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1. INTRODUCTION

This paper contains a description of an algorithm

that detects symmetry among variables of a VL, function,

1
and a users guide for the program SYMk which is the PL/1
inplimentation of the algorithm., If symmetry exists, the
program creates a symmetric selector using the symmetrie
variables, This paper also contains a list of criteria
for the selection of symmetric selectors as opposed to non-
symnetric selectors, when there ls symmetry among the
variables of a VLl function,

A definition of the concept of selectors is given in
pauer1.> To make this paper selfwcontained, however, a brief
review of the definition of a VL, selector is necessary.

1
A Jelector 1s defined as the following form

(r#r]

The laoft vart L or referee is a sequence of literals, i.e.,

varlavles, Xy, or their compliments, x{i If the sequence
has more than one literal, then they are separated by the
symbol '+t which denotes normal arithmetic sum, The value
of x{ is di"ii' where 11 is the maximum domain element for
the 1*? domain and %1 1s the value of X,. The selector
relation (#) 1s one of the following relations =,#,2,%,
The right part R or reference is a sequence of one or more
non-negative integers in increasing order. They are sepa-
rated by ',! or ':!, The form C13Cp is a compressed way
to represent a sequence of consecutive interers from c1 to
¢, inclusive.' A selector 1s sald to be satisfied 1if the

left part L is in relation # with the right vart R, The
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following 1is an example of a selector:
[%1#1.3,5:7]
This selector is satisfied if the value of Xy does not
equal 1,3,5.5 or 7. |
A symnetric selector i1s a selector in wvhich there 1s
more than ore literal in the referee (L), The following

is an examvle of a symmetric selector:

e e x - f; 7 ¥ n 7 &
,1+ 2+ 5 O,,,?J Doralins of input Jariable

L%

D, = {0,1,2,3,4¢
i=1,2,5

The avova formula is satisfied if the variables X0 Xy
and I arithmetically sum to 0 or 5 or 7. The function
expressed by the above formula 1s symmetric with regard to
variasles fxl,xz,x5} sirce the value of these varliabvles can
be exXchangsed one {or another without changing the value of
the Tuvnetion, i.,e., whether it 1s satisfiled or not. . *

The following detinition of terms is helvful in the
undarstanding of the algorithm vresented in the next section,
A D _Groun 1s defined as a group of varlables with the same
nuuber of levels, If a set of varlables is symmetric, the
values of particular symmetric variables can be exchanged
for the value of another symmetric variable, The sum of the
syrmetric variables would still be the same., If the symaetric
variables did not have the same number of levels, exchonge
of values of two symmetrlc variables might result in one
variabvle having a value outside its donain. There would be

no synnetry ir that case, J3ymmetric variables, therefore, have

the same nunber of levels and are mebers of the same D_Group.



3
A completely specified symmetry is defined as a syn-

metry in which the event class contains all possible ways for
the symmetric varlables to sum to a varticular number, If
this condition is not met, the symmetry 1is lncompletely
sveciflied,

The Column_Sum for a variable x, is defined as the sunm

1
of the ith component of events in one event c¢lass., The compli=-
ment of a Column_Sum is defined as the sum of the compliments
of ith components of events in one class, The compliment of
a Column_sun 1is also calculated by subtracting the given
Colunn_Sum from the product of -the number of events in the
class ard the largest domain element, (i.e., # events % di-
Col-Sum1=Comp. Col~3umix A C3_Group 1is defined as a group
of variables with the same Colunn_3un, |

Tf symmetry 1s completely specified, the symmetric
varlables will have the sane Coiumn_Sum, unless a synmmetric
varlable is complimentary. If the symmetric variable is
complinentary, the compliment of its Column_ Sum will equal
the Cdlumn_Sum of the other symmetric variabhles, ff the
_symnmetry 1s incompletely svecifled, nothing can be saild
about the relationship between the Column Sums of the sym=
metric variables,

The Row_Sum for a set of variables 1s defined as the
sum of values of the variables., If the variable Xy is com-
plimernted, its value 1s the complimentary walue of the vari-
able &, - x,.

For a groud of variables with the same domain, total
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symaetry is defined as syametry with regard to all variables
of that crouy, rartial symmetry 1s defined as symmetry with
recmard to som2, but rot all variables of the gsroup. 4 nini-
mal sy-r=tric s2lector is a synmmetric selector which covers

fhe giren 2vaent set but has a minimum nunmber of refererces,

and Lth~refore 2 minimal symnetric covering,

'the Class Compact Ratlo 1s defined as the ratlo of the
runter of cvents in a glven class to the total number of
evants covared Ly the selector(s) in the formula for the
giver class, The i'inimum D_Group Ratio is deflned on an
nvarvt =hace of redveed dimension. The dirension of this re-
ducad evont svace 15 cequal to the number of veriables in ti=
gU_Groun, i D_Groun Ratio 1s the Class Comnact tatlo of
thia event snace of raoduced dimension., Taling the minimun
of thser 3luas over all O _Crouvns in the giver class formula,
zives tre :Llcisum U_Sroup Ratio,

To corvute the number of ways ¥ variahles wlth the sane
maximun valus () ecan sum to 1 (ROW_ﬁumi) the following is
comnut«C, Tlrst chcose the minimun of the Row_Sumi or
caximue Row_suin = Row_JSum,, which will be denoted Rowhdum*.

o
‘Determire how many times Row_Jum 18 integrally divisible by
.K, .

the nuntier of levels of the variables (i.e., H=L oW _ouil J iR
# of Levels

“he nurter of ways I variables sum to R is then

1) v+(K-1)
>, (-1 (1)( gt )
?—_-"‘ lbi

#
winere Ki s iritlally tne value of Row_3um and is decreassd by
tiee f of levwels for eack term in tho sum (Kl=aow_dum%-1*(; of Tev)),
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2. THE ALGORITHM

The following 1s a description of the algorithm used
to detect symmetry in Varilable-7alued Logic Functions,
The alzorithm operates on user-specified disjoint event

classes.

1. Check for disjoint event classes,
Intersecting event classes are not considered
in this algorithm.

2. Fartition all varlables into D_Groups.
(1.e., variables with the same cardinality),
If the user specifies a particular subset of
the given variables, (SPECLI3T), only those
variables specified will be partitioned
into D _Groups.

For each Event Class:

3. .Ignore D_Groups contalning only one varlable.

b, Complinment avvropriate variables in each D_Group
using one of the two compliment routines,

A, Default Routine: If symmetry is con-~
pletely specified, the Column_Sums of
two Complimentary symmetric variables
will be complimentary. A check of the
Column_Sums determines which variables
should be complimented,

B. Optional Feuristic Routine: If the
symmetry 1is inconpletely specified, there
is no relation between Column_Sums to
indicate which variables should be com-
plimented., The Heuristic Routine compli-
ments different variables, then collects
and counts the number of Row_Sums genera=-
ted by this particular compliment vector.
Different vectors are tried until a single
Row_Sum 1s generated or all ways of compli-
menting the varlables are exhausted, 1In
the latter case, the compliment vector
vroducing the minimum nunber of Row_Sums
is used,
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Check all variables in each D_Group for
total symmetry., (3ee syumetry test below)
if the test succeeds, the variables in the
D_Group are linked to the output list of
symmetric varlables,

O, For each D _Groun that 3tep 5 falls, further
vartition into C5_Grouvs and sort the CL_Srouwns
in descending order based onn the number of
variables in the pariticular Cos_Group.

7 Ignore CS_Grouws containing only one variable,

Ea Checlt all variables in each C5_Grouv for total
symmetry with respect to this grouv. If the
test succeeds, link variadbles in the C5_Grouvs
to the outwut list of symmetric variables,

3. For each C3_Group that Stev 8 falls, find
partial symmetry of variables in each Co_Grouvw
using pairwise symmetry test. Tf the tesc
succeeds, lirk pairs of variables to the out=-
put 1list of variables,

10, If the data reduction switch is svecified hy
the user, collect lists of symmetrlce variables
common to this class and all vrevious classen,

11, If rerun is sveciflad and no symnmetric variables
were found in any of the classes, the alzoritnnm
is restarted at Sten 2 using all the variables., The
alzorithm is rerun only once.

12, TIf the data reduction switch 1s svecifled, the sym-
metric variables common to all classes are disvlayed
in a table showing the reduction.

=nd of Algorithm

s ————

The total symmetry test and the palrwise synmetry test
are the same symmetry test avplied to different sets of vari-
ables. The total symmetry for a D_Group or C3_Croup is the
syritetry test apvlied to all the variables éf the respective

roud, rairwise symmetry is defined as the symmetry test av-

vlied to =xactly two variables.
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The symmetry test is satisfled:

1. If the events in other event classes do not sum
to the same number as the events in the given
event class,

AKD

2a., If all possible ways for the symmetric variables

to sum to a particular number are contained in
the event class,

COR

2b. If the ratio of number of events in this event c¢class
to the total number of events satisfying condition
#2a 1s greater than a user specified conpact ratio
(L.e., the selector is conmpact).

The following is an example of the symmetry test.

If one event in an event class has the property x1+x2+x3=3,
then to svecify the symmetric selector (xl+x2+x3=3) requires
that events in all other event classes do not satisfy the
condition x1+x2+x3=3, and all other possible ways to sun to
3, with these variables, must be present in this event class.

CR
#events in this event class that sum to 3 , User specified
7of possible ways for these J variables ~ - compact ratio
to sun to 3 (typically 1.0
or 0.5)
AND

r———

Events in all other event classes do not satisfy the condition
x1+x2+xj=3.
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3. USER'S GUIDE FOR SYil

3.1 Irput Parameters
The use of th? prooram requlircs the prorer
svecification of the invut varameters., The fol-
lowing is a description of the innut varamzters
and thelr formats., The ilescrivtlor of each mars-
meter ls as follows:

i. UName of varamcter and an examule of
svecificati'm, Tre value ir the example
will be the defanlt value for paraneters
with default sveciflcations,

11, A 1list of posalbhie values of the rerzmeter,
EY

11i, A descriuvtior »f the varameterts meaning,

-

Tne input varansters can be divided into three

CTANDE

A, 3tcorage Jpecification Parameters (Specified
in FL/1 1list format) which provide necessary
informaticn about array sizes in the »regran,
These varameters have no default values and
must be vnresented in the order sp=2cifled.

3. Optional rarameters (specified in FL/L data
forrmat) which specify the options that
Should be ured during vrogram executior.
Since these parameters are specified in
PL/1 data forant, the last rarameter must
be followed by a senlicolor.., All optional
varameters have default values and if a
parameter is not speciflied by the user in
his invut data, the default is assumed,

(@]

. Data Paranmeters (Specified in FL/1 list for-
mat) which specify the VLl furctions whkich
are checked for symnetry.~ JSince these vara-
acters are also in °L/1 list format, thevy
have no default values and must be vresented
in the order svecified,



3.2 Specification of Storage Parameters

@

Exanvle: 7

Possible Values: Any positive integer (smaller than 215)

This parameter specifies the number of variables
used in the description of the input evencs.

@ ROW

Example: 16

Possible Values: Any positive integer
Tnls parameter specifies the total number of events

in all the event classes, This parameter together with
(V) gives the size of the event array.

® AXCL

Zxanmple: 1 l

Fossible Values: Any positive integer

£ NROW

This varameter specifies the number of the lest
‘class of events., The program automatically assigns the
nunber 0 to the first class of events, 1 to the second
class and HMAXCL to the last class of events, The number
of classes of events is VAXCL + 1. This parameter is

used in specifying arrays containing class boundary infor-
nation, ‘

@ XD

Exanmple: 3

Fossible Values: Any possible integer.

This parameter specifies the largest domain elenent
from the domains of all the varlables, It is used in the
specification of arrays containing the number of occurances
of particular Row_3Sums, Thils parameter with NV gilves a
ceiling or the maximum Row_Sum, (i.e,, NV#IAXD)
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3.3 Svecification of Opticnal Taraneters

@® ALAT

annla: TAXPAT=500

-03sivle 7alues: Any positive integer

Thiis marameter svecifies the maximum size of the
osymnetyr s attern (i.,e., maximum number of events a
narticuTor selector can cover).

~a = i
mrannlo GIU=10D

553151 alues: 103, t1t3

29 =1113, a heuristic rouvtine is used to deecide which

variatlas should bhe comvlinmented, The heuricstic ucea
i3 22 followe: the variables in the D_Group should
Y ozamlinenten to echieve a ninlmum number of 4:fferent
v _3vms (Ldeally one).

