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ABSTRACT

This report presents sections of the Canadian
Standards Association_Specification S16.1 - Steel Structures
for Buildings - Limit States Design, in decision table
format; Basic theory of decision tables is discussed.

The decision table formulation renders the code requirement
checking procedure into an individual module independent
from the analysis and member selection procedures.

A specification processing program, in inter-
active mode and batch mode, is also presented.

A scheme for recursive execution of a decision
table within a cycle has been developed leading to the
possible saving of overall data items and decision
tables.

A number of examples are solved to check the

validity of the decision tables compiled.
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CHAPTER 1
INTRODUCTION

1.1 Objective

The purpose of this thesis is to document and
implement the 1974 Canadian Standard Association (CSA)
Standard S16.1-Steel Structures for Buildings-Limit
States Design, in the form of decision tables. The
technique of decision logic tables, or simply "decision
tables", appears to be the best means available at
present for clear definition and presentation of design
logic.

It is hoped that this form of presentation
will not only help to give a more precise and logical
interpretation of the Standard but also facilitate an
easier approach in implementing it for computer appli-
cations. Implementation of CSA S16.1 in this thesis is
accomplished through a general purpose decision table
processing program listed in Appendix D and E, which
results in fhe ability to check the adequacy of most
types of members against all relevant provisions of the

Standard (also referred to as a code or specification).

1.2 The Design Process

The design process can be considered as

consisting of the following steps:



(1) Analysis

(i) Member Selection

(ii1) Constraints Checking (i.e. - checking all code
provisions)

As the complexity of the code provisions
increases, the more desirable a logical format becomes. -
Design specifications are generally a complex system in
which all pertinent combinations of design events and
their associated requirements are presented. Presenta-
tion of such logically complex systems in the traditional
narrative format is difficult due to the necessity of
sequential presentation of concepts and the limitations
of Tanguage with respect to absolutely precise communi-
cation. Since design specifications essentially control
the quality and safety of a structure, it is important
that their requirements be explicit and clearly presented
in order to facilitate their use to the best possible
extent during the design process.

The common present approach of producing
structural design programs based on a particular set of
specifications is very inefficient. Specifications are
often subjected to revisions. A minor revision often
leads to a major modification of the program. In many
cases, those responsible for the actual design of a
structure do not know and often have difficulty in

locating a person who knows exactly what assumptions



and interpretations have been included in the program.
Hence, developing and revising such programs becomes a
very expensive and time consuming task.

Most of the specifications and codes of
different authorities at present are not readily adapt-
able to computer application because they do not display
the logic leading to a certain action as clearly as
needed for computer application, and the requirements
for the same action may be scattered throughout the
text of the specification. The design process up to
the end of step (ii) involves many considerations other
than design constraints whereas step (iii) is entirely
dependent on them. Therefore, a more logical approach
is to regard the constraints checking as a separate
module, independent from analysis and member selection,
and then design the programs accordingly. In this way,
any member selection programs can be used with programs
of different code requirements.

The decision table format of CSA-S16.1
presented in this thesis could therefore, result in a
reassessment of the form in which this code is presented
and may ultimately result in an improvement to the

specification.



CHAPTER I1I
DECISION TABLE THEORY

2.1 Introduction

Tables are a familiar part of everyone's
life. From mathematical tables to the milage tables on
road maps. They provide us with an orderly presentation
of data.

Traditionally, flow charts and narratives
have been used to structure the logic of a problem.
These are effective as long as the problem is fairly
simple logically. When interaction among a large
number of conditions exists, how can one be certain
that every possible combination has been considered?

Decision tables are simply a technique for
recording "decision-making" processes. They have been
used since the early 1950's. Unlike flow charts, which
could be as simple or as detailed as the programmer
desires, decision tables force one to be thorough and
concise. When properly used, they demand that all
combinations of conditions be considered and allow
irrelevant tests to be deleted. 1In this chapter, the
basic components and theory of decision tables are
discussed. For a greater insight into the theory, the
reader is referred to references: 25, 10, 14, 18, 20,

26, 22, 6.



2.2 Basic Components

A decision table is simply a tabular display
of all elements of a segment of a problem. The table N
shows all of the conditions affecting the problem and
their interrelationship. It further indicates which
action or actions are appropriate for each set of
conditions.

A decision table consists of sections, which
are arranged as shown in Fig. 2.1*. The contents of

these sections are discussed below.

2.2.1 The Condition Stub

This area contains all the conditions relevant
to the particular segment of the problem. They must
all be "logical" conditions, which can have only two

possible values: "YES" or "NO".

2.2.2 The Action Stub

This area contains all the possible actions
that may be taken resulting from different combinations
of conditions. The actions may be printing of messages,

computations, or execution of other tables.

2.2.3 The Condition Entries

The questions asked in the condition stub are

answered here. This segment 1lists all the pertinent

* A11 Figures are grouped together preceding the References.
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combinations of the logical conditions in a column.
Each column specifies a "rule". Responses to conditions
are restricted to "Y" for Yes, "N" for No, and "I" for

Immaterial.

2.2.4 The Action Entries

The elements of the action entries may either
be "Y" or "blank". "Y" signifies the corresponding
action in the action stub is to be performed. A "blank"
signifies that the corresponding action is not to be

taken.

2.2.5 The Ingredients of Conditions and Actions

These two areas list the ingredients of each
condition and action respectively. Ingredients are

defined in Section 3.4.

2.2.6 Rows and Rules of a Decision Table

Horizontal levels, called "rows", run across
the entire table. The condition and action entry
portions of the table are further subdivided into

vertical columns called "rules".

Decision tables of the type described above

are called "limited entry tables" because the condition

entries are considered to be limited to "Y", “N" or
"blank" and the action entries are limited to "Y" and

"blank". Other types of decision tables such as



"extended entry tables" and "mixed entry tables" (25,
10, 14, 18, 20, 26), allow for a wider variety of
condition and action entries but they are more complex

to program.

2.3 Size Of A Decision Table

As explained in Sect. 2.2.1, each logical
condition has only two values ("Y" or "N"). It follows
that for a table with one condition, there are two
rules. Therefore, a table with n conditions has 2"

rules. A table of this type is termed a "Complete Table".

However, a "Complete Table" such as that illustrated in
Fig. 2.2, rarely occur in practice, for the following
reasons:

(a) If the action for rule 2 and 3 is the same, the'
value of condition 2 for rule 2 and 3 becomes
immaterial. The table transforms into the form
illustrated in Fig. 2.3. The number of rules has
been reduced to 3.

(b) In decision table X.1(1)* of Appendix B, the two
conditions are mutually exclusive as discussed in
Sect. 3.3. Therefore, there are only two valid
combinations of the two conditions, namely, Y N
and N Y, rather than 22 = 4 number of rules in a

complete table.

* Decision tables in Appendix B are arranged, as closely
as possible, in order ofthe number which appears in
brackets.



2.4 Conventions

In this section, the notations and conventions
used in the formulation of the decision tables presented
in Appendix B are discussed. Signs and units of variables

are the same as those used in CSA-S16.1.

2.4.1 Conditions

A1l the conditions in the condition stub are
logical variables. There are two types of conditions:
(i) Conditions which are logical data items, such as
“SECTION DOUBLY SYMMETRIC?"

(ii) Logical conditions which result from numerical
calculations, such as "b/t < 420//P?;—?" , Which
has a value of "YES" or "NO" after the calculations

for b/t and 420/v Fy are performed.

2.4.2 Actions
Certain actions which are listed in the

action stub, are performed according to specific combina-
tions of conditions in the condition stub. There are
three types of actions:
(i) An action which directs the execution of the

program to another table. For example "Execute

Table M".
(ii) An action which outputs appropriate messages.

For example, "STRENGTH CRITERiON NOT SATISFIED".



(iii) An action which calculates numerical values of

variables. For example “Mr = ¢sz".

2.4.3 Data Requirements

There are in general two types of input data
required to process a decision table. The first type
is conventional numerical data, such as the value of
yield stress Fy = 44 ksi. The second type is logical
data, which can only have value of "YES" or "NO", such
as "STRUCTURAL STEEL MEMBER?"

The data items necessary for the processing
of each table are listed preceding each decision table,
as presented in Appendix B, in the format shown in
Fig. 2.4. The first column identifies the data item.
The second and third columns specify whether this data

item has to be externally input or can be obtained from

another table.

2.5 An Introductory Example

To demonstrate the use of a decision table,
the Decision Table 13.4.A.1 (75) in Appendix B, for
section 13.4 of CSA S16.1 Standard, which deals with
the calculation of the factored shear resistance Vr’
will be used. In this example, assume the problem is
to calculate the factored shear resistance Vr of a beam
which has been designed using plastic analysis. The

values of the five conditions in the condition stub
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that describe the problem are N Y Y N N. Scanning the
condition entry part of the table, rule 4 satisfies the
condition requirements, since conditions 4 and 5 of
rule 4 are both "immaterial”. Following rule 4 to the
action entry part of the table, it is noted that there
is a Y entry opposite action 4, which means action 4 in
the action stub will be performed. It is a numerical

calculation which gives a value of Vr = 0.55¢wdFy.



CHAPTER II1
DATA ORGANIZATION

This chapter discusses the nature, properties
and sources of values of data elements. In a general
processor program, the number of data values required
becomes very large even for a small problem. Therefore,
it is imperative to have a procedure which can handle
large amounts of data efficiently. 1In other words, it

largely becomes a data management problem (13, 19).

3.1 Nature Of Data Elements

There are in general, two types of data elements:
(a) Data which have numerical values in the conventional
sense. For example, the length of the steel
member, 1.
(b) Data which are logical in nature. They can only
have values of "YES" or "NO". For example, "Is the

section double symmetric?".

3.2 Sources and Presence of Data Elements

There are four sources from which data values

can be generated:
(a) Data which are supplied by external input. They

can either be logical or numerical.

11
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(b) Data which are generated by actions performed in a
decision table. Data generated in this manner can
either be logical or numerical.

(c) Data which are generated as a result of calculations
performed on other data elements. For example,

"b/t > 420//'?‘ ?". This type of data element is
always logical in nature.

(d) Data to be input from the terminal using Subroutine
READIN. This source is only applicable in inter-
active mode operation which is discussed in Sect.

7.2.

The sources of data discussed above are listed
in the hdirarchy sequence in whigh the program searches
for data. During processing, when a particular data
value is required, the program checks if it has been
input externally. If not, it then turns to sources (b),
(c) and (d) in that order.

It should be noted that not all the actions of
a decision table generate data elements. However, the
values of all the data elements generated may be stored
in a global array called DATA, together with the values
of each data element from the condition and action
stubs. The value of each data element may be retrieved
from the array DATA by using its number address (i.e.
subscript) in the array. This arrangement of global
storage enables data to be retrieved easily at every

stage during execution of the program.
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Due to the multiple sources from which data
elements can be generated, it becomes essential to know
at any time during processing whether a particular data
item has a value or not. This information is provided
by an array PRD (Presence of Data), whose subscripts
correspond to those of array DATA, and which contains
logical flags .TRUE. or .FALSE. . The elements in array
PRD are all initialized to .FALSE. at the beginning of
execution of thé program. Whenever the value of a data
element becomes available during execution, the corres-
ponding element in array PRD is set to .TRUE. . The
presence of a data element value can then be established
at any time during processing by checking with array

PRD.

3.3 Table Pointers and Mutually Exclusive Sets

In order to obtain a value of a particular
data element by the execution of an appropriate decision
table, according to the data source of Sect. 3.2(b), the
number of the table which must be executed is specified
as a property of that data element. This table number
is stored in an array TABD (Table for Data) with sub-
scripts corresponding to those in the array DATA for
each data element. A blank in TABD indicates that the
data element cannot be retrieved by executing any decision

table.
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Some data elements have the property that
their values aré mutually exclusive from one another,
forming a mutually exclusive set. Data in a mutually
exclusive set are always logical in nature. The impli-
cation of a mutually exciusive set is the user need only
supply the value of one item in the set. The other
jtems in the same set will automatically be set to "NO".
For example, in Decision Table 11.A (6) in Appendix B,
the 1ist of data required consists of the following: T-
Section, I-Section, ]-Section, Rectangular Hollow Section
and Box Section. These five data items form a mutually
exclusive set since only one can have a value of .TRUE.
at any given time. The number of a mutually exclusive
set to which a data element belongs is stored in an
array ISET. The property of mutually exclusive sets
discussed above reduces the number of externally input
data considerably.

The subscript (or address) of a data item in
the array DATA also serves to retrieve the values in
arrays PRD, TABD, and ISET which are applicable to this
data item. The interrelationship of these four global

arrays is as illustrated in Fig. 3.1.

3.4 Ingredients and Dependents of Data Elements

As indicated in Sect. 3.2(b,c), there are two

ways in which data elements can be generated by involving
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other data elements. When a value of a data element is
evaluated as a function of other data elements, the

latter are ca]ied “ingredients" of the former. Thus, a

data element X which may be evaluated as X = F(u], Uss
us ... u,), has data elements up, Uy, Uz ... U, S its
ingredients. For example, the logical data element
"b/t > 420//_F;—?“ has ingredients b, t, and Fy.

There are instances when the value of one data
element may be generated by more than one function, each
having a different set of ingredients. For example, the

data element Mr in Decision Table 13.6.A.2 (50) in

y
Appendix B, may be generated by three different actions
which have different ingredients. Since ingredience is
a property of the data element, it is only necessary to
associate ingredients with the conditions and actions of
decision tables where the ingredients are actually used.
The dependent 1ist of each data element is generated
internally. Thus, ingredients are associated with rows
of a decision table.

The concept of dependence follows directly
from that of ingredients. If X has Y as its ingredient,
then X is a dependent of Y. In the above example the
logical data element "b/t > 420/rf;—?" is a dependent of
b, t and Fy because if any of these change in value, the

logical data element may also change in value. The

internal procedure of generating dependents imposed by
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ingredients consists of a loop for the data element
which involves a search to see if the data element has
any ingredients. If yes, it is placed in the 1ists.of
dependents of all the ingredients, unless it is already
there. This procedure is illustrated by the flow chart
in Fig. 3.2.

Dependence of data elements can also be imposed
by the logic of decision tables. Actions performed in
the action stub due to a particular combination of
conditions are dependents of those conditions, as illu-
strated in Fig. 3.3, where data elements produced by
action B are dependents of conditions A and B. Dependents
generated by the logic of decision tables are entered
into the lists of dependents of the re{évant conditions
in the.condition stub by a loop in Subroutine SETUP, as
flow charted in Fig. 3.4. It should be noted that
dependency is a function of the ingredients and the
decision logic of the immediate decision table. Depen-
dency beyond this level need not be explicitly established
as a data property but is determined at execution time,
when necessary for clearing purposes, by the processing

program. This procedure is discussed in Sect. 7.4.



CHAPTER IV
PROCESSING OF DECISION TABLES

4.1 Concepts

The approach taken to process the decision
tables in Appendix B is to express each decision table
as part of the global data, and execute all the tables
by a single program. The procedure for processing a
complete set of interrelated tables consists of the
sequential processing of single tables in the order
required by the problem, and checking the availability
of data for each of these tables. If a data element is
not available, execution of that table is suspended
while the data element is being retrieved according to
the heirarchy of data sources discussed in Sect. 3.2.
This gives rise to the concept of conditional and direct
execution which is discussed in Sect. 4.2 and 4.3.

In this section, the method of processing a
decision table is introduced. The procedure is flow
charted in Fig. 4.1. The data values required are
assumed to be all available. The program starts by
checking to see if the data values of the conditions
match the condition entries of the first rule of the
table. Matching is skipped if the condition entry is
immaterial. Each rule is tested in turn until a match

is found between the data values of the conditions and

17



all condition entries for a rule. The relevant actions
in the action stub of the matched rule will then be
performed. If no rule is found to match the given
conditions, the program will take an error exit route
and gives a message to that effect.

In general, not all the data elements need be
externally input. If a data value is missing, be it a
condition or an action, it can be obtained by the

procedure described in Sect. 4.2.

4.2 Conditional Execution

There are three situations which will lead to

the suspension of execution of a table:

(a) The value of a condition is missing

(b) The ingredients of a condition are missing
(c) .The ingredients of an action are missing.

In a]]'of the above cases, if a table address
is given in the array TABD (Fig. 3.1) for the missing
data element, the execution of that table will commence
immediately while the current table is suspended. The
reason of suspension (a, b or c above), the current rule
number, the current condition or action number and the
current ingredient number of the suspended table are
stored for re-execution. Once the missing data has been

obtained, control is returned to the suspended table.

18
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If a table address is not given in the array
TABD for the missing data element, then the program
checks to see if it has ingredients. If the missing
data element has ingredients (and they are all present),
a "condition subroutine” or "action subroutine" is
called to evaluate the element. These subroutines are
discussed in Sect. 5.4. 1If the data element does not
have an entry in TABD and also has no ingredients,
execution is terminated if in batch mode. 1In inter-
active mode, the subroutine READIN is called as discussed

in Sect. 7.2.

4.3 Direct Execution

The command for direct execution is "Execute
Table X". This is an action specified in the action
stub and is referenced by a different code in the action
entries. Once execution of Table X is completed, control
is returned to the next action of the original table.
Unlike conditional execution, direct execution may only

occur as a result of an instruction in the action entry

of a rule.



CHAPTER V
IMPLEMENTATION OF DECISION TABLE PROCESSOR

The decision table processing program used
herein was'originally developed by Goel (12) in FORTRAN 1V
with batch-mode only input facility. The source program
listed in Appendix E is similar to the original program
but with numerous modifications implemented by the
writer. 1In order to increase the capability of the
processor, an interactive-mode of input and execution,
and a recursive execution scheme have been introduced
which are discussed in Chapter VII.

For specification checking, the program requires
two types of data input:

(a) Decision table information which is independent from
any other data characteristics. Therefore, decision
tables only need to be processed once and stored
permanently unless alterations are made to the
tables. The storage of this type of input is
discussed in Sect. 5.2, and the input procedure is
discussed in Appendix C.

(b) Problem orientated data values which are not part of
permanent data. For example, "The depth of séction
d" or "The loadings on the member", as discussed in

Sect. 3.2.

20
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As discussed in Chapter III, data elements are
stored in global arrays (Fig. 3.1). Therefore each data
element can be easily retrieved by its array subscript.
For example, DATA (95). However, it is often more
convenient and meaningful to identify a data element with
a name. This can be achieved by using the FORTRAN
EQUIVALENCE STATEMENT. For example, "EQUIVALENCE (DATA
(95), $CLAS1)". -In this case, data element 95 in array
DATA is a logical element $CLAS1= "IS SECTION A CLASS 1
SECTION?". Throughout this thesis, logical data elements

are identified by the prefex character "$".

5.1 Computer Coding of Decision Tables

The basic components of a decision table have
been discussed in Sect. 2.2. In this section, the coding
of each section of a decision table in a form suitable
for input to the computer is described.

(a) The condition stub contains logical data elements
whose values are stored in the global array DATA.
This area contains the addresses (i.e. subscripts)
of the conditions in the array DATA.

(b) The action stub contains both numerical and logical
data elements. Three types of actions may be
performed:

(i) Calculation to obtain the value of a data

element by an action subroutine. The action
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stub contains the address of the data element
in array DATA in this case.

(ii) Direct execution of a table. The action stub
contains the table number in this case.

(iii) Output of messages by an action subroutine.
The action stub contains a "blank" for this
type of action.

(c) The condition entry portion of the table has three
types of entries. They are "Y", "N" and "I". A
"zero" or a "blank" signifies an immaterial entry.
A "1" and "2" signifies a YES and NO entry respect-
ively.

(d) The coding in the action entry portion of the tables
signifies which type of action discussed in (b) is
to be performed. The following coding is used:

A "blank" signifies that no action is to be taken.

A "1" signifies that the action is to be performed
by an action subroutine (Sect. 5.4). The action may
be calculating a data element or printing out of
messages.

A "2" indicates direct execution of another table.

(e) The ingredient 1ist for a condition contains the
addresses in array DATA of the ingredients. The
maximum number of ingredients per condition which
the program can handle is eleven.

(f) The ingredient 1ist for actions is similar to that

for conditions.
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5.2 Storage Arrays for Decision Tables

Economy in primary storage and efficient access
to it are of particular importance in a program which
handles large volumes of data information (13, 19). In
order to conserve storage, the size of each decision
table is defined at the time of input. The size of a
table is defined by the number of rules, the number of
actions, and the number of conditions. .Each of these
parameters is stored in the single subscripted arrays L,
M, and N respectively. The contents of each decision
table are read initially into temporary arrays and then
compacted into the permanent one-dimensional arrays
LARRY1 to LARRY6, as shown schematically in Fig. 5.1.

There is a pointer array assigned to each per-
manent array for the purpose of locating data elements
efficiently. Fig. 5.2 shows a tabulation of the permanent
arrays and their corresponding pointer arrays. As a
typical example, the pointer array IPNTRC stores the base
address (ie. the reference subscript) of each condition
for the purpose of locating ingredients of conditions.

The gth th

ingredient of the I condition in array LARRYI]
can be obtained by:
I1 = IPNTRC(I) + J

IDATA = LARRY5 (I1)

IDATA is the data address in array DATA of the Jth

ingre-
dient. The number of ingredients which condition I has

is obtained from:
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IPNTRC(I+1) - IPNTRC(I)
Fig. 5.3 shows schematically the overall array

structure and their interrelationship.

5.3 Input Procedure for Decision Tables

For the purpose of input, the decision tables
need not be modified in form to accommodate the storage
scheme described in Sect. 5.2. The construction of the
temporary arrays and the one-dimensional permanent arrays
is entirely an internal operation.

The tables are read in one after another but
need not be in any particular sequence since each table
is identified by a table number. The first card for each
table is a table header card which contains the table
number (T), the number of rules (L), the number of actions
(M) and the number of conditions (N). The header card is
followed by a card for each row of the decision table,
first the condition rows, then the action rows. Each of
these cards contain the data address of the condition or
action stub, the condition or action entries code, the
data addrésses of the condition or action ingredients and
a flag "C" if more ingredients are to follow on the next
card. A maximum of eleven ingredients per condition or
action is permitted. Fig. 5.4 illustrates the coded
input form of Decision Table 13.5.A.1 (44) in Appendix B.
The input format is discussed in Appendix C: User's

Guide.



5.4 Condition and Action Subroutines

These are subroutines associated with the
condition or action stub of each decision table. The
function of the condition subroutine is to calculate
logical values of conditions whereas the action subroutine
is used for the calculation of numerical values of data
elements or for the output of messages. For example,
data sources (b) and (c) discusséd in Sect. 3.2 require
the use of such subroutines.

Each subroutine is accessed from the main
routine by a computed GO TO statement where the integer
table number T controls program flow to the proper call
statement as shown in the main routine in Appendix D.
The presence of the ingredients which are required by
each subroutine is checked before executing. The only
action which does not require any ingredients is the
output of messages. If any ingredients are missing,
conditional execution, as discussed in Sect. 4.2, is
activated to retrieve the missing ingredients. The
actual portion of the subroutine relevant to a particular
condition or action is referenced by a computed GO TO
statement within the subroutine where the condition or
action number controls program flow. A typical example
of condition and action subroutines is presented in
Fig. 5.5. This figure illustrates the subroutines for

Decision Table 13.5.A.1 (44) in Appendix B, which



calculates the moment of resistance er and the ratio R2.

Condition subroutines are designated by CC and action

subroutines by AA, followed by the table number T.
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CHAPTER VI
DECISION TABLING THE
CSA S16.1 STANDARD - STEEL STRUCTURES FOR BUILDINGS -
LIMIT STATES DESIGN

6.1 General Description of CSA S16 Standards

The CSA S16 Standard is the principal guide
for the design of steel buildings in Canada. The first
CSA S16 Standard appeared in 1924. The 1969 edition
(15) of the standard was revised in 1974. The new
Standard, CSA S16.1-1974 - Steel Structures for Buildings -
Limit States Design, provides rules, guidelines and
requirements for the design, fabrication and erection
of steel buildings where the design is based on limit
states (2). This Standard takes its place beside
S16-1969, which will continue to provide engineers with
a working stress design standard for some time.

The limitations in precisely wording the
texts of standards often leads to difficulties in
interpretation and possible inconsistencies in their
application.

The objective of this thesis is to decision
table the CSA S16.1 and incorporate the tables into a

general purpose processing program for checking a design
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against the Standard. The Standard was still in the
drafting stage when the tables were being compiled and

the decision tables are based on the October 1974 draft.

6.2 Scope Of The Tables Compiled In This Thesis

The decision tables presented in Appendix B
cover the sections in Chapters 1 to 13, Chapter 15 and
Chapter 19 of the CSA S16.1 Standard, which deal with
design decisions and which are not purely descriptive in
nature. Regrettably due to the amount of time available,
the other chapters of the Standard could not be compiled.

The tables and the Standard, do not provide
certain computational procedures such as computing member
loadings and forces, or methods of computing section pro-
perties. These procedures must be provided by the user
and input to the program as external input data. Decision
tables are capable of developing all the possible combina-
tions of conditions. However, certain combinations may
be invalid or impractical. Therefore, in the development
of the decision tables in this thesis, only those combina-

tions which are relevant were incorporated into them.

6.3 Organization Of The Decision Tables

In Appendix A, heirachy charts of the tables
compiled in this thesis are presented. These charts show
the order of execution of each table when a particular

checking task is performed.



Figs. A.1 to A.11 show the general outline of
the table organization. A description of the table
designation is given as an introduction to the Appendix.
Decision Table X.1(1) makes the decision whether checking
is to follow the elastic or plastic analysis procedure.
The former route is treated in Decision Table X.2(2) and
the latter route in Decision Table 8.5 (78).

The elastic analysis procedure treats structural
elements according to one of the following.

(a) Structural Steel Member

(b) Girder

(c) Bearing Stiffener

(d) Intermediate Transverse Stiffener
(e) Connection

(f) Built-up Member

(g) Composite Member

(h) Open-Web Steel Joist

Structural steel members are dealt with starting
from Decision Table X.3(3), and the chain of execution of
the subsequent decision tables are as shown in Figs. A.2
to A.9. Fig. A.2 deals with axial compression or axial
tension stfesses, shear stresses and bending stresses.
Figs. A.3 to A.4 deal with the classification of sections.
Figs. A.5 to A.7 deal with pure bending stresses. Finally,

Figs. A.8 and A.9 deal with combined stresses.
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Fig. A.10 displays the chains of execution for
girders, bearing stiffeners and intermediate transverse
stiffeners. Fig. A.11 displays the tables required for
checking of designs using plastic analysis.

In these heirachy charts, the full lines
represent direct execution and the broken lines represent
conditional execution. Sections of the Standard dealing
with connections, built-up members, composite members,

and open-web steel joists have not been decision tabled.
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CHAPTER VII
THE SPECIFICATION PROCESSING PROGRAM

This chapter discusses the various operational
modes of the processing program used in checking the con-
straints of the Standard, CSA-S16.1. The program will
also be able to check constraints imposed by other
standards (or codes), so long as they are presented in
decision table form. The original program as developed
by GOEL (12), 1imits execution to batch-mode only. It is
also only capable of executing a given decision table
once in a particular cycle. Therefore, the versatility
of the processor is severely handicapped. Modified batch
mode, interactive mode and recursive execution of a table
within the same cycle are introduced in this chapter.

The processing program, both in batch mode and
interactive mode, has been imp]emeﬁted on the IBM/360/67
at the University of Alberta computing centre which

operates under the Michigan Terminal System (MTS).

7.1 Processing Procedure - Batch Mode

This section discusses the batch mode operation.
The source program for this procedure is listed in
Appendix E. The program in batch mode consists of the

following subroutines, whose functions are described
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below. Their interrelationship and sequence of execution
is illustrated schematically in Fig. 7.1

(a) MAIN Routine

(b) SETUP Subroutine

(c) INITIAL Subroutine

(d) INPUT Subroutine

(e) SETS Subroutine

(f) STAK Subroutine

(g) OUTPUT Subroutine
The MAIN Routine does all the constraints
checking. The objective when checking design constraints
is to identify the applicable rule in each decision table
according to a given combination of conditions. This
involves matching the condition stub with the corres-
ponding condition entries. Before matching, all required
data elements are checked for their availability. In
batch mode, if a data element is not available from the
data source discussed in Sect. 3.2, the program will
take an error exit route aborting the run.

Subroutine SETUP reads the decision table

input, the properties of data and creates temporary and
compacted permanent arrays. The dependents of data

elements are also generated by this subroutine.

Subroutine INITIAL which is called by subroutine

SETUP, initialized all the arrays needed by the program.
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Subroutine INPUT is used for reading the
externally input data and for clearing of dependent data
for the second or subsequent cycles. This subroutine is

called by the MAIN ROUTINE.

