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APPENDIX II

RTL/2 AND RSX DESCRIPTION
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Appendix II

RTL/2 and RSX-11M Description

IT.1 Introduction

‘The aim of this appendix is to lump together the information,
scattered in several references, that was considered to be needed in
order to have a better understanding of the programs and tasks used

i

in this work.

It is not the function oflthis appendix to be a training manual
for RTL/2 nér for the operating system RSX-11M. A complete description
of the syntax of the language and the facilities of the operating
system may be found in the references given at the end of this

appendix.

Sections IX.2 and II.3 of this appendix describe the hain
features of the language and ¢f the 0peratiﬁg system relevant to this
work. Section II.4 describes in some detail the steps involved in
producing a written task using RTL/2 as the language for the source
files, and RSX-11M as the operating system by means of which the task

is built. Some examples are used to illustrate the different steps.
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II1.2 RTL/2

RTL/2 is a high-level programming language developed at the Cof—
porate Laboratory of ICI Ltd. during the period 1969-72. It is
intended primarily for use in multitask systems on smaller computers.
The language resulted from a broad research programme aimed at pro-
vi@ing a basic software suitable for real time applications. RTL/2Z,
although a new language and not a subset or variant of any existing
1anguage, clearly incorporates many features of cther languages such
as.Algol 60, Algol 68, Algol W, BCPL, Coral 66, FORTRAN PL/1 and

POP-2.

I1.2.1 Global structure

Any RTL/2 program requires a certain miﬁimum set of functions to
be provided by the computer in order to run. These functions range
from simple things such as fixed and floating-point arithmetic, to
mére complicated mechanisms such as procedurs entry and exit, and
array subscript checks. These functions are sometimes provided by
hardware but most of the time the hardware will have to be enhanced by
software routines. These routines are known as control routines and

by their very nature cannot be written in RTL/2.

Apart from these routines and any similar software required for
environmental purposes, the software in a computer programmed in RTL/2

is said to form a program complex. A program complex is a collection

of items known as bricks. They are of three types:
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1) Procedure Brick. This is a read only piece of coding
describing an executable process. It may have para-
meters and local variables but the latter are restricted
to be scalars (and not structures such as arrays).

The coding of a procedure may directly access variables
in a data brick, but not the local variables or para-
meters of another procedure. A procedure may not include
internal procedures.

2) Data Brick. This is a named global static collection of
scalars, arrays and records (similar to a common in
FORTRAN) .

3) Stack Brick. This is an area used as workspace by a task
for the storage of local variables, links and other
housekeeping items.

In addition to the three basic types of brick there are two
special classes of brick which can be accessed by RTL/2 coding but not
necessarily completely writtenh in RTL/2. These are called svC procedgre
and data brick. The RTL/2 text describing several bricks may be

grouped together to form a module which is the unit of compilation.

I1.2.1.1 Multitasking

A task, broadly speaking, is an identifiable execution of a
logically coherent sequence of code and is t§ be distinguished from
procedures which are merely passive. In other words, procedures
indicate what is to be done whereas a task is the active doiné. .In a
multitasking situation it is cften convenient to héve qode which can
be used by two or more tasks in parallel. This requires for each
-task to ﬁave a private work-space independent of other tasks. 1In
RTL/2 this is done through the stack. Each task has its own stack

which holds the values of local variables of procedures, subroutine

links and other information relevant to the active execution of a
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series of procedures. Procedures called as sub-routines could be pri-
vate to a task or shared re-entrantly with other tasks. Data bricks
thus provide permanent storage which can either be privaﬁe to a task
or act as a communication area between tasks. The latter case was used
during this work, a general data briék (Data Base) was created to be

shared by the different tasks described in Appendix III.

I1.2.1.2 Re-entrant ccde

Re-entrant code is of considerable value in multitasking systenms
since it allows a single copy of common routines to be used by several
‘tasks simultaneously. This saves on core space by removing the need
for multiple copiés of routines and clarifies the underlying structure
of a system. I/0 routines is a good example of this and are found in

the resident library FTREES.RTL described in Appendix III.

I1.2.1.3 Supervisors

In a multitasking system it is usually possible té consider the
system as comprising at least two levels of software. The top level,
usually known as the supervisor will itself be a program complex. It
will usually be responsible for handling interrupts and scheduling the
task of the complexes at lower levels. The SVC procedure used in
RTL/2 is provided as a means of communication from the lower levels to
the supervisor. Typical uses of SVC procedures would be for the crea-
tion, control and elimination of tasks, for the initiation of input/
output, for the management of message transfers between task and

so on. RTL/2 provides SVC procedures and SVC data bricks, but in
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contrast to normal bricks SVC procedures and data bricks are outside
RTL/2 itself since they are likely to be very system dependent. An
SVC procedure can only be called and not used as a literal value and
the variables in an SVC data brick cannot be used as initial values of

reference variables in other data bricks.

YI.2.2 Text of a program

The characters forming the text of an RTL/2 program are grouped
together into basic items of various sorts and the text is then con-

gidered as a seqguence of these items. The various basic jitems are:

1) Names. A name consists of the usual sequence of letters
and digits of which the first is a letter. There is
no limit to the number of characters in a name and all
characters are significant. The actual character set
chosen for the representation of RTL/2 is a subset of
ISC7. It can be found in Ref. 15 of this appendix.

2) Numbers. Numbers are used to denote literal and initial
values of the following four numerical modes:

a} BYTE. The byte mode represents an unsigned
integer in the range (0,255). It is pri-
marily intended for character handling but
can equally well be used for the manipulation
of any small integers or flags. Its range
is explicitly specified and so the BYTE
mode is truly machine independent.

b) REAL. The real mode is provided for normal
floating-point arithmetic particularly on
machines with appropriate hardware. This
mode was not used in this work in order to
save the limited space available.

¢} INT. The integer mode represents a signed
integer. It assumes a minimum word length
of 16 bits. The -integer can also be con-
sidered to represent a bit pattern and
logical operations can be performed on
integers if they are considered in this
way. This feature of the mode INT was
used sometimes in this work.




J3)

4)

5)

- 6)

n
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d) FRAC. The fraction mode is used to overcome
the problem of fixed point arithmetic due
to machine dependence. A fraction value
lies in the range [-1, +41), that is
including -1 but not +l. This mode was
used to specify the probability values
given to the basic events.

Strings. Strings are used to denote literal and initial
values of arrays of bytes. They are most commonly
used as parameters of procedures for the output of
text. A string is basically a sequence of characters
enclosed in inverted commas and denotes the set of
values formed by taking the IS07 values of those
characters., For example "TEST" denotes the set of
byte value '7', 'BE', 'S', '71',

Comments. In RTL/2 a comment is simply enclosed
between a pair of % characters. A comment may appear
virtually anywhere and may contain any characters
except a new line. Comments were used at the top of
each of the procedures described in Appendix III to
give a brief explanation of each program's function.

Titles. A title provides a means of labelling the
object code or a listing of the source code in whole
or in part. It consists of the keyword TITLE
followed by any segquence of characters and is termina-
ted by a semicolon. Titles were used in this work to
label each module of compilation.

Options. An option provides a means of informing the
computer of any special style of compilation which
may be required. It consists of the keyword OPTION
followed by an identifying number in brackets and
then a series of options separated by commas. A
comuon option used in this work was Bound Check (BC).
For a complete list and explanation of the options
available see Ref. 3 of this appendix.

Separators. The remaining items are separators which are
just the operators and punctuation symbols. They are
grouped into simple separators consisting of a single
character and compound separators consisting of
several characters. Examples of compound separators

are:

: = assignment
/= fraction division
> = greater than or equals.
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Examples of simple separators are:

( left bracket
+ plus

, comma

the whole set of separators is described by Ref. 15
of this appendix.

8) IET replacement. LET is a simple non-parameterized
replacement facility, that enables the user to give
a name to a sequence of items and use this name
instead of the sequence. This facility was widely
used in the definition of the Data Base program
shown in Appendix III.

IT.2.3 Data structures

RTL/2 includes reference modes (REF) and two forms of compound

structures; arrays and records.

I7.2.3.1 Reference modes

Reference variables can take as value the addresses of variables
of primitive modes (INT, REAL, BYTE, ¥YRAC, etc.) or addresses of
arrays or records. All references are constrained to point only one

'type of item and this is specified in the declaration. Thus:

INT I;

REF INT RI := I;

will declare and integer wvariable I and a reference variable RI con-
. strained to take as values, the address of integers and which is

initialised in this case to contain the address of I. This will lock

like:
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Rt

A reference may be declared to be a reference to any mode except other

references.

IX.2.3.2 Arrays

RTL/2 allows arrays of any number of dimensions. An array is a
compound structure consisting of an indexable set of components of the

same mode. Arrays are declared as:
ARRAY (3)INT A;

This indicates that A is an array of three integers, the elements of
an array may be of any mode other than arrays themselves. References

to arrays are declared as:

REF ARRAY INT RA

i
o

this declares a reference variable R&2 and initialises it to point the
array AI. Elements of an array are accessed by appending a subscript
in round brackets to the array identifier (or to ref array variable}.
Thus A(2) denotes the second element of A. In the above example with

RA initialised to A, RA(2) will give indirect access to the same
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variable. The subscripts can be any eipression which gives an

integer value.

Initial values of arrays are denoted by a list of the values for
the individual elements separated by commas and enclosed in brackets,

as an example:

ARRAY (3) INT A := (4,7,10);

If several successive elements are the same then a replica factor in

brackets may be used. For example:

ARRAY (10) REAL A := (0.1,0.0(8),0.1};

In the example A(1l) and A(10) are initialised to 0.1 and the other
elements to 0.0. Multidimensional arrays are handled as arrays of

references to arrays. Consider the following declarations:

ARRAY (3) REF ARRAY INT P := (P1,P2,P3);

ARRAY (4) INT P1,P2,P3;

These declare an array P of length 3 whose elements are references to

the arrays P1, P2, P3. The arrays Pl, P2, P3 are all arrays of 4

integers. The structure created would look as follows:




Alternatively the declaration ARRAY(3,4)INT P will create the same
structure except that the subarrays are now anonymous. Access to
elements of P can be expressed as P(I) (J) or P{I,J) which are eguiva-

lent.

II.2.3.3 Records

A record is a data structure consisting of several components. A
record belongs to a record class defined by a MODE definition which
indicates the modes of the individual components and the identifiers
by which the components may be selected. This is indeed a powerful
feature of RTL/2 because it enables the prograrmer to declare new
modes that will enable the convenient handling of groups of related
information. This feature allows the use of the list processing tech-
niques. A general discussion of list processing for simple problems

{(5)

is given by Foster.

As an example of the use of new modes declarations consider the
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following:
MODE CELL (INT VA, REF CELL NEXT);

there are two components in this record, the first VA contains an
integer value, whilst the second NEXT points to another record of the
same class., Note that mode declaration effectively defines a new
language word in this case CELL. Individual records, array of records
and references to records can be declared using the word CELL as if it

were a keyword such as INT, or REAL. Consider the following example:

CELL BASE;
REF CELL NEXTCELL;
ARRAY (100) CELL CELLS;

The declarations declare a single record BASE, a reference variable
constrained to point to records of this class and an array of records.

This will look like:

BASE

NEXTCELL

- s . . -
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Initial values of records are indicated using a notation similar to
that for arrays with the initial values of the components separated by
commas and the whole in brackets. Unlike arrays repetition factors

are not allowed. If the former example is initialised as follows:

CELL BASE: = (0, CELLS(1));
REF CELL NEXT CELL: = CELLS (2);
ARRAY (100) CELL CELLS: = ((3, CELLS(2), (7,BASE), (O,BASE) (98);

The interlinked structure will look as follows:

|y

———3~ BASE 0 NEXTCELL

Y Y J

1

Record components are accessed by appending a point (.) followed by the
-component name to the record identified (or to the ref record variable).

For the example being considered access to the record component will

be as follows:

cewts (1) | 3 @1 7 @1 o (a)} o .



352

BASE.VA
NEXTCELL . NEXT
CELLS (2) .NEXT.VA

Mode definitions must be placed outside data bricks, and apply to the
whole of the module. The only things that are not allowed as components
are records and arrays of records; any other modes or ref modes

{including ref records) or arrays of them are allowed.

In the example used to illustrate the manipulation of records
thére.are two declarations BASE and NEXTCELL that can be used as
"pointers" to manipulate the list of CELLS. The pointers are used to
"remember" a place in the list and to modify this list. In the
example mentioned BASE is the pointer used to point the top of the
list and NEXTCELL is used to manipulate the list. A way to move down
in the list and link CELL({2) to CELL(3) by means of the peinters of

the example could be:

NEXTCELL := CELLS(3)
CELLS (2) .NEXT := NEXTCELL

The interlinked structure will look as follows:

W

BASE 0

cetLs (1) | 3 (2 | 7 (3) | o @ | o

NEXTCELL




Sometimes in order to terminate the list the last element should point

to no other element of the list. To solve the problem NILCELL is

defined as follows:
CELYL NILCELL := (O, NILCELL)

Note that the next element of NILCELL is pointing to itself. The
list structure for the array CELLS can be set up with the help of the
pointers BASE, NEXTCELL in the same way as for CELLS(2), but the last

element will point now to NILCELL. This could be done as follows:

NEXTCELL := HNILCELL
CELLS (100} .NEXT := NEXTCELL

The interlinked structure will look now as a chain of elements. BASE

will be pointing the first element and the last element will be pointing

NEXTCELL.
BASE | o
l I K
ceLs (1) | 3 ceLLs (2) | 7 cewLs (3) | o

| ----------------------- -

ceLLs (99) | o ‘ ceLts {100) | o

NEXTCELL —3ww. NILCELL
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Pointers are very useful in list processing and in this work several of
them are used to build the trees and to "remember" places in the Data
Base. All the different modes, its components, pointers and important

variables of the programs used in this work are discussed in Appendix

III.

11.2.4 Brick declaration

Two of the three kinds of bricks mentioned when the global struc-
ture was discussed are used in this work: Data bricks containing

global static data and procedure bricks defining executable code.

1} Data bricks. The declaration of a data brick consists
of the keyword DATA followed by its name and a semi-
colon, a series of declarations separated by semi-
colons and finally the keyword ENDDATA. Thus the
examples used to illustrate records before, could be
declared in a data brick with the name CELLDATA as
follows:

DATA CELL DATA
CELL BASE;
REF CELL NEXTCELL;
ARRAY (100) CELL CELLS;
ENDDATA;

2) Procedure Bricks. The declaration of a procedure brick
commences with the keyword PROC followed by the nane
of the procedure, a description of its parameters and
result (if any), a semicolon, a body describing the
action of the procedure and finally the keyword ENDPROC.
The description of the parameters is very similar to
that of the components of a record. It consists of a
list of modes and names separated by commas and enclosed
in brackets. The brackets must always be present even
if there are no parameters. Consider the following
example:
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PROC SUM(REF ARRAY REAI A} REAL;

REAL T := O0.0;
FOR 1 = 1 70 10 DO
T = T + A(I)
REP;
RETURN (T) ;
ENDPROC ;

This example is a procedure SUM which takes a single
parameter A of mode REF ARRAY REAL. The procedure
defines a function as indicated by the keyword REAL
following the bracket and preceding the semiceolon on
the first line. The procedure body consists of the
declaration of the local variable T and initialises T
to 0.0. There then follows a FOR statement which sums
the elements of the array and finally a RETURN state-
ment to pass the real result back to the expression
from which the procedure is call.

Most of the programs shown in Appendix III are procedure bricks
that use the data brick declared in the Data Base program DATBAS.RTL.

A complete description of the statement structure and the operators

available in RTL/2 can be found in references 15, 16, 17 and 18 of

this appendix.

11.2.5 Modules

A module in RTL/2 is the unit of compilation. It‘consists
basically of a collection of bricks, probably, but not necessarily
related. If a brick declaration is preceded by the keyword ENT then
its name will be globaly known and the briék accessible from other
modules; Conversely in order to access a brick in another module an
adequate description of that brick must be given to the compiler so !

that the correct mechanisms can be compiled. 1In the case of an ‘

external procedure the number and modes of the parameters (and result) ‘
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have to be given but their names are immaterial. The description con-
sists of the keywords EXT and PROC followed by the procedure descrip-
tion and a list of brick names. For example a module using the trigono-
metric functions SIN, COS, and TAN could express these as external as

follows:
EXT PROC (REAL) REAL SIN, COS, TAN

these bricks have as parameter a real and will deliver a real.

In the case of data bricks the situation is a little bit differenﬁ,
' the names of the internal variables have to be given so that they can
bé referenced individually. In fact the description of an external
data brick is identical to its declaration preceded by EXT except

that the variables must not be given initial values.

A module can contain:

1) Bricks to be compiles
2} LET definitions

3) Titles and Options

4) External descriptions

B) Record mode definitions.

A suitable order for a module could be:

1) OPTION statement

2} TITLE

3} 1ET Definitions

4) MODE Definitions

5) EXT procedure descriptions
6) EXT Data brick descriptions
7) Data brick declarations

8) Procedure declarations.
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I1.2.6 Input/Output

The way in which'data may be transferred between a program and a
physical device depends very much upon the characteristics of that
device. It may handle whole records at a time or merely a stream of
individual characters. In RTL/2 a standard has been set for stream-
oriented I/0. The kernal of ﬁhe mechanism is an SVC data brick con-

taining two procedure variables. The SVC data brick is as follows:

SVC DATA RRSIO
PROC( )BYTE IN;
PROC (BYTE) OUT;

ENDDATA;

The procedure in IN (when called) removes the next character from the
current input stream and returns it as a result. The procedure in QUT
(when called) sends the character passed as parameter to the current
output stream. Thus the channel that the current input or output
stream manipulates is simply defined by the procedure that is the Qalue
of IN or OUT. A channel is not restricted to being a physical device,
it might simply be an internal arrayl ‘The switching of streams is
carried out by assigning different literal procedures Eo the procedure
variable IN and OUT. This can be done directly by the user or by the
system on his behalf. This was carried out in the programs of this
work frequently. (See Appendix III proc COMIP.TRL). A detailed des-

cription of the I/O facilities in RTL/2 based in the procs IN and OUT

can be found in Ref. 16 of this appendix.
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IXI.3 RSX

The RSX-11M Realtime Operating System can be used on any DEC PDP-11
computer, except PDP-11/03. The minimum configuration is a 1léK
"PDP 11/10 with a teletype. The computer used in this work was a
PDP 11/20 (28K). RSX-1lM is designed for application requiring response
to physical events as they cccur. Real time operation is based on the
continucus interaction of tasks stored within RSX-11M in response to
events occurring in the outside world. The tasks or programs stored
within RSX determine how the system will react to real-world events.
Response may consist of selecting and sending control information back
to the process being monitored as in a chemical manﬁfacturing facility.
It may involve a series of calculations as in laboratory data processing.
In the case of an operator command entry, the response might involve

starting the execution of a new task.

RSX~-11M is an event-driven system, that is, the occurrence of a
gignificant event causes the scheduling, interruption, execution, or
resumption of programs or tasks that have been written to respopd to
that event. The events are presented to the RSX-11M Executive as
interrupts which can be either internal or external to the system. 1In
the case of external events, such as the completion of an analog-to-
digital conversion, the interrupts are generated by hardware devices
connected to the computer system and directed to the relevant device
driver. 1In the case of internal events, such as the request of a task
execution by another task, the interrupts are generated by software
and recognised by the RSX-11M Executive. In both cases, the interrupts

are channelled to the proper service routine by the hardware. The




359

combination of the PDP-11M hardware interrupt system and the RSX-11M
software service routine provides the efficient interrupt processing

required for effective real time operation.

II.3.1 RSX-11M tasks

Programs that have been fashioned into executable units are called
tasks and the program which creates tasks is called the Task Builder.

It is a vital element in the overall operation of a software systen.

All tasks in ﬁsx-llM are stored on disk in memory image format and
are fétrieved by name. A task image is produced by a liﬂking operation
performed by the Task Builder. It incorporates all the elements
necessary to make a task ready for execution. Typically the Task
Builder operates on the output of acompiler or assembler which are
binéry files. (In this work the compiler was the RTL/2 one}. It
integrates the main program and its subroutines into a single file
and establishes the links with the common data areas and re-entrant

library routines that the task needs to access.

IT.3.1.1 Overlay structures

The memory resocurce of a computer is fixed and finite. If a pro-
gram will not fit in the available memory it must be split up or over-
laid. Overlaid tasks share the fixed memory such that when one part
of the program is complete, it is overlaid by another. It is the

function of the Task Builder to create, from a set of user overlay

specifications, the overlaid task structure. For some of the tasks
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used in this work it was necessary to use overlay structures; they

can be found described in Appendix III.

II1.3.1.2 Task creation process

The task creation process can be summarised in three steps. The
user must:
1) Prepare a program section or sections in a supported
language (RTL/2 in this work).

2) Submit each program section to the appropriate
language translator.

3) Submit the translated program sections to the Task
Builder.

The functions of the Task Builder can be summarised as follows:
1) Reallocates each object module and assigns it an

absolute address.

2) Links the modules by correlating global symbols.

3) If the user so wishes, it prints a load map which
displays the assigned absolute address.

4) Searches the disk-resident library of subroutines,
and links subroutines containing global symbols
requested by other object modules.

5) Outputs the final linked program that can be later
lcaded to the Executive.

6) Creates overlay segments to facilitate the execution
of large programs.

ITI.3.2 Service at peak load

RSX~-11M provides facilities for minimising absoclute response to a

single event and maximising the number of events that it can service at
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peak load. Some of these facilities are:.

1) Multiprogramming

The natural synchronisation regquirements of programs coupled@ with
‘the disparity between the time required for input/output transfers and
fhe time required for processing can result in idle time for system
resources. Multiprogramming is a method of maximising system efficiency
by building a queue of demands for resources. The demand is achieved
by maintaining in main memcry two or more tasks waiting for a system
resource. The concurrent tasks are then multiplexed, the needs of one

task being serviced during the “dead time" intervals of the other task.

Multiprogramming is accomplished by dividing available memory into
a number of named, fixed partitions. Tasks are built to execute out of
a specific partition, and all partitions in the system can operate in
parallel. If a task occupies the entire main partition, its operation
is mutually exclusive with those tasks which occupy the areas subparti-
tions. The existence of subpartitions makes it pdssible to divide the
space of a large partition among several smaller tasks. This is a very
real requirement in a system which pemits language trénslation con-
currently with real-time processing, since language translators require

large partitions and are used intermittently.

The advantages of multiprogramming can be explained by a simple
illustration. Programs A, B and C are being executed in a system
without multiprogramming. Program A reads some information from disk,

operates on it, and displays a report. Program B performs some




362

computation, displays a message, performs some more computation, and
writes the result to disk. Program C performs some computation, reads
some information from disk, performs some more computation and writes
the result to disk. Fig. II.3.1 illustrates the seqguence in which
various operations are performed as the three programs execute one
after the other. HNotice that while any part of the system such as a

disk drive is being used, the other parts such as the central processor

(CPU} are idle. Fig. II.3.2 shows the sequence in which the same
fﬁnctions are carried out under RSX-11M. Note that the three resources
involved (CPU, disk drive, printer} are, at timés, used simultaneocusly.
Note also that concurrent execution of three programs require less

computer time than sequential execution of the same programs.

2) Priority scheduling

Precise priority determinations assures accurate decisions on
what task to run next. RSX-11M supports up to 250 priority levels,
which may be assigned and amended by the operator as necessary. Tasks
may be initiated by the operator or other tasks depending on the
nature of the data to be acquired or the process to be controlled.
Real time tasks execute in direct response to external.interrupts,
periodically (as in the scanning of analeg/digital inputs), or at
specified times during the day. ACommands are straightforward@ and easy
to use. For a complete description of the different commands see Ref.

11.

3) Multitasking

Multitasking is the multiprogramming of two or more tasks which
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need to communicate among themselves and synchronise their activities.
Ina uniproceésor environment some response time dependencies can only
be achieved by inducing parallelism. Foi example, in an ajrline reser-
vation system a single console reguest may regquire several independent
file accesses, and to achieve the needed response time, these accesses
and their subsequent processing must occur in parallel under the control
of a single master task. To exercise this control, the master task must
be able to start, stop and syncﬁronise activity with related subsidiary
tasks. In effect, a multitasking capability gives every user task the
ability to become an executive and thus extends the benefits of parallel

execution to the user tasks. RSX-11M provides the services necessary

to support multitasking.

4) Disk based operation

In many real~time applications, the total size of the programs or
tasks that are necessary to perform a given job is larger than the
size of the available computer memory. Also many of the tasks required
to carry out the applications are executed in sequence rather than con-
currently. Tasks which are not currently active are stored in secondary
memory (disk) and quickly loaded into primary memory when needed. This
makes it possible for the RSX-11M system to serve applications requir-
ing fast response to real world events while efficiently handling

large amounts of data.

In program development mode the disk is used to store programs,
such as compilers, assemblers, editors and linkers as well as the files

produced by the output of these system programs. Disk also provide a
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convenient medium on which to store user data acquired by real time
tasks before it is processed by analysis tasks to produce reports,

statistical history and so forth.

RSX-11M maintains a copy on disk of all the tasks that have been
installed in the system. These tasks are régistered by name in disk
directories, and by name and disk address in core-resident system tables.
* By registering installed tasks in pfimary memory, loading from disk
involves only one simple fast disk transfer; this is a very signifi-
cant feature for real-time applications where response is critical.

Data files are also stored on disk referenced by name in a directory-
structured organisation. These data files can be accessed randomly

or sequentially by user programs.

5) Checkpointing

Temporary copies of tasks that have been "roclled-out" by the
system are stored on disk. RSX-11M provides a checkpointing option
(roll-in/roll-out) whereby low-priority tasks can be interrupted by
high-priority tasks, copied onto the disk to make memory available to
the high-priority tasks requesting execution and 1ater‘resumed frém

the point of interruption.

II.3.3 The Executive

The RSX-11M EXecutive is permanently memory-resident and constitutes

the heart of the operating system. The Executive provides the management

facilities to allocate system resources to user and system tasks and to
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arbitrate the conflicts that may arise between several tasks competing
for the same resources it provides the services mentioned in Section

III.3.2. A complete description cf the Executive and its services can

be found in the Executive Reference Manualssl

I1.3.4 OUtilities

RSX-11M provides the user with a comprehensive set of utility pro-

grams. The utility programs and their identifiers are as follows:

1) Peripheral Interchange Utility Program (PIP). PIP is a
file transfer program that provides the user with
facilities for copying, renaming, listing, deleting
and unlocking files.

2) File Transfer Utility program (FLX). FLX is a file
conversion program that provides the user with a
facility to convert files between DOS-11 and
RSX-11M formats and vice versa.

3) File Dump Utility Program (DMP). DMP is a file listing
program that provides the user with a facility for
obtaining a printed copy of the contents of files.

4) Line Text Editor Utility (EDI). EDI is an interactive
context editing program that provides the user with
a facility for creating and maintaining text files.

5) Source Language Input Utility Program (SLP). SLP is
a batch-coriented editing program that provides the
user with a facility for creating and maintaining
text files on disk.

6) Librarian Utility Program (LBR). LBR is a library main-
tenance program that provides the user with a facility
for creating, modifying, updating, listing, and
maintaining library files.

7) File Structure Verification Utility Program (VFY).
VFY is a disk verification program that provides the user
with a facility for verifying the consistency and
validity of the file structure on a specified device.

Several of these utilities were widely used during the development and
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testing of programs for this work. A detailed description of the

utilities and their options can be found in the Utilities Procedures

Manual for Rsx-llu.(lq)
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11.4 Program Development

There are a number of steps that are involved in producing an

RTL/2 written task for RSX-11M. These are:

1} . Preparation of the source file.

2) Compilation to produce a macro file.

3) Assembly to produce a binary file.

4) Linking with other modules to produce a task image file.

These steps are illustrated in Fig. II.4.1, the whole process for pre-
paring a source program for execution is illustrated in Fig. I1I.4.2.
To illustrate the sequence of events involved in Fig. II.4.1 consider

the following explanation of each point:

1) Preparation of source file

The source file should have the file extension "RTL" for convenient
use of the compiler. Note that all modules presented to the compiler
should have at least one OPTICON statement and a TITLE. The text should

follow the rules of syntax of the language RTL/Z.(lsl

2) Compilation

A typical compiler command string would be:

RTL XAMPLE, TI:=XAMPLE/TI:XAMPLE/CS:XAMPLE
(1) (2) (3) (4) (5} (6)

for a single source file (XAMPLE.RTL) to be compiled. The elements of

the command are:
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(1) The three letter command to RSX-11M.
(2) The compiler output file (XAMPLE.MAC).

(3} The listing output file. In the example a full
listing 'will be produced on the initiating terminal.

(4) The source file (XAMPLE.RTL).
(5) The module TITLE.

(6) The CSECT name for use in the task builder.

For a short listing with two source files as was the case for most of
the programs of this work the command might be (STDAT.RTL is the
- standard declarations file used in this work. See Appendix III for the

listing).
RTL XXX,TI:/SS=STDAT,XXX/TI:XXX/CS:XXX

Full details of the compiler features, the errors produced during com-

pilation and support facility are given in the RTL/2—RSX€EUEmanua1.(3)

(3) Assembly

The compiler cutput is assembled using the MACRO assembler task.

The command string for the example being considered would be:

MAC XAMPLE:=XAMPLE
1) (2 (3)

where the elements of the command are:

{1) The three letter RSX-11M command.
{2) XAMPLE.OBJ binary output file.

(3) XAMPLE.MAC input file.
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After assembly the compiler cutput file can usually be deleted using

PIP.

PIP XAMPLE.MAC;*/DE

4) Linking

The linking process provides a large number of options to the user.
A detailed description of them can be found in the Task Builder

Reference Manual.(13)

To simplify matters it is assumed in this
example that the linked output is destined by an RSX-11M system and
not some other environment. For the example being considered the user

creates the command file XAMPLE.CMD using EDI and containing the

following task-builder command lines:

XAMPLE, TI:/SH=BEAl,XAMPLE {1}

10R,AR2,CTL,BA2,SLB/LB,ELB/IB (2)

/ : (3)
STACK=200 (4)
UNITS=3 (5)
ACTFIL=2 (6)
ASG=TI:1:2:3 {7)
PAR=GEN : 40000 : 40000 (8)
PRI=82 (9)
TASK=...XAM (10}
uic=22,5 (11)
/A {12)

A command file is used in order that the user does not have to re-type
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the entire 12 lines if he modifies the task at a later date. The

command lines have the following significance:
Line (1) specifies that:

a) The output file is to be called XAMPLE.TSK

b) A short listing of the task map is to be
produced on the initiating terminal

c} The input files are to be BAl.OBJ, and
XAMPLE.OBJ.

Line (2) specifies further input files IOR.OBJ, ARZ2.0BJ,
CTL.OBJ, SLB.OLB and ELB.OLB. The last two files are
cbject library files indicating that only modules
required by the other file will be included in the task
image output. A more detailed description of these files

is given in the RTL/2-RSX-11M manual.(B)

Line (3) specifies that no more files are to be built
into the task. Subsequent lines specify task builder
options. The options allow the user to tailor the task
image to his exact requirements. Line (4) specifies
the stack length. Line (5) specifies that 3 loéical
units (i.e. input/output devices) are to be used.
Line (6) specifies that only 2 of the logical units will
require filing system support (Active files). Line (7}
assigns the logical units to all the initiating terminal.
Line (8) specifies that partition GEN is to be used and

alsoc gives its base address and length (in octal).

Line (9) specifies that the task priority is to be
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82 (on a 1-250 range). Line (10) specifies the three
letter task name to be XAM. The three dots are com-
pulsory if the task is to be executed in the same
manher as the system utilities EDI, MAC, PIP etc.

This was the way used for the tasks used in this work
to generate the fault trees and their names were
restricted for this reason to three letters. Line (12}
specifies the end of options input for the task
builder. Note that there is no restriction that

tasks must be linked (or compiled or assembled) on the

"target" system on which the task is to run, normally

another system will be used.

For real-time applications tasks must normally interact with each
other via resident data areas. For economy reasons tasks may also
share copies of common routines. Since RTL/2 cecde is re-entrant any

sharing is completely transparent to the user; the only effect of

linking to.a shared area is to reduce the size of the user task. Data
areas can obviously only be shared for communjcations purposes.

Suites of user tasks on the PDP-11 of the Chemrical Engineering
Department used in this work will normally link up to 3 data or code

shared regions: -

1), The BAZ, CTL, SLB shared region (FTREES for this work).
2) The plant I/0 region (DATBAS in this work}.

3) The user area.

An example of a task CAL used in this work, that is linked to some_of

these areas is given below in command file form:
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CAL,TI:/SH=BAl,CAL
T/LB,ELB/LB

/

UNITS=3

ACTFIL=2
ASG=TI:1:2:3
PAR=GEN : 40000 : 40000
PRI=8B0

TASK=...CAL
COMMON=DATBAS :RW

LIBR=FTREES:RO

This task has "read-only" access to the library of code in FTREES. The
task has "read-write" access to the common data area in DATBAS. Note
that in second line of the file includes the library T created for the
different programs used in this work. All the command files used in
this work to help in thé building of the different task are shown in

Appendix III.

Details of the RTL/2-RSX-11M facilities at the Chemical Engineering

PDP—11/20 Computer are contained in Ref. 1 of this appendix.
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Appendix IIX

Programs and Tasks

IIT.l1 Introduction

This appendix presents all the programs and tasks used to implement
the fault tree synthesis methodeology. Section III.2 describes the
different MODES used and the structure of the data base, Section III.3
presents the different tasks used in this work and their options.
Section III.4 provides a listing in alphabetical order of all the pro-

grams used by the different tasks described in Section III.3.

Listings of some of the output provided by the most used tasks are

included in a special section at the end of this appendix.

I1I.2 Records and the Data Base

III.2.1 Introduction

One of the most useful features of RTL/2 during the development of
the computer programs for this work, was the possibility of declaring
new MODES. This feature was a powerful tool that allowed the author
the freedom of action needed to manipulate the construction of fault

trees using list processing techniques.

This section is devoted to describing the records that were
declared for this work and the role played by them in the structure of

the Data Base. In order to make the best use of the space available in

the computer, the following approach was used in the definition of the
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MODES whenever it was possible:

1)
2)
3)

4)

The

function.

~ shown in

Use of 8 bit BYTES (rather than 16 bit INT's) to
conserve storage space.

Use of bit manipulation to pack most of the informa-
tion into BYTE or INT data.

Use of integers related to lock-up tables instead of
large repetitive strings.

Versatile records were preferred to specific ones.

names given to each new MODE were related directly to its
The lock-up tables used for the faults and unit names are

Table III.1 and III.2. An example of the interlinked struc-

ture using the MODES described is also shown in this section.

I1I.2.2

Records

A description of the records used in the computer programs is

presented in this section. The arrows from the boxes, are used to

indicate in the figures, that those components are references to other

records.

An asterisk is used to indicate the fields that use bit

manipulation to handle the data. Note that the spare field, that

appears in some of the MODES, does not waste space.

III.2.2.1 MODE_ BOUNDECO

VARBC KA1 NA2 NA3 NEXTBC
,
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This mode has the information related to the Boundary Conditions and
Not-allowed faglts of ‘each event. Each field is described in Table
+IIX.3. Note that in this work the maximum number of faults used was
45. The number may easily be increased if needed, by adding new

integers to the MODE declaration, i.e. NA4, NAS5, etc.

I11.2.2.2 MODE DATAV

HL LL PRVA ACTVA_ PRIO PREX

This mode is used to store the data related to the measured variables.

Its fields are described in Table IIX.4.

IT1.2.2.3 MODE EVENT

EDEN UNID VAR INOU NAVA _FAULT NEXT TOP  BACKG NEXTG UNNO

PROB

! 'R

This mode is used in the description of each event that forms the trees
and minitrees. Some of its fields are used in the construction of the
minitrees only and others in the construction of the trees only. 1Its

fields are described in Table III.S.
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I11.2.2.4 MODE FAS

This mode is used to deal with long strings in the programs such as
the name of the units or the name of faults. It is an array of bytes

and has only one field L.

I1I.2.2.5 MODE GATE

CLASS EXTRA BACKE NEXTE NEGATE BC

T Y v

This mode 1s used to deal with the data related to the gates used in
the trees and minitrees. The description of its fields is given in
Table III.6 |

III.2.2.6 MODE INDEX

TYPE TEX FIRSEL

Y

This mode is used to ease the location of the right minitree when the

fault tree is being constructed. Its fields are described in Table III.7.
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IIX.2.2.7 MODE STREAM

S10 €10 FROM) TOUN NAVAR

U I

. This mode is used to deal with the data of the unit's streams in the
topology of the system under study. Its fields are described in

Table III.S.

I1I.2.2.8 MODE UNITDE

UNUM ___ TY IYE __INST OUTST NEXU

I

This mode deals with the data related to each unit that forms part of the

system under study. Table III.9 shows a description of its fields.
III.2.2.9 MODE VARIAB

NAMEF _NAMET MEsu  EX NOVA BACKS ' NEXVAR VALIES

I

This mode is used to deal with the data of the variables in a system.

Table IXI.10 shows a description of its fields.
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I1I.2.3 Data Base

-With the help of the records described in the former section a
Data Base was created. Fig. III.2.3.1 shows the actual program
DATBAS.RTL that was used. It shows the restrictions of the Data Base
due to the space limitations impose@ by the hardware. Fig. III.2.3.2
shows the memory layout of the core image on the disk that was used in

this work.

The Data Base shown in Fig., III.2.3.1 has several embodied comments
that help to explain its structure. Several NIL declarations were
needed and are also shown in Fig. III.2.3.1 the NIL declarations were
needed becaus; RTL/2 does not have an equivalent to the NIL feature of
ALGOL-GS. A brief description of the most important pointers defined
in the Data Base is presented in Table III.1l, Some of these variables

are used at each stage of the fault tree development by the progrﬁms.

Fig. III.2.3.3 shows an example of thé list structure for the
topology of the Two Pipe and valve system menticoned in Chapter 4,
(Fig. 4.3). Note how the'different elements of the arrays are inter-
linked to form the structure required by the algorithm to carry out the

fault tree construction.

ITI.3 Tasks

Some of the tasks used in this work have already been mentioned
elsewhere in this work. A brief description of each one of the tasks

that have been used in this work together with their options is shown




in TableIIT.12. ‘Task DEB is the only one with several possible combina-
tions of options. The first part of the option before the second aster-
- isk, refers to the number of the arrays that the user wants to print.

The array options for this first part are:

1 - Events

2 - Gates

3 - Boundary Conditions

4 - First Main event of each unit
5 =~ DUnits

6 =~ Streams

7 < Variables

8 - Data for measured variables
9 - Faults
10 - Types of units

11 -~ Print all the arrays

The secorid part, after the second asterisk, refers to the part of the
array stated in the first part option that the user wants to print.

The options for the second part are:

1 - Print the whole array

2 = Print the part of the array related to the
minitrees

3 - Print the part of the array related to the

trees.

These three options oniy apply to the first three arrays mentioned in
the list of array options. For all the rest the second@ number should

always be 1. A command line to use DEB could be as follows:
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DEB TI := TI:*1*3

In this example the user would like to print the part of the array of
events that is related to the tree that hag been developed. E#amples

of the output produced by DEB are shown in listing III,5.

All the tasks except BTR can Yead/write data from/to the disk
(DK¢:)} or the teletype. BTR can only read/write data from/to the
teletype because (in order to save space} different I/0 procedures were
used. ‘The output printed by BTR during the construction of the fault
trees refers to warning or error messages. The indirect command files
used to build the tasks togethér with their overlay description, where

applicable, are shown in Figs. II1I.3.1 to III.3.15.

Examples of the use of each task are as follows:

BMT DK@:A.TNT;1 = DK@:PIPE.DAT

BTR TI: = TI:*1

CAL TI: TI :*Q

DEB DK@:VALVE.PRO;1" = TI:*3%3

DES DK¢:B.TNT;l = DK¢:HEXVAL.DAT :
LIT TI: = TI:

PMT TI: = 1I:

PRI  DK@:HEXVAL.PRO;1l = TI:

PTR TI: = TI:

REU TT: = TI:

RFA TI: DK@ : FAULTS .DAT

il

TRU TI: DK@ : TYPE .DAT

RVA TI: = TI:
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III.4 Programs

All the programs used by the different tasks hentiqned in the
previous section are included here in alphabetical order. Each program
has a title or some comments at the top that gives a brief description
of its function. The name of each program is restricted to six
characters. Each name was given according to the function of each

program, e.g. the program that deals with the garbage collection was

called GARCOL.RTL etc.
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X ALTERNATIVE INFUT PROCEDURE %

LET BUFLEN = 723

LET IOSERR = 5p4@;
LET IPUT = OCT Loge;
LET QIOERR = 5p383
LET WAIERR = 59393

. MODE BUFBLK C(INT BDUMVRD,
: REF BYTE BBUFADD,
INT BBUFS1Z., BUFCHAR, BSP1, ESP2, BSP3);

‘MODE IOSTAT (EYTE 10STLOW,JIOSTHIGH,
INT 10STVAL) 3

~ SVC DATA RRERR;

"~ LABEL ERLS

.- INT ERN3

. PROC C(INT) ERP}
. ENDDATA}

- DATA QIO0DAT;

- ARRAY(BUFLEN)BYTE BUF := (SF(BUFLEN)):

- INT INEXT := @3

. I0STAT 18 ¢t= ('B'»'28°,2)3
BUFBLK BE t= (12,BUFC1), BUFLEN, B, 2.2, 2)3
INT ITOTAL := @3 .