S GEt0T, a variable is complimented if itc
conlicentgary Jolurmr _Sun is cqual to the Column_oswva of
g ~obl sy rariabla(s) in the D_Group.

i Tlourlistic Routine 1is used when some of the
e i the oymuactry are not specified., In this case
" Colrm Sum of a variable need not equal the comnlli-
rontar; Jolwm _Sun of anothrer variable ceven thoush the
f1 b variable and the second variable are symmetric.

e~

A3}

RS MRRET UssB3TPEC=0

, . S A
L033iblae - aluea. Any pvositive integer = V7

Thic nmaraneter allows the user to svecify hov many
¢ the =oriables should be checked for symmetry. If O,
(v= Z2™ault) Ls snecificd, the vrogram checl's all the
Vorlahies for syumetry.

ooy e
e

Dreen v iy -
Sanpnle: AR =013

Tossitla Talues: 1013, 113
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This parameter is used in conjunction with the
USESPEC parameter. If the program fails to find sym-
metry between the user specified variables and RERUN='1!'3,
then the vrogram will rerun the problem checking for
symmetry between all the variables.

@ DIRZD

Example: DTRED=10'3

rossible Values: '0!'B, '1!'3

If DTR=D='1'3, the selectors which have identical
referees and are all common to all classes are savecd.
A table is then printed containing the o0ld wvariables plus
new variables defined by the saved selectors. The value
of the new varliable for a particular event is the value
of the reference of its defining selector for that event.

3.3.1 Type 3emi-colon (;)
Specification of Optional Parameters should be fol-
lowed by a semi-colon since PL/1 Data Format is used.
The seni-colon should be typed even if no options are
snecified.
3.4 Specification'cf Deta Parameters

@ CRATERIAL

rxanmple: 0.5

Iossible Values: Any positive real number £1.00

The varameter i1s the minimum D_Group compact ratio
specified by the user., Compact ratio is defined as the
ratio of the number of events per class to the number of
events covered by a set of symmetric variables, If the
compact ratio for a set of symmetric variables is less
than CRITFRIAl, the set of variables. is not used as a
selector,

@ DLIST (vV)

Ixamvle: b,4,5,3,3

Tossible Talues: A list of NV positive integers with
each value # FAXD + 1




M

12

This varameter swecifles the nunber of levels (or
wossible values) DIIST (1) for each variarle, OSirce the
Animum valve of 2 variable is zero, tne aunmher of levels
Tor a wariahle x, 1s cqual to one larger thar the i1aximun
walrn of that va%iable. In the above exannia, the first
tiree variables rave four vossible values 0,1,2,3, while
tte last two varlables have three vognible valves 0,1,2
{i.e., four levels and three levels recnactively),

@ IVE (0::axlL)

Crannle: 10,6

rossible 7alues: A list of AXCL + 1 positive integers
uyhich sum to the value of !R(Y.

This vararetzr sveciflies the nunbter of events in
each class, In this ezample, Class 0 has ten events ard
Claczs 1 has six events,

S}
.n

D L

~—~

Poore ra e O 00
-
—
-

300 G s L3 8 Dve Fu o Lm
L R R

Lad Dod P 1JFY 0 v Gy O
P 13—

Lo -

(& BTl Wi o TR

LI SR

1LY e OO
FI PRI PG e
[ TN PRI FEIN L 75
13 O Wittt
ISR IR S ]
WHRrCHrOO

P we S tigtid

Possible 7alues: A set of nor-negativeé integers which
represent 'ROW events of NV variables,

Z 1s a list of events defining the glven VI, function,
There are no default valves and each value correévonﬁing
to the value of variable x, rust be less thar DIIST(1).

The followine varameter is swvecifled if U3Z25:3C#0. Tt

is svecified in PL/1 list format.
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@ SPSCILIST (USZR3PEC)

Zxample: 1, 3, &

Fossible Values: A list of USERSPEC, vositive integers
with unique values = N/.

This parameter is specified if USERSPEC # O,

USZR3PIC specifies how nany variables should be checked

for symmetry. SPECLIST 1is the list of variable subscript

numbers used to specify which variables should be checked,

Yo duplication of variables is allowed in SPECLIST.

This is the end of the input parameters for ore problem,
Several problems may be run at one time by svecifying all the
pvarameters in succession, The default value of the Cptional

Parameters are the only varam=ters carried over from one vro-

blem to another.

Output Parameters ‘

The initilal vortion of the output is a revetition of the
input varaueters The following paraneters are brogram genera-
ted. The descrippion format of the input varameters is the
samekas the format of the input parameters, The actual printed
outvut 1s in tabular form with one class per line, but the fol-
lowing examples show only the column head and the value of the

’particular varameter,

@ SCREULAS

Example:
CLASS FORMuL Y

. :
i i
bOFE 0} 12 (X2ex3eX723,%) € {X1l+XbeX5+X8%10) 1
1 i
1 1
1 t

FE 1) 22 (X2¢XIeXT7%40 € (X1leXetXSeXba0sll, 12}

This varameter specifies the symmetric selectors that
cover the events of a class, J3electors are separated by an
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nyw sicn indicating logical conjunctlion. A quote marl:
followinz a variable specification is taven to mecan the
corplinent o7 a variable,

CILA33 CCITFACT RATIOC

Sxamvle:
f cass
Icoweact!
i RATIQ

i
' 0.100

b Q.16
§

i

i

1

1

i
This varameter snecifies the ratio of tre nurnber of

arents of a glven class to total number of events covered

by the selector(s) of the given class,

IV D_GRCU? RATIC

Ixamnle: ..o

win !

0 GRMyPI
RATIO

1.000

i
]
1.000 |
4

e compact ratio, which 1s the raftio of nunher nf
avents snecified to runber of events covered, isc ~onera-
ted for all D_Grouns (selector variables in outwnut),

Tr2 nininun of these values ovar all D_Grovwns 1s the velne
svacified by thls parameter.

¥ 2R COF SYITHOTRIC 7ARTABLES PER CLASS

P e, oe
I svm vams |
t PER CLASSH

r-—-=-

“his varameter snecified the number of variahles in
the syometric selector(s) for a varticular class,
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@ THE DATA REDUCTIOK TABLE

r. ess2eDATA REDUCTION TABLESSS®s

VARTABLE X8 1S THE SUM OF VARIABLES X2,X3,X7
VARTARLE X9 IS THE SUM OF VARTABLES X1+1X4:.X5,X6

éVENT NO. 1
CLASS FU 1)

™M
<
“-n
Zz
-
r4
2
.

1=

3=
% ]
S=
&=
1=
8s
Q=
=

1=
2=
3=
b=
L. 3]
4=

b4
e
»
[
»
w
»
»
o
W
»
o
»
-~
—
>
-}
»
<

W W NN N W W e
NN O N O M-
W R W W AW AN e
MNWN G N W W W
N I W W
N O e Qe NN
—————— T~ — "
[V YT BTN RWEr R R

-

o

— ———— — —— —— e 7o —— | — o — — 2

WNN =D NN~ 00

CWiw wWwwN
O W N e
O W W N W
O w N o W
Qe N NN

This table illustrates how a grouv of symmetric
variables, common to all classes, can be used to define

a new variable,

The new variable 1s used to describe the

classes in a more compact way, and reduces the number
"of varlables that need inspection for determining class

membership,



4, CRITERIA FOR THE CHOICE OF THE SYMMETRIC SELECTCR

Currently, there exists a powerful program% AQVAL/1
version AQ?VWhich synthesizes quasi-optimal formulas for
variable-valued logic functions using non-symmetric selectors,
What are the advantages of the symmetric selectors generated
by the SYM4 vrogram as compared with the non-symmetric
selectors zgenerated by the AQVAL/1 (AQ7) program?

If the given variable-~valued logic function contains
symmetric variables, the advantages are two-fold,

1 A reduction of the time needed to evaluate
the selectors to determine class membershivo,

2 A reduction of the space needed to store
the formula.

The following two examples (Fig. 1-4) illustrate
these advantages. The control parameters for the AQVAL
portion of the exaﬁples were chosen to closely parallel.
the type of covers the SYM4 program generates, (i.e,, dis=-
joint covers with no restrictions on the selector references,)
Tre data parameters were the same for both programs, The
formulas in the boxes are the output of the respective
prograns, |

To evaluate the selector generated by the AQVAL pbrogram,
each referee must be compared with each reference, This
réqulres the execution of a compare instruction and branch
instruction. To evaluate a symmetric selector, the vari-
ables must first be sumned, then the sum is compared with

each reference, This again requires the compare and branch

+#
A vrogram descripgion and user'!s guide for AQVAL/1 (AQ7)
is found in bnawner
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instructions. Furthermore, if a variable is complimented,
a subtraction is required to obtain the complimented value
of the variable,

The formulas generated by the AQVAL program consist
of the logical disjunction of complexes of selectors. All
the selectors of a complex must be satisfiled for the com-
plex to be satisfied, but only one complex need be satis-
fied for the formula to be satisfiled., To be conservative,
an event can satlisfy a class formula if 1t satisfies the
first complex of the formula, but if an event does not

satisfy a class formula, all the complexes must be evalu-

‘ated, It will be assumed, therefore, that on the average,

one half of the complexes must be evaluated for each class,
The formulas generated by the SYM4 program use loglecal
conjunction and therefore, all the selectors must be evalu-
ated to determine if the class formula 1is satisfied,.

The evaluation times in the following table were
computed using the instruction times for an I.B.M. 360
Model 75 I,J found in referenoej, and using the above

assumptions on the evaluation of formulas. The instruction

times used are as follows:

Add time = 0,68 usec,
Subtract time = 0,68 ®
Compare time = 0,68 n

Brancb time 1.01 t
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Time Required to Evaluate Fornmulas
{All times in microseconds)

Class 0 Class 1 Class 2 Class 3

AQVAL 13.52 28.73 27,04 15,21
Zrample 1 Lyuy 5.42 3.73 3.73 3.73

Class 0 Class 1

. AQVAL 18.59 27.04
Exauple 2 gyl 8.47 10.76

The evaluation of the SYM4 formulas for these examples 1s
clearly faster.

The AQVAL progran stores complexes as bit strings.*
The length of the bit string 1s equal to the total nunmber
of levels of all the variables, Since the bit strings are
aligned, the Storage required is MODS(Total # Levels) bytes,
The 3YMU4 program'stores its formnulas as a list of variable
subscrivts, a list of references and a compliment vector
for all the varlables, Each item in the lists requires
one byte per term. These storage assumptions glve the

following table of storage requirenments,

Storage Required
(in bytes)

Class 0 Class 1 Class 2 Class 3 Total

- AQVAL é 20 16 12 sh
fxample 1 3y 8 7 7 7 29
Class 0 Class 1 Total

AQVAL 16 20 36

Example 2 gy 17 16 35

In most cases, the SYIM4 formulas required less storage.

*
For further information--see paper2
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Another advantage of the symmetric selectors is

in the area of learnling by inductive inferences. The
formulas generated by AQVAL which describe the event
classes, are based upon the specific value of particular
variable, The formulas generated by SYN4 which describe
the event classes, are based upon the relationship (arith=-
matic sum) between varticular variables, If the given
invut information conains an incompletely specified
symmetry, the symmetric selector covering it represents
a generalization of that information. This generalliza-
tion is considered machine learing in paperu. Both pro=-
grams generate these generalized coverings of events, In
a system which represents knowledge as these generalizations,
both progranms could be empléyed: one to represent class
distinctions based on values of the characteristics
(variables) of a class; and the other to represenf class
distinctions based on the relationship between the chaféc-
teristics.