Subrbutine SETS is used to evaluate the data in
mutually exclusive sets at the time of external input and
is called by subroutine INPUT.

Subroutine STAK performs the stacking of
decision tables for conditional execution and generates
messages to that éffect.

Subroutine OUTPUT outputs all the data elements
which have a value at the end of each cycle for the

purpose of checking and diagnosis.

7.2 Processing Procedure - Interactive Mode

This section discusses.the procedure in imple-
menting the interactive mode. 1In batch mode operation as
discussed in the last section, control of the program
takes the error exit route, terminating execution when-
ever a data element is missing and cannot be evaluated
internally. This results in a large number of abortive
runs which is both uneconomical and time (real time and
cpPU time) consuming. The interactive mode is implemented
with these inefficiences in mind. The main advantage of
this mode is that the user can input data items from the
on-line terminal, as an alternative to termination of

execution.
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Instead of taking the error exit route for the
reasons discussed above, the subroutine READIN is called

by the MAIN ROUTINE to input the missing data element

from the terminal. A message is printed on the terminal
indicating the nature of the element. The main steps of
the procedure are as follows and are also illustrated in
Fig. 7.2.
| (a) Read in missing data item (its subscript and
value). Input a negative interger value for
the subscript if the user wishes to terminate
execution. _
(b) Call subroutine SETS if the data item belongs
toﬁa mutually exclusive set. -
(c) Clear the data item's dependents if not in the
first cycle.

(d) Return to MAIN ROUTINE.

ITlustrative worked examples and their computer
output are presented in Chapter VIII. A detailed input
procedure is also provided in the USER'S GUIDE in Appendix
C. The source program listing of interactive mode

procedure is presented in Appendix D.

7.3 Recycling Procedure

In a design problem, the checking of a number
of design alternatives may be required before a final

design is chosen. For this reason, a recycling facility
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has been incorporated into the processor with the inter-
active mode procedure. After the completion of cycle one
execution, the program awaits the value of the variable
INDIC from the terminal. A value of 2 for INDIC indicates
there are no further cycles, whereas a value of 1 indicates
a further cycle is required. The external data required
for this next cycle can be input directly from the
terminal. The 1imit of the number of cycles per run is
999.

In the second and subsequent cycles, a large
number of data will be unchanged. Usually only a limited
number of data elements will require alteration from the
previous cycle. The clearing of dependents of the altered
data elements is done internally in subroutine INPUT by
setting their "flags" in the array PRD to .FALSE. . This

clearing procedure is discussed in Sect. 7.4.

7.4 Clearing Of Dependent Data

The characteristics of ingredients and dependents
discussed in Sect. 3.4 lead to the conclusion that when a
data element changes its value, its dependents, if any,
will change their values as well. Hence it becomes
necessary to clear the dependents of a data element once
it has an.a1tered value. Clearing of a data element is
done simply by setting its presence flag in array PRD to

.FALSE. . From the ingredience-dependence relationship



discussed, it can be deduced that it is possible for
dependents to have their own dependents, down to a number
of levels. During the dependent c1e$ring process, these
dependents of dependents will also have to be cleared. A
data element stacking procedure is provided by the
Subroutine STAK with the clearing process which is flow

charted in Figs. 7.3 and 7.4.

7.5 Recursive Use Of Tables In A Cycle

There are numerous situations where it would be
advantageous to execute a decision table more than once.
For example, to calculate the class of several compression
elements of a built-up member.

In the original program (12), such checking
either had to be performed in separate runs or in different
cycles.

Fig. 7.5 illustrates a scheme whereby decision
tables can be written in such a way that they can be used
recursively in one cycle with the existing pfocessing
program. The decision tables associated with section 13.8
of the Code, which checks the constraints for axial
compression and bending, have been rewritten as decision
tables 56R to 59R as shown in Appendix B, in order to
illustrate the application and potential of this scheme.
The scheme makes use of counters CHECKI and CHECKN to
keep track of the number of times the decision table has

been executed.
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The steps of checking a Class 1, I-Section for
axial compression and bending, as carried out by decision
tables 56R to 59R, and as illustrated in Fig. 7.5, are as
follows.

(a) Table 56R determines whether the problem is
axial compression and bending or axial tension
and bending. The value of counter CHECKI is
initialized to zero.

(b) Since the section is a class 1, I-section.

Rule number 1 applies in Table 57R, and the

number of equations to be checked is 3. Hence,

the value of CHECKN is set to 3, and Table 58R
is to be directly executed.

(c) After the actions in Table 58R are completed,
control returns to Table 57R and the next
action is to check whether CHECKI > CHECKN. If
not, CHECKI is again increased by one and the
checking cycle is repeated. If yes, control

returns to the MAIN ROUTINE.

In Decision Table 57R, note that the data
elements specified in the data statement DATA MCLEAR/
/, and their dependents must be cleared by subroutine
CLEAR before the table is recycled. Otherwise these data
elements will still be present from the previous cycle
and the program will not recognize that the data elements

must be recomputed.



From Decision Table 58 and Decision Table 58R,
the number of equations needed to be checked for axial
compression and bending is reduced from three to two by
the scheme discussed above. Thereby, reducing the number
of overall data elements. Consequently, the total number
of decision tables required should be reduced. This is
of advantage since in a standard (or code) of reasonable
size, the number of decision tables and data elements
will be very large. Reduction in their quantity will
Tead to shorter processing time and reduced storage

requirements.
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CHAPTER VIII
APPLICATION EXAMPLES

Three examples are solved in this chapter to
illustrate the use of the processor described in chapters
V and VII in checking sections under different combina-
tions of stress resultants. The data requirement, a
trace of the execution of the decision tables and the
relevant computer output (both from the on-line terminal
and the line printer) of each example are presented
together with supporting manual design calculations to

verify the computer results.

8.1 Example 1 - Axially Loaded Column

Consider the column shown in Fig. 8.1 to be
part of a frame-shear wall system. The 12 ft. column
consists of two 8x6x§ angles of G40.12 - 44W steel,
supporting a maximum dead load of 300 kips and a maximum
axial live load of 85 kips.

This example illustrates a typical program run
in interactive mode. The 6utput from the on-1ine terminal
is presented in Fig. 8.2. The output from the line
printer is presented in Figs. 8.3, 8.4, 8.5, 8.6. The
bulk of the data information in the output are printed By
the line-printer. 1In Fig. 8.2, statements in lower case

letters are those input by the user, whereas statements
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in upper case letters are those output by the computer.
The MTS (Michigan Terminal System) files, input and
output units associate with the first statement ($RUN
control command) are discussed in Appendix C: Users'
Guide.

Since data items 222+ and 223t are not avail-
able, and are not obtainable by executing any other
tables, messages are then output on the terminal indica-
ting the condition or action number of the table to which
each data item corresponds. Subroutine READIN is called
enabling the missing data items to be input directly from
the terminal. Terminal data input can be of the free-
format type which is of considerable advantage. The data
jtem numbers (222 and 223) are input first followed by
their values (0.0 in both cases).

Upon completion of checking, the design message
"Strength Criterion Satisfied" is output on the terminal
which indicates that the section is satisfactory for the
imposed loading. At this stage, the execution of the
program either terminates or re-executes another cycle
depending on whether the variable INDIC is given a value
of 1 or 2. In this examplie, a value of 2 is input from

the terminal since no further cycles are required.

1'Fmr' data description, see Appendix B.
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Fig. 8.3 1lists the externally input data items
for cycle 1. "KGLOB" is the data number and "DATAK" is
the value. These data items are read by Subroutine
INPUT. When reading a data item, the subroutine simul-
taneously checks for whether it belongs to a mutually
exclusive set. If so, the values of the other data items
in the same set are set to 0.0. Fig. 8.4 lists the
externally input data items together with their mutually
exclusive set companions, if any, for the purpose of echo
checking.

Fig. 8.5 shows a trace of all the decision
tables which have been executed in cycle 1. Whenever the
execution of a particular table is suspended, the reason
and point of suspension are shown on this trace. Once
the execution of each table is completed, the applicable
rule number is indicated.

Finally, a design message "Strength Critefion
Satisfied" is output indicating the section is satis-
factory when supporting an axial compressive load of 385
kips. This message is also output on the terminal as
shown in Fig. 8.2.

| Fig. é.6 lists the data items which have a
value at the end of cycle 1. The correctness of their
values is verified by the manual design calculations in

Tables 1 and 2.
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The significant data item in Fig. 8.6 is data
number 150 which represent the ratio R1 = Pf/Prc’ where
Pf is the factored axial compressive force and Prc is the
factored compressive resistance. The value of R1 = 0.8944
(< 1.0) indicates the section is satisfactory and not
overdesigned. Hence a second cycle to choose a better

section will not be necessary.

8.2 Example 2 - Laterally Unsupported Beam

A W12x50 wide - flange section, of G40.12-44W
steel, is to be checked for suitability as a beam of
length 24 feet. The section is laterally unsupported
except at the ends. This beam is required to support a
uniformally distributed dead load of 1.2 kip per foot,
and a live load of 0.6 kip per foot.

This example is executed in interactive mode
using the same procedure employed in Example 1. Figs. 8.7,
8.8, 8.9, 8.10, 8.11, 8.12, 8.13 present the computer
output associated with this example. The content and
significance of these figures are similar to those of
Example 1 which have been discussed in detail with that
example.

In Fig. 8.13, data number 151 which represents
the ration R2 = fo/er, where fo is the factored moment
about the major axis and er is the factored moment of

resistance about the major axis, has a value of 0.9724
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which indicates the section has sufficient moment capa-

city. The ratio Vf/Vr, where V. is the factored shear

£
force and Vr is the factored shear resistance, has a

value of 0.24 which indicates the section is satisfactory
in shear. The correctness of the data values in Fig. 8.13
is verified by the manual design calculations in Tables 3

to 5.

8.3 Example 3 - Axial Compression and Bending

A W1Gx49 wide-flange section, of G40.12-44W
steel, is to be checked for suitability as a column in a
building with a 9.5 foot storey height. The sway effects
due to wind and other lateral loads are to be resisted by
a bracing system. The dead and 1ive load moments, and
the axial compressive load on the member are shown in
Fig. 8.14.

Figs. 8.15, 8.16, 8.17, 8.18, 8.19, 8.20, 8.21
present the computer output for cycle 1 checking. Upon
the completion of this cycle, the section is found to be
unsatisfactory both in strength and stability require-
ments as indicated by the message in Fig. 8.20. From the
data values output at the end of cycle 1, as shown in
Fig. 8.21, the values of the following three equations

are found to be:



oM Mey
(1) 7= *+x = 1.0017 (> 1.0)

rxl ryl
P 0.85 M 0.6 M

(11) g+ —p—T% s —L = 0.9888 (< 1.0)
rc2 rxi ryl
P M M

(iii) LI “x_fx + Yy fy
Prc] er2(]"Pf/ce>£7 Mryl(]'pf/cey)

1.0916 (> 1.0)

These values are verified by the manual design
calculations in Tables 6 to 9.

Since the section W10x49 is found to be
unsatisfactory in cycle 1, a second cycle to test a
heavier section (W10x66) is desired. This can be accom-
plished without termination of the program run. A value
of 1 for the variable INDIC is input from the termina]
(Fig. 8.15), indicating cycle 2 is required.

The externally input data items for this cycle
are then input next via the terminal using the free-
format type of input (Fig. 8.15). The amount of cycle 2

data is considerably less than that for cycle 1 since it

only consists of data items whose values have been changed

or new data items which the user wishes to add. For

example, data number 59 (flange width) changed from 5.0
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inch to 5.06 inch since the section has changed to a
W10x66. Cycle 2 data items are reproduced on Fig. 8.22
for echo checking.

Once the program receives the data for this
cycle, the checking procedure which follows is identical
to that for cycle 1. The design message and data values
shown in Figs. 8.26 and 8.27 at the end of this cycle
indicate the section is satisfactory for the imposed
loading. From Fig. 8.27, the values of equations (i),
(ii) and (iii) are found to be 0.6999, 0.6984, and 0.8749
respectively. The correctness of these values is veri-
fied by the design calculations in Tables 6 to 12. The
value of 0.87 for equation (iii) indicates the section is

satisfactory but not overdesigned.
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&% CLASS OF SECrioN = 1L

CALCUtATE Ma

o7 = 2oocoo . 20000 x 518 = 29.5/
LA /A  Z74x1Zx12.19

oy = 25ccco0 - Z2Savoox 2.2° = /4.59

wrg)? (24xr2)°
Wy =10 : (ctause 13.8.3 @)
M = ?& Ggirnt o ———6,48 29.57* + 14.59* (ctause 13.6.1)
-0

= 2/33.2 e - kp

My = Z.Fy = 725x4¢ = 3190 cn- kip

s M. > Y3 Mp

'M,, = risdpMp ((-028Mp ) (cmu:s 73.6.1(a))
My

= 11S%09x 3190 (- 2:28X3190  _ 5.5 2 in-kip
2133.2

S RZ = My /My = /866.24 //9/9.2 = 0.97 <(1.0)

oA STRENGTH CRITERION SATISFtED

TABLE 4 DESIGN CALCULATION FOR EXAMPLE 2
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DESIGN CALCULATION ForR EXAMALE 2
LATERALLY UNSUPPORTED BEAM

SHEET 3 oF 3

CHECK SHEAR

V. /2x2¢

b = —-z-—— = /44 Keps
Vo = "i" 2¢ 7.2 Kips
V‘ z O , V,. = 0

Vi = 0-9[ /.25 x 144 + to(1s5x72 )]
w 2592 kips ‘

h/u = 294 < /67 ;‘-’ - $8./8 (CLause /3.4./)
j y
(K=53¢ For ‘}ngt“ffgncd ucét)
s Fs = 0.66F

V. = PAF; = 0.9 x4.05 x 0.6¢ x44

= fo5.885 [eps

v - 92

£ . 259 = 0.24 [<l-o )

Vy 10585

K SHEAR CRITERION SATISFIED
Ww/2xso

secTIioN SATISFACTOR b4

TABLE 5 DESIGN CALCULATION FOR EXAMPLE 2
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DES/IGN CALCULATION FoR EXAMPLE 3
AXIAL COMPRESSION AND BENDING SHEeET L OF 7
LoAoimnG
AR =90 kps Mep=0 Myp =0
A= 2] kips My = /067 wn-kip My = 297 ik-kip
Fa=0 Myqg = O Mye = 0
Pr =0 Mer =0 Myr = 0

LOAD FACTORS

=09 , o, =125, =l5 , g.ls orzr2z5 w=/0

f;’::a.9[/.25-x9o/-/-o(/-s‘x2/)J =129.6 Eips
Mex = 09515 x 106] = [¥40.#5 in-kips

M;y = 09x/sx 890 = 40095 ik - Eops

CYCLE NUMBER [
CHECK WIOX49 SECTI(ON G4o-/12Z — MW STEEL

SECTIoN FPROPSRTIES

d= lo.o tn Zy = bo.3 in? Af =558 on'
b= 5.0 cn Se = S4.6 in’ =T,/z2 = 4b.5 en®
Le
t = 0558 cn Ag = 14.4 ont A = Ap+ e w(d-2¢)
;_ w = 0-3¢ in T = 4.3 ¢n = 6o8 in'
# h =888 in vy = 254 in %oe= [LfA, = 2.77 in

SJ s /8.6 on?

Fy = ¢a Kss E = Z9000 Kse
’ Zym 28.2 n?

CHECKE SECTION CLASS

Rley =129.6 [14.4xas = 0.20 >0.IS

b/t = s0/0.558 = 896 (>SF < &¢ <. FLANGE CLAsS =2
( 7’ ”5) . SECnON

hfw = 8.88/p.3¢ = 26-12 (< %0[1-14 @é,}) . WEg cLAss =L “* Ziass =2

TABLE 6 DESIGN CALCULATION FOR EXAMPLE 3
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DESIGN CALCULATION 7ok EXAMPLE =

AXIAL COMPRESS/oN AND BENDING SHEET 2 oF 7T

CALCWAT/oN OF RESISTANT FoRCES

SwAy ForcES In BoTH DIRECTIONS RESISTED BY BRACING SYSTEMS
S Ke=ky = lo (ctause 9.3)

Lx = L’ = /14 chn

Uker = Max ( kxix L:vLy)
% R

= MAx (/-Ox/l¢ roxi¢ )
435 ' z2.s¢

. = kLR
Al = uke /7’_5 eause 13.3.))

= ga88 |44 ____
7ix 29000 = 0-557

Bes = $AgF, (1035 - 0.201 M - 0.22¢ L") (ctase 13.3.1)

= 4488

f

L)

= 0.9Xx (4.4 x 44 [I.o 35 - 0-201 X0.557~0-224 xa,s-s-ff)
= 486.78 keps

Prez = ®AgFy = 09x14.4 v44 = S70.2¢ kips (cumss /3.8. z(d'))

%(fdued) = [(8 M, (- 6/6_.,}

= 48 x44x 60.3 (1- £22-6_ )
18.4 x4¢

= 2490.39 Ch- kc.'P

Mexr = ¢ M, reduced)
= 0.9 x 2490.39
= 224(.3S cn- kip
Myt = Il Cn - kop (ctause s3.¢.1)

TABLE 7 DESIGN CALCULATION FOR EXAMPLE 3
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DESIGN CALCULATION FOE EXAMPLE 3
Ax1AL COMPRESSION AND BENDING

SWEET 3 oF 7

Mow 3 [

o> = Zoooo 20000 x $ S8
= = 97.89

Ld /h 1”4 x 10
6w Zoeoee o Zmecexam’

(«/n) et
Wye=l/0
Wy = 085
My = %f [97. 89 +1416* = 9(70.3 on- kip

M“ kd 2/3 M' ¢ reduced)

 Mrrz = 1S 6 Mpreaucess (- 228 :PC’“‘““JJ
“

= (1S x 0.9 x 2490.39 ( 1- 9:28 x_2490.39 )
9670-3

on- kip > ¢ MP (reduced)

= 239/.69

+ My - 4’Mr(n4uo¢.¢) = 09 X 2¢90.39
= 224(.35 cn- kip

co A
Cex = %‘:—/——)% = $99¢. 07
/¥
Cey = 28eoocly 2044.67
2
(ksty [vy)

(Ceause 73.6.1)

( ceauss 13.8.3.00 C)

) (ommsnc)

TABLE 8 DESIGN CALCULATION FOR EXAMPLE 3
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DES 16N CALCULATION FOR EXAMPLE 3

£ oF 7
AXIAL COMPRESSION AND BENDING SHEET <

fo+g¢, _ /#4045 | 400.95

(CLAuse /3.8.2¢» )
Mree  Mpys 224135 1106.7

= 0.6427 + 0.359 = loot7 (7lo)

JTRENGTH CrorTERION ANoT SATISFIED

=129 , 0.85 ¢ 440.¢5 , 0.6 x 400.95 (ctause /3.8.2(1))
570-2¢ 224735 1.7

—

T 02273 + 05463 1 0.2/153 = 0.9888 ( <(o)

STRENGTH CRITER(on SATISEIED

Frey Mrez (/- f/c“) Mrys (r- &/Cey)
= /294 + (-0 x 144.0.45 " 085 x 4o00-95
48¢6.78 2241.35(1-129.4/ s995.67) 1116.7(1-129.6/ 20%4.6 7)

= 0-27 + o. 6593 + 01622
= (0916 (7(o0)

STABILITY CRITER/ION ANoT SATISFIED

Wlox49 SecT7on ¢S Aor SATISEACTs ey

TABLE 9 DESIGN CALCULATION FOR EXAMPLE 3
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DESIGN CALCULATION FoR EXAMPLE 3
AX/AL ComMPRESsSION AND BENDING

SHEET s~ OoF ]

CYycleE NUMBER 2
CHECK WI0X66 G40.12-44wW STEEL SECTION

SEcrionn PRoPERTIES

d= 1038 cn k= 8.88 «n Yx= 444 in

b= So06 in Se=73.6 cn® Yy= 268 in
£t = 0748 ¢n Ag=19.4 in' Ag = 7.57 in'
w > O-¥57 in Z, = 82.8 oud Y, = 2.8 cin

CHECK SECTIoN CLASS

P,/Cg =129.6/35-;g = 0./518 (> o.ls‘)
b/t = So0b/0.7¢8 = ¢.2¢ ( <SHE - 8.1¢) Rancs cass = 1

o = 888 (0451 = 1943 (<%°é-l.¢ ’?/c,)) wee ceass =1
: ctass ofF JSecrion = 1

CALCULAT IoN OF EESISTANT (PRCES

UKLR = MAx (/—"-,;f-‘ , ‘Il,;é!}
= max( 2568, ¢4.19)
= 4419

M = w9l =o54¢8
Wiy 29000

Fer = ¢Ash (/-oSf—o-zolAI 0224 A1%)
2.9 x19.¢4x 44 (/-03{—0- 201 x0.S48 —0.224 x p.g-:;g‘)
= §58.93 Kkips

Prr.z = ¢A_,€ = 0.9 x 194 x 44
= 768.24 ks

TABLE 10 DESIGN CALCULATION FOR EXAMPLE 3
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DESIGN CALCULATION FoR ExAMPLE F
AX/AL COMPRESSION AND EBENDING HET 6 oF 7

{ g bridt o i Tl 4 o] R £

Mot retucest) = 118 x M, (- #/cy)
=18 x 3643.2 (/- 0.15¢8)
= 3046-27 (n-kep

Mrcs = @ Mp(reamest) = 0.9x3646.2] = 3281-6¢  ui-kep

o = 200"/(L4/ﬂf) = Joooo x 157 = /27 95
7é¢ x [0.38

E
2
0; = Z50ceo/ (i) = 252020X 28 _ 82

1et
" 3 . .
e "i e . L 121.95%+ 150827 = [455¢.3 A-kep
0

M. >¢/ 3 Mf Credacest)

oo erz s /‘I‘-¢ M’("d““} (/.. 0.28 Mf( r.utuawv)
M

lrsx 09 x 3646.27 [/_ 0.28 x 3646.27]
/14556-3

= 3509.19 ikp > & Myesyorsy)

s an F ¢,‘4’(r¢daad.) = 328/-64 con- kep

Cex = 286 000 ):/9-4- 84163
25.68
Cd -< 286 coo x (9.4 = 28413

a44.19* i

TABLE 11 DESIGN CALCULATION FOR EXAMPLE 3
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DESIGN CALCULATION FoR EXAMME =

€7 7 oF
AXIAL COMPRESSION AND BENDING SHE 7 7

M, M, 440.45 .
fx, 7 _ ! + /g‘;iz = 0.4398 +0.26
Mpetg  Mrys 328/64 #8999 (<r0)

STRENGTH CRITERION SATISFIED

+o.3rM,c,, . O06Mpy 1296 0.85x/#%045  olxFc0.95

Z
Beyy — Moxy Mrgs 7é8.24 3ze!. 64 /536.48

= O-té87 +0.373/ + 0O./56¢

—

= 0-6984 (</0)

STRENETH CRITERION SAT/ISFED

e‘ + Cor Mﬁr # &’3 %]
Pt Mrxz ((-B/Ces) Mrys (1-F2/ Cey)
_ /1296 lo x /440 .45 0.85" x 400-95

T 65882 328164(1-129.6/24/63) (s3648(1-129.6/284(3)

= 01967 ¥+ 04458 +0.2324
= 0- 8749 ( (o)

STARICI17TY CRITELON SATISFIED

SEcTion Wlox 66 SATISFACTORY

TABLE 12  DESIGN CALCULATION FOR EXAMPLE 3
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CHAPTER IX
SUMMARY AND CONCLUSIONS

Currently in engineering, the development of
computer programs in analysis is much more advanced than
that in design and decision processing. The computer
will be an even more valuable tool to engineers if it can
be used for implementing decisions to a greater extent.

A large part of the design process in structural

engineering is devoted to satisfying specific requirements

of the codes or specifications of different authorities.
This procedure largely involves checking of logical.
conditions, arising from numerical calculations.

The method of tabular decision logic used in
this thesis is found to be a suitable technique for
formulating, displaying, and documenting the decision
making procedures required by codes and specifications.
Since this technique presents decision making procedures
in a logical fashion, it is also useful for implementing
these procedures on the computer.

Most computer-aided structural design programs
in use at the present time, such as the CISC - Column
Selection Program (3), and the CISC - Floor System Sel-
ection Program (4), have the code requirements built

into the analysis and member selection subroutines.
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Since code requirements are often subjected to revisions,
revising and updating these programs becomes a tedious
task.

The decision table technique used herein to
compile sections of the new CSA S16.1 - Steel Structures
for Buildings - Limit States Design Standard renders the
code requirement checking operation into an individual
module entirely independent from the analysis and member

selection procedure. In this way, any further code
revisions can easily be handled by changing the relevant
decision tables and their associated condition and action
subroutines (Sect. 5.4). This procedure is schematically
illustrated in Fig. 9.1. |

In Chapter VIII, a number of example problems
are checked against CSA S16.1 using the decision tables
compiled in this thesis. The validity of the tables is
checked by manual calculations. The design decisions
incorporated into the decision tables are completely
objective and according to the requirements of the
Standard.

Conditional execution has been used extensively
in the decision table arrangement. The main reason for
this approach is that in conditional execution, not every
data item required by a particular decision table need be
available before the execution can commence. This is in
contrast to the direct execution approach which requires

the presence of all the data items appearing in the table
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regardless of whether they are actually used. 1In addition,
often due to the presence of immaterial conditibns in the
condition entries of a table, certain conditions may not

| have to be tested at all in order to locate the governing
rule. The preComputatio; of such data elements is,
therefore, wasteful. Hence, this approach is inefficient
and results in a ]afge number of redundant data items.

An interactive mode procedure has been developed
herein which enables the user to execute program runs and
input data items from an on-line terminal remote from the
physical location of the computer. This mode also facili-
tates the input of second or subsequent cycles of data
immediately after the result of the previous cycle is
known.

A pilot scheme for the recursive execution of
tables has been introduced. This leads to the possfbi]ity
that a considerable saving in the total number of data
elements and decision tables may be achieved.

There are a number of areas in which improve-
ments or further developments of the work described in
this thesis can be made. Some of these are:

(a) To complete the documentation of CSA S16.1, in
decision table format, so that it can be incor-
porated into analysis and design programs.

(b) To associate the code requirement checking

processor with a module which sizes and selects



(c)

(d)

(e)

61

members according to design criteria so that
the design process can be more fully automated.
The reéursive execution of tables within a
cycle increases the complexity of the ingredience-
dependence relatipnship of data elements. A
more efficient dynamic concept of ingredience
and dependence may be desirable.

The input and output may be improved to be more
user orientated. If the output and input of
data elements can be referenced by name as well
as subscript, it will undoubtly be helpful to
the user when interpreting output results. It
would also be practical if the user could
select whichever data element he desires to be
output on the terminal for checking and reviewing.
In a completely integrated scheme, the checking
program should have a provision which auto-
matically returns control back to the member
selection module if a section does not satisfy
the code requirements or is overdesigned, as
illustrated in Fig. 9.1. Furthermore, improve-
ments can be made in the interactive mode to
provide a flexible system which allows the
designer to 'break in' to a cycle at any point

he desires.



FIGURES
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CONDITION CONDITION INGREDIENT LIST
STUB ENTRIES OF EACH CONDITION
ACTION ACTION INGREDIENT LIST
STUB ENTRIES OF EACH ACTION
FIG. 2.1 BASIC COMPONENTS OF A DECISION TABLE

e —_—

CONDITION 1
CONDITION 2

ACTION 1 Y

ACTION 2 Y Y

ACTION 3 Y
FIG. 2.2 A COMPLETE DECISION TABLE
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CONDITION 1 Y N Y
CONDITION 2 ' N I Y
ACTION 1 Y

ACTION 2 Y
ACTION 3 Y

FIG. 2.3 A REDUCED SIZE DECISION TABLE

Definition of External input Table number from which
data item flag value of data can be
obtained

FIG. 2.4 DATA REQUIREMENTS OF A DECISION TABLE
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-

CONDITION
OR ACTION

STUB DATA
ELEMENT

DOES THE
DATA ELEMENT

HAVE ANY
INGREDIENTS

TAKE THE
FIRST INGR.

IS DATA ELEMEN
ALREADY IN THE
DEPD. OF THE
INGREDIENT

THE LAST
INGR. OM

TAKE THE NO
NEXT INGR. &
FIG. 3.2

DO NOT
ENTER LOOP

PLACE DATA
ELEMENT IN
DEPT. LIST
OF THE INGR.