ENDDATAS

" EXT PROG () RRNUL:
'EXT PROC (INT) RSXWTS,TESDSU;
EXT PROC (INTLINT,INT,INT,REF 105TAaT,PROCC),EEF BUFELK)

ENT PROC ALMIF ()BYTE;
IREXT s= INEXT + 1
- FOREVER DO £ BUT ONLY IF USER INFUTS <CR> 2
IF INEXT < ITOTAL
THEN RETURNCBUF(INEXT));
ELSELF INEXT = 1TOTAL
THEN RETURN(LF);
ELSE RSXQIO(IPUT,2,2,8,1S, RRNUL,EB);
TESDSW(QIOERR);

RSXWTS(2);
TESDSW(WAIERR);

IF 1S.10STLOW # 1}
THEN ERPCI0OSERE)}

END;
ITOTAL := IS510S8TVaAL + }:
INEXT := 17 t .
ENL; )
REP:

RETURNCSP); %¥ JUST T0 SATISFY COMPILER %
ENDPROC:

FAGE ALMIFP +RTL

RSXQ10;
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: 390
X ALTERNATIVE OUTPUT PROCEDURE 2

LET BUFLEN = 723
LET IOSERR = 58173
LET OPUT = OCT 488
LET VFC = OCT &3
- LET QIOERR = 5pl163
- LET VAIERR = S5p263

MODE BUFBLK (INT BDUMWRD,
' ‘REF BYTE BEUFADD,
INT BBUFSIZ, EVFCHAR, BSPY, BSP2, BSP3);

' MODE I0STAT (BYTE 10STLOW,I0STHIGH,
INT 10STVAL);

Sve DATA RRERR;
LABEL ERL:
INT ERN:
- PROC CINT) ERP:
ENDDATA;

DHTA QI0DATS
' ‘ARRAY(BUFLEN)BYTE BUF := (SP(BUFLEN));
INT ONEXT 1= 1;
I05TAT 15 := (2,2, 2);
BUFBLK BE 3= (lQoBUF(l)oloVFCaﬁaaoﬁ):
INDDATA;

EXT PROC () RRNUL} |
EXT PROC (INT) RSXWTS, TESDSV;
EXT PROC C(INT,INT,INT,INT,REF IOSTAT,PEOC(), REF BUFELK> RSXQIO:

ENT PROC ALMOP (EYTE B):
BUFCONEXT) 3= B3

IF ONEXT = BUFLEN OR B = CR OR B = VT
THEN BL«BBUFSIZ t= IF B = VT
T . THEN ONEXT = |
ELSE ONEXT '~ ~
END;
ONEXT 1= g;
REXQIOCOPUT,2,2,2,15, RRNUL, BRE)

TESDSW(QIOERR);

RSXWTS(2);
TESDSW(WAILERR);

IF 15S«10STLOV # 1
THEN ERPCIQSERR)§
| END3
END3
ONEXT := ONEXT + 13
- RETURN; -
ENDPROC;

PAGE ALMOF «RTL
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Z DATA OF A *B" EVENT %

EXT PROC (REF FRAC,FRAC, INT» RAB,LABEL) GETFRA:

~ ENT PROC BEVTC(REF EVENT E):

: E«BACKG t= GATEPO;

~. L1sGETFRACEe.PROLsPePED, 1, "PROBABILITY",L1);
ENDPROC; - i

FAaGE : BEVT «RTL
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% BUILD MINITKEES %

EXT PROC (REF EVENT) BEVT,MEVT,REVT,TEVT;
EXT PRCC (REF INTLINTLINT,INT,RAB,LAREL) GETINT:
'~ EXT PROC C(REF BYTE,INT,RAB) GETBYT;
"EXT PROC () REF EVENT NEXTFE;
- EXT PROC (RAB)> INT REFATR;
~ "EXT PROC (REF BYTE.INT) SbITHY;
-+ EXT PROC () INT RETYUN; '

" ENT PROC BMINT()S
“ o INT UN3
“ T UBYTE TYEVS
o INT ILIN>TOTEV 1= 83
. -UN t= RETYUNC); '
-~ WHILE UN # 2 DO
‘ 1 ¢:= CI;

GETBY TCTYEV, 3, “TYFE OF EVENTC(* T0 TERMINATE INFUTI™;

WHILE TYEV # '%° DO
BLOCK
REF EVENT E $= NEXTFE():
E-UNID := BYTE (UN);
E«IDEN 3= TYEV;
GETBYT(E« VAR, 1, "VARI AELE"™) ;

~L1: GETINTCIN,2,3,1,"8-0UT, 1=18,2=N0 VAR.,3=1=VAR",L1)}
SBI TEY(Ee INOU> IND3
E«FAULT t= REFATR("++");
TOTEV := TOTEV+1;
1F TYEV = 'M*

THEN IF I # CI
THEN EVT(ITE)«TOF := E3

END;
ITE = 13
MEVT(E);

ELSELIF TYEV = *T' THEN TEVT(E):;
ELSEIF TYEV = 'R' THEN REVT(E);
ELSEIF TYEV = 'B' THEN BEVT(E);
ELSE TWRT("#NL#EVENT UNDEFINED"
“(BMINTRTL) ")
END; :
1 3= 1+1;
ENDBLOCK: ]
GETBYT(TYEV, 3, "TYPE OF EVENT(* TO TERMINATE INFUT)");
REF; '
LOT(COLO)«TYFE 2= BYTEC(UN):
LOT(CGCLO)«FIRSEL := EVT(CI1);
COLO t= COLO + 1;
Cl := CI+TOTEV;
UN $= RETYUN ()3
REF;
. ENDFPROC;

PAGE : EMINT fRTL
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OPTIONC1) EC,TR;
TITLE =
BUILD MINITREES;

LET

. LET

LET

< EXT
- EXT
- EXT

EXT

EXT

EXT
L EXT

SV

COMERR = 50203
SP = OCT a2;
LF = OCT 12;

PROCC)BMINT;

PROC() RSXINT:

PROCCINT) RSXCL:

PROCCINT,REF ARRAY EYTE) RSXOFPI»RSXOFD:
PROCCINT) INT RSXSwW],RSXSWO03

PROC (REF ARRAY BYTE,REF ARRAY BEYTE) INT TREAD;

PROC () BYTE ECHOIN,COMIP;

DATA RRERR;
LABEL ERL;

" INT ERN;

- ENDDATA}

SVe

U

PROCCINT) ERP;

DATA RRS10;
PROC () BYTE IN;
PROGC (BYTE) OUT;

- ENDDATA;

DATA RRERRX:

INT LINENODS

BYTE UEFLAGsERRLUN:
INT RSXDSW;

" ENDDATA}

DATA FILLAT;

ARRAY(73) BYTE FILE = “#SP(72>#';

INDDATA;3

ENT

FROC RRJOB();
ERELUN := 3;
REXINTC();

IN 1= COMIF;

IF INCY # 'B' OFR INC) # *M*' QR INC)Y # '7°

THEN ERP(COMERR);

- ERL3

TREAD(FILE, "=");.
RSXOFOC1,FILE);
RSX5WoC1);

FOR J 2= 1 TO LENGTH FILE DO
FILE(J) := SP;
REP;

TREAD(FILE, “"#LF#");
IN := ECHOIN:
RSXOPI(2,FILE)S
RSXSWI(2);

BUMINTC():

RSXCL(1);

RSXCL(2);

OR INC) #

L]




ENDFROC?

FAGE

BM T
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OPTIONC1) BC» TR;
TTLE ~
CONSTRUCTION OF TREE;

LET COMERR = 5220;
LET SP = 0OCT 42:
LET LF = OCT 12; .

- EXT PROCCINT) BUILTT: :
EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD:
EXT PROC () BYTE ALMIP,COMIP;
EXT PROC (BYTE) ALMOP;
EXT PROC () INT 1READ;

SVC DATA RRERR:
" LABEL ERL;
INT ERN:
PROCCINT) ERF;
ENDDATA;

- SUC DATA RRSIO3;
FROC () BYTE 1N;
PROC (BYTE) OUT:
_ ENDDATA3

'svc DATA RRERRX;

INT LINEND;

'BYTE UEFLAG, ERRLUN;
, INT RSXDSW;
ENDDATA:

DATA FILDAT; .

~ ARRAY (35) BYTE IFILE = “#SP(35)#";

_ ARRAY (35) BYTE OFILE := “#SP(35)#";
ENDDATA;

ENT PROC RRJOB();
INT 15 .
ERFLUN 3= 3;
IN 1= COMIP;
IF INCY # *B' OR INC) # *T' OR INC) # 'R* OR INC) ¢ * ¢
THEN ERP{(COMERR); S ' ' ’
END;

TREAD(OFILE, " =");

TREADCIFILE,"%");

1 := IREAD();

IN := ALMIF;

QUT := ALMOF:

BUILTT(CI>;
ENDFROCS
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2 BUILDING THE EVENTS %

EXT PROC () REF VARIAB CHEVAR:
EXT PROC () CHEEDA, CHECKL,NEWEVT:

ENT PROC BUILDE():
"IF FLAG = @8
THEN EST 2= EST.NEXTs
ELSE FLAG t= &5 |
- END3 ' ' |
- BLOCK
REF VARIAB Vi 1= CHEVAR(); |
IF V] :=: NILVAN 2XND SUCH VARIAELE OR END X |
THEN CHECKE():
RETURN S
END; ‘
VST := Vi3
IF ESTIDEN = "B’
THEN NEWEVT();
ELSE CHEEDA(): .
S END?
.~ ENDBLOCK;
ENDFROCG:
|

PAGE BUILDE.RTL |
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% BUILLCING THE REST OF THE TREE 2

EXT FROC () BUILDE:

ENT PROC BUILDR():;
WHILE EAST<IDEN ¢ 'M' DO
IF EASTNEXTG t=: NILGA OR
EASTNEXTG 2#: QM
THEN IF EASTNEXT $=: NILEV
THEN EAST 1= EAST.BACKGe BACKE:
GST 1= EAST.BACKG;'
BCST =2 GSTWBC3
UST 1= EAST.UNNO;
GOTO L1
ELSE, EST t= EAST.NEXT:
UST 1= EAST.UNNO:

END3
FLAG = 13
C = *%*J
BUILDE();
o END;:
L1:REP
ENDPROC;

PAGE BUILDR4RTL




wlan an w ) an ap 4 ob &y

Tmearsssen s ru Y

398
% BUILDING THE TREE %

EXT PROC () TOEVT, BUILDE.EUILDR,COPYGAS

ENT PROC BUILDT();
1F BT = 9
THEN TOEVT()}
BUILDE();
-ELSE COPYGA():
BUILDEC):
BUILDR();

- . END3
. EINDPROC?
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Z BUILT THE TREE %

EXT PROC () SCANVA,DESIGN:}

ENT PROC BUILTTCINT 1)J;
RTD = I3
1F RTD = ] I REAL TIME ANALYSIS 2
THEN SCANVA()3
ELSEIF RTD =8 X DESIGN ANALYSIS 2
THEN DESIGN ()3
: ELSE TURT(™#NL#x%x%x ERROR IN BUILTT«RTL"™)?
. END; h
- "ENDFRDC3

PAGE BUILTT.RTL
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OPTIONC(1) bC, TR
TITLE ~
CLEAR AND/OR LINK ARRAYS;

LET COMERR = 5000;
 LET SP = 0GT 48;
- LET LF = 0CT 125

EXT PROCCINT) CLAOLI; :
- EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD;
- EXT PROC () EYTE ALMIP,COMIF:;
. EXT PROC (BYTE) ALMOF3
EXT PROC () INT IREAD;

SVC DATA RRERR;
-’ LABEL ERL3
© - INT ERN;
, PROC(INT) ERP;
ENDDATA;

~ SVC DATA RRSI0;
- FROC () BYTE IN;
.~ PROC (BYTE) OUT;
INDDATA:

SVC. DATA RRERRX:;
© "INT LINENO;
BYTE UEFLAG, ERELUN;
-INT RSXDSVW;
ENDDATAS

- DATA FILDAT:
ARRAY (35) BYTE IFILE 3= “#SP(35)#';
ARRAY (35) BYTE OFILE 1= "#SP(35)#";
ENDDATA;

ENT PROC RRJOB();
INT I;
ERRLUN := 33
IN := COMIF; _ :
IF INCY # *C® OR INC) # *A' OR INC) # °*L°* OR INC) # * °*
THEN ERP(COMERR); i
END;

TREAD(OFILE,'"=*);

TREADCIFILE,*"%");

I 2= TREAD();

IN 2= AaLMIF;

OUT := ALMDF;

CLAOLICI):
ENDPROCS ‘

PAGE caL «RTL
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% CHECK 'AND' GATE %

EXT PROC () REF VARIAB CHEVAR;
EXT PROC () GARCOL;
EXT PROC (BYTE,INT)> INT GETBIE;

ENT PROC CHEAND() REF VARIAB; .
© ©  _WHILE GETEIB(GST<CLASS.1) = |1 DO
. " GARCOL(CY3 - B
.. REP} '
IF GST t=: NILGA THEN RETURN(NILVAN); END?
IF ESTeIDEN = *M*' OR ESTeIDEN = SP
THEN RETURN(NILVAN)3
.. END3
.. RETURNCCHEVARC));
- ENDPROC:

PAGE CHEANDe RTL
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% CHECK Be Ce AND Ne Ae Co IN TREE %

EXT PROC CINT,INT) INT GETBIT:
EXT PROC () REF VARIAB CHEAND,CHEVAR;

ENT PROC CHEBC(REF VARIAB V) REF VARIAB!
1F EAST.IDEN = *M' OR V t=: NILVAN
THEN RETURN (V)3
END;
BLOCK
REf EVENT E := NILEV
REF GATE G t= GST;
REF BOUNDECO BCA := GSTWEC;
INT N,ANSS B
IF EST.1DEN ¢ *R' AND EST.IDEN ¢ ‘B*
THEN WHILE G $##: NILGA DO '
E 1= GeBCeVARECS
IF V.NAMEF = EJ.NAVANAMEF AND
VeNAMET = EJNAVA.NAMET AND
VeNOVA = E.NAVA.NOVA
THEN GOTO L1}
END; -
‘ G 1= E.BACKG:
REP;
RETURN (V);
' . END; .
LIt:N 2= EST«FAULT; .
" 1F N » E4FAULT
THEN TWRT("#NL#EVENT ALREADY IN THE SAME BRANCH#CR#");
END; .
IF K <= 16 THEN ANS t= GETBIT(BCA-NAl.N);
ELSEIFf N <= 32 THEN ANS 3= GETBIT(BCA«NA2,N=16);
ELSEIF N <= 48 THEN ANS 3= GETEBIT(BCASNA3,N=32);

END;
- IF ANS = ]
THEN IF GETBIT( GST.CLASS,1) = 1
THEN RETURN (CHEANDCI); ~
ELSE EST t= ESTeNEXT:
1F EST.IDEN ='M"' OR
" ESTIDEN = 5F
THEN RETURN (NILVAN)
END;
RETURN (CHEVAR()):
END;
END; -
RETURNCV);
ENDELOCK:

ENDPROC;
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% CHECK DIAMOND EVENT 2
EXT PROCC(REF EVENT,REF GATE) REF GATE DELGATS

ENT PROC CHECKD()3:
IF GSTNEXTE :=: NILEV
THEN GST := DELGAT(EAST,GST):
BCST t= GSTeBC3 :
EASTeNEXTG t = NILGAS
: ELSE EASTeNEXT :t= NILEV:
E - END; -
.. ENDPROG;

PAGE : CHECKD«RTL
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% CHECK IF THE EVENT HAS BEEN DEVELOPED ALREADY 2

EXT PROC () NEVEVT;
EXT PROC (REF EVENT) NODEVL:
EXT PROC (REF EVENT) INT CHSEBC3

ENT PROC CHEEDA ¢);
INT I 3= CI;
REF EVENT E t= EVI(I1);
WHILE E.IDEN # SP D0
1F E«NAVA t#: NILVAR
"THEN BLOCK
REF VARIAB V 1= E.NAVA;
I1F VST«NAMEF = UJ.NAMEF AND
VUST.NAMET = UV.NAMET AND
UST+NOVA = V.NOVA AND
EST.FAULT = E«FAULT
THEN IF CHSEBC (E) = }
THEN NODEVL(ES;
ELSE NEVEVT();

END;
RETURN
END;
ENDBLOCK;

END;
I 2= 1I+1;
E 1= EVIKE);
REP; '
NEWEVT();
ENDPROC;

CHEEDA.RTL
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b 405
% CHECK "EX=-OR' GATE %

EXT PROC (BYTE,INT) INT GETBIB;
EXT PROC (REF VARIAB) REF VARIAB CHEBC;

ENT FROC CHEEOR (REF VARIAE V) REF VARIAN}
1F GETBIE(GST«CLASS,2) = |
THEN IF GST.NEXTE t#t NILEV
THEN BLOCK :
REF EVENT E t= GST«NEXTE;
WHILE E.UNNO t#: NILUNI DO
1F EeNAVAJMESU = 1Y?*
THEN
TWRT("#NL#VARIABLE ALREADY ON"
"“(EX~DR GATE)");
OUTC(E«NAVANAMEF);
OUTC(E<NAVANAMET);
IVRT(E.NAVA.NOVA);
TWRTC“#NL#VALUE: *")3
IWRTC(E«NAVALVALUES. ACTVA):
RETURN (NILVAN); ’
END}
E 1z ENEXT;

" REP;
ENDBLOCK:
END;
END;
- RETURN (CHEBC(W));
~ ENDPROC;

PAGE CHEEQOReRTL
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Z CHECK ON~LINE VARIAELES 2

EXT PROC (RAB) INT REFATR:

ENT FPROC CHEONLCREF VARIAB V) INT:
IF VeMESU = 'Y’
THEN BLOCK

REF DATAV DA := V.VALUES;

IF DA<ACTVA > DA.HL
THEN RBRETURN (REFATR(“HI"));
ELSEIF DA<ACTVA < DAJLL

THEN RETURN (REFATR(™LO™));

END;
RETURN (MAXNOFAULT + 133
ENDBLOCK; }
END3
RETURN (8);
ENDFPROC '

PAGE CHEONLRTL
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2 CHECK IF VARIABLE IS ACTIVE %

INT PROC CHEVACCREF VARIAB V) INTS
REF DATAV V1l 3= V.VALUES:
1F V1.ACTVA > Vl.HL OR V]1.ACTVA < Vl.LL
THEN RETURN (1) . o
END; -
' HRETURN (@)3
ENDFROC;

FAGE CHEVAC «RTL
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% CHECK VARIABLES %

EXT PROC (REF VARIAB) INT CHEONL3

EXT PROC (REF BYTE) REF VARIAB FlV1S;

EXT PROC (INT,REF VARIAB) REF VARIAB CHEVOR;
EXT PROC (REF VAR1AB) REF VARIAE CHEEBC;

BNT PROC CHEVAR () REF VARIAB;
INT F 1= PB;
REF VARIAB V := NILVAR:
" L1SsIF EST.IDEN # "R®* AND EST.IDEN # 'B'
- THEN V := FIVISCEST.INOU); -
' IF V t=3 NILVAN
THEN RETURN (V)3
ELSEIF V t=: NILVAR
THEN RETURNC(CHEBC(V));
ELSEIF RTD = |
‘ THEN F t= CHEONL(V)}
IFF #8
THEN V:= CHEVOR(F,V);
IF V :=: NILVAN
THEN
IF EST.IDEN = 'M*' OR
EST«IDEN = SP
THEN RETURN(NILVAN);
ELSEIF ESTeNEXTeIDEN n'M*
OR - g
ESTeNEXT«1DEN = SP
THEN
RETURN(NILVAN); :
ELSE EST t= ESTNEXT:
V t= NILVAR;

GOTO L1
ENLD3 )
ELSE RETUEN(V);
END;
END;
EN D;
ENL;
RETURN (CHEBC(V));

ENDPROC;

PAGE CHEVARRTL
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Z CHECK VARIABLES BEFORE PRINTING %

EXT PROCCREF VARIAB) FPRINVA;
EXT PROCCBYTE, INT) INT GETEIE;

ENT PROC CHEVBP (REF STREAM S)3
EEF VARIAbL V := NILVAR;
REF STREAM SA s$= NILSTM;
IF GETEIBE(S.S510,1) = |
THEN SA 7= S.FROMU:OUTST;
WHILE SA :#: NILSTM DO
IF SA«TOUN :=: S.TOUN
THEN V 3= SA.NAVAR:

GOTO LIS
ELSE SA t= SANEXTS;
END; ;
REP;
ELSE V := SeNAVAR:
"END; )
L1:7WRT("#NL#VARIABLES : *);
- " FRINVAC(W);

1F GETBIBE(S.S10,1) = 1}
THEN IF S.NAVAR :1#; NILVAR
THEN V := S.NAVAR:
TURT("#NL#INTERNAL VARIABLES : *);
PRINVACW)
END;
END:

. ENDPROC;

PAGE CHEVEP.RTL
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X CHECK VAERIABLE OUT OF_RANGE = 0

EXT PROC () REF VARIAB CHEAND;
EXT PROC (BYTE.IKT) INT GETBIB;
EXT PROC (REF VARIAB) REF VARIAB CHEEOR;

INT PROC CHEVORCINT F,REF VARIAb V) REF VARIAB;
IF F = MAXNOFAULT + 1 OR F # EST.FAULT
THEN IF GETBIB(GST.CLASS,1) = |
THEN RETURNCCHEANDC)J; ~
ELSE RETURN (NILVAN)3

END;
END;
o RETURN (CHEEOR(W));
ENDPROC;

PAGE CHEVOR. RTL
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"2 CHECK IF Be Ce ARE THE SAME %

EXT PROC (BYTE,INT) INT GETBEIB;
EXT PROC (REF BYTE.INT)> CLbLITB, SBITBY3

ENT PROC CHSEBCC(REF EVENT E) INT
| REF BOUNDECO B} = EeBACKGe BCo B2 1= BCST:
| REF.GATE Gl t= E.BACKG,G2 1= GST:
REF EVENT £] 3= G1eBACKE,E2 1= G2.BACKE;
INT FLAGY 2 83 7 -
1F Bl :=: NILBC
THEN TWRT(“#RL#NILBC IN CHSEEC.RTL'):
RETURN( @)
END:
IF BleNAl ¢ B2.NAl
TAEN RETURNCE) S
ELSEIF Bl«.NA2 # B2.NA2
TAEN RETURN(2)3
ELSEIF Bl.NA3 # HB2.NA3
TAEN RETURN(8);
END;
WHILE El«IDEN # *M' DO
WAILE EC4IDEN # 'M' DO
IF GETBIB(E2.INOU,7) = @
THEN IF El.VAR = E2.VAR AND
EFNAVANOVA = E2.NAVA.NOVA AND
Ef«FAULT = EZ4FAULT
THEN SEITBY(E2.INOU,7):
GOTO L1:
END; B
END; .
G2 = EZ24BACKGS
E2 := G2+BACKE;
REP: '
: GOTO L2;
Lt: Gl := El+.BACKG:
El := GIl+BACKE;
G2 t= GST;
E2 1= G2«BACKE;
REF; '
L2:E2 1= GSTeBACKE;
WHILE E2+IDEN # *M' DO
IF GETBIECEZ2.INQU,7) = @
THEN FLAGY := ;3
END; . -
CLEI TBCE241INOU,7)3
G2 t= E2eBACKG:
E2 1= G2.BACKE;

REF;
IF FLAG]1 = P AND El+IDEN = 'M°'
THEN "RETURNC1); ~
‘END3 B
’ RETURN(B);
_ ENGPROC; :

PAGE ' CHSEBC «RTL
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% CLEAR ARRAYS AnD/OR LINK THEM %

% B= LINK ARRAYS ONLY %

% 1=CLEAR AND LINK THE PART OF THE ARRAYS THAT WAS USED IN 2%
% “"THE CONSTRUCTION OF THE TREE 2

% 2=CLEAR AND LINK THE WHOLE ARRAYS 2

. EXT PROGC (INT) CLEVBT,CLEGUT;

ENT PROC CLAOLI CINT NUM)3
CLEGUTCNUM) ;
© . CLEVBT(NUM);
ENDFROC;

PAGE ‘ CLAOLI «RTL




% CLEAR A BIT IN A BYTE % 413
INT PROC CLBITB(REF BYTE BYT,INT ElTNUM);
VAL BYT := BYTE ( BYT LAND ((255 SLL EITNUM) LOR
(255 SRL (9=BITNWM))I);
ENDFROC; v

FAGE CLBITBeRTL
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% CLEAR BHe Ce USED IN BUILDING TREE

ENT FROC CLEBCT CINT NUMJCON)J
REF BOUNDECO B $= NILEC;

IF NUy = 0
THEN GOTO L1;
END; -

FOR 1 = CON TO MAXNOGMI Do
B s= BGCO(1)}

. BeVARBC 1= NILEV;

E«NAl t= 85

BeNA2 = 283

BeNAJ3 = £}

BeNEXTHBC := NILEBCS

REP;

FREEBC = BCOCCON);

Ll?FOR I 1= CON TO MAXNOGM1 DO
- BCO(I).NEXTBC t= BCO{I+1);
. REPF; -

~ ENDPROC:

PAGE CLEBCTRTL
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% CLEAR GATES USED 1IN BUILDING TREE %
% INCLUDES CLEARIKG A BIT OF VARIABLES USED IN THE TREE X .

EXT PROC (INT,INT) CLEECT
EXT PROC (REF BYTE,INT) CLBITE;

ENT PROC CLEGUT (INT NUM);
- INT CON t= )}
REF GATE G t= NILGA;
REF UNITDE N :» GAT(1)eBACKE«UNNO?
IF NUw = 2 o -
THEN GOTO L1:;
ELSEIF NUM & 1 THEN :
" WHILE N t=: NILUNI DO
CON t= CON + 13
t= GAT(CON)+EACKE«UNNO}
REF} '
- END3
~FOR 1 := CON TO MAXNOGM! DO
G :t= GATC(I); :
GeCLASS 1= 23
GeEXTRA 1= SP;
GeBACKE 3= NILEV;
"GeNEXTE 2= NILEV;
GeNEGATE t= NILGAS
GeBC := NILEC:
"REF;
FOR I := 1 TO MAXNOVAR DO
CLEITEB(VAB(I) «EX,2)3

REP;
FREEGA := GAT(CON):
GATEFO := GATC(CON);
LISFOR 1 := CON TO MAXNOGMI DO
T GATCI)«NEGATE := GATC(I+1);
REP; ' .
CLEBCT(NUM, COND3

ENDFROC3

FAGE CLEGUTRTL
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% CLEAR EVENTS USED IN BUILDING TREE %

ENT FPROC CLEVET(INT NUM)}

INT CON t= 13

REF EVENT E 1= NILEV:

I1F NUM = @

THEN GOTO L1
ELSEIF NUM = |}
THEN CON := CI3

END;

FOR I t= CON TO MAXNOEM] DO
E 1= EVI(I)} i
E<ILDEN := SF;

EsUNID = SP;
E«VAR = SP3
E«INQU = 83
E.NAVA := NILVAR;
E«FAULT := £;
EoNEXT 3= NILEV:
E«TOF := NILEWV;
E+EACKG 1= NILGA?
E+NEXTG t= NILGAS
E«UNND 1= NILUNI;
E«PROE t= 2.282;

REP;

FREEV := EVT(CON)}
BT = 23

C 3= "+°

FLAG t= @3
L1: FOR I := CON TO MAXNOEM1 DO
° EVT(I) eNEXT t= EVT(I+1);
. REP; " )
ENDFROC;

PAGE CLEVET<RTL
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ZICLEAR A BIT IN AV INTEGER X%

ENT PROC CLREBITC(REF INT WORD, INT EBITnUM)3

VAL WORD := WORD LAND ((=] SLL BITNUM) LOR
" (=] SRLC17=BITNUM)));
ENDPROC; T U

PAGE CLRLITRTL
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% COMMAND INPUT 2

LET BUFLEN = B@;
'LET GMCERR = 52433

EXT PROC (REF ARRAY BYTE) RSXGMC:
EXT PROC C(INT) TESDSW3

" DATA COMDAT;

ARRAY(BUFLEN)EYTE BUF t= (SP(BUFLEN))}
INT INEXT = @2, '

y TOTAL 1= @23
"ENDDATAS

ENT PROC COMIP()BYTE?
INEXT t= INEXT + 13
1F INEXT = ] )
THEN RSXGMC{(BUF);

TESDSW(GMCERR)3
TOTAL t= RSXDSW;
END; _ :

- IF INEXT <= TOTAL
THEN RETURNCBUFC(INEXT));
END;

RETURNC(LF) 3
EINDFROC;

PFAGE COMIFP «RTL
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%2 COMPLETE THE VARIABLE 2

EXT PROC(REF BYTE,INT,RAB) GETBYT;

ENT PROC COMPVACREF STREAM AS,REF UNITDE U);
WHILE AS :1#: NILSTM DO
IF AS.TOUN 1=: U
THEN
BELOCK
REF VARIAHB V := ASNAVAR:;
WHILE V :#: NILVAR DO
GETEYT(V.NAMET,» 1> "NAME OF VARIABLE"):;
V 2= V.NEXVAR; ~

REF;
ENDBLOCK:
END3
AS = AS.NEXTS;
| REF; :
ENDFROC:

PAGE ' COMFPVARTL
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%L COMPLETE VARIABLES FOR UNITS NOT BUILT YET %

EXT PROC(REF BYTE,INT,RAB) GETEYT:
EXT PROC (> REF UARIAB NEXTFV;

ENT PROC COMPVI(REF STREAM S);
BYTE ANS; ~
REF VARIAE V = NILVAR.V: t= S.NAVAR;
L1: GETBY TCANS, 2, "ARE THERE ANY MORE VnRIABLES(YlN)“):
" WHILE ANS = *'Y' DO
V t= NEXTFV()3 :
GETBY TC VeNAMET, 1, "NAME OF VARIABLE"):
VeNEXVAR = NILUAR;
VI.NEXVAR 3= V3
Vi tm V3
GETB?TcANS.a."aRE THERE ANY MORE VARIABLESC(Y/N)*);

REP;
IF ANS # 'N°
THEN TWRTC“#NL#PLEASE TYPEC(Y/N)™):
GOTO L1:
END; ' B
~ ENDPROC}

FAGE COMPV!-RTL
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% COMPARE RABS %

EINT PROC COMRAB(RAB A»B) INT;
IF LENGTH B > LENGTH A THEN GOTO L13END;
FOR 1 = ] TO LENGTH B DO )

IF ACI) # B(1) THEN RETURN(C@);END;
REF; :

RETURN(1);
L1: TWRT("#AL#STRING TO0O LONG"™);
" RETURN(®);
* ENDPROG; '

FAGE COMRAB.RTL
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% COFY BITS OF A BYTE %

INT PROC COPBIB (BYTE B1,REF BYTE B2);
. VAL B2 := B2 LOR Bif
ENDPROC: -

COPBI E«RTL
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Z COPY BOUNDs CONDs AND Ne Ae Co %

~ EXT PROC () REF BOUNDECO NEXTFB;
- EXT PROC (INT,REF INT) COFYBI;

ENT PROC COPYEBC(REF GATE G)3
REF BOUNDECO Cl1 t= ESTNEXTGeEC:
REF BOUNDECO C2 1= NEXTFB();
C2.VARBC t= EAST; '
COPYBIC(Cl+NALsC2.NAL);S
COPYBIC(Cl.NA2,C2.NA2)2
COPYBEICC1«NA3,C2.NA3)}
COPYBIC(BCST.NAl.C2.NAL1);
COPYBI(BCST«NA2, C2.NA2);
COPYBEI(BCST«NA3,C2¢NA3);
GeBC t= C2;° b
BCST t= C2;

ENDFROC;

PAGE COFYBCeRTL
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%2 COPY BITS OF AN INTEGER %

ENT PROC COPYBICINT C1.REF INT C2);
VAL C2 := C2 LOR C13
ENDPROC; -

PAGE COPYBl «RTL




--------------------

425
% COPY A GATE %

EXT PROC () REF GATE NEXTFG;
EXT PROC (BYTE.,RREF BYTE) COPBIB;
EXT PROC (REF GATE) COQPYBC3

ENT PROC COPYGA()3
REF GATE G tw= NEXTFG();
COPBIB(EST«NEXTG+CLASS,GeCLASS)?
GeBACKE 1= 'EAST; h
EASTeNEXTG t= G
COPYBC(G);

_ GST 1= G}

ENDPROC

PAGE COPYGA«RTL
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2 GET THE DATA OF THE VARIABLE 2

EXT PROC(BYTE.,INT) INT GETBIB;
EXT PROC(REF BYTE,INT) SBITBY;
EXT PROC() REF VARIAB NEXTFV:
EXT. PROC(REF BYTE, INT.RAB) GETBYT;
- EXT FROCC(REF INT»INT,INT,INT,RAB, LABEL) GETINT:
EXT PROCC(REF VARIAB) VALUE;

ENT PROC DATVARCREF UNITDE U, REF STREAM S):
- REF VARIAB V t= NILVAR;
I1F SeNAVAR r=: NILVAR
' THEN SeNAVAR 1= NEXTFV():
SBITEY(S.EID,1Y):
END; - i
UV t= S.NAVAR; ,
WHILE GETBIB(V.EX,1) # @ DO
IF VeNEXVAR i®: NILVAR
THEN VeNEXVAR = NEXTFV():
V':= VoNEXVAR;
ELSE V := VeNEXVAR3
END; ‘
REP;
© GETBYT(V.NAMEFs 1, "NAME OF VARIAEBLE");
LI:GETINT(V.NOVA,1,32767-1,"N0e OF THE VARIABLE'.L1);
" VeBACKS t= 853 ~ ’ | B
L2:GETEYT(V.MESU,»1,"1S THE VARIABLE MEASURED(Y/N)");
IF VeMESU = *'Y?
THEN VALUEC(V);
ELSEIF V.MESU # °*'N°
THEN TWRT(“#NL#PLEASE TYPE C(Y/N)');
GOTO L2;
END; _
- SBITBY(Ve.EX,1);3
. 1F VeNEXVARSNAMET = SF AND VeNEXVAR«NOVA = @
: THEN V.NEXVAR := NILVAR;
. END; -
ENDPROC;

DATVARRTL
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OFTIONC1> BC,TR;
TITLE ~
DEBUG?

LET COMERR = 52£2;
LET SP = OCT 4@;
- LET LF = OCT 123

EXT PROGCINT, INT) DEBUG:
EXT PROC() RSXINT; ‘
EXT PROCCINT) RSXCL3;
- EXT PROCCINT,REF ARRAY BYTE) RSXOFI.ERSX0F03
EXT PROCCINT) INT RSXSWI,RSXSW0s3
EXT FBOC (REF ARRAY BYTE, REF ARRAY BYTE) INT TREAD:

- EXT PROC () BYTE COMIP:

EXT PROC () INT 1REAL:

SVC DATA.RRERR;
: LABEL ERL;
INT ERNG
PROCCINT) ERF;
ENDDATA;

SVC DATA RRS10;

' PROC () BYTE IN;
PROC (BYTE) OUT;

INDDATA}

SUC DATA RRERRX;
‘ INT LINEND:
BYTE UEFLAGsERRLUN;
. INT RSXDSW;
ENDDATA?

DATA FlLDAT:
ARRAY (35) BYTE IFILE 1= “#SP(35)#';
ARBAY (35) BYTE OFILE s= “#SP(35)#';
- ENDDATA

EINT PROC RRJOB();
INT 1,43
%2 1~ NO« OF ARRAY TO PRINT 2
% J- PART OF THE ARRAY TO PRINT %
ERRLUN := 3:
IN t= COMIF;
IF INO # 'D' OR INC) # "E* OR INC) # "E' OR INC) # * ¢
THEN ERP(COMERR); : ,
END;

TREADCOFILE,"=");
" TREALCIFILE,"%")3
1 := IREAD();
J t= IREAD(); -
REXINTC):
RSXOPOC1,0FILE);
RSXSWOCI);
RSXOF1(2,IFILE);
RSXSWi(2);
DEBUGC1,J):
RSXCL(1);
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RSXCL(2);
ENDFROCS

PAGE DEE «RTL
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% DEBUG. ARRAY OF EOUNDARY CONDITIONS %

EXT PROCCINT,INT» BYTE) PRICHA3
EXT PROCC INT) DEBECP;

ExT PROC DEEBC ( INT J)3
INT I =13
TWRYT("#NLCA)#ARARAY OF BOUNDes COND."):
FRICHA(1,21,"'%"); : '
SWITCH J Of L1,L2,L3;
" TWRT(“#NL#ILLEGAL VALUE'™);
: GOTO EX3
-LISWHILE 1 <= MAXNOG DO
- DEBECGF(1):
I 1= 1I+1;
REP; )
GOTO EX;
L2: BLOCK )
REF UNITDE UEC := BCOC(1).VARBC.UNNO:?
INT K =13 )
WHILE UBC :=: NILUNI DO:
DEBBCF(K)3
K s=K+1;
UBC = BCOCK) « VARBCsUNND3
REP;
ENDBLOCKS
. GOTO0 EXS
L3: BLOCK _
-REF UNITDE UEC := BCO(]1)<VAREC.UNND]
INT L 3= 13 -
WHILE UEC :=: NILUNI DO
L := L+};
UBC t= BCOC(L)«VARBC.UNNDS
REPF; h '
WHILE UEBEC :#: NILUNI DO
DEBBCP(LJ}
L t= L+1:
UBC := BCOCL)VARBC.UNNO?
REFP;
' ENLDBLOCK:
~ EXt RETURN;
" ENDFROGC;

FAGE DEBBEC «RTL
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X DEBUG & PRINT AERAY OF EOUNDe CONDe X

EXT PROC (RAE,INT,REF BYTE) TESTSP;
EXT PROC C(INT,INT) FRIFFE;

ENT PROC DEBBCP C(INT I);
REF BOUNDECO BEC t= BCOCI);
TWVRT(“#NLC3)#He Co : ")}
IVRT(1); '
TWVRT(“#NL#VARBC : ");
IF BCeVARBC t=: NILEV
THEN TWRT(“NIL EVENT™); :
ELSE’
FOR K t= 1 TO MAXNOE DO
IF BCsVARBC s=: EVT(K)
THEN IWRTCK);
GOTO L1;
END; -
REP;
_ END3
‘L1t TWRTC"#NL#NAL ¢ *);
 "PRIFFB(ECeNALS1);
.~ TWRTC"#NL#NA2 i *);
PRIFFBC(BC.NAZ2, 2);
TURT("#KL#NAS 3 )3
PRIFFB(BCeNA3,3);
TWRTC"#NL#NEXTEC: *):
1F BCeNEXTEC t=: NILNEEC
THEN TWRT("NIL NEXT BeCe™);
ELSEIF BCeNEXTHC :=: NILEC
THEN TWRT("NIL Be Ce™;
ELSE FOR J := | TO MAXNOG DO
1F BCeNEXTBC t=: BCO(J)
THEN IVWRT(J);
END;
REP;
END;
ENDPROC;
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% DEBUG & PRINT ARRAY OF DATA FOR VARIABLES %

EXT PROC (RAL,INT,REF BYTE) TESTSP:
EXT FROC C(INT,INT,BYTE) PRICHAS

EINT PROC DEBDAT €)3 .
TWRT("#NL(3)#ARRAY OF DATA FOR VARIABLES"™);
PRICHA(1,27, "% ")}

FOR 1 1= 1 TO MAXNOMEVAR DO
TWRTC®#NLCI)#DAT ¢ *)3
IVRT(I);

BLOCK

REF DATAV D := DAT(I)S
INY K3

TWRT(“#NL#HL ¢ *);
I1WRT(D.HL)?
TWRT("#NL#LL ¢ ™3
IWRT(D.LL);
TWRT("#NLP#PRVA  ");
IVRT(D.FRVA);
TWRTC"#NL#ACTVA ¢ ")
IVRT(DeACTVA);
TURT("“#NL#FRIO ¢ ");
K 1= D.PRIO;}

IWRTC(KY;3
TESTSP("PREX ¢ "»1,De PREX);
ENDBLOCK? .
. REF;
ENDFROC;
PaGE DEBDAT.RTL .
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%2 DEBUG ARRAY OF EVENTS 2

EXT PROCCINT,INT, BYTE) PRICHAS
EXT PROCC INT) DEBEVPS

ENT PROC DEBEV ( INT J)3
JIWRT(Y#NL(3)¢ARRAY OF EVENTS"™):
.PRICHAC1,15,'%"');3
SVITCH J OF L1,L2,L3;
TUBT(“'NL'ILLEGAL VALUE™");
GOTO EX3
% 1=PRINT THE WHOLE AREAY 2
% 2«PRINT THE EVENTS RELATED TO THE MINITREES %
Z 3=PRINT THE EVENTS RELATEL TO THE TREE 2%

Li: FOR I 3= ] TO MAXNOE DO ~
- ' DEBEVP(1); :
REF;
‘ .GOTO EX; !
L2 BLOCK
REF UNITDE U = EVT(I).UNNO:
INT K t= 13
WHILE U t=3: NILUNI DO ] |
DEBEVP(K) 3
K t= K+13
U s=2 EVT(K)«UNNO3
REP; ”
ENDBLOCKS
) - GOTO EX3
L3: BLOCK
REF UNITDE U 3= EVT(I).UNNO,
INT L $=1; |
WHILE U i=: NILUNI DO |
L. s= L+1; ' : |
U := EVT(L)+UNNO: |
REP; ‘ |
WHILE U :#: NILUNI DO
DEBEVP(L):
L = L+1;
U ts EVT(L)UNNO}
REF; ”
ENDELOCK?
- EX3RETURN;
ERDPROC;