If a variable-valued logic function contains symmetric
variables, it 1s advantageous to represent these variables
with éymmetrlc selectors generated By the SYM4 program

as opposed to non-symmetric selectors generated by AQVAL,
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SYoNT R 1= t 3 3
PYENT N, 12= Q 2 3
CLASS FL 2}
SVINT M, = 3 L 0
CYENT NA, = 2 Q ¢
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L) = (R1eX2'4%X3=8)

4

4

4

-
-

¢

3YI4 Qutput for
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Fig, 1

CLASS MIN
CMoACT D SROuUe
QATIO RATLO
0.567 0.500
1.000 1.000
Qa7 0.917
0.60) 0.5600

20
N4, OF
SYM VARS  CLASS
PER CLASS
3 0
3 1
3 2
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AN ! 2 9 Example 1 Section 4
CLASS <t 1)
FVENT NO.  1s 3 2 ° Fig. 2
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EVENT MA, s 1 0 ) Note: Figure 2 is
EVANT MO, 2= ) { 1 tl d
FYFNT b 1= 2 3 1 contlnue on
FVENT NO, L b4 2 3
FUINT w0 e l 2 } the following
EVINT ND, g 2 0 1 two pages,
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DISJIINT cOvERS DEFAULT SPECIFICATIONS FACTOR VARS

SPACE ALLUCATEN F GESY 1S 200 SPACE ALLOCATED FOR MQ IS 23
MAXIMUM STAP SIS BEFQRAE TRIMMING wWILL 8BS ONNE = 150 TYHEN (T witl BE CuUT TO 50 MOpE= DC
LY TPACF = @ STAR TRACE =2 4 QUICK LQ TRACE 2 0  JUICK STAR TRACE = Q0 SAVE COVER OATA = O SAVELQs O
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*&  AMJQUNT F UNUSEND CORE = 8K *¢
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LLASS FI o)
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EVENT NO. Sz 2 i 2 2 3 3 [}
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EVENMT NO, &= Q 2 2 0 L] ¢ 0

AQVAL/1 (AQ7) Output for
Example 2 Section

Fig, 4
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S. EXAMPLES OF PROGRAM INPUT AND OUTPUT

Several examples of the input and output for the
program SYM4 are presented below. They illustrate the
modification of the output due to the specification of
the various optional routine parameters, 1In addition,
the first example is 1llustrated with GLD representations
of the formulas generated by the program and the input
example is in tabular form with the value of the variable,
name of the variable, and brief description 6f the variable
on each line,

The execution of the 3YM4 program requires the speci-
fication of the ID parameters and JCL parameters before
the specification of the input parameters, The ID paré-
meters contain time and region estimates, The value of
these two parameters 1s related to the slze of the event
set used in the §rob1em and the specification of the !'GEN!
parameter. Samples of various problem sizes and the amount
of time and region needed for successful execution of the
program are given in figure 5. The program consists of
580 PL/1 source statements and the objeot module is 100k bytes
long, including the PL/1 library routines. In general, a
‘sméll problem of several variables requires a region of 116k
and a time estimate of 10 seconds or 1ess.' For a very
large problem, a region of 200k and a time estimate of
ten minutes should be sufficient, The heuristic routine

selected with the specification of the optional parameter
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REGION AND TINZ ESTIMATES

Uasiabies of Sents  Ciasses _of feveis 'GEW'  Time Resion
3 35 i 12 o (0,0.60) 116k

3 35 L 12 Yes (0,0.62) 116Xk

7 16 2 21 No (0,0.42) 116k

13 16 2 Lg No (0,0.75) 116k

35 260 15 100 No (0k,00) 200k

35 260 15 100 Yes (30,00) 200k

50 287 3 130 No (24,00) 250k

Flgure 5
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IGEN' requires considerably more time in problems with
large numbers of variables, Thils effect should be noted
in the specification of a time estimate for problems of
this type.

The JCL parameters follow the ID parameters, These
paranmeters are required to galn access to the progranm,
Following the JCL parameters are the input parameters for
each vroblem,

The flrst example demonstrates the effect of specifying
the optional parameter 'GEN', Generalized logical diagrams
(figures 6 and 7) are used to illustrate the formulas genera-
ted by the program. Note that the two latter classes are not
covered when 'GEN' is not specified.

The GLD 1s & graphical model of the event space and
complexes covering speéific events, A complete déscrlption
of GLDS can be found in papers. ~Each cell of a GLD repiesents
ar event in the event space, The area(s) enclosed by curved
lines represent events cofered by selectors. In these parti=-
cular GLDs, the variable Xy specifies the row in which an event
is placed, and variable x, and x3'specify(the column,

The numbered cells represent the gi#en input events des-
criving the‘VL1 function, The particular number(i) in the
cell indicates that the event was a member of the 1th input
class, The variable z, is compliménted and therefore the
complimented value of that variable, shown below the non-
complimented value, is used to determine if an event is

covered by a selector,



GLD for Exanvle 1A
Fig. 6

f“i" X; +X’-3= L{] ' ~

[y 43 1% 6]

[x+¥/+x =57

0]
3

GLD for tamvle 1B
Fig. 7
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3 NV Number of variables
fﬁ NROW Total number of events Storage
3 MAXCT, Number of the last class Parameters
3 HAXD Iargest domain element
AN T ] Oy Max. No, of events satisfying
AR L0 MAXPAT a given selector (Unspecified tOptiogal
Parameters take default value)] -orameters
[N CRITERIAL User-specified compact ratio
104 ‘ DLIST(nV) Domain sizes of the variables
) 1219 6 NE(O: HAXCL) Number of events per class
T30 “N
¢ 20
S I
2 G
i 20
g1l
I 20
210
| RIS
KN
el E
T Data
ool Parameters
1z
o1 2
1 23 }' E(NROW,NV) Event array
g on o : Class 0 has 6 events
Class 1 has 12 events
Class 2 has 11 events
Class 3 has 6 events
3 a9
311
201
222z
113
0 Q3 wd
‘Faranmeter Value» Parameter Nane Conmment Parameter Type

Input for
Example 1A Section 5
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GEUERILIIT 1S DEF
NRERSOFE TS FE
’ BEQUN [T rrF
NATA REMICTIAN [§ NEF
AAXI 44 PATTIFAN RT2°F * 100
COWEACT AT CRITEQLY = 0,29
FHMAER P VAU AALES = 3
SHIMAER QF pYENTS = 1%
UM IE R I O 48 TES = L3
LARARJEL NN AT RS 2 3
NHMRED e LEVELS FOY Tk YAP[AQ(C 4 & &
NUHERR - FYENT SUECTFITD FNR EACH ZLASS ¢
CLASS CFVFYTS
Q .3
t 12
2 11
2 &
CLASS Ft .}
EVENT %0, t= H 3 Q
FYEMT My, 2= a ? 9
FVYENT ), 1a 0 3 1
FYENT AT, h= 2 3 0
EyIuT N, S 1 2 0
syewr vd, s 0 1 0 Cutput for
Lo, 2
fear o e s 2 o Zxample 1A Section 5
EveENE N, 2= 2 i 0
cyenT sy A= 1 Q 9
syenT w, b= 3 3 t
FYENT W, 5= 2 2 t
EVENT v, K 1 ] )
FYIRT e, 73 0 L] 1
FAEUT oy, N 2 3 4
“yEMT NG, U= 1 2 2
SYENT N, 10= i} 1 2 .
FEmNT a9, 1= 1 3 3
EYENT ), 12= Q P 3 .
CL4SS Ft 2} .
EVENT N, 1= 3 1 Q
EVENTY NN, 2 2 Q0 0
FYENT ). 1= 3 2 1
EVENT MO, (3] 2 i 3
FNEIT N1, S 3 -3 2
FYEYT N, b= 2 2 2
CYENT 4G, Ts= L 1 2
CYENT N9, 3= 0 Q 2
CVEYT NG, | 9« 2 3 3
EYEqT na, 10= 1 2 3
FVENT NI, ils 3 1 3
CLASS FL 3)
EVENT 0, [ €] 3 '+ 0
TVENT N, 2= 3 1 1
EVENT nY, 32 2 b 1
FVYEMT NN, Hx 2 ? 3
EVENT N, L 53 1 1 3
EVENT NG, 6= Q o 3
CLASS MEN UM, OF
CHASS roasyLt] CUMACT O GROyP SY4 ¥ARS CLASS
RATIY RATIO PER CLASS
FL 0l s (XLrX2V4X321,0} Q.07 0.900 3 0
FO U 1= (XE4X2V4X324) 1.009 1.000 1

THERE

THERE

ARE NQ SYAMETRIC VARTABLES AND THFREFIPE NO SYMAELTRIC FARYUL A FAR CLASS

ATE MO SYMRETRIC VARIABLES AND YTHEICFURY NO SYMYFTRIC FOPMULA FOR LLASS

3
2 o] 2
Q
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5 Storage

3 Parameters
3

MY T L)
CEM=71"E%

Optional
Parameters

1 30
o A0
I TN O |
230
20
g1 ¢

-
-1
o

AR IR ool SVERPEE
S b W
by o e b e KD O

o
IR
Y - .
P
A PR a,
k] Py
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P
Q 2 4

Ll P W SR IR

-
R NI PO S N o
EREANAE LN R ol
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i i et O b
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Data
Parameters

. Parameter Value

Parameter Type

Input for
Exanple 1B Section 5
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CENEQALTZF (S N
JsEaserC s OFfF

PERUN [§ 7FF

DATA REMUCTION IS NFF

MAXIMUM PATTERN SIZF = 100
COMPACT_RATIN CHITER[A = 0,25

NIUIIMAEP °F VAT AYLFSem 3
NUMRER IF FyEs TS = 35
IMRER "FE Cr ASSES = 4
MAXTRYY LEYEL = 3

RIMUER NF LCSYELS FOR BEACH VATIARLE ¢ 4 4 4

NUMPER AF SVENT SPECIFIED FMR EACH CLASS ¢

CLASS HFVENTS
0

6
1 12
2 1t
3 ]
rLass £t 0}
EVENT NN, 1= 1 3 0
EvENT 0, 2= Q 2 aQ
EVENT wr, 3= 0 3 t )
CYENT NG, = 2 3 o]
EYENT N, = 1 2 0
5 -
CLass Rl 1y - °obe V cutput for
EVENT un, 1= 3 2 n Exampble 1B Jection §
EYENT NN, 2= 2 1 V]
EVENT NT. 3= t 4] 0
FYINT NOY, 4= 3 -3 1
EVENT NQ, 5= 2 2 1
SYENT M0, &= 1 1 1
CYENT a0, 1= n 0 i
SYTNT v, f= 2 3 2
EVENT NI, = [} 2 2
TVENT N, 10= 0 1 2
EVENT NN, | 1 3 3
EVENT N0, 12= 9 2 3
CLASS F{ 2} ’
SYTNT N, 1= 3 1 0
EVENT N, 2= 2 0 0
EVEMT NO, 3= 3 2 1
EYENT un, 4= 2 1 3
EVENT N3, S= 3 3 2
EVINT MO, &= 2 2 2
EVENTY NO, 7= 1 1 2
EVENT N0, a= 0 0 2
EVENT 4. 9= 2 3 3
EVENT N, 1n= 1 2 3
FYFENT NDY, 1i= 4] 1} 3
CLASS FU )
EVENT NN, 1= 3 0 0
EVONT ), 2= 3 1 i
TYENT N0, 3= 2 Q 1
EVENT NIY, 4= 2 2 3
FYENT NIT, 3= 1 1 3
EYENT N, &= 0 Q 3
CLASS MIN Nys, OF
CLASS FORMULL CaMPACT 0 GROUP SYM VARS CLASS
ATIO RATIO PER CLASS
FE O) = (X1ex2'exi=1,2) 0.5067 0.5040 3 9
FU 1) 3= {(X1eX2'+x3=4) 1.009 1.000 3 1
L 2) = (X1eX2'+X3=5) - 0.917 0.917 3 2

FO 3) 2 (X1eX2'¢X3=6) 0.60) 0.600 3 2
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P o e b bd +1 Laeda
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SrraktioonN

JCL

Storage
Parameters

Optional
Parameters

0.7

ST SE S B
13y 5

T TR RN S G SV
RS IR A SR S §
3103220
O S T N B B
L2010
22010901
2oL 2wl 2
T2 IO 40
3214020
3220001
N D3 220
0t y1220
Tt 123321
1200030
20213001
a0 220
4 309

SPECLIST(1:USERSPED)

Data
Parameters

35

Input for
Exanple 2A
Section §

DENREN

DHUET Tove LU TOREETAR

DS -RUEN G FLRE, JENSIN S, DS ALl

DALLU A

JCL

-1
Dlei
PN ¢

;}

146

1

3

Storage
Parameters

HSERSFEC =3

Optional

SERUNT 1703 Parameters
(o
4 23 4443
10 o
191 3 33¢
Q02331 Data
51 uvu3 220 Parameters
| A U R ACA S §
11 20 1 02
w201 001
2212012
J 1L 220 50
2110620
3220001
o0 23220
2111422090
11238021
120900 390
2213001
2320 2272
45 s SPECLIST(1:USE’ISPEC)
Parameter .
Value Parameter lame Parameter Type

Input for
Txample 2B
Section 5


http:f;.I'~:L'L.11

i

36

GENEHALLL 1S FFF

BLY AL TR R

EES € 1S TN, (ST % S5 &
CELEUN IS CFT

SATA CFOUCTY N 1S CFF

MAX [ MIS ppTTE v SIS = 5730
CAvHAnT_oF0i) C2ITEREA & 0,50
NUHAER P YAXTANLES = ?
THIMRB SR O TwTNTS * 1%
MUMERE R £ A5y = 2
vaglias LEYEL * 3

NUMBFE 08 1Py ILS FOE FAMA YARLARLE T 4 3 3 4 4 4 )
PUEAT S TR Pyl T SBEC TR F R fACH (LASS
CLASS FFVENTS

0 10
H 6
TLAsS FL €
EVENT wely va 1 9 i 1 3 3 0 gutput for
EVENT N 2= [}] [s] 2 2 3 3 1 3 »
cvinT no ‘s 3 v o 3 ; 7 o Example 2A 3ectior 5
EVENT AT, ha § i 1 1 2 3 1 .
EVENT MJ. = 1 1 2 3] 1 0 2
EYENT 1, (2] ? 2 i} 1 b} 0 1
TVRNT i, 73 2 H 3 2 b2 3 2
FYEMT i, 1= 2 4 2 2 b 3 Q
EVENT NA. = 3 ? i 1 g 2 g
EYINT N0, Lo= 3 b 2 " 9 o .t
CLASS Ft 1}
FYENT N0 [ 0 0 2 3 2 ? ]
(VENT N7, é= 9 { L 1 2 2 Q
FVENT nN, 3= I ] 2 ) 3 2 1
FMENT fL, he 1 Ed ﬂ N b 3 0
FVEME NO, PR 2 2 1 3 9, Q 1
SYENT ND. 6= 2 2 2 o 2 2 2
. cLASS AN UM, GF
fUass FraruLt : CuvALT 0 GapUP SYs vaas  GLASS
2ATH0 gATt) PR CLASS
THERE ARE U7 SYYMETRIC VARTAALES ANT THERFFIPE “l) SYMMETPIC FOPMULA FNR GLASS O 0 0

THERE AIF 1) SYIMETRIC VLALARLES AN THEREFIPE- MO SYMMOTRIC FORMULA FOR CLASS 1 [} 1



GENERALIZE 1S OFF
NSERSPES" 1§ (5

UST7 SPECICICATION LIST:
cERUN OIS €M

DATA FENMICTLION 1S OFF

MAoLTMUM PLTTEDY SZF *

COYPACT _SATI CPITEYTA 2 0,50

SUNTFR OF YARTAALES =

MIEINFAL € EVENTS *
SNUMAER AR AL ARETS =
MACIRYM L EVrL =

1¢

4 5 6
510

1

?