THE LIST

EXIT LOOP

GENERATING DEPENDENTS FROM INGREDIENTS

OF A CONDITION OR AN ACTION
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CONDITION A~ —fl — ——— — - Y————N ¥
CONDITION Be——f———— -~ 1————? N
CONDITION C I xP N
|
ACTION A Y |
ACTION B -- - —— o -
ACTION C - Y

FIG 3.3 ILLUSTRATION OF DEPENDENCE CONCEPT BY THE LOGIC
OF DECISION TABLES
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FIRST RULE
OF TABLE T

A 4

FIRST ACTION

DOES THIS ACTION
GENERATE DATA

FIRST CONDITION
ENTRY

ALREADY IN LIST OF
DEPENDENTS OF CONDITION

CONDITION ENTRY
DIMATERIAL

DATA
ELEMENT GENERATED

PLACE DATA
GENERATED
AS DEPENDENT
OF CONDITION

. g

) 4

LAST CONDITION

ENTRY

NEXT CONDITION
ENTRY

YES

No
LAST ACTION

LAST RULE OF

A 4

NEXT ACTION

No

THE TABLE

FLOW CHART FOR GENERATING DEPENDENTS
BY THE LOGIC OF DECISION TABLES




FIRST RULE

r~

4

FIRST CONDITION

1e

CONDITION ENTRY

IMMATERLAL
NEXT RULE
4
MATCH CONDITION EMTRY
WITH DATA VALUE OF
CORRESPONDING CONDITION
IN CONDITIO! STUB
O

LAST CONDITION No

OF RULE

NEXT CONDITION

APPLICABLE
RULE IDENTIFIED

——

FIRST ACTION
IN RULE

IS THIS ACTION
TO BE PERFORMED

PERFORM
THE ACTION

g

b &

\ NO
T ACTION

YES

NEXT ACTION

FIG. 4.1 PROCESSING OF A DECISION TABLE
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CONTENT TEMPORARY PERMANENT POINTER
ARRAY ARRAY ARRAY
Condition Stubs INDEX LARRY1 IBASE(T,1)
Action Stubs INDEX LARRY2 IBASE(T,2)
Condition Entries ENTRY LARRY3 IBASE(T,3)
Action Entries ENTRY LARRY4 IBASE(T,4)
Condition INGR LARRY5 IPNTRC
Ingredients
Action Ingredients| INGR LARRY6 IPNTRA
Mutually Exclusive TMPSET MEXSET MARCA
Sets
Dependents IDEPND ICLEAR IARROW
FIG. 5.2 PERMANENT, TEMPORARY ARRAYS

AND THEIR POINTER ARRAYS
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DATA AdoRmcs
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DATA ADpoass DATA Ao pass
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INGIEDI18NT
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FIG

72



73

o81%

(vt)

Lh

L°V°'G €L 379Vl NOISIOJ3Q 40 W04 LNdNI 430A0d +t°&

9L
9L

SL

SL
SL
SL
9L

heEl

h9
08
08
19
LA

(44"
t9

L6}
L6l

£9

ol

‘914

Lbbbbitil
b

(9
Lebiit
teLzee
ezl
LZZZiititl
creeeeeeee
ceieeeee
ceeieeeeee
rLepeeeeee
zeeizeiee
ceeeieie
ceeeeeneel
oL ah

t6i

et
nel
aLe
L J X4
Zoi
(3118
0oL
66
1%
i
i
ot



P TR T L T T L e e T T Lol | i o

-

SUBROUTINE CCUd (I) ;
IAPLICIT LOGICAL®1 (P), INTEGER*2 (I-N)
CONRON/MICA/DATA (700) , PRD (700)
PQUIVALENCE (DATA (63),SH), (DATA(68),S¥), (DATA(76),PY),
* (DATA (272) ,$HW13), (DATA (273) ,$HW14) , (DATA (75) ,FCR) ,
® (DATA (274) , SHY 15) k
GO TO (9999,9999,9999,9999,9999,9999,9999,9999,90,100) ,I
90 Ir(SH/SVW,GT.12000.0/FY) GO TO 102
IP(SH/SW.LE.690.0/SQRT (FCR)) GO TO .102
$EY15=1,0 :
G0 TO 104
102 $HW15=0.0
108 PRD(274)=,TRUE.
RETURN
100 IF(SH/SW.LE.690.0/SQRT(PCR)) GO TO 106
$8¥13=0,0
GO TO 108
106 $H®W13=1,0
108 PRD (272)=,TRUE,
RETURN
9999 WRITE (6,110)
110 PORMAT (1X,'NO SUBROUTINE NECESSARY POR THIS CORDITION!)
RETURN
END
SUBROUTINE AA44 (K)
IMPLICIT LOGICAL*1 (P), INTEGER*2 (I~W)
COMNON/NICA/DATA (700) , PRD (700)
COYMON/MINCE/ICYCLE
BQUIVALENCE (DATA (134) ,PMRX), (DATA (197) ,FHAI) , (DATA (80),S),
® (DATA (75) ,PCR) , (DATA(47) ,AW), (DATA (48) ,AF), (DATA(63),SH),
® (DATA (66) ,SW), (DATA(151) ,R2), (DATA (132) ,FMPX), (DATA (76) ,FY)
GO TO (10,20,30,40),K
10 PHRX=AMIN1(PHAI*S*FCR, PHAI*S*PY)
PRD (134) =.TRUE.
BETORN
20 PNRXY=ANIN1(PHATI*S*PY,PHAI*S*PCR) * (1.0-0.0005%AW/AF* (SH/SWH=690.0/
#SQRT (FCR) ))
PRD (134) =. TRUE.
RETURN
30 WRITE(6,100)
WRITE (7, 100)
100 PORNAT (1X,'*#%*+ PNRY=DATA (134), TO BE DETERMINED BY CLAUSE 12,°Y,
#* CSA 5136, sexast)
VRITE(6, 102)
- WRITE(7,102)
102 PORMAT (1H1,2X,'#s*ss*CALL OUTPUT,THEN TERMINATE PROGRAM',
#¢ BPCAUSE OF THE ABOVE NESSAGE FPRON AAUL®s»ssnt)
CALL OUTPUT (ICYCLE)
STOP
80 R2=PNPX/PMRX
PRD(151) =, TRUE,
RETORY
END
SUBROUTINE CCU5 (I)
IAPLICIT LOGICAL*1 (P), INTEGER*2 (I-W)
CONNON/HICA/DATA (700) , PRD (700)
BQUIVALENCE (DATA(S59),SB), (DATA(58),ST), (DATA (191) ,SKB),
® (DATA (76) ,PY), (DATA (258) ,$BT18)
G0 TO (10),I
10 TP (SB/ST.LE.201.0*SQRT(SKB/FY)) GO TO 100
$BT1820.0
G0 10 102
100 $8T18=1,0
102 PRD (258) =.TRUE.
RETURN .
Z¥D

FIG. 5.5 CONDITION AND ACTION SUBROUTINES FOR
DECISION TABLE 13.5.A.1 (44)
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ENTER
SUBRWUTINE
READIN

A

PRINT OUT MISSING
DATA ITEM'S SUBSURIPT .
ARD ITS NATURE

A

READ IN
MISSINC
DATA ITEM
KG, VALUE

4

CORRECT
SUBSCRIPT

CALL SUBROUTINE
SETS TO SET THE
VALUES OF THE OTHER
ELEMENTS OF THE SET

DOES DATA ITEM
BELONGS TO A
MUTUALLY

EXCLUSIVE SET

@ NO CLEAR DEPENDENTS

YES

RETURN TO
MAIN ROUTILE

FIG. 7.2 MISSING DATA INPUT PROCEDURE IN
INTERACTIVE MODE
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FIGURE 7.3

&

LEVEL=0

IES THIS PATA™N. NO

HAS DEPENDENTS

YES

CLEAR THE
DEPENDENT

DOES THIS

DEPENDENT
HAVE

DEPENDENTS

LEVEL=LEVEL+1

v

(a) DATA ELEMENT

(b) WHICH DEPENDENT
OF THIS ELEMENT
WAS BEING
PROCESSED

STORE -

v

TAKE DATA AS
THE CURRENT
DEPENDENT

©

PROCEDURE FOR

CLEARING DEPENDENT DATA ELEMENTS

f
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> NEXT

DEPENDENT

IS THIS THE
LAST DEPENDENT

RECEIVE FROM
STACK

(a) LAST ELEMENT
WHOSE PROCESSING
WAS SUSPENDED

(b) WHICH DEPENDENT
OF THIS DATA
WAS BEING
PROCESSED

LEVEL=LEVEL-1 |

FIG.

7.

4

PROCEDURE FOR CLEARING DEPENDENT
DATA ELEMENTS
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RETURN
TO MAIN
ROUTINE

ERROR
EXIT

FIG.

7.

TABLE 56R
CHECKI=0

TABLE 57R
SET CHECKN

CHECKI>CHECKN

5

INTERMEDIATE
ACTIONS IF ANY

. CALL SUBROUTINE CLEAR
* TO CLEAR ELEMENTS
IN DATA STATEMENT

MYCLEAR

INCREASE
CHECKE

4

8y onNE&

RECURSIVE OPERATION OF A DECISION TABLE
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FIG. 8.1 LOADING CONDITION FOR EXAMPLE 1



Srun obcombine Seaxcom 9edecidatal B=csaslf 2smapnsave 6ssavel L=evgsources 7eesinke
020:18.42

CONDITION NUMBER SOF TABLE LIS NOT AVAILABLE, THIS CORRESPONDS TO DATA MUMBER 222
SUBROUTINE READIN IS CALLED TO INPUT THIS DATA ITEM

seess AWAITING INPUT FOR DATA ITEM WITH SUBSCRIPT= 222

THIS DATA ITEM IS A CONDITION.

222,0.0,

CONDITION NUMBER 6OF TABLE  41S NOT AVAILABLE, THIS CORRESPONDS TO DATA NUMBER 223

. SUBROUTINE READIN 1S CALLED TO INPUT THIS DATA ITEM .
seeas AWAITING INPUT FOR DATA ITEM WITH SUBSCRIPT= 223
THIS DATA ITEM IS A CONDITION,
223,0.0,

STRENGTH CRITERION SATISFIED

PLEASE INPUT A VALUE OF 1 OR 2 FOR INDIC
1 INDICATES THERE ARE FURTHER CYCLES
2 INDICATES NO FURTHER CYCLES
2, '
EXECUTION OF PROGRAM IS COMPLETED,
COLLECT YOUR OUTPUT FROM THE COMPUTING CENTER,COME BACK SOON
:20:20.2! 5.156 RC=0

FIG. 8.2 TERMINAL OUTPUT FOR EXAMPLE 1

81



THE POLLOWING NOMERICAL DATA HAS BEEN SUPPLIED FOR CYCLE WUNBER 1

KGLOB DATAK
1 1.0000
10 1.0000
23 1.0000
25 0.0
46 16.7000
58 0.6300
59 8.0000
76 44.0000
78 29000.0000
119 1.0000
121 0.0
122 1.0000
123 1.0000
124 1.0000
12% 1.0000
166 1.0000
179 1.0000
186 144.0000
188 2.4200
197 0.9000
208 2.5400
216 144,.0000
600 0.9000
401 1.2500
402 1.5000
403 1.5000
404 1.2500
405 1.0000
406 300.0000
407 85.0000
408 0.0
409 0.0
220 1.0000
221 1.0000

FIG. 8.3

COMPUTER OUTPUT FOR EXAMPLE 1
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DATA PRINTED AGAIN POR CHECKING. ONLY THAT DATA WHICH HAS A VALUE IS REPRODUCED BERE

KGLOB DATAK
1 1.0000
2 0.0
10 1.0000
17" 0.0
12 0.0
13 0.0
14 0.0
15 0.0
16 0.0
17 0.0
23 1.0000
24 0.0
25 0.0
46 16.7000
58 0.6300
59 8.0000
-76 44,0000
78 29000.0000
119 1.0000
121 0.0
122 1.0000
123 1.0000
124 1.0000
125 1.0000
126 0.0
165 0.0
166 1.0000
167 0.0
168 0.0
169 0.0
170 0.0
1 0.0
172 0.0
173 0.0
174 0.0
175 0.0
179 1.0000
186 144.0000
188 2.4200
197 0.9000
208 2.5400
216 44,0000
220 1.0000
221 1.0000
400 . 0.9000

FIG. 8.4

COMPUTER OUTPUT FOR EXAMPLE 1

PRD

L L L L L L L L L

401
402
403
404
805
406
407
408
409

1.2500
1.5000
1.5000
1.2500
1.0000
300.0000
85.0000
0.0
0.0

LLLELEE L]
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CYCLE NUNBER 1 s00 START EXECUTION NITH TABLE 1 sse
SCANNING OF TABLE 1 IS CONPLETE. RULE NO. 1 APPLIES

SUSPENDED EXBCUTIOM OF TABLE 1 AT ACTION 1 OP RULE 1
STARTED EXECUTION OF TABLE 2 FOR DIRECT EXECUTION

SCANNING OF TABLE 2 IS COMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXBCUTION OF TABLE 2 AT ACTION 1 OF RULE 1
STABTED EXECUTION OF TABLE 3 POR DIRECT EXECUTION

SCANNING OF TABLE 3 1S COMPLETE. RULE §O. 7 APPLIRES

SOSPENDED EXECUTION OP TABLE 3 AT ACTION 5 OF RULE 7
STARTED EXECUTION OF TABLE 27 POR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 27 AT COMNDITION 1 OF RULE 1
REASON: NISSING INGREDIENT CORBESPOWDING TO DATA MUMBER 150
STARTED EXBCUTION OF TABLE 28

SCANNING OF TABLE 28 IS COMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 28 AT ACTION 1 OP- RULE 1
STARTED EXECUTION OF TABLE 30 FOR DIRECT EYECUTION

SUSPENDED EXECUTION OF TABLE 30 AT CONDITION 1 OF RULE 1
STARTED EXECUTION OF TABLE S TO OBTAIN VALUE OP DATA NUNBER 95

SCANNING OF TABLE 5 IS COMPLETE. RULE NO. 1 APPLIES

SUSPEKDED EXECUTIOM OP TABLE S AT ACTION 1 OF RULE
STARTED EXECUTION OF TABLE 21 POR DIRECT EXECUTION

SCANNING OF TABLE 21 IS CONMPLETE. RULE NO. 11 APPLIES
RESTART EXECUTION OF TABLE S AT ACTION 3 Or RULE 1
RESTART EXECUTION OF TABLE 30 AT COMDITION 1 Oor RULE 1
SCANNING OF TABLE 30 IS CONPLETE. RULE ¥O. 3 APPLIES
SUSPENDED EXECUTION OP TABLE 30 AT ACTION 1 OF RULE 3
BEASON: NISSING INGREDIENT CORRESPORDING TO DATA NUMBER 185
STARTED EXECUTION OF TABLE L]
SCABNING OF TABLE 4 IS COMPLETE. RULE ¥O. & APPLIES

RESTART EXECUTION OF TABLE 30 AT ACTION 1 or RULE 3

SUSPENDED EXECUTEION OF TABLE 30 AT ACTION 2 _OF RULE 3
STAPTED EXECUTION OF TABLE 31 POR DIRECT EXECUTION

SCANNING OF TABLE 31 IS COBPLETE. RULE NO. 1 APPLIES
SUSPENDED EXECUTION OF TABLE 31 AT ACTION S OP RULE 1 <

REASON: MISSING INGREDIEHT CORRESPONDING TO DATA NUNBER 120
STARTED EXECUTION OF TABLE 93

SCANNING OF TABLE 93 IS CONPLETE. RULE ¥O. 7 APPLIES

RESTART EXECUTION OF TABLE 31 AT ACTION 5 OF RULE 1

RESTART EXECUTION OP TABLE 30 AT ACTION 2 OF RULE 3

RESTART EXECUTION OF TABLE 28 AT ACTION 1 OF RULE 1

RESTART EXECUTION OF TABLE 27 AT CORDITIOR 1 OF RULE 1

SCANNING OF TABLE 27 IS CONPLETE. RULE ¥NO. 1 APPLIES

STRZYOTH CRITEAION SATISFIED
RESTART EXECUTION OF TABLE 3 AT ACTION 5 OF RULE 7
RESTART EXECUTION OF TABLE 2 AT ACTION 1 OF RULR 1
RESTART BXECUTION OF TABLE 1 AT ACTION 1 OF RULE 1

FIG. 8.5 COMPUTER OUTPUT FOR EXAMPLE 1



DATA VALUES AT THE BED OF CYCLE ¥O. 1
OFLY THAT DATA WHICH HAS A VALUE IS REPRODUCED HERE

KGLOB DATAK PRD
1 1.0000 T 173 0.0 T
2 0.0 T 174 0.0 T
10 1.0000 T 175 0.0 T
1 0.0 T 179 1.0000 T
12 0.0 T 185 1.0000 T
13 0.0 T 186 146.0000 T
14 0.0 T 188 2.4200 T
15 0.0 T 197 0.9000 T
16 0.0 T 208 2.5400 T
17 0.0 T 214 1.0000 T
23 1.0000 T 215 59.5041 T
24 0.0 T 216 44,0000 T
25 0.0 T 217 59.5041 T
46 16.7000 T 219 56.6929 T
58 0.6300 T 220 1.0000 T
‘59 8.0000 T 22 1.0000 T
16 44.0000 T 222 0.0 T
78 29000.0000 T 223 0.0 T
95 0.0 T 230 0.7382 T
96 0.0 T 23 1.0000 T
97 1.0000 T 232 0.0 T
98 0.0 T 233 0.0 T
119 1.0000 T 234 0.0 T
120 452.2498 T 254 0.0 T
121 0.0 T 255 0.0 T
122 1.0000 T 256 1.0000 T
123 1.0000 T 257 0.0 T
124 1.0000 T 800 0.9000 T
125 1.0000 T 401 1.2500 T
126 0.0 T 402 1.5000 T
15 505.6328 T 403 1.5000 T
150. 0.8944 T 404 12500 T
151 0.0 T 805 1.0000 T
152 0.0 T 806 300.0000 T
153 0.0 T 407 85.0000 T
154 1.0000 T 408 0.0 T
165 0.0 T 409 0.0 T
166 1.0000 T
167 0.0 T
168 0.0 T
169 0.0 T
170 0.0 T
171 0.0 T
172 0.0 T

EIECUTION OF PROGRAN IS COBPLETED

FIG. 8.6 COMPUTER OUTPUT FOR EXAMPLE 1



$run obcombine 5=1ub 9=decldatal 8=csasl6 2smapnsave Gwsave2 k=esources 7=esinks
#20:22.14

ERROR MESSAGE; DATA NUMBER 63
IS NOT AVAILABLE.THIS 1S AN INGREDIENT OF A CONDITION
veses AWAITING INPUT FOR DATA ITEM WITH SUBSCRIPT= 63

THIS DATA ITEM IS A MISSING INGREDIENT OF A CONDITION
63,10,91,

STRENGTH CRITERION SATISFIED
eeeeaSHEAR CRITERION SATISFIEDwwewne

PLEASE INPUT A VALUE OF 1 OR 2 FOR INDIC
1 INDICATES THERE ARE FURTHER CYCLES
2 INDICATES NO FURTHER CYCLES

2
EiECUTION OF PROGRAM IS COMPLETED.

COLLECT YOUR OUTPUT FROM THE COMPUTING CENTER,COME BACK SOON
:20:23.35 5,243 RC=0

FIG. 8.7 TERMINAL OUTPUT FOR EXAMPLE 2
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THE POLLONING NUMERICAL DATA HAS REEN SUPPLIED POR CYCLE NUNBER 1

KGLOB DATAK
1 1.0000
10 1.0000
22 1.0000
26 1.0000
29 1.0000
40 1.0000
07 4.0500
48 5.1800
58 0.6410
59 4.0400
64 0.3710
65 12.1900
76 44,0000
78 29000.0000
79 72.5000
80 64.8000
119 1.0000
121 1.0000
122 0.0
123 1.0000
124 0.0
127 0.0
128 1.0000
129 0.0
130 1.0000
138 3190.0000
169 1.0000
176 0.0
177 1.0000
180 0.0
187 288.0000
189 2.2000
197 0.9000
225 1.0000
320 1.0000
3u2 1.0000
334 0.0
400 0.9000
401 1.2500
402 1.5000
: 403 1.5000
E 404 1.2500
: 405 1.0000
; 410 1036.8001
] 411 518.3999
5 412 0.0
: 413 0.0
1 418 14.4000
; 419 7.2000
; 420 0.0
i 421 0.0
125 0.0

FIG. 8.8 COMPUTER OUTPUT FOR EXAMPLE 2



DATA PRINTED AGAIN POR CHECKING. OFLY THAT DATA WHICH HAS A VALUE IS REPRODUCED HERE

KGLOB DATAK
1 1.0000
2 0.0
10 1.0000
" 0.0
12 0.0
13 0.0
"% 0.0
15 0.0
16 0.0
17 0.0
21 0.0
22 1.0000
26 1.0000
27 0.0
28 0.0
29 1.0000
30 0.0
40 1.0000
(3} 0.0
47 4.0500
48 5.1800
58 0.6410
59 4.,0000
(13 0.3710
65 12.1900
76 44.0000
78 29000.0000
79 72.5000
80 64.8000
19 1.0000
121 1.0000
122 0.0
123 1.0000
124 0.0
125 0.0
126 0.0
127 0.0
128 1.0000
129 0.0
130 1.0000
138 3190.0000
165 0.0 -
166 0.0
167 0.0
168 0.0

FIG. 8.9

COMPUTER OUTPUT FOR EXAMPLE 2

PRD

C L L L L E L L L L L L L L L L L L L L L L L L L R R N I

169
170
1M
172
173
174
175
176
177
180
187
189
197
228
225
226
320
321
322
334
342
343
344
400
401
802
6803
404
405
410
en
412
413
418
419
420
421
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0.9000
1.2500
1.5000
1.5000
1.2500
1.0000
1036.8001
518.3999
0.0
0.0
14.4000
7.2000
0.0
0.0

e L L L L L L L E L L L L L L L L
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CYCLE NUMBER 1 b START EXECUTION WITH TABLE 1 LAl
SCANNING OF TABLE 1 IS COMPLETE. RULE ¥O. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 1 AT ACTION 1 OP RULE 1
STARTED EXECUTION OF TABLE 2 FOR DIRECT EXECUTIOR

SCANNING OF TABLE 2 IS CONPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 2 AT ACTIOF 1 OF RULE 1
STARTED EXECUTION OF TABLE 3 POR DIRECT EXECUTIOR

SCANNIRG OF TABLE 3 IS COMPLETE. ROLE NO. S APPLIES

SUSPENDED EXECUTION OF TABRLE 3 AT ACTION 5 OP RULE S
STARTED EXECUTION OF TABLE 27 POR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 27 AT CONDITION t OF ROULE 1
BEASON: HISSING INGREDIENT CORRESPONDING TO DATA NUNBER 151t
STARTED EXECUTION OF TABLE 42

SCANNING OF TABLE 42 IS COMPLETE. RULE NO. 2 APPLIES

SUSPENDED EXECUTION OF TABLE 42 AT ACTION 3 OF RULE 2
STARTED EXECUTION OF TABLE 46 FOR DIRECT EXECUTION

SCANNING OF TABLE &6 IS CONPLETE. RULE NO. 1 APPLIES

SUSPENDED PXECUTION OF TABLE 46 AT ACTION 2 OF RULE 1
STARTED EXECUTION OF TABLE - 47 POR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 47 AT CONDITION 3 OF ROLE 1
STARTED EXECUTION OF TABLE 5 TO OBTAIN VALUE OF DATA WUMBER 95

SUSPENDED EXECUTION OF TABLE S AT CONDITION 7 OF RULE 7
STABRTED EXECUTION OF TABLE 6 TO OBTAIN VALUE OF DATA NUNBER 99

SCANNING OF TABLE 6 IS COMPLETE. RULE NO. 2 APPLIES

SUSPENDED EXECUTIOR OF TABLE 6 AT ACTION Y OF RULE 2
STARTED EXECUTION OF TABLE 14 POR DIRECT EXBCUTION

SCANNING OP TABLE 14 IS CONPLETE. RULE ¥O. 2 APPLIES

SUSPENDED EXECUTIOR OP TABLE 14 AT ACTION 2 OP ROULE 2
STARTED EXECUTION OF TABLE 16 FOR DIRECT EXECUTIOE

SCANMING OF TABLE 16 IS CONPLETE. ROULE §O0. 1 APPLIES
BESTART BXIECUTION OF TABLE 14 AT ACTIOF 2 OF RULE 2

RESTAPT EXECUTION OF TABLE 6 AT ACTION 1 or RULE 2
RESTART EXECOTION OF TABLE S AT CONDITION 7 OF ROLE 7

SUSPENDED EXECUTION OF TABLE 5 AT CONDITION 11 OF RULE 7
STARTED EXECUTION OF TABLE 20 TO OBTAIN VALOE OF DATA NUNBER 110

SCANNING OF TABLE 20 IS CONPLETE. RULE NO. 2 APPLIES

SUSPEKDED EXECUTIOR OF TABLE 20 AT ACTION 1 OF RULE 2
STARTED EXECUTION OF TABLE 21 POR DIRECT EXECUTION

SCANNING OF TABLE 21 IS COMPLETE. RULE ¥O. S APPLIES

FIG. 8.10 COMPUTER OUTPUT FOR EXAMPLE 2
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RESTART EXECUTION OF TABLE 20 AT ACTION 1 oF ROLE 2
KESTART EXECUTION OF TABLE 5 AT CONDITION 11 or RULE 7
SCANNING OF TABLE 5 IS CONPLETE. RULE NO. 7 APPLIES

SUSPENDED BXECUTION OF TABLE S AT ACTION 7 OP RULE 7
STARTED EXBCUTIOK OF TABLE 7 FOR DIRECT EXECUTION

SCANNING OF TABLE 7 IS CONPLETE. RULE RO. & APPLIES
RESTART EXECUTION OF TABLE 5 AT ACTION 7 OF RULE 7
RESTART EXECUTION OP TABLE 47 AT CONDITION 3 OF RULE 1
SCANNING OP TABLE 47 IS COMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE &7 AT ACTION 1 OF ROULE 1
STARTED EXBECUTION OP TABLE 48 FOR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE U8 AT CONDITION 1 OF RULE 1
REASON: BISSING INGREDIENT CORRESPONDING TO DATA NUMBER 137
STARTED EXECUTION OF TABLE 51

SCANNING OP TABLE S1 IS CONPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OP TABLE S1 AT ACTION 2 OF ROULE 1
REASON: MISSING INGREDIENT CORRESPONDING TO DATA HUNBER 194
STARTED EXECUTION OF TABLE 52

SCANNING OF TABLE 52 IS COMPLETE. RULE ¥O. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 52 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 53 POR DIRECT EXECUTIOR

SCANNING OF TABLE 53 IS CONPLETE. RULE MO. 2 APPLIES

RESTART EXECUTION OF TABLE 52 AT ACTION 1 OF RULE 1
RESTART EXECUTION OF TABLE 51 AT ACTION 2 OF RULE 1
SUSPENDED EXECUTION OF TABLE 51 AT ACTION 2 OF ROLE 1
REASON: BISSING INGREDIENT CORRESPORDING TO DATA NUMBER 195
STARTED EXECUTION OF TABLE 55
SCANNING OF TABLE 55 IS CONPLETE. RULE NO. 1 APPLIES
RESTART EXECUTION OF TABLE 51 AT ACTIOB 2 OF RULE 1
RESTART EXECUTION OF TABLE 48 AT CONDITION 1 OF RULE 1
SCANNING OF TABLE 48 IS CONPLETE. RULE BO. 1 APPLIES
SUSPENDED EXECUTION OF TABLE 48 AT ACTION 3 OF RULE 1
BEASON: MISSING INGREDIENT CORRESPOMDING TO DATA NUMBER 132
STARTED EXECUTION OF TABLE 93
SCANNING OF TABLE 93 IS COMPLETE. RULE ¥O. 5 APPLIES
RESTART EXECUTION OF TABLE 48 AT ACTION 3 OF RULE 1
RESTART EXECUTION OF TABLE 47 AT ACTION 1 OF RULE 1
RESTART EXECUTION OF TABLE 46 AT ACTION 2 OF RULE 1
RESTART BXECUTION OF TABLE 42 AT ACTION 3 OF RULE 2
RESTART EXECUTION OP TABLE 27 AT CONDITION 1 OF RULE 1

SCABNING OF TABLE 27 IS COBPLETE. RULE NO. 1 APPLIES

FIG. 8.11 COMPUTER OUTPUT FOR EXAMPLE
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STRINGTR CRITERION SATISFIED
RESTART EXECUTION QF TABLF 3 AT ACTION S OP RULE S