FAGE DEBEV «RTL
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% DEBUG ARRAY OF EVENTS AND PRINT %

EXT PROC (FRAC,INT) FVWRTF;

. EXT PROC (BYTE,INT) INT GETBIB;

EXT PROC (RAE,INT,REF BYTE) TESTSF;
EXT PROCC INT) TRNOWR:

- ENT PROC DEBEVP ¢ INT 1)
INT KU ,KI}
REF EVENT E 3= EVT(1);
TURT("#NLCIIFEVENT 1 *);
IVRT(1): '
~ TESTSP(™IDEN: “s1,E.IDEN);
TWAT(“#NLFUNID s "*);
1F E«INID = SP
THEN OUT('S');

ELSE KU ta E.UNID;
IWRT(KW;
TWRTC(“#SF(3)#™);
TYRT(TYUCKU)Y <L) 3

END3 :
TESTSP("VAR: ", 1,E.VAR)}
TURT(“eNL#INDOU: ™)
FOR I t= 1 TO 8 DD
IF GETBIBC(E+INOU,1) = ]
THEN I1WRTC(1l): B
ELSE OUT(*2*):;
END;
REP;
TWRT("#NL#NAVA: ")
1F EeNAVA $=: NILVAR
THEN TWRT(“NIL VARIABLE"):
ELSE IWRT(E.NAVANDOVA);
END; v
TWRTC"#NL#FAULT: *);
TRANOWR(E.FAULT);
TWRTC("*NL#NEXT: **);
IF EeNEXT :=: NILKEX
THEN TWRT("NIL NEXT EVENT')}
ELSEIF ENEXT :=: NILEV
THEN TWRT("NIL EVENT™);
ELSE FOR K t= 1 TO MAXNOE DO
IF EeNEXT "5e: EVT(K)
THEN IWRT(K):
GOTO L1
END; )
REF;
END3
l.l: TWRT("™#NL#TOP: *):
" 1F EeTOP t=: NILEV

THEN TWRT("NIL EVENT™):

ELSE FORL := | TO MAXNOE DO
IF E«TOP $=: EVTI(L)

THEN IWRT(L):
GOTO .23
END;
REF;
END:
L2: TWRT(“#NL#BACKG: *):
IF E«BACKG $=: NILGA
THEN TWERTC("NIL GATE"™):

FAGE DEBEVFPJRTL
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ELSE FOR M t= 1 TO MAXNOG .DO
1F EeBACKG t=: GAT(M)
THEN IWRT(M):
GOTO L3;
END;
REP:
END;
L3t TUWRT(“#NLENEXTG: )3
IF ENEXTG t=: NILGA
THEN TVRTC("NIL GATE™):
ELSEIF E.NEXTG t=: QM.
THEN TWRT(QM");
ELSE FOR N t= 1 TO MAXNOG DO
IF EoNEXTG 1=: GAT(N)
THEN IWRT(N)3
GOTO L43
END;
REP;
END;
L4: TWRT(“#NL#FUNNDZ: )3
s IF EeUNND =3 NILUNI
THEN TWRT(™"NIL UNIT"):
ELSE FOR F := 1 TO MAXNOUNIT DO
I1F E«UNNO t=: UNICF)
THEN IVRT(F);
GOTO L5;
END;
REP;
END3 ‘
LS: TWRTC(“#nNL#FROE : ")
FWRTF(E.PROE, 4);
ENDFROC;

PAGE DEBEVP+RTL
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X DEBUG & PKINT ARRAY OF FAULTS 2

EXT PROCCINT,INT,BYTE) PRICHA;

ENT PROC DEBFAU ();
TWRTC“#NL(3) #ARRAY OF FAULTS™);
PRICHAC1,15, '%*)5
FOR I :% 1 TO MAXNOFAULT DO
TWRTC “#NL (2) #FAULT (*);
IVRTCI)3
TURTC*™) 3 )3
TWRTCFAUCI) oL)3
. _REP; )
"ENDPROC;

PAGE _ DEBFAUJRTL
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X DEBUG ARRAY Of GATES 2

EXT PROCCINT,INT,BYTE) PRICHAS
EXT PROC( INT) DEEGAF;

ENT PROC DEBGA ( INT JJ3
TWRTC"#NLC3)FARRAY OF GATES'"):
PRICHA(1,34,"'%");

SWITCH J OF L1,L2,L33
TVRT("#NLPILLEGAL VALUE");

. .GOTO EX3
-~ Lis FOR I 1= 1 TO MAXNOG DO
- DEBGAP(1):
REPF;
GOTO EX;
L2: BLOCK
REF UNITDE UG t= GAT(1)«BACKE+UNND;
INT K 1= 13 © h
WHILE UG ¢i=: NILUNI DO;
DEBGAP(K);3
K t= K+1;
- UG $= GAT(K)+BACKE.UNNO?
REP;
ENDBLOCK3
GOTO EX;
- L33 BLOCK
REF UNITDE UG 1= GAT(1)«BACKE.UNNDS
INT L 3= )15 . )
WHILE UG ¢=: NILUNI DO
L t= L+1;
UG = GAT(L) «BACKE.UNNO:
REP; ‘
WVHILE UG t#: NILUNI DO
DEBGAP(L) 3
L 2= L+13
UG 1= GAT(L)«BACKE.UNNO;
REP; ’ | '
.ENDBLOCK;
EX: RETURN;
"ENDPROC;
FAGE ' DEBGA «RTL
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% DEEUG & PRINT ARRAY OF GATES %

EXT PROC (RABE,INT.REF BYTE) TESTSP;
EXT PROCCEYTE, INT) INT GETBIE;

ENT PROC DEBGAPC(INT 1)3-
INT BN3
REF GATE GA = GAT(1)3
- TWRT("#NLC3)#GATE : ™);
1WRTC(1);
TWRT("#NLSfCLASS: *);
l1F GA+BACKE :w=: NILEV
THEN IF GACLASS = g THEN OUTC'Z')ZENDS
ELSE IWRT(GETEBIB(GACLASS,2));
TVRT( “#SP(3)#*);
IVRT(GETBIB(GA+CLASS, 1))}
END; o
TESTSP("EXTRA: ", 1,GA.EXTRA);
TWRAT(“#NL#BACKE: ")
1F GA+BACKE :=: NILEV
THEN TWRT("NIL EVENT™);
ELSE FOR J = 1 TO MAXNOE DO
1F GA«BACRE t=: EVT(J)
THEN 1WRT(J);
GOTO L1
END; .
REF:
~ END:
Ll: TWRT(M™#NL#NEXTE: *);
" IF GA'NEXTE 3=: NILEV
THEN TWRT(*NIL EVENT');
ELSE FOR K := 1 TO MAXNOE DD
I1F GASNEXTE 2=t EVT(K)
THEN IVWRT(K);
GOTO L2:
END3
REF3
EN L}
L2: TURT("#NL#NEGATE: *);
I1F GANEGATE 3:+=: NILNEG
THEN TWRT("NIL NEXT GATE™):
ELSEIF GANEGATL :=: NILGA
THEN TWRT("NIL GATE"):
ELSE FOR L := 1 TO MAXNOG L3
IF GA«NEGATE :=: GAT(L)
THEN IWRT(L);
GOTO L3
END;
REP3
. END3
. L3: TWRT(™#NL#EC 1 *):
IF GAeBC :=: NILEC
THEN TWRT("NIL EBDUNDe CCONDe"™);
ELSE FOR J s=.1 TO MAXNOG DO
I1F GA+EC $=: EBCO(J)
THEN IWRT(J);
GOTO L4
END}
REFP;
END3 :

PAGE : DEEGAF«RTL
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ENDPROC

---------------
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% DEBUG & PRINT ARRAY OF INDEX TO LOCATE TOF EVENTS %

EXT PROC (RAB,INT,REF BYTE) TESTSP;
. EXT PROC (INT,INT,BYTE) PRICHAS

ENT PROC DEBLOGC();
INT TAs - :
TWRT("#NL(3)#ARRAY TO LOCATE TOP EVENTS"™);
PRICHAC), 265 '%*)3
FOR I 35 1 TO MAXNOUNIT DO
TVRT( #NLL3)#") ;3 -
TWRT("LOT: *)3
IVRAT(1);
BLOCK
REF INDEX LO zx= LOT(I);
TWRTC(“#NL#TYPE: *);
IF LOsTYPE = SP
THEN OUTC®S*);
ELSE TA t= LOeTYFES
TWRTCTYUCTA) oL )3
END; ,
TESTSPC"TEX: ™, 1,L0«TEX);
TWRTC“#NL#FIRSEC: *)3
IF LOFIRSEL t=: NILEV
THEN TWRT(“NIL EVENT');
ELSE FOR J t= 1 TO MAXNOE DO
IF LOSFIRSEL $=: EVT(J)
THEN IWRTCJ)3 :

GOTO L1I3
END3 B
REP3
"END;
ENDELOCK?
.. L1sREP;

“ ENDPROC;

PAGE DEBLOCe RTL
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% DEBUG & PRINT ARRAY OF STREAMS 2%

EXT PROC C(INT,INT,BYTE) PRICHA; |
EXT PROC (BYTE,INT) INT GETBIE; _
EXT PROC (RAB,INT,REF BYTE) TESTSP;

ENT FPROC DEHBSTR():
TWRT("#NL(3)#ARRAY OF STREAMS")i
PRICHR(!)I6J'*')3
FOR I = | TO MAXNOSTR DO
TWRTC("#NLI3)#");

TWRT("“STREAM: “);
IWRT(1);
BLOCK
REF STREAM S := STR(I1):
TWRTC"#NL#S18: "3
IF SeFROMU =3 NILUNI
THEN QUT(*Z2');
ELSE IURT(GETBIb(S-SIO:l)):
END3
"TWRT(“#NLFEID: ')
IF SeFROMU :1=2: NILUNI

THEN QUT('Z2');

ELSE IVRT(GETBIEB(S.EID,2));
TWRT("#SP(3)#");
IWHT(GETBIB(S.EIO:I)):

END;
TWRT( “¢NLS#FROMU: *);
I1F Se+FROMU 2= NILUNI

THEN TWRT("NIL UNIT™);

ELSE FOR J 3= | TO MAXNOUNIT DO
IF S«FROMU =: UNICJ)

THEN I1WRTC(J):
GOTO Ll.
END;
REF;
END;
Ll: TURT(™#NL#TOUN: **);
" 1IF SeTOUN t=: NILUNI
THEN TWRT("NIL UNIT");
ELSE FOR K 2= 1 TO MAXNOUNIT DO
IF S«TOUN 3=: UNICK)
THEN IWRET(K):
GOTO L23

END;

REP;

END;
L2: TWRT(“#NL#NAVAR: *);
IF S«NAVAR :=: NILVAR
THEN TWRT("NIL VARIABLE"™);
ELSE FOR L := ] TO MAXNOVAR DO
IF SaNAVAR :=: VAB(L)
THEN IWRT(L);
60TO L3;
END; °
REF;
END; :
L3: TWRT(“#NLENEXTS: *9;
1F SeNEXTS =3 NILSTN
THEN TWRT("NIL NEXT STREAM');
ELSEIF SeNEXTS :=: NILSTM

FAGE BEBESTR.RTL




END;
ENDBLOCK:
~ LA:REP;
ENDFROC;

PAGE
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THEN TWRT("NIL STREAM");
ELSE FOR N t= 1 TO MAXNOSTR DO
IF SeNEXTS t=: STR(N)
THEN IWRT(N)}
GOTO L4s
END;
REP;

DEESTR.RTL
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%X DEBUG & PRINT ARRAY OF TYPLES OF UNITS 2

EXT PROCCINT,INT, BYTE) FPRICHAS3

EINT PROC DEBTUN ()3

TWRT("#NL(3)#ARRAY OF TYPE OF UNITS'™);

PRICHAC S, 23, %)}

FOR 1 15 1 TO MAXNOUNIT DO
TWRTC"#NLC2)#TYPE OF UNIT (™)
IWRTC(I);

TVRAT(™) 1 ")}
, TURTCTYUCI) oL}
REP:
. ENDPROC;

FAGE DEETUN«RTL
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%X PRIMT THE DATA BASE 2

EXT FROGCINT) DEBEV, DEBGAs DEBECS |
EXT PROC() DEBUN, DEBSTR, UEBVAR, DEBLOC, CEBDAT, DESFAU, DEBTUNS

EXT FROC DEBUGCINT I,INT U
SVWITCH 1 OF Ll)LEJLalLaJLSJL6JL7!LBJL9’LIGJLIl‘
TVRT(“#NL#ILLEGAL VALUE"): .
GOTO Q1

I=ARRAY OF EVENTS X

2=ARRAY OF GATES 2%

3=ARRAY OF BOUNDe CONDe %

4<ARRAY OF TOP EVENTS 2

S=ARRAY OF UNITS %

6=ARRAY OF STREAMS 2

7=ARRAY OF VARIAELES 2 )

8=ARRAY OF DATA FOR MEASURED VARIABLES 2

9=ARRAY OF FAULTS %

X12=ARRAY OF TYFES OF UNITS 2
%11=PRINT ALL THE ARRAYS 2%
L1: DEBEV(J);
" GOTO Qi
L2:DEBGACJ]);
GOTO Q1;
L3: DEBLC(J);
GOTO Ql;
La: DEBLOC();
GOT0O Qi;
L5: DEBUNC):
GOTO Ql;
. L6: DEBSTR()3
GOTO AQt:
L7: DEEVAR();
GOTC Q1
L8: DEBDAT();
GOTO @l:
L9: DEBFAU()}
GOTO Qai;
L12: DEETUNC):
" GOTO @i;

- L131: DEBEV(JY):

"DEBGACJ);
CEBECC(J);
DEELOC( )3
DEBUNC);
DEBETR();
DEBVAR();
DEBLATC();
DEBFAU();
DEBTUN()

Q1: RETURN:
ENDFROC:

HEMMEMEAN

FAGE . DEBUG «RTL
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% DEBUG & PRINT ARRAY OF UNITS =z

EXT PROC (INT,INT,BYTE) PRICHA;

ENT PROC DEBUNC)3
. INT Tas
TWRT("#NLC(3)#ARRAY OF UN1ITS*):
PRICHACL, 14,%"%);
FOR I := | TO MAXNOUNIT DO
TWRTC("#NL(3)#");
- TWRT("UNIT: ™)3
IVRT(1):3
BLOCK
REF UNITDE U 1= UNIC1)}
TWRT(“#NL#UNUM: *)3
IWRT(U.UNUM) 2
TWRTC“#NLeTY: ");
IF UsTY = SF
THEN QUT('S');
ELSE Ta = U.TY:
TWRTC(TYUCTAY <L)
END:
TESTSP("TYE: *,1,UsTYE):?
TWRTC"#NLAINST: "*)3
IF UJINST :a: NILSTH
THEN TWRT("NIL STREAM ')} -
ELSE FOR J = | TO MAXNOSTR DO
IF UsINST t=: STR(J)
THEN IWRT(J):
GOTO L1;
END; :
REP;

END;
IF UsINST t=: NILINS
THEN TURT("NILINS'):
ENL:;
Li: TWRT(“#NL#OUTST: **);
" 1F UsQUTST =2 NILSTM
"~ THEN TWRTC("NIL STREAM");
ELSE FOR K := |1 TO MAXNOSTR DO
I1F UsQUTST t=: STR(K)
THEN I WRTC(K):
GOTO L2;
ENDs
- REP; . .
END3 T
1F UsDUTST :=: NILOUT
THEN TWRTC(“NILOUT");
EnND; :
Lz: TWRT("eNL#NEXU: *);
1F UeNEXU :=: NILUNE
THEN TWRTC("NIL NEXT DNIT'):
ELSEIF UNEXU s=: NILUNI
' THEN TWRT("NIL UNIT"):
ELSE FOR M 2= 1 TO MAXNDUNIT DO
IF UsNEXU =3 UNI(M)
THEN IWRT(M);
GOTO L33
END;
REF;

_ |
: |
EXT PROC (RAB,INT,RREF BYTE) TESTSP; , '

PAGE DEEUN «ETL
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END;
ENDELOCK?

L3: REP;

ENDPROC;

PAGE DEBUN «RTL
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2 DEBUG & PRINT ARRAY OF VARIABLES %

EXT PROC (RAB,INT,REF BYTE) TESTSP;
EXT PROC (BYTE,INT> INT GETEIB}
EXT PROC C(INT,INT,BYTE) PRICHAS

ENT PROC DEBVAR():
TWRT("#NLCI)P#ARRAY OF VARIABLESY™):
PRICHAC1, 18, "% 1)} . o
FOR I 5 | TO MAXNOVAR DO
TVRT("#NL(3)#");
TWRT(*"VAR: °**)3
IWRT(1);
ELOCK
REF VARIAE V := VAE(I);
TESTSP(YNAMEF: ", 1, VUeNAMEF);
TESTSP(“NAMET: ", 1, VeNAMET)
TESTSP("MESU & ", 1,V.MESU);
TWRT("#NL#EX :1*);5 ~
IF VeNOVA = @
THEN QUTC'Z');
ELSE IWRTC(GETBIE(V.EX,1)):
END; i
TWRT{"#NL#NOVAZ "3
IVRART(V.NOVA);
TVRT("#NL#BACKS: *")3 -
IF VoBACKS :=: NILSTM
THEN TWRT("NIL STREAM'™):
ELSE FOR J = | TO MAXNOSTR DO
1F Ve.BACKS :=: STR(J)
THEN IWRTC(J);
GOTO L1;
END; -
REF;
END;
L1: TWRT(“#NL#NEXVAR: *);-
° IF VeNEXVAR :=: NILVAN
THEN TWRT("NIL NEXT VAR");
ELSEIF Vo.NEXVAR :2=: NILVAR
THEN TWRT("NIL VARIABLE"):
ELSE FOR K := 1 TO MAXNOVAR DO
IF V.NEXVAR t=: VAE(K)
THEN IWRT(K);
GOTO L2;
END;
REP;

EN D3
L2: TWRT("#NL#VALUES  *";
IF Vo.VALUES t=: NILDAT
THEN TWRT("NILDAT");
ELSE FOR L := } TO MAXNOMEVAR DO
IF VeVALUES :=: DAT(L)
THEN IWRT(L);

GOTO L3
END?
REP;
END3
ENDBLOCK}
L33 REF;
INDPROC;

PaGE DEBVAR.RTL
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% DELETE A Be Co %

ENT PROC DELBC C(REF GATE G);
REF EBOUNDECO B 1= GeBC}
BeVARBC t= NILEWV;
EeNAl = 03
BeNAZ2 1= 9;

BEeNA3 1= 8;
BeNEXTBC 3= FREEBCS
' - FREEBC 1= B;
ENDPROC; .

PGE DELBC «RTL
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%2 DELETE AN EVENT 2

ENT PROC DELEVT (REF EVENT A,KEF GATE G) REF EVENT:
REF EVENT E t= A,E] t= NILEV;
IF EeUNNO t#: NILUNI OR E:#: NILEV

THEN EIDEN tw SP;
E<UNID t= SP;
ESVAR := SP;
E«INOU 1= @3 :
E«NAVA = NILVAR;
. E«FAULT t= @3
‘E} 1= E.NEXT;
EeNEXT tn FREEV;
FREEV 1= E}
E«TOP := NILEV:
E«BACKG t= NILGA:
E.NEXTG 2= NILGA;
UST 3= E.UNNO;
E«UNND = NILUNI;
- E+PROB t= @2.0B8;
E's= E§2

ELSE GeNEXTE t= NILEV:

E't= GeEACKE}
END3 T
RETURN (E);
. ENDPROC;

‘PAGE DELEVT«RTL
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X DELETE A GATE 2

EXT PROC (REF GATE) DELEC3

EINT PROC DELGAT (REF EVENT E-REF GATE G) REF GATES
REF GATE Gl t= G’
G t= E<BACRG;
G1+CLASS = @3
GleEXTRA = SP;
. GIeBACKE tw= NILEV;
. GIeNEXTE t» NILEVZ
GJl«NEGATE t= FREEGA;
.. FREEGA = Gl
N DELEBC(G1Ys ~
. GleBC 1= NILBC:
RETURN (G):
"ENDPROC:

PAGE DELGAT«RTL
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10NC1) BC, TR

CRIPTION OF THE SYSTEM;

COMERR = 52@0;
SP = OCT 423
LF = OCT !21

PROC( ) DESUN

PROC() RSXINT:

PROCCINT) RSXCLS

PROCCINT, REF ARRAY BYTE) RSXOFI.,RSXOPO;
PROCCINT) INT RSXSWI,RSXSWO;

PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD:

PROC () BYTE ECHOIN.,COMIP;

DATA RRERR;
LABEL ERL;
INT ERN3
PROCCINT) ERP;
DATA;

DATA RRS10;

PROC () BYTE IN:
PROC (BYTE) OUT:
DATA;

DATA RRERRX;

INT LINENO?

BYTE UEFLAG.ERRLUN;
INT RSXDSW;
DATA}

A FILDAT:
ARRAY(70) EYTE FILE 1= “#SF(78)r";
DATA;

-PROC RRJOB(); '
ERRLUN 1= 3;

RSXINT();

IN t= COMIPS

IF INC) # 'D' OR INC) # °*E* OR INC) # *S°

THEN ERP(COMERR);
END; ' :

TREAD(FILE, =)}
RSXQPOC1,FILE);
RSXSwW0(1);

FOR J 1= 1 TO LENGTH FILE DO
FILECJ) = SF;
REP;

TREAD(FILE,*"#LFe*);
IN := ECHOIN;
RSXOPI(2,FILE);
RSXSWI(2);

DESUN ();

RSXCLCE);

RSXCL(2);

OR INC) #




-------------------
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ENDPROC:
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% BUILDING THE TREE FOR DESIGN 2

EXT PROC (REF INT,INT,INT,INT,RAB,LABEL) GETINT}
EXT PROC (REF BYTE.,INT,RAB) GETEYT;
EXT PROC (RAB, BYTE, INT,RAB,LABEL) GETSTR:
EXT FROC (RAE,RAB) INT COMRAB;
EXT PROCCINT, INT, BYTE, BYTE) LOOKFV;

"ENT PROC DESIGNC()3
. INT FAULTD,NOVAR?
BYTE NAMF.NAMT?
TWRT(Y#NLC(5)#TREE FOR DESIGN");
" LI:GETSTR(ST,"%',2,"NAME OF VARIABLECADD X AT THE END)“,L1):
L2: GETINT(NOVAR, 1, MAXNOVAR, la"NO- OF THE VARIABLE*,L2)3 =
NAMF = ST(1)j
NAMT = ST(2);
L3:GETSTR(ST,*2'> 1, "FAULT",L3)}
FOR 1 := 1 TC MAXNOFAWT DO
IF COMRAB(FAUC(I)elsST) = !
THEN FAULTD = I;
LOOKFV(FAULTD,NOVAR,NAMF,NAMT);
RETURN;
END;
REPF;
TWRT(“#NL#NO SUCH FAULT HaS BEEN DEFINED (DESIGN«RTL)'");
ENDPROC: i

PAGE LDESIGN«RTL
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% DESCRIPTION OF THE STREAMS %

EXT PROCC(REF BYTE.INT,KAB) GETBYT;
EXT PROC() REF STREAM NEXTFS:
EXT PROCCREF INT,INT,INT,INT» RAB, LABEL) GETINT;
EXT PROCCINT) REF UNITDE LOCAUN;
EXT PROC(REF BYTE,INT) SBITEY;
EXT PROCC(REF UNITDE,REF STREAM) DESVAR;
EXT PROCCBYTE, INT) INT GETEIE;
- EXT PROC(REF STREAM) REF STREAM SETSTR;

INT PROC DESTR(REF UNITDE U);
- - REF STREAM S 1= NILSTM:
-BYTE 10S;
INT INU.QUTU;
GETBYT(IOS:I:"I/O STREAM(I-INJQ-OUT:2-DUHMY:+-TERMIN)")3
WHILE 108 # *+* DO )
' IF 108 = *1°
THEN LISGETINT(INU:I;MAXNOUNITJlo"FRDM UNIT '"JLI)!
IF UeINST =3 RILSTM
THEN S 3= NEXTFS();
U« INET 2= S;
ELSE § t= U.INST?
I1F GETBIB(S.E10,2) # }
THEN 5§ := SETSTR(S);
ELSEIF GETBIB(S.EIQOsE) = l
AND
S« FROMU+UNUM # INU
THEN S = SETSTR(S):
END:
ENL;
SBITBY(S.SIO0»1);
S«TOUN = Us ~
SeFROMU = LOCAUN(INU):
DESVAR(U, S);
ELSEIF 10S = *g°*
THEN L2: GETINT(OUTU:I:MRKNOUNIT:l:"TO UNIT 2",L2);
IF UeOQOUTST =z NILSTH
THEN S 3= NEXTFS();
Us OUTST = S:
ELSE S t= U.QUTST;
IF GETBIECS«EIQ,2) # ]
- THEN S := SETSTR(S):;
ELSEIF GETEIB(S.EIO:Q) = l
AND
S«TOUNLUNUM # OUTU
THEN S 3= SETSTR(S);

END3
END;
SBITBY(S.510,8);
S.FROMU := U;
S«TOUN := LOCAUNCOUTU);
DESVAR(U, S);
ELSEIF I0S = '2°
' THEN IF UeINST t=: NILSTM
THEN U+INST 2= NILINS;:
ELSEIF UeQUTST :=: NILSTHM
THEN UsQUTST :=NILOUT;
ELSE
TWRT("#NL# ERROR IN ("
“DESTR«RTL) ")

DESTR «RTL




chrrdrenririeininny R

454
END;
END;
GETBYT(105,1,"1/0 STREAM(1=IN, p=~0UT, 2= DUMMY, +=TERMIN) ")}
SeNEXTS t= NILSTM} " T " '
REP;
ENDPROC:

PAGE DESTR «RTL
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% DESCRIPTION OF THE UNITS %

EXT PROCC(REF UNITDE) DESTRS
EXT PROCCINT,INT,BYTE) PRICHAS

ENT FROC DESUN ():
INT K3
REF UNITDE U = NILUNI;
TWRT("#NL(3)#TOPOLOGY OF THE SYSTEM PaRT t 2%);
PRICHA(1,32,'%');
TWRT("#RLC2)#STREAMS AND UABIABLES OF EACH UNIT™)3
PRICHA(C1,32,"=')3
"~ TWRT(™#HL(3)#™);
FOR I = 1 TO COUNIT DO
U = ONICI)S
TUWRT("#NLC(3)#UNIT NOe ¢ *);
IWRT(UsUNUM) 3 -
K 1= UsTY;
TWRT("#SF(3)#");
TWRT(TYUCK) oL )3
PRICHA(1,23, '%*);
TWRT("#RLC2) #INPUT STREAMS");
FRICHAC1:,13,"'=");
TWRT("#RL{2)#™);
DESTR(U);
TWRTC(“#NLC(2)#OUTPUT STREAMS"):
PRICHAC1, 14, "=")3
TWBT("#&L(E)#“)S
DESTRCU);
UeNEXU = NILUNI;
REP;
ENDFROCS

PAGE DESUN «RTL
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%2 DESCRIPTION OF VARIABLES %

EXT PROCCREF EYTE, INT,RAB) GETBYT:

EXT PROC (BYTE.INT) INT GETBIB;

EXT PROCCREF UNITDE,REF STREAM) DATVAR;
EXT PROC () REF VARIAB NEXTFV;

EXT PROC () REF STREAM NEXTFS;

EXT PROCCREF BYTE» INT) SBITEY;

EXT PROCCREF STREAM,REF UNITDE) COMPVA:
T PROCCREF STREAM) COMPVI:

ENT PROC DESVAR (REF UNITDE U,REF STREAM 5);
BYTE ANS,V1}
L1:GETBYT(V1,3,"VARIABLE DESCRIPTIONC(Y/N)*);
© WHILE V1'= *'Y* DD .
If GETBIE(S.S10.1) = §
THEN - - -
L2: GETBYTCANS,1,"1S TH1S AN INTERNAL VAR.(Y/N)™):
IF aNs = *Y°*
THEN DATVAR(U, S):
ELSEIF ANS = 'N°"
THEN 1F S«FROMULOUTST :=: NILSTHM
: THEN
BLOCK
REF VARIAB V 1= NEXTFVU();:
REF STREAM SA :=NEXTFS();
Sa.FROMU := S.FROMU;
SA«TOUN = S.TOUN:
SA.NaAVAR 1= V2
SANEXTS t# NILSTM;
SEITEY(S5A«E10,2);
S+FROMULQUTST = SA3
VeNEXVAR = NILVAR?
COMFVA(SA,1);
COMFVEI(SA)Y;
ENDELOCK:

ELSE COMPVA(S.FROMU. OLI'I'ST; w:

END:
ELSE :
TURTC("#NL#ERROR IN INFUT(DESVAR"
" RTLIFLEASE TYPE(Y/N)");
GOTO LZ; :
END3
ELSEIF GETBIB(S«S510,1) = 2
THEN DATVAR(U.S);
ELSE TWRTC("#NL#ERROR (DESVAR.RTL)"™);
END;
GETEYT(V1,1,"VARIAELE DESCRIPTION(Y/N)");
REF; - :
1F V1 # N’
TAEN TWRT(“#NLC2)#PLEASE TYFE(Y/N)"M)}
GOTO L1
END; -
ENDFROC;

FAGE DESVARRTL
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Z DISPLAY MEASURED VARIABLES %

EXT FROCCINT,INT»BYTE) PRICHA?
EXT PROCCINT) PRINTNS

ENT PROC DISPLAC) INT3
REF VARIAB V]l 1= NILVAR;
REF DATAV DI t= NILDAT;
" BYTE FLAG 1= '@';3 '
INT K3 C
PRICHAC 3., 26,5FP); )
TWRT(“MEASURED VARIAELES");
FRICHAC1, 26, SP)3
. PRICHACB,18,*%");
PRICHAC3,8,5FP)3
TWRT("VARIABLES#SP(3)#H]l LIMIT#SF(3)#L0 LIMIT#SP(3)#"
“STATUS#SF(3)¢PRIORITY")}
FPRICHAC1,B,5P);
OUT('="'J3
FOR 1= 1 TO 3 DO
PRICHACB,8,"'="');
FRICHAC 2 3., 5P);
REP3 ‘
PRICHACR: 65 "=");
PRICHA(R2,»3,SF):2
PRICHA(S,B,'="');
TURT("#nNL#")Y
FOR I = ] TO MAXNOVAR DD
V1l s="VaB(1); .
If V1e.VALUES :#: NILDAT AND V1eMESU = 'Y’
TAEN D1 := V1.VALUES; B
PRICHACI,> 11,S5P);
OUTC(VIRAMEF);
OUTC(VI«NAMET)3 .
FRINTRC V] «NOVA);
FRICHAC D, B, SP);
PRINTNCDl<HL)?
PRICHAC@, 5, SP);
PRINTNC Dl LL);
PRICHACR2, 7, SP);
IF DloﬂCTVﬁ > DIOHL
THEN TWRT(*“HI");
ELSEIF D1.ACTVA < Dl.LL
THEN TWRT("LO™):;
ELSE TWRT("GK");

END;
PRICHACB, B, SF)3
K s= Dl.FRIO;
PRINTNIK)
FLAG t= '1';
END; ’
BEF;
1F FLAG = '8*
THEN PRICHA(2,18,5F);
TWRT("™** THERE ARE NO MEASURED VARIAELES IN THE®
" SYSTEM™); '

RETURN(C2);
END:
RETURNC));
ENDFPROCG; i

DISPLACRTL
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2 ECHO INFUT FROM A DEVICE TO KB: %

EXT PROC ()BYTE RSXIN3

ENT PROC ECHOIN () BYTE:
BYTE B t= RSXIN()}
1F B # LF
THEN OUT(B);
. END;
RETURN(B);
ENDPROC:

FAGE

ECHOIN«RTL
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% FIND THE VARIABLE IN THE SYSTEM 2

EXT PROC (BYTE,INT) INT GETBIB;

ENT PROC F1VISCREF BYTE 10) REF VARlAE:
REF STREAM SAU = NILSTM:
REF STREAM SIO = NILSTM:
REF VARIAB V10 := NILVAR}
L1sIF GETBIB(I10,3) = 1 OR GETBIB(IO:!) S l
; THEN SID t= USTSINST}
IF SIONEXTS 1#: NILS™ AND
GETBIB(IO:I) = 1
THEN SAU := SIO.NEXTS:
END;
ELSEIF GETBIB(10,1) = @
- THEN 510 := UST.O0UTST;
. END? h :
. WHILE SIO :#: NILSTM DO
1F S10«NAVAR :=: NILVAR OR GETBIB(IO:I) = I
THEN SIO0 := SI0+FROMU.QUTST;
WHILE SIO :#: NILSTM DO
IF 510.TOUN 1#: UST
THEN SI0 t= SIO«NEXTS
ELSE GOTO L2:
END;
REP;
END3
L2: VHILE SIO :#: NILSTM DO
: VIO := S]10.NAVAR;
WHILE VIO t#: NILVAR DO
' IF VIO.NAMEF = EST«VAR OR
7 VIOSNAMET = EST.UAR
THEN RETURN (VIO):
END?
V1D 3= VID-NEXU&R:

REP;

SI0 := SI0.NEXTS:
REP;
S10 t= Sau;

- 1F SAU s#: NILSTM
THEN S5AU := SAU.NEXTS:
END;
REF;
TWRT("#NL#UNDEFINED VARIABLE IN THE SYSTEM (FIVIS.RTL)")' '
OUTC(EST.VAR);
EST 1= EST.NEXT;
IF EST.IDEN = 'M' OR ESTeIDEN = SP
THEN RETUBN(&ILVQN)’ N
END3
IF EST.IDEN # 'R' AND EST.IDEN # °'B°*
THEN IO := EST.INOU: )
SI10 s= NILSTM;
SAU 1= NILSTM;
VIO 3= NILVaR;

GOTO L1

END; -

RETURNC(NILVAR);
ENDFROC?

PAGE FIVIS «RTL
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OPTIONC1)EC, TR}
TITLE ~

L b B 2 2 L L ¥ ¥ L 1 ¢ 7T ¥ ¥ ¥ )

RTL "RESTDENT 'LTBRARY

;”----------‘-------3

L I LI N PR T

LET NC = OCT 15,0CT 12;

EXT PROC ()INT IREAD;
EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE)INT TREAD}

EXT PROC (INT) IVRT;
EXT PROC (REF ARRAY BYTE) TWRT:

EXT FROC C(INT.INT) IVRTF;

EXT PROC (INT) NLS,SFS:

ENT PROC NCLS CINT N3
"FORJ =1 TO N DO
TWRT("#NC#"™)

REFP;
. BETURN;
ENDFROC; '

PAGE FTREES«RTL
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% GARBAGE COLLECTOR 2

EXT PROC (REF EVENT,REF GATE) REF EVENT DELEVT:
EXT PROC C(REF EVENT,REF GATE) REF GATE DELGATS

ENT PROC GARCOL ()3
REF GATE G 1= GST;
REF EVINT E = NILEV,E] = NILEV:
GST 1= GST.BACKE.BACKGS
BCST 1= GST.BC?
1F GST t=: NILGA THEN RETURN; END;
WHILE G :#: GST DO
IF GeNEXTE :#: NILEV
THEN IF GeNEXTE.UNNO :#: NILUNI
THEN E = GoNEXTEI

E!\ID. - |
WHILE E.NEXTG t=: NILGA AND

E«UNND t#: NILUNI DO

E t= DELEVT(E.,G)}
REP3

IF E t#: NILEV
THEN IF E«UNNO t=: NILUNI THEN GOTO Ll:ENDS
G 's= EeNEXTG} , |
1F G t#: NILGA THEN GOTO L23 END:
END; '
END3
L1t E 3= GeBACKE:
‘G t= DELGAT(E,G):
E := DELEVT(E,G)3
EST = E;
L2s REF;
El t= GST.NEXTE:
1F El«UNNO: #: NILUNI
TRAEN WHILE E14NEXT.UNNO t#: NILUNI DO

EIT=E]l.NEXT?
REP; i
EAST:=E1;
EASTNEXT: =EST?
ELSE EAST:=GST.BACKE:

GSTNEXTE:=NILEV;

, C = '+';

END: )
ENDPROC;

PAGE : GARCDL,RTL
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Z GET A BIT IN A BYTE %

ENT FPROC GETBIB(BYTE BYT,INT BITNUM) INT:
RETURNC(BYT SLL (B-BITNUM)) SRL 7);
ENDPROC: "

PAGE | GETBI He RTL
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%2 GET A BIT IN AN INTEGER 2

ENT PROC GETBITCINT WORD, BITNUM) INT:
RETURNC(WORD SLL <16=BITNUM)) SRL 15):
ENDPROC T i

PAGE GETBIT.RTL
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2 GET BYTE %

EXT PROC(RAL, INT) QUTF:

ENT PROC GETEYT(REF EYTE E.INT LFEED: RAE AB)}
OUTF(AB,LFEEL)}
_BLOCK
BYTE BE:= IN()}
_WHILE BB = CR OR. EB = LF DO
BE t= IN();
REF; -
VAL B := BE}
o ENDELOCK?
- ENDPROCG:

FAGE GETBY T.RTL
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2 GET FRACTION %

EXT PROC (REF ARRAY BYTE,INT) OUTF;
T PROC ()FRAC FREAD;
EXT PROC (FRAC,FRAC,LABEL) TESTF;

ENT PROC GETFRACREF FRAC F,FRAC LO0,INT LFEED RAB AB,LABEL ERRLAB)}
.FRAC A 1= B.0B#®; '
. OUTPC(AB,LFEED)S3
A 1= FREADC);
TESTF(A,LO, ERRLAB)}
VAL F = A}
- ENDPROC;

PAGE GETFRA«RTL
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- % GET AN INTEGER X

EXT PROC (REF ARRAY BYTE,INT) OUTPF;
EXT PROC CINT,INT,INT,LABEL) TESTI;

ENT PREOC GETINT C(REF INT 1,INT LO-HI,LFEED, REF aRRAY BYTE AB,
LABEL ERRLAB);: |

INT T 1= @; ‘ |
OUTP(AB,LFEED):
T = IREAD();
TESTI(T,L0,Hl, ERRLAB)
VAL I 1= T;
RETURN;

BNDPROC;

FPAGE GETINT-_RTL
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"% GET STRING %

EXT PROCCRAB, INT)OQUTP;

INT PROC GETSTR (REF ARRAY BYTE TARGET, BYTE TERMIN,
INT LFEED, RAE AB,LABEL ERRLAB)}
OUTP(AB,LFEED); :
. FOR J t= | TO LENGTH TARGET DO
BLOCK -
‘ _ BYTE B = §P;
L1t Bi= INC);
" " 1F B= CROR B = LF THEN GOTO Ll:END:
IF B = TERMIN
THEN FOR K t= J TO LENGTH TARGET DO
TARGET(K) t= 5P}
REP3
RETURN;
ELSE TARGET(J)> 3= BH;
END;
ENDBLOCK:
REP;
TWRT("#NL.,LF*BYTE ARRAY FULL#NL,LF#"™);
. GOTO ERRLAB;
"ENDPROQC;

FPAGE GETSTR«RTL
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. % LOCATE THE 1ST ELEMENT OF THE MINITREE %

ENT PROC LFEMT ()3
FOR 1 = 1 TO MAXNOUNIT DO
IF LOTCI)«TYPE = UST.TY
THEN EST t» LOT(I)e«FIRSEL;

RETURN;
END;
REP; ‘ ' o
TWRT("#NL#TYPE OF UNIT UNDEFINED CLFEMT.RTL)"):
ENDPROC; : - T

LFEMT pRTL



X2 LINK THE ARRAYS USED IN THE T

EXT PROCCREF ARRAY STREAM) LS3
EXT PROCCREF ARRAY UNITDE) LU;
EXT PROCCREF ARRAY VARIAB) LV;

ENT FROC LINTOP €);
 LSCSTR)3
. LUCUNI)S
© LVCVAB)3
ENDPROC;

PAGE LINTO
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OFTIONC(])> EC,TR;
TITLE  ~
LINK TOPOLOGY3S

LET COMERR = 5B82;
LET SP = OCT 4¢3
LET LF = 0OCT 12;

EXT PROCCILINTOP;

EXT PROCC() RSXINT: .