3

CMIMEER R LTVELS FUR FACY VARTANLE 1 " 4
HYEARD P Syen T SPECIFIED PR OCALH L ASS

CLAass TEVL TS

] 1o
1 [

CLASS F{ Q)

FYENT ), i= i
CVEMT N2, 2= ]
CYENT NO, 3= 3
EVENT MO, o= 1
EVERT N, 5 3
TVEMT ND, 3= 2
EVENT N0, 1= 2
SVINT N, EE 2
EYENT M), 7= k)
EVENT K, 10= 3
cLAss FL L)

EVENT 47, 1= Q
EVENT M, 2= 0
EVENT NGO, 3= 1
EVENT B0 He 1
RYEHT M, 5= 2
FVEsT sy 5= 2

C1ASS FORMULT

THENT AT ¥ SY™METHIC YA LARLES AND THEPEFIRE NO SYMUETRIC FLAMULA FGR CLASS
FHIS JOT 1S 22PUN wiTH THF SAT1T EVOMNTS AND Ayl SELLETICON NF 0 COUPS.

PN = e O NI e N N (D O

1 ) 3
2 2 3
n 3 2
1 1 4
2 b 3
0 l 0
. 2 0
2 2 0
L 1 Q
2 ¢ 0
2 3 2
L ! 2
2 3 3
0 0 3
s 3 e
2 Q 2

3

RMDWAINNN QN WO S NWw e

-0 e N SO

o e O D

CLASS FIRMULY

FE O s {(X2+83eX7%33,5)

FE L) 23 (X2¢eX3+XT7=4)

e oy

NN
SROUP
RATIO

THERE ARE NI SYMHETRIC VARIARLES AND THLREFLRE N{O SYMMET+IC FORMULA FUR CLASS

MM
0 CoouP
RATID
1.000

1.000

37

Cutput for
Example 2B Section §

11N, OF .
SY¥ YARS  CLASS
PE? CLAGS

0 a

[+] i
MIN, OF
SYM yaws cLass
PER CLASS

3 [+]

3 !
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FOM AR R
S B T IS S SR R N

Sowverotn bl DYSOUT =N

RELGTON <1 LK

CEGJENOGENS e DS 0L

JCL

JARYHEIN DDk

i“ Storage
“i Paramneters
}

THRE g Cptliornal
DTRED= L 53 aanona
0.5
I 443899

w

R N

= P

PO b e g

[P O

i

. %

R e

P RS
G o O

i) "y
K S Kew

-

G o D Gl b G

i d = 13

200122

120 2 39

S 1 11 00
O i

0

RV Rt

A

¥

Data
Parameters

Parameter 7alue

Parameter
Type

Input for
Example 3 Section 5§




Glab2ap (70 1S feF
aeTuapct IS F
e[S NEE

PAaTA CEMETISN IS O

GAKTWM PATTOOR SITF z 504
COMPACT_ AT CLITEITA = N.50

TfereR )F VARTAWLES = A
MNP F FykaTS = e 17
NAAPD OF O AL5FS = 3
AN M LEYRL = 4

WRACER DF LEVLES FOT LACTHE WARTIARLT 1 3 4 )

apMe R F TYEST SPECICIFY PR ZACE CLASS ¢
CLASS HFYRNTS

¢] [

1 4

2 7
cLacs &¢ 01
FNENT v, i= g 3 3 1 a [+
FYRSNT MO, /= 1 1 1 3 4 i
EYENT Y, 3 [+} ? 0 bl 3 1
CIENT NI, 4= o 1 ] o} 3 2
EVENT Mila Ss 1 4] \ 0 t 2
CYONT MO, [ Q 2 i 1 2 o]
CLASS FEN)
LVEnT NO, 1= 2 9 9 1 2 2
ENVENT N, 22 1 2 Q 2 3 0
rvenr sQ. 3= 2 t 1 1 g Q¢
FYENT MY, s 1 Q 1. 2 1 [}
CLASS U 20
EYEHNTY KO, 1= 0 3 3 2 % [+
EVENT MO, = 2 2 2 3 4 2
BYENT NO, 3= 1 1 2 i 3 3
FYENT ul. 4= 2 3 2 2 2 1
CVENT M, 52 2 3 i ﬂ 1 2
EyINT ), A n 1 ] 2 1 2
resT MO, - L 4] 1 1 3 3

CLasSS raoa |

O 0) 3% (R2eUIeX033) 6 (XLeXe=041)
FL 1) 13 {12x3sX6=2) R {(X1+XH2)]}

U 2) 1= (X2+X3eX026) & {XLEX42204)
sotaenaATs PEIICT TN TAALES®#SSS

YARTARLE X7 1S Tid Sut (0F VARTIALTS X2,%3,XS
VAZ IAALE XB 1S THT Su™ OF vARLARCS X1,X4%

L 4
»
W
»
o

. X1 x2 X3 X

CLASS FU O}

EVEST NC. 1= Q 3 o 1 9 0 |
eyraY M. = L 1 1 n 4 | N
EVSNE N0, 3s 5} 2 0 b} 3 1
EyenT M, ha 0 ] o n 3 2 |
EviMT MO, 5= 1 [} 1 Q 1 2
FYRNr MO, 5% n 2 t 1 2 o 1
CLASS FU 1}

FYENT 9, 1= 2 e} 2 1 2 e |
FENT M. 2= 1 2 n 2 3 o t
FVTLT PR, 3= ? i 1 t .0 o 1
EVERT NO, 43 1 [s] 1 2 1 [ |
CLASS FE D)

EVENT MO, L= [+} 3 3 2 “ o |
TVENT N0, 2= 2 2 Fa Q i 2 4
SYRENT VY, 3 i 1 2 t 3 LI
EVERT M), 43 2 3 Fi ? 2 |
EVOT it S 2 3 ! 0 1 2 1
FVERT N, 6= V] 1 3 ? i 2 1
EYUNT MY, 1= 1 b] 1 1 b} 3 |

>
-~

L - - o

NN e e e W

»
PR =~ Lokl -

(VRS

NN BNNN
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Cutput for
Cxample 3 Section §

cLass b s} NU“, (F

CUM2ALT O Guup SYM yaps CLASS
RATL ) RAT LU PET CLASS

04040 0,600 % ]
0.0617 0.687 © 5 1
0,035 0.700 5 2




Lo
6. CONCLISICON

There are different tyves of symmetry dependins upon
the value of the reference., The closer the reference is to
the minimun or maximum value of the Row_Sum, the less flexi-
bility allowed‘in the value of the individuval varlables,

At eilther the minimum or maximum value, the variables are
constrained to svecific values (i,e,, zero or 51*¥ of vars.).

If none of the variables are complimented and the
reference 1s in the middle of the 3Reow_Jsum range, the sym=-
metric selector can revresent the property of t!conservationt
between the wrariables, If one variable is increased, another
variable must decrease,

The present applicatior of the 3Yil wrogram is in the
area of machire learning. Tre vrogram is civen objlect de-
'scriptions with known class me-bersnip, and it generates
formulas describing the object classes based upon the syn-
metries of each class, 7These formulas represent certain
generallizations of the given invut information.

Desirable further extensions of thls vrogram are

1. Allowing the user to svecify more than one
group of variables which are to be checked
for symmetry. This would eliminate the need
to rerun the entire program for multiovle
groups of user=-specified variables,

2. Determining Fartial 3ynmetry in the incom-
rletely svecified case., Fartial Symmetry
is defined as symmetry between some, but
not all variables of the D_Group, The

nresent version determines rFartial Symmetry
0o1ly in conpletely svecified cases,



b1

Allowing the inequality relation in the sym-
metric selector., The present version allows

only the equality relation in the synmetric
selector,

Allowing the program to generate VL, formulas
containing both symmetric and non-s&mmetric
selectors. The present version generates
symmetric selectors only.
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~ AFFEVDIX
SCURCE LISTING OF SYMH

'UES GhT,tUSER SPECIFICATION LIST:Y, (SPECLISTLI)
00 I=18 TC USERSPECIILALA(SKIP, Ay (USERSPEC)

PL/L OPTIMIZING COMPILER HAINP: PROC OPTISNS(MAINY REUROER:
STYMT LEV NT
2 1 o | OCL {NV,MRCW,MAXCL,~aXU)} FUXED 91IN; §
3 t ¢ i ON ENDFILE(SYSIN) GUTU EX(T; i
4 1 0 OPEN FILE(SYSPRINT) PAGESIZE{8A)s i
5 1 0 INEXT: GET FILE(SYSINI LISTUNV "erChis¥AXCL yi4AXD) S 1
& 1 0 | AEGING !
7 2 0o | DCL (1 IVL, Y, 12013,144J,d2433,K, }
| MEUOIMAXCL) JROWCLAO:MAXCL) + EENATUNYY L ICL L INIROW RO L RUAZ, |}
| COLSUMN,D IV IV2 4Ry JND, TCP,TOPZ  IRUF S IRSPTLPTIZ, N Ly )
| OLISTINV),BLINK(NV) OTORPINV) OTOP RNV ), STUP . $4COLS, LLISTINV), §
i MAXTOP JMAXE o MAXLINKINY) (REPETITICNS s OSUATUPH{AV] 4495 ,CL,00, |
] SOMAXLINK(NV),SOSUBTOPINV 1 ,SOSUBTOPHINY ) SYDSUBTUP,SLLyMIN, i
| EVINROWAV]Y INITEINRInsNV) OF ) OVINRUW) 4SPECLISTINV), ICIL2, i
| DHMAXL INKIMV)  DSUBTOP(NV ), #DSUSTCP U AXS ¢ DCS(NV) 4 HAXPAT LCOUNT, |
| USERSPEC #CS,CS_TUPINV) »CSeINVI,CSEYYI,CS_LINKI2Y )Y FUKED BIN, |
i (COMPLIMV) y SCOMPLINV)  INCOMPL (OB MARO¥NY) ¢ NUTLOMPACTY ,GENYy i
} RERUN,DTRED) BITIL) - ALICNED, |
| (CRITERIAL,RS5(03:#AXDeAY )y #CC#P,RAT IO, MINRATIO) |
| FLOAT JIMN(S53) +RETLOC LAGEL, |
{ NCOF CHAR{101 ALIGNEU INIT('MUM3ER OF ‘), 1
i CH2Z1108) CHARCL) ALIGHED INITL ® %%, ), {
| (ISAVE,CPBIN) FIXEU 8INt3L); {
8 2 o 1 MAXPAT=5003% /% DEFAULT VALUE 7/ I
9 2 ¢ | GEN='0'89; 7%  DEFAULY VALUE #/ i
10 2 o | USENSPEC=0B; /% DEFAULT VALUE »/ !
it 2 0 RERUN=10'D; /% DEFAULY VALUE ¢/ |
12 2 0 DTRED=*0'8; : !
13 2 0 | GEY FILE(SYSIN) OATA(MAXPAT,GEN,USERSPEC,RERUNSOTRED) |
.14 2 0 | GET FILELSYSIN) LIST(CRITERIAL,DLIST NE,E)} i
15 2 9 | 1F USERSPEC=0B TIHEN RERUN='0'B; |
16 2 0 i . ELSE GET FILE(SYSINY LIST L(SPECLIST{L) i
i DU 1=18 TO USERSPEC) ) |
17 2 o | NCL=MAXCL+18; |
I/% PUT AOW_DISPLACEMENT OF EACH EVENT_CLASS INTO ROWCL s/
18 2 o | ROWCL{0B) =08 |
19 2 o | 00 1CL=08 TO MAXCL-1B; |
200 2t | ROWCLIICL#1B)=RONCLUICL Y #NELICL)S |
2t 2 (| END }
YA ECHO THE INPUT 0ATA 7 l
22 2 0 1 IF GEN THEN PUT PAGE FILE(SYSPRINT) EDITY ('GENERALEIZE {5 OnY) |
23 2 0 1 {A); ELSE PUT PAGE FILE(SYSPRINT) ©OIT (*GENERALIZE', |
i VLS OFFt)(A,A)3
2% 2 0 1
|
|