SUSPENDED EXECUTION OF TABLE 3 AT ACTION 7 OF RULE 5
STARTED EXECUTIOR OP TABLE 74 POR DIRECT EXECUTION

SUSPENDED EXBCUTION OP TABLE 74 AT CONDITION 1 OF RULE 1
BEASON: MISSING INGREDIENT CORRESPONDING TO DATA WUHMBER 326
STARTED EXECUTION OF TABLE 75

SCANNING OF TABLE 75 IS CONPLETE. RULE BO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 75 AT ACTION 1 OF RULE 1
BEASON: MISSING INGREDIENT CORRESPONDING TO DATA NUNBER 327
STARTED EXECUTION OF TABLE 76

SUSPENDED EXECUTION OF TABLE 76 AT CONDITION 1 OF RULE 1
BEASON: MISSING INGREDIENT CORRESPONDIRG TO DATA WUNBER 328
STARTED EXECOTION OF TABLE 77

SCANNIRG OF TABLE 77 IS CONPLETE. RULE RO. 1 APPLIBS
RESTART EXECUTION OF TABLE 76 AT CONDITION 1 OF ROULE 1
SCANNING OFP TABLE 76 IS COMPLETE. RULE NO. 1 APPLIES
RESTART EXECUTION OF TABLE 75 AT ACTION 1 OF ROLE 1
RESTART EXECUTION OF TABLE 74 AT CONDITIOR 1 or RULZ 1

SCANNING OF TABLE 74 IS COMPLETE. RULE NO. 1 APPLIES
$$900SHEAR CRITERION SATISFIED®*®es

RESTART EXECUTION OF TABLE 3 AT ACTION 7 OF RULE S
RESTART EXECUTION OF TABLE 2 AT ACTION 1 Oor BULE 1

RESTART EXECUTION OF TABLE 1 AT ACTION 1 OF RULE 1

FIG. 8.12 COMPUTER OUTPUT FOR EXAMPLE 2



DATA VALGES AT THE END OF CYCLE NO. 1
ONLY THAT DATA WHICH HAS A YALUE IS REPRODUCED HERE

KGLOB DATAK PRD
1 1.0000 T 165 0.0 T
2 0.0 L3 166 0.0 T
10 1.0000 T 167 0.0 T
1 0.0 T 168 0.0 T
12 0.0 T 169 1.0000 T
13 0.0 T 170 0.0 T
1% 0.0 T 171 0.0 T
15 0.0 T 172 0.0 T
16 0.0 T 173 0.0 T
17 0.0 T 174 0.0 T
21 0.0 T 175 0.0 T
22 1.0000 T 176 0.0 T
26 1.0000 T 177 1.0000 T
27 0.0 T 180 0.0 T
28 0.0 T 187 288.0000 T
29 1.0000 T 189 2.2000 T
30 0.0 T 94 1.0000 T
40 1.0000 T 195 29.5096 T
4 0.0 T 196 14.5881 T
a7 4.0500 T 197 0.9000 T
48 5.1800 T 224 0.0 T
58 0.6410 T 225 1.0000 T
59 4.0400 T 226 0.0 T
63 10.9100 T 254 1.0000 T
64 0.3710 T 255 0.0 T
65 12.1900 T 256 0.0 T
76 44.0000 T 257 0.0 T
78 29000.0000 T 262 1.0000 T
; 79 72.5000 T 263 0.0 T
J 80 64.8000 T 264 0.0 T
: 95 1.0000 T 265 0.0 b 4
96 0.0 T
275 0.0 T
97 0.0 hd 284 1.0000 T
98 0.0 b 285 0.0 T
99 1.0000 T 286 o.o T
100 0.0 T 281 0.0 r
101 0.0 T 320 1.0000 T
102 0.0 T 321 0.0 T
110 1.0000 T 322 0.0 T
m 0.0 T 3zs 25.9200 T
112 0.0 T 326 105.8508 T
13 0.0 1 327 29.0400 T
19 1.0000 T 328 5.3400 T
2 1.0000 T 329 1.0000 T
122 0.0 7 330 0.0 T
i 123 1.0000 T 334 0.0 T
124 0.0 T 342 1.0000 T
125 0.0 T 343 0.0 T
126 0.0 T 344 0.0 T
127 0.0 T 800 0.9000 T
120 1.0000 T 401 1.2500 T
129 0.0 T 402 1.5000 T
2 130 1.0000 T 403 1.5000 T
; 132 1866.2398 T 204 1.2500 T
134 1919.1516 T 405 1.0000 A
137 2133.1218 T 410 1036.8001 T
138 3190.0000 T a1 $18.3999 T
139 1.0000 T 412 0.0 T
150 0.0 T 813 0.0 T
151 0.9724 T 418 14.4000 T
152 0.0 T 419 7.2000 T
154 1.0000 T 820 0.0 T
155 1.0000 T 821 0.0 T

EXECUTION OF PROGRAN 1S COBPLETED

' FIG. 8.13 COMPUTER OUTPUT FOR EXAMPLE 2
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FIG. 8.14 LOADING CONDITION FOR EXAMPLE 3



'gll'un obcombine S=comben 9sdecidatal 8=csaslG 2=mapnsave G=save 4=*source+ Tmeginke
149335

wesee BOTH STRENGTH AHND STABILITY CRITERIA NOT SATISFIED eeees

PLEASE 1HPUT A VALUE OF 1 OR 2 FOR INDIC
1 INDICATES THERE ARE FURTHER CYCLES
2 INDICATES KO FURTHER CYCLES
1,

65,10,38

AWAITING HEXT DATA I1TEM

L4
AWAITING NEXT DATA I1TEM
$9,5.06,

AWAITING HEXT DATA ITEM
58,0.748

’
AWAITING HEXT DATA I1TEM
64,0.457,

AWAITING NEXT DATA 1TEM
63,8.88,

AVAITING NEXT DATA I1TEM
79,82.8,

AVAITING NEXT DATA ITEM
80,73.6,

AMAITING HEXT DATA ITEM
46,19.4,

AWAITING NEXT DATA 1TEM
48,7.57,

AVAITING HEXT DATA I1TEM
188,2.58,

AWAITING NEXT DATA I1TEM
208,4,44,

AWAITING HEXT DATA I1TEM
189,2.8,

AVAITING NEXT DATA ITEM
138,3646.27,

AVAITING NEXT DATA 1TEM
1990,853.5,

AWAITING NEXT DATA ITEM
440,25.5,

AVAITING HEXT DATA 1TEM
441,38.8,

AWAITING NEXT DATA ITEM
0,

esese STRENGTH AND STABILITY CRITERIA SATISFIED,eneew

PLEASE INPUT A VALUE OF 1 OR 2 FOR INDIC
1 INDICATES THERE ARE FURTHER CYCLES
2 INDICATES NO FURTHER CYCLES

2
EiECUTION OF PROGRAM 1S COMPLETED.

COLLECT YOUR OUTPUT FROM THE COMPUTING CENTER.COME BACK SOON
#21:54:04 1.048 RC=0
[

FIG. 8.15 TERMINAL OUTPUT FOR EXAMPLE 3



THE POLLOWING NUMERICAL DATA HAS BEEN SUPPLIED FOR CYCLE NRUMBER 1

KGLOB DATAK
1 1.0000 404 1.2500
10 1.0000 405 1.0000
23 1.0000 406 90. 0000
25 0.0 407 21.0000
26 1.0000 408 0.0
28 1.0000 409 0.0
40 1.0000 410 0.0
46 14. 4000 411 1067.0000
48 5.5800 412 0.0
58 0.5580 413 0.0
59 5.0000 414 0.0
63 8.8800 415 297.0000
64 0.3400 416 0.0
76 44.0000 417 0.0
78 29000. 0000 186 114.0000
79 60.3000 216 114.0000
80 54.6000 180 0.0
19 1.0000 130 1.0000
2 0.0 178 1.0000
122 0.0 222 0.0
123 0.0 223 0.0
124 1.0000 176 0.0
125 1.0000 65 10.0000
127 1.0000 323 0.0
128 1.0000 324 1. 0000
129 1.0000 440 18.6000
138 2490.3899 441 28.2000
169 1.0000
m 1.0000
187 114.0000
188 2.5400
189 2.7700
190 633.6001
197 0.9000
208 4.3500
220 1.0000
221 1.0000
226 1.0000
290 1.0000
320 1.0000
342 1.0000
400 0.9000
801 1.2500
402 15000
403 1.5000
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DATA PRINTED AGAIN FOR CHECKING. ONLY THAT DATA WHICH HAS A VALUE IS REPRODUCED HEPE

KGLOB DATAK PRD
1 1.0000 T 197 0.9000 T
2 0.0 T 208 8.3500 T
10 1.0000 T 216 114.0000 T
1M 0.0 T 220 1.0000 T
12 0.0 T 221 1.0000 T
13 0.0 T 222 0.0 T
14 0.0 T 223 0.0 T
15 0.0 T 224 0.0 T
16 0.0 - 225 0.0 T
17 0.0 T 226 1.0000 T
23 1.0000 T 290 1.0000 T
24 0.0 T 291 0.0 T
25 0.0 b 4 320 1.0000 T
26 1.0000 T 321 0.0 T
27 0.0 T 322 0.0 T
28 1.0000 T 323 0.0 T
29 0.0 T 324 1.0000 T
30 0.0 T 342 1.0000 T
40 1.0000 T 343 0.0 T
41 0.0 T 340 0.0 T
u6 14.4000 T 400 0.9000 T
48 5.5800 T 401 1.2500 T
58 0.5580 T 402 1.5000 T
59 5.0000 T 403 1.5000 T
63 8.8800 T 404 1.2500 T
64 0.3400 T 405 1.0000 T
65 10.0000 T 406 90.0000 T
76 45.0000 T 407 21.0000 T
78 29000.0000 T 408 0.0 T
79 60.3000 T 409 0.0 T
80 54,6000 T 410 0.0 T
119 1.0000 T 811 1067. 0000 T
121 0.0 T 412 0.0 T
122 0.0 T 413 0.0 T
123 0.0 T 414 0.0 T
124 1.0000 T 415 297.0000 T
125 1.0000 T 416 0.0 T
126 0.0 T 417 0.0 T
127 1.0000 T 440 18.6000 T
128 1.0000 T ag1 28.2000 T
129 1.0000 T
130 1.0000 T
138 2490.3899 T
165 0.0 T
166 0.0 T
167 0.0 T
168 0.0 T
169 1.0000 T
170 0.0 T
17 0.0 T
172 0.0 k)
173 0.0 T
174 0.0 T
175 0.0 T
176 0.0 T
177 1.0000 T
178 1.0000 T
180 0.0 T
186 114.0000 T
187 114.0000 T
188 2.5400 T
189 2.7700 T
190 633.6001 T
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CYCLE NUMBER 1 L L START EXECUTION WITH TABLE 1 s
SCANNING OF TABLE 1 IS COMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 1 AT ACTION 1 OP RULE 1
STARTED EXECUTION OF TABLE 2 POR DIRECT EXECUTION

SCAHNING OF TABLE 2 IS COMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 2 AT ACTIO¥ 1 OF RULE 1
STARTED EXECUTION OF TABLE 3 POR DIRECT EXECUTION

SCAKNING OF TABLE 3 IS COMPLETE. RULE ¥O. 13 APPLIES

SUSPERDED EXECUTION OP TABLE 3 AT ACTION 6 OF RULE 13
STARTED EXECUTION OF TABLE 56 POR DIRECT EXECUTION

SCAENING OF TABLE 56 IS CONPLETE. RULE ¥O. 1 APPLIES

SUSPENDED EXECUTION OP TABLE 56 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 57 FOR DIRECT BEXECHTION

SUSPENDED EXECUTION OF TABLE S7 AT CONDITIOR 3 OF RULE 9
STARTED EXECUTION OF TABLE 5 TO OBTAIN VALUE OF DATA NUMBER 95

SUSPENDED EXECUTION OP TABLE 5 AT CONDITION 7 OF RULE 7
STABTED EXECUTION OF TABLE 6 TO OBTAIN VALUE OF DATA NUNBEER 99

SCANNING OF TABLE 6 IS COMPLETE. RULE NO. 2 APPLIES

SUSPENDED EXECUTION OP TABLE 6 AT ACTION 1 OP RULE 2
STARTED EXECUTION OF TABLE 14 FOR DIRECT EXECUTION

SCANNING OF TABLE 14 IS CONPLETE. RULE ¥WO. 3 APPLIBS

SUSPERDED EXECUTION OF TABLE 14 AT ACTION 3 OP BULE 3
STARTED EXECUTION OF TABLE 17 FOR DIRECT EXBCUTIONW

SUSPERDED EXECUTION OF TABLE 17 AT CONDITION 1 OF RULE 1
REASON: NISSING INGREDIENT CORRESPONDING TO DATA NUNBER 120
STARTED EXECUTION OP TABLE 93

SCANNING OF TABLE 93 IS CONPLETE. RULE NO. 13 APPLIES
RESTART EXECUTION OF TABLE 17 AT CONDITION 1 OP RULE 1
SCANNIRG OF TABLE 17 IS COSPLETE. RULE NO. 1 APPLIES

SOUSPENDED EXECUTION OP TABLEZ 17 AT ACTION 1 OF ROLE 1
STARTED EXECUTION OF TABLE 18 POR DIRECT BXECUTION

SCAFWIEG OP TABLE 18 IS CONPLETE. RULE NO. 1 APPLIES
RESTART EXECUTION OPF TABLE 17 AT ACTION 1 OF RULE 1
RESTART EXECUTION OF TABLE 14 AT ACTION 3 OP RULE 3
RESTART EXECUTION OF TABLE 6 AT ACTION 1 OF RULE 2
RESTART EXECUTION OF TABLE 5 AT CONDITION 7 OF RULE 7

SUSPENDED EXECUTION OF TABLE S AT CONDITION 11 OF RULE 7
STARTED EXECUTION OF TABLE 20 TO OBTAIN VALUE OF DATA NUNBER 110

SCANNING OF TABLE 20 IS COMPLBTE. RULE NO. 2 APPLIES

SUSPERDED EXECUTIOR OP TABLE 20 AT ACTION 1 OPF RULE 2
STARTED EXECUTION OP TABLE 21 FPOR DIRECT BXECUTION

SCANHING OP TABLE 21 IS CONPLETE. RULE NO. 6 APPLIBS
RESTART EXECUTION OF TABLE 20 AT ACTION 1 OF RULE 2
BESTART EXECUTION OF TABLE 5 AT CORDITION 11 OP RULE 7
SCANNING OF TABLE S IS COSPLETE. RULE NO. 8 APPLIES
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SUSPRNDED EXRCUTION OP TABLE S AT ACTION 8 OF RULE @
STARTED BRXBCUTION OF TABLE 8 FOR DIRECT EXBCUTION

SCANNING OF TABLE 8 IS COMPLETE. RULE NO. S APPLIES
RESTART EXECOTION OF TABLE L AT ACTION 8 OF RULE 8
RESTART EXECUTION OF TABLE 57 AT CONDITION 3 OF RULE 1
SCANKRING OF TABLE S7 IS CONPLETE. RULE NO. 2 APPLIES

SUSPENDED EXECUTION OF TABLE S7 AT ACTION 1 OF RULE 2
STARTED EPXECUTION OF TABLE 56 POR DIRECT EXECUTION

SUSPENDED EXECUTION OP TABLE 58 AT CONDITION 1 OF RULE 1
REASON: MISSING INGREDIENT CORRESPONDING TO DATA NUMBER 295
STARTED EXECUTION OF TABLE 60

SCANNING OF TABLE 60 IS CONPLETE. RULE NO. 2 APPLIES
RESTART EXECUTION OF TABLE S6 AT CONDITION 1 oF RULE 1

SOSPENDED EXECUTION OF TABLE 58 AT CONDITION 2 OF RULE &
RBASON: MISSING INGREDIENT CORRESPONDING TO DATA NUNBER 298

STARTED EXECUTION OF TABLE 67
SCANNING OF TABLE 67 IS CONPLETE. RULE NO. 1 APPLIBS
RESTART BXECUTION OP TABLE S8 AT CONDITION 2 OF RULE &
SUSPENDED EXECUTION OP TABLE 58 AT CONDITIOR 3 OF RULE 5
BEASON: MISSING INGREDIENT CORRESPONDING TO DATA NUMBER 297
STARTED EXBCUTION OF TABLE 65
SUSPENDED EXECUTION OF TABLEZ 65 AT CONDITION 1 OP ROLE 1
REASOM: HISSING INGREDIENT CORRESPONDING TO DATA WUNBER 313
STARTED EXECUTION OF TABLE 66
SCANNING OP TABLE 66 IS COMPLETE. RULE WO. 1 APPLIES
SUSPENDED EXRCUTION OF TABLE €6 AT ACTION 1% OF ROULE 1
REASON: MISSING INGREDIENT CORREZSPONDIKNG TO DATA NUMBER 215
STARTED EXECUTION OF TABLE 4
SCANNING OF TABLE 4 IS CONPLETE. RULE NO. & APPLIES
BESTABRT BXEBCUTION OP TABLE 66 AT ACTION 1 or RULE 9
RESTART EXECUTION OP TABLE 65 AT CONDITION 1 oP RULE 1
SCANHING OF TABLE 65 IS CONSPLETE. RULE BO. 1 APPLIES
RESTABT EXECUTION OF TABLE S8 AT CONDITION 3 OF RULE 5
SUSPENDED EXECUTION OF TABLE 58 AT CONDITION 3 OF BULE §
REASON: MISSING INGREDIENT CORRESPONDING TO DATA NUMBER 198
STARTED EXECUTION OF TABLE 52
SCANNING OF TABLE 52 IS CONPLETE. RULE N¥O. 1 APPLIES

SUSPENDED EXECUTION OF TABLE S2 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 53 FOR DIRECT EXECUTION

SCAKNING OF TABLE S3 IS CONPLETE. RULE HO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 53 AT ACTIOFK 1 OF RULE 1
STARTED EXECUTION OF TABLE 54 POR DIRECT EXECUTION

SCANKING OF TABLE 54 IS CONPLETE. RULE NO. 3 APPLIES
RESTART EXECUTION OP TABLE S3 AT ACTION 1 or RULE 1
RESTART EXBCUTION OF TABLE 52 AT ACTZ08 1 OF RULE 1
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RESTART EYECUTION OF TABLE 58 AT CONDITION 3 OF RULE S
SUSPENDED EXECUTION OF TABLE S8 AT CONDITION 3 OP ROLE S
REASON: MISSING INGREDIENT CORRESPONDING TO DATA NUNBER 299
STARTED EXECUTION OF TABLE 62
SCARRING OF TABLE 62 IS CONPLETE. RULZ WO. 2 APPLIES

SUSPENDED EXECUTION OP TABLE 62 AT ACTION 1 OF RULE 2
STAPTED EXEZCUTIOM OF TABLE 63 FOR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 63 AT CONDITION 1 OF RULE 1
REASON: RISSING INGREDIENT CORRESFONDING TO DATA NUMBER 137
STARTED EXECUTION OF TABLE 51

SCANNING OP TABLE S1 IS COMPLETE. RULE BO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE S1 AT ACTION 2 OP RULE 1
REASON: MISSING INGREDIENT CORRESPONDING TO DATA NUNBER 195
STARTED EXECUTION OF TABLE 55

SCARNING OF TABLE 55 IS CONPLETE. RULE NO. 1 APPLIES
RESTART BXECUTION OF TABLE S1 AT ACTION -2 OF RULE 1
RESTART EXECUTION OFf TABLE 63 AT CONDITION 1 OF RULE 1
SCANNING OP TABLE 63 IS COMPLETE. RULL NO. 1 APPLIBS
RESTART EXECUTION OF TABLE 62 AT ACTION 1 OF RULE 2
RESTART EXECUTION OF TABLE 58 AT CONDITION 3 OF RULE 5

SOSPENDED EXECUTION OP TABLE 58 AT CONDITION 3 OF RULZ S
REASON: NISSING INGREDIENT CORRESPONDING TO DATA WUMBER 311
STARTED EXECOTION OF TABLE 68

SCANKING OF TABLE 68 IS CONPLETE. RULE KO. 1 APPLIES
RESTART BEXECUTION OP TABLE 58 AT CONDITION 3 OF RULE S

SUSPENDED EXECUTION OF TABLE 58 AT CONDITIOF 3 OF RULE S
REASON: NISSING INGREDIENT CORRESPONDING TO DATA BUNBER 310
STARTED EXECUTION OP TABLE 69

SCANNING OF TABLE 69 IS COMPLETE. RULE ¥O. 1 APPLIES

SUSPENDED EXECOTION OF TABLE 69 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 70 YOR DIRBCT EXECUTION

SCANNING OF TABLE 70 IS CONPLETE. RULE NO. 1 APPLIES

SUSPENDED EXBCUTION OF TABLE 70 AT ACTION 1 0P BULE 1
STARTED EXECUTION OF TABLE 71 POR DIRECT EXECUTION

SCAMNING OF TABLE 71 IS COMPLETE. RULE 0. & APPLIBS
RESTART EXECUTION OF TABLE 70 AT ACTION 1 or RULE 1
BESTART EBXECUTION OF TABLE 69 AT ACTIOF 1 OF RULE 1
RESTART EXECUTION OF TABLE S8 AT CONDITION 3 OF RULE S
SCANNIEG OF TABLE S8 IS CONPLETE. RULE ¥O. 6 APPLIES

eeses POTH STRENGTH AND STABILITY CRITERIA HOT SATISPIED *e&se
RESTART EXECUTION OF TABLE 57 AT ACTION 1 oP RULE 2
RESTART EXECUTION OF TABLE 56 AT ACTION 1 OP RULE 1
RESTART EXECUTION OP TABLE 3 AT ACTION 6 OF RULE 13
RESTART EXECUTION OF TABLE 2 AT ACTION 1 or RULE 1
BESTART EXECUTION OF TABLE 1 AT ACTION 1 OF RULE 1
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DATA VALUES AT THE END OF CICLE NO.

ONLY THAT DATA WEICH HAS A VALUE IS REPRODUCED HERE

KGLOB DATAK
1 1.0000
2 0.0

10 1.0000
n 0.0
12 0.0
13 0.0
A1 0.0
15 0.0
16 0.0
17 0.0
23 1.0000
24 0.0
25 0.0
26 1.0000
27 0.0
28 1.0000
29 0.0
30 0.0
40 1.0000
a1 0.0
46 14.4000
[1:] 5.5800
58 0.5580
59 5.0000
63 8.8800
64 0.3400
65 10.0000
76 846.0000.
78 29000.0000
79 60.3000
80 54.6000
95 0.0
96 1.0000
97 0.0
98 0.0
99 1.0000
100 0.0
101 0.0
102 0.0
110 0.0
m 1.0000
12 0.0
13 0.0
119 1.0000
120 129.6000
21 0.0
122 0.0
123 0.0
124 1.0000
125 1.0000
126 0.0
127 1.0000
128 1.0000
129 1.0000
130 1.0000
132 1460.4500
133 400.9500
136 1.0000
137 9670.4375
138 2690.3899
139 1.0000
153 0.0
165 0.0
166 0.0
167 0.0
168 0.0
169 1.0000
170 0.0
kA 0.0
172 0.0
173 0.0
174 0.0
175 0.0
176 0.0
1m 1.0000
FIG. 8.2]
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440
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THE POLLOVING NUMERICAL DATA HAS BEEN SUPPLIED POR CYCLE WUNBER 2

KGLOB DATAK
65 10. 3800
59 5.0600
58 0.7480
64 0.4570
63 8.8800
79 82.8000
80 73.6000
46 19.4000
48 7.5700

188 2.5800
208 §.4400
189 2.8000
138 3646.2700
190 853.5000
440 25.5000
441 38.8000

DATA PRINTED AGAIN POR CHECKING. ONLY THAT DATA WHRICH HAS A VALUEZ IS REPRODUCED HERE

KGLOB DATAK PRD

1 1.0000 T

2 0.0 T
10 1.0000 T
" 0.0 T
12 0.0 T
13 0.0 T
1 0.0 T
15 0.0 T
16 0.0 T
17 0.0 T
23 1.0000 T
24 0.0 T
25 0.0 T
26 1.0000 T
27 0.0 T
28 1.0000 T
29 0.0 T
30 0.0 T
40 1.0000 T
41 0.0 T
46 19.4000 T
48 7.5700 T
58 - 0.7u80 T
59 5.0600 T
63 8.8800 T
64 0.4570 T
65 10.3800 T
76 44.0000 T
78 29000. 0000 T
79 82.8000 T
80 73.6000 T
95 0.0 T
96 1.0000 T
101 0.0 T
119 1.0000 T
120 129. 6000 T
121 0.0 T
122 0.0 T
123 0.0 T
120 1.0000 T
125 1.0000 T
126. 0.0 T
127 1.0000 T
128 1.0000 T
129 1.0000 T
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130 1. 0000 T
132 1440.4500 T
133 400.. 9500 T
138 36u46.2700 T
153 0.0 T
165 0.0 T
166 0.0 T
167 0.0 T
168 0.0 T
169 1.0000 T
170 0.0 T
17 0.0 T
172 0.0 T
173 0.0 T
174 0.0 T
175 0.0 T
176 0.0 T
177 1.0000 T
178 1.0000 T
180 0.0 T
185 1.0000 T
186 114.0000 T
187 114.0000 T
188 2.5800 T
189 2.8000 T
190 853.5000 T
194 1.0000 T
197 0.9000 T
208 4.4400 T
214 1.0000 T
216 114.0000 T
220 1.0000 T
221 1.0000 T
222 0.0 T
223 0.0 T
224 0.0 T
225 0.0 T
226 1.0000 T
290 1.0000 T
291 0.0 T
310 0.8500 T
320 1.0000 1
321 0.0 T
322 0.0 T
323 0.0 T
324 1.0000 T
342 1.0000 T
343 0.0 T
344 0.0 T
400 0.9000 T
40t 1.2500 T
402 1.5000 T
403 1.5000 T
404 1.2500 T
40s 1.0000 T
406 90.0000 T
407 21.0000 T
408 0.0 T
409 0.0 T
410 0.0 T
411 1067. 0000 T
612 0.0 T
413 0.0 T
414 0.0 T
415 297.0000 T
416 0.0 T
417 0.0 T
440 25.5000 T
441 38.8000 T
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CYCLE NUMBER 2 s START EXECUTION WITH TABLE 1 see
SCANNING OF TABLE 1 1S COMPLETE. RULE ¥O. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 1 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 2 POR DIRECT EXECUTION

SCARNING OF TABLE 2 IS CONMPLETE. RULE NO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 2 AT ACTION 1 OF RULE 1
STARTED EXECUTION OF TABLE 3 POR DIRECT EXECUTION

SCANNING OF TABLE 3 IS CONPLETE. RULE NO. 13 APPLIES

SUSPENDED EXBCUTIOR OF TABLE 3 AT ACTION 6 OF RULE 13
STARTED EXECUTION OF TABLE 56 POR DIRECT EXECUTION

SCAKNIKG OF TABLE 56 IS CONPLETE. RULE KO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE 56 AT ACTION 1 OF RULE 1
STARTED EXEBCUTION OF TABLE 57 FOR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 57 AT CONDITION 5 OF RULE 2
STARTED EXECUTIOR OP TABLE S TO OBTAIN VALUE OP DATA NWUMBER

SUSPENDED EXECUTION OF TABLE 5 AT CONDITION 7 OF RULE 7
STARTED EXECUTION OF TABLE 6 TO OBTAIN VALUE OF DATA MUHNBER

SCANNING OF TABLE 6 IS CONPLETE. RULE NO. 2 APPLIES

SUSPENDED EXECUTION OF TABLE 6 AT ACTION 1 OF RULE 2
STARTED EXYECUTION OF TABLE 14 POR DIRECT EXECUTION

SCANNING OF TABLE 14 IS COMPLETE. RULE NO. 3 APPLIES

SUSPENDED EXBCUTION OP TABLE 14 AT ACTION 3 OF RULE 3
STARTED EXECUTION OF TABLE 17 FOR DIRECT EXECUTIOR

SCANNING OF TABLE 17 IS CONPLETE. RULE KO. 1 APPLIES

SUSPENDED EXECUTIOR OF TABLE 17 AT ACTION 1 OPF RULE 1
STARTED EXECUTION OF TABLE 18 POR DIRECT EXECUTION

SCANNING OF TABLE 18 IS COMPLETE. RULE NO. 1 APPLIES

RESTART EXECUTION OF TABLE 17 AT ACTION 1 Oor RULE 1
RESTART EXBCUTION OF TABLE 14 AT ACTION 3 or RULE 3
BESTART EXECUTION OF TABLE ] AT ACTION 1 OF RULE 2