EXT PROCCINT) RSX(L3

EXT PROCCINT,REF ARRAY BYTE) RSXOFl,RSX0PQ:

EXT PROCCINT) INT RSXSWI1,RSXSW0;

EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD;
EXT FROC () BYTE COMIP:

SVC DATA RRERR;
LABEL ERL;
INT ERN:
PROCCINT) ERP:

ENDDATA:

' SVC DATA RRSIO0;
PROC ¢) BYTE IN:
PROC (BYTE) OUT:
"ENDDATA3

SVC DATA RRERRX;

INT LINENO}

EYTE UEFLAG, ERRLUN;
.. INT RSXDSW:
ENDDATAS

PATA FILDAT:
ARRAY (35) BYTE IFILE := “#SF(35)#";
ARRAY (35) BYTE OFILE = “#SP(35)#%;
ENDDATAS '

ENT PROC RRJOB();
ERRLUN $= 37
IN 2= COMIE:
IF INCY # *LY OR INCY # *1° OR INC) # *T* OR INCY # *
THEN ERP(COMERR);
END:

TREADCOFILE, "=s");
TREADCIFILE. "#LF#*);
RSXINTC);
RSXOPOC1,0FILE);
RSXSWO(1);
RSXOPIC2, 1FILE);
RSXSWI(2)3
LINTOPC)S .
RSXCL(1)3 .
RSXCL(2); |
ENDPROC;

PAGE LIT +RTL
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% LOCATE UNITS X%

ENT FROC LOCAUN (INT 1I@) REF UNITDE;

FOR I t= 1 TO COUNIT DO

IF UNIC1)4UNUM = 1@
THEN RETURNC(INIC(I))}
END;

REP; '
TWRT("#NL#NO SUCH UNIT IN THE SYSTEM (LOCAUNeRTL)*);
RETURNCNILUNI); . : '
ENDPROC;

PAGE LOCAUNSRTL
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2 LOOKING FOR THE VARIABLE %
EXT PROC (INT) LORINMIS

INT PROC LOOKFV CINT FAULTD, NOVAR, EYTE NAMF,NAMT) ;
REF VARIAE V 1= NILVAR:
"FOR I 3= 1 TO MAXNOVAR DO
V s= OABCI)}
IF VeNAMEF » NAMF AND
VeNAMET =NAMT .
THEN IF V.NOVA = NOVAR
THEN VST t= V;
LORIMICFAULTD)?
RETURNS
END3
END;
REP;

‘ TWRT("#NL#NO SUCH VARIABLE IN THE SYSTEMCLOOKFVeRTL)");
ENDPROC; '

PAGE LOOKFVeRTL
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X2 LOCATE THE RIGHT MINITREE %

T
- KXT
- EXT

INT

PROC C(BYTE,INT) INT GETBIB:
PROC () LFEMT,BUILDTS
PROC (BYTE, BYTE,INT) INT LRWMT;

FROC LORIMI C(INT FAULTD);

-1IF BT = 8 THEN GOTO L3 END;

IF ESTeIDEN = ‘R’

Lt

THEN LFEMTC()3
IF LRVHT(E)SP:FRULTD) = l

THEN GOTO L25

ELSE TWRT(™#NL#NO SUCH R EVENT IN UNIT NB. *);
IURT(UST.UNUM):
TWRT("  LORIMI«RTL"):
TWRT("#CRe#"™)3
) : RETURN:

END3
END;
IF VST 1=3 NILVAH THEN GOTO LIJ END;
SST 3= VST.BACKS:
UST t= SST.FROMU:

1F VST.NAMEF # SF AND VST:NAMET = S5P AND SST{SIO = ]

THEN UST = S55T.TOUN;
LFEMTC)?
1F LRVUMT(3,VST«NAMEF, FAULTD) = l

THEN GOTO L2;
END3 .
L1: TWRT("#NL#ERROR INTERNAL VAR. LORIMI« RTL#CR#");
- RETUBN: :
END;

LFEMT()3 '
'IF LRVMT( @, UST+NAMEF,FAULTD) ¢ |

THEN UST :="SST.TOUN: -
LFEMTC():
IF LRUMTC(1,VST.NAMET, FAULTD) # 1}
THEN TWRRT(“#NL#ERROR (LQBIMIQRTL)").!

RETURN]
END3
- END;
L2: BUILDT():
ENLPROG:

PAGE LORIMIRTL
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% COMPARE LENGTH & COPY RABS 2

ENT PEOC LRABCRAB A, B)}
IF LENGTH B > LENGTH A THEN GOTO LI3END;
FOR I:= | TO LENGTH B DO
ACl1) ":= BC(1);
REP3
FOR J = LENGTH E + I TO LENGTH & DO
AlJ) 3= SP;
REP;
RETURN: .
Li: TWRT(“#NL#STRING TOD LONG"):
ENDPROCS

PAGE LRAB WRTL
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% LOCATE THE RIGHT VARIAELE IN THE MINITREE 2

EXT PROC (BYTE,INT)> INT GETBIB;

INT PROC LRWT (BEYTE I10.NAM.INT FAULTD) INT}
WHILE EST :#: NILEV DO
1F ESTeVAR = NAM AND ESTeFAULT = FAULTD
THEN IF 10 ¢ @ :
. THEN IF GETEIB(ESTINOU,IO0) = }
‘ . THEN RETURN(1); B
. END3 B

ELSEIF GETBIBC(EST.INOU, 1) =g
THEN RETURN(!)I

END;

END;

EST t= EST.TOP:
"REP3 - N
RETURN (B);

- ENDPROC;

FAGE LRUMT <RTL
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X LINK STREAMS 2

ENT PROC LS(REF ARRAY STREAM S);
FOR I 1= 1 TO MAXNOSTRM1 DO
SC(I)«NEXTS 1= S(I+!53

REP3
ENDPROC};
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% LINK UNITS %

ENT PROC LUCREF ARRAY UNITDE U):
FOR I:=2 § TO MAXNOUNITMI DO
UCI)eNEXU 3= UCI+1)§
REF3 B
ENDPROC:

PAGE ' LU sRTL




X2 LINK VARIABLES %

INT PROC LVCREF ARRAY VARIAB V);
I := 1 TO MAXNOVARM] DO
V(I)«REXVAR 2= V(I+]);

" FOR

REPs
ENDPROC;




-------------------
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X DATA OF A 'M' EVENT 2

EXT PROCCREF EVENT) SGAS
ENT FROC MEVT(REF EVENT E)3

SGACE)}
ENDPROG;

PAGE : MEVT +RTL
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% NEV EVENT %

EXT PROC () REF EVENT NEXTFE;
EXT .PROC (INT) LORIMIZ .
EXT PROC (REF BYTE,INT) SBITBY;

ENT PROC NEWEVT():
"REF EVENT E t= NEXTFE();
E+1IDEN t= EST.IDEN?
EeUNID 3= EST.UNID;
‘E«VAR = EST.VAR;
E+INOU s> EST.INOUZ
IF E+IDEN # 'B' OR E<IDEN ¢ 'R®
THEN EeNAVA 1= VST; :
, ~ SBITBY(VST«EX,2);
. END3 o -
E«FAULT := EST.FAULT:
E<BACKG 1= GST?
E+UNNO = UST;
E«PROB t= EST.PROE; .
IF ESTeNEXT«IDEN = *M' OR ESTeNEXT.IDEN =SP
THEN EeNEXT := NILEV: ’ -
‘ ELSE EeNEXT := ESTNEXT:
END; T a
IF C= "%°*
THEN EASTNEXT t= E;
C t= *+";
END; T
EAST 2= E3
IF GSTeNEXTE t=: NILEV
THEN GST.NEXTE 1= E;
- END3 .
~1F. EST.NEXTG :=: QM
THEN LORIMI(CE.FAULT)?
... ENLD3 S ‘
ENDPROC;

PAGE NEWEVT+RTL




481
% GET THE NEXT BOUNDARY CONDITION X

ENT PROC NEXTFB () REF BOUNLECO: _
IF FREEEC $=: NILNEBC THEN TWRT("#NL#NO MORE Be Ce AVAILABLE");
RETURN(NILNEBC)3 '
" END3
ELOCK
REF BOUNDECO 1 t= FREEBC;
FREEBC t= I.NEXTEC}
RETURNCIYS
ENDBLOCK;
ENDPROC:

PAGE NEXTFB«RTL
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Z GET THE NEXT EVENT X%

ENT FPROC NEXTFE() REF EVENT; -
IF FREEV t=: NILKREX THEN TWRT(“#NL# NO MORE EVENTS AVAILABLE");
RETURNC(NILNEX)} - -
END3 .
BLOCK
'REF EVENT I := FREEV;
FREEV t= I+NEXT;
_ RETURN(I);
ENDELOCK3
ENDPROC;

PAGE
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% GET THE NEXT GATE 2

ENT PROC NEXTFG()> REF GATE}
1F FREEGA :m: NILNEG THEN TWRTC("#NL#NO MORE GATES AVAILABLE");
RETURN(NILNEG)S :
END;
‘ BLOCK
REF GATE ! := FREEGA?
FREEGA t= J.NEGATE:
RETURNCI); ~ o
. ENDBLOCK:
ENDPROC:

FAGE NEXTFG«RTL
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Z GET NEXT FREE STREAM 2

EINT PROC NEXTFS() REF STREAM;
IF FREEST =t NILSTN :
THEN TWRT("“#NL¢ NO MORE STREAMS AVAILAEBLE IN ARRAY *):
END;
BLOCK .
REF STREAM S t= FREEST;
FREEST 3= S.NEXTS3
RETURN(S):
ENDELOCK?
"ENDFROGC3

»

PAGE NEXTFSeRTL
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% GET NEXT FREE UNIT %
EINT PROC NEXTFUC) REF UNITDE;
IF FREEUN t=: NILUNE
THEN TWRT("#NL# NO MORE UNITS AVAILAELE IN ARRAY"):
END: |
BLOCK
REF UNITDE U 1= FREEUN:
FREEUN $= UeNEXU;
RETURNCU) 3 -
, ENDBLOCKS
ENDPROC3

FAGE NEXTFU«RTL
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% GET NEXT FREE VARIABLE 2

~ ENT PROC NEXTFV() REF VARIAE:
| IF FREEVA t=: NILVAN
THEN TWRT(“#NL# NO MORE VARIABLES AVAILABLE IN ARRAY ")}
END3
BLOCK
REF VARIAE V 3= FREEVA3
FREEVA t= V.NEXVAR;
RETURN(WV);
. ENDELOCK32
- ENDPROC3 ‘

PAGE NEXTFVeRTL
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Z NO NEED T0 DEVELOP AN EVENT AGAIN 2

EXT FROC () REF EVENT NEXTFE:
EXT PROC (REF BYTE, INT) SBITBY;

EINT PROC NODEVL (REF EVENT E)3
REF EVENT El 1= NEXTFE():
El1.IDEN t= EST.IDENS
- ETeUNID s» EST<UNID; .
EI.VAR t= EST.VAR;
EJ+INOU ¢ = EST.INOU’
,SBITBY(E!oINOUJB)3
"EleNAVA i= VST;
Ef<FAULT := ESTeFAULT;
E1.BACKG t= GST;
EJeNEXTG $t= E.NEXTG:
EI«UNNO t= UST;
El.PROB 3= ESTQPROBF
IFC = oxt
" THEN EASTNEXT = Eli
C .-' Tyt
END:
EAST 13 El;
IF GSTeNEXTE :=: NILEV
THEN GST.NE.XTE t= L3
: ENDI
. IF ESTeNEXT.IDEN = *'M*' OR EST«NEXT«IDEN = SP
THEN El«NEXT 1= NILEV;: B
ELSE EJ«NEXT 1= EST.NEXT:
END3 o )
ENDPROC:

PAGE NODEVL.RTL
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2 PRINT A RAE AND PROMPT 2%

EXT PROC (INT) NCLS;

ENT PROC OUTP C(REF ARRAY BYTE AB,INT LFEED);
NCLS(LFEED);
TWRT(AB)}
TURT("lEQ!")I

ENDPROC;

I

PAGE OUTP «RTL
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OPTIONC]}) EC, TR;
TITLE ~

PRINT MINITREES?
LET COMERR = 5@22;
LET SP = 0OCT 4@
LET LF = OCT 12;

EXT PROCC)READNU; -
. EXT PROCC) RSXINT:
EXT PROCCINT) RSXCL;
EXT PROCCINT, REF ARRAY BYTE) RSXO0PI,RSX0P0;
EXT PROCCINT) INT RSXSWI,RSXSW03
EXT PROC (REF ARRAY BYTE, REF ARRAY BYTE) INT TREAD;
EXT PROC () BYTE COMIP; A o

SUC DATA RRERR;
LABEL ERL3
INT ERN;
PROCCINT) ERF;
. ENDDATA;

SVC DATA RRSI10:
PROC () BYTE IN3
FROC (BYTE) OUT;
ENDDATAS

SVUC DATA RRERRX:
INT LINENODS
BYTE UEFLAG, ERRLUN;
- INT RSXDSW; '
INDDATAS

DATA F1LDAT;
ARRAY (35) BYTE IFILE := "#SP(35)#";
ARRAY (35) BYTE OFILE := “#SP(35)¢";
ENDDATA;

ENT PROC RRJOE():
ERRLUN := 3;
IXN 3= COMIP;
IF INCY # "P* OF INC) # 'M' OR INCY # *T' OR INCY) # * ¢
THEN ERP(COMERR); . '
END;

TREAD(OFILE,"=");
TREADCIFILE,"#LF#™);
RSXINTC):
RSX0POC1,0FILE);
RSXSWO(§)3
ESXOPIC2,IFILE);
RSXSWI(2) ;5
EEADNU ()3
RSXCLC1)3
RSXCL(2);
ENDPROG3
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X2 PRINT HEADS FOR MINITREES 2

EXT PROC C(INT,INT,BYTE) PRICHAS

ENT PROC PRHEMT ();
PRICHA(2,16,5P);
TWRT(“VARIAELE")}
. PRICHACB, 29, SP);
TWRT(™BeCe & NOT"):
"PRICHACY,15,S5P)3
TWRT(“DESCRIPTION!SP(6)!FAULT#SP(B)#GETE!SP(A)#ALLOWED FAULTS"™);
FRICHAC1,15,S5P);3
FPRICHACD, 11, '»);
PRICHAC( B, 8, SFY;
PRICHACZ, 5, '=');
PRICHA(B,8,SP);
PRICHACRB, 4, *="*);
FRICHACR, 4,5P);
PRICHA(B;IG;'-'):
TWRTC(“#NL#"™) ;"
ENDPRoc. '

PAGE . FRHEMT._ RTL
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OPTIONC1) KC,TR;

TITLE ° :

FRINT TOPOLOGY OF THE SYSTEMS

' LET COMERR = 58083
LET SP = OCT 403
LET LF = 0CT 12

EXT PROC()FRIUNS .

EXT. PROC() RSXINT;

EXT PROCCINT) RSXCL3 .

EXT PROCCINT, REF ARRAY BYTE) RSXOPI,RSX0F0:

EXT PROCCINT) INT RSXSWI1,RSXSW0;

" EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD?
EXT PROC () BYTE COMIE;

SVC DATA RRERR:
LABEL ERL;
INT ERN:

: PROCCINT) ERP;

ENDDATA?

‘SVC DATA RES10;
FROC () BYTE IN;
PROC (BYTE)> OUT;
ENDDATAS

SVC DATA RRERRX:
INT LINENOS
BYTE UEFLAG, ERRLUN;
INT RSXDSW;
ENEDATAS

DaTA FILDAT;
ARRAY (35) BYTE IFILE := “#SF(35)#";
AERAY (35) BEYTE OFILE := “#SF(35)#"™;
ENDDATA? :

ENT PROC RRJOEC();
ERRLUN t= 3;
IN = COMIF;
IF INCY # 'P' OF INC) # *R®" OR INC) # *1°' OR INC) # *
THEN ERF(COMERR); )
END3

TREAD(QFILE,"=")}
TREAD(IFILE, " #LF#");
RSXINTC):
RSXOFOC(1,0FILE)?
RSXSWOC ) )
RSXOFIC(2,1FILE);
RSXSWI(2);
PR1UN ()3 .
RSXCL(1); *
REXCL(2);
ENDFROCS

FAGE ' FR1 «RTL
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% PRINT ALL TREES % -

EXT PROC () PRITRE;

EINT PROC PRIALLC)S
INT I ¢= CI:
REF EVENT E := EVT(Cl);
"WHILE E+UNNO z#: NILUNI DO
IF EJIDEN = "M° :
THEN EAST := E;
PRITREC();
END;
1 3= 1 + 1;
_ E :t= EVT(I);
REF;
. ENDPROC;

PAGE FRIALLRTL
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X FRINT B’ Ct AND Nf As Co FOR MINITREE 2

EXT PROC CINT,INT) INT GETBIT:
EXT PROC (INT,»INT,EYTE) FRICHA}
EXT PROC C(INT) TRNOWR;:

EINT FROC FRIENA C(INT BsNS,N) INT}
"INT 1 t= 1, CB 1= @3
.WHILE NS £ & aND I <= 16 DO
1F GETBIT(BE,1) ="}
THEN NS 3= §3

 PRICHA{ 8, 3, SP);
.Cb = 1é6*{N=1)3
: TENOWRUI+CBYS
END;
1 := 1413

REPFP;
FORJ =1 TO 16 DO
IF GETBIT(B,J) = |}
THEN PRICHA(1,53,5F);
CE 2= ]6x(N=1);
TRNOWR(J+CHBY}
. END; ’
"REF?
"RETURN(NS);
ENDFPROG: ’

PAGE FRIBNARTL
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% PRINT CHARACTERS x

EXT PROCCINT) NCLS:

- ENT PROC PRICHA CINT LFEED,INT N, EYTE CHAR):
NCLSCLFEED):
"FOR I 2= 1| TO N DO
OUT(CHAR);
- REP3 ’
ENDPROC;

GE FRICHARTL
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% PRINT FAULT ACORDING TO THE BIT SET %

EXT PROCCINT,INT) INT GETBITS
EXT PROCC INT) TRNOWR:
EXT PROCCINT,INT, BYTE) PRICHA?

ENT PROC PRIFFB (INT B LINT BINW;
INT CB 1= @;
" FOR I = 1 TO 16 DO
1F GETBIT(B.I) = |
THEN PRICHAC1, 8., SP);
CB t= 1& *(BINUs1);

TRNOWR(I+CBY3 ~°~
_ END;
~© 'REP;
- ENDPROC:

PAGE PRIFFB«RTL
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%2 PRINT HEADS X

EXT PROC C(INT,INT,EYTE) PRICHA;

INT PROC PRIHED ():
PRICHA(2,12,S5P);3
- TWRT(“NAME NO.*)3
. PRICHAC1,12,5P)3 .
TWRT("VAR., VARe. FAULT#SF(6)#DESCRIPTION OF UNIT#SP(5)#"
“GATE"); l
- PRICHAC 1,12, 5P);3
PRICHAC(D, A, *=");
OQUT(SPY3 -
PRICHAC B, 4, "=");
oUT(SPY;
PRICHAC D, 5, *'="');
PRICHACB, 6, SP);
 PRICHA(B,19,%'=");
PRICHA(@;: 5, SPY;
PRICHACS, 4, '=*);
o TWRTC“#NL#™IF
. ENDPROC:

FR1 HED.-RTL
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% PRINT MINITREES %

EXT PROC (INT,INT, BYTE) FRICHA;
EXT PROC (RAab) TWRAE:?

ENT PROC PRIMNT C(INT NJJ
INT NI
N) 3="N; _
PRICHAC3,6B,'%"')3
PRICHA(Z2, 26, 5P)3
PRICHACD,13,'%%)3
PRICHACL, 265 EF);
TWRT("* "MINITREES **");
PRICHA(),26,SP); ‘
TWRT( %~ FOR **) 3
FRICHAC()},» 26, SP)3
OUT(*%x'J;
N 2="1 + (9=N)3 /23
PRICHAC2,N,SP);
TWRAB(ST);.
B := lil=Ne=Nl;
PRICHA(P.N.,SF);
OUT(*x"');
FRICHA( 1,26, 5P)3

o PRICHACR,13,"%");

ENDPROC; - ’

PAGE PRIMNTRTL
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% FRINT NOT ALLOVED COnDe IN MINITREES

EXT PROC (BYTE,INT) INT GETBIB;
EXT PROC (INT,INT, BYTE) PRICHAS
EXT PROC (INT,INT,INT) INT PRIENA;
EXT PROC C(INT) TRNOVR;

ENT FROC PRINAC ();
' REF BOUNDECD B t= GST.BC:
INRT NS 1=2 P2
IF GETEBIHB(GST.CLASS,2) = l
THEN GOYO LI
ELSEIF GETBIB(GST.CLASS,1) = 1|
THEN PRICHA(EZ,2,SP);3 B
ELSE PRICHAC®, 3,5F);
END:
LI1:nNS := PRIBNACB.NALI,NS,1):
" NS = PRIBNA(B«NAZ,NS,2);
: NS := PRIBNA(B.NA3,NS, 3);
ENDFROC: ’

FAGE PRINACRTL
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2 PRINT NOMENCLATURE %

EXT'PROC(INTaINT;BYTE) PRICHA}

ENT PROC PRINOM()DS
TURT("#NLC2) #NOMENCLATURE )32
~PRICHA( 1,14, '=%);
CTWRT(“#RLF*™I 3"
TWRT(“lNLlB-EVENT t IS A BASIC EVENT AND DOES NOT REQUIRE".
‘¢ FURTHER DEVH.OPMENT"): '
) TWBT(“#NL(a)#RnEVENT IS AN EVENT THAT REQUIRES FURTHER“
o ‘" DEVELOPMENT BUT IT "3
_PRICHAC1,18,5F);
TWRT("1IS RELATED TO A REPLACED EVENT IN THE UNIT');
TWRT("#NL(2)#T«EVENT : IS AN EVENT THAT REQUIRES FURTHER"™
.- DEUELOPMENT")I :
. TwRT("!hL#")o
PRICHAC), 67, '%x")3
_PRICHAC,27,'%');
'IF RTD & @
THEN PRICHAC®, 4, SP);
TWRT("DESIGN")}
FRICHAC R, 4, SF);
. ELSE FPRICHA(®,2, SF);
TWRT("REAL TIME"“):
PRICHA( D, 2, SP);
END;
"PRICHAC(D, 26, "'%');
PRICHAC l: 67 _'*')a o
'ENDPROC: -

FAGE ) PRINOMeRTL
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% FRINT INTEGER WITH SPACES X%

ENT PRCC PRINTNCINT N)J;
IF N < 12
THEN “TWRT( “#SP(2)#*);
ELSEIF N < 188
THEN "OUT(SP);
 END; o
IVRT(N);
ENDPROC;

PAGE FRINTN « RTL
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% PRINT VARIABLES %

ENT PROC PRINVA(REF VARIAB W3
. WHILE V :#: NILVAR DO
OUT(VeNAMEF)}
OUT(V.NAMET)3
IWRT(V.NOVA)}
IF VeMESU = *Y' THEN TWRT("™ (M) “)FEND;
IF VeNEXVAR :#: NILVAR THEN OUT(', ') END;
, V 3= V.NEXVAR: ' . '
.REP; N
ENDPROC]

PAGE FPRINVALRTL



% PRINT STREAMS %
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EXT PRUC( REF STREAM) CHEVEP;
ENT PROC PRIST (REF UNITDE U, EBYTE 10)3
REF STREAM SU t= NILSTN:
1IF I0 m v}
THEN SO 1= UQINSTS
5 ELSE SU = UOUUTSTJ
END;
WHILE SU :#: NILSTM Lo
IF 50 zw: NILINS OR SU t=: NILOUT
THEN TWRT( "'NL'NONE")I
RETURN:
END;
TWRT(“#NL#FROM : **);
IWRT(SUes FROMUs UNDM) ;
TWRT(“#NL#TB ¥ *);
IWRT(SUs TOUN. UNUM) 3
CHEVBP(SW):
S5U $= SUNEXTS:
) REP; - )
ENDPROC:
PaGE -PRIST «RTL



503
%Z PRINT THE TREE X

EXT PROC C(INT,INT,BYTE) PRICHA:
EXT PROC ¢ PRTRS, PRINOM}

- ENT PROC PRITRE ()3
PRINOMC) 3
TWRT("#NL(2)#™) 3
FRICHAC @, 24, SP);
TWRT( %% FAULT TREE ***")3
-PRICHAC}, 24, 5F)3
PRICHACD, 18, "'=");

. PRTRS¢>; =~
ENDPROC;

PAGE PRITRERTL
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% PRINT TYFE OF UNIT %

ENT PROC PRITYU (BYTE B);
INT I:= EH}
TWRTCTYUCI) oL )3

ENDPROC:

PAGE FRITYURTL
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X PRINT UNITS 2

EXT PROCCBYTE) PRITYU;
EXT PROC(REF UNITDE,EBYTE) PRIST;
EXT PROCCINT,INT,BEYTE) PRICHAS

INT PROC PRIUN ():
REF UNITDE UA t= NILUNI}
TWRT(“#NL#TOPOLOGY OF THE SYSTEM™);
PRICHAC1,22, '%');
FOR I 1= 1 TO COUNIT DO
UA 1= "UNICI); :
PRICHA(3,65,"%");
TUVRTC"#NLAUNIT NOe 3 *);
IVRTCUA+UNUM) '
PRICHACI, 12, '=*);
TWRT("#NL#TYFE OF UNIT : *);
PRITYUCUALTY)
TWRT("#NL#x% INPUT STREAMS *%");
PRIST(UA»'1');
TWRT("#nL#%kx QUTFUT STREAMS *%");
PRIST(UA, *B°);
PRICHAC1, 65, '%%);
REP; -
ENDFROC:

FAGE FRIN «RTL
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% PRINT VARIAELES OF MINITREES 2

EXT PROC () PRINACG;

EXT PROC (BYTE.,INT) INT GETEIE;
EXT PROC (INT,INT,EYTE) PRICHA;
EXT FROC (INT) TANOVR;

EXT FROC () PRTGA;

ENT PROC PRIVAM (REF EVENT E)3
REF GATE G s= NILGAZ -
PRICHACO, 4, 5P);
-QUTC(E«VAR)}
"PRICHACB, 4, 5F);
IF GETEIE(E«INCOU,1) = l
THEN TWRTC("IN"3; -
QUT(SF);
ELSEIF GETBIB(EINOU,1)> = 8
THEN TWRT("OUT™):

-

END;

IF GETBIB(E.INOU,2) = 1 OR
GETBIB(E.INOU,3) = {
THEN PRICHAC(®, 3, SP)§ -

END;
PRICHACQ, 6, EF);
TRNOWRC(ELFAULT);
1F EeIDEN = 'M°'
THEN PRICHA(Z,2,S5P)3
G t= GST? ’
GET 3= E«NEXTG?
FRTGAC)
FRINACKD:
GST = G;
END;
ENDFPROQC: _

PAGE FRIVAMRTL
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% PRINT VARIABLE OF TREE %

EXT PROCCINT) TRNOWR;
EXT PROCCINT.INT,BYTE) PRICHAS
EXT PROC(BYTE) PRITYU:

ENT PROC PRIVATC(REF EVENT E)?
_IF EeNAVA 3#: NILVAR . — - — - - -~ - --+ - - - —° — = =
THEN. QUT(SP)3 ‘
OUTC(E«NAVANAMEF)}
ourcz.nava.nnnar>:
OUT(SPYs
OUT(SP)3
IF E«NAVAJNOVA < la THEN OUTCSP)3END;
IF E«NAVACNOVA < 182 THEN OUT(SP); END;
IVRT(E.NAVA.NOVA) §
PRICHA(R, 2,5F);
ELSE FRICHA(®, 18, SF);
. END3
TRNOWRCE«FAULT)
TVRTC("UNIT NOe *);
"IF E«UNNOUNUM < 2 THEN OUT(SP):END;
IWRTCEsUNNOUNUM> §
PRICHA(@,3.5P)3
PRITYU(E.UNNO.TY):
- ENDPROC3

PAGE : FRIVAT.RTL
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% PRINT GATE OF TREE 2%

T PROC (BYTE,INT) INT GETBI B}

ENT FRGC PRTGA()3
OUT(SP);
1F GETBIB (GST.CLASS,2) = 1 -
— — — THEN TWRT(™EX=0R“): - -~ - — - SR
‘ELSEIF GETEIB(GST.CLASS., l) - l
THEN TWRT(™AND"): " -
" ELSE TVRT(“OR™)}
END;
ENDPROC?

FAGE FRTGA «RTL
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2 PRINT THE TREE BY STEFS 2

EXT PROC (REF EVENT) PRIVAT;

EXT PROC (BYTE,INT)> INT GETE!B;

EXT PROC CINT,INT,.BYTE) PRICHA; : : ‘

EXT PROC ¢) pa‘rsn. PRIHED; :
|
|

ENT FROC PRTRS ()3
REF EVENT E t= NILEV:
WHILE EAST :#: NILEV DO
IF EAST+IDEN = "B THEN GOTO LllEND}
TWRT("fNL(E)f")i )
 PRIHED(): ~ '
IF EASTIDEN = *M°
" THEN TWRT(™TOFP EVENT : “):
ELSE PRICHAC®, 4,5P); '
TWRT("EVENT ¢t ")
END; o
PRIVAT(EAST)} '
IF EASTeNEXTG 3 #: NILGA AND GETBIB(EAST-INOU&B) n 2
THEN GST 2- EAST«NEXTG;
PRTGAC) o :
TWRT("#NL#*);
E t= GST«NEXTE:
WVHILE E t#: NILEV DO
PRICHAC Y, 2,5P);

OUT(E.1DEN):
TWRT("=EVENT : *J3;
FRIVAT(E);
E t= ENEXT:

REP; h

EAST = GS‘I‘-NEXTE:

GOTO L23 )

ELSEIF EASTeIDEN # °*B°
THEN 'IF GETBIBC(EAST«INOU,B) = 1
THEN PRICHAC1.,32,SP); ~
TWRT("*EVENT ALREADY *
‘“DEVELOPEDE") 3
ELSE PRICHA(1,33, SP)}
 TWRTC"*DIAMOND EVENT*"™);

END;
IF EASTeNEXT :#: NILEV
THEN EAST := EAST.NEXT; .
GOTO L2;
EN D3
.~ END; o .
L1: WHILE EAST.IDEN = 'B' AND
EAST/NEXT :4: RILEV DO
EAST s= EAST.NEXT;
REF;
IF EASTeNEXT 1=t NILEV AND EASTeNEXTG t=: NILGA
THEN WHILE GSTeBACKE.NEXT $=: NILEV AND

‘GST+BACKEJBACKG :#: NILGA DO
GST t= GSTeBACKE.BACKGS

REP; ' -

1F GSTeBACKESIDEN = *n'

THEN EAST := GSTeBACKES
RETURN;

END; _

EAST := GST.BACKE.NEXT;

GST := EASTsBACKGS

PAGE PRTRS «RTL
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. END;
L2: REP;
RN DPROC;

FPAGE PRTRS «RTL
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OPTIONC]1) EC,TR:
TITLE ~
FRINT THE TREE

LET COMERR = 5822;
 LET SP = OCT a@;
LET LF = OCT 123

EXT PROC()PRIALL3

EXT PROCC) RSXINTS

EXT PROCCINT) RSXCL3

EXT PROCCINT,REF ARRAY BYTE) RSXOPI,RSX0FP03

. EXT FROCCINT) INT RSXSWI,RSXSW03

- EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD;
EXT PROC () BYTE COMIP;

- SUC DATA RRERR;
~ 'LABEL ERL}
. INT ERN;
~_ PROCCINT) ERFP;
ENDDATA;

'SVC DATA RRSIO0:

PROC ¢) BYTE IN:
~ PROC (BYTE) OUT:
ENDDATA}

'SUC DATA RRERRX;
INT LINENO;
BYTE UEFLAG, ERRLUN:
INT RSXDSW;
INDDATA;

- DATA FILDAT:

ARRAY (35) BYTE IFILE t= "#SP(35)#";
u ARRAY (35) BYTE OFILE := "iSP(SS)#"I :
ENDDATA;

ENT PROC RRJOB();
ERRLUN t= 3;
- IN t& COMIF;
IF INC) # *P' OR INC) # °'T' OR INC) # *R' OR INC) # * °
THEN ERF(COMERR); : '
END;

TREAD(OFILE,"=2")}
TREADCIFILE, “#LF#");

 RSXINT();
RSX0POC1,0FILE);
RSXSWO( 123
RSXOFIC2, IFILE)}
RSXSWI(2);
"PRIALL ()3
RSXCLC3)s
RSXCL(2);

" ENDPROC;

PAGE PTR  +RTL
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X TEST RANGE OF A FRACTION X

EXT PROC (FRAC,INT) FWRTF;
EXT PROC CINT) RNGEPR:

ENT PROC RANGEF (FRAC I,INT HIORLO,LABEL ERRLAB)}
RNGEPR(H10RLO) 3
FWRTF(1,6)3
GOTO ERRLAS;

ENDPROC; - -

FAGE RANGEF«RTL
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2 TEST RANGE OF INTEGER X

EXT PROC C(INT.INT) 1WRTF;
EXT PROC (INT) RNGEPR;

ENT PROC RANGEP (INT 1,HIORLO,LABEL ERRLAB);
RNGEPRCHIORLO) 3 o
IWRTF(1,6)3 '

... GOTO ERRLAB;

" ENDPROC3

PAGE : RANGEP.RTL
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2 PROC USED IN GETRNOD X%

EXT PROC (INT) RNGEPR:
EXT PROC C(REAL,INT,INT) RWRTF3

ENT PROC RANGER (REAL R:INT HIORLO, LABEL ERRLAB):
- RNGEPR(HIORLO0); -

RWRTF(R, 4,6)3

' GOTO ERRLAE;

ENDPROC;

PAGE . RANGER.RTL
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% READ NAME OF UNIT TO PRINT ITS MINITREES %

EXT PROC CINTLINT,BYTE) FRICHAS
EXT FROC .C) INT RETYUN;

EXT PROC C(INT) PRIMNT?

EXT PROC () PRHEMTS

EXT PROC (REF EVENT) PRIVAM;

ENT FPROC READNU ()3
REF EVENT E 1= NILEV;
INT I 1= |3
INT B3 B
 TWRTC“#NLC4)#READING TYPE OF UNIT TO FRINT HINITREES")S
© PRICHA(1,39,'="');
TVRTC("#RALC2)#™) 3
. B t= RETYUNC) 3
1F B = § THEN Rz'ruammn:
‘WHILE ST(1) » SP DO
Co 1 3=1+1;
REP} -
PRIMNT(I=]);
FOR J :1="1 TO MAXNOUNIT DO
IF LOT(J)«TYPE = B
~ THEN E 3= LOT(J)«FIRSELS
GOTO L1
END3 -
REP; *
- L1sWHILE EeUNID = B DO
- "1IF EeIDEN = 'M°*
THEN PRHEMT():
PRICHAC1,5, 5P)3
TWRT("M=EVENT )}
FRIVAM(E)
TWRT(“#NL#");
ELSE FRICHAC},5.,5F);

OUTCELILEN):
TWRT("=EVENT 1 ")3
PRI VAMCE) 3
END;
E t= EeNEXT; -
REP; ' N
PRICHAC2, 68, '* * )3
ENDPROC: .

PAGE ' READNU.RTL
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% READ A SET OF FAULTS 2

EXT FPROCCRAE, BYTE» INT, RAB,LABEL) GETSTR;
EXT PROC(RAL, RAE) LRAB}
EXT PROCCRAB, RAH) INT COMRAE:

ENT PROC READSF ()2
INT 1 t= COFAULTS .
L1:GETSTR(ST,*%'» 1, "FAULT"»LY);
WAILE COMRAB(ST:;“%%xx*) = ¢ DO
LBAB(FAUCI)«L,S5T)3
I t= I+13 7
FOR K := 1 TO LENGTH ST DO
ST(K) 1= SP;
REP;
L2: GETSTR(ST,"%',1,"FAULT",L2);
REFP3 - .
COFAULT := I3
ENDPROC;

PAGE READSF«RTL
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2 READ TYPE OF THE UNITS %

EXT PROCCRAB, RAB) LRAB;
EXT FROCCRAE,RAB) INT COMRAES
. EXT PROGCRAB, BY TE, INT, RAB,LABEL) GETSTR;

ENT PROC READTU ()3
. . INT I = COTYUNS ‘
' LISGEISTRCSTB'Z'JIJ"UNIT":LI)J
—"-_"' WHILE COMRAB( ST, "*x%x*) ="@ DD
) LRAB(TYU(I).L;ST)) ‘
1= I+U -
FORK t= 1 TO LENGTH S'l' DD
© STK) "t= SF;
. REP;
T L2 GETSTR(ST,'"X',1,"NIT">L2);
_ REP; T
, COTYUN 1= I:
ENDPROC:

PAGE : RERDTU:BTL
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2 READ FAULTS AND TRANSLATE INTO NUMBERS %

EXT PROC (RAB, EYTE, INT, RAB,LABEL) GETSTR:
EXT PROC (RAEB,RAB) LRAEBE;
EXT PROC (RAB,RAB) INT COMRAL}

ENT PROC REFATR(RAE AUX) INT;
IF COMRABCAUX,"++") = |
" THEN , B . ‘
L1:GETSTRCST, "%, 1, "FAULT(*8%x2 TO TERMe INPUTI™,L1)}
“1F COMRAB(ST,"*#x') = | THEN RETURN(D); END; -
_ ELSE LRAB(ST,AUX)3 ’ -
- END3
FOR I = 1 TO MAXNOFAULT DO

IF COMRAB(FAUCI)elL,ST) = 1| THEN RETURN(I);END;

REP; ' " B
TWRT("#NL#UNDEFINED FAULT (REFATR«RTL)");
RETURN(B) -

_ENDPROC;
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X READ TYPE OF UNIT AND TRANSLATE INTO A NUMBER %

EXT PROCCRAB, BY TE, INT,RAB, LABEL) GETSTR;
EXT PROC(RAB, RAB) INT COMRAB3

" ENT PROC RETYUN () INTS
L1tGETSTR(ST, *2'5 1, "TYPE OF UNIT(%x+%+%% TO TERMINATE INPUT)*sL1)3
" IF COMBAB(ST,"*+%+%*) = | THEN RETURN(C)3END;
- FOR 1 1= | TO MAXNOWNIT DO o
: 1F coﬁmmﬂucn.msn = 1 THEN nz‘rumu):mm
.REP; :
’.'rwnr("muunnsrmzn UNITCRETYUNSRTL)");
RETURNC @) 3
BNDPROC;

FAGE RETYUN.RTL
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OPTION(1) BC,TR:
TITLE ~
READ THE UNITS;

.LET COMERR = 5228}
LET SP = OCT 423 .
LET LF = OCT 12;

EXT FROCCIREUNIT;

EXT PROC() RSXINT;

- EXT PROCCINT) RSXCL:.

- EXT PROCCINT, REF ARRAY BYTE) RSXOPI,RSX0PO:

- EXT PROCCINT) INT RSXSWI,RSXSW03:

- EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD;
EXT PROC () BYTE ECHOIN.,COMIP:

' SUC DATA RRERR:
LABEL ERL;

. INT ERN;

' PROCCINT) ERPF;

ENDDATAS

SVC DATA RRS10;
FROC <) BYTE IN;
PROC (BYTE) 0OUT:
ENDDATA;

SVC DATA RRERRX;
INT LINENO?
BYTE UEFLAG,ERRLUN;
INT RSXDSW;

" ENDDATA:3

DATA F1lLDAT;
ARRAY(78) BYTE FILE := “#SP(7@)#"; -
ENDDATA?

ENT FROC RRJOB(); : L mma e
ERRLUN := 3
RSXINT();
IN 3= COMIP:
IF INC) # *R" OR INC) # 'E* OR INC) # "U' OR INC) # *
THEN ERP(COMERR):
END;

TREADCFILE, "=");
RSXOPO( 1, FILE)}
RSXSW0C1);

FOR J := | TO LENGTH FILE DO
FILE(J) := SP;
REF:

TREAD(FILE, “#LF#%);
IN 3= ECHOIN:
RSXOPI(2,FILE)}
RSXSWIC2);

REUNIT ()3
RSXCL(C1);

RSXCL(2);

PAGE REU  «RTL
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ENDFROC}
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% READ AND ALLOCATE UNITS X%

EXT PROC() REF UNITDE NEXTFU;

EXT PROCCREF INT,»INT,INT,INT, RAB,LABEL) GETINTS
EXT PROC() INT RETYUN:

EXT PROCCINT,INT,BYTE) PRICHA:

ENT PROC REUNIT ()3
REF UNITDE U z= NILUNE;
TWRTC“#NL(3)#TOPOLOGY OF THE SYSTEM FART : 1");
FPRICHAC1,32, ***); . - -
TWRTC*#SLC2) # DESCRIPTION OF THE UNITS'™);3 |
PRICHA(1,25,"=")3
TURTC("#RL(3)#™);
L1:GETINTCCOUNI T, 1, MAXNOUNIT, 1, “HOV MANY UNITS IN THE SYSTEM *»L1);
* TWRTC™#NLC2)#%) 3
"FOR I := {1 TO COUNIT DO |
U := REXTFUC)3 |
L2: GETINT(UsUNUM,1,32767,1,"NO OF THE UNIT",L2);
UeTY t= BYTECRETYUN())}
TWRT(“#RL(2)4") 5
REP; . : |
UeNEXU = NILUNIZ
ENDPROC;
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% RE.AD VALUES OF MEASURED VARIABLES %

EXT PROC (REF INT,INT,INT,INT,RAB,LABEL) GETINT;
EXT PROC (RAB,BYTE, INT, RAB,LABEL) GETSTR;

EXT PROC () INT DISFPLAJ

EXT PROC (REF BYTE,INT,RAB) GETEYT;

EXT PROC C(INT,INT,BYTE) PRICHA;

ENT PROC REVAME ()3
- REF VARIAB Vl 1= NILUAR:
REF DATAV Dl 1a NILDATi
. BYTE ANS,NF,NTS
INT NI,K3
GETBYT(ANS:I:“DO YOU WaNT TO LIST THE VaHIABLES(Y/N)“).
IF ANS ='Y*'"THEN K = DISFLAC); END;
1F K= 28 THEN RETURN? END:
TUWRT(“#NLC(3)#READING VALUES OF MEASURED VRRIBBLES#CR'");
FRICHAC]1,36,'%%);
TWRT("#RLC(2)#™);
LAa:GETSTR(ST,"%', 2, "NN’lE OF VAR.(RDD 2,x TO TERM-)":LB):
NF 3= ST(1);
NT 3= ST(2);
WHILE NF # "%*' DO
L1:GETINT(N], l,MAXNDOVAR, 1,"NOs OF VARIABLE*“,L1):
" FOR 1 3="1"TO MAXNOVAR DO )
IF VAaBC1).NOVA # N1
THEN GOTO L2 -~
ELSELIF VABCI).NAMEF = NF AND
VABCI) oNAMET = NT
THEN V1 3= VAB(I);
ELSE GOTO L2:
END3
I1F V1+.VALUES :#: NILDAT ANL VieMESU = 'Y°
TAEZN GOTO L33 ' o
ELSE TWURT("#XL#VARIAELE NOT MEASURED#CE#");

GOTO EX;
END; '
L2:REP;
TURTC#NL#ND SUCH VARIAELE 1ln THE SYSTEM#CR#™);
GOTO EX: ’

L3:Dl t= V]1.VALUES;
GETEYT{ANS, 1,'D0 YOU WANT TC CHANGE THE LIMITS(Y/N)");
I1F anNs = *y* ) :
THEN ’
LA:GETINT(DleHL,2,3276751>"HIGH"L 4);
LS5:GETINT(D] eLL,2,327675 1, "LOW"sLS);
GETBYTCANS, 1,"D0 YOU WANT TO CHANGE THE PRIORITY(Y/N)™);
IF ANS = sy?
THEN
L6:GETINTC(K, 2,255, 1, "PRIORITY",L6);
P1.PRID = BYTE(K):?
END; )
END?
Dl1«PRVA 1= Dl+ACTVA;
L7: GETINT(D1.ACTVA,Z2,3276%7.1."VALUE OF 'UAR.":L'?)J
EX: GETSTR(ST,'"2',2,"NAME OF° VAR-(ADD %Z.% TO TLRM.)")EX):
NF 2= ST(1);
NT t= STC(2);
REPFP;
ENDPROC;
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% DATA OF A '"R' EVENT 2

ENT PROC REVT(REF EVENT E);
 E«BACKG t» GATEFO:
E+NEXTG = QM3

ENDPROC3

PFAGE REVT «RTL
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OPTIONC)) BC,TR; '
TITLE ~
READ SET OF FAULTS:

LET COMERR = 5828;
LET SP = OCT 42;
LET LF = OCT 123

. EXT PROCC)READSF; . .
~ EXT PROC() RSXINT;
EXT PROCCINT) RSXCL3
- EXT PROCCINT,REF ARRAY BYTE) RSXOFI,RSX0F0;
. EXT PROCCINT) INT RSXSWI,RSXSWO0:
. EXT PROC (REF ARRAY BYTE,RREF ARRAY BYTE) INT TREAD;
- EXT PROC () BYTE ECHOIN,COMIP3

SVC DATA RRERR:
LABEL ERL3:
INT ERN; -
PROCCINT) ERFP;
- ENDDATA; .