. 1
IF USERSPEC~#0A [HEN PUT SKIP FILE(SYSPRINT) EDIT ('USERSPEC’.I
1
]


http:At.lG~.EO
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L

(*THE PROGRAM PERATES ON DISJOINT EVENT CLASSES.®,
SEVENT NOo * o (I3-ROWCLITI2)),* IN CLASS NO. *,12,

* IS THE SAME AS EVENT AO. ', (J2-ROWCLI14) ),

' IMN CLASS NO. ', 16,'YGUR EVENT CLASSES ARE NOT ¥,
COISJOINTLY «*THIS DATA WILL NUT BE RUN.')
(SK!P.A.SKIP.A,F(Z).A.F(2).A,Flzl.A,thi.SKIP.Acﬂg
SKiP,A);

PL/L OPTIMIZING COMPILER MAINP: PROC OPTICNS{MAIN) REQRDCR;
STMT LEV NT

25 2 0 | (F{31)3: ELSE PUT SKIP FILE(SYSPRINT) EDIT
§ EYUSERSPEC IS OFF*)(A); |
26 2 0o | [F RERUN THEN pUT SKIP FILE(SYSPRINT) ECIT {'REAUN [S ONY) |
27 2 0 1 CA); ELSE PUT SXIP FILE{SYSPRIAT) EOIT (*RERUN', !
] O[S OFFYY(A,A) |
28 2 0 | Ir DTRED THEN PUT SKIP FILELSYSPRINT) ECIT ('DATA RE', }
29 2 0 | POUCTICN IS ON'JlAa.A}; ELSE PUT SKIP FILE(SYSPRINTY |
! ECIT (*OATA RECUCTICN IS UFF'}(A); i
30 2 6 | PUT SKIP FILE{(SYSPRINT) EDIT |
§ {rMaAxTHyM PATTERN SIZE =1 ,MAXPAT, |
f tCOMPACT _RATIO CRITERIA =*,CRITERIAL, [
t NOF ' VARTABLES ="' ¢NV, |
| NOF, *EVENTS =¢  NROW, |
i NOF o *CLASSES =t  NCL,y |
| *MAX{MUHA LEVEL =%, MAXO, |
i NOF, '"LEVELS FOR €ACH VARIABLE :*,DLIST, |
| NQOF " EVENT SPECIFIED FOR 2ACH CLASS :*',*CLASS EEVENTS Y, |
| CICL«NECICL) OO0 ICL=08 TO MAXCL), i
! (*CLASS F(*,ICL,*3*, |
) (PEVENT NOL*  IRCW=ROWCLIICL) o*=1,E{IROW o ¥*) |
| 00 1ROW=ROWCLCICLI*1B TO RCWCL{ICLI +NE(ICL)} i
} 00 ICL=08 TC MAXCL)) |
i (SKIPLALFL6), |
] SKIPyAF(5¢2)103 (SKIP,2 AyF(O)),SKIP A FL{6)4SKIP,2 A, {
i (NVIIFU3) )} oSKIPIZ A,SKIP, 8, (NCLIISKIP,FI5)sFLL0)Y, }
i (NCLYUSKIPeAF{2) sAs INETICLY JUSKIP A FIS sAs {NVILF(S) )N |
{/% NCW CHECK FOR GISJOINT EVENT CLASSES. X €/
il I | 00 12=08 TO MAXCL~18; i
32 2 1 1 ROWLI=RIWCL(IZ)*]18; }
33 2 1 | ROWZ=ROWI*NELI23-183 |
34 2 1 | DO [3=RCWL TO ROW23 t
i5 2 2 | DO J2=(RCW2+1) TO NROW; [
36 2 3 | 00 J3=18 TO Nv; . i
37 2 4 | [F E{13+43) ~= E{J2,J3) THEN GO TO 0OK; }
38 2 4 | END; |
39 2 3 | 00 IT4={12¢18) TO MAXCL: i
40 2 4 | IF ROWCLEI4) >= U2 THEN GOTQ .QUT: i
4l zZ2 4 | END; }
42 2 3 jourt: T4=14~18% i
43 2 3 : PUT SKIP FILE{SYSPRINT) EOIT |
{
1 i
| |
| |
| |
i [
| §



ks

PL/T OPTIMIZING COMPILER® MAINP: PRCC OPTIONS{MAIN) RECRDER;

-

STMT LEV NT

b
45
46
4«7

&3
64
65
46

NN N

MM ON

MNNNNNNNNNIONN

NRNNNNNMNNNNN

- e e NN OO D

Ll TR W)

DN

O e N0 O

GOTO NEXT;
END:
ENO3
ENO;

Q
Pl
"

/¢ IF THE USER DJES NCY SPECIFY A SPECLFIC SEY OF VARLABLES
THE PROGRAM GROUPS ALL THE VARLAUBLES ACCUROINS TH THE
NUMBER OF LEVELS OF THE PARTICULAR VARIABLE. IF THE
USER DOCES SPECIFY A SET CF VARIABLES, ONLY THOSES
SPECIFIED wlLL BE CONSIOCRED FUR SYMMETRY ./

[F USERSPEC=0R THEN GUTO LINKER;
NO=3B3 OLINK,OTOP,0TCP4=08;
DO Iv=USERSPEC TO 18 Y -18;
OJ [0=18 TQ ND3
[F DLISTHSPECLIST{IV)Y}=0LISTIOTORLLID]I) THEN GOTO PUSHDIL
END;
NEWDL ¢ NO=NO+1B;
PUSHOL: JTCRP({IDI=DTOPH{ID)I+1d;
QLINK{IV]ISOTGPL D)
DTOPLIN)=SPECLIST(IV);
END
0Q 1D=10 TQ NO;
IF DTOP#{10)=1L8 THEN 0O0;: PUT SKIP FILE(SYSPRINT) EOIT
{*YOU HAvVE SPECIFIED A SINGLE®,
¢ VARTABLE ', IV, ¢ AS SYMMETRIC.®,
¥ THAT [S ERRONEQUS. CHECK USER 1,
PSPECLISTLPI(A,A,FI3),A,A,A);

e

- — o S . W o, WO U W W— S s o~
W S o—— - — W_——— — ]~ ——— — - —_ -

GOTY TwO;
ENO;
TWOs END;
GOTQ START:
§/7% SINCE THERE 1S NO USER SPECIFICATION OF VARIAQLES, s ]
/7% PARTITION ALL VARIABLES INTO *O_GROUPS® WITH SAME ¥LEVELS s/
lr7e & LINK THE 'D_GRQUPS' 3Y DLINK ®7]

TLINKER: ND=08; OLINK,OTOP,DTUPH=0B: RERUN='0C'H;
i DO [v=NV TO LB BY ~183

i 00 10=1p TO NO:

] IF ULISTIIVI=OLIST(OTOPL{ID)})} THEN GCTO PUSHD;
l END;

INFWD: NO=ND+18;

PYSIHD: OTOPH{1DIsCTOP#(1D)+18;3

| OUINK{TIYI=0TAP(ID);

i OTaP{lOY=1v;

{ END S

jsTART: DLIST=NLIST~1B;

W — Y q— — T — ] —— .



PLZT OPTIMIZING COMPILER MAINP: PROC GPTIONS(MAING REQROERS

STMT LEV NT

80

9%
95

98
97

98

NN RNNN NN N

[ R ] ~

o

NN N

BN Wl W NN e e 2 e e e

[/7¢ FIHD SYMMETRY CF VARIABLES IN EACH CLASS
H DO tCL=00 TO MAXCL:

I1/% FOR EACH EVENT_CLASS:

IRE_INITLALIZE LISTS,COUNTS €

FCOLLECT 'COLUMN_SUMS' UF EACH VARTABLE.

INOTE=-= ALL VARIARLES ARE READ [N PUNCONPLEMENTED' FORM,
FTHEN APPRCPRIATE VARIABLES wILL 82 COMPLEMENTED

IWITH RESPECT TO THEIR MAXINMUM LEVE(-= 'D_SLASH!

ITU SHOW THE YACTUAL' FORM CF SYMMETARY OF ThE VARIABLES.
ITHEY WILL BE RE_CCMVERTED TO *UNCOMPLEMENTED' FORM
IBEFORE THE NEXT EVENT_CLASS 15 PRCCESSED.

RCWL =ROWCLEICL) #1B3

BRCASNELICLY; .

RAOWZ=ROWL +¥RCAS~18;

COvPL=%0'0;

00 {v=] TO NV

COLSUM=03a;

DO TRCW=ROWL TO ROwW2:
COLSUM=COLSUMFELTROW,IV);

END;

DCST IV =COLSUM;

END

- —— T — . -

{/7* FIND SYMMETRY OF VARIABLES IN EACH 'O_GROUP*

] ALL SYMMETRIC VARTABLES HAVE THE SAME NUMBER OF LEVELS WHEATHER

| COMPLETELY SPECIFIED QR NOT

DC 10=18 TO NO:

/% IGNORE *O_GROUP' WITH CNLY | VARIABLE
[F OTOPH(ID)=18 THEN GOTO NEXTD:
N=OTOPSLID)

O=0L ISTLOTOPLIO));

*/

Lé

¥0SUSTOP,OMAXH=03; DMAXLINK,OSUBTQP,DSUBTOP #=08;

/% FIND 'TOTAL SYMMETRY' OF ALL VARTABLES IN THE $D_GROUP!®

COMPLEMENT APPROPRIATE VARIABLES.

THE VALUE OF THE SWITCH GEN OETERMINES WHICH CCMPLIMENT ROUTINE

./

Fud INCCMPLETELY SPECIFIED SYMMETRIES., [T CCMPLEMENTS THE VARS

|
i
1
] IS USED., THE FIRST ROUTINE IS HEURISTIC [N NATURE AND [$ DESIGNED
|
1
|

IN DIFFERENT wAYS UNTIL A MINIMUM NUMBER OF ROW SUMS 1S PRODUCED.

CIDEALLY CNE RCH SUM)

ITOTALSORT:
i IF GEN='0'B THEN GOTO QTHRN;

*/

o/}

A—_———— o ——— - — T~ A~ T— ——— ——— U sy W

i — - —

- —— —-— —

——
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PL/T OPTIMIZING CUMPILGR MAINP: PRCC OPTIUNS (MAIN) RECRUER:S

STMT LEV NT

99 2 2 ) IF K>LLLLLIB THEN OC; PUT SKIP FILE(SYSPRINTY EOIT 1
i {1 THE GEMERALIZATION ROUTEINE ALLCWS A MAX?', {
| fIMUM GF 3L VARTABLES IN ANY U GROUP,.*, }
| Y THIS JOB 1S NOT GENERALIZIED.'} i
} (AsAcAlds |

101 2 3 i GLTU OTHRNG |

102 2 3 1 END; {

103 2 2 | CPEIN=0D: |

104 2 2 | MiMN=NZLICLY |

105 2 2 | IF NELICL)Y=18 THEN GOTQ OTHRN; I
[ 7% GENERATE AND COUNT ROW SUMS s/ |

106 2 2 |HERE: RS#=0EOB; §

107 2 2 i DO IRQW=RDW1 TU ROW2: i

108 2 3 | Iv=DTOPL(0); [RS=03; 1
110 2 3 | DO WHILE (1vy>08); !
111 2 & IF COMPLIIV) THEN IRS=[AS+O~E(IRQW,IV); |
112 2 4 | ELSE IRS=IRS*E(IROW,IV}; |

113 2 4 | [Vv=0LINK(IV); i

114 2 & | END; |

115 2 3 | RSI(IRS)=RS#({IRS)*1EQB; |

116 2 3 | END ‘ H

117 2 2z 1 #RS=08: {

118 2 2 | DO [RS=0OR TO DEN; i

119 2 3 | IF RSALIRS)=00 THEN GCTOD AGAING: }

120 2 3 | #R3=1RS+18; ]

121 2 3 |AGAIN: END 3 : ‘ i
Va CHECK FOR MINEMUM NUMBER OF ROW SUNS, [F NUMBER OF 204 SUNMS i
| IS EQUALS ONE THEN STCP AND COMPLEMENT EVENTS. X s/ |