RESTART EXECUTION OF TABLE 5 AT COND;TIOI 7 OF RULE

SUSPENDED EXBCUTION OF TABLE 5 AT CONDITION 11 OF RULE 7

97

7

STARTED EXECUTION OFP TABLE 20 TO OBTAIN VALUE OF DATA WUMBER 110

SCANNING OF TABLE 20 IS COMPLETE. RULE NO. 2 APPLIES

SUSPENDED EXBCUTION OP TABLE 20 AT ACTION 1 OF RULE 2
STARTED EXBCUTION OF TABLE 21 POR DIRECT EXECUTION

SCANNING OF TABLE 21 IS COMPLETE. RULE ¥O. 5 APPLIES
RESTART EXECUTION OF TABLE 20 AT ACTION 1 OF RULE 2
RESTART EXECUTION OF TABLE 5 AT CONDITION 11 OF RULZ
SCANNING OF TABLE 5 IS COMPLETE. RULFE HO. 7 APPLIES

SUSPENDED EXECUTION OF TABLE 5 AT ACTION 7 OF RULE 7
STARTED EXFCUTION OF TABLE 7 FOR DIRECT EXECUTION

SCANNING OF TABLE 7 IS COMPLETE. ROLE NO. 7 APPLIES
RESTART EXECUTION OF TABLE 5 AT ACTION * 7 OF RULE 7

RESTART EXECUTION OF TABLE 57 AT CONDITIOR 5 OF RULE 2

SCANNING OF TABLE 57 IS COMPLETE. RULE KO. 2 APPLIES

7
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STABTED EXEBCUTION OF TABLE 65
SUSPENDED EXECUTION OP TABLE 65 AT CONDITION 1 OF RULE ¢
REASOM: NISSING IRGREDIENT CORRESPONDING TO DATA NUMBER 313
STABRTED BXBCUTION OP TABLE 66
SCANNING OF TABLE 66 IS COMPLETE. RULE NO. 1 APPLIES
SUSPENDED EXECUTION OF TABLE 66 AT ACTION 1 OF RULE 1
REASON: MISSING INGREDIENT CORRESPONDIKG TO DATA NUNBER 215
STARTED BEXBCUTION OF TABLE 8
SCANNING OF TABLE 4 IS COMPLETE. RULE NO. & APPLIBS
RESTART EXECUTION OP TABLE 66 AT ACTION 1 OF RULE 1
RESTART BXECUTION OF TABLE 65 AT CONDITION 1 OF RULE 1
SCANNING OF TABLE 65 IS COMPLETE. RULE MO. 1 APPLIES
RESTART EXBCUTION OF TABLE 58 AT CONDITION 3 OF RULE 2
SUSPENDED EXECUTION OF TABLE S8 AT CONDITION 3 OF RULE 2
RBASON: BISSING INGREDIEBNT COPRESPONDIKG TO DATA NUMBER 299
STARTED EXECUTION OF TABLE 62
SCANNING OP TABLE 62 IS CONPLETE. RULE KO. 1 APPLIES

SUSPENDED EXRCUTION OP TABLE 62 AT ACTION 1 OF ROULE 1
STARTED EXECUTION OF TABLE 63 POR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE 63 AT CONDITION 1 OF RULE 1
REASON: MISSING INGREDIENT CORRESPONDING TO DATA WUNMBER 137
STARTED EXECUTION OF TABLE 51

.SCANNING OF TABLE 51 IS CONPLETE. RULE WO. 1 APPLIES

SUSPENDED EXECUTION OF TABLE S1 AT ACTION 2 OP RULE 1
BEASON: MISSING INGREDIBNT CORRESPOKDING TO DATA HMUNMBER 195
STARTED EXBCOUTION OF TABLE 55

SCANNING OP TABLE 55 IS COMPLETE. RULE NO. 1 APPLIES
RESTART EXBCUTION OP TABLE 51 AT ACTION 2 OF RULE 1
RESTART EXECUTION OF TABLE 63 AT CONDITION 1 OF RULE 1
SCANNING OP TABLE 63 IS COMPLETE. RULE ¥O. 1 APPLIES

RESTART EXBCUTION OF TABLE 62 AT ACTION 1 OF RULE 1
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SUSPENDED EXECUTION OF TABLE S7 AT ACTION 1 OF ROLE 2
STARTED EXECUTION OF TABLE 58 POR DIRECT EXECUTION

SUSPENDED EXECUTION OF TABLE S8 AT CONDITION 1 OF RULE 1
BEASON: NISSING INGREDIENT CORRESPONDING TO DATA NUMBER 295
STARTED EXECUTION OF TABLE 60

SCANNING OF TABLE 60 IS COMPLETE. RULE NO. 1 APPLIES
BRESTART EXECUTIOR OP TABLE S8 AT CONDITION 1 OF RULE 1

SUSPENDED EXECUTION OF TABLE 58 AT CONDITION 2 OF ROULE 1
BEASON: NISSING INGREDIENT CORRESPORDING TO DATA NUMBER 298
STARTED EXECUTION OP TABLE 67

SCANNIXG OFP TABLE 67 IS CONPLETE. ROULE NO. 1 APPLIES
BESTART EXECUTION OF TABLE S8 AT CONDITIOK 2 OF RULE 1

SUSPERDED EXECUTION OF TABLE 58 AT COEDITION 3 OF RULE 2
BEASON: HISSING INGREDIENT CORRESPONDING TO DATA NUNBER 297

RESTART EXECUTION OF TABLE 58 AT CONDITION 3 or RULE 2
SUSPENDED EXECUTION OP' TABLE S8 AT CONDITION 3 OF RULE 2
REASOK: MISSING INGREDIENT CORRESPONDING TO DATA WUABER 311
STARTED BXECUTION OF TABLE 68

SCANEING OF TABLE 68 IS CONPLETE. RULE ¥O. 1 APPLIES

RESTART EXECUTION OF TABLE 58 AT CONDITION 3 or RULE 2

SCAMNING OF TABLE S8 IS CONPLETE. RULE NO. 3 APPLIES

sssss STRENGTH AND STABILITY CRITERIA SATISFIED.##ss»
BESTART BXECUTION OF TABLE 57 AT lCTIbN 1 OP RULE 2
RESTART EXECUTION OP TABLE 56 AT ACTIOH 1 OF RULE 1
RESTART EXECUTION OF TABLE 3 AT ACTION 6 OF RULE 13
RESTART EXECUTION OF TABLE 2 AT ACTIOF 1 Or RULE 1
BRESTART BXECUTION OF TABLE 1 AT ACTION 1 OF RULE 1

FIG. 8.26 COMPUTER OUTPUT FOR EXAMPLE 3



DATA VALUES AT THE END OF CYCLE NO. 2
ONLY THAT DATA WHICH HAS A VALUE IS REPRODUCED HERE

KGLOB

10
1

12
13
14
15
16
17
23
24
25
26
27
28
29
30
40
41
(13
48
58
59
63
64
65
76
78
79
80

96
97

99

100
101
102
110
m
112°
13
19
120
121
122
123
124
125
126
127
128
129
130
132
133
136
137
138
139
153
165
166
167
168
169
170
171
172
173
174
175
176
177
178
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180
185
186
187
188
189
190
134
195
196
197
208
214
215
216
217
219 °
220
221
222
223
224
225
226
254
255
256
257
266
267
268
275
290
291
295
296
297
298
299
310
i
312
313
314
315
316
3
320
321
322
323
324
335
336
337
342
343
344
400
401
402
403
404
405
406
407
408
409
410
41
412
413
414
415
416
417
440
a4

EXECUTION OF PROGRAM IS COMPLETED

$SIGROPP

0.0
1.0000
114.0000
114.0000
2.5800
2.8000
853.5000
1.0000
127.9451
150.8156
0.9000
4.4400
1. 0000
44,1860
114.0000
44.1860
25.6757
1.0000
1.0000
0.0
0.0
0.0
0.0
1.0000
1.0000
0.0
0.0
0.0
1.0000
0.0
0.0
0.0
1.0000
0.0
3281.6428
1536.4797
658.7854
768.2395
3281.6428
0.8500
8416.3516
2841.8264
0.5481
1.0000

0
0
0000
0000
.0000
0000
.0000

C bt b uduOOO

.
o

0.0

0.9000
1.2500
1.5000
1.5000
1.2500
1.0000

90.0000

21.0000
0.0
0.0
0.0

1067.0000
0.0
0.0
0.0

297.0000
0.0
0.0

25.5000

38.8000

el L R L R R R R Ry Py e e Pt PSPPSR RN
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FIG. 9.1 THE COMPLETE DESIGN PROCESS
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APPENDIX A
DECISION TABLE HEIRACHY CHARTS
AND
DECISION TABLE INDEX

Figs. A.1 to A.11 present the heirachy charts
of the decision tables in Appendix B. These charts
illustrate the order of execution of decision tables when
a particular task is performed. The full lines in the
charts represent direct execution and the broken lines
represent conditional execution.

Fig. A.12 provides an explanation of the
decision table designation used in Figs. A.1 to A.11.

A decision table index is provided in Fig. A.13
where the table number for computer input is tabulated
with the corresponding code designation. In referring to
a decison table in the text, both systems of designation
are used. For example, Decison Table X.2 of Fig. A.1 is
referred to as X.2(2) where the number in brackets

indicates the computer input number for this table.
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T T
X. m Sect. 6. n
T = Table Number of Computer Input. (T is an integer
number)
X = Indicates a "Switching Table" which does not

correspond to a Code section.

m = The "Switching Table" number (m is an integer
number)

Section or clause of the Code.

Sect
= Level 1 subtable designation (6 is either A or B)

n = Level 2 subtable designation (n is an integer

B b e e i Ui
@
'

number).

Fig. A.12 Explanation of Table Designation
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S16.1 DECISION S16.1 DECISION S16.1 DECISION

SECTION TABLE SECTION TABLE SECTION TABLE
NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

X.1 1 39 13.4.1.A.1 77
X.2 2 40 8.5 78
X.3 3 1 8.5.a 79
9.3 4 X.5 42 8.5.b 80
1. 5 13.5.A 43 8.5.c 81
11.A. 6 13.5.A.1 44 13.7 82
11.A.1 7 13.5.3 45 15 83
11.A.2 8 13.6.A 46 15.A.1 84
11.A.3 9 13.6.A.1 a7 15.5 85
11.A.4 10 13.6.1 48 15.5.A.1 86
11.A.5 11 13.6.2 49 15.6 87
11.A.6 12 13.6.A.2 50 15.6.A.1 88
11.A.7 13 13.6.2.A 51 15.6.A.2 89
11.A.8 14 13.6.2.A.1 52 15.6.A.3 90
11.A.9 15 13.8.3.a 53 13.9 9
11.A.10 16 13.8.3.a.A.1{ 54 13.9.A.1 92
11.A.11 17 13.6.1.A.1 55 7.2.2 93
11.A.12 18 X.6 56 7.2.3 94
11.A.13 19 13.8 57 7.2.4 95
11.8 20 13.8.2 58 7.2.5 96
11.8B.1 21 13.8.1 59 13.10 97
11.B.2 22 13.8.A.1 60 13.10.A.1 98
11.B.3 23 13.8.A.2 61 99
11.8.4 24 13.8.A.3 62 100
12.3 25 13.8.A.4 63 101
12.3.A.1 26 13.8.A.5 64 102
X.4 27 13.8.A.6 65 103
13.2 28 13.8.A.7 66 104
13.2.A.1 29 13.8.A.8 67 105
13.3.1 30 13.8.A.9 68 106
13.3.1.A.1 31 13.8.A.10 69 107
11.B.5 32 13.8.A.11 70 108
33 13.8.A.12 71 109
34 13.9 72 110
35 13.9.A.1 73 111
36 13.4 74 112
37 13.4.A.1 75 113
38 13.4.1 76 114

FIG. A13 Decision Table Index



APPENDIX B

GLOBAL DATA SHEETS, DATA DEPENDENT LISTS

AND
DECISION TABLES OF CSA S16.1
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APPENDIX C
USER'S GUIDE

Introduction

This appendix discusses the processing program
limitations, Input/Output procedures for interactive and
batch mode and contains a description of MTS files. The

source programs are listed in Appendices D and E.

C.1 Program Limitations

(a) Interactive Mode

Maximum number of tables = 120
Maximum number of rules per table = 40
Maximum number of ingredients per

condition or action = 11
Maximum number of data elements = 700

(b) Batch Mode

Maximum number of tables = 120
Maximum number of rules per table = 40
Maximum number of ingredients per

condition or action = 9
Maximum number of data elements = 700
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C.2

(1)

(2)
(3)

(4)
(5)
(6)

C.3

(1)

Batch Mode Control Cards

$SIGNON XXXXXX P=[ 1 1 ] PRIO=

r2x>x

PASSWORD

$RUN *FORTG SCARDS=BATCHMODE+ROUTINE1+ROUTINE2+
ROUTINE3+ROUTINE4+ROUTINES+
ROUTINE6+ROUTINE7+ROUTINES

$RUN -LOAD# 8=CSAS16

DATA DECK

$SIGNOFF

See Sect. C.5.5 for description of source and object

files in item 3.
See Sect. C.5 for MTS I/0 Units in item 4.

See Sect. C.3 for contents of data deck in item 5.

Data Input For Batch Mode

(a) Control Cards:

11 14

THEMAP 4“} FORMAT(T11,A4)

THEMAP Prints out the contents of the permanent
and temporary arrays.

= YES or NO
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10
(2) ISAVE é FORMAT(110)
ISAVE=1 indicates decision table information has
to be input
ISAVE=2 indicates decision table information has
been processed from previous runs, and the
following items 3 to 8 will not be
necessary. This informationstorage
capability, on average, saves 25 seconds
of CPU time per run.
(b) Decision Table Input: Items (3) to (5) to be
supplied for each decision table.
10 20 30 40
(3) T LT MT NT kaORMAT (4110)
T = decision table number
LT = number of rules
MT = number of actions
NT = number of conditions
1 5 11 50 51 79 80
(4) INDEX ENTRIES INGREDIENTS FLAG

FORMAT(T51,5(14,]X){lﬂ,Al,T],15,5X,4011)



(5)

(6)

INDEX = condition or action stub subscript

(condition stub: condition data subscripts)

(action stub: action data suﬁscripts; or

blank if action is a message;
or a table number if action is
to execute a table)

ENTRIES = condition or action entries

(condition entry: 1=YES 2=N0O)

(action entry: 1= calculating value of
an element or printing
message

2= execution of another
table)
INGREDIENTS = the data subscripts of condition or

action ingredients

FLAG

c's if more ingredients on the next card

= 'blank' if no more ingredients on the next

card.

Read this card if FLAG=c in 4
51 79

INGREDIENTS|

FORMAT(T51,5(14,1X),14)

BLANK CARD

this indicates the end of decision table input
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(7)

(8)

(9)

(10)

(11)

208

(c) Data Element Properties: Item (7) to be supplied

for each data element referenced by decision

tables
10 20 30
KGLOB TABDK NSET ; FORMAT(3110)
KGLOB = data subscript
TABDK = table number of KGLOB
NSET = mutually exclusive set number of KGLOB
BLANK CARD

This indicates the end of the data element information

(d) Problem Data: Values of data elements required

to define problem

5 11 20
KGLOB DATAK Aig FORMAT(1I5,5X,F10.0)
KGLOB = external input data subscript
DATAK = corresponding data value.
BLANK CARD

This indicates the end of the external input data

(e) Instructions for Execution:

10

TFIRST As FORMAT(I110)
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TFIRST = the number of first decision table to be
executed
11 14
(12) TRACE } FORMAT(T11,A4)

TRACE

'YES', if a trace of the tables executed for

the problem is desired.

'NO', if no trace is desired.

1 14
(13) WARAY ‘} FORMAT(T11,A4)

WARAY = 'YES', if 1isting of compacted arrays is
desired

= 'NO', if no listing is desired

A schematic arrangement of the batch-mode input

cards is illustrated in Fig. C.1.

C.4 Interactive Mode Control Commands

$signon XXXX

passﬁord

$run obcombine 5=filenamel 9=filename2 8=filename3
| 2=filename4 6=*print* 4=*source*

7=*sink*

For details on I/0 units:

I/0 unit 5 (see Sect. C.5.1)
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I/0 unit 2 (see Sect. C.5.3)
I/0 unit 9 (see Sect. C.5.2)
I1/0 unit 8,6,4,7 (see Sect. C.5.4)

The files associated with the I/0 units are discussed in
Sect. C.6. If decision table and data property information
has already been processed and stored, the only data
required to execute a probiem are those associated with

I/0 units 5, and 2.

C.5 1I/0 Units For Interactive Mode

(Note: For definition of variable names see Sect. C.3).

C.5.1 Data In I/0 Unit 5

10
(1) TFIRST }
5 11 20
(2) KGLOB DATAK é
(3) BLANK CARD
1 14

(4) TRACE (
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1 14
(5) WARAY {

C.5.2 Data In I/0 Unit 9

This file contains decision table information

and data properties in coded form.

10 20 30 40

(1) T et | owr ] ot §

1 5 11 50 51 79 80
(2) INDEX ENTRIES | INGREDIENTS |FLAG

51 79
(3) INGREDIENTS \
(4) BLANK CARD
10 20 30

(5) KGLOB [TABDK | NSET 2
(6) BLANK CARD

C.5.3 Data In I/0 Unit 2

11 14
(1) THEMAP {




(2)

10
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ISAVE

2

C.5.4 Data In I/0 Units 8, 6, 4, 7

C.6
(a)

(b)

(c)

I/0 Unit 8

I/0 Unit 6

I/0 Unit 4

I1/0 Unit 7

Description Of

The file which this unit refers to
contains the processed decision table
information in compacted binary form.
6 = *print* refers to output for the
line printer.

4 = *SOURCE* refers to input from the
terminal.

7=*sink* refers to output for the

terminal.

MTS Files

OBCOMBINE -

OBCOMBINER -

DECIDATAT -

this file is an MTS control file. The
contents: of which is listed in Fig.
C.2. This file is in object form.
this file is used with the recursive
execution scheme. 1It's contents and
function are similar to that of
OBCOMBINE. A listing of this file is
presented in Fig. C.3.

this file contains coded but unpro-

cessed decision tables and data



(d)

(e)

(f)

(g)

(h)

(1)

DECIDATAIR -

CSAS16 -

CSAS16R -

MAPNSAVE -

BATCHMODE -

LUB -
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property information. It is refer-
enced by I/0 unit 9 during execution.
this file is used with the recursive
execution scheme. Its content and
function are similar to that of
DECIDATA1.

this file contains processed decision
tables and data property information
in binary form. It is referenced by
I/0 unit 8 during execution.

this file is used with the recursive
execution scheme. 1Its content and
function are similar to that of
CSAS16.

this file contains the values of
variables THEMAP and ISAVE (Sect.
€C.5.3).

this file contains the subroutines
SPECHK, SETUP, INITIAL, SETS, OUTPUT
and STAK in source form for batch
mode execution.

this file contains the external input
data for example 1 in Sect. 8.1. A
listing of this file is presented in
Fig. C.4. The file is referenced by
I/0 unit 5.



(3)

(k)

(1)

AXCOM -

COMBEN -
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this file contains the externally
input data for example 2 in Sect.
8.2. A listing of this file is
presented in Fig. C.5. The file is
referenced by I/0 unit 5.

this file contains the externally
input data for example 3 in Sect.
8.3. A listing of this file is
presented in Fig. C.6. The file is
referenced by I/0 unit 5.

ROUTINE1 TO ROUTINES - these files contain the

condition and action subroutines of
the decision tables compiled in

Appendix B.
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$1ist obcombine

WVVVVVVVVVVVVVVVV

1 $CONTINUE WITH
2 $CONTINUE WITH
3 $CONTINUE WITH
b $CONTINUE WITH
5 $CONTINUE WITH
6 $CONTINUE WITH
7 $CONTINUE WITH
7.1 $CONTINUE WITH
8 $CONTINUE WITH
9 $CONTINUE WITH
10 $CONTINUE WITH
11 $CONTINUE WITH
12 $CONTINUE WITH
13 $CONTINUE WITH
14 $CONTINUE WITH
15 $CONTINUE WITH
END OF FILE
FIG. C.2

$1ist obcombiner

> 1 $CONTINUE WITH
> 2 $CONTINUE WITH
> 3 SCONTINUE WITH
> b SCONTINUE WITH
> 5 $CONTINUE WITH
> 6 $CONTINUE WITH
> 7 $CONTINUE WITH
> 8 $CONTINUE WITH
> 8.1 $CONTINUE WITH
> 9 $CONTINUE WITH
> 10 $CONTINUE WITH
> 11 $CONTINUE WITH
> 12 $CONTINUE WITH
> 13 $CONTINUE WITH
> 14 $CONTINUE WITH
> 15 $CONTINUE WITH
> 16 SCONTINUE WITH
#END OF FILE
FIG. C.3
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OBSPECHK RETURN
0BSTAK RETURN
OBSETUP RETURN
OBINITIAL RETURN
OBINPUT RETURHN
OBSETS RETURHN
OBOUTPUT RETURN
OBREADIN RETURN
OBROUTINE1 RETURN
OBROUTINEZ2 RETURN
OBROUTINE3 RETURN
OBROUTINEL RETURN
OBROUTINES RETURN
OBROUTINEG RETURN
OBROUTINE7 RETURN
OBROUTINE8 RETURN

FILE OBCOMBINE

OBSPECHKR RETURN
OBSTAK RETURM
OBSETUP RETURN
OBINITIAL RETURN
OBINPUT RETURN
OBSETS RETURN
OBOUTPUT RETURN
OBREADIN RETURN
OBCLEAR RETURN
OBROUTINE1l RETURN
OBROUTINE2 RETURN
OBROUTINE3 RETURN
OBROUTINELR RETURN
OBROUTINESR RETURN
OBROUTINE6 RETURN
OBROUTINE7 RETURN
OBROUTINESR RETURN

FILE OBCOMBINER
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$list axcom

> 2 1,

> 3 10,
> ) 23,
> > 25,
> 6 Lo,
> 7 58,
> 8 59,
> 9 76,
> 10 78,
> 11 119,
> 12 121,
> 13 122,
> 14 123,
> 15 124,
> 16 125,
> 17 166,
> 18 179,
> 19 186,
> 20 188,
> 21 197,
> 22 208,
> 23 216,
> 24 4oo,
> 25 401,
> 26 ho2,
> 27 uos3,
> 28 Loy,
> 29 405,
> 30 Lo6,
> 31 407,
> 32 408,
> 33 409,
> 34 220,
> 35 221,
> 36 o,

> 37

> 38

#END OF FILE

1.0,
1.0,
1.0'
0.0,
16.7,
0.63'

£

F
o

=1

o Ve

29000.0,

L]
>

—-o =
® o

FOoOOocOoCcooo00oO
-

\n\\\n\.:\N.\

S % o

. N

(=]
.

>

N O R = b b

® & 6 0 0 0 L0 0 0 0 0 0 o o

OoONVIANMDOL SO S

>

<SS
L3

>

FIG. C.5 DATA FILE AXCOM
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APPENDIX D

INTERACTIVE MODE PROCESSING PROGRAM
- SOURCE LISTING

This appendix presents a source listing of the
Main routine and the subroutines of the processing
program for interactive mode procedure. In order to
conserve space, the condition and action subroutines of
each decision table are not Presented. An example of

them is presented in Fig. 5.5,
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SLIST SPECHK .°
cC

cc
cc

CONAMEWN -

cc

c .

(4]

nanon

anan
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THIS 1S THE RAIN SUBROUTINE DOING THE BULK OF DECISION TADLE
PROCESSING INCLUDING IDENTIFYING THE APPLICASLE RULE,
AND CHECKING THE PRESENCE OF DATA PTC.

DECLARATIONS

INPLICIT LOGICAL®1 (P), INTEGER®¢2 (I-N)

INTEGER®2 STACK,EHTRY,T,TABNO,TABD,TABDK, TPIRST,TEPSEY

COMMON /NICA/DATA,PRD

CONNON /NNSTUP/LARRY1,LARRY2,LARRY3,LARRYS,LARRYS, LARRYE,IBASE,
1 IPNTRC,IPNTRA,TABD,L,H8,¥,T,TPIRST

Conaon /NuSTIN/ISET,NBXSET,HARCA, TRACE, THENAP
CONNON/STUPIN/ICLEAR,IARBOW
CONNON/STIKTL/INDEX,BUTRY,INGR, IDEPND, THPSEY
CONMOK/NINCE/ICICLE

COBNON/DUNB/WARAY

DINENSION

1 LARRY1(600),LARRY2(600) ,LARRY3 (5000) ,LARRYS (5000) ,IBASE(120,8),
2 LMRRYS5( 600) ,LARRY6 ( 600) ,IPNTRC (600) , IPNTRA (600) ,

3 DATA (700) ,PRD (700) ,TABD (700) ,ISET (700) ,
8L (120) ,8 (120),5(120) ,STACK (20,5) , RESULT (2)

DISENSION NEXSET (150) ,MARCA (100),IARRON(700) ,ICLEAR (2000)

~DATA !lS/'YISW
READ IF X MXP NENT DATA STORAGE IS DESIRED OR NOT

10

100

710

102

900
902
908
906
908
910
912
914
916
918
920
922
928

READ(2,110) THENAP

PORMAT (T11,A4)

I? ISAVE=1,ENTER SUBROUTINE SETUP,CALCULATE DECISION TABLES
PEFNANENT DATA,THEN STORE IN ONIT 8

IP I5AVEw2,SKIP SUBROUTINE SETUP,READ DECISXON TABLES
PERMAKENT DATA PROM UNIT 8

BEAD (2,100) ISAVE

PORNAT (110)

CALL SETDSR(8, 11000, 11000)

GO TO (700,710) ,ISAYE

CALL INTIAL

READ (8) LARRY1,LARRY2,LARRYS,LARRYE,IPNTRC,IPNTRA
READ (B) LARRY3

READ (8) LARRYH

BEAD(8) ISET,TABD,L,N,¥,TFIRST,IBASE

READ (8) WEXSET,NARCA,TRACE,ICLEAR, IARNON

WHEN ISAVEe2

BEAD TPIRST FRON UNIT 5 AGAIN IN CASE IT IS DIPFEREBNT
THAN THAT READ FRON UNIT 8

READ (5,102) TPIRST

FORBAT (110)

IF SARAY BQUAL YES,WRITE THE ARRAYS IF STATHEET 900 20 928

I? (VARAY.WE.YES) GO TO 730

WRITE (6,900) (LARRY1(I),I=1,600)

PORMAT (1H1,5X,*LARRY1Y//30(5%, 10I5,5K, 1015/) )
WRITE 16,902) (LARRY3(I),I=1,5000)

PORMAT (1H1,5X%,'LARRY3*//50(5%X,10(1011,1%)/))
SRITE (6,904) (LARRY2(I),1=1,600)

PORMAT (1H1,5%,'LARRY2¢//30 (5X,1015,5%, 1015/))
WRITE (6,906) (LARRYU(I),I=1,5000)

FORMAT (1H1,5%,*LARRY&4%//50(5X,10(1011,1X)/))
VYRITE (6,908) (J,(IBASE(I,J),I=1,120),3=1,8)
PORNAT (1H1/8(5X, *IBASE®,I1//6 (5%, 1015,5K,1015/)////))
WRITE (6,910) (LARRYS(I),I=1,600)

PORMAT (1H1,5X,*LARRY5?//30(5X,1015,5%,1015/))
WRITE (6,912) (LABRY6 (I),I=1,600)

PORNAT (1H1,5X,'LARRY6?//30(5%,10I5,5%,1015/))
WRITE (6,914) (IPNTRC (I),I=1,600)

PORMAT (1d1,5X,*IPNTRC'//30(5X,1015,5%X,1015/))
WRITE (6,916) (IPWTRA(I),I=1,600)

PORBAT (V1H1,5%,*IPHTRA®//30(5X,10I5,5X, 1015/ )
WRITE (6,918) (IARROW(I),I=1,700)

PORBAT (1H1,5X,*IARROWY /35 (5X, 1015, 5%, 1015/))
SRITE (6,920) (ICLEAR(I),I=1,2000)

FORNAT (1R1,5X,'ICLEAR?//20(5(5X,1015,5X,1015/)/))
¥WRITE (6,922) (MEXSET(I),I=1,150)

PORKAT (1H1,20X, *MEXSET?!/15(20%,1015/))

WRITE (6,924) (MARCA(I),I=1,100)

PORNAT (1HO,20X* MARCA® /5 (20X,1015/))
WRITE(6,926) (ISET(I),I=1,700)