. SUC DATA RRSIO:

"~ PROC () BYTE IN;
PROC (BYTE) OUT;

ENDDATA:

SVC DATA RRERRX;
~ INT LINENOS
BEYTE UEFLAG, ERRLUN;
INT RSXDSW;
INDDATA; :

DATA FILDAT;
ARRAY(78) BYTE FILE 3= “wSP(72)#%;
. ENDDATA} '

ENT PROC RRJOB();
ERRLUN t= 33
RSXINT()3
IN = COM1P;
IF INC) # 'R' OR INC) ¢ 'F*' OR INC) # *A* OR INC) # * !
THEN ERPCCOMERR); '
END; ‘

TREADCFILE, "=");
RSXOPOCI,FILED;
RSXEWOC1);

FORJ 1= 1| TO LENGTH FILE DO
FILE(J) := SP;
REP;

TREAD(FILE, “#LF#*);}
IN t= ECHOIN:
RSXOPIC(2, FILE);
RSXSW1C(2);
READSF();

RSXCL(1);

RSXCL(2);




ENLFROC;
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% TEST RANGE OF INTEGER 2

ENT PROC RNGEPR CINT HIORLO):

TWRT("#NL,LF#OUT OF RANGE~=");
IF HIORLO = =] e
THEN TWRT(“LU™)3
ELSE TWRT(“H1*)3
END:
TWRT(" LIMIT = "3
RETURN;

. ENDPROC:

PAGE | RNGEPRRTL



| 528
" OPTIONC1) BC,TR;

TITLE

READ TYPE OF UNITSS

LET COMERR = 50883
LET SP = OCT 4@:
LET LF = OCT 12;

EXT PROC()READTU; . . :

EXT PROC() RSXINT: - ' o -
"EXT PROCCINT) RSXCL3

EXT PROCCINT, REF ARRAY BYTE) RSXOPI,RSXOPO3

EXT PROCCINT) INT RSXSWI,RSXSWO: -

EXT PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD:
EXT PROC () BYTE ECHOIN,COMIP}

.SVC DATA RRERR:

: LABEL EBRL;
INT ERN;
PROCCINT) ERP;

ENDDATA;

SUC DATA RRS10;:

PROC () BYTE IN3
~ PROC (BYTE) OUT:
ENDDATAS

SVC DATA RRERRX:
© INT LINENO:
BYTE UEFLAG, ERRLUNG
~ INT RSXDSW;
ENDDATAS

DATA FILDAT:
ARRAY(72) EYTE FILE s= “#SF(TB)#"';
ENDDATA;

ENT FROC RRJOB();
ERRLUN t= 33
RSXINT();
IN = COMIP;
1F INC) # *R* OR INC) ¢ *T' OR INC) » *U* OR INC) # * °
THEN ERF(COMERR); ' .
END}

TREAD(FILE,"=");
RSXO0P0O(1,FILE);
RSXSWOC1):

".FOR J t= 1 TO LENGTH FILE DO
FILECD) := SP;
REF;

TREAD(FILE, “#LF#");
IN 1= ECHOIN;
RSXOPI(2,FILE)}
RSXSW1(2)3
READTUC) 3

RSXCL(1):

RSXCL(2):

FAGE RTU «RTL
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ENDPROC }
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- OPTIONC L) BC:THJ
TITLE -~
READ VALUES OF VARIABLES;

LET
LET
. LET

O T

BT

- EXT
- EXT
EXT
EXT
EXT

SvVC

COMERR = 5828;
SP = OCT 493

LF = OCT 123

PROCC)REVAMES
PROC() RSXINT;
PROCCINT) RSXCL3:

PROCCINT, REF ARRAY BYTE) RSXOPI:RSXOPO!

PROCCINT) INT RSXSWI,RSXSV0;

PROC (REF ARRAY BYTE,REF ARRAY BYTE) INT TREAD;

PROC ¢) BYTE COMIP;

DATA RRERR;

. LABEL ERL3}

~INT ERN:

PROCCINT) ERP;

" INDDATA?

.S

DATA RRS!0;
PROC () BYTE IN;
PROC (BYTE) OUTs

ENDDATA:

SUC

DATA RRERRX:

INT LINENO; '
BYTE UEFLAG» ERRLUN}
INT RSXDSW;

‘ENDDATAS

DATA FILDAT;

ARRAY (35) BYTE IFILE 1= “#SP(35)#%;
ARRAY (35) BYTE OFILE = “#SP(35)#™;

ENDDATA;

15»1

PROC RRJOE();
ERRLUN 1=z 3}
InN t= COMIP:

- IF INC) # 'R' OR INC) # V' OR INC) #

THEN ERP(COMERR):
END:

TREADCOFILE,"=");
TREADCIFILE, “"#LF#");
RSXINT();
RSXQOP0(1,0FILE):
RSXSWOC1);
RSXOPI(2,1FILE);
RSXSW1(2); ~
REVAME ()3

. RSXCL(1);3

RSXCL(2)3

ENDPROC;

PAGE RVA «RTL
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% SET BOUNDe CONDs & NeAeCe FOR MINITREE %

EXT PROC (RAE) INT REFATR;
EXT PROCCREF INT,INT) SETBIT;

ENT PROC SBCC(REF BOUNDECO BOCO):
INT J3
INT FAEV = Boco.vnnbc.rnULr:
_1F FAEV = )} THEN SETHEIT(BOCO.NAl,2)3
" ELSEIF FAEV = 2 THEN SETBITCEOCONAL, 133
ELSEIF FAEV = 3 THEN SETBITC(BOCO.NAl,4); :
-ELSEIF FAEV = 4 THEN SETBIT(BOCONAL,»3);
" 2 MORE FAULTS CAN BE ADDED % ~
"END; : :
TWRT(“#NL# NOT ALLOWED CONDITIONS : #NL#%);
J ta REFATR("++");
WHILE J # 2 DO
IF J <= 16 THEN SETBITC(BOCD.NAl.,J);
ELSEIFf J<= 32 THEN SETBIT(BOCONAZ,J=16);
ELSEIF J <= 48 THEN SETEITCBOCO.NA3,J=32);

END:

J t= REFATR("++*);
REP:
ENDFROC:;




....................
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%2 SET A BIT IN A BYTE 2%

ENT PROC SBHITBYCREF BYTE BYT,INT BITNUM)}
VAL BYT t= BYTE ( BYT LOR (128 SRL (B«EITNUM)));
ENDPROC3 : " .
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% SCaN THE VARIABLES %

EXT PROC C(INT) LORIMIZ

EXT PROC (RAB) INT REFATR;

IXT PROC (REF VARIAB) INT CHEVACS
EXT PROC (BYTE,INT) INT GETBIB:

INT PROC SCANVA();
INT 1.3 .
. REF VAHIAB v :- NILVAB;UP Im NILVAR:
WHILE ¢ = @ DO
1 3= 13 .
Vet= VAB(1);:
WVHILE V.NOVA # 8 DO .
‘ IF VeMESU = *¥' AND CHEVAC(V) = ]
THEN IF GETBIB(V.EX,2) = @ -
THEN IF VP t=: NILVAR
. THEN VP = V}
ELSELF
VP+VALUES«PRIQ<V4VALUESPRIO
THEN VP 3= V3 '

. END;
END; '

END3

1 3= I+1;

Vete. VABCI);
REPF;
1F VP t=1 NILVAR THEN RETURN:END:
VST t= VP;
BLOCK

REF DATAV V1 1= VP.VALUES;
IF V1+ACTVA > Vl]sHL
' TAEN LORIMICREFATR(“HI"™)); -
ELSEIF V]1.ACTVA < V].LL
TAEN LORIMICREFATR(™LO"));
END;
ENDBLOCK:
VP := NILVAR?
BT 1= @;
C t= *"+°;
FLAG = B&:
REPFP;
ENDFROG:

SCANVA.RTL
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% SET BOUND. CONDe AND Nes As CO. IN TREE 2%

EXT PROC (INT.REF INT) COPYEL:
EXT PROC () REF BOUNDECO NEXTFB;

ENT. PROC SETBC ()3

REF BOUNDECO Bl t= ESTeNEXTGeBC3 .
 GSTeBC 3= NEXTEB()3 - -

BCST s= GSTeBC3} .
BCST+VAREC ¥= EASTS
COPYEICBl.NAL, BCSTsNA1)3
COPYB1(Bl.NA2, BCST<NA2) 3

. COPYBI(B{<NA3,BCST+NA3);

INDPROC3 =~ -

PAGE SETBC «RTL
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2 SET A BIT 1I& AN INTEGER 2

INT PROC SETBIT(REF INT WORD,INT BITNUM);

VAL WORD s= WORD LOR (] SLL C(BITNUM = 1));
ENDFROC3 - T

PAGE SETEI ToRTL
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X2 SET A GATE IN TREE 2

EXT PROC () REF GATE NEXTFG;
EXT PROC () SETEC;

ENT PROC SETGA();
EAST.NEXTG t= NEXTFG()S
GST i= EASTNEX TGS
"~ GSTeCLASS t= GST+CLASS LOR EST.NEXTG.CLASSS
. GST+BACKE = EAST:
SETBC()3
ENDPROC;
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% SET STREAM %

EXT PROC () REF STREAM NEXTFS3 -

INT PROC SETSTR(REF STREAM S) REF STREAM}
WHILE SeNEXTS s#: NILSTM DO

. S 1= SeNEXTS:
REP; .7 .
S.NEXTS t=NEXTFS();
S 1= S.NEXTS:

. RETURN(S);
ENDPROC} )
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X SET GATE FOR MINITREES %

EXT PROC (REF INT,INT,INT,INT,RAB,LAEEL) GETINT}
EXT PROC () REF BOUNDECO NEXTFB3

EXT PROC () REF GATE NEXTFG3

EXT PROC (REF BOUNDECO) SEC;

EXT FROC (REF BYTE.,INT) SBITBY;

ENT PROC SGACREF EVENT E)3
- INT C3 :
EeNEXTG 1= uzxwrs&:z
‘GATEPO t= E.NEXTG} _
leGETINT(C:ﬂaaolo"TYPE OF GATE( @~OR, 1=AND, 2=EXOR)*,L1); |
" SBITBY(GATEPO«CLASS,C);
. GATEFO«BACKE t= E; '
‘GATEPDNEXTE t= E.NEXT;
GATEPO+BC 1= NEXTFB():
GATEFPO.BC.VARBC = E} |
SBCCGATEPO.EC)3 |
ENDPROC. |
|
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OPTIONC1) BC, TR:

TITLE °
STD. DATA3

AT e 3 e e 3 2k o o5 2k ke 2 e ke ok 2he afe o ol ok sl ak 2k akc ok ol e ok e i ok o ke i ok e ik ok sk ol ok ke ke
LET ARBSIZ = 1@;

- LET ARAB = ARRAY(ARESIZ)BYTE:
LET RAB = REF ARRAY BYTE;
LET SP = OCT 4&;

- LET LF =0CT 12;
LET CR = OCT"15;
LET VT = OCT 133
LET EQ = OCT 42,0CT 77,0CT aa.ocr 7,0CT 133

_LET.NL = OCT 15,0CT 1%}

. LET FOREVER ="WHILE 8=8:;

% RESTRIGTIONS OF THE DATA BASE %
:***********#************F*************#************************z

LET MAXNOE = 582;
LET MAXNOEMI = 499;
LET MAXNOG = 1583

LET MAXNOGM1 = 1493
LET MAXNOUNIT =7}5; '
LET MAXNOUNITMI = 143
LET MAXNOSTR = 583 °
LET MAXNOSTRM1 = 433
LET MAXNOVAR = 585

LET MAXNOVARMLI = 49;
LET MAXNOMEVAR = 38; MAX NCe OF #EASURED VARIABLES %

LET MAXNOFAULT = 58; MAX NOe OF FAULTS 2
:********#***************************t#*##*****#**#***********Z

MAXe NOe OF EVENTS %

MAXNOE = 1 %

MAXe NO. OF GATESs EsCe & NeAeCe %
MAXNOG - 1 % _ o
MAX NO« 'OF UNITS %5

MAXNOUNIT=1 %2

MAX NOe OF STREAMS IN THE SYSTEM %
MAXNOSTR = | %

MAX NOe OF UAR. IN THE SYSTEM %
MAXNOVAR = ] %

WM

L% DESCRIPTION OF THE RECORDS %
Ak e 3 o ok 3 o 3 o e K A R o o A Kok o o R o o o o ko ok ok Kk Ok ok ok ok

MODE EVENT (BYTE IDEN,UNID., VAR, INOU,
. REF VARIAB NAVA,
INT FAULT,
. REF EVENT NEXT,TOP,
REF GATE BACKGSNEXTG,
REF UNITDE UNNO.
FRAC PROB);

MODE GATE (BYTE CLASS, EXTRA,
‘REF EVENT BACKE.NEXTE.,
REF GATE NEGATE.
REF BOUNDECO BC):

MODE BOUNDECO (REF EVENT VAREC.,
INT NAYl,NAZSNAS,
REF BOONDECO NEXTEC)]

MOCE INDEX (BYTE TYPE,TEX,
REF EVENT FlRSEL);

MODE UNITDE C(INT UNUM.
BYTE TY,TYE,
REF STREAM INST,OUTST.
REF UNITDE NEXU);

AAGE STDAT «RTL
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MODE STREAM (BYTE SIO0,EIOD»
REF UNITDE FROMU, TOUN,
REF VARIAB NAVAR.,
REF STREAM NEXTS)3

MODE VARIAB (EYTE NAMEF,NAMET,MESU. EX.

INT NOVA, -

_ _REF STREAM BACKS,
B REF VARIAB NEXVAR,
- REF DATAV VALUES);

MODE DATAV (INT HL,LL,FRVA,ACTVA,
— BYTE FRIOQ, PREX);

"MODE FAS (ARAB L)3

#*****************ﬁ****************************** X

EXT DATA MIRIT;

% ARRAY OF EVENTS %

ARRAY (MAXNOE) EVENT EVT ;

% ARRAY OF GATES %

. ARRAY (MAXNOG) GATE GAT;

% ARRAY OF BOUNDe CONDITIONS %

% ARRAY TO LOCATE TOP EVENTS OF UNITS %

ARRAY (MAXNOG) BOUNDECO BCO 3

ARRAY (MAXNOUNIT) INDEX LOT 3

% ARRAY OF FAULTS %

ARRAY (MAXNOFAULT) FAS FAU 3
% ARRAY OF TYPES OF UNITS %

ARRAY (MAXNOUNIT) FAS TYU ;
% NIL DECLARATIONS X

EVENT NILEV ;

EVENT NILNEX 3

GATE NILGA ;3

GATE NILNEG 3

GATE QM 3

'BOUNDECO NILEC $

BCUNDECO NILNEEC 3

STDAT «RTL
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% INITIATION OF VARIAELES %
REF EVENT FREEV 3
REF GATE FREEGA ;
REF GATE GATEPO 3
REF BOUNDECO FREEEC ;
INT CI 3
INT CF 3
"INT COLO 3
INT ITE 3
INT COFAULT 3
INT COTYUN ; 3
-  AERAY (ARBSIZ) BYTE ST 3
_ ENDDATA:
H**************#***********************************t*********z
 EXT DATa TOPOLOGY:
% ARRAYS USED TO DESCRIEE THE TOPOLOGY OF THE SYSTEM X
% ARRAY OF UNITS % |
’ ARRAY (MAXNOUNIT) UNITDE UNI
% ARRAY OF STREAMS X

‘ . ARRAY (MAXNOSTR) STREAM STR 5
‘% ARRAY ‘OF VARIAELES %

. ARRAY (MAXNOVAR) VARLIAB VAB 3
% ARRAY OF MEASURED VARIABLES %

_ARRAY (MAXNOMEVAR) DATAV DAT 3
% NIL DECLARATIONS %

UNITDE NILUNI

L 1)

UNITDE NILUNE ;3

STREAM NILSTM

‘.o

STREAM NILSTN 3

-e

STREAM NILINS

STREAM NILOUT

L 1)

VARIAB NILVAR

A 13

VARIAD NILVAN

e

DATAV NILDAT ;3

% INITIATICON OF VARIABLES 2

PAGE STDAT *RTL
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REF UN1TDE FREEUN 3

REF STREAM FREEST:
REF VARIAB FREEVA;
INT COUNTV 3

INT COUNIT 3

BYTE C 3

ENDDATA:

’ % *************************;*********************** y 4
EXT DATA TREES: o A

| % INITIATION OF VARIABLES %

INT RTDS

INT BT

INT FAST:

INT FLAGS

REF EVENT EASTS
-REF EVENT EST3
REF GATE GST; .
REF. BOUNDECO BCST;
REF UNITDE UST:
REF STHEAM SST;
REF VARIAB VST

.- ENDDATA3
e o0 238 2 ok o o o o o DR o oo K o o ook ok ok ok kR Rk Kok %

. SVC DATA RRSID:

"~ PROCC) BYTE IN3 |

| PROC (BYTE) OUT; .
ENDDATA}

. SVC DATA RRERRX;
"INT LINENO;
BYTE UEFLAG, ERRLUNS |
INT RSXDSW3

© ENDDATA;

" EXT PROC(RAB) TWRT;
EXT PROCCINT) IWRT;
. BAT PROC() INT 1READ; _
"EXT PROC(RAB,RAB) INT TREAD; .

PAGE STDAT «RTL




543
% TEST DIRECTIVE STATUS WORD X

EXT PROC (INT) RRGEL3

ENT PROC TESDSW CINT E);
IF RSXDSV < @ .
THEN RRGEL(E);

END; .
_RETURN;
ENDPROC3

PAGE TESDSW.RTL
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X TEST THE RANGE OF A FRACTION 2

EXT PROC (FRAC,»INT,.LABEL)> RANGEF}

ENT PROC TESTF(FRAC 1,FRAC LO,LABEL ERRLAB):;

I1F 1 < LD
THEN RANGEF(LO»~1,ERRLAB)}
_ . END; T
- BNDPROCS
PAGE TESTF +RTL
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% TEST THE RANGE OF THE INTEGER X%

EXT PROC (INT,INT,LABEL) RANGEF;

ENT PROC TESTI C(INT l,LO,HI.LABEL ERRLAEK)}
.IF 1 < LO
"THEN RANGEP(LOJ-IJERH..AB)I
"ELSEIF. I » HI
- THEN BﬂNGEP(HIr&IJERRLﬁB)i
END3
] RETURN:
ENDPROC:

TESTI RTL
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% TEST SPACE %

EXT PROC (INT) NCLS:

ENT PROC TESTSP(RAB A,INT LFEED,REF BYTE B):
NCLSCLFEED)3: '
TWRT(A): _

IF B=w SPp -
- THEN OUT('S');
ELSE OUT(H);
END3 -
ENDPROC:
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X DATA OF A 'T' EVENT 2

INT PROC TEVT (REF EVENT E);
E+BACKG t= GATEPO;
EsNEXTG t= QM3

ENDPROC;

PAGE | TEVT oRTL
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% TOP EVENT OF THE TREE %

EXT PROC () REF EVENT NEXTFE
EXT PROC ¢) SETGA?
EXT PROC (REF BYTE,INT) SBITBY;

INT PROC TOEVT ()3

EAST tw NEXTFEC);
EASTeIDEN .1= ESTeIDENS
EAST.UNID = EST.UNID;
EAST.VAR t= EST.VAR;
EASTSINOU t= EST.INOUS

. EASTeNAVA 1= VST}
SBITEY(VST.EX,2);
EAST.FAULT 3= EST.FAULT:
EASTNEXT 1= NILEV:
SETGAC);
EAST.UNNO t= UST?
EAST.PROB = EST.PROB3
BT a3 1; T

. ENDPROC: ~

PAGE o TOEVT «RTL
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2 TRANSLATE N0e OF THE FAULT INTO WORDS %

ENT PROC TRNOVRC INT 1)}
1IF 1 ¢ B THEN
TWRTCFAUCI) oL)5
- 'ELSE ‘IWRT(I);
_ - END3 ‘
ENDPROC;3

FAGE TRNOWR.RTL
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% PRINT ARRAY BYTE VITHOUT SPACES %

ENT PROC TWRAB(RAB A);

FOR I:= ] TO LENGTH A DO
IF A{l) = SF THEN RETURN;
ELSE OQUT(ACI));
. END3

REF;
ENDFROC:

PAGE TWRAE oRTL
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% GET THE VALUES OF MEASURED VARIABLES %

" EXT PROCCREF EYTE, INT,RAB) GETEYT:
EXT PROCCREF INT, INT,INT, INT- RAE, LABEL) GETINTS

ENT PROC VALUE (REF VARIAB V)3
REF DATAV VA 3= NILDATS
,'INT K3 .
.~ 1F COWNTV <= MAXNOMEVAR - .
_ THEN VA 1= DartcoUNTV)s . ‘ '
Ll:GETINT(VA.HL:B:3276Tala"HIGH",Ll)S;'
L2s GETINT(VASLL, 8, 32767, 1, “LOV™, L2J}
L3: GETINT(K, 8,255, 1, "PRIORITY OF THE VAR.™,L3);
VASPRIO 3= BYTE(K)S
Ve.VALUES 3= VA;
COUNTV :=COUNTV +13
ELSE TWRT("#NL#NO MORE ELEMENTS IN DAT(K)™
" “AVAILABLE (VALUEeRTL)");
.. END;3 : ‘
ENDPROC

PAGE - VALUE +RTL
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Table III.}

Look-up Table for Faults

Number Used Name of Fault
1l HI
2 LO
3 OPEN
4 CLOSED
5 FL-EX-ENV
6 BLOCKAGE
7 LK~LP-ENV
8 LK-HP-ENV
9 WIDE-~-OPEN
1o SHUT
11 BLOC-0OUTL
12 BLOC-INLE
13 FAIL-TO-0OP
14 MANUAL
15 CONT-STCK
16 SENS-STCK
17 VALV-STCK
18 FAI-TO-CL
19 SET-PO-HI
20 FAIL~OPEN
21 FAIL-HI
22 SEN-FA-LO
.23 - SET-PO~1LO
24 FAI-CLOSE
25 FAIL~1O
26 SEN=-FA-HI
27 CONT-F-HI
28 CONT~-F-LO
29 NO-CHANGE
30 EXT-FIRE
31 MECH-FAIL
32 OTHER-CAU
33 Z-H1
34 Z-10
35 A
36 B
37 C
38 D
39 DUMMY
40 HO-FLOW
41 SI-STR-PL
42 NO-SIGHAL
43 GTY
44 SEUTDOWN
45 - COMP-BLOC.
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Table III.2

Look-up 'I'able. for Type of Units
Number Used Type of Unit
1 CENT-PUMP
2 CLOSED-TK
3 : CNTRLV-SC
4 ' CNTRL-VAL
5 CNTROLLER
6 | ~ DUMMY-H
7 : DUMMY-T
8 HEAT-EX
9 PIPE
10 ' SENSOR-Q
.11 SENSOR-P
12 SENSOR-T
13 VALVE
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II.3

Table I

MODE BOUNDECO Description

Field Name Mode Function
VARBC REF EVENT Pointer to a specific event
*
NAl( ) INT Integer that stores 16 different faults
* - . .
NAZ( ) INT Integer that stores 16 different faults
*
NAB( ). INT Integer that stores 16 different faults
NEXTBC REF BOUNbECO Pointer to next Boundary Condition
Table IXI.4
MODE DATAV Description
Field Hame Mode Function
HL INT Stores the High limit of the variable
LL INT Stores the Low limit of the variable
PRVA INT Stores the previocus value of the variable
ACTVA "INT 'Stores the actual value of the variable
PRIO BYTE Stores the priority of the variable.
PREX BYTE Spare field
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Table III.5

MODE EVENT Description

Field Name Mode Function
IDEN BYTE Describes the type of event according to
' ' the definitions of Chapter 3

UNID BYTE Describes the name of the unit to which
the event is related.

VAR BYTE Describes the variable of the event.

. h] ’

INOU BYTE Describes the type of variable (output,
input, internal o no variable)

NAVA REF VARIAB | Pointer to the variable related to the
event in the topology. (Only used in
the construction of the fault trees)

FAULT INT Describes the name of the fault

NEXT REF EVENT Pointer to next event (if there are any)

TOP REF EVENT Pointer to next top event used only in the
construction of minitrees)

BACKG REF GATE Pointer to the backgate of the event

NEXTG REF GATE Pointer to the next gate of the event,

{ If there are any)
UNNO REF UNITDE Pointer to the unit to which this event
-belongs in the topology. -(Only used in
the construction of the fault trees)
PROB " FRAC

Stores the probability of the event.
(Basic events only) . .
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Table IXI.6

GATE Description

Field Name Mode Function
*
CLASS( ) BYTE Describes the type of gate (AND, CR,
EX-OR) .
EXTRA BYTE Spare field.

* BACKE REF EVENT Pointer to the back event of the gate
NEXTE REF EVENT Pointer to the first next event of the gate
NEGATE REF GATE Pointer to the next gate
BC REF BOUNDECO|Pointer to the Boundary Conditions related

to the back event of the gate
Table III.?7
MODE INDEX Description
Field Name Mode Function

TYPE " BYTE Describes the type of unit.

TEX BYTE Spare field

FIRSEL REF EVENT Pointer to the first event in the set of
minitrees for the unit described by the
field TYPE
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Table IIX.8

MODE STREAM Description

Field Name Mode Function
*

SIO( ) BYTE Describes the type of stream (input or
output} .

EI0 BYTE Spare field

FROMU REF UNITDE | Pointer to the unit where the stream comes
from .

TOUN REF UNITDE| Pointer to the unit where the stream goes
to

NAVAR REF VARIAB | Pointer to the first variable of the stream

NEXU REF UNITDE | Pointer to the next stream

Table IXI.9
MODE UNITDE Description
Field Name Mode Function_

UNUM INT Describes the No. of the unit according to
the No. given in the topology of the
system

TY BYTE bescribes the type of unit

TYE . BYTE Spare field

INST REF STREAM | Pointer to the first input stream of the
unit

ouTsT REF STREAM | Pointer to the first output stream of the

' unit
NEXU REF UNITDE | Pointer to the next unit of the system
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Table III.10

MODE VARIAB Description

Field Name " Mode Function
NAMEF BYTE Describes the first letter of the complete
variable
NAMET BYTE Describes the other letter of the complete
variable. (No letter will be assigned
if it refers to an internal wvariable)
MESU BYTE Is used to know 1f the variable is a
measured one or not
EX BYTE Is used only during the definition of the
topology -
NOVA INT Describes the No. ¢f the variable
BACKS REF STREAM | Pointer to the back stream, (the stream
which carries the variable in the
topology)
NEXVAR REF VARIAB | Pointer to next variable
VALUES REF DATVAR | Pointer to the values of the variable

(only if it is a measured one)
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Table III.11

Description of the Pointers Defined in the Data Base

‘Neme of
variable Mode Function

FREEV REF EVENHT Pointer to the next free event in the
array of events

FREEGA | REF GATE Pointer to the next free gate in the

‘ array of gates

GATEPO | REF GATE Pointer to the actual gate being used when
developing a fault tree

FREEBC | REF BOUNDECO |' Pointer to the next free Boundary Condition
in the array of Boundary Conditions

FREEUN | REF UNITDE Pointer to the next free unit in the array
of units '

FREEST | REF STREAM Pointer to the next free stream in the
array of streams '

FREEVA | REF VARIAB Pointer to the next free variable in the
array of variables

EAST REF EVENT Pointer to the actual events being used
during the development of a fault tree

EST REF EVENT Pointer to the event of the minitree that

- 1s being used at each stage of the
fault tree development

GST REF GATE Pointer to the gate of the minitree that
is being used at each stage of the
fault tree development

BCST' REF BOUNDECO | Pointer to the Boundary Condition of the
minitree that is being used at each stage
of the fault tree development

usT REF UNITDE Pointer to the unit of the topology being

' used at each stage of the development of
a fault tree )

SsT REF STREAM Pointer to the stream of the topology that
is being used at each stage of the fault
tree development

VST REF VARIAB Pointer to the variable of the topology

that is being used at each stage of the
fault tree development
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Table IIX.12

Description of the Tasks

Name of
the Task Function Options
BMT Build Minitrees None
BTR* Build Trees @-Design
1-Real Time
CAL Link and cleér the arrays O-Link only
related to the minitrees 1-Clear arrays
and trees (Events, gates, 2-Clear and link
Boundary Conditions) arrays
DEB* Print the arrays of the Data *1+g% 13
Base A B
A-No, of arrays
B-Part of the array
DES Description of the units in No
ne
the topology :
LIT Link the arrays related to
None
the topology
PMT Print the minitrees None
PRI Print the topology None
PTR Print the fault tree None
REU Description of the streams
and variables in the None .
topolagy
RFA Read the set of faults None
RTU Read the type of units None
RVA Task to read the values of
measured variables and None

modify priorities

*Overlays are used in these tasks.
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OPTIONC1)> BC, TR;

TITLE ~
DATA BASE:

e o 4 A0 306 2 o AR R K e e A o A 3G 3 0 o KRR KR oK
LET ARBSIZ = 18@;

LET ARAB = ARRAY(ARBSIZ)BYTE;

LET RAB = REF ARRAY BYTE:

LET SP = OCT 4@

% RESTRICTIONS OF THE DATA BASE % \
x***************************************************************z

LET MAXNQE = 5223

MET MAXNOEM1 = 499;
LET MAXNOG = 1523
LET MAXNOGM]1 = 149;
LET MAXNOUNIT ="15;3
LET MAXNOUNITML = %43
LET MAXNOSTR ="58;
LET MAXNOSTRML = 49;
LET MAXNOVAR & 523
LET MAXNOVARM] » 493
LET MAXNOMEVAR = 393

MAXe NOe OF EVENTS 2

MAXNOE = 1 % )

MAX e NQ: OF GATESs, HeCe & NeAsCs 2

MAXNOG - § % o o

MAX NOe« 'OF UNITS %3

MAXNOUNIT=1 %

MAX NOe OF STREAMS IN THE SYSTEM 2

MAXNOSTR = | 2

MAX NO. OF UaRe IN THE SYSTEM %

MAXNOVAR = | 2%

MAX NOe. OF MEASURED VARIABLES %
MAX e NOo OF FAWULTS % :

: 1********************#******t**t**t******#**t*t#***#***tt*****z

IR BRI B L I B B

% DESCRIFTION OF THE RECOBDS z
ﬂ***#*********t**t*************t***************z

MODE EVENT (BYTE ILEN,UNID,VAR, INOU,
REF VARIAB NAVA,
INT FAULT,
REF EVENT NEXT.TOP.
REF GATE BACKG.NEXTG.
REF UNITDE UNNO»
FRAC PROB):

MODE GATE (BYTE CLASS, EXTRA,
REF EVENT BACKE,NEXTE,
REF GATE NEGATE.,
REF BOUNDECO BC);

MODE BOUNDECQO (REF EVENT VAREC.,
INT NAL,NAZ,NAZ.,
REF BOONDECO NEXTBC):

f
MODE INDEX (BYTE TYPE, TEX,
~ REF EVENT FIRSEL);

MODE UNITDE (INT UNUM,
BYTE TY,TYE,
REF STREAM INST,QUTST.
REF UNITDE NEXU)3

' MODE STREAM (BYTE SIO,E1O0.
REF UNITDE FROMU, TOUN»
REF VARIAB NAVAR.
REF STREAM NEXTS)3

Fig, III.2.3.1 Data Base Program: /continued

PAGE DATBAS+RTL
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MODE VARIAB (BYTE NAMEF,NAMET,MESU, EX»

INT NOVA,

REF STREAM BACKS,
REF VARIAB NEXVAR.»
REF DATAV VALUES);

MODE DATAV (INT HLJLLJPRUH:RCTUQ:
: "BY TE PRIO,PREX);

MODE FAS (ARAB L);

*

#***********************************************.:
INT DATA MINIT:
% ARRAY OF EVENTS %
ARRAY (MAXNOE) EVENT EVUT =
((SP,SPsSP,» 2>NILVAR, 8, NILEV, NILEV,
" NILGAsNILGAsNILUNL, 34 2B3) (MAXNOEM1) .,

(SP, SP, SPs» 3,NILVAR, 2> NILNEXs NILEV,
 NILGA>NILGA,NILUNI,248B8))3

% ARRAY OF GATES %2

ARRAY (MAXNOG) GATE GAT:=
((3:SP:NILEV)NILEV;NILGA:N‘LBC) (MAX&OGMI)J
(3, SPoNILEV,NILEV,NILNEG,NILECY)

% ARRAY OF BOUNDe CONDITIONS 2

ARRAY (MAXNOG) BOUNDECO BCO t=
(CNILEV, 2, 8, 2,NILBC) (MAxNOGMl),
(NILEV, 2, 25 2oNILNEBCY) 3

% ARRAY TO LOCATE TOF EVENTS OF UNITS %

ARRAY (MAXNOUNIT) INDEX LOT :=
((SP:SP,NILEV) (MAXNOUNITI IS

;

' % ARRAY OF FAULTS %

. ARRAY (MAXNOFAULT) FAS Fau :=
(("#SP(ARBSIZ)#“),(MRXNOFAULT)):

% ARRAY OF TYPES OF UNITS %

ARRAY (MAXNOUNIT) FAS TYU :=
. CC"#SPC(ARBS1Z)#™) (MAXNOUNIT)):
% NIL DECLARATIONS %

EVENT NILEV 3=
(SP:SP;SP:SP:NILVAH:B:NILEV:NILEV:NILGA:NILGA:NILUNIJ
90088)3

. EVENT NILNEX t=
Com, v, %, "%, NILVAN, 8, NILEV,NILEV, NILNEG» NILNEG,
NILURI, 20 3B8) 3

GATE NILGA t=

_ Fig. III.2.3.1 /continued
PAGE DATBAS.RTL
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(SP;SP;NILEV:NILEV:NILGA:NILBC)3

GATE NILNEG :=
(*'%*, '*"NILNEX:NILNEX:NILGA:NILNEBC):

GATE QM :=
C'?2',SP,NILEV,NILEV,NILGA,NILEC)S

BOUNDECO NILEC :=
ANILEV, 2, 2, B> NILEC)S

BOUNDECO NILNEBC 3=
(NILNEX, @, 8, 8, NILBC);

% INITIATION OF VARIAELES 2

REF EVENT FREEV := EVT(1);
REF GATE FREEGA 1= GATC(I);
REF GATE GATEPO 1= GAT({);
REF BOUNDECO FREEBC := BCOC1);
INT CI 't= 13
INT CF = I3
INT COLO.:= )}
N - INT ITE 3= }7-
o ~ INT COFAULT 3= 13
INT COTYUN := 17
ARRAY (ARBSIZ) BYTE ST :a cspcnnsszz));

ENDDATAS
A AR A AR A A AR I KRR K K R Ak ok koK R ok Rk ok R ok ]
ENT CATA TOPQL.OGY:
% ARRAYS USED TO DESCRIBE THE TOPOLOGY pi? THE SYSTEM %
%2 ARRAY OF INITS 2

ARRAY (MAXNOUNIT) UNITDE UNI :=
| (€8, 5P, SPLNILSTM,NILSTM, NILUNI) C(MAXNOUNITMD) .
(2, SP» SPLNILSTM, NILSTM, NILUNE) )3

%= ARRAY OF STREAMS %

ARRAY (MAXNOSTR) STREAM STR ta
CCBs2sNILUNI,NILUNI,NIL VAR, NILSTH) (MRXNOSTRMI).-
€@, BLNILUNILNILUNILNILVAR,NILSTND)3

% ARRAY OF VARIABLES X

ARRAY (MAXNOVAR) VARIAB VAB 3=
((SP,SP,5F, 2,8, NILSTM,NILVAR, NILDAT) (MAXNOVARMI) »
( SP, 5P, SP, 8, 3, NILSTMLNIL VAN NILDAT));

. % ARRAY OF MEASURED VARIABLES %

ARRAY (MAXNOMEVAR) DATAV DAT 1=
((3.0,8,3,5P, SP)(MAXNOMEVAR) )}

% NIL DECLARATIONS %

Fig. III.2.3.1 /continued
PAGE DATBAS«RTL

Smrssrsarnenrn



564
UNITDE NILUNI :=

(PSP, SP,NILSTM,NILSTM.NILUNI);

UNITDE NILUNE :=
(p:'*'o'*':NILSTN:NILSTN:NILUNI):

STREAM NILSTM = _
(SFs SPoNILUNILNILUNELNILVAR,NILSTM) -

STREAM NILSTN :=
('*':'*f;NILUNE:NILUNE:&lLUGN:NILSTH)3:

" STREAM NILINS :=
C'"%', '%*,NILUNILNILUNI, NILVAR, NILSTM) 5

STREAM NILOUT :=
(f&faf&ngILUNI:NILUNI:NlLVAR:NILSTM);

VARIAB NILVAR 3= ,
(SP,SP, SP, SP, 2,NILSTM,NILVAR,NILDAT);

VARIAB NILVAN t=
CoH 'yt a i, a,  % ", B, NILSTNSNILVAR NILDAT) ;

DATAV NILDAT := .
COrDs5B025"%%,"%%); ‘ - -

X INITIATION OF VARIABLES %

REF UNLTDE FREEUN := UNIC1);

REF STREAM FREEST := STRCI):

REF VARIAB FREEVA :=» VAB(C);:
" INT COUNTV t= ;3 )

INT COUNIT := I3

BYTE C = "+*3

INDDATA;

. ﬁl‘***t****t*******t*****#*******************************Z
ENT DATA TREES; ,

%2 INITIATION OF VARIABLES %

INT RTD 2= 33

INT BT := 23

INT FAST t= 3;

INT FLAG = @;

REF EVENT EAST t= NILEV;

REF EVENT EST 1= NILEV;

REF GATE GST := NILGAS
+  REF BOUNDECO BCST := NILBC;
. REF UNITDE UST t= NILUNIS
". REF STREAM SST := NILSTM3
. REF VARIAB VST := NILVAR;

-ENDDATAS
Fig. III.2.3.1

PAGE . DATBAS.RTL
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28K
I1/0 Data
26
DATA BASE
(DAT BAS)
18
RTL/2 L
Resident Library (FTREES)
16
General Partition
for System Tasks
8K
SYSPAR
RSX-11M
"Executive
-0

Fig. I1I1.2,3.2 Memory layout used,in this

work
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Fig. I11.2.3.3 Part of the List structura for the topology of the two pipe and valve aystem

NILVAR

UNUM T TYE INST ouTsT NEXU
S dNI{1) 1 DUMMY-H 7// A $met NILONIT
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example used in Chapter 4
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BT, Tlt /SH=2BAl,BMT
103,AR2, T/L B, SLB/LB: SLRFR: SLRFWF, ELB(L.E
/
INITS=3
ACTFIL=2
ASG2TIs1:2:3
PAR=GEN: 432033 48220
FRI=83
TASKT e ¢ « BMT
'COMMON= BATBAS: RV
LIER=FTREES: RO
/

.Fig. I1,3.1 Task BMT indirect command file

FAGE EmT «CMD .
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BTR, Tl: 7/ SH=BTR/MP

STACK=2222

INITS=3

ACTFIL=2
" ASG=TI:1:2:3

FAR=GEN?: 4229D: 42238

FRI=82 :

“TASK=4e « BTR

COMMON=DATBAS: RW

LIBR=FTREES: RO .
/7 ]

- Fig. III.3.2 Task BTR indirect command file

PAGE BTR +CMD




L1A:
Ll
L1l:
Le:
LAl:
LA2:
LAJ:
Li2:
LB1:
LE2:
LEB21:
LB25:
LB23:
L3:
Las

PAGE

L 0 1 T 1

Cmrrratreane

«ROOT
«FCTR
«FCTR

*«FCTR

<FCTH
» FCTR
<FCTR
+FCTR
“FCTR

«FCTR

«FCTR
«FCTR
«FCTR
+FCTR
«FCTR
«FCTR
«END
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BTR=-BAl=T/LB: ALMIP'COMIP'ALMOP‘TESDSU-LIA
ELB/LB: RSXGMC: RSXWTS: RSXQIO=L1 T
T/LB: BUILTT: GETBI T: SETBIT: GETBI B: DESIGN: OUTP-LII
T/LB: GETSTR: COMRAB=*(L2,L3,L4)
T/LB:LOOKFV: SCANVAYLORIMI ¢ CHEVQC-#(LAI;LAQ:LA3)
T/LBsLFEMT
T/LB:LRVMT
T/LB'BUILDT'NEXTFE'NEXTFG‘NEXTFB:DELGAT:SBITBY-LI2
T/LBE: DELBC: COFYBl=*(LE1,LE2)
T/LEB: TOEVT: SETGA: SETBC” .
T/LB: EUILDR: BUILDE:NEWEVT: COPYGA: COPBI B=LE2]
T/LB: COPYBC: CHEVAR: CHEONL : REFATR:LRAB: FIVI S: CHEVOR=-LB22
T/LB: CHEEOR: CHEEC: CHEAND: GARCOL : DELEVT: CHEEDA: NDDEVL-LBES
T/LBs CHSEBC: CLBITB: CHECKD
T/LB: GETINT: TESTI : RPANGEP: RNGEPR
T/LB: GETBYT

Fig. III.3.3 Task BTR overlay description i

BTR 0.0 DL



CAL.,Tl: /SH=BAl,CAL
T/LB,ELB/LB ~

/

INITS=3

ACTFIL=2
ASG=TI:1:2:3
PAR2GEN: 4822P2:42202
PRI =889

TASK= e+« CAL
COMMON=DATBAS: RW
LIERafFTREES: RO

V4

. Fig. III.3.4
PAGE caL

570

Task CAL indirect command file

«CMD



DEB,TI: /SH=DEB/MP
UNI TS=3

ACTFIL=2
ASG=TI:1:2:3
PAR=GEN: 42220: 408823
FRI=8 @

TASK=se ¢« DEB

- COMMON=DATBAS: RW
LIBER=FTREES: RO

¥ a4 '

Fitj. I11.3.5 Task DEB indirect command file

PAGE

DEB

571

+CMD

kl



572
+ROOT DEB-BAI-IOR-Aﬁa-T/LB.COMIP.TESDSU—SLB/LB'SLRFWF-LI
Ll: FCTR ELB/LBI{RSXGMC~LZ
L2: “FCTR T/LB:DaBUG.TESTSP.PRICHQ-*(L3:L4:L5:L6:L?:LB L9,L1B,L1L,L12)
L3: FCTR T/LB: DEBEV=T/LB .
L4: +FCTR T/LB: DEBGA=T/LB
LS¢ «FCTR T/LB: DEBBC=T/LB
L6: «FCTR T/LB: DEBLOC=-T/LB
L7¢ <FCTR T/LB:t CEBUN-T/LB
LS: «FCTR T/LB: DEBSTR=-T/LB
L9 WFCTR”T/LB: DEEVAR=T/LB
L12: +FCTR T/LE: DEBDAT=T/LB v
Lil: CFCTR T/LB: CEBFAU=T/LB
" L12: <FCTHR T/LB.DEBTUN-T/LB
©  SEND

Fig. IXI.3.6 Task DEB overlay description

PAGE DEB . +ODL
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DPES, T1: /SH=2BAal,DES

ICR.AR2, T/LB. ELB/LB

/

INITS=3

ACTFIL=2

ASG=TIs1:2:3

PAR=GEN: 422832 42202

FR1=849

TaSK=eee DES .
COMMON=DATBAS: RW ’ . .
LIBR=¥TREES: RO

7/

Fig, III.3.7 Task DES indirect command file

PAGE DES «CMD




. 574°

LITsTI: /SH=BAL,LIT
~ 10R, AR2,T/LB, ELEB/LB

/ .
- INITS=23

ACTFIL=2

ASG=TIt 1:2:3
 PAR=GEN:42232: 42228

FRI=88 .