122 2 2 1 [F #RS=18 THEN GOTJ QUTL; {

123y 2.2 | [F MIN>#QS THEN 0OC3 |

124 2 3 | ; MIN=#RS; i

125 2 3 | ISAVE=CPBIN; |

126 2 3 | END; . }
j7+ GENERATE A NEw CONMPLEMENT VECTOR 7 #

127 2 2 | CPAIN=CPBINSLIR; |

123 2 2 [F CPBIND({(2%%(N~L1B))—-18B) THEN GOTO OUT2; H

129 2 2 | 1V=0T0P(10); |

130 2 2 DO [Y=18 TC N-18: i

131 2 3 | COMPL(IV) =SUBSTR{UNSPECICPBINY 33~1Y,18)3 i

132 2 3 | IV=DLINK{IV) i

133 2 3 | END: |

134 2 2 | GOTOD HERE; i
[ /7% HAVING GONE THROUGH ALL THE DIFFERENT COMPLEMENT VECTORS, CHOOSE !
| THE ONE GIVING ThE MININMUM ANUMBER UOF AUW SUMS */

135 2 2 iouTt:: CP3IN=T1SAVE; §

13s 2 2z 1 [v=DTQPLID); {

137 2 2 1 00 1Y=18 10 N-18; i

133 2 3 | COMPLEIVI=SUSSTRIUNSPEC(CPIINI, 33~1Y,1B); H
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PL/T QPTIMIZING COMPILER MAINP: PROC CPTICNS(AAINY REQRDER:
STMr LEV NT

139 2 3 | Tv=0LEAK{IV)s i
140, 2 3 END; §
{78 COMPLEMENT EVENTS USING THE PROPER COMPLEMENT VECTOR ¢/ |

141 2 2 QuTL: [V=0TaP(1D}); i
142 2 2 1 D0 wWHILE (IV>08); 1
143 2 3 | [F COMPLUIVI=*G'R THEN GOTO NEXTVI; i
las 2 3 || DO {ROwW=RCW1 TQ ROwW2: 1
145 2 4 | E{IROWIVI=0-ELIRCH.IV]): i
le6 2 4 | END; [
147 2 3 1 DCS{IVI=D*IROWS~0CSLIV) i
148 2 3 INEXTVa: IV=DLINK(LV): i
149 2 3 | END: i
1s¢ 2 2 | GOTO TESTPT; t
[/% IN THIS SECOND RCUTINE, THE FACT THAT THE SYMMETRY [$ COMPLETELY |

| SPECIFIED, IS UTILIZED. 1IF THE SYMMETRY [S COMPLETELY SPECIFIED, |

| THE VARS WILL ALSO HAVE THE PROPERTY OF THE SAME COLUMN SUM IN }

< THE EVENT CLASS. THEREFORE THME VARS ARE PARTITIUNED INTO *D_GROUPS'|

l &€ TF NECESSARY FURFHER PARTITICMED INTO 'CS_GRCUPS'. |

| IN FORMING 'CS_GROUPS!: i

| le LINK VARUABLES WITH SAME 'COLUMN_SUM' IN THE EVEMT_CLASS. {

| 2. IF VARIA3LE 'Ilv2' HAS 'COLUMN_SUM' COMPLEMENTARY T3 THAT QF ¥{yr]

1 THEN COYPLEMENT Iv2 & LINK (T TG Iv'S #CS_GROUP?, s/

150 2 2 OTHRN: {v=0T0P(ID); i
152 2 2 | 03 4HILELIV>0B}: i
153 2 3 i 1F COMPLIIV) THEN GOTGC NEXTV; i
154 2 3 | IVZ=0LINRKEIV]); i
155 2 3 | 00 WHILE{IV2>08); '
156 2 4 | [F COMPL{IV2) THEN GOTU NEXTVZ: |
157 2 & | {F DCS{IV) ~= D*sROWS~DCS(IV2) THEN GOTO NEXTVZ: {
158 2 4 | EF OCS{Iv¥) = DCSIIv2Z) THEN GOTO MEXTV2: i
159 2 4 | CoMPLIIV2)=tLvy; {
160 2 4 | DO [ROWSROMWI TO ROW23: i
lot 2 s | ECIROW, IV2Z)=0~E( [ROW, IV2); {
162 2 s | ENO3 |
163 2 4 OCSLIV2I=0CSEIV);: §
164 2 & |[NEXTV2: Iv2=0LINK{IV2); END; [
166 2 3 |NExTV: IV=DLINK(IV); END: . i
< 1 /% TEST ENTIRE D_GRUOUP FCR TUTAL SYMMETRY */|

168. 2 2 |TESTPT: IF SUFIDTOP(ID),OLINK,.N) THEN GOTQ VER: I
19 2 2 | {F NOTCOMPACTS THEN GOTC SORTCS: - i
170 2 2 |VER: IF VERIFY(DTOPLIDSDLENKsN) THEN GOTO TCTALSYM: I
171 2 2 | GOTO SORTCS: |
1/7¢ ALL VARIARLES IN "OD_GROUP' ARE SYMMETRIC */

172 2 2 ITOTALSYM: MAXTQP=0T0P( 1D} |
173 2 2 | MAXE=N; {
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PLZI OPTIMIZING COMPILER MAINP: PRGC GPTIUNS{MAIN) REQRDERS
STMT LEV NT
174 2 2 | BAXLINK=0LINK; |
175 2 2 1 RETLOC=NEXTO; GUTO LINK; |
{/* FURTHER PARTITION VARIABLES CF *O_GRCUP' INTO *CS_GHOUPS! s/]
j7¢ WITH SANME COLUMN SUM */
I /7% SCRT *CS_GROUPS' [N CESCENUING ORDER CF THEIR SIZES, {
{ I.Es THE NUMBER OF VARIABLES THEY CONTAIN ./
177 2 2 |ISORTCS: #CS=08; CS_TOPsCS#,CS_LINK20B; CS=~18% |
183 2 2 | Iv=0TCP(ID}; |
181 2 2 | 00 wWHILELIV>08); |
182 2 3 JLINKCS: DO T3P=1B TO #CS: |
183 2 & | IF CS{TC?2) = DCSUIV) THEN GCTO UPDATE: |
184 2 4 | END |
18% 2 3 |INEuCS: 4CS=8CS+1B; J
186 2 3 | CSUACSI=DCS IV 4
187 2 3 JUPDATE: CS#LTCP)I=CSH{TQP)I+1B; |
188 2 3 | CS_LINK(IVI=CS_TCP(TOP); |
189 2 3 | CS_TIPLTGP) sy }
190 2 3 | IVaDLINK{IV); I
191 2 3 1 END3 |
192 2 2 | IF #CS>13 THEN I
{TOPSURT: DO TOP=18 TO #CS-18; |
193 2 3 | DO TOPZ2alPe 18 TO #CS§3 |
194 2 4 | TE CSH{TOPI>=CS#{TGP2) THEN GOTJ NEXT_T0OP2; |
195 2 & | IBUF=CSITOP): CSITUPI=CS{TLR2); CSITOP2I={BUF; i
198 . 2 4 | IBUF=CS#ITOP}; CSH4(TCPI=CSH{TCP2); CS4(TOF2)=[BUF; |
201 2 4 [BUF=CS_TOPLTCP); CS_TORPLTOP)=CS_TOPLTOP2)}; |
2013 2 4 | CS_TOPILTOP2)=(BUF; I
204 2 & INEXT_TOP2: END: {
205 2 3 END TCPSORY: |
. [/% FIND "TOTAL OR PARTIAL'SYMMETRY OF ALL *CS_GROUPS', |
] IGNORE THOSE WITH ONLY 1 VARIABLE , |
| & GGTO PROCESS NEXT *O_GROUP!, s/
206 2 2 | TOP=08: |
207 2 2 |NEXTICS: TOP=TCP+iB; ) 1
208 2 2 i IF CS#(TOP)I~>LB THEN GOTO NEXTD; |
299 2 21 IF SUF(CS_TOPITOP) +CS_LINK,CS4{YOP)] THEN GOTQ VER2: §
210 2 2 | IF NOTCOMPALTR THEN GOTO PSYH: |
211 2 2 |VERZ: IF VERIFYICS TCPITGPE CS_LINK CSH{TOP) I THEN GOTO TSYM; i
212 2 2 1PSYM: STOP=CS_TCPITUP); SLIST=CS_LINK; $SECOLS=CS¥({TOP); i
215 2 2 INEXT4: MAXTCP MAXS =083 MAXLINK=0BS |
217 2 2 i JeX=sTOP; PT2asLISI(JI; GUTO ADDY; |
220 2 2 |CCMPARE: PT2=3LISTIX}; |
221 2 2 | IF ~SUF2LJek} THEN PT1=Ki ELSE |
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PL/L OPTIMIZING CONPILER MAINP: PACC NPTIUMS{MALIN) REORDER:
STNT LEV NT
222 2 2 lavoy: co; {
223 2 3 | SACCLS=sNCCLS-18; |
224 2 3 |} IF $TCP=K THEN $TOP=PT2; |
225 2 3 | ELSE SLIST{PTL)sPTZ2; J
226 2 3 | MAXt1aMAXNSL8; i
227 2 3 | MAXLENK{K) =MAXTOP ]
228 2 3 | MAXTCOPEK} 1
229 2 3 i END; |
230 2 2 | K=PT2: IF x>08 THEN GUTC COMPARE; |
232 2 2 i IF “axe=18 THEN GOTOQ TEST: {
233 2 2 ! IF SUF(MAXTCP,MAXLINKMAX#) THEN GUTO VER3; |
234 2 2 i IF NOTCOMPACT® THEN GOTOQO TEST: |
235 2 2 |vER3: [F VERIFY(MAXTOP,MAXLINK.MAXE) THEN GOTO PSYMLS |
236 2 2 | GOTO TEST; |
. §/7% SCME BUT NOT ALL VARIABLES IN *CS_GROUP' ARE SYMMETRIC */]
237 2 2 |PSYML: RETLOC=TEST; GCTO LINK; |
239 2 2 {TEST: {F SeCOLS> LD THEN GOTO NEXTJ: I
240 2 2 | GUTO NEXTICS: i
/7% ALL VARIADLES IN *CS_GROUP' ARE SYMMETRIC 73
241 2 2 TSYM: MAXTOP=CS_TCP(TOPY; {
242 2 2 | MAX3=CSNITCP); }
243 2 2 1} HAXLINK=CS _LINK; |
244 2 2 1 RETLGC=NEXTICS; ‘ |
I/7% MERGE £ LINK SYMMETRIC VARIABLES N DMAXLINK x/|
245 2 2 JULINK: ADSURTOP=#0SUBTCPelB 3 |
248 2 2 1} PTLDSUBTOP(YINSUBTOP)ISMAXTOPS |
247 2 2 | DSUBTOPU( ¥»DSUBTCP) sMAXA; |
248 2 2 | DC WHILELPTID>DOB); |
249 2 3 1 PT2=PT1; |
250 2 3 | PTL=MAXLINK{PTL} l
251 2 3 1 OMAXLINK({PT2)=pT1s |
252 2 3 | END; {
253 2 2 | OMAX#=OMAX WeMAX S ]
254 2 2 | GOTO RETLOC: |
V7% OVERIFY'VER[FIES THAT UTHER CLASSES © %/
{/% 0O NOT MAVE THE SAME SYMMETRY AS THE CURRENT CLASS. /|
J7¢ I.6. THE CURRENT SYMMETRIC SELECTCR IS ACCEPTED ./
j/7* IF 1T OOES NOT APPLY TJ QTHER CLASSES. /1
255 2 2 IVEPIFY: PRCCINODELPT LLIST,aCOLS) RSTURNS(BIT(1)): I
256 3 2 i OCL (NUDELPT,LISTU®) +8CCLS,ICL2.KRSKROW} FIXEOD BIN; |
i i
257 3 2 i DO 1CL2=0B TO ICL~18, ICL*1B TO MAXCL;: |
258 3 3 | 00 IROw=18 10 NECICL2): |
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PL/L OPTIMIZING COMPILER MATNP: PROC OPTICNSIMAIN) REQRDER:
STMT LEV NT
259 3 4 | KRS5=0A; KRCWs[ROW+ROWCLIICL2)
261 3 4 | IYy=NCDELPT;
« 262 3 4 | DO whILECIV>0B);
| 263 3 5 | IF COMPLLIV) THEN xﬁSaxRSoo-E(xROu ivy;
! 264 3 5 | ELSE KAS=KRS+ E(KRUWIV);
265 3y 5 | Iv=LIsTLIvV)S
266 3 5 | END;
267 3 4 | [P IRCOMPLIKRS) THEN RETURN{'O'B);
268 3 4 | IF HS#(KRS)}»=08 THEN RETURNI'O'B);
269 3 4 END;
270 3 3 | ENO;
271 3y 2 [NCOMPL='0'8; RETURN{*1'B);
2713 3 2 END VERIFY:
[/7%  *SUF2* FINDS PAIR{ISE SYMMETRY 0OF 2 VARIABLES J & X
274 2 2 ISuF2: PROC{J«K) RETURNS(BITIL)):
215 3 2 | RSH=OEQI:
2To 302 i DO IRCW=ROW! TO ROW23
21t 3 3 IRS=E(IRCW + JI+ELIRCW K )}
278 3 3 | RSH(IRS)=RS#H{IRS)+LECH:
279 3 03 | END
1/¢ CHECK ALL '20w_SUMS' FOR SUFFICIENT QCCURRENCES ¢/
280 3 2 | DO IRS=0B TU D*100;
281 3 3 | IF RS#(IRS) = OEOD ThHEM GOTO NEXT_RS:
282 3 34 HCAP=C0OMP L LOB, LRS,D 13
283 3 3 ) [F SRCWS/&CCMP < CRITERIAL
: } /* NO NEED VO CHECK ThIS GRGUP OF VARIABLES
I SINCE COMPACT_RATIO CRITERIAL IS NOT SATISFIED
| THEN RETURN('0'8);
284 3 3 | IF SCCMP>HMAXPAT
[ THEN /& PATTERN SIZC EXCEEDS MAXPAT 7
i 003
285 3 4 | PUT FILE(SYSPRINT)Y EDIT
i (PATTERN S[2E=*,4C0OMP,* EXCEEDS MAXPAT=' ,MAXPAT)
. | {5K1Ps2 (AeFLLLI})
286 '3 & | RETURN('0'HB) ;
287 3 4 | END;
263 3 3 | BEGINS
289 4 3 | DCL (LLISTRS{NCOMP, 1030 ,LEVELLLOB),ICOMP, ICOL)
i FIXED BIN
17  CALL *RSLIST® TC GENERATE ALL POSSISLE PATTERNS.
290 4 3 | CALL RSLIST(1OB,IRSsCoyLISTRS,LEVEL)
291 4 3 | U0 [COMP=18 TG sCuMP;
292 & 4 | DC ITROw=RACWL TU RCW2:
293 4 5 | DU ICOL=1R TO 10B:

L d
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PL/ZL OPTIMIZING COMPILER MAINPE PROC OPTIUNS(MAINY REQKDER;
STMF LEV NT
294 4 6 | IF [CCL=18 THEN Iv=J; ELSE lvys=x;
296 4 & | IF ECIRUA IVW)~=LISTRASLICOMP,ICOL)
) THEN GUTO NEXT_RCh;
297 4 &6 | END
298 4 5 | 7% MATCH THIS PATTERN &/ GOTO NEXT_PATYERN:
299 4 5 INEXT_RON: END;
] /¢ NOT MATCH THIS PATTERN ®/
300 4 4 | RETURNL*Q'B};
301 4 & INEXT_PATTERN: ENO:
i /% MATCH ALL PATTERNS #/
302 4 3 | END3;
303 3 3 INEXT_RS: END3
304 3 2 RETURN{*1'8);
305 3 2 |IENC SufF2;
/% YSUF' TESTS *TOTAL SYMMETRY' GF A LIST OF VARIABLES
i L. #OCCURRENCES OF EXISTING 'ROW_SUMS' ARE COLLECTED
| 2. YHE VARIABLES ARE *TCTALLY SYMMETRICY
§ [F THE EXISTING 'ROW_SUMS' ARE COMPLETE=—
| " 1sE. THEY GCCUR *SUFFICIENTLY? IN ALL POSSIRLE WAYS.
| ELSE 3. ThE [NCCMPLETE 'ROW_SUMS* ARE CHECKXEC FOR CULQOSENESS TO
| COMPLEVTENESS UNDER A *COVPACT_RATIC* CRITERIA SUPPILIED BY USER
i IFSO THE SYMMETRIC SELECTOR WITH THESE *RO4_SUMSY
{ WILL BE *COMPACTY AND THEREFQRE ACCERTABLE
} NGTE__ THIS SYMMETRIC SELECTCR STILL maS TC BE *VERIFLED?
| THAT IT DOES NUOT APPLY TO OTHER EVENT_CLASSES.
306 2 & |SUF: PROC (NCDELIPTLIST,4COLS) RETURNSIBIT(11):
307 3 2 | DCL (NGDELPTLLIST(+)+#CCLS) FIXEDC BIN, ,
{ SUFBIT AL(TI(1) ALIGNED INIT{"1'B):
308 3-2 | NOTCOMPACTB='0%8; INCCMPL='0Q*B; RS¥=QEQB;
311 3 2 | 00 [ROW=RUWL TO ROW2;
312 3 3 | I¥=NCDELPT; IRS=083
3l4 3 3 | 00 WHILE(IVD>08):
315 3 & | IRS=IRS+E(IROW V)3
316 3 4 | Tv=LISTLIV):
317 31 4 | ENO;
318 3 3 | RSS{IRS)=RS¥(IRSI+1EOBS
319 3 03 | END ;
J /7% CHECK ALL 'ROW_SUMSY FOR SUFFICIENT OCCURRENCES */
320 3 2 [SUFRS: 00 IRS=0R TO D*aCCLS:
321 3 3 If RS#{IRS) = OEOR THEN GOTC NEXT_RS:
322 3 3 SCOMP=COMP LELOLS 1 IRS«D )
323 3 3 [F #ROWS/%CLMP € CRITERIAL

THEN
/¢ NU NEED TO CHECK THIS GROUP OF VARIABLES
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PL/L OPTEMIZING COMPILER MAINP: PROC CPTIONSIMAIN) REQRDER:
STMT LEV NTY
l SIMNCE COMPACT_RATIG CRITERTAL 1§ NOT SATISFIED s/
i 0O }
324 3 4 ) NOTCOMPACTI2v 18] RETURNI'OYBI; 1
326 3 4 | END: {
kY3 ] 3 3 | IF $CCHYPOMAXPAT |
: THEN /% PATTERN SI1Z8 EXCEEDS MAXPAT ¢/ i
0o 1
328 3 4 NOTCUMPACTR=s i g; {
329 3 4 | PUT FILEC(SYSPRINT) EDIT 1
i ('PATTIRN SI{ZE=',¥COMP, ' EXCEEDS MAXPAT=*,MAXPAT) }
| {SKIPy2 (AWFLLLY) ) {
330 3 4 | RETUAN(*Q'8 )3 j
3N 3 4 | END; 1
132 3 3 | BEGINS i
333 4 3 | octL (LtsrasxsCﬁwp,:c0L51.LEVEL(nc0LSl,lcuap,xcaL,narQCCURtu
1 FIXCO BIN: i
334 4 3 | NJTICCUR =083 i
I/7¢ CALL 'RSLIST' TO GENERATE ALL POSSIBLE PATTERNS. s/
335 4 3 | CALL ASLISTUYCCOLS IRS,O,LISTAS LEVELY : {
335 4 3 i DO 1COMP=18 TU «COMP; /® CHECK ALL PATTERNS 3/ |
337 4 4 | 00 1ROW=RACWL TO RUW2; /* AGAINST ALL EVENTS IN ]
| GLASS. x/ I
333 4 5 | [V=NCDELPT; 1
339 4 5 | DA (CQL=18 TG 2COLS: |
340 4 6 | IF ECIROW, IVI~=UISTRS(ICOMP, ICGL} THEN GNTO NEXT_RQW;!
341 + 6 | CIVELLSTLEYY I
342 4 6 | ENO. |
343 4 5 | /% MATCH THIS PATTERN #/ GUTO NEXT_PATTERN: i
344 4 5 |NEXT_ROW: END; : Y
; i : /% NUT MATCH THIS PATTERN &/ i
345 4 4 | SUFBITa'0"8; i
340 4 4 | INCUMPLLIAS)aL'g; i
347 & 4 | NOTOCCUR #aNOTOCCURY+1B; {
348 4 4 | RATIO=(8CCMP-NOTCLCURS )/ RCONP; i
349 4 & | IF RATIO>*CRITERIAL THEN GOTO NEXT_PATTERN; |
350 4 4 | NOTCCMPALTE='1*0; RETURN('0'B); H
as2 4 4 INEXT_PATTERN: {
| END; i
- : l /% MATCH ALL PATTERNS &/ {
353 4 3 | END; {
354 3 3 INEXT_RS: ENO i
35% 3 2 | RETURNISUFSIT);
356 3 2 |END SUF; |

|78 l
PRSLISTY GENERATES ALL POSSIBLE PATTERNS I



PL/T QPTIMIZING COMPILER

STMT LEV NT

MAINP: PROC CPTIONS{MAIN} RECRDER;

[FOR N VARIABLES, WITH SAME MAXIMUM LEVEL —- O,
[TU SUM T3 [RS = 'RUW_SUM® & PUT THEM [N LISTRS{®,8) o

357
358
359
360
351
3463
364
365
366
a7
368
369
3790
in
372
3713
374
375
37186
317
378
319
380

RSLIST:

NEXTV:

PUSH:

|
|
I
|
|
!
|
|
|
|
{
|
|
|
|
|
|
jpOP:
}

|

{

}

|

WL W WWwWWWWWwwWw W wwwN
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PROC(N, [RS Dy LISTRSJLEVEL)
OCL (LISTRSUs,s),LEVELI®)) FIXED BIN:
DCL LIROWNSIRS DNV R, IV) FIXED BIN:
1ROW,NV=183
IF N=NVY THEN 0C; R=IRS:
00 [v=13 TO N-18;
R=R-LEVEL(IV):
END;
1F >0 } RCOB THEN GOTU POP;
LEVELIN)=R;
LISTRSUIROW, ¢)2LEVEL §
TRCASIRUNHLB
GOTO PCP;

D3

3
LEVELINV)=08;
NV=NV+183
GOTQ MEXTY;
NV=NV-18;

If NV=08 THEN RETURNG

IFf LEVELINV)=0 THEN GOTO POP;
LEVELINVI=LEVELI(NV)+183

GQTO PUSH; .

END RSLIST;

I/ YCOMP* CALCULATES THE NUMBER OF WAYS FOR N VARIASLES
1/¢ 4WITH SAME MAX[MUM LEVEL=-D, TO SUM TO R-=4ROW_SUM®

sl
332

|comp:

383
385
a7
3es
339
390
391
392
393
394

(PR RWR VRV PRV PRI w N
MWW NNNNNN N

/1%
395 COMB:

396

> W
NN

PROCINGR,D} RETURNSIFLOAT BINI(S53) )3
DCL (INIRyOD )My E o MAX o R1,R2)IFIXED BINL1SY,
{SUM,SIGN) FLOAT BIN(S3);
SIGN=-1E0B; SUM=0EO0B;
Q{=R; R2=D*N~-RI}
IF RI>R2 THEN R1=R2;
MAX=R1/({D+18);
00 N=08 TO MAX:
I=R1-M2({0+18)¢
SIGN==SIGN3
SUM=SUMESIGNSCOMB (N, M) $CINBINF[-18,1);
END
RETURN{ SUM) ;

PROCUN,M) RETURNS (FLOAT 2IN(53) );
DCL (NoM,TIMES,NL,N2) FIXED BINLLS),
(TOTAL ,FACN) FLCAT BINIS3);

54
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L/ CPIIMELING COMPILER MAINP PROC OPTIGNS{MAIN) KECROERS
STHMY LEV NT
397 2 IfF ¥=08 THEN RETURN{LEQB); |
398 4 2 | [F M=13 THEN RETURNIND ]
199 4 2 | iF ¥=108 THEN RETURNL (N®({N—-10))/108 ): i
400 4 2 | TOTALFACM=LEOB; |
401 4 2 | Nl=N#1B=4; N2=M3 i
403 « 2 | [F N~M >z M THEN GCTO CALC: {
404 4 2 | Niz=Meld; N2aN-M3 |
404 4 2 [cCALC: DC TiveES=N TO MLl 8Y -18% i
407 4 3 | TCTAL=TOTALSTIMESS }
408 4 3 | END: }
409 4 2 | OC TIMES=N2 TO 18 B8Y ~-183 |
410 4 3 | FACM=FACMSTINMES: |
411 4 3 | ENOD: |
412 4 2 | RETURNITOTAL/FACM) 1
413 4 2 | END CCMB; ]
“li4 3 2 1 END CUMP; {
41% 2 2. INEXTD: END: i
[ /7% PRINT FOR EACH CLASS CITHMER THE SYMVMETRIC SCLECTORIS) COVERING 1T
| OR A MESSAGE INDICATING THAT NO SYMMETRIC VARIABLES WERE FCUND =7 |
416 2 L |PRINT: IF [CL=08 THEN PUT SKIP FILE(SYSPRINT) EDIT (*CLASS®, *MIN', |
§ TNUM, UF',*CLASS FOAMULTL® (P COMPACT !, 'O GRCUPY, |
| TSYM VARS?Y, VCLASS? ,*RATIOM ,*RATL I, 'PER CLASS') |
| (X{85) ¢ A1 X0} s A2 X(6) A SKIP X{d) s A Xt0d) A xl3),
{ ReXU3VsAeXU3) A SKIP X{85) , AL X(53 e A, X{a),A)3 |
417 2 1 | [F DMAX4=08 THEN DU;PUT SKIP FILE(SYSPRINT) COIT ('THERE ARE?t,|
- i ' NO SYMMETRIC VARIABLES AND THERE', |
i YFORE NG SYMHETRIC FJORMULA FOR CLASS *, 1
| ICL,OMAXH, [CLIISKIP A NJAF{3) 4X(23)y |
419 2 2 | FU3)sX{S)+F(3)); GOTO UNPRIME; END; i
421 2 1t MINRATIO=1E08} !
422 2 b ) DCL CHR{4) CHAR(L) ALIGNED INIT( *(* tet,0x? 0,0 ), |
{ SIGNL CHAR(2) ALIGNED, I
| (SELCHR,COLS) FIXED BIN,SYMVAR{NY) BIT(1) ALLIGNED, |
| {40008, ¥CONMB) FLOAT BINIS3); |
423 2 1 | SYMVAR='0Q'8; #DCOM3I=1E0B; |
425 2 v | PUT FILE(SYSPRINT) EOIT i |
I (PFEPL,ICLY) 3 V) {SKIP,SKIPASF(2)4A); i
426 2 1 1 COUNT=10; ’ |
427 P U | DO TOP=18 TO $0OSUBTOP; |
428 2 2 1 SELCHR=1D03 |
429 2 2 | IF TOP>18 THEN DO; PUT FILE(SYSPRINT) EDIT(® & *}(A}; |
434 2 3 CCUNT=CUUNT +#3; END3 i
433 2 2 1 {F COUNT>T0 THEN D03 PUT SKIP FILE(SYSPRINT) EDIT |
435 2 3 | (* - ")3(A}: CUUNT=210; END; !
437 2 2 1 [V=DSUBTOP(TCP) i
438 2 2 1 DU WHILELIVOOH) S {