926 PORNAT(1H1,5X,°1I887°/35(5X, 1015,5X,1015/))
WRITE (6,928) (L(I),X=1,120) .
928 PORMAT (1H1,20X,*ARRAY L'/12(20X,1015/))
GO0 T0 730
700 CALL SETUP
730 ICICLE = % '
1 CALL INPUT(ICYCLE) .
C PRINT DATA AGAIN TO CHECK ITS VALIDITY
HRITE (6,799)
799 PORNAT (1H1,15X,'DATA PRINTED AGAIN POR CHECKING. ONLY °,
1 'THAT DATA WHICH BAS A VALUE IS REPRODUCED HERE'//
2 31X,°'KGLOBY, 10X, *DATAK®, 10X, *PRD? /)
DO 801 KGLOB = 1,700
IF (.NOT. PRD(KGLOB)) GO TO 801
WRITE (6,800) KGLOB,DATA (XGLOB) ,PRD (KGLOB)
800 PORBAT (25X,310,1X,P14.8,5X,17)
801 CouTINUE
[~

CC° GIVE A HESSAGE THAT EXBCUTION OF CYCLE NUNBER (= XCYCLE) IS ABOUY

cc 20 CosuBECE
c

URITR (6,172) ICTCLR,TPIRST

172 PORMAT (VH1,10%X,°CYCLE NONBER',I3, 5K,'ses  STARTY,
1 ¢ EXBCUTION WITH TABLE', X4, o e?)
C " INITIALISE BEPORE STARTING BXECUTION OF THE TADLES
TROE = 1.0
T = TPIRST
ISTACK = 0
TABNO = 0
189 J =1
19/1 = 1
Cc GET THE ADDRESS OP THE CONDITION BNTRY
4 IJ = IBASE(T,3) ¢ (J-1)ON(T) ¢ X
C \/ IPF THE CONDITION ENTRY IS INMATERIAL, SKIP CHECKING IT
IP (LARRYI(IJ) .E2Q. O0) GO 70 52
25 IV = IBASB(T,1) ¢ 1 '
KGLOD = LARRYI(IV)
Cc
ccC PIRST CHECK IF THE CONDITION HAS BEEN SUPPLIED WITH ITS VALUER

[+
2006 Ir (PRD(KGLOB)) GO TO 50
C

cc CHECK IP AWY OTHER TABLE CAW BE EXECUTED TO GET THIS CONDITION
(4
. IF (TABD(KGLOP) .WE. 0) GO 70 45
c :
[+ OTHERVWISE SEE IF THIS CONDITION CAN BE BSTABLISEED BY
cC SUBROUTINE CC OF THIS TABLE. THIS IS INDICATED BY
cc HAVING ATLEAST ONE INGREDIENT POR THIS CONDITION
(4
IF ((IPNTRC(It1+1) - IPMTRC(I1)) .WE. 0) GO TO 13
C
cc BLSE AN ERROR NEBSSAGE
[+

12 WBITE (7,174) I,%,KGLOB
174 PORNAT (140,10X,°CONDITION WUNBER',I3,*OP TABLF °*,13,
1 'IS NOT AVAILABLE. THIS CORRESPONDS TO DATA WUMBER?,IS8/
2 11X, 'SUBROUTINE READIN IS CALLED TO INPUT THIS DATA ITEN?)
WUNBER=1
2000 KG=KGLOP
CALL READIN (KG,NUNBER,KGLOB)
IF (KG.NE.KGLOB) GO TO 2004
60 TO 2006
2004 WRITE (7,1000)
1000 PORNAT(1X,°'YOU HAVE INPUT THE INCORRECT VALUE OF KG*,
® ¢ PLEASE TRY AGAIN.GOOD LUCK®)
GO TO 2000 .

c .
cc CHECK IF ALL THE INGREDIESTS OF THIS CONDITZION ARE PRESENT
c

13 IR = IPNTRC(I1) ¢ 1
23 IDATA = LARRYS(IR)
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17
148
"9
150
151
152
153
158

156
157
156
199
160
161
162
163
164
165
166
167
168
169
170
171
172
173
178
175
176
177
178
179
180
181
182
103
184
165
166
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

-303

204
205
206
207
208
209
210
211

213
11
215
216
217
218
219
220
221
222

2007 IP (.WOT. PRD(IDATA)) GO TO 39

[
cc
cC
cc
C

Irdowannres s

15

209
21¢
211
212
213
218
215
216
27
218
219
221
222
223
an
225
227
229
M
288
285
2688
249
258
259
261
263
268

IR = IR ¢ 1
I? (IR .LE. IPNTRC(I1¢1)) GO TO 23

A NORNAL EXIT FRON THIS LOOP INDICATES THAT ALL THE
DATA MECESSARY TO SET THIS CONDITION XS PRESENT AND 80O
ITS SUBROUTINE CC CiN BE CALLED

6o To (968,8088,888,888,0888,888,888,888,209,210,
211,212,213,216,215,216,217,218,219,868,
221,222,223,224,225,088,227,888,229,088,
231.800,008.808,000.000,008,008.000.080,
888,888,888,294,245,888,808,248, 249,668,
e88,988,088,888,888,088,688,258,259,888,
261,888,263,264,265,888,888,868,088,888, .
866,272,0888,274,088,276,277,8088,279,088,
281,262,00806,284,8808,206,287,888,888,290,
291,868,880,808,688,688,297,080,0088,08008,
868,8008,688,808,0888,008,008,0800,0888,888,
888 008.000.800.000.003.000.000 000.008).11

CALL €C9(I)

G0 TO 41

CALL CC10(I)

GO TO 41

CALL €C11(I)

GO TO 41

CALL CC12(I)

GO TO &1

CALL CC13(I)

GO TO &1

CALL CC14(I)

GO TO 41

CALL CCI15(I)

G0 TO 61

CALL CC16(T)

GO TO 41

CALL CCY7(I)

GO TO 41

CALL CC18(T)

GO TO 41

CALL CC19(I)

GO TO 41

CALL CC21(I)

GO TO 41

CALL €C22(I)

GO TO 41

CALL €C23(I)

@0 70 &Y

CALL CC28(T)

60 70 o1

CALL €C25(I)

GO T0 4%

CALL C€C27(I)

G0 TO' U1

CALL €C29(I)

GO TO 41

CALL €C31(I)

GO TO 41

CALL CCa4 (I)

GO TO 81

CALL €C4S (1)

GO0 TO 41

CALL CCuB (I)

GO TO 41

CALL CC49(I)

GO TO 41

CALL CC58 (I)

GO T0 81

CALL C€C59 (1)

60 TO 41

CALL CC61(X)

GO TO 41

CALL CC63 (1)

60 TO 41

CALL CC64 (I)

GO T0 41
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223
228
225
226
227
228
229
230
231
232

20
235
236

238
239
2640
281
282
243
244
245

206

247
248
249
250
251
252
253
254
255
.256
287
258
259
260
261
262
263
268
265
266
267
260
269
270
271
272
273
274
2715
276
2n
278
279
280
281
282
263
284
285
286
207
288
209
290
29
292
293
294
298
29¢

265 CALL CC65 (1)

GO TO &1

272 CALL €C72(1)

GO TO &1

278 CALL CC74 (1)
276
277 caLL €C77(3)

GO TO &1
CALL CC76 (1)
GO0 TO 81

G0 TO 41

279 CALL CC79(I)

281
282
288

286 CALL CCO6 (1)

GO TO 81
CALL €C81 (1)
GO To 41
CALL €C82(1)
GO TO 41
CALL €CB84 (I)
G0 To 41

G0 To 41

287 CALL CC87(I)

00 T0 41

290 CALL C€C90 (1)

291
297

88
1888

c
co

Cc
cC
cc
c

Cc
cc
c

60 T0 &1
CALL CC91(I)
GO TO &1
CALL CC97(1)
GO TO #1

WRITE (6,1888) T
PORNAT (100, 10X,°ERROR SITUATION. ATTENPT TO CALL SUBROUTISE CC',
1 I3, 'WHERE IT IS NOT SUPPOSED YO BE SO°/11X,°NO SUCH ¢,

2 'SUBROUTINE BXISTSY)

WRITE (7,1889) T

1689 PORMAT (10X,* ERROR SITUATION. ATTERPT T0 CALL SUBROUTINE CC',

¢ I3,WHERE IT IS NOT SUPPOSED TO BE SO*/11X,'¥0 SUCHS,

® 'SUBROUTINE EXISTS')

GO0 T0 76

CHECK IP THE CONDITION HAS GOT ITS VALUE NOW
GD 81 WRITE(6,8084) KGLOB,DATA (KGLOB) ,PRD (KGLOB)
CDAGS POBRMAT(1X,*DATA CHECK JUST BEPORR STATENBNT 41 IB SPECRK*//
120X,110,1X,P14,.8,5X,17)

81 IF (PRD(KGLOB)) GO TO 50

60 TO 12

POLLOWING IS A CHECK VHETHER THE HISSING INGREDIENT
IS OBTAINABLE BY BXBCUTING ASY TABLE

39 1P (TABD(IDATA) .¥E, 0) GO 70 46
WRITE THE ERROR NESSAGE THAT THIS DATA IS ¥OT AVAILABLE
WRITE (7,112) IDATA

112 PORNAT (1HO,10X,'ERROR WESSAGE; DATA BUNBER',IS/
1°IS HOT AVAILABLE.THIS IS AF INGREDIEST OF A CONDITION®)

NONBER=2

2008 XG=IDATA

2010 WRITE(7,1020)
1020 PORMAT (1X,°YOU HAVE INPUT THE INCORRECT VALUE OF XG°,
® ° PLEASE TRY AGAIN.GOOD LUCK')

C
cC
cC
cc
Cc

86

CALL READIN (KG,WUNBER, IDATA)
IP(XG.NE.IDATA) GO TO 2010

GO TO 2007

GO TO 2008

TABNO = TABD (IDATA)

START THE STACKING PROCEDURE TO EXECUTE THE APPROPRIATE TABLE
THE VALOUE OF IFLAG = 1 INDICATES THAT THE STACKING IS REQUIRBD
BECAUSE OF SONE NISSING INGREDIENT OF A CONDITION

IPLAG = ¢

CALL STAK(STACK,ISTACK,IFLAG,T,1,J,IR,TABNC,IDATA,TRACE)

GO T0 18

START THE STACKING PROCEDURE TO EXIRCUTE THE APPROPRIATE TADLE
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cC THE VALUE OF IFLAG = 2 INDICATES TEAT TNE STACKING

cc IS RBQUIRED BECAUSE THE HISSING CONDITION IS OBTAINABLYE
cc BY EXECUTING SONE OTHER TABLE

c

45 TABNO = TABD(KGLOB)

IPLAG = 2
IDATA = 0 !
CALL srux(srucx.xsrncx.xrzac.r.x J,KGLOB,TABNO :DATA,TRACE)
G0 70 18
[+
cc NATCH THE ROLE
c
SO IP (LARRY3(IJ) .2Q. 1 -AND. DATA(KGLOB) .NE. TRUE) GO 20 SS
IP (LARRY3(IJ) .BQ. 2 .AND. DATA(RGLOB) .2Q. TRUF) GO 20 SS
c

cc CONTINUE NATCHING COWDITIONS IN THIS RULE

CD 52 WRITE (6,040) I
CDAMO PORNAT(1X,*AT STATBHENT S2 IN SPECHE,THE CONDITION ¥O. IS,
€D  +5%,13)

s2 12,11_.zq. u(T)) 50 70 3%

%010 24

14 CONTINUE THE SEARCH WITH THE WEXT RULE
58 IL&J.;&Q. L(T)) GO TO_30
1
CD WRITE (6,845) J
CDA&S PORHAT (1X,°AFTER STATENENT 35 IN SPBCII.I’IB RCLE WO. I8°',5X,19)
GO T0 13

C
cc BESSAGE POR UNSUCCESSPUL #ATCH IN THE TABLE
[~

30 WRITE (6,130) T
130 PORMAT (1HO,10X,°NO RULE IN TABLE®,IS,* IS BATCEING °,
1 *THE COWDITION STUB’/11X,* CYCLE TERRINATED') L
VRITE (7,132) T
132 PORMAT (10X,'N0 RULE IN TABLE®,I&,°'IS NATCHING °*,
$ *THE COMDITION STUB*/11X,° CYCLE TEREINATED')
GO TO 76

c . .
cc THE APPLICADLE RULE HAS BEEN IDEWTIPIED

cc CHECK IF THIS INFORNATION IS DESIRED TO BR PRINTED OUY
c

31 IP (TRACE .NE, YES) GO TO 57
BRITE (6,177) 7,3

177 _rorAaT (180, 15X, *SCANNING OF TABLE *,I3,° IS CONPLETR. RULE ¢,
1 'N0.%,13,' APPLIESY)

SOV PIVD WHICH ACTION BETRY IS APPLICAOGLS
CODE: 0 FOR ¥O ACTION, 1 FOR CONDITIONAL BVALUATION,

2 FOR DIRECT BXECUTION ACTIONS AND 3 FOR THER ELSE RULS

$7 k= 1

58 KJ = IBASE(T,4) ¢ (J=1)su(T) ¢ &
IPLAG = LARRY4(KJ) ¢ 2
K1 = IBASE(T,2) ¢ K
80 T0 (49,59,69,79,89),IFLAG

"8 38"

THE POLLOWING IS A DUSNY STATENENT AND SHOULD NEVER BER REACHASD
49 srop

CORDITIONAL EVALUATION
69 KGLOB = LARRY2 (K1)

BEFORE CALLING SUBROUTINE AA OF THIS TABLE, CHECK IPF
THEBE ARE ANY INGREDIENTS FOR THIS ACTION.
IP YBS, THEN CHECK THEIR PRESBUCE

IP ((IPHTRA(K1+41) - IPNTRA(K1)) .EQ. 0) GO TO 93
IR = IPNTRA(KY) ¢ 1
27 IDATA = LARRYG (IR)
2011 IP (.¥WOT. PRD(IDATA)): GO TO 35
16 IR = IR ¢+ 1
IP (IR .LE. IPNTRA(K1¢1)) GO TO 27

aoa Aago aaa
7338 °3 a



373
378
375
376
377
378
379
380
381
382
383
k1 1)
385
386
387
3es
389
-390
391
392
393

3%

39S
396
397
398
399
400
801
402
403
408
805
806
407
406
409
410
(2))
412
413
(21 ]
815
816
17
818
819
420
821
822
423
424

426
427
8§26
429
430
an
6832
433
436
43S
436
437
438
439
480
(13)
442
443
(11
(L1}
6

93 GO 70 (999,999,503,508,505

DrOONRNEWN -

$03
508
505
507
500
509
510
s11
$12
513
S14
815
816
518
519
521
$22
$23
524
$25
$26
$27
s20
529
$30
s31
$32
se2
se3

4 NORNAL BXXIT PROB THIS LOOP INDICATES THAY ALL THE
INGREDIEHTS NEEDED POR EVALUATING THIS ACTION ARE PRESENY
AND SO SUBROUTINE AA FOR THIS TABLE CAM BE CALLED

+999,5807,508, 509,510,
511,512,513,514,515,516,999,518,519,999,
521,522,523,528,525,526,527,528, 529,530,
531,532,999,999,999, 999,999,999,999,999,
999,542,543,544,585,506,587,548, 589,550,
351,552,553,554,555,999,557,558,559,560,
561,562,563,564,565,566,567,568,569,570,
571,572,573,574,575,576,577,578,579,580,
561,582,999,584,585,5686,507,5088,589,590,
591,592,593,594,595,596,597,598,999,999,
999,999,999,999,999,999,999,999,999,999,
999,999,999,999,999,999,999,999,999,999) ,¢

CALL AMI(K)
GO 70 60
CALL AA&(K)
GO 70 60
CALL AAS(K)
G0 70 60
CALL AA7(K)
GO TO 60
CALL AAB(K)
G0 70 60
CALL AA9 (R)
GO TO 60
CALL AA10(K)
GO TO 60
CALL AATY(K)
60 T0 60
CALL AA12(K)
60 TO 60
CALL AA13(K)
GO TO 60
CALL AA14 (K)
GO 70 60
CALL AA15 (R)
G0 TO 60
CALL AM16(K)
GO 70 60
CALL AA18(K)
60 70 60
CALL AA19(K)
GO TO 60
CALL AA21(K)
GO TO 60
CALL A222(K)
GO TO 60
CALL AA23(K)
GO TO 60
CALL AA28(K)
GO T0 60
CALL AA2S(K)
GO TO 60
CALL AA26 (K)
60 70 60
CALL AA27(K)
G0 To 60
CALL AA28 (K)
60 TO 60
CALL AA29(K)
GO T0 60
CALL AA3O(K)
GO 70 60
CALL AA31(K)
GO T0 60
CALL AA32(X)
G0 70 60
CALL A2 (K)
GO T0 60 -
CALL AA3(K)
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(12
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
.64
465
466
467
468
469
470
471
872
473
474
475
476
877
478
879
480
481
882
483
484
485
486
487
488
489
490
(1))
492
493
894
495
496

584
545

546

547
588
549
550
551
$52
$83
554
555
557
558
559
560
56
$62
563
564
565
566
567
568
$69

-

GO TO 60
CALL AA46(K)
GO 70 60
CALL AMNSS(K)
60 TO €0
CALL AASG6(K)
G0 T0 60
CALL AMA7(K)
G0 TO 60
CALL AASS(K)
60 TO 60
CALL AAG9(K)
GO TO 60
CALL AASO(K)
GO T0 60
CALL AASY(K)
GO TO 60
CALL AA52(K)
60 TO 60
CALL AAS3(K)
60 TO 60
CALL AAS54 (K)
GO TO €0
CALL AASS (K)
GO TO 60
CALL AAS7(K)
60 TO 60
CALL AASB(K)
GO T0 60
CALL AAS9(K)
GO TO 60
CALL AA60(K)
GO 70 60
CALL AA61(K)
60 T0 60
CALL AA62(K)
GO TO 60
CALL AA63(K)
GO TO €0
CALL AAG&(K)
GO TO 60
CALL AA65(K)
60 TO 60
CALL AA66(K)
GO T0 60
CALL AA67(K)
GO T0 60
CALL AA68(K)
GO T0 60
CALL AA69(K)

570
57
57.
$73
578
$75

576
5717
$78
$79
$80
581
$82
L1}
5085
$86
587

589
590
$91
592
593
598
595

GO To 60
CALL AA70(K)
GO TO 60
CALL AATY(K)
GO T0 60
CALL AA72(K)
GO T0 60
CALL AA73(K)
GO TO 60
CALL AA74 (K)
GO TO 60
CALL AA7S (K)
60 10 60

CALL AA76(R):

GO TO 60
CALL AAT7(R)
€0 TO 60
CALL AA78 (K)
60 TO 60
CALL AAT9(K)
GO TO 60
CALL AABO(K)
GO T0 60
CALL AAB1(K)
GO T0 60
CALL AA82(K)
GO T0 60
CALL -ANBAS (K)
GO 10 60
CALL AA8S (K)
GO T0 60
CALL AAS6 (K)
60 70 60
CALL AA87 (K)
€0 T0 60
CALL AA8B (K)
GO T0 60
CALL AA89 {K)
GO T0 60
CALL AA90(K)
GO TO 60
CALL AA91(K)
60 TO 60
CALL AAS2(K)
GO 70 60
CALL AA93(K)
GO0 T0 60
CALL AA9A ()
G0 T0 60
CALL 2493 (K)
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Se7
548
949
$50
5§81
552
$53
554
555
556
557
558
559
560
$61
562
863
564
565
566
567
568
569
570
571
$72
573
$74
75
576
5717
578
$79
$80
581
562
583
S84
5685
566
587
568
$89
590
591
592
593
594

$97
596
599
600
601
602
603
604
605

607
608
609
610
611
612

618
61S
616
612
618
619

60 TO 60
$96 CALL AA96 (K)
GO T0 €0
$97 CALL AA97(K)
80 10 60
$98 CALL AM98(K)
GO T0 60
999 WRITE (6,1999) T

1999 PORNAT (1HO, 10X, *BRROR SITUATION. ATTENPT TO CALL SUBROUTINE AA*,

1 13,'WHBRE IT IS NOT SUPPOSED TO BE S0*/11X,'¥0 SUCH °,
2 *SUBROUTINE BXISTS?)
¥RITE (7,3000) T
3000 PORNAT (10X,*ERROR SITUATION. ATTENPY TO CALL SUBROUTINE AA‘Y,
® 13,'WHERE IT IS NOT SUPPOSED 70 BB S0'/11X,°NO SUCH °,
** SUBROUTINE BXISTS?)
GO TO 76
c CHECK IP THIS ACTION IS COMPLETR
60 Ir (KGLOB .EQ. 0) GO TO §9
IP (PRD(KGLOB)) GO TO 56

[
cc BRROR HESSAGE
c

WRITE (6,181) K,7,J
181 PORNAT (180, 10X,°ACTION NOUMBER?,X3,* OF TABLE WONBBR',I),
1 * CAN NOT BE COMPLETED.®/5X,* THE CURRENT RULE llllllll 18,23,
2 * FURTHER BXECUTION WILL HAVE TO STOP')
WRITE (7,183) K,7,J
183 PORHAT (10X,°ACTION NUNBER®,I3,* OF TABLE NUNBER',I13,
® ¢ CAN NOT BE COMPLETED.'/S5X,* THE CURRENT RULE RUNBER IS?,I3,
¢ ¢ PURTHER BXBCUTION WILL HAVE T0 STOR*)
G0 T0 76

[

cC THE POLLOWING APPLIES IF THE HNISSING INGREBDIBET OF THE ACTION
cC IS ADDRESSED TO SONE TABLE FRON WHICH IT CANW BE RETRIEVED

c

3S IF (TABD(IDATA) .¥E. 0) GO TO 36
C
cc BRROR KESSAGE
c

WRITE (7,101)K,T,IDATA
181 PORNAT (150, 15X, *ACTION NUNBER®,X3,* OF TABLE *,I),
1 ¢ CANNOT BE CONPLETED DECAUSE DATA NUNBER®,IJ,* IS mOT ¢,
2 'PRESENT. /16X, ' SUBROUTINE READIS IS CALLED®)
WUNBER=3
2012 KG=IDATA
CALL READIN(KG,RUABER,IDATA)
IP (KG.NE.IDATA) GO TO 2018
G0 70 2011
2014 SRITE (7,1000)
1080 POREAT (1X,°T00 HAVE INPUT THE INCORRECT VALUR OF KG°,

¢ ¢ PLEASE TRY AGAIN.GOOD LUCK®)
6o T0 2012

cc OBTAIN THE NISSING INGREDIBNT BY BXECUTING THE TABLE TABD(IR)
c . .
36 TABNO = TABD (IDATA)

c

'c:c STACK~UP DEFORE STARYING BXECUTION OF ANOTHER TABLE
CALL STAK (STACK,ISTACK,IPLAG,T,K,J, II.QIDIO.IDHI.TIICI)
GO T0 8

C

cC THE POLLOWING APPLIES IN CASE OF DIRECT BXECUTION CONNAWDS
cC THE ADDRESS OF THE TABLE WHICH IS DESIRED T0 BE EXECUTED
cc IS AVAILABLE AT LARRY2 (K1)

cc AT LABRTI2(K1)

c
79 TADNO = LARRY2(KY)
IR = 0
IDATA = O
CALL STAK (STICK,IS!ACK.IPL]B.!.I.J.!l,llllo.lblil,fllcn
G0 T0 18
c
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cc THE POLLOWING APPLIES I¥ CASE THR BLSE RULB IS APPLICABLE

89 wWRITE (6,109) ¢
109 PORBAT (1HO,15%,'0438° RULE IS APPLICASLE IN TABLE §O.°,IN,
1 '. PURTHER EXBCUTION IS NOT POSSIDLE')
URITE (7,190) T
190 PORNAT (15!.'!&83 '0LE 18 APPLICADLE IR TABLE §0.',I8,
¢ ¢ PURTHER BXEBCUTION IS NOT POSSIBLEY)
60 T0 76
CALL SUBROUTINE SETS T0 CHECK 1I¥ EGLOP BBLONGS
T0 A NUTUALLY BICLUSIVE SET.IP IT DORS,SE? THE
OTHER ELENENTS OF THE SET TO NO.
$6 CALL SETS (KGLOB)
9 Kokt
- XP (K 6T. H{T)) GO TO 61
GO T0 56

ann

UNSTACKING GOES AS POLLOWS

ﬂsﬂ

61 IP (ISTACK .EQ. 0) GO TO 76
IPLAG = STACK(ISTACK,V)
? = STACK (ISTACK,2)
3 ® STACK (ISTACK, W)

Ir TRE VALUS OF IFLAG IS 1 OR 2, THEN THE STACKING WAS DONE
IN THE CONDITION SECTION; OTRERUISE IB TAR ACTION SECTION

ﬂssh

GO TO (63,64,65,66),IPLA0

632 = STACK(ISTACK,3)
b 4 ] = S‘DICI(ISTICI.S)
GO 20 176

[ L 4 ® STACK(ISTACK,3)
KGLOB = STACK(ISTACK,S)

c CHECK IP A TRACE OF THE UNSTACKING IS DESIRED OR BNO?

176 1P (TRACE .NE. YES) GO 20 67
WRITE(6,170) T,1,d

178 PORNAT (1HO, 15X, *RESTART BXECUTION OF TABLE ¢,13,
*3%,°A7 COIDI‘!IOU'.XJ.JI.'OP R0L8%,23)
GO T0 67

65 I8 - STIC!(ISTI“.S)

66 K = STACK(ISTACK,))

[~ CHECK IF A TRACE OF THE UUSTACKING IS DEBSIRED OR BO?

IP(TRACE .ME. YES) GO TO 67
WRITE(6,179) T,K,J

179 PORBAT (1RO, 15X, RESTART BXECUTION OF TABLE *,13,
$3X,°AT ACTION®,23,3X,°0F RULE',I3) .

67 ISTACK = ISTACK - 1

C
cc POLLOVWING IS A CHECK WHETHBR THE VALUE OP THE AISSING
cc IWGREDIEZNT AAS BERN OBTAINED OR BO?T -
c
68 GO 20 (70,71,72,59),1IPLAG
70 11 = IBASE(T,1) ¢ I °
KGLOB = LARRY{{IY)
IDATA = LARRYS(IR)
IJI=IBASE (T,3)¢ (J=1) *N(T) *X
2020 IP (PRD{IDATA)) GO T0 15

[
cc ERROR BESSAGE
[
§RITE (7,116) IDATA,TABD (IDATA),I,?T

196 PORBAT (1HO, 10X,°VALUE OP DATA NUNBER',14,° COULD WOT BB olfllllb

1 BVER BY EXECUTING TABLE WUNBER',X3,/11K,'THIS DATA IS AR °,
2 'INGREDIENT OF CONDITION NONBER?,I3,? OF TADLE IUIIH'.IJ/
3 11X,'SUBROUTINE READIN IS CALLED?)
nONBER=2

2016 KG=IDATA
CALL READIN (XG,BUNBER,IDATA)
IP(RG.WE.IDATA) GO TO 2018
G0 T0 2020

2018 WRITE (7, 1060)

1060 PORBAT (1X,°T00 NAVE INPUT THE IBCORRBCT VALUE OF K6',
¢ ¢ PLEASE TRY AGAIN.GOOD LUCK?)
G0 10 2016

7% 13 = IBASE(T,3) ¢ (J-i)‘l(!) *z
202‘ 3P (PRD(KGLOB)) 6O TO S
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cc ERROR HB3SAGE
c

¥RITE (7,117) KGLOB,TABD(XGLOD),I,?