TﬁSKﬂo.oLIT
- COMMON=DATEBEASI RW .
LIBRaFTREES: RO -
/7

Fig., II1.3.8 Task LIT indirect command file

PAGE LIT  «CMD
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MT,Tl:/SHaBAL, FMT

I0R, AR2, T/L B, ELB/LB

/

INITS=3

ACTFIL=2

ASG=TI:1:2:3

FAR=GEN{ 42282: 4Z0P0

FPRI=82 '

TASK= ¢ ¢ o FMT

CoMMON=DATBAS: RW . :
LIBR=FTREES: RO _ : t
Va4 -

Fig. IIX.3.9 Task PMT indirect command file
PAGE T +CMD
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PRL, TI: /SH=BAl,s PRI
. I0R, AR2, T/L B, ELB/LB
/
INITS=3
ACTFIL=2
ASG=TI:1:2:3
PAR=GENt 42P02: 40002
FRI=812
TASK=4 e ¢ FRI |
COMMON=DATBAS: RW
LIER=F TREES: RO -
// )

Fig. III.3.10 Task PRI indirect command file

PAGE _ FRIL «CMD
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PTR, Tl: /SH=BAl, PTR
I10R, AR2, T/L B, ELB/LB
/ ,
NI TS=3
ACTFIL=2
ASG=TI:1:2:3
PAR=GEN: 422323: 420820
FRI=BD o
TASK= se p‘rR
COMMON=ZDATBAS: RW
LIBR=FTREES: R0 v
/77

Fig. III.3.11 Task PTR indirect command file

PAGE PTR  «CMD

AL T T
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REU, T!:/SH=8BAl, REU :
10R,AR2, T/LE, ELB/LB

7/

NI TS=3

ACTFIL=2

ASGaTI:1:2:3

PAR=GEN: 42022: 48823

FRI=% 8 —
TASK=e ¢ e REU

COMMON= DATBAS: AW

LIBR=FTREES: R

/7 N

Fig. III.3.12 Task REU indirect command file

PAGE REU «CMD
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RFA»Tl: /SH=BAl, RFA
- 10R» AR2, T/L B> ELB/LB
/
INITS=23
- ACTFIL=2
ASGaTI: 1:2: 3 _
"~ PAR=GEN: 4P022: 42302
FR1 =823
TASK=ee+RFA
COMMON=DATBAS : RW : o
LIBR=FTREES: RO . : M
y/an

Fig. III3.13 Task RFA indirect command file

FAGE RFA  «CMD
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RTU, TI:/SH=BA1,RTU
~ 10R, AR2, T/L B, ELB/LB
/. :
INITS=3
ACTFIL=2
ASG=TI:1:2: 3
PAR=GEN: 42003: 40328
FRI=z8 P
TASK=e e« RTU -
COMMON=DATEAS: RW :
LIBR=FTREES: RO N
V7

Fig. III 3.14 Task RTU indirect command file

PAGE RTU +CMD

...............
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RVA,TI: /S5H=5a1,RVa
I0R,AR2, T/L B, ELB/LB
/
NI TS=3
ACTFIL=2
ASG=TIz1:2:3
PAR=GEN:43228: 42822
FPRI=88
TASK=e+ e« RVA
COMMON=DATBAS: RV '
LIBR=FTREES: RO *
/7

B _ Fig. IIX.3.15 Task RVA indirect command file

PAGE | RUA  +CMD
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LISTING

III.1 Input Data for Pipe's Minitrees (Task BMT)
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TYPE OF UNIT(#+x+%x%. TQ TERMINATE INFUT) ?

PAGE PLIPEID«FRO

PIPER :
TYFE OF EVENT(* TO TERMINATE INFUT) 2 .
M o
VARIABLE 7 .

Q
2=0UT, 1=IN, 2=N0 VARe,3=1=VAR ? .
5 - o _
FAULT(*98«% TO TERMe INFUT) 7
HIZ
TYPE OF GATE( 2=0R,1=AN1:» 2=-EXOR) ?
p . - )
NOT ALLOWED CONDITIONS :
FAULT(xex% TO TERM. INPUT) ?
HLOCKAGEZ . '
"FAULT(x2%kZ TO TEEM. INFPUT) ?
CLOSEDZ _
FAULTC(*#%x%X TO TERM. INPUT) ?
SHUTR
FAULT(x9x% TO TERMe INFUT) ?
k@ L
TYFE OF EVENT(* TO TEPMINATE INFUT) 2
T .
VARIABLE ?
P
P=OUT, I=INs 2=N0O VARes»3=I=VAR 7
l-l ] . -r ..
FAULT(*9xX TO TERMe INPUT) 7
HI %
TYPE OF EVENT(x TO TERMINATE INFUT) ?
T | _

* VARIABLE 7
P ' -
p=0UT, 1=1N,2=N0O VARe,3=1=VAR 7
s T St
FAULT(*@xX TO TERMe« INPUT) ?

LO% :

TYPE OF EVENT(* TO TERMINATE INFUT) ?

B )

VARIABLE 7

2=0UTs 1=IN, 2=N0 VARes3=1=VAR ?

2-n‘. F'ol L] . .',

FAULT(*®xX TO TERM. INPUT) 7 .
FL=EX=ENVX . ' '

- PROBABILITY ?

' ﬂo_ﬂﬂﬂ! :

IYFE OF EVENT(* TO TERMINATE INFUT) ?
M , o .
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VARI ABLE ?

Q

2=0UT, 1=IN, 2=NO VARe,3«I=VAR ?
all‘ Rl LR -y - .
FAULT(*x#%x2 TO TERMe INFUT) ?

- LOZ

-

TYPE OF Garscs-on.l-aun,e-axoa) ?
2
" NOT ALLOWED CONDITIONS :

FAULTC*9%% TO TERMe INFUT) ?
*xz

TYPE OF EVENTCx TO TERMINATE INPUT) 7
3;31ABLE ?

:Eour.;:xn.zzno VAR-:S:I:VAR ?
,Eggmcnu-m TERMs INPUT) ?

_ TYPE OF EVENT(* TO TERMINATE INPUT) 2.
VARIABLE 2,
gfour.!:lm,azuo ﬁAR;;S:I:VQR 4
E?ULT(#O*S T0O TERMs INPUT) ?

]

TYPE OF EVENT(* TO TERMINATE INFUT) ?
B
VARIABLE ?

.B-OUTJI-IN32-NO UAR.;G-I-VAB'?

FAULT(x 2% TO TERMe !NPUT) ?
BLOCKAGER

FROBABILLITY ?

e B2H2

TYPE OF EVENT(x TO TERMINATE INFUT) ?
B .
VARIABLE 7

3=0UTs 1=IN,2=N0 VARe,3=1I=VAR ?
2' . -ar - : . LE -
FAULT(>9%x% TO TERM«. INFUT) 7

.. LK=LP=ENVX
| PROBABILITY ?

| B.0825

4

TYPE OF EVENT(» TO TERMINATE INFUT) ?
M. \ '
VARIABLE 7

PAGE : P1 FEIDeFRO
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P

3-0UT, 1~IN; 2=NO VARe,3=1=VAR ?
:?Aum*au TO TERMe INFUT) ?

. fg':z OF GATE( l-oa.n-nun,a-axom ?
' 2’mo':' ALLOVED CONDITIONS

FAULT(x#xZ TQ0 TERM. INPUT) ?
LK=L P=ENVZX '
FAULTC(x@#x% TO TERMe. INFUT) ?
@k 3 .

TYFE OF EVENT(x TO TERMINATE INPUT) ?
EARIABLE ?
g-OUT;l-IN:é-NO UAR-:S-I-VAR-?
E?ULT(*O*Z TO TEHM. INPUT) ?

%

TYPE OF ZVENTC* TO TERMINATE INPUT) 7 "
' \'I;AﬁI_ABLE ? |
:TOUTo!:INa2:NO UAR.:S:I:UAB ?
gAUL‘r(#uz TO TERMe INFUT) ?

Lox

TYPE OF EVENT(* TO TERMINATE INFUT) ?
B
VARIABLE ?

. a-ou‘r. 1=IN, 2=80 vna.,a-l-uan ?
2’

FAULT(*8x% TO TERM. mpu'n ?
HLOCKAGEX ,

PROBABILITY ?

2. 0223

TYPE OF EVENT(x TO TERMINATE INFUT) ?
B .
VARIABLE 17

ﬂHOUTJI-IN:2-ﬂO UAR-:G-I-UAR ?
-
'FAULT(titl TO TERM. INPUT) 2.

" LK=HP=ENVS
.. PROBABILITY 7

2.0284

' TYPE OF EVENT(# TO TERMINATE INPUT) ?
N ‘

PAGE ' PIFEID.PRO
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VARIABLE ?

p : .

B=0UT, 3=IN, 2«NO VARe,3«1«VAR ?
e - R |
FAULT(*#x% TO TEEMe INPUT) ?

Loz B .

TYPE OF GATE( 2-0R, 1-AND, 2«EXOR) 7
3 dndh- Wt

'NOT ALLOWED CONDITIONS ¢

FAULT(x#xX T0 TERM. INFUT) ?
FL-EX=ENVZ

FAULTC(x %% TO TERMe INPUT) 7
*@e % '

vee OF EVENT(x TO TERMINATE INFUT) 2
'3;n1ABLE ? |

gfour,gzln.afno VARe, 3=1=VAR 7
Eégurc*n*z TO TERM. INPUT) ?

|
|
\
|
| o \
TYPE OF EVENT(* TO TERMINATE INFUT) ?
T S | :
VARIABLE ? ° N : |
Q -
2~0UT» 1=1N, 2=N0 VARe,3=1=VAR ?
lt' -y (X J ‘ - - L . .
FAULT(x#x2 TO TERMe INPUT) ?
Lox
|
|

TYPE OF EVENT(* TO TERMINATE INPUT) ?
B
VARIAELE 7

2=0UT, 1=1N,2=N0 VAR, 3=1=VAR ?
o = y senht
FAULTC*9%X TO TERMe INFUT) ?
LKL P~ENVZ :
FROBABILITY ?

2.2285

TYPE OF EVENT(* TO TERMINATE 1NFUT) 7
VARIABLE 7 - |
zfour,!:lnaazno VAR, 3=1=VAR ?
: :Quarian;:o TERM. INPUT) ?. o - | ,
repe OF‘anzchzdn;gzaanuazsxoa)”z : o SR

"ot aLLoven CONDITIONS 1

" FAULT(*9%%X TO TERMe INPUT) ?

PAGE P1PEID+PRO

B T T




*@x %

TYPE OF EVENT(* TO TERMINATE INFUT) ?
;ARI ABLE 7

;éouragziﬁaazno VARe, 3=1=VAR ?
;?2ch*aiz TO TERMe INPUT) ?
H .

TYPE OF EVENT(* TQ TERMINATE INFUT) ?
B
" VARI AELE ?

 8=0UT, 1=IN, 2=NO VARe,3=I=VAR ?
29 _ -... . e . ar  ag
FAULT(*#x2 TO TERMe INPUT) ?
EXT=F1REZ%
FROBABILITY 7
28381

TYPE OF EVENT(* TO TERMINATE INFUT) ?
VARIABLE ? |
gfour,!:xn.azno VARe, 3=1=VAR ?
gAULr(fa*: TO TERM. INPUT) ?

TPE oF GATEC 2=0R, 1=AND, 2=EXOR) ?
ﬁNOT\ALLOUED CONDITIONS 3

FAULT(x@*xX TO TERMe INFUT) ?
L *@9% %

TYPE OF EVENT(* TO TERMINATE INFUT) ?
T . .
VARIABLE ?

T

B=0UT, 1=IN,2=NO VARe,3=I=VAR ?

‘ll bl I 4 e - e .
FAULT(*8x% TO TERMe INPUT) ?
Loz '

TYPE OF. EVENT(* T0 TERMINATE INPUT) ?

Ak !

VARIABLE ?

X .

B

e . |

FAULT(*9%X TO TERMe INPUT) ?

PAULTC . .

. TYPE OF GATE( 2=0R, 1AND, 2=EXOR) ?
’ -w - .

OUT, L=INs 2=NO. VARe, 3=1=VAR 7.

PAGE - .P1PE1D«+FPRO
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NOT ALLOWED CONDITIONS :

FAULT(*9%%X TO TERMe INPUT) ?
L3 1. ¥4

TYPE OF EVENT(* TO TERMINATE INPUT) ?
VARIABLE ?
X . _ _ _
3=0UT,1=IN,2=NO VARs,3=I=VaR 7
e S e s
FAULTC(*x 2% TO TERM. INPUT) ?
HI % ' .

TYPE OF EVENT(* TO TERMINATE INPUT) ?
" A
VARIABLE: 7

X - _

B-0UT, 1=IN, 2=NO VARe, 3=I=VAR ?

pa - e RS
FAULT(*x8*% TO TERM. INPUT) ?

Lz ‘ \

_TYPE OF GATE(3~0R,1=~AND,2=EXO0R) ?
8 ) ] - e - LR . .
NOT ALLOVED CONDITIONS 1

FAULT(»8*Z TO TERM. INPUT) 7
xR : )

TYPE OF EVENT(* TO TEFMINATE INPUT) ?
T :

VARIABLE ?

X .
2=0UT»1=IN»2=NO VAR., 3=1-VAR ?
i =.. . A
FAULT(x#%X TO TERMe INPUT) ?

TYPE OF EVENT(* TO TERMINATE INFUT) ?
3nRiA&L£_? o
gjouragzxn.azno VARe,3=1=VAR ?
:;ULT(*O#S TO TERMe INPUT) ?

 NOwFLOWS

TYPE OF GATE( @=ORs L =AND, 2=EXOR) ?
g o or-ORTRCERORe LS -
- NOT.ALLOWED CONDITIONS ¢

 FAULTCXx®%x% TO TERMe INPUT) ?
. xeng ‘ - ;

" TYPE OF EVENT(*.TO TERMINATE INPUT) ?
VARI ABLE ?

PAGE. ' . PLPEI D PRO
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- VARIABLE ?

580
Q
=0UT>1=IN,2=N0 VARe,3=1I=VAR 2
r - . N
FAULT(x#%x % TO TERMe . INFUT) 7
NO=FLOWZ

TYPE OF EVENT(* TO TERMINATE INPUT) ?
B ,
VARIABLE 7

=0UT, 1=INs 2=8N0 VARe,3~1=-VAR ?
2' W3 - - Lx ] -
FAULT(x#x% TO TERM. INPUT) ?
COMP=-BLOCR

FROEABILITY ?

ﬂo_ﬂﬂa!

TYPE OF EVENT(* TO TERMINATE INPUT) ?

a

#~0UT,1=IN,2=N0O VARe,»3=1=VAR ?

wr -~ae e ot me e
FAULT(*x#%x% TO TERMs INPUT) ?

GTBZ

TYPE OF GATE( 3-0R.,1~AND, 2-EXQR) ?
s e - .

NOT ALLOWED CONDITIONS 1@

"FAULT(*®+x% TO TERMe INPUT) 7
PTTY S "

TYPE OF EVENT(* TO TERMINATE INPUTY 7
gAﬂ;ABLB ?

::0“1": !:IN: 2:"0 VARIO_J S:f:VAR ?
:‘AULT(*W! TO TERMe INPUT) ?
GTRX ' |

TYPE OF EVENTC(* TO TERMINATE INPUT) ?
. ~

TYPE OF UNIT(»+x+*X TO TERMINATE INPUT) ?
T 3

FAGE : PLPEID«FPRO
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IIT.2 Input Data for Heat-Exchanger Minitrees (Task BMT)
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TYPE OF UNITC(*+%+*X TO TERMINATE INFUT) ?
HEAT=-EX %

TYPE OF EVENT(* TO TERMINATE INFUT) ?
gARIAELE ?
;tour,!:IN.zzno VAR.;Q:I:UAR ?
‘.g;ULT(*O*z T0 TERMe INPUT) 7
2§:E OF GATE( 2~0R, 1 -AND, 2=EXOR) ?
anor ALLOVWED GONDITIONS :

FAULT(*@x%X- T0O TERMe INPUT) 2
*x@x L

TYPE OF EVENT(* TO TERMINATE INPUT) ?
‘ ;a'mm.a 7
‘ ;I-'OUTJ !:IN;2:N0 VAR,;S:I:VAR ?
i?ULT(*l*! TO TERM. INPUT) ?
4

TYPE OF EVENT(* TO TERMINATE INPUT) ?
€;RIRBLE ? -

gjOUT)E:INaQ:NO VARe,3=1~VAR 7
'Eégufcto*z TO TERMe INFUT) 7

TYPE OF EVENT(* TO TERMINATE INPUT) ?
R S
VARIABLE 7

#=0UT> 1=IN, 2=N0O VARe, 3=I=VAR ?
2- - -y - - nr .
FAULT(x#x% T0 TERM. INPUT) ?
Z-L0% '

TYPE OF EVENT(* TO TERMINATE INFUT) ?
VARIABLE ?

’.-‘dUTﬁl-iN:2-No_VAB-;3-19VAR-?'
2.: . . ™ e -e -- . - L
FAULT(*9%X TO TERMe INPUT) ?
EXT=FIREX ’

- .FROBABILITY 7 .

L8881

FAGE | HEATI De PRO
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TYPE OF EVENT(# TO TERMINATE INFUT) ?
M . .

VARIAELE ?

i

#~0UT, 1~IN> 2-NO VARs,3=1=VAR ?

U' -y ‘.- . LRI

FAULT(*x9%% TO TERMe INFUT) ?

Loz '

TYPE OF. GATE( 2=0R, i=AND, 2=EXOR) ?

3 "

NOT ALLOWED CONDITIONS :

FAULT(x8%% TO TERMe INPUT) ?
w*@n ’

TYPE OF EVENT(* TO TERMINATE INPUT) ?
zanmal.r_ ? _

;:OUTo!:IN; 2:&0 VAR:-_a— S:I:VAR ?
Egtxu.rc_*uz TO TERM. INPUT) ?

. TYPE OF EVENT(* TO TERMINATE INFUT) 7
R

VARIAELE ?

2-0UT, 1=IN, 2=NO VAR.,3=I-VAR ?
FAULT(*8+% TO TERMs INPUT) ?
A% -

TYFPE OF EVENTC* TO TERMINATE INPUT) ?
VARIABLE 7

#=0UTs 1=1IN, 2=NO VARes3=1=VAR ?
2- -ve . g as
FAULT(xe=% TO TERMs INPUT) 17
A=HIZX )

TYPE OF EVENT(* TO TERMINATE INFUT) ?
M |
VARIABLE ?

§-0UT, 1~IN, 2=NO VARe,3=1=VAR 7.

?AU!..'I‘(!.‘!_X T0 1'1-:554_. INPUD) 7.

TeeE OF GATECB=0R, 1=AND, 2=EXOR) ?
- aﬁof ALLOVED CONDITIONS 13

FAULTC*9%x2 TO TERMs INPUT) ?

FAGE o HEATI D« PRO
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TYPE OF EVENT(* TO TERMINATE
T + .
VARIABLE ?
a -
2=0UTs §~IN» 2=NO VARe»3=I=VAR
3' -y . . a g LN}
FAULTC*x8%X TO TERM. INFUT) ?
LO% '

TYPE OF EVENT(* TO TERMINATE
T

VARIAELE 7

a - ‘
B—OUT:I-IN:E‘NO VAR.;S-I-VAR
g

FAULT(x@%2 TO TERM. INPUT) ?
NO-FLOU%

TYPE OF EVENT(x T0O TERMINATE

SARIABLE ?

- ;067: !-'I N» 2.":N0. VAR,J 3:1 :VAR

E%ULT(*.*Z T TERMf INFUTY ?
z

593

INPUT) ?

INFUTY 7

INPUTY ?

TYPE OF GATE(32-0R, 1-AND,2-EXOR) ?

3
NOT ALLOWED CONDITIONS 3

FAULT(x9% X TO TERM. INPUT) ?

- *exX

TYPE OF EVENT(* TO TERMINATE
T

VARI ABLE ?

c

| i _
FAULT(x9#*2 TO0 TERM. INPUT) 7
HL %,

R
UARIRBLE ?

INPUT) 7

#=0UT, 1=IN, 2=NO VARe, 3=I=VAR ?

TYPE OF EVENT(x TO TERMINATE INFUT) ?

| "a-our, 1=1IN, 2-no VAR., 3=1=VAR 7

': f. ‘2 . -
. mm.'rcuu 'ro 'ranu. INPUT) ?
B%

" TYPE OF EVENT(* TO TERMINATE INPUT) 7

R

FAGE | HEATI D« PRO
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" VARIABLE 7

" 2=DUT» l=IN,2=NO VARe.,3=I=-VAR 7
FAULTC(x@exZ TO0 TERMe INFUT) ?
Z=HIZ

TYFE OF EVENT(* TO TERMINATE INPUT) ?
B |
VARIABLE ?

P=0UTs l=INs 2=80 VARe,3=I=VAR 7
. 2!‘ - - . . ar
FAULT(x9x% TO TERMe INFUT) ?
EXT=FIREZX

. FROBABILITY ?

B.B222

TYPE OF EVENT(* TO TEEMINATE INPUT) 7

' '3anmat.£ ?
~QUT, 1=IN,2=N0 VARs;3=1=VAR 7
FAULTCHerZ T0 TERM. INPUT) 7
?ps OF GATE(2=0Rs 1=AND; 2~EXOR) ?

NOT ALLOWED CONDITIONS : .

FAULTC(* @+ TO TERMs INPUT) ?
P '

TYPE OF EVENT(* TO TERMINATE INFUT) 17
T

VARLAELE ?

B -
P=QUT, 1=1IN, 2-80 VARe s, 3=1=«VaAR 7
g' -y . P -y L 3 "
FAULT(x9%Z TO TERM. INPUT) 2
LOX -

T{FE OF EVENT(x TO TERMINATE INPUT) ?
: _ |
VARIABLE 7

3-0UT, 1=IN, 2=NO VARe,3=I=VAR ?
2- LA R - # . - -y

FAULT(# 9% T0 TERMe INFUT) ?
c3 ' "

" TYPE OF EVENTC* TO TERMINATE INFUT) 7
VARIABLE ?

'$=0UT, 1=IN, 2-NO VARe,3=1=VAR ?
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2 |
FAULT(x8x% TO TERM. INPUT) ?

Cc% " :

TYPE OF GATE( 8=-0R,1=AND,Z=EXOR) ?

. ‘ ‘ .e - e
"NOT ALLOWED CONDITIONS 2

FAULT(x8=x% TO TERMs INPUT) ?
LY ’

TYPE OF EVENT(* TO TERMINATE INPUT) ?
‘Eamasn.s. ?

ngUT:!:IN;E:NO UAR::S:I:VAR ?
| gnm..n*e*: TO TERMe INPUT) ?
s m:nowz

TYPE OF EVENT(* TO TERMINATE INPUT) ?
\T;ARI_ABLE 2

g-.our. 1=IN, 2:uo' VARe,3=1=VAR ?
gAULT(*“X TO TEEM; INPUTY ?

GTo2 -

TYPE OF EVENT(x TO TERMINATE INFUT) ?
VARIABLE ?

Q N .
3=0UTs L =IN,2=N0 VARe»3=I=VAR ?
' B.. - e - Y
FAULT(x#xZX TO TERMe INFUT) ? .
- grex - -
TYPE OF GATE( 2=0R,1=ANLC,E2=EX0R) 7
a ) e - ) .
NOT AL!..DWED CONDITIONS ¢

~ FAULT(x#*X TO TERMs INFUT) 7
T :

‘ﬁ’PB OF EVENTC(* TO TERMINATE INFUT) ?
| gnnmét.s 7 . |

G;_-.OU‘I"- !:IN: 2=NO \{AR_-_:_S:I:VAR_ (8
l-“AU'L'r(n*z,‘_ro_ 'i'_t-:an. INPUT) 7 |

" TYPE OF EVENT(* TO TERMINATE INFUT) 7~
. M '

VARIABLE ?

b
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B

'a-our,!:rn,a-no VARs, 3=1=VAR ? e
gmu.'r(*s*z TO TERM. INPUT) ?

gg;; OF GATE( 3-0R, 1=AND, 2=EXOR) ?
Buor ALLOWED CONDITIONS 3

FAULT(x8x% TO TERM- INPUT) ?
*8x R

TYPE OF EVENTCX TO TERMINATE INFUT) ?
A:Ah;naua ?
g—ouf.l-ln.a-no VAR.,3=1=VAR 7
ESULT(*E*Z T0 TERM. INPUT) ?

4

TYFE OF EVENT(* TO TERMINATE INFUT) 7.
T
VARIABLE ?

. 8=0UT, 1=IN, 2=N0 vnn..s-:avnn,7
3

FAULT(x#%% TO TERMe INPUT) ?
LO%

TYPE OF EVENT(* TO TERMINATE INPUT) 7%
R
VARIABLE '?

S-OUTa!-INJQ"NO UAR-: 3"'1-VAR ?
- g

" FAULTC(*#%X TO TERMe INP_UT)_' ?

- Z=-LO% ) ‘

TYPE OF EVENT(* TO TERMINATE INPUT) ?
M - |
VARIABLE ?

B=QUT, I-IN. 2-N0 VnRu 3-I-VnR ?

g

FAULTC*x#=2% T0 TE.RH. INPUT) 7
Z=HIZ

TYPE OF GATE( B-OR:I-ANDsa-EXOR) ?
B
,NOT ALLOWED CONDITIONS 3

FAULT(*#%2 TO TERMe quur> 2 “ﬂ

L ZeLO%

. FAULTC*ex% TO TERM-VINPUT) 1
RTIY

TYPE OF EVENT(s TO TERMINATE INPUT) ?
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T

vaa:aaus ?

T

B-0UT, 11N> 2=H0 VARe,3-1=VAR ?

g

FAULT(*8%% TO TERMs INPUT) 2

HIZ

TYPE OF EVENTC* TO TERMINATE INPUT) 7

T o

VARIAELE 7
c

. B>=0QUT, I-IN: 2"NO VRR.: 3- I-VAR ?
NN

FAULT(*O*Z T0 TERM. INPUT) ?
LOX

TYPE OF EVENT(* TO TERMINATE INPUT) ?
™M

VARIABLE 7

a-our.l-in.z-no VARe» 3=I=VAR ?

b i- haddeily
FAULT(*#%X TO TERMe INPUT) 7
Z-LO%

TYPE OF anrzca-on.l-ann.a-axon> 2.
2

NOT ALLOWED CONDITIONS 3

FAULT(*#%xX TO TEHM- INPUT) 7
Z=HI% .
FAULT(*#x% TO TERM- INPUTY ?
*x9% %

TYFE OF EVENT(* TO TERMINATE INPUT)_?'
zAn;nBLs ?

;ou'r, 1-1N,2=NO_VAR:,3=1=VAR ?
E%gb?(*itl TO TERMe INPUT) ?

TYFE QF EVENT(x* T0 TERMINATE INPUT) 7
\TARIABLE ? | '
g—OUTol:-lNa 2-&0 VAR.: 3:I:UAR 7
‘gAULT(I*OtS 10 TERHo INPU'I‘) ?

' TYPE OF EVENT(* TO TERMINATE INPUT) 7
M

. VAR1ABLE 7

',.p
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B:OUT: !:IN: 2:NO VAR_... S:I:VAR ?
;AULT(*O*X TO TERM:‘M.IPUT) 2
-'.H'r{';E OF GATE(2=0R,1=AND,2=EXO0R) ?
Ilmﬂ' ALLOWED CONDITIONS 3 |

FAULT(*ex% TO TERM. INPUT) ?
LK=L P=ENVZ ' )
FAULT(* ex%X TO TERMe. INPUT) ?
*§k g ’

1TYPE OF EVENT(* TO TERMINATE INPUT) ?
3ARIQELE ? |

g_-'our. 1=INs 2=N0 vaa..a::::vaa ?
} éi\limn*z- TO TERMe INFUT) ?

TYPE OF EVENTC* TO TERMINATE INPUT) ?
5angasn.e: ?

g-.our, g;-fm. 2<NO VAR.,3=1=-VAR ?
ggtimuu T0 TERM. INPUT) ?

_ TYPE OF EVENT(* TO TERMINATE INFUT) 7
B : '
VARIAELE

. §=OUT» 1=IN,2«N0 VARe,3~1=VAR ?
2' . L O'I - - el s )

FAULT(*8%% TO TERMe INPUT) ?

ELOCKAGEZX '

FROEABILITY 2.

208203

. T{PE OF EVENT(* TO TERMINATE INPUT) 7
B

VARIAELE 7.

3-0UT, 1=INs 2-NO VAR.,3=I=VAR ?
2‘ - - - -l -
FAULT(*9%% TO TERMe INFUT) ?
 LK=~HP=ENVX a
_ PRUBABILLTY 2
2. 8224 5

TYPE OF EVENT(* TO TERMINATE INPUT) ?

M
- VARIABLE ?
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P

B:OUT: !:IN: 2:&0 VAR.-:AS:I:VAR 2

' ll?AiJch*o*z TO TERMe INPUT) ?
'l{'?;z OF GATE(C afoa. 1-AND, 2=EXOR) ?
ium:‘r ALLOVWED CONDITIONS @

FAULT(=x2%x% TO TERMe INFUT) 1?7

FL=EX=ENVZ% " o
FAULTC(x8%% TO TERMe INPUT) 7

*x@x X '

 TYPE OF EVENT(* TO TEEMINATE INPUT) 7
5931%1.3 ?

' g:oﬁr,g_-fm, 2':~o VAR, 3=1=VAR ?

Eglil.'rcu*x'ro TERM. INPUT) ?

 TYPE OF EVENT(* TO TERMINATE INPUT) ? B —
I’ARIABLE ? | | |

g-_oun 1=IN,2=NO VARe,3=1=VAR ?

g?gt.mm TO TERMe INPUT) ?

TYPE OF EVENT(* TO TERMINATE INPUT) ?
B
VARIABLE ?

Z~0UT, 1=INs 2=NO VARe, 3=1=VAR ?
2' ~e " L . .‘--‘ L] .T
FAULTC*9+X TO TERMe INPUT) ?
(K=LP=ENVS ‘
FPROBABILITY ?

0. 3885

TYPE OF EVENTC* TO TERMINATE INPUT) ?
VARLABLE 7 | |

:.-'oui', 1=1N52=NO VARe, 3=1=VAR ?

| ll-‘nui.'rc_iux TO TERMe INPUT) ? |
| 'Hﬂlgt‘ OF GATEC 8=0Rs 1=AND) 2=EXOR) 7
l’»w'l" ALLOWED GCONDITIONS 3

FAULTC*9%% TO TERMe INPUT) 7
LK=LP=ENVZ S
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FAULTC(* 952 TO TERMe INPUT) ?
soxs .

IYPE OF EVENT(* TO TERMINATE INFUT) 7
T

VARI ABLE 7

B .

B~0UT> 1=1Ns 2=NO VARes3=I=VAR ?

ll' L 3 ‘ .o - LY 3 ar . .
PAULTC* 8% TO TERMe INPUT) ? »
HLZ '

TYFE OF EVENT(* TO TERMINATE INPUT) ?
:AR;ABLE o

g-'.ou-r. !:m. 2=NO VARe, 3:1:unﬁ' 7.
Egtiuuu TO TERMe INPUT) 2

TYPE OF EVENT(% TO TERMINATE INFUT) ?
T :
VARIABLE ?

2=0UT, 1=1Ns2=N0O VARe,3=1=VAR ?
2- -~ (X3 - .y .-‘
 FAULT(*8xX TO TERMes INFUT) 7
BLOCKAGER )
PROBABILITY ?

2.03286

TYPE OF EVENT(* TO TERMINATE INPUT) ?
T _
VARIABLE ?.

2»0UTs 1=IN, 2=NO VARe,3=1I=VAR 7
) 2' . - . -- -d -4
_ FAULT(x®#*% TO TERMe INFUT) ?
" LK=HP=ENVZ '
PRUBABILITY ?

0217

TYPE OF EVENT(* TO TERMINATE INPUT) ?
?)ARIRBLE ? I

g:out. 1-IN, 2=NO VARe,3=1=VAR ?
;ﬁuur;uu TO TERMs INPUT) ?

- SYPE OF GATEC 8=0R 1=AND, 2=EXOR) 7
éN_d‘l‘ ALLOVED CONDITIONS 3

FAULT(x®xX TO TERMe INPUT) ?
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| FL~EX<ENVS

FAULTCx#x2 TO TERM. INPUT) 7

*ixZ

TYPE OF EVENT(x TO TERMINATE
T

' VABIABLE ?
B
3-001'; l-'IN: 2-N0 UﬁR.a 3=1=VAR
‘ - .r

FAULT(x 0% TO TERMs INPUT) ?
Loz -

“IYPE OF EVENT(* TO TERMINATE
VARIABLE 7

gtour.gzxn.zino VARe, 3=1=VAR
gégur<*a*z TO TERMe INPUT) ?

TYPE OF EVENT(* TO TERMINATE
VARIABLE ?

a-ouf,l-xn.a-no vah..a-:-van
z°

FAULT(*x9%% T0 TERMe INPUT) ?
u‘-LP-E,NUz

PRUBABILITY 7

202027

ivpz,or EVENT(* TO TERMINATE

“
VARI AB!..E ?

60t

INPUT) 7

INPUT) ?

INPUTY ?

INFUT) T

2=-0UT, l-lN: 2-N0 UAR.; S-I-VAR ?

a’
FAULT(x@8x% TO TERMe. INPUT) ?
HIZ N

[
NOT - ALLOWED CONDITIONS 13

FAULT(*@¥X TO TERMs INPUT) 7
HLOCKAGES

TYPE OF GATEC 8=-0R, 1=AND, 2-EXQR) ?

FAULT(* %% TO TERM. INPUT) 7

. CLOSEDZ |
FAULT(x®xX TO TERMe INPUT) 7.

SHUTX .
FAULT(* 0%3% 10 TERM. INPUT) ?

o x053

T

TYPE OF EVENT(* TO TERMINATE INPUT) ?
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VARIABLE ?

P -

B=0UT, 1=IN, 2=N0 VAR«,3=1=VAR ?
FAULT(*8x% TO TERMe INFUT) ?
HI% :

TYPE OF avmfc’_* TO TERMINATE INPUT) ?
ammm.a ?

g’:OUT; !-:l N» Q:NO UHR:; 3:1 :UQR ?
gam.r(*a*z TO TERM. INPUT) ?
Lo% |

TYFE OF EVENT(* TO TERMINATE INPUT) ?
B ' ’
VARIABLE ?

#~0UTs 1=IN, 2=NO VARe,3=I=VAR ?
20 -.'. e - - L4
FAULT(x %% TO TERMe INFUT) ?
F.=EX=ENVZ s
FRUBABILITY ?

2. 9698 |

TYPE OF EVENT(* TO TERMINATE INFUT) ?
rGARI.:-\BLE ? |

:"OUTJ !-I N E:NO "VARes 3:1:UAR ?
gAUL‘r_(* %2 TO TERMe INPUT) ?
WPE OF GATEC B-0R, 1=AND, 2=EXOR) 7
*NOF ALLOVED CONDITIONS

FAULT(*9#%2 TO TERMe INPUT) 7
ent - a

TYPE OF EVENTC* TO TERMINATE INPUT) ?
WAIABLE ? .

l;:our. 11N, 2-NO VAR, 3=I=VAR 7
:t-:gt;ucnu TO TERMe INPUT) 7

T
VARI ABLE 7.
2-0UT, 1=1IN, 2=N0O VRR.JS"I"VRR T

TYPE OF EVENT(* TO TERMINATE INPUT) ?
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3

FAULTC*2%% TO TERMe INPUT) ?
HI % S

TYPE OF EVENTC(* TO TERMINATE INPUT) ?
B | .

VARLABLE 7

2=0UT, 1~IN, 2«NO VARe,3=I=VAR 7
2' ) -~ L - - »r L]
FAULT(*®x2 TO TERMe INPUT) ?
H.OCKAGEZ '
PROBABILITY ?

20823

TYPE OF EVENT(x TO TERMINATE INPUT) ?
B .
VARI ABLE ?

Z=0UT, 1 =INs 2=NO VARe,3=l=VAR ?
2. -~ aw - ) - - -9 .
FAULT(*x9xZ TO TERM. INPUT) ?
LK=L P=ENVS

FROBABILITY ?