PLZY OPTIMIZING COMPILER

. STNMF LEV NT

439
440
442

G4
446

444
450
451
453
455
456
457
458
459
400
462
463
404
465
466
467
468
410
471
472
473
475

416
“17

418
479
480
481

482
483
“84
485
486
447
488
489
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MAINP: PROC OPTICNS(MAIN) RECGRDERS

SYMyAR({IV)=0]t8;
COLs=18% [F [v>1lJ0lB THEN COLS=104;
IF COMPLLLY) THEN DQ; PUT FILE(SYSPRINTE EDIT
{CHRISELCHR) 4 X", [y, 1801,
(ASAFICOLS) W A)S
: COUNT=COQUNT#3+COLS: END;
ELSE DO: PUT FILE{SYSPRINT) EOIT
{CHR{SELCHR) 4" X*, IV}
(AsALFECOLS) )
CCUNT=COUNT#2+COLS: END;
IF SELCHR=1B THEN SELCHR=108:
IF CCUNT>TO THEN D03 PUT SKIP FILE{SYSPRINT) EOIT
[ PILA): COUNT=10; ENO;
Iv=DMAXLINK (V)
END;
RS¥=QFEQB;
SELCHR=118;
DO IRCA =ROWL TO ROW2:
{y=0SUBTOP(IYQP); [RS=08;
00 wHILE{IV>08):
[RS=IRS*ELIROW,IV]:
IV=DHAXLINKTIV);
END;
RS4{LIRSI=RS¥{IRS)+LEOQB;
END:
N=0SUBTRPIITORY; D=DLISTI(DSUBTCPITORP))
SCOMN=0E08;
DO [RS=08 TO O*N:
[F RSA(IRSI=0E08 THEN GOTO NEXTRS:
CCLS=18; IF IRS>LO013 THEN COLS=108:
PUT FILE{SYSPRINT) EDIT
{CHRISELCHR ) 4 ERS)I(A,F(COLS) )
COUNT=CCUAT#1B+CCLS
IF SELCHR=118 THEN SELCHR=1008;

/% CALCULATE CLASS COMPACT RATIO AMD THE O_GROUP (OR SELECTOR}
COMPACT RATIO .

NMEXTR S

ACOMP=COMPIN,IRS, 0}
SCUMB=HCOMBY «COMP
MREPETITICNS=RS#{ IRS)I 7 #CCHP;

IF MCOIRS#(IRS) #CUMP) ~= O THEN
BREPITITIONS=#REPETITIONS +183

RAT10=RSH(IRS)/{#REPETITIONS#¥COMP) 3

1F RATIOKMINRATIO THEN MINRATIO=RATIOf

END;

#0CONB= ¢OCOMB*4C0OMY 3

PUT FILEU(SYSPRINT) ECIT(*)*)(A);

COUNT=COUNT+13; ’

END;
DO (V=18 TQO NV3

S - T - T T Amn S - — T A W W . W TP o S — W UL W T o — T G O V-V T G — — A —— —_o— —



e ——

PL/L CPTIMIZING COMPLLER 4A[NP; PRCC QPTILNS{MA[N] RECRNER:
STMT LEV NT
490 2 2 | IF ~SYMVARLIIY) THEN |
| 40COMB=aCCUMB*(DLISTL{IV)+1EQD) i
491 2 2 | END i
17« PRINT RATICS /|
492 2 1L | PUT FILELSYSPRINT) ENIT !
i tsRUhS/tﬂcoaa.nluknrlD.ﬁMnxu,1CL)txtas-c0UNr3,F(6.3!. t
i XCAd e Flos3 ) XUTVeF(3),X4605,F(2)}; |
I/ RE_CONVERT THE VARLABLES IN THIS EVENT_CLASS |
| TG YUNCUMPLEMENTED! EORM i
i NCTE=— THIS 1S HEQUIREC WHEN FCRMULAE FOR LATER CLASSES |
i ARE VERIFIED AGAINST THIS EVENT_CLASS. /|
493 2 1 JUNPRIME: DO 10=1B TG NO: |
494 2 2 | v2,iv=0T0P(I0); {
495 2 2 1 OO0 WHILE(IV>08); |
494 2 3 | IF COMPL{IV) THEN |
| 00 IROW=ROWL TO ROW2; |
497 2 4 | ECIRUM IVI=0LISTLIV2I~-ECTIROW, IV |
498 2 & | END: i
499 2 3 | IVv=DLINK{IV) ]
500 2 3 END; |
501 2 2 END; |
502 2 1} [F OMAX#-~=08 THEN RERUN='Q*'3; |
1/% GENERATE LIST CF SYMMETRIC VARIARLES CCMMGN TO ALL CLASSES whiCH {
| §5 USED IN THE DATA REQUCTION TAGSLE */7
503 2 1 1 IF <DTRED THEN GOTO NEWCLASS: }
504 2 1 1 [F ICL~=03 THEN GOTO CHECK: |
505 2 1 i SCOMPL=CONMPL: SOMAXLEINK=DMAXL INK: |
507 2 1 | SDSUBTUP=QSUBTOP; SOSUBTCP#=03UBTOPY: l
$09 2 1 | S#DSUBTOP=9DSUBTOP; GOTO NEWCLASS: |
Si1 2 1 ICHECK: [F Ss0SUBTOUP=0D THEN GOTO NEWCLASS: |
512 2 1 1 00 1=13 TO S4DSLATCP: |
513 2 2 | D0 J=18B YO ¢QSUBTOP: |
St 2 3 | IF SOSUATGPE(T)~=DSUBTOPY(J) THEN GOTO A3; |
515 2 3 | IVL=S0SUBTOPIL); [V2=DSUBTGP(J); I
517 2 3 | 00 WHILE ({V1>08): |
513 2 4 -} IF [vl~=1V2 THEN GOTO A3: |
519 2 4 | [F SCOMPLUIVL)~=COMBLIIV2) THEN GOT0 A3: |
520 2 4 | [VI=SDMAXLINKCIVID s (V2=0OMAXLINK(IV2}; |
522 2 4 | END; |
523 2 3 | GOTO A4 §
526 2 3 [A3: END: |
525 2 2 SHDSURTOP=S¥DSUBTUP-1B; |
s26 2 2 | SOSUBTCPLT ) =08 l
527 2 2 lAs: END {
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PL/ZT OPFTIMIZING CUMPILER MAINP: PROC OPTIONS(IMAIN]) RECRDER;

. STHT LEVY NT
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[F
IF

PUT SKIP FILE{SYSPRINT) ECIT (' ee¥2uCATA REDUCTICN TABLE®®*3»t, ¢ 1)

J=08;
DO [=18 YO NV;

IF THE SWIYCH RERUN IS SPECIFIED AND KO SYMVETRIC VARIABLES WERE 1
FCUNG USING THE USER SPECIFIED SUJSSET OF VARTASLES. THEN THE i
PROGPAM wlli AUTCMATICALLY RERUN ITSELF USING ALL THE VARIABLES |
AND ATTEMPT TO DETERMINE [F SYMMETRIC VARIAGLES EXIST, x/ |

RERUN THEN DO; DLIST=DLIST#+10; i
PYT SKIP FILE[{SYSPRINT) EDIT{'THIS JOB (S RE's |

TRUN WITH THE SAME EVENTS AND AUTO SELECTION*, |

t OF D GRCUPS.')J{AsA,A); i

GOTC LINKER: }

END; i

IF THERE IS A SYMMETRY COVERING ALL CLASSES [[.E. A SELECTQR }
W{TH IDENFICAL REFEREE AND CIFFERENT REFERENCE FOR EALH CLASS), {
THE A NEW VARIABLE CAN B8f DEFINED WHOUSE YALUE IS THE SUM OF THE |
VALUES OF THE VARIABLES IN THE REFEREE. THIS IS DAYA REDUCT IUN. i
THE FOLLOWING ROUTINE TAKES SELECTCRS OF THIS TYPE AND DISPLAYS THE]
REOUCTION IN TABULAR FORM, /]
~DTRED THEN GOTC NEWCATAZ
SHDSUSTOP=08 THEN DO; PUT SKIP FILE(SYSPRINT) EDIT
{ 'THERE ARE NJO SETS CF SYMMETRIC VARI',
PARLES COMYON TG ALL CLASSES. THERE (57,
* NO OATA RECUCTION AND THEQEFORE!,
tNU DATA RECUCTIGON TABLEL'ITAsA,A,A);
GOTO NEWOATA;
END;

*

(SKIPySKIP X(L1B8Y A SKIPISKIP,A)G

[F SDSURTOP(1}=08 THEN GOTO AS:
J=J+183
IF (NV#JICI0108 THEN CL=1B; ELSE CL=1083
PUT SKIP FLLE(SYSPRINT) EOIT (*VARIAJLE X*,MNVeJy® IS THE S5UM*,
* OF VARTABLES'I(A,FICL]IA,A)%
IVI=50SUsTOP(l) ¢ SLC=18;
00 wHILE (IVI>0B);
Ov=DLIST(IVL}:
IF EVI<L0108 THEN OL=1B3 ELSE DL=1083
IF SCOMPLIIVLE THEN D05 PUT FLLE(SYSPRINT) EDIT
[CHR2ISLC) ¢ * X o IVL4** ") (A4 A, F{DL ) A)
EVI®+JI=EY({*%,J)¥{OV-E(*®,IV])};
END;
ELSE DG; PUT FILE(SYSPRINT) EOIT
{CAR2{SLCY " 27, IVII(AA,F{DL) )
EVI®, J)=EVI®JdeEl*, (VL)
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PL/[ OPTIMIZING COMPILER MAINP: PROC UPTIONS(MAIN) RECROER;
STHMT LEV NTY
560 2 3 ¢ END;
561 2 2 | [F SLC=18 THEN 5LC=108;
562 2 2 i [vi=SoMaxLInKiivli}i
563 2 2 1 END;
56% 2 1 JASIEND: , '
565 2 0 i PUT SKIP FILE(SYSPRINTE EQIT (* *)J{SKIP,SKIP X{14)ra);
566 2 0 | 00 =18 TO Nv;
567 2 v | IF [>10018 THEN CL=10B; ELSE CL=18;
5609 2 1 i PUT EILE{SYSORINT)Y EDIT (X', 11 {X(1008-CLI+A,FICL));
570 2 1 i END: ’
s 2 o | PUT FILE(SYSPRINTY EDIT (* ') (A);
512 2 0 1 DO I=NVHI8 TO NVeS;
513 2 1 4 IF [>10018 THEN CL=108: ELSE CL=183
515 2 1 1 PUT FILE{SYSPRINT) EDIT (*X*, 1) (X(1008-CLIAFICL))
516 2 1 1 END:
517 2 0 | PUT FILE(SYSPRINT) EDIT
| COTCLASS FU' L ICL ")y
| {VEVENT NOL', IROW=ROWCLIICL) »*=Y E(IRCH 2yt |,
I {EVLIROW, ICOL2)Y DO ICCL2=18 TO J) 0O I[RUW=RIWCLIICLI+1B
{ TO ROWCLUICL)ISNECICL)) DO ICL=0QR TQ HAXCLY)
{ CEMCLIISKIP (A FU2) oAy INECICL) JUSKIPAsF{5) 9 20 INVILFIS) )5y
i (JI{F(5)111) )3
578 2 C |NEWDATA: ENOD:
573 t o | GUTQ NEXT;
580 1 G JEXIT: ENO MAINP;
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