117 PORNAT (14O, 10X,°DATA WUNBER*,IS, °* COULD NO® B8 SSTABLISHED BVEY
1 BY EXECUTING TABLE NUMBER®,13/11X,°THIS DATA I8 CONDITION °,
2 ‘wunsen*,13,' Or TABLE SUSBER',I3/11%, ' SUBROUTINS READIN®,
3 IS CALLED') :
sunBsk=1

2022 KG=KGLOB
CALL READIN(KG,NUNBER,KGLOB)
Ir (XG.NE.KGLOB) GO TO 2028
GO 70 2026

2024 WRITE(7,1080) :

1080 PORAAT (1X,°YOU BAVE INPUT THE INCORRECT VALUER or Ke*,
e ¢ PLEASE TRY AGAIN.GOOD LUCK?) ’
Go To 2022

72 X1 = IBASE(T,2). ¢ K

EGLOB = LARRY2(KY)
IDATA = LARRYS (IR)

2032 IF (PRD(IDATA)) GO TO 16

[
cc BRAROR NESSAGE

c
SRITE (7,118) IDATA,TABD (IDATA),K,T ‘
118 PORSAT (1HO, 10X,°VALUE .OF DATA SUNDBER? ,I8,° COULD NOT BB OBTAINED
1 EVEM BY EXECUTING TABLE WUWBER®,X3,/11%,°TRIS DATA 18 A8 ¢,
2 "IWGREDIENT OF ACTION  WONBSR',I1),* OF TABLE SURBER',1Y/-
3 11X,'SUBROUTINE READIN XS CALLED?)
WONBER=3
2028 KG=IDATA
- CALL READIW(XG,BSUNBER,IDAT2)
IP (XG.WB.IDATA) GO TO 2030
GO TO 2032 .
2030 WRITE (7,1100) . .
1100 PORNAT (1X,°YOU BAVE INPUT THE INCORRECY VALUE OF KG*, -
¢ * PLEASE TRY BGAIN.GOOD LUCK®)
60 TO 2020
76 CALL OUTPUT (ICICLE)
ICYCLE = ICYCLE ¢ 9
60 70 1
BED
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THIS SUBROUTINE READS THE DECISION TABLES AND THE PROPERTIRS
OF DATA FOR PERNANENT STORAGE AND STORES THEN IN CONPACTRD FORE

DECLARATIONS

INPLICIT LOGICAL®1 (P), INTEGER®2 (I-¥)

INTEGER®2 STACK,BNTRY,T,TABNO,TABD,TADDK,TPIRST,THPSET

CONNON /BICA/DATA,PRD

CORNON /HNSTUP/LARRY1,LARRYZ,LARRYI, LARRYA,LARRYS, LARRYG,2BASE,
1 IPNTRC,IPNTRA,TABD,L,H,0,T,TPIRST

CONNBON /HNSTIN/ISET,NEBXSEY,NARCA, TRACE, THBNAP

CONNON /STUPIN/ ICLEAR,IARROW

CORNON /STINTL/ INDEX,BNTRY,INGR,IDEPRD, TAPSEY

DIAEESION

1 LABRRY1(600) ,LARRY2(600) , LARRYI (5000) , LARRYS (S000) ,IBASE(120,8),
2 LARRYS( 600),LARRY6 ( 600) ,XPBTRC (600) ,IPNTRA (600) ,
3 DATA (700) ,PRD (700) ,TABD (700) ,XS2T(700) ,
SIARROW (700) ,ICLEAR(2000), :
SL (120),8(120) ,¥ (120) , STACK (20,5) ,RESULT(2) ,
6INDEX (25) ,BNTRY (25,40) ,XUGR(25, 12) , IDEPND (700, 100) ,TRPSET ( 100, 20)
DINENSION BBXSET (150) ,BARCA (100) i

INITIALISE THE ARBAYS
CALL INTIAL

Foana C/1CI /s 1RS/ TRS" /, N0/ 00"/

101

126

IBASEY =

IBASE2 = 0
IBASEd = 0
IBASES = O
IBASES = 0
IBASES = O

INPUT THE TABLES PIRST FreoN DATA SET HNUKNBER 9
FIRST READ THE TABLE NUNDER AWD ITS SIZE

KOUNT = 1
READ (9,101) ?,LT7,87,8T
PORNAT (¥I10)

A BLANK CARD SIGNIPIES END OF THE LAST TABLE
IP (T .2Q. 0) GO TO &

CHECK THAT THR TABLE NUNBER HAS BOT SECEBDED TER DINBNSION OF
ARRAYS L,H,AND ¥, WEICH IS 120

OTHERWISE GIVE AN BRROR NESSAGE KERE TO THIS BRPPECT

Ir (T .LE. 120) GO TO 12

WRITE (6,124) T

PORNAT (20X,°*CARBPUL: TYOU ARE BXCEEDING THE DINEESION OF L,H,8
* WHICH IS 120.' / 20X, 'CURRENT VALUE OF T IS' ,1I&)

~_ST0p—
12 L(T) = 1T

a(r) =t

"T) = ¥7T°

IP (THEMAP .NE. YES) GO 70 1)

PRINT OUT THE INFORMATION ON TABLE NUNBER A¥D ITS SIER
WRITE (6,151) T,LT,HNT,¥T

151 PORNAT (1HO, 10X, *TABLE NO.',I&,*, LT =»°,13,', NT =9,13,

19 8T =',13//)
#0¥ RBREAD THE CONDITION BETERIRS

13 IPF (XOUNT .NE. 1) GO TO 14

STORE THE DESIGNATION OF THE FIRST TABLE RBAD IN¥ AS ITABLE

ITABLE = ¥
KOouNT = 1000

14 00 51 = 1,07

READ (9,102) (INGR(I,J),3=1,6) ,PLAG,IBDERX(I), (ENTRY (1,J) ,d=1,LT)

102 FORNAT (TS1,5(I8,10) ,T8,A1,21,15,5X,8011)
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cC
cC

[+
cC

103

162

CHECK IP THE NEXT CARD IS A CONTINUATION OF THIS CARD

Ir (PLAG .NE. C} GO TO 17

READ (9,103) (INGR(I,J) ,I9=7,12)
PORBAT (T51,5(I4,1I),I8)

6o T0 19

INCASE THE NEXT CARD IS NOT IN CONTIVUATION 6! THE PRBYIOUS CARD

DO 18 3 = 7,12

INGR(I,J) = O

conzIsuE

I? (TRESAP .NE. YES) GO 70 S

PRINT THE CONDITION ENTRIES SINULTANEOUSLY

WRITE (6,162) (INGR(I,J) ,d=1,12) ,INDEX(I), (BNTRY(I,J) (J=1,0T)
FORNAT (T61,1215,711,15,%X,8011)

CONTINUE

PILL THE CONDITION STUD IN THE LINEAN ARRAY “LARRY®
PILL THE CONDITION RESTRIBES THE LINEAR ARRAY “"LARRY3I® COLUBN-WISE

oRE BASE ADDRESSES FOR THIS TABLE I¥ LARRYY ABD LARRY3 ARB
AVAILABLE AS IBASE(T,1) AWD IBASE(T,)) RESPECTIVELY

IBASE(T, 1) = IBASEY

IBASE(T,3) = IBASE3

PIRST PILL THE CONDITION ENTRIES IF LARRY) COLUNN-VISE
DO 41 3 = 1,L?

BASE ADDRESS POR THE COLUNN

1JJ = IBASB3 ¢ (J=1)*8T

DO &% I = 1,17

1d = 133 ¢+ 1

CHECK THAT IJ IS ¥OT NORB THAW THE DINENSIOWED VALUB OF LARRY)
IP (1J .GT. 5000) GO TO A2

LARRYI(IJ) = BUTRY(1,J)

CONTINGE

FILL LARRY1 WITR CCUDITION STUB, LARRYS WITH INGREDIENTS AND
GENERATE THE DEPENDENCE LIST POR THE COSDITIONS OF THIS TABLE

DO 48 I = 1,7

I1 = IBASEBY ¢ I

CHECK THAT IV IS NOT NORE THAN THE DINBNSIONED VALUE OF LARSYY
I? (1Y .GT. 600) GO TO 43 '

LARRY(I1) = INDEX(I)

THE INGREDIENT LIST POR THIS BOW OF CONDITION STUB HAS ITS
BASE ADDRESS STORED AS POLLOWS

IPNTRC(I1) = IBASES

DO &6 J = 1,12

TP THERE IS NO INGREDIBNY, IT GILL BE INDICATED 8Y SERO
Ir (INGR(I,J) .EQ. 0) GO TO &7

1J = IPNTRC(IV) ¢ J

CHECK THAT THIS IS NOT WORE TEAW THE DINENSION OF LARRYS
Ir (19 .GT. 600) GO TO &9

LARRYS (1J3) = INGR(I,J)

GENERATE THE DEPENDENCE ARRAY RIGRT HERE
WOTICE THAT INDEX(I) IS DEPENDENT OF INGR(I,J)

KGLOB = INGR(I,J)

SEARCH IP INDEX(I) ALREADY EXISTS I IDEPUD(KGLOB,®)
IF SOT THEN PLACE IT IN; OTHBRNISE SKIP IT

DO &5 non = 1,100

IP (IDEPHND (KGLOB,¥UN) .2Q. 0) GO 20 &8

I? (IDEPND(KGLOB,NUN) .EQ. INDBX(I)) GO TO &6
G0 TO &S

IDEPID (RGLOB,NUN) = INDEX(I)

@0 T0 A6
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[

cc A NORNAL BXIT PROM TEIS LOOP INDICATES THAT THE 100 BLEBEN"S
cC OF IDEPND(KGLOB,*) ARE ALL THBRE AND 50 ITS DINENSIOR ’
cc SHOULD BR INCREASED

C

99 WRITE (6,119) KGLOB ]

119 PORNAT (20I,°'CAREPUL: YOU ARE EXCEEDING THE DINEESION OF °,
1 YIDEPED(*,IN,’, ). THIS NESSAGE PRINTED BY FORNAT 919° )
sTOP

46 CONTINUE

47 IBASES » IPNTRC(IV) ¢ J - 1

48 CONTINURZ

KEEP THE BASE ADDRESS READY POR THB NEXKT TABLE

IBASEY = IBASEY ¢ ¥T
IBASE) = IBASEI ¢ NTeL?
(4 READ THE ACTION BNTERIES AND PRINT THNEN, IF DE-IRBD
IP (THENAP .WE. YES) GO TO 750
VBITE (6,153)
153 PORMAT (VI )
750 90 6 K = 1,82 .
READ (9,102) (IBGE(K,J),J=1,6) ,FLAG,INDEX (K}, (ENTRY (K,J) ,3=1,L7)
c CHECK 1P THE NBIT CARD IS A CONTINUATION OF THIS CARD
IP (PLAG .¥NB. C) GO.T70 25
READ (9,103) (INGR(K,J),3=7,12)
60 T0 29

cc INCASE THE WEXT CARD IS BOT IN COUTINUATION OF TER PREVIOUS CARD

25 00 26 J = 7,12
IHGR(K,J) = 0
26 CONTINUE ,
c PRINT THE ACTION BNTRIES ETC. SINULTANEOUSLY, IF SO DESIRED
29 IP (THEMAP .NE. YES) GO 70 §
WRITE (6,162) (INGR(K,J),J=1,12) ,IBDEX(K) , (ENTRY(K,J) ,J=1,LT)
¢ COBTINUE

cc PILL THE ACTION STUS IN THE LIWBAR ARRAY “LARRY2"
cc PILL THE ACTION BNTRIES IN THE LINEAR ARRAY “LARRYA" COLUBN-WISE

cc THE BASE ADDRESSES POR THIS TABLE IN LARRY2 AND LARRYA ARE
cc AVAILABLE AS IBASE(T,2) AND IBASE(T,8) RESPECTIVELY

0nan

IBASE(T,2) = IBASE2

IBASE(T,8) = IBASES

PIRST PILL TRE ACTION BNTRIBS IN THE LARRYS COLUNN-WISE
DO 81 3 = 1,17

BASE ADDABSS POR THE COLUEN

133 = IBASBA ¢ (J- 1) onT
DO St K = 1,K7
Kd = IJ3J ¢ K
Cc CHECK THAT XJ IS NOT SORE THAN THE DINENSIONED VALUE OF LARRTS
1P (KJ .GT. 5000) GO TO S52
LABRYS (KJ) = ENTRY(K,J)
$1 CONTINOE

<
cc PILL LARRY2 WITH ACTION STUB, LARBRY6 WITH INGREDIEETS AND
cc GEWERATE THE DEPENDENCE LIST POR ACTIONS OF TRIS TABLE

DO 58 K = 1,07
K1 = IBASE2 ¢ K
c CHECK THAT K1 IS ¥OT NORE THAN THE DINEWSIONED VALUE or LARRY2
I? (K1 .GT. 600) GO TO 53
LARRY2 (K1) = INDBX(K)
c THEZ INGREDIENT LIST POR THIS ROW OF ACTION STUB IS AS POLLOWS
IPNTRA (K1) = IBASEG )
D0 56 J = 1,12
(= I? THERE IS NO INGREDIENT, IT WILL BE IVDICATED BY LERO
IP (INGR(K,J) .BQ. 0) GO TO 57
K3 = IPNTRA(KY) ¢ J .
C CHECK THAT THIS IS NOT HORE THAN THE DINBNSIOW OF LARRY6
IP (KJ .GT. 600) GO0 TO 59
LARRYS (KJ) = INGR(K,J)
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c
cC GBUBRATE THE DEPERNDENECE ARBAY RIGE?T NERR
gc NOTICE THAT INDBX(K) IS A DEPENDENT OF INGR(K,J)
KGLOD = INGR(K,J)
c
cc SEARCH IP INDEX(K) ALREADY BX1STS IN IDEPWD(KGLOB,*) .
cc IP WOT THEN PLACE IT 1¥; OTHERWISE SKIP IT
[
DO 55 wun =« 1,100
IP (IDEPND(KGLOB,NUN) .EQ.0) GO TO 5S4
Ir (IDEPND (RGLOB,NUN) .EQ.INDEX(K)) GO TO S6
60 TO 55
S& IDEPND (KGLOB,NUN) = INDBX(K)
60 T0 56
$3 CONTINUE

ccC A WORNAL EXIT PRON THIS LOOP INDICATES THAT THE 100 BLEHENTS
cC OF IDEPND(KGLOB,*) ARE ALL THERE AWD 30 ITS DINENSION
cc SHOULD BE INCREASED

WRITE (6, 120) KGLOD
120 PORBAT (20X,°CARBPUL: YOU ARE BICEBDING THE DINENSIOB OF °,
1‘;:=B'ID('.!..'. )o THIS EESSAGE PRIUTED BY PORNAT 120° )
56 CONTINUE
$7 IBASES = IPNTRA(KY) ¢ J - 9
58 COoNTINUE
c KEEP THE BASE ADDRESS READY POR THE NEXT TABLE
IBASE2 = IBASE2 ¢+ 87
IBASEQ = IBASES ¢ NTOLY
c APPEND LOGICAL DATA TO THE DEPRNDENCE LIST
Do 69 J = 1,LY
DO 68 K = 1,NT
IP (ENTRY(K,J) .BQ. 1) GO TO 63
GO TO 686

cc CHECK IPF THIS ACTION STORES ANY VALUE IN ANY LOCATION
63 IF (INDEX(K) .EQ. 0) 8O TO 68

Cc

cC INDEX (K) IS DEPBNDENT OF ALL THE LOGICAL COWDITIONS WHICH ARE
cc WOT INSATERIAL POR THIS RULE
c

DO 66 I = 1,NT
IJ = IBASE(T,3) ¢ (J=1)%NT ¢ T .
IP (LARRY3(IJ) .EQ. 0) 60 TO 66

c .
cC OTHERWISE SEARCH IP INDEX(K) IS ALBBADY IN TAE LIST OF
(=4 DEPENDENTS OF THIS CONDITION
[

I1 = YBASE(T,V) ¢ X
KGLOB = LARRY1(IV)
DO 65 ¥ou = 1,100
IP (IDEPND(KGLOB,NUR) .EQ. 0) GO T0 68
I7 (IDEPND(KGLOB,WUH) .EQ. INDEX(K)) GO TO 66
GO TO 65
64 IDEPND(KGLOB,NUN) = INDEX(K)
GO0 T0 66 '
65 CONTINUE
c A NORNAL EXIT IS AV ERROR AS BEFORE
WRITE (6,121) RGLOB
121 PORNAT (20%,°CAREPUL: YOU ARE EXCEEDING THE DINENSION OF °,
1 'IDEPND(',X8,', ). THIS RESSAGE PRINSTED BY PORNAT 121° )
sTOP
66 CONTINUE
68 corrTINUE
69 CcouriNOe
C TO BBAD THE WEXT TABLE
60 70 1

CONPACT THE ARRAY IDEPUD"INTO A LINEAR ARRAY AND WANE IT ICLEAR
BECAUSE IT WILL BE USED IN CLEARING THE EPFECT OF CHANGES OF DATA.
EZACR ELENENT IV THE LIST OF DATA WILL HAVE AR ARROV POINTING INTO
STCLBARY; THESE ARRONS ARE STORED A4S IARROW(KGLO®)

a8a8-
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299
300
301
302
303
304
305
306
307
3os
309
310
KR}
312
31
k)1 ]
315
316
m
e
319
320
32
322
323
328
328
326
327
320
329
330
an
332
333
33
335
336
337
336
339
380
k13
82
3
k1]
385
ne
N7
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
mn
s

RANGES OF THE THO DO LOOPS BBLOW lll SANB AS THE
THO DINEESIONS OF IDEPED

331 =0
D0 80 XGLOB = 1,700
IARROW (KGLOB) = J1%

CHECK IF KGLOB DELONGS TO A SET

I? (ISET(KGLOB) .EQ. 0) GO TO 82
¥SET = ISET (KGLOB)

CHECK IF KGLOB IS THE PIRST BLENBET OF THE SBT.
IF YES THEW IT GOBS INTO ICLEAR; OTHERVISE ¥OT

It = BABCA(NSET) + ¢
Ir (MEXSET(I1) .BQ. KGLOB) GO YO 282

SAKE THE DEPENDENTS OF KGLOB SANE AS THAT OF THE PIAS?
ELEBENT OF THE SBT

JGLOB = BEXISET(IY)

DO 202 pUM = 1,100

I? (IDEPND (JGLOB,WUN) .EQ. 0) GO TO 60
IDEPND (KGLOB,NUKB) = IDEPND (JGLOB, NUE)

202 CoNTINOE

GO TO 80

PILL THE DEPEFDENZS OF THE PIRST BLEXRENT OF THE SET WITH
ALL THE POSSIBLE DEPENDEVWTS IUDICATED FOR THE ELESENTS
Or THE SET

202 N1 = BARCA(NSET) ¢ 2

ﬂggﬂ

82 = BARCA(NSET + 1)

DO 220 1D = H1,M2

B8 = NEXSET(ID)

DO 215 Jn = 1,100

Ir (IDEPND(EHN,J¥) .EQ. O) GO TO 220

SEARCH IP THIS DEPENDENT IS ALREADY Iy THE LIST OF
DEPENDENTS OF THE PIRST ELENEWNT

DO 210 wum = 1,100

IP (IDEPND(XGLOB,NUH8) .EQ. 0) GO TO 208

Ir (ID:::D(IBLOI,IUH) «2Q. IDEPND(NE,J¥}) GO TO 218
G0 T0

208 IDBPID(RGLOB,IU!) = IDEPED (un,J¥)

80 T0 2

210 COI!IIUS
.15 CONTINUE

A
cc
[~

220 conTiNUE
82 DO 70 J = 1,100

I? (IDEPND(KGLOB,J) .BEQ. 0) GO TO0 80
Jt = J1 ¢+ 1

CHECK THAT Jt IS NOT NORE THAN THE DINSENSIONED VALUE OF
THE ARRAY "ICLEAR" WHICH CURREN?TLY 1S 2,000

Ir (31 .GT. 2000) GO0 TO 33
ICLEAR(J1) = IDEPND(KGLOB,J)
GO TO 70

33 WRITE (6,133)
133 PORNAT (V80,10X,°CABEFUL; YOU ARE BXCEEDING THE DINENSION®,

1 OF THE ARBAY "ICLBAR® WHICH IS 2000°¢/10X,'REREDY IS TO°,
2 ' INCREASE THIS DINZESION®)
sToP

70 CONTINUE
80 CoNTINUE

G0 TO 95
PILL-UP THE BLANKS XN THE ARRAY IBASE

8 DO 844G T » 1,120
IP (IBASE(T,1) .NE. 0 .OR. T .BQ. ITADLE) GO TO 444
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IBASE(T,1) = IBASEY
IBASE(T,2) = IBASE2
IBASE (T,3) = 1IBASE)
IBASE(T,4) = IBASES
conTINGE

PILL-UP THE BLANKS AT THE TAIL BND OF THE ARRAY IPNTRC

I1=1I1¢1

DO 445 1 = 11,600
IPNTRC @) = IBASBS
CONTINUE

PILL=-0P THE BLANKS AT TEE TAIL BWD OF THE ARRAY IPNTERA

K1 =K1 ¢ 9

DO 446 K = Kx1,600

IPNTRA(X) = IBASE6

CONTINGR

INPUT PROPERTIES OF THE ELBHEBETS OF DATA B.G. ADDREBSSES

OF TABLE NUNBERS FRON WRICH THEY CAN BE DERIVED

AWD THEIR NEBUBEBRSHIP OF SETS ETC. FRON DATA SET NONBER 9 .
IP (THRENAP .NE. ¥YBS) GO T0 2

HEADING YOR THE WEXT OUTPUT

WRITE (6, 158)
PORNAT (1H1,30X, *KGLOB',10X, *TABDK', 10X, *NSET?//)

2 RBAD (9,103) KGLOB,TABDX,NSET

108
c

™
5

c
cc
cc
c
175

Cc
cc
[~
C
15

an

PORSAT (3110)

A BLANK IS A SIGNAL OF END OF THIS DATA
Ir (XGLOB .BQ.0) GO TO 1S

TABD (KGLOB) = TABDK

ISET (KGLOB) = NSET

PRINT THIS ISFPORNATION ABOUT THE BELENENTS OF DATA, 1F DBSIRED

IF (THENAP .NE. YES) GO T0 73
WRITE (6,155) KGLOB,TABDK,NSET
PORBAT (25X,3(110,5X))

GENERATE THE SUTUALLY BXCLUSIVE SETS IN A TENPERORARY ARBAY
AND NANE IT THPSEY

Ir (user .BQ. 0) GO TO 2

DO 7S J = 1,20

IP (THPSET(MSET,J) .EQ. 0) GO TO 78§
1P (THPSET(NWSET,J) .EQ. KGLOB) GO TO 2
GO 20 75

THPSET (WSET,J) = KGLOB

GO T0 2

CONTINUE

A NORMAL EXIT FRON THIS LOOP INDICATES THAT THE TBN EBLENENTS
OF THPSET (NSET,*) ARE FULL A¥D ITS DINENSION SHOULD BE INCREASED

WRITE (6,175) NSE?

PORNBAT (10X, °*CAREBPUL; YOU ARE EXCEBDING THE DINENSION OF THPSET(®,
1 12,%,%). THIS WEBSSAGE GENEBRATED PY PORNAT NUNBBR 175¢)

STOP

CONPACT THE CONTENTS OF THNPSET IN ARRAY NEXSET.
POINTER FPRON NUTUALLY EXCLUSIVE SET TO NEXSET IS NANED AS HARCA

J1 =0

DO 780 wSET = 1,100

‘BARCA (HSET) = I

DO 76 J = 1,20

Ir (THPSET (NSET,J) .EQ. 0) GO TO 78
Ji = J1 4+ 1

CHECK THAT J1 IS NOT NORE THAN THE DINENSIONED VALUR
OF THE ARRAY SEXSSET WHICH IS CURBEBNTLY 150



Ir (J1 ,GT. 150) GO TO 79

HEXSET (J1) = THPSET(NSET,J)

GO To 76
79 WRITE (6,179)
179 PORMAT (1HO,10X,°CARBPUL; YOU ARE BXCEEDING THE DINZNSION °,

1 *OP THE ARRAY WNBXSET WHICH IS 150'/

21‘!;'!!!20! IS TO INCREASE THIS DINENSION®)

ST0
76 courimue
78 CONTINUE

[
cc WOW TO COEPACT TRE ARRAY IDEPND
[ .

60 70 )
c BEAD WHICH TABLE HUST BE BXECUTED PIRST
95 READ (5,107) Trimst
107 PORNAT (I10)
60 T0 39
82 VRITE (6,142)
182 FORSAT (1H0,10X,'CAREFUL, THE DINENSIOR OF THE ARRAY LARBYI?,
1 ' IS BEING BXCEEDED. CURRENT SPECIFIED DINENSION = S000¢/
2 11X, *REAEDY IS TO INCREASE THIS DINEWSION. JOP TERNIWATED')
sTop ;
83 WRITE (6,18))
183 PORNAT (180,10X,*CAREPUL, THE DIBENSION OF THE ARRAY LARRY1?,
1 ¢ IS BEING BXCEEDED. CURRENT SPECIPIED DINENSION = 600!/
2 11X, 'RENEDY IS TO INCREASE THIS DINBNSION. JOB TERHINATED')
STOP
89 WRITE (6, 189)
149 FOBRNAT (1HO,10X,'CAREPUL, THE DIBSE¥SION OF THE ARRAY LARARYS?,
1 * IS BEING EXCEEDED. CUBRENT SPECIFIED DIBENSION = 600'/
2 11X, 'RENEDY IS TO INCREASE THIS DINERSION. JOB TERNIWATED®)
STOP
$2 WRITE (6,152)
152 rornAT (1R0,10X,°CAREPUL, THE DIMENSION OF THE ARRAY LABRYA!,
1 ' IS BEIWG BXCEEDED. CURRENT SPECIFIED DINEBNSION = 5000°/
2 11X,*RENEDY IS TO INCREASE THIS DINENSION. JOB TERNINATED')
sToP
$3 WRITE (6,150)
150 PORMAT (1H0,10X,*CAREPUL, THE DINENSION OF THE ARRAY LARRY2Y,
1 ¢ IS BEING EXCEEDED. CURRENT SPECIFIED DINEWSION = 600°/
2 11X, 'RENEDY IS PO INCREASE THIS DISENSION. JOB TERNINATED?)
stop
59 WRITE (6, 159)
159 PORNAT (1H0,10X,°CAREFUL, THE DINENSION OF THEE ARRAY LARRYS!,
1 * IS BBING EXCEEDED. CURRENT SPECIFIED DINENSION = §00°/
2 11I,°8BNEDY IS TO INCREASE THIS DINENSION. JOB TERAINATED?)
sTop

CHECK IF THE BAP OF THE PERNANENT STORAGE IS DESIRED

ﬂgﬂ

39 IF (TREMAP .WE. YES) GO TO 999
YRITE (6,500) (LARRY1(I),I=1,600)
$00 PORNAT (VH1,5X,'LABRY1?//30(5X,1015,5%,1015/))
WRITE (6,501) (LARRY3(I),I=1,5000)
$01 PORMAT (1H1,5X,*LARRY3I'//50(5X,10(1011,1X)/))
WRITE (6,502) (LAREY2(I),I=1,600)
502 PORMAT (1H1,5X,'LARRY2'//30(5X,1015,5X,1015/))
WRITE (6,503) (LARRYS (I),Ix1,5000)
503 PORMAT (1H1,5X,'LARRY&!//50(5X,10(10X1,1X)/))
WRITE (6,505) (J, (IBASE(I,J),I=1,120),J=1,4)
S05 FORNAT (iﬂi/#(Sl,'!Blsz'.Ii//G(SX.iolS.S!.10!5/)///71)
WRITE (6,506) (LARRYS(I),I=1,600)
506 PORMAT (1H1,5X, "LABRRYS®//30(5X,1015,5X,1015/))
WRITE (6,507) (LARRY6(I),I=1,600)
507 PORNAT (1H1,5%,'LARRY6®//30 (5X,1015,5%,10I5/))
WRITE (6,508) (IPNTRC(I),I=1,600)
$08 PORMAT (1H1,5X,*IPNTRC'//30(5X,1015,5%,1015/))
WRITE (6,509) (IPNTRA(I),I=1,600)
509 POREAT (1H1,SX,'IPNTHA'//30(5X,10I5,5X,1015/))
WRITE (6,511)
511 POREAT (1H1,10X,°¥ON CONPACTED LIST OF DEPENDENTS®//
1 710, 'DATA,217,%¥0. OP*,730,'LIST OF DEPRUDENTS?t/
2 110,%¥0.9,71S, 'DEPEVDENTS ' //)

237



513
613

512
s1a
520
$21
522
$23
524
525

999
172

238

Do S14 1 = 1,700

DO 513 J = 1,100

IP (IDEPND(I,J) .EQ. 0) GO T0 613

CONTINUB

I? (J .EQ. 1) GO TO 514

J1 = Jg-1

WRITE (6,512) IX,J1, (IDEPND(I,Jd) ,J=1,31)

PORNAT (10X,I3,5X,°(',12,°)°,4(T30,4(514,2%)/))
CONTIRUE

WRITE (6,520) (IARROVW(I),I=1,700)

PORMAT (181,5X,*IARRON'/35(5X,1015,5%,1015/))
WRITE (6,521) (ICLBAR(I),1=1,2000)

PORNAT (H1,5X,*ICLEAR'//20(5(5X,1015,5X,1015/})/))
WRITE (6,522) ({TMPSET(I,J) ,J=1,20),1=1,100)
POBMAT (1H1,20X,°*TNPSET'//5 (10(20X,1015/)/))
WRITE (6,523) (MEXSET(I),I=1,150)

POBRAT (1H1,20X,'BEXSET®/15(20X,1015/))

WRITE (6,524) (MABRCA(I),I=1,100)

FORRAT (140, 20X°HARCA' /S (20X,1015/))
WRITE(6,525) (ISET(I),I=1,700)

PORNAT (1H1,5X,*ISET'/35(5X,101S,5%,1015/))
WRITE (6,172) TPIRST

PORAAT (1H0,15X,°BXECUTION WILL START SITH TABLE ¥0.',18)
SRITE (6) LARRY1,LARRY2,LARRYS,LARRYS,IPSTRC,IPFTIRA
YRITER(8) LARRY)

URITE () LARRYN

WRITE (8) ISET,TABD,L,B,N,TPIRSY,IBASE

YRITE(0) MEXSET,NARCA,TSACE,ICLEAR,IARROE

RETURS

39D
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ceC
cc

SUBROUTINE INTIAL

THIS SUBROUTINE IS USED 70 INITTALISE THE VARINUS ABRRAYS

USED BY THE PROGHAM

INPLICIT LOGICAL®*1 (P), INTEGBR®2 (I-N)

INTEGER®2 STACK,ENTRY,?T,TABNO,TABD,TABDK,TPIRST,T8PSE?