2.2812

| TYPE OF EVENT(+ T0 TERMINATE INPUT) ?
Mo
VARIABLE ?
B :
2=0UTs 1=IN» 2=NO VARs, 3=1=VAR ?
U' LY d e .- am X
FAULT(*#*2 TO TERMs INPUT) ?
HI 2 _
TYPE OF GATE( 2=0R, 1=AND,2=EXOR) ?
z . ‘_ - - . .r .
NOT ALLOWED CONDITIONS 3

FAULT(x8%% TO TERMe. INPUT) ?
 ELOCKAGEZ '

" FAULTC(*9%%X TO TERMe INFUT) ?
CLOSED® -
FAULT(x9*X TO TERMe INPUT) ?
SHUT2 .
FAULT(*8%% TO TERMe. INPUT) ?

1 L1 :

TYPE OF EVENT(* TO TERMINATE INFUT) ?
- ;Aa;a_al.z_?
:_-".ui_-,g_-':m.é_-‘nd,,vaa‘._. 3=1=VAR 7
,i'é?';n_ﬂuu TO TERMs INPUT) 2
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TYPE OF EVENT(* TO TE.BMINATE
3ARIABLE ?

:-OUT; 1=1IN, 2-N0 UAR.: Q:I:VAR
Egtzn.‘rc*a*z 1‘0 TE.RM. INPUTY 7

TYPE OF EVENT(* TO TERMINATE
B
VAH;HELE ?

B=0UT, L=IN, 2=NO VAR., 3=1=VAR
2 e s .
FAULT(* #x% TO TERH- INPUTY 7
FL=EX=ENVX .
FRUBABILITY 7

28811

TYPE OF EVENT(* TO TERMINATE
M\JARIABLE ?

gfour.!rxu.a-no VARs, 3=1=VAR
gglzn.'ruuz TO TERMe INPUT) 2

B .
. NOT ALLOWED CONLCITICNS :

~ FAULT(*®%% TO TERMe INFUT) ?
kKT

604
INFU‘I') ?

INPUT) ?

INPUT) 2

TYPE OF GATE( G-OR:!-ANDo2*EXOR) ?

TYPE OF EVENT(* TO TERMINATE INPUT) ?

T _
VARIABLE 7
A

2=-0UT., I-IN: 2-N0 VaRu I=1=-VaR 7

l ar L
FAULT(*8%% TO TERM. INFUT) 2
LOz

TYPE OF EVENT(* TO TERMINATE INFUT) 7

T
_ VARIRBLE T
A

g

" FAULT(*e+%_TO TERW. INPUD) ?
Cmx

VARIAELE 7

#~0UT, !-m. 2=NG_VARs, 3=1=VAR ?

| TPE OF EVENT(* TO TERMINATE INPUT) ?
. B ] ) .
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~ 2=0UT, 1=IN, 2=NO VAR., 3=1=VAR 2
-

FAULTC* %% TO TERMe INPUT) ?

. LOCKAGER

FROBABILLTY ?

8. 0212

TYPE OF EVENT(* TO TERMINATE INPUT) ?
B
VARIABLE ?

2=0UT, I-IN: 2-N0 VAR" 3-1 VRB ?
o -
- FAULT(x9%xX TO TERM. INPU’U ?

. LK=LP=ENVX

- PRUBABILITY ?
. BeB8P13

. _TYPE OF EVENT(* TO TERMINATE INPUT) ?

M

VARLABLE ?

2-0UT, t=1IN, 2+NO VAa..s-x-VAR ?

g "

FAULT(x9x2 TD TERM. INPUT) 7

HIX

TYPE OF sn.sca-on.:-aun,a-axon) ?
a - .-"‘ -
" NOT ALLOWED CONDITIONS :

FAULTC*@%% TO TERMe INPUT) ?
*x@k L

' 1TYPE OF EVENTC* TO TERMINATE INFUT) ?
T .
" VARIABLE 7
N x ‘ ' .
E-OUTJ-I-IN.- 2-NO VAR, S-I-VAR ?
. 8
FAULTCx#xX TO TERMe INPUT) ?
HL 2

TYPE OF EVENT(* TO TERMINATE INPFUT) ?
M g '
VARIABLE ?

8=0UT, 1-IN, 2+N0 VARe, 3=1=VAR ?
. ’. ) . e -, -p
. FAULT(x#%2 TO TERMe INPUT> 7

- ..LO%

'I'YPE OF GATE( B-OR: 1=AND.» 2-E.XOR) ?

; :k;':‘" -~ap
- NO'I' ALLOWED CONDI‘I‘IONS T

"'Fnuurc*o*z T0 ranu. INPUT) 7

L L
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" 1ePE OF EVENTC* TO TERMINATE INPUT) ?
: ‘ThRIABLE ? |

;-_o'u'r.g.-:m, 2=NO VAR 3=1=VAR ?
Egtzn.fc*uz TO TERM. INPUT) 7

" TYPE OF EVENTC* TO TERWINATE INFUT) 2
VARIABLE 7

g-:OUTa !-:IN: 2-N0 VARs,3=1=VAR ?
'gAUL.'rue*z TO TERMs INFUT) 7

H'r:r;a‘ OF GATE(9~0R, 1=AND,2<EXOR) 7 -
"NOT ALLOVED CCNDITIONS |

FAULT(x®%x% TO TERMe INPUT) 7
*@x% ’

TYPE OF EVENTC® TO TERMINATE INFUT) ?
:anx_nm.a ?

g:OU'I'. !:1Na Q:NO VAR:: S:I:VAR ? |

: ﬁ?;n_‘rcuu TO TERM. INFUT) 7

TYPE OF EVENT(* TO TERMINATE INFUT) 7
"a\mast.s 7

g-:ou_‘r._ 1=IN, 2=N0 VAR.,3=1=VAR ?
FAULTCxon TO TERMe INPUT) 7

TP OF GATEC 8=0R, 1=AND, 2=EX0R) ?
"Not ALLOVED CONDITIONS :
FAULTCH#%% TO TERM. INPUT) 7

LY 4 :

TYPE OF EVENT(* TO TERMINATE INPUT) ?

" VARIABLE ? -
R D . .

B-0UT, 1=IN, 2=NO VARe.,3=1=VAR ?
: lt' -~y l-- - n‘. we
FAULT(x#xX TO TERMe INPUT) ?

FAGE  HEATID+PRO




NN

607
LOX

TYFPE OF EVENT(x TO TERMINATE INPUT) ?
M

VARIABLE 7

B

2=0UT,1=IN, 2=N0O VARe,3=I=VAR 2

“' . - g nw - -r L ¥

FAULT(x9xZT TO TERM. INPUTY 17

NO=FLOWZX .

TYPE QOF GATE(E2~0R, I=ANL, 2=EXQR) ?

a L3 - -
NOT ALLOWED CONDITIONS

FAULTC* 8% % TO TERM. INPUT) ?
xox %

TYPE OF EVENTC* TO TERMINATE INPUT) ?
N Tm'a_maa.s ?
| B_our.l-moz-no VARe, 3=1=VAR ?
. t‘-‘numnu TO TERMs INPUT) ? = ---
NO=FLOVSE

TYPE OF EVENT(* TO TERMINATE INFUT) ?
B
VARI ABLE ?

&0UT, 1=1IN, 2=NO VARes,3=1=VaR ?

o <. . e
FAULT(*8*X TO0 TERMe INPUT) ?
COMP=BLOCZ . ;

- PROBHBILITY ? ' -

- Be.B221

TYPE OF EVENT(x TO TERMINATE INPUT) ?
. .
VARIABELE ?

Q

P=0UT, 1=1N, 2=NQ VARe,3=1=VAR ?

" -y . -n (Yl .

FAULT(#0%X TO TERMe INPUT) ?

NO=FLOWES

TYFE OF GATEC 2=0R, 1=AND, 2=EXOR) ?

3 i e -

NOT ALLOVED CONDITIONS ¢

. . FAULT(* %% TO TERMe INPUT)- 7
.

TYPE OF EVENT(* TO TERMINATE INPUT) 2
T '
VARLABLE ?

UARS
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- P=0UTs> 1=INs2=N0 VARes 3=I=VAR ?
) ‘!’ - L . .- . .f .
FAULT(x2%xZ TO TERMe INPUT) 2
NO=FLOWZ '

TYPE OF EVENT(* TO TERMINATE INPUT) ?
VARIAELE ?

B=0UT, 1=1N> 2=N0 VARe+,»3=I=VAR 7
o - . <.
FAULT(*2+*%X TO TERMe INPUT) ?
COMP«BLOCZ v
FROBABILITY ?

2e2221

" _TYPE OF EVENT(* TO TERMINATE INPUT) 2
i
VARIABLE ?
B
@=0UT, 1=INs 2=N0 VARs,3=I=VAR ?
p 1- ! 22 37I7VAR
FAULT(%8%x%2 TO TERM. INPUT) 7
GTEZ o g
TYPE OF GATE(2-0R,1~ANDs 2=EXOR) ?
B =05, 1~ -
NOT ALLOWED CONDITIONS t

FAULTC(x@%% TO TERMe INPUT) ?
Pk g N

TYPE OF EVENT(* TO TERMINATE INPUT) 7
T
VARIABLE ?
] B ] f ) - ..
. B~QUT, 1~1IN,2=NG VARe,3=I=~VAR ?
!‘-. - Y R ...“ e
FAULT(x8%Z TO TERMe INPUT) ?
GTo% e - :

TYPE OF EVENTC* TO TERMINATE INFUT) 2
n

TYPE OF UNITC*+x+x% TO TERMINATE INPUT) 7
22 L1 4
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LISTING

I1x.3 Inpui; Data for a Two Pipe and Valve System (Task REU)
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TOPOLOGY OF THE SYSTEM PART & 1
**************************#****i

DESCRIFTION OF THE UNITS

P N I N e LA L R T e T N P ST ]

HOW MANY UNITS IN THE SYSTEM ?
5

NO OF THE UNIT ?
1 - .
ITYFE OF UNIT(®+%+%x% T0 TERMINATE INPUT) ?
DJMMY-HZ '

. NO OF THE UNIT 7

2 D
TYPE OF UNITCk+x+x% TO TERMINATE INPUT) ?
FIPEX ' : _

NO OF THE UNIT 7

3

TYPE OF UNIT(#+*+*: ro TERMINATE INFUT) ?
WLVEZX

NO OF THE UNIT ?

a4

TYFE OF UNIT(*'H!-F*Z TO TERMINATE INPUT) 7
FIPEZX

© NO OF THE UNIT ?
-5 | S
TPE OF UNIT(*+*+«xX TO TERMINATE INPUT) ?
DUMMY =T%
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LISTING ) il
III.4 Input Data for a Two Pipe and Valve System (Task DES) ‘
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TOPOLOGY OF THE SYSTEM PART : 2
Ao A A0 KR R Rk A o R o R e e

STREAMS AND VARIABLES OF EACH UNIT

it wp b wb wf ol 4 S i B A GP 4D S5 Gy 6 45 A5 WAk 4B A5 wif O 4b af &b o O wh o

R L N N R N NI LN d

INIT NOe ¢t 1  DUMMY=H
Aok AR A AR o KA R A ke

INPUT STREAMS

-------- IR I T IR T Y XY

1/0 STREAMC 1=IN,2=0UT, 2=CUMMY, +=TERMIN) ?
2 ~ax e X . .

1/0 STREAM(1=IN, 2=0UT,2=DUMMY,»+=TERMIN) ?
+ L . - LX 4

OUTPUT STREAMS

L L T T L T T T Y TRy

1/0 STREAM( l=1N, 3=0UT, 2=-DUMMY,+<-TERMIN) 7

B - - ' Ly .

" TO UNIT ¢ 7
2

VARIABLE DESCRIFTION(Y/N) ?

| :mm-: OF VARIABLE ?
- :o: OF THE VARIABLE ?
:é THE VARIABLE MEASUREDCY/N) 7
) ﬁnnma..s DESCRIPTIONCY/N) ?
' :ms OF VARIABLE ?
' :o: OF THE VARIABLE ?
}s' THE VARIABLE MEASUREDCY/N) 7
'“mamst.s nzscm_é'rmu(r/m ?
“ ':/o STREAMC 1=IN, 8=0UT, 2=DUNMY, +=TERMIND ?

T

CWNIT NOe 1 2 PIPE |
**#*#**i************#**_ ‘ . B

 INPUT STREAMS .
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Y LY LY I T R T T

1/0 STREAM( 1=1IN, 2=-0UT,2=DUMMY, +=TERMIN) ?
l - e e - e -
FROM UNIT : ?
1

-

VARIABLE DESCRIPTIONCY/N) ?

Is THIS AN INTERNAL VARe(Y/N) ?
:nuz OF VARIAELE ?

sknz OF VARIABLE ?

VARIABLE DESCRI FTICNCY/N) ? |
1/0 sfnznncf::&.a:outu2:buwnw.+:renm1u) 7
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OUTPUT STREAMS
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1/0 STREAM( 1=INs 2=0UTj 2=-DUMMY, +=TERMIN) ?
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TO UNIT : 7
3
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;Aus OF VARIAELE ?

;Bﬁ OF THE VARIABLE ?
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VARIABLE DESGRIFTIONCY/N) 2
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I/0 STREAM( l=IN,P~0UT, 2=DUMMY, +=TERMIN) ?
{ _ .. . ’ e, .
FROM UNIT : ?
2

VARIABLE DESCRIPTIONCY/N)

‘fs HIS AN INTERNAL_.VAR,(Y/N) ?

:AME OF VARIAELE 7

:amz OF VARIAELE ?

?mamau’: DESCRIPTIONCY/N) ? |

| ?/o STREAMC 1=IN, 8=0UT, 2=DUMNY, +=TERMIN) ?

- OUTPUT STREAMS
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1/0 STREAM( l=IN, 3«-0UT, 2=-DUMMY, +=TERMIN) ?
a ) - ar -’ LX ]
T0 UNIT : ?
4

VARIABLE DESCRIPTIONCY/N) ?
-:Aus OF VARLAELE ?

go,_- OF THE VARIABLE ?

IS THE UARIABLE MEASUREDCY/N) ?

Y

. 4

- HIGH 7
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LoV ?

FRIORITY OF THE VARe ?

; * AR
UARIABLE DESCRIPTIONCY/N) ?

NAME OF VARIABLE ?

:o:or THE VARIABLE ?

. s THE VARIABLE MEASUREDCY/N) ?
. WRIABLE DESCAI PTIONCY/N) 7
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AR D b VB P ap @ =) =) S TS .
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170 STREAMC1=IN, 2=0UT, 2=DUMMY, +=TERMIN) 7
. 1= - - -

FROM UNIT : ?
3

VARIAELE DESCRIPTIONCY/N) ?

-:s THIS AN INTERNAL VAReCY/N) ?

. NawE OF VARIABLE ?

Sﬁﬂz OF VARLABLE ?

3&RIABLE DESGRIPTIONCY/N) 7

10 sfnznnci-xu,é-oUr.a-bﬁnu?.+-r£nux~) ?
. SN BnouT. 27 - |

. OUTPUT STREAMS
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1/0 STREAMC 1~IN, 3=0UTs 2=DUMMY» +=TEEMIN) 7
. a . . -er - - . LN ]
-TO UNIT 2 7
5 .

VARIABLE DESCRIPTIONCY/N) ?
;Aut OF VARIABLE ?

533 OF THE VARIABLE ?

1S THE VARIARLE MEASUREDCY/N) 7
gnRIABLE DESCRIPTIONCY/N) 7
;AME OF VARLAELE ?

So: OF THE VARIABLE ?

s THE VARIABLE MEASURED(Y/N) ?

HIGH ?
188

Lovw 7

a

- FRIORITY OF ‘I'HE VAR- ?
2

f];)unnxaaLs DESCRIPTION(Y/N) ?
" e

Y 10 srnznnt1-1».a-outua-nuuu?.+-ranan) 7

B
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INPUT STREAMS

Y Y I TR L)

I/0 STREAM( 1=IN, P=QUT, 2=-DUMMY, +=TERMIN) ?
l . . “s s - - -

FROM UNIT : ?

s :

VARIABLE DESCRIPTIONCY/N) 7
is THIS aN INTERNAL VAReCY/N) ?
:AME OF VARIAELE ?
S;ME OF VARIABLE ?
3nnxéBLE DESCRIFTIONCY/N) ?
’ ?/o STREAMC 1=1N, 2=0UT, 2=DUMMY, +=TERMIN) ?
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' QUTPUT STREAMS
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. NAJ ¢

. NA2 1 .
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ARRAY OF BOUNDe CONDe
A 06 ¢ o0 6 o o A R g o o ko

Be Ce 2 1

VARBC . 1

nNal b

- Lo

CLOSED
BLOCKAGE
SHUT

NA2 ¢

NAJ @

NEXTEC: 2

Be Co &t 2
“VARBC & 3
NAYL
: - HI

- NAZ2
NA3 ¢
NEXTBC: 3

Be Ca ¢t 3
VAREC ¢ 5

© NAl 3

T Lo

NAZ

OTHER=-CAU
NAJ 3 *
NEXTEBC: 4

Be Ce ¢ 4
. VARBC : 7
- NAL 3
T HL
Naz2 ¢ : :
' O THER=CAU
" NEXTBC: 5
BOCO_S 5
VARBC ¢ 9
NAl :
- LO

.  OTHER=CAU

U NA3 s

ﬁi*.NEXTBClné
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- NA3 3

 VARBO

HEI
NAZ2 ¢

OTHER=CAU
NAJ "
NEXTEC: 7

Be Co ¢t 7
. WARBU ¢ 13
. NAL @ )
: - LO
NA2

OTHER=CAU

NA3 3 T
NEXTBC: 8

-",B.COSB
*. VAREC : 15

. NAL's T

 . - HI
" NAZ
- OTHER~CAU
" NA3 3 "

* NEXTBC: 9

Be Co ¢ 9
VARBC : 17
-NAL 8 B
NA2 ¢
OTHER=CAU

- NEXTBC: 192

Be Co 13

13

- NAL1 3
NA2 3

. OTHER=CAU

C - Na3 3 T
. NEXTBC: 11

Be Co 2 11

. VARBC 3 2!

 NAl e )
- LO

Naa : ae (Y ]

- NAJ 3

'NEXTBCQ 12

<. VARBU : 23.
" NAl's -

HI

NA2 ¢
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NA3 3
NEXTBC: 13

Be Co 13
VARBC ¢ 25
NAl 3
- Lo
CLOSED"
~ BLOCKAGE
. SHUT
NAZ2 3

NAJ .
NEXTEC: !a

Be Co ¢ 14
: VARBC : 29
Nal :

- HE
NAZ2 @ )
Na3 ¢ :
NEXTBC: 15

-

Be Ce 2 15

- VARBC t 34

NAl:- ¢
- LO ‘
LK=LP=ENV
NA2 ¢ o
NAJ @ '
NEXTBC: 16

_Be Ge 3 16
VARBC : 39
Nal ¢
- HI

. FL=EX=ENV
“Aa : . -
~NA3 1
NEXTBC: 17

Be Coe ¢t 17
. VARBU ¢ 43
-~ NAl 3

T Lo
NAZ2 @

NAJ ¢
 NEXTBC: 18

. VARBG 1 46
NAL 2

‘ - HI
NAZ2 @ )

"+ NAJ 3

NEXTBC: 19
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Be Ceoe ¢ 15
VAREC : 48
NAL @

- Lo ‘
NAZ ¢ . o -
NAJ : : :

NEXTBC: 22 .

Be Cuo ¢t 22

VARBC : 52

NALl :

- Hi

Na2 ¢

NAJ 1@

NEX TBC: 2!
. Be Co @ 21

VAREC ¢ 52

NAL :

NA2 3

NAJ

_NEXTBC: 22

Be Ce : 22

MRBC 3 55
" NAl @

NAZ2 &

NAJ @

NEXTBC: 23

"Be Ce 2 23
WRBC ¢ 57 : : ' N
- NA)
L0

CLOSED

BLOCKAGE

SHUT
NAZ ¢
NAJ
NEXTBC: 24

_ Be Co ¢ 24
-+ VARBL : 62 .
NAL ¢
. T HI _
0PEN ' _
. ... .  WIDE=OPEN
N-Aa' o .
... ,.FAIL=QPEN
NEXTBC: 25

Be Ce 1 25
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VAREC : 67 622
NALl 3
*  OPEN
NAZ @
NA3 2
NEXTBC: 26

Be Ce ¢ 26
WRBC ¢ 78
NAL
- LO
LK=LP=ENV
NAZ2 3 T
NAJ ¢

NEXTBC: 27

Be Co ¢ 27
VARBC : 175 °
NAal ¢

HI
FL=EX=ENV
Naa : - Ly ]
NA3
NEXTEC: 28

Be Ce t 28
WRBC ¢ 82
NAL
B Lo
NazZ :
"NA3 :
NEXTBC: 29 '

Be GCo ¢t 23
VARBC t 83
NAl o
R £ § ¢ ‘
S NA2 t !
NA3 3 :
'~ NEXTBC:s 32

Be Coe ¢t 3B
~ VARBU : BS
NAL
' - LO
NAZ2
NAJ ¢
NEXTBC: 31

Y4 VARBL &t 87
EEE  § §
.. NAZ 1
L NAJ
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_Be Ceo @
VARBC 1@

" NA) :

NA2
NA3 s -
NEXTBCt

Be Co ¢
VAREC
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NA2 3
NAd
. NEXTBC:
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ARRAY 0F BOUNDe CONDe
Aok Ak A A K AR KRR AR KKK

"~ Be GCe ¢ 34
VARBC : 94
‘NAL : ,
. HI »
NAZ2 ¢

NAJ 3

NEXTBC: 35

" Be Ce 3 35
VARBC : 95
NAL

S HL
| - FL=EX=ENV
Na2 3
"NA3

NEXTBC: 36

Be Co t 36
VARBC ¢ 96
NAL @

H1 ‘ _ ‘ .

OFEN ' ' :

FL=EX=ENV

Wi1DE=UPEN

NAZ2 3 -

" FAIL=0FEN

o NAJ @ "
- NEXTBC: 37

:1\' Be Co ¢t 37
VARBC ¢ 97
Nat :
T H1
QFPEN
FL=EX=ENV
WIDE=UPEN
NA2 t . *
FAIL~QOFPEN
NAJZ ¢ "
NEXTBC: . 38 ‘

" Be Ce 3 38

7 WRBC 1. 98

S NAY R S

OPEN .
FL=EX=ENV
WIDE=UPEN

FAIL=OPEN
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NA3 ¢
NEXTBC: 39

Be Ce ¢ 39
VARBU : 99
NAL @
" HI
QOPEN
FL=EX~ENV
. WIDE=OPEN
' NA2 't "
R FAIL=0PEN
- NA3 s v
© NEXTEBEC: 43

" Be Co ¢t 48
-~ VAREC : 185
- NAl 2 )

HI

.~ OPEN ,

" FL=EX=ENV

.. WIDE=OPEN

U NA2 L T
= " - FAIL=OPEN

. NAJ 3 i

“. NEXTBEC: 4l
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ARRAY OF EVENTS

A R Ao K KK ok e
EVENT : 1
IDEN: M ~
INID ¢ 6 DUMMY=H
VaR: @ "

INOU: 22D222282
NAVA: NIL VARIABLE
FAULT: Hl

NEXT: 2

- TOP: 3

BACKG: N1L GATE
NEXTG: 1 '
UNnds NIL UNIT
FROE : Pe22232

EVENT 2 2

IDENs T ,
UNID ¢ 6 . DUMMY=H
VAR: P ”
INQU: 20902282
NAVa: NIL VARIABLE
.FAULT: LO

NEXT: 3 . Ce
ToP: NIL EVENT
BACKG: 1

NEXTG: QM

UNNZ:s NIL UNIT
FROB ¢ @.0022

EVENT 3 3

IDEN: ™

-UNID & 6 DUMMY=H
VAR: Q S
"INOUs 22208028
NAVA: NIL VARIABLE
FAULT: LO

NEXT: 4

TPt 5

BACKG: NIL GATE
NEXTG: 2

INNP: NIL UNIT
FROB :+  B.00283

. EVENT t 4
IDEN: T
WNID : 6. DUMMY=H .

. VARg. P

. INOUs 28820029

"~ NAVAr NIL VARIAEBLE
FAULT: HI

 NEXT: 5

. TOPs NIL EVENT
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. BACKG: 2
- NEXTG: 6M

INNB: NIL UNIT

 PROB : 2.8222

EVENT ¢ . 5

IDEN: M

INID ¢ 6 - DUMMY~H
VAR: W "
INQU: 20222280
NAVA: NIL VARIAELE

. FAULT: HI

NEXT: 6

TOP: 7 _

BACKG: NIL GATE
NEXTG: 3 ‘
UNNBs: NIL UNIT

FROB t B.2322

EVENT ¢ 6
IDEN: B

INID ¢ 6  DUMMY=H

VAR: S
INQU: 229828282

'NAVA: NIL VARIABLE

FAULT: OTHER=CAU
NEXT: 7
TOP: NIL EVENT

_BACKG: 3

L

NEXTG: NIL GATE
INNBs NIL UNIT
FROB ¢t 2.2828

EVENT ¢ 7
IDEN: ™

" INID ¢t 6 DUMMY=H

VAR: W

. _INOU: pZPBaesd
' - NAVA: NIL VARIABLE
FAULT: LO
- NEXT: 8

TOP: 9 _
BACKG: NIL GATE
NEXTG: 4

CINNB: NIL UNIT

FROE : Be23008

' EVENT : 8

IDEN: B

INID ¢ 6  DUMMY=H . -

VAR: S

. INOUs 828288928 .
“ ' NAVAT NIL VARIABLE
" ° FAULT: OTHER=CAU

. NEXT: 9 .

T0P: NIL EVENT
BACKG: 4
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NEXTG: NIL GATE
UNN2: NIL UNIT .
FROB 1 B.3282

- EVENT & 9
... IDENt M _
- UNID ¢ 6  DUMMY-H.
. VARe T : "
© - INOUs 222P8228

- FAULT: HI
" NEXT: 13
S ToPe M
- BACKG?Z "NIL GATE
NEXTG: S '
o UNN2: NIL UNIT
‘PROB = ©.0222

EVENT ¢ 18
IDEN: B~
INID ¢t 6  DUMMY=H
VAR: S "
.. INOU: 22820882
L7 NAVAT NIL VARIAELE
. FAULT: OTHER~-CAU
.- NEXT: 11 o
© - TOP: NIC EVENT
- BACKG: 5 ‘
© " NEXTG: NIL GATE
UUUINNG: NIL UNIT
- PROb 3 De0221

EVENT : 11

CIDEN: ™M 7

INID 3 6  DUMMY=H

. VaR: T o

... INOUs. 229220832

.. NAVAs NIL VARIAELE
© FAULTs LO

" NEXT: 12

-~ ToPT 13

. BACKGY NIL GATE

: . NEXTG: 6

" INNB8s NIL UNIT

“:- FROB &t @.80898

EVENT & 12

UNEXT: 13 7
_70F: NIL EVENT
"BACKGS 6

 NEXTG: NIL_ GATE

" PAGE
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UnNN@: NIL UNIT

FROB : 3.2228

EVENT : 13

. IDEN: M

. UNID ¢ 6 puUMMY =H
VAR: X o
INOUs 2222809030
NAVA: NIL VARIABLE
- FAULT: HI

NEXT: 14

. ToR: 15

"BACKG! NIL GATE

" NEXTG: 7 .

© INN2: NIL UNIT
PROB.: 242238

~EVENT : 14

CIDEN: B

CINID : 6  DUMMY=H

.~ VAR: S -
" INOUs . 329230822

“ NAVAT NIL VARIAHLE.

FAULT: OTHER=CAU.

T NEXTE 15

TOP: NIL EVENT
BACKG: 7

NEXTG: NIL GATE
INNZ: NIL UNIT
FROB t 340022

EVENT ¢ 15
IDEN: M
.INID s 6 DUMMY =H

.. VARt X

INOU: 22022889
NAVA: NIL VARIAELE
_ FAULT: LO .

NEXT: 16

T™OP: 17

 BACKGi NIL GATE
_NEXTG: 8

- INN2: NIL UNIT
"PROBE ¢t fP.23882

" EVENT 1 16

©; IDEN: B ~

- UNID'$ 6 DUMMY=H
VAR: S b
INQUs 22328883

* NAVA3_ NIL_VARIABLE.
. FAULT: OTHER=CAU. .

NEXTs 87, . ¢

. ToPs NIL EVENT .

- BACKG: 8 -
. NEXTG: NIL GATE
. UNNB: NIL UNLIT
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FROB : 2.3888

EVENT : 17
ILEN: M

WID & 6 DUMMY=H

VAR: Q

- INOUs. 822322328
NAVA: NIL VARIAEBLE
FAULT: NO=-FLOW
NEXT: 18 °

TOF: 19

BACKGf NIL GATE
NEXTG: 9

UNN2: NIL UNIT

©" FROB 1 2.2282

EVENT &t 18 _

IDEN: B ~

WID ¢t 6  DUMMY=H
VaRs S v

. INOU:s 22222282

NAVA: NIL VARIAELE
FAULT: OTHER=-CAU
NEXT: 19 oL
T0P: NIL EVENT
BACKG: 9

" NEXTG: NIL GATE
UNNZ2: NIL UNIT
FROB 13 .2802

EVENT : 19

IDEN: M '
INID 3 .6 DUMMY=H
VaR: & h
INOU: 92203230

NAVA: NIL VARIABLE

FAULT: GT2

T NEXT: 22

TOP: NIL EVENT
BACKG: NIL GATE
NEXTG:. 1B

INN2: NIL UNIT
FROB 3 3.2228

. EVENT : 28

- IDENS B

WID ¢ 6 DUMMY=H
~ VaR:s S "
INQUs 22020828

" NAVA: NIL VARIAELE
_FAULT: OTHER=CAU

CONEXT: 21 . .
_TOP: NIL EVENT

7 - . BACKGs 12
. NEXTG: NIL GATE
T, INN2t NIL UNIT

FROB 1. 8.82022
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EVENT : 21

IDENT ™M~

NID & 7 DUMMY=T
VAR: P h
INOU: 13282228
NAVA: NIL VARIABLE
 FAULT: HI

NEXT: 22

TOP: 23

BaCKG: NIL GATE
NEXTG: 11

WN2: NIL UNIT
FROB @ De2822

' EVENT : 22

IDEN: T .
WNID 3+ 7 'DUMMY~T
VAR: Q v
INQU: 122232022
NAVA: RIL VARIAELE
FAULT: H1 '
NEXT: 23 .

-TOP: NIL EVENT .
BACKG:- 11

NEXTG: @M

UNN2: NIL UNIT
PROB ¢+ B.2822

EVENT : 23

IDEN: M .

INID ¢t 7 DUMMY=T

VaR:s P . o

INOU: 12222039

NavVA: NIL VARIABLE

FAULT: LO =~

NEXT: 24

TOP: NIL EVENT

. BACKG: NIL GATE
NEXTG: 12

- UNN@: NIL UNIT

FROB ¢+ P.00828

EVENT ¢ 24

I1DEN: T

WNID : 7 DUMMY=-T
VAR: Q '
INOU: 10020208

" NAVAt NIL VARIAEBLE
FAULT: LO :

© . NEXT: 25
~ ToPs NIL EVENT
U pacKas 12

NEXTG: QM
- INNB: NIL UNIT
. FROB 3 Be.30080
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EVENT : 25

IDENt M

WID : 9 Pl PE
VAR: &

INOU: 22822222
NAVA: NIL VARIAEBLE
FAULT: HI

NEXT: 26

TOP: 29 4
BACKG: NIL GATE
NEXTG: 13

UvN2: NIL UNIT
FROB 3 @422322

EVENT 3 26

ICEN: T

NLD £ 9 P1PE

VaR: P '

INQU: 12222098 _

NAVA: NIL VARIAELE

FAULT: Hl

- NEXT: 27

. TOP: NIL EVENT
BACKG: 13 :

NEXTG: QM

UNNZ: NIL UNIT

PROB : 2.2382

EVENT 3 27
IDEN:. T

UNID : 9 Pl FE
VAR: P

INOU: 0podddan
NAVATr NIL VARIABLE
FAULT: LO

NEXT: 28

TOP: NIL EVENT.
BACKG: 13
NEXTG: GM

. UNNZ: NIL UNIT
.- PROB : 08.2829

. EVENT : 28

- IDENs B .

CINID 3 9  PIFE
" VAR: S5
INOU: 222228882

‘..~ NAVAs NIL VARIABLE
... FAULT: FL~EX=ENV
. NEXT: 29 v

_TOP: NIL EVENT

.BACKG: 13

" NEXTG: NIL. GATE
UNN@: NIL UNIT

PROB 1, 2.2021
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EVENT 3 E5

. 1DENs: M
WNID ¢+ 9  PIPE
vaR: Q
INOUs 22222828
NAVA: NIL VARIABLE

- FAULT: LO

- . NEXT: 38

- T0P: 34

- BACKG: NIL GATE

. NEXTG: 14

7 INN@: NIL UNIT

.- PROB 1 Ded223

“EVENT 1 32
-~ IDEN: T -
S lNID ¢ 9 PIFE
. -VAR: P .
- INOU: 12208232
"~ NAVA: NIL VARIAELE
. FAULT: LO
' NEXT: 31
_TOP1 NIL EVENT
:  BACKG: 14
<7 NEXTGs QM
-~ UNNB: NIL UNIT
" PROB 1  D.2208

- EVENT : 31

- IDEN: T ~

O UNID ¢ 9 PIPE
- VAaRs P :

. INOUs 232222838
| NAVA: NIL VARIABLE
" FAULT: HI -

" NEXT: 32 ,

.. T0P: NIL EVENT

- BACKGs 14

- NEXTGs QM
CINNBs NIL UNIT
" PROB : De8823

o EMENT & 32

" IDEN: B

. INID &£ 9  PIPE

. VAR: S -

- INQU: 82080838

" NAVAt NIL VARIABLE

" FAULT: BLOCKAGE

. NEXT: 33 .

“v.T0P: NIL EVENT -
-NEXTG: NIL GATE
INND: NIL UNIT

oy mOB t g.09882

. EVENT 3 33
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IDEN: B
INID ¢ 9 PIPE
aR: S
INOU: 22200322
- NAVA: NIL VARIAELE
FAULT: LK=LP=ENV
NEXT: 34 7
TOFt NIL EVENT
.- BACKG: 14
.. NEXTG: NI, GATE
INNB: NIL UNIT
"FROB ¢ 29225

- EVENT 1 34
IDEN: M

INID s 9 PLFE

. VARt - P

- INQUs 128000888

- 'NAVA: NIL VARIABLE

i FAULT: HI

o NEXTe 35

U TOP: . 39

. BACKG: NIL GATE

-’ NEXTG: 15

“E- UNNBs NIL UNLT
PROB ¢ 2.0083

- EVENT 3 35
. IDENs T
~CUUNID 't 9 PLIPE
. 2VaRs @
- INOUs 13882829
'~ NAVAs NIL VARIABLE
 FAULT: HI

" NEXT: 36

. TOP: NIL EVENT
..-.BACKG: 1S

. NEXTG: QM

L UNN@S NIL UNIT
- PROB t 2.00823

. EVENT 1 36
.- IDENs T
. INID ¢t 9 Pl PE
.. InaUs 92802882
- NAVA: NIL VARIAELE
. FAULT: LO
.. NEXTs 37
ToP: NIL EVENT

. BMENT 1 37
. IDENt B
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WmiD : 9 PIPE
VARt S ,
INOU: 82922883
 NAVA: NIL VARIABLE
' FAULT: BLOCKAGE
. NEXT: 38
. TOP: NIL EVENT
© BACKG: 15
. NEXTG: NIL GATE
- UNN@: NIL DNIT :
PROB 31 2.0283 \ N
EVENT t 38
-~ IDENt B~
-itNID t 9  PIPE
- VAR: S
- INOUs 22882203
""NAVA: NIL VARIAELE
- FAULT: LK~HP=ENV
 NEXT: 39 77
. ToP: NIL EVENT
- BACKGs 15 .
. NEXTG: NIL GATE
. UNN@: NIL UNIT ,
" FROB :. 080824 L
" EVENT t 39
©" IDENS M
. WNID : 9 PIPE
-~ -VAR: P~
. INOUs 1220802908
" NAVA: NIL VARIABLE
- FAULT: LO .
- NEXT: 432
- TOP: 43
 BACKGs NIL GATE :
- NEXTG: 16 _ _ ,
. INN®s NIL UNIT ' o
“ " PROB t @.9020
+ EVENT t 4B
>~ IDENt T
-~ INID ¢ 9  PIPE
--VaR: @
[~ INQU: PP2208E8
¥ NAVAs NIL VARIAELE
2. FAULT: HI '
v NEXTs al
]
T WNID ¢ 9  PIPE
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VAaR: Q

INOU: 12P2P028
NAVA: NIL VARIABLE
FAULT: LO

NEXT: 42

TOF: NIL EVENT
BACKG: 16

T NEXTG: QM
 INNB: NIL UNIT
. FROB : B.2008

. EVENT : 42
. IDEN: B

INID ¢ 9 PIPE

"vaRs S

INQU: 82290220

“. NAVA: NIL VARIABLE
eijAUer LK~L P=ENV
“NEXT: a3 >~ "’

ToP: NIL EVENT

. BACKG: ‘16

NEXTG: NIL GATE

o NNB: NIL UNIT
. PROB t 8. 8285

EVENT & 43
-: 1DENS ™
© NID ¢t 9  PIPE

VAR: T

. INOU: 22029922
' NAVA: NIL VARIAELE

FAULT: HI
NEXT: 44

. TOP: 46 .

BACKG: NIL GATE
NEXTG: 17

INN2: NIL UNIT
-. FROB ¢ @.8328

" EVENT t 44
. IDENS T

WID ¢ 9 PIPE

.., VaRs T
" INOU: 18038828
"~ NAVAS NIL VARIABLE

 FAULT: HI
i, NEXT: 45 -

TOPs NIL EVENT

Y- BACKG: 17

UNEXTG: QM

USNNP: NIL UNIT.

PROB : 208820 .

EVENT & 45

INID :t 9 PIPE ,

pE EVENT +FRO
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INOU: 922322823
NAVA: NIL VARIABLE
~ FAULT: EXT=FIRE
" NEXT: 46
"+ TOP:. NIL EVENT
" BACKG: 17 ,
NEXTG: NIL GATE
c7 UNN3: NIL UNIT
. FROB : 2.2231

.- EVENT ¢ 46

= IDEN: ™

. UNID ¢ 9 PIEE
.. VARs T

-7 INOU: p22220B0

 ~ NAVA: NIL VARIAELE
. FAULT: LO

o UNEXT: . 4T ,

2L TOPt 4B o

-Z.EAGKG: NIL GATE
'‘NEXTG: 18

" UyNBs NIL UNIT
: PROB t  De2082

+° " ENENT t 47

" IDEN: T
. INIDt 9 PIPE
.- VaRs T

1 INOUs 12823289

" 'NavAr NIL VARIAELE.

. FAULT: LO

" NEXT: 48 _
' TOP: NIL EVENT

.. BACKG: 18

= UNNB: NIL UNIT

" .FROB t B.DB232

EVENT ¢ . 48
ICEN: ™.
INID t 9 Pl PE
VaR: X
INOU:s 222028849
“NAVA: NlL VARIAELE
s  FAULTe HI
T NEXTs 49
: ::;_i TOP: 58
7. BACKGs NIL GATE
- NEXTG: 19 o
: UNN@: NIL UNIT
. FROB. ¢t D.02008
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NAVA: NIL VARIABLE

FAULT: H1

NEXT: 50

TOF: NIL EVENT

BACKGs 19

NEXTG: @M ‘

 UNN@: NIL UNIT
_PROB 3 . D.2299

. EVENT ¢t 58
IDENT M -
UNID 5 9 Pl FE

" VAR: X :

INOU: 20080203
 'NAVA: NIL VARIABLE
FAULT: LO -
~ NEXT: 51

. TOP: 527
. BACKG: NIL GATE

NEXTG: 28

| UNN®: NIL UNIT

. PROB t 2.2282

. EVENT 1 S}
IDEN: T ~

o UNID & 9 PLPE
* VARt X

" INQU: 123822939

.- NAVA: NIL VARIAELE

- FAULT: LO
"NEXT: 52 .
. ToP: NIL EVENT

. BACKG: 28
NEXTG: QM

" INNB: NIL UNLT

FROB t D.00220

. EVENT & 52
.- IDEN: M

INID ¢+ 9 PIPE

. VARt Q -
- INOU: PBazaaze
... NAVA: NIL VARIABLE

" FAULT: NO=FLOW

. NEXT: 53

¢ TOPt 55

' BACKG: NIL GATE -
. NEXTG: 21

. INNB: NIL UNIT
"PROB t+ D.0008

©'EVENT 353

‘o:’) IDENS T

""WNIDs 9 PIPE - S

.7 -vAaR: Q@

" INOU: 122082082

# " NAVA$ NIL VARIABLE

¥
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639 -
FAULT: NO-FLOW

- NEXT: 54 7 -
. TOP: NIL EVENT
. BACKG: 21
"~ NEXTG: QM _
"INN2: NIL UNIT
FROB 1 3.3222

- ENENT : 5S4
- IDENt B .
- - INID ¢ 9 PI1PE
" VARs S
- INOU: P23222232
" NAVA: NIL VARIABLE
. FAULT: COMF«BLOC
. NEXT: 55
~-+ TOF: NIL EVENT
'~ BACKG: 21 L
.. NEXTG: NIL GATE
- UNN@: NIL UNIT
" FROB t 8.098]

" EVENT t 55
© 'IDEN$ M _
©.WNIDt¢ 9 PIPE
" VAR: Q
" INQU: 82080808
- NAVA: NIL VARIABLE
_ FAULT: GT®
. NEXT: 56 A
. TOP: NIL EVENT
. BACKG: NIL_GATE
-~ NEXTGs 22
. UNNBs NIL UNIT
 PROB : 8.0299

- .. EVENT : 56
" IDENS T.
-, WNID s 9  PIPE
.- VAR: @
- INOU: 18298830
" NAVAs NIL VARIABLE
 FAULT: GT®
“NEXT: 57 .
“TOPs NIL EVENT
BACKG: 22 ‘
;. INN@s NIL UNIT
‘. FROB 1 B.00880

,EVENT © ST
. _IDENt. M- T :
-~ UNID ¢ 13  VALVE
VaRs Q@ ~ . -

.. INOU: DeePpsa8

-7 NAVAT NIL VARIABLE
.- FAULTs HI
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NEXT: 58
ToP: 62
BACKG: RIL GATE
NEXTG: 23

' INN@: NIL UNIT

FROE ¢ B2.22802

EVENT 1. 58
IDEN: T
INID ¢ 13 VALVE
- VAR: P ~

© . INOUs 18223282

" NAVA: NI1L VARIABLE
FAULT: HI
. NEXT: 59

‘TOP: NIL EVENT
" EBACKG: 23

 NEXTG: QM _
INN2: NIL UNIT
FROBE ¢ DeB223

EVENT : 59

i IDEN: T

WNID : 13 VALVE D

o uaRe P ”
. INOU: 2B2DE02P

. NAVA: NIL VARIABLE
FAULT: LO

" NEXT: 68

TOP: NIL EVENT
.BACKG: 23

. NEXTG: Qu

. UNN@: NIL UNIT
- PROB ¢ 8.8028

- EVENT 3 63
" V. IDENY B

" UNID t 13 VALVE

" “vaRe .S "

. INOU: 82232992

" NAVAi NIL VARIAELE

FAULT: WIDE=0PEN
 NEXT: 61

. TOP: NIC EVENT
BACKG: 23

| NEXTG: NIL GATE .