CONNBON /NICA/DATA,PRD

COMNON /NNSTUP/LARRY1, LARRY2,LARRYI, LARRYG,LARRYS,LARRYG,IDASE,

1 IPNTRC,IPNTRA,TABD,L,H,¥,T,TPIRST

CONNON /HNSTIN/ISET,NEXSET,HARCA,TRACE

COBBON /STUPIN/ ICLEAR,IARROW

CconnoN /STINTL/ INDEX,ENTRY,INGR,IDEPND,THPSET
DINENSION

1 LARRY1(600) ,LABRY2(600) ,LARRY3 (5000) , LARRY& (5000) ,IBASE(120,8),

2 LARBYS( 600),LARRY6 ( 600) ,IPNTRC (600) ,IPNTRA (600) ,

3 DATA (700) ,PRD (700) ,TABD (700) ,XSET(700) ,

§ IARROV(700) ,ICLEAR(2000),

8 L(120),0(120),0(120),8TACK (20,5) ,RBSULT(2) ,

S INDEX(25),B¥TRY(25,40),INGR(25,12) ,IDBPED (700, 100) ,THPSET (100,20)

10

22
20

21

30

N

L} ]

49
50

70

DINENSION NEXSET (150) ,HARCA (100)
D0 10 1T = 1,600

LARBY1 (1)
LARRY2(I)
IPHTRC (1)
IPNTRA(T)
CONTINUE
po 201 = 1,
DATA(Y) =
PRD (1) =
TABD(I) =
ISET(I) = 0
IARRON(L) = 0

PO 22 J = 1,100
IDEPED (X,J) = 0
CONTINUR
CONTINUE

PO 21 1 = 1,1000
LARRYS(I) = O
LARRYG(I) = 0
CONTINUE

Do 30 I = 1,5000
LARRY3(I) = 0
LABRYU(I) = O
CONTINUE

DO 311 = 1,2000
ICLEAR(I) = 0O

0

0
700
0
-PALSE.
0

CONTINUE
DO 80 1 = 1,100
HASCA(I) = O

DO 403 = 1,20
THPSET(1,3) = O
CONTIRUE

DO 81 1 = 1,120
L(I) = 0 )
8(I) =0

N(I) =0

DO 41 3 = 1,4
IBASE(LI,J) = 0
CONTINUE

DO 50 I = 1,25
INDEX(I) = 0
DO 48 J = 1,40
BNTRY(I,J) = 0
CONTINUE

DO 49 J = 1,12
INGR(I,J) = 0
CONTINUE
CORTINUE
DO 60 I = 1,2

DO 60 J = 1.5
STACK(1,J) = 0
CONTIWUE *
D0 70 1 = 1,150
BEXSET(I) = O
CONTINUS

RETURY

BED
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SUBROUTINE STAK (STACK,ISTACK,IPLAG,T,1,J,1R,TABRO,IDATA,TRACE)

a3an

38 (120) ,¥(120)

DATA !ES/'YIS'/,IO/'IO'/

ISTACK = ISTACK
STACK (ISTACK, 1)
STACK (ISTACK, 2)
STACK (ISTACK,))
STACK (ISTACK,S)
STACK (ISTACK,S)

C HISSING INGREDIENT OF A CONDITION

aQn a0 o

§ WRITE (6,104¢) T,I,J,IDATA,TABNO
108 PORNAT (1HO, 10X, *SUSPENDED EXECUTION OF TABLE ',I13,
1 ¢ AT CONDITION',I3,' OF RULB*,I3/11X,' RBASON: NISSING ¢,
2 'INGREDIEZNT CORRESPONDING TO DATA WUNBER *,13/
3 11X, STARTED BX!CUTIO! OF TABLE *,I13)

GO0 TO 10

C
cC HISSING VALUE OF THE CONDITION ITSELP

c

S5 WRITE (6,105)7,I,J,TABNO,IR
105 POREAT (1!0,10!.'8089!!0!0 BXECUTION OF TABLE '.13,
1 * AT CONDITION®,X3,' OF RULB',I3/11X,' STARTED SXECUTION',
2 * OF TABLE ',I13,* TO OBTIII VILUB OF DATA VUNBER',IN)

GO TO0 10

c
cc BISSING INGREDIENT OF AN ACTION

6 WRITB (6,106)T,I,J,IDATA,TABNO
106 roRrBAT (1HO,10X,°SUSPEEDED BSXBCUTION OF TABLE *,I3,
1 ¢ AT ACTION',13,' OF RULB',X3/11X,' REASON: RISSING *¢,

2 'INGREDIENT CORRESPONDING TO DATA NUNBER °*,IY/
3 11X, STARTED BXECUTION OF TABLE !,13)

c

80 T0 10
(4
cC DIRECT EXECUTION
c

7 WRITE (6,107) T,1,3,TABNO
107 PORNAT (180,10!.'SUSPBIDID BIECUTION OF TABLE *,13,
1 ' AT ACTION',I3,' OF RULE®,I3/11X,°* STARTED BRXECUTION',
2 ' Or TABLE *,13,' POR DIRECT EXECUTION')

10 T = TABNO

c IF TABLE T DOES NOT BXIST ,TERNINATE IIICU!IOI.

[ WRITE(7,110) L(T

¢+
=
=
-
=
s

THIS SUBROUTINE PERFORNS STACKING OP DECISION TABDLES POR
CONDITIONAL EXBCUTION AND GENERATES WESSAGES T0 THIS EPPECY
INPLICIT LOGICAL®1 (P), INTREGER®2 (I~-¥)

INTEGER*2 STACK,ISTACK,IPLAG,?,1,J,IR,TABNO,IDATA,TABD
CONNON/NNSTUP/LARRY1,LARRY2,LARRY 3, LARRY S, LARRYS, LARRYG,IBASE,
1 IPHNTRC,IPSTRA,TABD,L, 8,8

DINENSION STACK(20,5),L(920),LARRY1(600) ,LARRY2(600),

1LARRYJ (5000) ,LARRY4 (5000) , LARRYS (600) , LARRYG (600) ,
2IBASE(120,43) ,IPNTRC (600) ,XPYTRA (600) ,TADD (700) ,

IPLIG
T

1

J

IR

CHECK IP A TRACE OF THE STACKING INPORNATION IS DESIRED OR NOT
I? (TRACE .MNE. YES) GO TO 10

PRINT THE APPROPRIATE HNESSAGE
GO TO (8,5,6,7) ,IPLAG

CD110 PORNAT(1X,*L(T)=*,I8)

IP(L(T).EQ.0) GO TO 9999

TABNO = 0
BETURN

9999 WRITE(7,109) T
WRITE (6,109) T

109 PORMAT (1X,°TABLE IUIDBI'.2!.IQ.'DOBS %0T BXIST,S,
¢ EXECOTION TEREINATED. *)

sTOP
B¥D
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cc
cc

anan

208
210
212
200

annoa

201
202
203

208

0naon

an

170 PORBRAT (1H1,15X,"THE POLLOVING WUMBRICAL DATA HAS BEEN SBP!LIBD A\

1
103

cC
cc

171

cC
cc

SUBROUTING INPUT (ICYCLE)

THIS SUBROUTINE 1S USED FOR READING THE DATA VALUES AND POR
CLEARING TUE UDELENDENT DATA FOR SECOND OR SUDIEQUENT CYCLES
INPLICIT LOGICAL®1 (P), IHTEGERS¢2 (I-¥)

INTEGER®2 STACK,ENTRY,T,TADNO,TABD, TABDK,2PIRST,28PSET
CONNON /8XCA/DATA,PRD
CONNON/ANSTUP/LARRY{,LARRY2,LARRY 3, LARRYA , LARRYS,LARRYG, IDASS,
1 IPUTRC,IPNTRA,TABD,L,B,¥,T,TPIRST

CONNON /HNSTIN/ISET,NEXSET ,RBARCA,TRACE,THBEAP

CONNON /STOPIN/ ICLEAR,IARROW
COBNON/STINTL/INDEX,BNTRY,INGR,IDEPYD, THPSET
CONEON/DOOP/IPDL

CONNON/DUNB/NARAY

DINENSION

3 DlTl(?OO).'lb(?ﬂﬁ).1130(700).13!2(700).
& IARRON(700) ,ICLEAR(2000),

S IPDL (20,2)

DIAENSION BEXSET (150) ,8ARCA (100)

IF ¥WOT THE PIRST CYCLE,CHECK IF THERE ARE
ANY DATA INPOT POR THIS CYCLE

If (ICYCLE.EQ.1) GO TO 9

WRITE (7,200)

PORBAT (1HY1,10X,*PLEASE INPUT A VALUR OF 1 OR 2 POR INDIC')
WRITE (7,210)

PORBAT (10X,°1 INDICATES THERE ARE PURTEER CYCLES')

WRITE (7,212)

PORNAT (10X,°2 IWDICATES ¥O FURTHER CYCLES')

READ (4,200) 1I¥DIC

PORMAT (I4)

I? I8DIC+=1, READ IN DATA ITENS POR THIS CYCLE
PRON THE TEREINAL
Ir INDIC=2, NO DATA ITEMS POR THIS C'CLI.I!!C’TIOI CONPLETED
Ir (IwWDIC.EQ.1) GO TO 201
I? (INDIC.EQ.2) GO TO 9999
WRITE (6,170) ICICLE
WRITE (7,203)
POBRAAT (10X,*AWAITING WEXT DATA 1I7BR‘)
READ (8,208) KGLOB,DATAK
PORNAT (15,710.0)

SIGEAL LAST DATA INPUT BY A IBRO INPUT

1P (KGL0B.3Q.0) €O 20 110
90 T0 207
2BAD THE WUNERICAL DATA FOR ALL THS TABLRES

HEADING FOR TNE WEXT PRINTED !Tll
WRITE (6,170) ICYCLE

t 'POR CYCLE WOMBER',13//31X,°*KGLOB',10X,*DATAK'//)
READ (5,103,BHD=9999) KGLOB,DATAK

PORMAT (IS, 5!.?10 0)

SIGHAL LAST CARD IN THIS DATA BY A BLANK CARD

IP (KGLOB .BQ. 0) GO TO 15

IFr THE DATA BELONGS TO A SBY, FIX THE VALUE OF 1TS
BLENENTS PIRST

207 Ir (ISET(XGLOB) .ME. 0) CALL SETS (KGLOB)

DATA (KGLOB) = DATAK
PRD(KGLOB) = .TROUE.
WRITE (6,171) KGLOB,DATAK
PORNAT (25X,110,5%,r10.4)

I? THIS IS THE FIBST CYCLE THEN GO TO BEAD THE WEXT CARD;
OTHERUISE CLEAR THE EPFECT OF CHANGING THIS DATA PIRS?

Ir (ICYCLE .BQ. 1) 60 TO 1
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cc
cC

co
cp 6

cd
CcD 10

cc
cc

"
cc

12
13

cd
€2000

cc
cc

- 2001

C200§
cd

c
cc
c
15
105

anannnn

108
110
9999
2010

2012

POR THE PURPOSE OF CLEARING THR RFFECTS OF READING NEW DATA, THR
LIST OF DEPENDENTS IS STORED WIFE PTHE FIRST BLSEENT OF THR SET

USET = ISET(KGLOB)

WRITE (6,8) KGLOB,NSEY

PORNAT (1X,'KGLOB=*,14,8K,' USET=*,I4)
IP (¥SET .EQ. 0) 6O TO 11

KGLOB = MARCA(NSET) ¢ 1

WRITE (6, 10) KGLOB

POBNAT (1X,° KGLOB® S0 oa? IN)

PIRST PIND OUT IF THIS DATA HAS ANY DEPBNDENT DATA.IF NO TREN READ
THE WEXT DATA; IF YES THEW CLBAR IT

IP ((IARBOW(XGLOB+1) - IARRONW(KGLOB)) .BQ. 0) GO TO 202
START CLEARING !

12 =0

16 = 1

I1 » TARROW(KGLOB) ¢ LO
XDEP = ICLBAR(IY)
IP(.NOT.PRD(KDEP)) GO TO 21
PRD (KDEP) = ,PALSE.

WRITE (6,2000) KDBP

PORUAT (1X,°KDRP=*,I8)

CHECK IF DATA ITEN KDEP HAS ANY DRPENDENT CONPONENTS. IP YBS THED
SUSPEND CLEARXNG DEBPEWDENTS OF KGLOB BY STACKING PROCRDURE AND
START CLEARING DEPRNDENTS OF KDEP; OTHERWISE CONTINUER CLBARING
DEPEZNDENTS OF KGLOB

IP ((IARROV (KDEP+1) -~ IARROW(KDEP)) .BQ. O0) GO TO 219
Iz = 12 ¢ 1

IPDL (1%, 1) = KGLOD

IPDL (12,2) = LG

WRITE(6,2001) KGLOB,LG

PORNAT (1X,°KGLOB=¢ ,IN,5X, *1G=*,13)

KGLOB = KDEP

GO T0 12

LG = LG ¢ 1

WRITE (6,2002) LG

PORNAT(1X,°LG IN LOOP 21=',13)

I? (LG .LE. (IARROVW(KGLOB¢1) « IARROW(KGLOB))) GO TO 13

ALL THE DEPENDENT DATA POR THIS IGLOS HAVE BEEN CLBARED AWD SO
UBSTACKING CAN BE STARTED

WRITS(6,2003) I

PORMAT (1X,°IZ BEFORE STATEHBNT 20=°,I1))

IFr (1z .2Q. 0) GO TO 202

KGLOB = IPDL(IZ,1)

16 = IPDL(12,2)

12 = I2 - 1

WRITE (6,2004) KGLOB,LG,IE

POBRMAT (1X,'YALUES AFTER STATEBNBNT 20,KGLOB»*, IS,
13%,°1LG=*,13,3X,'18=',13)

GO TO 21

READ IF A TRACE OF THE TABLES EXRCUTED IS DESIRED OR NOT

READ (5,105) TRACE

PORNAT . (T11,A8)

READ IF WRITING OUT OF THE POLLOWING ARRAYS IS DESIRED:
LARRY1,LARRY3, LARRY2,LARRYN ,LARRYS,LARRYS
IBASE,IPNTRC,IPNTRA,IARROV,ICLEBAR, NEXSEY,

HARCA,ISET,L

READ (5, 108) WARAY
PORNAT (T11,A4)
RETURN
WRITE (6,2010)
PORBAT (11, *BYECUTION OF PROGRAN IS COBPLRTED®)
WRITE (7,2012)
PORNAT (1X,* BXECUTION OF PROGRAR IS CORPLETED.'/
#1X,*COLLECT YOUR OUTRUT FROM THE CONPUTING CENTER.COHNE BACK SOOR‘)
sToP
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SUBROUTINE SETS (KGLOB)

THIS SUBROUTINE IS USED TO EVALUATE THE DATA IW BUTUALLY
BICLUSIVEZ SETS AT THE TINE OF EXTERNAL INPUT

DECLARATIONS

IBPLICIT LOGICAL®1 (P}, INTEGER*2 (I-N)

INTEGER*2 STACK,ENTRY,T,TABNO,TABD,TABDK, TPIRST,THPSEY
connon /HICA/DATA,PRD

COKNON /NNSTIN/ISET,HUBXSET,HNARCA

DINENSION DATA (700) ,PRD(700) ,3SBT (700)

DINENSION HEXSET(150) ,BARCA(100)

CHECK 1P KGLOB BELONGS TO A SET. Ir TES THER
PIX THE VALUBS OF ALL TBE BLEABNTS OF THE SET TO BO

WSET = ISET (KGLOB) -
tr (wsSET .2Q. 0) GO %O 99

I1 = NARCA(NSET) ¢ 1

I2 = BARCA(NSET ¢ 1)

D0 10 I = IY,XI2

IGLOD = NEXISET(I)

DATA (1GLOB) = 0.0
PRD(IGLOB) = .TRUE.
CONTINUE

DATA (KGLOB) =1.0
RBTURN

s8D
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THIS SUBROUTINE IS FOR READING IN HISSING
DATA ITENS PRON THE TERNINAL. THIS BNABLES
THE PROGRAN TO BE RUN UNDER INTSRACTIVE NODB.
A LARGE WUNBER OF ABORTIVE RU¥S DUS TO NISSING
DATA ITENS CAN THEREFORE BE ELININATED.

SUBROUTINE READIN (KG,NUNBER,KK)

INPLICIT LOGICAL®T (P), INTBGER®2 (I~N)
CONNON/RICA/DATA,PRD
CONNON/NUSTIN/ISET,HEXSET,UARCA,TRACE, THRUAP
CONNOB/STUPIN/ICLEAR,IARROW

COBEBON/DOOP/IPDL

COBNON/BINCE/ICYCLE

DINBESION DATA(700) ,PRD(700),ISET (700) ,NBXSET (150) ,
SHARCA (100) ,ICLBAR (2000) , IARROW (700) ,IPDL (20,2)

KLOSS=KK
G0 TO (10,20,30) ,WUNBER

BRITING ON TERNINAL TO LET USBR KNOW THAT
IT IS AWAITING INPOT.

WRITE (7, 100) KG

FORBAZT (1X,*¢6¢4¢AUAITING IUPUT POR DATA ITEN NITH SUBSCRIPTs', I8/
$1X,°THIS DATA ITEN IS A CONDITION.®)

GO TO 500

WRITE(7,120) Ko
PORNAT (1X, ' #¢¢e¢AGALITING INPUT FOR DATA ITEN VITH SUBSCRIPT=?,I8/
*1X,*THIS DATA ITEM IS A NISSING INGREDIENT OF A CONDITION®)

GO TO 500

WRITE(7, 180) KG

PORMAT (1X,° ¢804S UAITING INPUT FOR DATA ITEN WITH SUBSCRIPZ=?,IN/
ctx,-tnxsoonrn ITEN IS A NISSING INGREDIEZNT OF AN AGTION?)

60 TO 50

READ IN NISSING DATA SUBSCRIPT AND ITS VALUE,

ABAD (8,520) IO.Dl!l(KG).
FORNAT (X10,710.8) :

IF WISH TO TERMINATE BIECUTION,XWPUT A WEGETIVE VALUE OF K¢
17 (XG.1L2.0) GO TO 9999 1
CHECK IF THE CORRECT DATA SUBSCRIPY NAS BEEN INPUT

Ir (KG.NE.KK) GO TO 600
SET PRESENCE OF INPUT DATA TO .TRUR.

PRD (KG) =. TROE.

IF INPUT DATA ITEN BELONGS TO A BUTUALLY BXCLUSIVE SBY,
AND IP THE DATA=1.0 . SET THE OTHER DATA ITEHS

OF THAT SET TO 0.0 AND THEIR PRESBNCE T0 .TRUE.

IF (DATA (KG) .2Q.0.0) GO TO 540

IP(ISET(KG) .NE.0) CALL SETS(KG)

580 IF(ICYCLE.EQ.1) GO TO 600

WHEN A NISSING DATA ITEN IS READ IN 1IN

THIS BOUTINE,ANY DEPENDENTS THAT THIS DATA

ITEA HAS IS TO BE CLEARED IN CYCLES OTHER

THAN CYCLE 1.

FOR THE PURPOSE OF CLEARING THR BFFECTS OF RBADING ¥EW DATA, THB
LIST OF DEPEVDENTS 1S STORED NITH. TEB PIRST BLENENT OF THE SEY

WSET = ISET(KLOSS)
WRITE(6,620) KLOSS,NSET

620 FORBAT(1X, *KLOSS=',I4,8X, ' NSEBT=",]1N)

Ir (WSET .BQ. 0) GO TO 590
KLOSS = NARCA(NSET) ¢ 1
WRITE (6,680) KLOSS

680 PORNAT (1X,°'KLOSS#sssut 1Y)
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PIRST FIND OUT IF THIS DATA HAS ANY DEPENDENT DATA.IP N§O THEW READ
THE WEXT DATA; IF YES THEN CLEBAR I¥

IF ((IABROW(KLOSS¢1) = IARROV(KLOSS)) .BQ. 0) 60 TO 600
START. CLEARING

12 = ¢

L6 = 1t

I1 = IARROW(KLOSS) ¢ L6
KDEP = ICLEAR(IY)

I? (.HOT.PRD (KDEP)) GO TO 7&0
PRD (KDEP) = ,PALSE.

WRITE {6,700 ) KDBP

FOBBAT (1X,° KDEP=' ,I8)

CHECK IF DATA ITEN KDEP HAS ANY DEPENDEST CONPONENTS. IF YES THEN
SUSPEWD CLBARING DEPENDENTS OF KLOSS BY STACKING PROCEDURE ABD
START CLEARING DEPENDEETS OF KDEP; OTHERWISE CONTINUE CLEARING
DEPREDENTS OF KLOSS -

1r ((!lIIOI(l03701) = IARROVW(KDEP)) .BQ. 0) GO T0 7080
12 = 12

IPDL(!Z.l) = KLOSS

IPDL (X2,2) = LG

WRITE(6,720) £KLOSS,LG

FORNAT (1X,°KLOSS=*,14,5%,°L0w=",13)

KLOSS = KDEP

GO TO 660

LG = LG ¢+

WRITEB (6,760) L6

PORNAT (1X,°LG IN LOOP 740=?,13)

IF (16 .LE. (IARROW(KLOSS+1) « !IIIOI(ILOSS))) 60 TO0 680

ALL THE DEPENDENT DATA FOR THIS KLOSS HAVE BBEN CLEARED l'” 30
UNSTACKING CAN BE STARTED

WRITE(6,780) 12

PORNAT (1X,'1IS BEFORE STATENENT 800=;13)

IF (X2 .EQ. 0) GO T0 600

KLOSS = IPDL (12,1)

LG = IPDL(1Z,2)

17 = J2 - 1

URITE (6,820) K1LOSS,1G,1%

PORBAT (1X,*VALUES l"lg STATENENT 800,KLOSS=¢, 14,
‘3!1"6",13,3!,,’!“' '! ’

GO TO 740

RETURN

WRITE(7,560)

PORNAYT (1X, *PROGRAN BXECUTION !“llllfll’ BY AN INPUT OF WEGBTIVE',
** VALUE OF KG*)

WRITB (6, 560)

srop

B¥D
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SOBROUZINE OUTPUT (ICYCLE)

THROUGH THIS SUBROUTINE, IT IS POSSIBLE T0 OUTPUT ANY DATA
VALUE POR CHECKING AND DIOGNASIS

DECLARATIONS

IAPLICIT LOGICAL®1 (P), INTEGER®2 (I-W)
INTEGER*2 STACK,ENTRY,T,TABNO,TABD, TABDK,TFIRST,TEPSETY
CONNON /NICA/DATA,PRD
DINENSIOR DATA (700) ,PRD (700)
WRITE (6,100) ICYCLYE
100 FORNAT (1H1,15X,°DATA VALUES AT THE B¥ND OP CYCLE NO.',13/
1 16X,°08LY THAT DATA WHICH HAS A VALUE IS REPRODUCED HERE®
2//31%,°KGLOBY, 10X, *DATAK® , 10X, *PRD? /)
DO 801 XGLOB = 1,700
1P (.NOT. PID(KGLOB)) 60 TO 801
WRITE (6,800) KGLOB,DATA (KGLOB) ,PRD (KGLOD)
800 PORBAT (25X,I10,1X,P14.4,5X,1L7)
, 601 couTINGS
BRT0RE
s
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THIS IS TRE SUBROUTINE FOR PRINTING AND CLEARING
DATAS IF A TABLE HAS TO BE EXECUTED NORE THAN

OBCE IR A PARTICULAR RUN.

THE DATAS WHICH ARE TO BE PRINTED AND CLBARED ARE
SPECIPIED BY THE DATA STATEHENT IS THE ACTION
SUBROUTINE OF THAT TABLE.

THE WUNBER OF TINES THAT THE TABLE IS TO BE EXBCUTED
IS SPECIPIED BY WCHECK . ’

SUBROUTINE CLBAR(NCLEAR)

INPLICIT LOGICAL*1(P), IWTEGER*2 (I-¥)
CONNON/NICA/DATA,PRD

CONNON/NNSTIHN/ISET,NEXSET, UARCA,TRACE, THERAP
CORBON/STUPIN/ICLEAR,IARROW

CONNON/DOOP/IPDL

DINENSION
*DATA (700) ,PRD (700) ,ISET (700) ,NEXSET {150) ,HARCA (100},
*ICLEAR (2000) ,XARROW¥(700) ,IPDL {20,2) ,MCLEAR(15)

WRITE THE VALUE OF (DATA (501) ,CHECKI)

VRITE (6,100) DATA(501)
WRITE (7,100) DATA(501)
FORNAT (1H1,'#¢ss808 CHECKI=?,2X,P0.1,2X, *eosseeet /)

PRINT OUT THE DATAS THAT HAVE TO BE CLEARED BEFORE
RENTERING THE TABLE.

WRITE (6, 102)

WRITE (7,102)

PORAAT (31X,'KGLOBY, 10X, DATA (KGLOB) * , 10X, * PRD (KGLOB) *///)
DO 5 3=1,15

KGLOB=NCLEAR (J)

IF (KGLOB.EQ.0) GO T0 106

WRITE (6,108) KGLOB,DATA(KGLOB) , PRD (KGLOB)

VRITE (7,108) KGLOB,DATA (KGLOB) , PRD (KGLGOB)

PORNAT (25X,I10,5X,718.4,10X,L7)

CONTINOE .

1=0

I=Ist

KGLOB=NCLEAR(I)

IF KGLOB IS 0 , ALL OF THE DATA HAVE BEBN CLEARED
I? (KGLOB.2Q.0) GO T0 30 '
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SET RGLOB T0 S8R0 AND .PALSE.

DATA (KGLOB) =0.0
PRD (KGLOB) =.PALSE.

POR THE PURPOSE OF CLEARING THE DATA, THE LIST OF
DEPENDENTS IS STORED WITH THE PIRST ELEEBNT OF PTHAR SBf.

NSET=1ISET (KGLOD)
IFP(NSET.2Q.0) GO TO 11"
KGLOB=BARCA (NSET) ¢1

PIND OUT IP THIS DATA HAS ANY DEPBUDENT DATA. IF ¥O ,
READ THE WBXT DATA. IF YRS, THES CLBAR IT.

IP ((IARBOV (KGLOB¢ 1) =IARROVW (KGLOD)) .3Q.0) GO TO 10
START CLEARING

12=0

LG=1

I1=IARROW (KGLOB) ¢LG
KDEP=ICLEAR (1Y)
Ir(.40T.PRD(KDEP)) GO TO 21
PRD (KDEP) =.FALSE.

CHECK IF DATA ITEN KDEP HAS ANY DEPENDENT CONPOWENTS.

IP YES THEM SUSPEND CLEARING DEPEBNDENTS OF KGLOD BY
STACKING PROCEDURE AND START CLBARING DEPENDBNTS OF KDEP:
OTHERWISE COWTINUE CLEARING DEPEWDENTS OF KGLOB.

1P ( (IARBOW (KDEP+ 1) -IARROW {KDEP) ) .2Q.0) GO TO 21
1T=IZ¢1 :

IPDL (IZ,1) =KGLOBD

1PDL (12, 2) =LG

XGLOB=KDEP

Go T0 12

1G=1G 1

IF (LG.LE. (IABRON (KGLOB+ 1) ~IARROW (XG10B))) GO TO 13

ALL THE DEPENDENT DATA POR THIS KGLOP NAVE BERN CLEARED,
SO UNSTACKING CAN BB STABRTED.

IP(I2.20.0) GO 20 10
XGLOB=IPDL (IS, 1)
LG=IPDL(1Z,2)
IT=Iz~1

g0 T0 21

RETURN

BND



APPENDIX E

BATCH MODE PROCESSING PROGRAM
- SOURCE LISTING

This appendix contains a source listing of the
program for batch mode processing of design specifi-

cations.
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