- UNN@s: NIL UNIT

" PROB © 242881

EVENT : 61
.. IDEN? B, ° s
UNIDt 13  VALVE
. MRt S °
INQUs 22288080

" " NAVA$ NIL VARIABLE
... FAULT: FL=EX=ENV

NEXT: 62
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ToP: NIL EVENT

BACKG: 23

NEXTG: NIL GATE
UNN@: NIL UNIT
PROB ¢+ P.0822

EVENT & 62

.IDEN: M

WNID : 13 VALVE

VARt @ ~

. INOU: 223202222

' NAVA$ NIL VARIABLE
FAULT: LO

NEXT: 63

TOP: 67

BACKG: NIL GATE

NEXT3: 24

INNZ: NIL UNIT

.- PROB : Be2222

" EVENT : 63 -

... IDENS T

""WNID ¢ 13  VALVE

‘f];unnt p -

INOU: 22222820
NAVA: NIL VARIABLE

" FAULT: HI

- NEXT: 64 _
© T0Ps NIL EVENT
BACKG: 24
NEXTG: QM
UNN2: NIL UNIT
FROB ¢ De.8238

EVENT : 64

" . IDENt T

WNID 3 13 . VALVE

" "vaRs P °

.- INQOU: 12229202
NAVA: RIL VARIABLE

“iv. FAULT: LO

~ NEXT: 65 :
T0P: NIL EVENT

%+ BACKG: 24
C. ¢ NEXTGs QM.
o F uuN@: NIL UNIT

FROB t 2.0882

.- EVENT & 65
" IDEN$ R

. UNID t 13 . VALVE
- VaRs 8§ o
" 'INOU: 02820888
'NAVA: NIL VARIABLE
© FAULT: CLOSED
4 NEXT: 66
" .TOP: NIL EVENT
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BACKG: 24
NEXTG: aM
INND: NIL UNIT
FROB ¢ 2.82232

EVENT ¢t 66

ICEN: B

WwIip s 13 - VALVE
VAR: S :
INOU: B2328232
NAVA: NIL VARIABLE
FAULT: LK=LP=ENV
- NEXT: 67 &~ 7
TOF: NIL EVENT
BACKG: 24

NEXTG: NIL GATE
DNNB: NIL UNIT
FROB : B.2283

EVENT : 67

IDEN: ™

INID ¢ 13  VALVE
UaR: S ° R

" INDU: g2222828

- NAVA: NIL VARIABLE
- FAULT: CLOSED
NEXT: 68

TOP: 78

BACKG: NIL GATE
NEXTG: 25

WNZ: NIL UNIT
FROB t 3.3022

EVENT : &8
IDEN: B
INID ¢ 13  VALVE

" ‘VAR: S °

INOU: 2223322288
NAVA: NIL VARIAELE
FAULT: BLOCKAGE .
NEXT: 69

" T0P: NIL EVENT
BACKG: 25

Y NEXTG: NIL GATE

INNB: NIL UNIT
FROB 1 8+2284

EVENT 1+ 65 .
IDEN? B

WNID & 13 VALVE

" VARt S 7 o
. INOU: 82288322

* NAVA: NIL VARIABLE

FAULT: SHUT

NEXT: 79

. TOP: NIL EVENT

. BACKGs 25
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NEXTG: NIL GATE
INN@: NIL UNIT
PROB : Q8235

EVENT ¢ 78
IDEN: ™ .
WNID ¢ 13- VALVE
YAR: P ~
INOU:. 12822222
NAVA: NIL VARIAELE
FAULT: Hl
NEXT: 71
TOP: 157 .
 BACKG: NIL GATE
“. NEXTG: 26
. NNDs NIL UNIT
FROB ¢+ De0232

EVENT ¢ 71

IDEN: T ~

WNID ¢ 13 VALVE
" VAR: @ ~

INQU: 12228023

" FAULTs HlI
- NEXT: 172 .
TOP: NIL EVINT
- HACKG: 26
. NEXTG: @M
©- 7 UNNB: NIL UNIT
" PROB.3 - B.388D

" EVENT ¢ 72
: IDEN: T :
7 WNID 3 13 VALVE
.-~ VARs @ ~ '
© INQUs 22328202
.- NAVA: NIL VARLABLE
- FAULT: LO
- NEXT: 73 -
.. - TOP: NIL EVENT
‘.- - BACKGs 26
-4 NEXTG: Um _
7 INN@: NIL UNIT
.- PROB 3+ @.8822

EVENT @ 73
< IDENs R

" VARs S.°
. INOU: . g2@8280D -

" FAULT: CLOSED
oo, NEXTe 74

"+ T0P: NIL EVENT
- BACKGS 26 o

.. NEXTG: QM
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" NAVA: NIL VARIAELE

INID ¢ 13 ° VALVE

. NAVAT NIL VARIABLE
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WNS: NIL UNIT

- PROB 3 B.2822

EVENT : 74

IDEN: B .

NID ¢ 13 VALVE
VARt 5

INQU: B20B308BD

NAVA: NIL VARIABLE
FAULT: LK=HP=ENV
NEXT: 75~

ToP: NIL EVENT

_ BACKG: 26

" NEXTG: NIL GATE

UNNB: NIL UNIT
. PROB : D.2826

"EVENT & 75

- - IDENz M-

. -UNID 3 13 VALVE
.VAR: P

CINOUS lﬂﬂﬂﬂﬂﬂﬂ
- - NAVA NII.. VABIQBLE _
© o FAULTY

. NEXT: . 76

TOP: 82
" BACKG: NIL GATE

T NEXTG: 27

. UNN@t NIL UNIT
" PROB 1 B.0823

EVENT ¢ 76
IDEN: T

- WNID ¢ 13 VALVE

vaRt & °

INOU: 322389280

. " NAVA: NIL VARIAELE
 FAULT: HI '
NEXT: 77 .

"TO0P: NIL EVENT

.. BACKGs 27
. NEXTG3 QM

INNB: NIL UNIT

" PROB 3 DeB208

- EVENT t 177

. IDENs T g
" UNID ¢ 13  VALVE
" VAR, Q " Y
INOUs 122008888

" 'NAVAas RIL “VARL AELE

- FAULT: LO. .
- NEXT: 78 '
" TOPs NIL EVE!H'
- BACKG: 27

NEXTG: QM

U UNNB: NIL UNILT
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FROB @ 2.2282

EVENT ¢ 78
IDEN: B
NID ¢ 13 VAL VE
.- VaRs § °
. INOU: 2288820823
NAVA: NIL VARIABLE
- FAULT: LK=LP=ENV
" NEXT: 79 7 7
.. TOP:s NIL EVENT
"L BACKGs 27
© " NEXTG: NIL GATE
U UNNB: NIL UNIT
©.. PROB ¢t 0.0087

" EVENT : 79
° IDENt B
"NID 3 13 VAL VE
-~ VaR:s S ~
INOU: 22222228
. NAVA: NIL VARIAHLE
. FAULTs WIDE=QPEN
~ 'NEXT: 88 T
TOF: NIL EVENT
BACKG: 27 . - .
NEXTG: NIL GATE'
INNZ: NIL UNIT
‘FROB ¢t 2.82088

EVENT 31 82
- JDEN: M
. 'NID 3 13 VALVE
. UWARs T °
© INQU: 82008980
- NAVAs NIL VARIABLE
.. FAULT: HI
<o NEXT: 83
. ... TOPs 83" .
.. BACKG: NIL GATE
.7 NEXTGs 28 .
7 UNNS:_ NIL UNIT
FROB & 80922

EVENT & 81
IDEN: T

" VARt T

.- INOU: 12820098

C FAULT: HI .
NEXT: 82 ;
TOP: NIL EVENT .
BACKG: 28

NEXTG:s QM-

. INNOs NIL UNIT

" PROB 3 2.9888

---------------

WNID ¢ 13 VALVE

NAVA: - RIL VARLABLE
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EVENT : 82

IDEN: B

INID £ 13 VALVE
vaR: § ~

INOU: 22202288
NAVA: NIL VARIAHLE
~ FAULT: EXT=FIRE

. NEXT: 83

TOF: NIL EVENT
 BACKG: 28
NEXTG: NIL GATE
INN@: NIL UNIT
PROB : Be2221

. EVENT : 83
.. IDEN: M .

WNID ¢ 13 ‘VALVE

.. VARs T
. INOU: 2P202283
. -NAVA: NIL VARIAELE

. FAULT: LO
- NEXT: 84

.. T9Ps 85

- BACKG: NIL GATE
- NEXTG: 29 ‘
. UNNB2: NIL UNIT
"PROB ¢ B.02829

EVENT : B4

- IDENs T

' UNID t 13 VALVE
VaR: T ~ -

. INOU: 18282828
'NAVA: NIL VARIAHLE

_ FAULT: LO
NEXT: B85

. ToP: NIL EVENT

"BACKG: 29
~ NEXTG: QM
~7 . INNgf: NIL UNIT
. PROB ¢ B.2000

" EVENT : 85
- IDEN: M '
" INID ¢ 13 VALVE
VARt X
INOU: 29298828

" NAVAs NIL VARIABLE

. FAULT: HI

L+ NEXT: 86
y “':-’i mPt 31
‘"' BACKGs NIL GATE

. NEXTGt 38

- UNNBs NIL UNIT

PROB 1 00028
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EVENT : 86
IDEN: T
INID ¢ 13 - VALVE
VaR: X ° o
INOU: 10200993
NaVAs RIL VARIALLE
FAULT: HI -
. NEXT: 87 ‘

" TOP: NIL EVENT

. BACKG: 38

LONEXTG: aM
UNND: NIL UNLT
FROB : B.2289

~ EVENT : 87
- 1DENS M
. WNID : 13 VALVE
vaR:s X °
INOU: 22222028
~ NAVA: NIL VARIABLE
. FAULT: LO
T . NEXT: 88
- ToP: B9
7 BACKGs NIL GATE
o NEXTGs 31 -
- UNN8: NIL UNIT
. PROB t  2.2208

. EVENT : 88
- IDENs T
~WNID : 13 VALVE
UAR: X .
- INOU: 12888290
" . NAVA: NIL VARIABLE
© FAULT: LO :
. NEXT: 89
. ToP: NIL. EVE.NT
- - .- BACKG: 31
. NEXTG: QA
7 INNZ: NIL UNIT
. FROB 1t Be2200

. EVENT ¢ 89
o IDENS M
~ INID ¢ 13 VALVE
S - VaRs Q ° L
- INQU: 282392220
" NAVA: NIL VARIABLE
. FAULT: NO=FLOW
NEXT: 93
,mPs se-
BACKG: NIL GnTE
 NEXTG: 32 .
S UNN@2. NIL UNIT
" PROB t 8.0030
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EVENT ¢ 98
- IDENt T :
"UNID ¢ 13  VALVE
~ VaRs Q °
_ INOU: 12223220
. NAVA: NIL VARIAHLE
" FAULT: NO=FLOW
.., NEXTs 91 °°
-, ToP: NILC EUE.N‘I‘
.-, BACKG: 32
" NEXTG: QM
. INNB: NIL UNIT
.. PROB't DBe2802

- EVENT : 91
i . IDENS. B
' WNID : 13 VALVE

.. VaR: S 7

-~ INOU: 92802200
.’ NAVA: NIL VARIABLE
©. " FAULT: COMP=BLOG
. -NEXT: 92

< TOPt NIL EVENT
- BACKG: 32 .
<. NEXTG: NIL GATE
- UNNBs NIL UNIT
. PROB ¢ ' Pego21

. EVENT : 92
- IDENt M
.~ .UNID t 13  VALVE
.. VAR: @ ~
- INOU: 22222222
'NAVA: NIL VARIABLE
 FAULT: GT?
Tt NEXT: 93 0 . -
° TOP: NIL EVENT
" BACKG: NIL GATE
.. NEXTGs 33 .
S INN@s NIL UNIT.
. PROB t  0.0088

1 EVENT 3. 93

.- IDEN: T

S WNID s 13 VALVE
S 7'vaR:. @

= INQUs 12889380
‘NAVA: RIL VARIAELE

“TOPg NIL EVENT
BACKG? 33 '
'NEXTG: QM. .
CINNB: NIL UNIT'
‘PROB 1. 842080
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 ARRAY OF EVENTS
AR A A ARk

‘lzusur_:;9a

/- IDENT M 3
L WNID s 9 - PIPE
. VAR: & '

" INQU: 22298223

" "NAVA: 4

- FAULT: LO
NEXTs NIL EVENT
| fOF: NIL EVENT
' BACKG: NIL GATE
_NEXTG: 34

INNB: 4

" PROB : D.2008

I EVENT t 95
. IDENs T \ o
.'WNID 3.9 - PIPE
- VARs P
GTOINQUs 120228809

T NavAs 3

“ FAULTE LO
< NEXTs 118
7. T0P: NIC EVENT
7 BACKG: 34
“ . NEXTG: 35
TUINND: 4

FROB. 1. 2.2888

7 EVENT 1 96 .
-1DEN: T ‘

‘f:ilﬂln_: 9 PIPE
- VAR: @

O INQUs 1 P0S288R
“NAVA: 3
" FAULT: LO
" NEXT: 189

©” ToPs NIL EVENT
" _BACKGt 35

NEXTG: 36

T NN 4

. PROB t - 02880

WNID 't 13 - VALVE .
. INOUs .1PB20882
'NAVAL 2

. FAULT: LO

S NEXTs 185

. TOFs, NIL EVENT
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~  BaCKG: 36

., NEXTG:s 37

o INN@s 3

. PROB : B.B838

<<, EVENT : 98
', 1DENs T =
< UNID 3 13 VALVE
‘i UAR: Q@ ° .
- INOU: 182232328
. NAva: 2

.’ FAULT: LO
| NEXT: 184 :
- TOP: NIL EVENT
.. . BACKGs 37

“ NEXTG: 38
7 UNN@: .3
- PROB : .Be.0080

PIPE

 INOUYt 12982883
© NAVAs [ -

i, FAULT: "LO

S5 NEXT: 182

= T0Ps NIL EVENT

.7 BACKG: 38

©: NEXTG: 39

S UNN@: 2

- PROB ¢t D.020888

_ " EVENT : 129

", --IDENs T ~

C . UNID : 9 . PIPE
VAR: .

INOU: IBBBBBBG
Navas - [

FAULT: "LO

NEXT: 181

ToP: NIL EVENT
‘BACKG: 39 :
"Y NEXTGs NIL GATE
w UNN@E 2

. FROB &3 2.2222

'EVENT. 1 181
WID : 9 PIPE
‘INOU: . 22008828 .

{_FAUL'rs LK-LP-ENV
NEXT: NIL EVENT
TOPs NIL EVENT
‘BACKG: 39 =
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NEXTG: NIL GATE
. INNB: 2
PROB : 823205

- EVENT : 1@2

. IDEN: B ~
-~ - WNID 3 9  PIPE
- UAR: S

s INOUs D20D3229
7 NAVA: NIL VARIAHBLE _ .
.. FAULT: BLOCKAGE : .
NEXT: 183 .
- TOP: NIL EVENT
" BACKG: 38
< NEXTG:s NIL GATE
“UNNB: 2
. FROB 1 PeP222

" EVENT s 123
--IDENs B =
INID : 9  PIPE
., VAR:s .5 '
.7~ INOU: 092888888
% 'NAVAL NIL VARIAKLE
'FAULT: LK=LP=ENV .
;. NEXT: NILEVENT =
0P: NIL EVENT
""" BACKG: 38
% NEXTG: NIL GATE
U UNN3: 2
' PROB t B.8825

- EVENT & 184
% IDEN: B ~
" WNID ¢ 13 VALVE
"VAR: S.
.7 INOU: 82088828
<t NAVAS NIL VARIABLE
U FAULTY LK=LP<ENV
7 NEXT: NILUEVENT |
.. TOPt NIL EVENT ' : -
. 7'NEXTG: NIL GATE
L UNNG: 3 _
" <. 'PROB 1 0.0827

Miﬁzur : 135
13 VALVE
*'aaaaaaaz

 NAVAZL NIL VARIARLE S -‘}-'l S
FAULTs - CLOSED Vo . o
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CINNB: 3
FROB ¢ - Be 2928

" EVENT : 186
. IDENs B ~
. WNID 3 13  VALVE
. VAR: S ° :
- INOUs 02028283
- "NAVAs NIL VARIABLE
- . FAULTs BLOCKAGE
. NEXT: 187
“. 7 ToPt NIL EVENT
+ - BACKG: 48
. NEXTG: NIL GATE
. INN23 3
" "FPROB 1 d.2284

T/ EVENT & 137
. IDEN: B ~
- INID ¢ 13 VALVE
" “VARs § ~
-7 INOU: ©2022228.
- NAVA: NIL VARIAELE
. FAULT: SHUT , ‘ S
"o NEXTs NIL EVENT -
-~ T0Py NIL EVENT
. °: BACKGs 42
- NEXTG: NIL GATE
L INN@s 3
. FROB.1  @.3885

- EVENT s 1808

~.. IDENt B -~

- INID 1 13  VALVE
7. VAR S~

- INOUs 8220088098
NavAa: NIL VARIABLE
_FAULT: LK~-LP<ENV
NEXT: NILEVENT.

;77 NEXTGs NIL GATE
. NN@: 3
- FROB 't 22023

‘NID's 9  PIPE

' INOUs. 22298989
NAVAL NIL VARIABLE - .
FAULT:. LK=LP=ENV. - -
NEXTs NILEVENT '
T0P: NIL EVENT
- BACKGs 35 _
. NEXTG: NIL GATE
. INNB: 4
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PROB ¢ 22235 )

EVENT : 118

~ IDEN: T

TINID ¢t 9 P1PE
VAR: P

.- INOUs £P833p28
.. NAVA: 4

- FAULT: Hli
NEXT: 1t}

 ToP: NILTEVENT

BACKG: 34

-7 'NEXTG: NIL GATE
T NNGs 4
. PROB t  B.8022

CUIUEVENT 3 oML
" IDEN: B """

.WNID s 9  PIPE

... VARt S

. INOUs 22089838
7 NAVA: NIL VARIABLE
FAULT: BLOCKAGE

£ TNEXT: 112 L e
_ ToPt NILC EVENT

.7 BACKG: 34
{, NEXTG1 NIL GATE
- INNB: "4

. PROB t ©8.2002

" EVENT ¢ 112

" IDEN: B
CWNID : 9 PIPE

- VAR:s S
INOUs 22232222

.- NAVAt NIL VARIABLE
"¢ FAULT: LK=LF=ENV
o NEXT: NILEVENT
i TOPs NIL EVENT
77 BACKGE 34

" NEXTG: NIL GATE
NnNg: A
*ﬁ\hpnoa t D.20925
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. ARRAY OF FAULTS
Aok A 4 6 A A AR R

. FAULT

f_FaULT
"
: FAULT
g;FAULr

'raqu
E;FAULT

. FAULT

'EjlpAULr

- FAULT

7 FAULT

. FAULT

FAULT
'f7FAer
" FAULT
FAULT

o pawt

1) & Hi

(2
(3
ca
(s)
6
[y B
8
(9)
(12
_<g!5
a2

(1

H

<18

€15)

(16>

1>
18>
(!9)
(28>

(21

r (22)

(23)

(24)

(26)
cem

(23)

‘;g251u

Lo

OFEN
GLOSED
FL:EX:ENU
BLOCKAGE
QK:LP:ENV
LK:HP:ENV
WIDE:OPEN

SHUT.

BLOC=0UTL
BLOC=I1NLE

"FAl=TQ=0P

MANUAL
CONT=-STCK

SENS=STCK

VALV=STCK

FAl=TO=CL

SET=-P0~=H1

FAIL=OFEN

FAIL=HI
SEN=FA=LO

SET=P0=L0

FAI=CLOSE .

FAIL=LO

SEN=FA=HI

CONT=F=HI

L - -
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. FAULT
FAULT

:fFAULT

" FauLT
5;;4FAULT
:tif;FnULT
'j}irauur
. FAULT
o FauLT
f fanULT
&fifnULT
SJH_FAULT

. FAULT

FAULT

“ 0 FAULT

oo FAULT
S FauLT

7 FAULT

€29)
(39
(ap
(32
(33
¢34
a5
38
(3
(38)
¢39>
Ca@)

C4b)

a2y

(43)
Caq)

. €45)

€ 46)

can
€48)
C49)

(59

L.

..

NO=CHANGE
EXT=FIRE

MECH=FAIL

OTHER=CAU

Z=H1

Z=-L0O

A

B
¢

b

DUMMY

NO=FLOW

S1-STR=PL

NO=SIGNAL
GTS

SHUTDOWN

' COMP=BLOC
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.- ARRAY OF GATES
‘-f_#********t****

~GATE : 1
- CLASS:

- EXTRA:
" BACKE$
o NEXTES
" NEGATE: 2
. Bt 1

o> e o G

"GATE. & 2
*:_'QLASSS
" "EXTRAS
. - PBACKE:
. NEXTE:
~:i. NEGATE: 3
Lo BC 2 2

sEWwnmw

. 'GATE 8
. CLASSt
“ EXTRAS
BACKE:

-7 NEXTE:.
.. ' NEGATE: 4
. Bt 3

oununm W

.~ GATE ¢
.. CLASS:

- EXTRA:
--; " NEGATE: 5
-\:"" s H.'- -

L7

.. GATE ¢t S
S CLASSE
.. EXTRAS
.. BACKES
... NEXTE: 18
 NEGATE: "6
BC 3 5

e O AR

R
=)
Ei3
Ne

'NEGATE: ~
EC-t 6

PAGE ' , GATES «PRO
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GATE ¢ 7 e
LAaSS: 2 g
EXTRA: S
BACKE: 13-

NEXTE: 14
©  NEGATE: '8
- 'BC s T

" GATE & 8
- CLASS: 2 2
. EXTRA: S
- BACKE: 15
i NEXTE: 16
.. NEGATE: '9
. HGC.8 B

., GATE 3z 9
o CLASS: B 2
. EXTRA: S

v 17

18

GATE : 18
CLASS: B 2
- EXTRA: §
~ - BACKE: &9
.. NEXTE: 29
.’ NEGATE: 11
o BG s 13 77

© - GATE ¢ 11
... OLASS: 27 @
. S
21
22
12

- NEGATE: 14
+BC 3 33 7
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GATE z 1la

. CLASS: B

~ EXTRA: 5
~ BACKE: 29
" NEXTE: 38
NEGATE: 15

B 14

. GATE ¢t 15
- CLASS: 2
- EXTRAs §

. BACKEs 34

. NEXTE: 35

NEGATE: 16
‘BC s 15 "

<. GATE 1 16

. CLASS: B

" EXTRA:. S
" BACKE: 39
NEXTE: 4@

-~ NEGATEt 17

CLEC.1 16

. GATE s 17

“ CLASST D

A EXTRAS 8
. BACKE: 43

NEXTE: 44
« NEGATE: 18
oBCs 1T T

' GATE ¢ 18

" Cl.ASS: B
"EXTRA: S
“PACKE: 46
- NEXTE: 47

. NEGATE: 19

BC: 18 "

GATE t 19
- CLASS: B .
- EXTRAt S

" BACKEs 48 . -
- NEXTE: 49 7

NEGATE: 28

BCx 190

GATE s 22
- CLASS: @
-+ EXTRAs S

- BACKE: 58
. NEXTE:-S!'

658
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NEGATE: 21

EC 1 28

GATE : 21}
‘CLASS: #° 1B
 EXTRA: S . -
" .BACKE: 52
- NEXTE: 53
7 NEGATE: 22
.. BC & 21

GATE ¢ 22
CLASS: 2 B
~ EXTRA: 5§ = -
" _BACKE: 55
- NEXTE: 56 .
..~ NEGATE$: 23
corUBC 3 22

o CLASS: @9 @
©- EXTRAs 8
- BACKEs 57

. NEXTE: 58
.. NEGATE: 24

- - GATE 23

- GATE t 24

. ..CLASST 2 B
.7 EXTRAs S
- BACKER 62
;. .NEXTE: 63

. NEGATE: 25
S BC s 24

¥

. GATE 1 25
... CLASS: @ .8
. EXTRA: S
.. BACKE: 67
" NEXTEs 68
7 NEGATE: 26 .
"BEC. 3 25

GATE : 26 ‘
CLASS: 8 - .8
KXTRA: S -
BACKE: 78
NEXTE: 71
NEGATEs 27
BC ¢ 26

GATE : 27
CLASS:. 8. ®
. EXTRA3 S

PAGE GATES PRO
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BACKE: 75
NEXTE: 76
- *. NEGATE: 28
- BC 3 27

-~ GATE : 28
. CLASS: @
.~ EXTRA: S
. BACKE: 88
- NEXTE: 8L
. NEGATE: 29
U BC 328

o GATE s 29
S CLASS: 9
- . BEXTRA:t S
.- BACKES 83
. NEXTE: 84
. NEGATE: 33
T BG s 29

.4 GATE ¢ 3@
" CLASSt 8
- EXTRAt S
~i. - BACKES BS
.. NEXTE: 86

-

BC t 39

-GATE s 31

T ~ ﬂ.ﬁss: 3-

- EXTRA3 S

¥ " BACKE:. 87

. NEXTE: 88
NEGATE: 32
Bt 31

CLASS: 9

- EXTRA: §

* BACKE: 89
' NEXTE: 98

.. NEGATE: 33

BG s 32

CLASS: 9

_NEXTE:t 93

oo+ 33

PAGE

. NEGATE: 31

GATE 1 .32

GATE t 33

EXTRA: S
BACKE: 92 -

NEGATE: 34

660
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ARRAY OF GATES
ﬂ************.

GATE ¢ 34
CLASS: @ a
EXTRA: § . : |
. BACKE: 94 , |
- NEXTE: 95 . :
" NEGATE: 35 '
- BC 3t 34

GATE : 35 , |
CLASS: B8 .. 8 g
EXTRA: S - -
BACKE: 95
. NEGATE: 36 . ' . . -
" EC 1 35 : | -

.. " GATE t 36
. CLASS: 2§
EXTRA: S
o BACKE: 96
v NEXTE: 97
. NEGATE: 37
- BG. s 36

GATE ¢ 37
CLASS: B8 B
-~ EXTRAs S
0> .. BACKER: 9T
- NEXTEs 98 o oL . ,
. NEGATE: 38 : | _
Lo BCUs 3T : . ' |

" GATE ¢ 38
" CLASST B @
" EXTRA: S
BACKEs 98"
... NEXTEs 99
. NEGATE: .39

\ - NEGATEs ~ 48 . | o
. BC i 39 - g | o \
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GATE : 48 o - -
LASS: @ @
EXTRA: . S -
. BACKE: 18
" NEXTE: 126
NEGATE: ~ 41
BC ¢ a@ -~
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' ARRAY OF DATA FOR VARIABLES
o : _**********_*****************

o0 DAT ¢}
“oHL ¢t 102
" FRUA 1 B
L aCTVA ¢ B
-+, PFRIO ¢ 1
- PREX 3 §

-~ . DAT 3 2
i oHL g 18D
il s B
~ PRVA 1 B
S AGTVA 2 B

Sl ot @

... PRVA 3 @

e, AGTVA ¢ B
, 32

MESURV. FRO
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" PRVA : @
U ACTVA s 8
T PRIQ 3 22
.. PREX & S

€65
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.. PRID &t 32
PFREX ¢ S

‘HL 3. 8 °

ol B
. 'FRVA 3 3

ACTVA z B

U PRID : 32

~ PREX 1 S

AT 22,

oo Ha e B
BRNOE ¥ P

.PRVA : 2
. ACTVA 3 @

AGTVA & B
_PRIO : 32

 PAGE -
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4 , 667
. PRVA 3 D
. AGCTVA t D
. FRID @ 32
PREX ¢ §

’ m? Tt 28 .
et HL 8 B
SRR P S I

<. PRVA 1t : 2
. ACTVA &t B
" " FRIO 3 32

"PREX 8t S

. paT s 23
S HL ot B
IR PO -
PRUA 1 B
. ACTVA 1 D
- PRIO ¢ 32
FREX s S

DAT ¢ 32

~: H. 8 B
IR T TR R

. - FRUA 3 B

S ACTVA T B

2 L FRIO 3 32
‘ PREX & S
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. ARRAY OF STREAMS

T ook kR kR kR kR

;.- STREAM: 1
“oos1Bs B T
. ElOs B 1
', FROMU: | °

- T0UN: 2~

. NAVAR: 1

 NEXTS: Q1L STREAM

.. STREAM: 2

i ste:
. E10s° B O

i FROMUS 1
U TOUNS 27 '
". " NAVARs NIL VARIABLE

.+ NEXTSi NIL STREAM.

" STREAM: 3

Sig: @ _
“. E1Os B 1 +
FROMU: 2

7 TouN: 3
* NAVAR: 3

©: NEXTSi NIL STREAM

.. STREAM: 4
' stas o
-Z'glor B B

FROMU: 2

~TOUNs . 3 -
"NAVAR: NIL VARIABLE
"NEXTSt NIL STREAM

isihéém: 5

NEXTS: NIL STREAM

" NAVARs NI1L VARIABLE
'NEXTS: NIL STREAM.

PAGE . o STREAM « PRO




STREAM: 7
: 5153 2 )
EI0: 8 1
"FROMU: 4 ~
"TOUN: S

. NAVAR: 7 :
. NEXTS: NIL STREAM

' STREAM: 8

"S1@: 1
. Elog B 2
- .FROMU: 4
“ToUN: 5

© NAVAR: NIL VARIABLE
" NEXTS: NIL STREAM

5. STREAMS 9
-0 518t &
.. . FROMUs NIL UNLT
7. T0UN:. NIL UNIT
. NAVAR: NIL VARLABLE
- NEXTS: 18

-v . STREAM: 18
' sigs z °
- E10s &
7 FROMUs NIL UNIT
‘- TOUN: NIL UNLIT
_ NAVAR: NIL VARIABLE
' NEXTSi 11 '

-~ STREAM: 11 .
. ":;"‘SISS,;
- El03 Z
- FROMU: NIL UNIT
. TOUNs "NIL. UNIT _
.+ NAVAR: NIL VARLABLE
< NEXTS: 12 s

: STREAM: 12
- 4 B T

- E10t: &

“FROMU: NIL UNIT
TOUN: NIL UNIT.

. NEXTSi . 13

. STREAM$ 13 |~

-Sk@s .7

. E10t & .
FROMU: NIL UNIT

. TOUN$ ‘NIL UNIT

. NAVAR: NIL VARIABLE
 NEXTS: 14

PAGE

. NAVAR: NIL VARIABLE
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<.  STREAM: 14
';_MEIOS Z
 FROMU: NIL UNIT
 TOUN: NIL UNIT
"-.-Naunn: NIL VARIABLE
.- NEXTS: 15

.. STREAM: 15
co.s18s 2 7
. - ElIOs %
- _:.x-'aomu: NIL UNIT
TOUN: NIL UNIT
" NAVAR: NIL VQRIABLE
T NEX'I‘S: 16

g smsam 16

""" Stgs 4 °
“EO0¢ Z

. FROMU: NIL UNLIT.
. TOUN: NIL UNIT
,mvam NIL VARIAELE
‘. ' NEXTSs 17 '

‘i SLBE BT
.-~ E10s &
. FROMU: NIL UNIT -
© 7 TOUN: NIL UNIT
“  NAVARs NIL VARIAELE
=3_NEXTS:_18 "

STREAM: 18

- S18: Z' -

iElO:

FROMU' NIL UNIT
SPOUN: NIL UNIT
'NAVAR: NIL VARIAELE
NE('I‘S: 19

srnnam 19

“FROMUs NIL UNIT
. TOUNt NIL UNIT. o -
"NAVAR: NIL VARIABLE L

FROMU: NIL UNIT
TOUNs NIL UNIT

. PAGE - ~ STREAMePRO
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.. NAVAR: NIL VARIABLE

. NEXTS: 21

- STREAM: 21

- -Stes & °

v EIQs &
.- FROMU: NIL UNIT

-7 TOUNs NIL UNIT

'~ . NAVAR: NIL VARLABLE
. NEXTS: 22

<, STREAMs 22

S sigy &
U EX0s 2

. FROMU: NIL UNIT

“. TOUNt NIL UNIT
"'. NAVAR: NIL VARIABLE
© NEXTS: 23

“ff“;STREAM: 23
;,; 151as z

RS i 443 S A ‘

- ... . 'FROMU: NIL UNI?
=77 TOUN: NIL UNIT

- -7 NAVAR: NIL VARIABLE
" "NEXTS: 24

. STREAM: 24
- S1dt 2
.. Elp: Z
- FROMU: NIL UNIT
. TOUNs NIL UNIT
'*. NAVAR: NIL VARIABLE
.7y NEXTSt 25

STREAM: 25

- Sres &

. ElOs X

- FROMUs NIL. UNIT

=, . TOUN: NIL UNIT
-~ NAVAR: NIL vnnxnaua'
NEX'!'S: 26

STR:EAM; 26

Sia: &

ElQs 2 -

FROMUs - NIL uu'r

TDUN: ‘NIL. UNIT _ A
NAVAB: NIL VARIRBLE_I :
NEXTS: 27 -

S PAGE B STREAM < PRO
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. ’ S 72
.. .. FROMU: NIL UNIT: S
o7 . ToUNs NIL UNIT :

' NAVAR: NIL VARIABLE :

. NEXTS: 25

7.1 STREAM: 28
S19: 2
. ElO: Z '
... FROMU: NIL UNIT
;" TOUN: NIL UNIT
o NAVAR: NIL VARLAELE
o NEXTS: 29

- STREAM: 29
17, SIBT &
vt E108 &
“..- FROMU: NIL UNIT
5 TOUNS NIL UNIT -
. NAVAR: NIL. vARIaBLE“
*usxrs: 39 '

~-sr_nmm 38
518t 2
“EIQ¢ Z .
‘2. FROMUs NIL URIT

- TOUN: NIL UNIT
.. NAVAR: NIL VARIABLE
DL NEXTSs 31

... STREAM: 31
c v S1ds . Z "

- E1Qt Z
- FROMU: NIL UNIT
TOUN:. NIL UNIT
NAVAR: NIL UARIABLE.

srazaus 32

Sié: 2

E10t 2

FROMU: NIL UNIT
TOUNs NIL  UNIT.
NAVAR: NIL vanms:.s
NEKTS: 33 ' E

S‘I‘REAM: 33'
S8 2.
FROMUS NIL mu-r
TQUN: RIL UNIT

NAVAR: NIL VARIABLE _
NEKTS: 34 ' :

.-S_'l"_BEAM: 34
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S1@: Z :
E10: Z
- FROMU: NIL UNIT
-. " TOUN: NIL UNIT
"7 NAVAR: NIL VARIABLE

" NEXTS: 35
.. STREAM: 35 | _
" SIgt Z - _ N
"E10: Z

" FROMU: NIL UNIT
© - TOUN: NIL UNIT
NAVAR: NIL VARIABLE

.. NEXTS: 36
”sinaam: 36
[ SI8t Z

. E10z &

" FROMUs NIL UNIT
_TOUN: NIL UNLT
NAVAR: NIL UARIABLE
NEXTS: 37

EIO: 2
FROMU: NIL UNIT
_ “TOUNt NIL UNIT : : : ;- _ S
_'NBVAR: NIL VARIAELE
ﬂiTNEXTS: 38
\

srazans a8

39
Sfﬁ?nm: a9
. S1os 2%
EIO: Z. .

F30M08 NIL UNIT
TDUN: NIL. UNIT
NﬁUAR: NIL VARIABLE

FROMUs NIL ONIT o S |
TOUN: NIL UNIT : : - :
" NAVARs NIL VARIABLE .

'NEXTSs 4l
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”7srnaau: a1

UFROMU:s NIL UNIT
TOUN: NIL UNIT

NEXTS: a2
"‘;_smmm 42
SI3: %
_EIO: Z

FROMU: NIL UNIT
-+ T0UNt NIL UNIT
- . NAVAR: NIL VARIABLE
- NEXTSs 43

" STREAM: 43

. Sig: Z

EIO: z
‘;;Fnouu: NIL UNIT

: NEXTSE a4 L

STREAMS {4
- sisioz
w.E10% Z |
,;rnouu: NIL UNIT
 TOUN: NIL UNIT
., NAVAR: NIL VARIABLE
uzxrs: a5

,strnzans;gs ,
c SE@: &
Kot & .
- FROMU: NIL UNIT
T TOUN: NIL UNLIT
. NAVAR: NIL VARIABLE
. NEXTSt 46

.}STREAM: 46
sxa: Z

EIO: z»- o
FROMU: NIL™ UNI'I'
TDUNt ‘NIL UNIT

NEKTS: A

;S'I'REAHt 41

S1es.3 .

‘E10:° 1

_FROMUz NIL UNIT
TOUN: NIL UHI‘I'
NAVAR: NII.. VARIQBLE

“ PAGE

°NAVAR: N1L VARIABLE

“NAVAR? NIL VARIABLE . -

NAW\R! NIL VARIABLE,
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. NEX'I'S:_ 44 .

" STREAM: 48
' S1d: 2
. E10s Z

.. FROMUs NIL UNIT
- TOUN: NIL UNIT

.~ NAVAR: NIL VARIABLE
“. < NEXTS: 43 '

. STREAM: 49

Slzs 2

" E10f 2

- FROMU: NIL UNIT

-TOUN:. NIL UNIT

. §AVARs NIL VARIABLE

| NEXTS: 5B

E10:. 2 )

. FROMU$ NIL UNIT

. TOUNs NIL UNIT

.7 NAVAR: NIL VARIAELE
+ NEXTS3. NIL NEXT STREAM

STREAM. PRO
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" ARRAY TO LOCATE TOP EVENTS
AR A A AR AR AR KRR o KA

2 LoTE 1 -
© U TYPEs “CUMMY=H ' ‘ ~
- FIRSEL: 1}

. LOT: 2 .
" TYPE: DUMMY~T

. TEX: 8 T
o FLRSELs 21

)

L7 LDT: 3
.. "TYPE: PIPE
- FIRSELs 25

“LOT: . 4.

. ." TAPE: VALVE
L TEXs 5

‘FIRSEL: 57

e LOTE 5.

- _-TYPEs S

v TEXs S "

- . FIRSEL: NIL EVENT

L LOTs 6

- TfPEs 8

.TEXs S o
FIRSEL: NIL EVENT

EVENT
EVENT
EVENT

TOPEV «FRO



. LOT: 13
TYPE: S

" TEX$ S

"+ FIRSEL3

T 11
.t - TYPEs "8
. TEX: S

FIRSEL:

- LOTs 12
TYPE: S
T TEXs S

- FIRSEL:

a1LOT: 13

NIL

NIL

NIL

C TYPEL"S

L TEXE .S

- 'FIRSEL®

- FIRSELS

NIL

“NIL

NIL

EVENT

EVENT

EVENT

EVENT

EVENT

EVENT
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- - ARRAY OF TYPE OF UNITS
M***************#****#

' UTYPE OF UNIT C1) & CENT-PUWP
©T¥PE OF UNIT (2) 1 CLOSED=TK
'nrpg OF UNIT (3 3 CNTRLV=5C
'n'PE OF UNIT (4) : CNTRL=VAL
'n'PE OF UNIT (5) 1 CNTROLLER
'lYPE OF UNIT €6) : DUMMY=H
T{PE OF UNIT ¢7) ¢ DUumY=T
'rfp[-; OF UNIT Vclen : HEAT:EX

" “T¢PE OF UNIT (9) : PIPE

“': TfPE OF UNLT (18) : SENSOR=Q -

-

" _TYPE OF UNIT (11> t SENSOR=P

" TYPE OF UNIT (12

L

t SENSOR=T

) b

"% “TYPE OF UNIT VALVE

~
T -
w
~
*»

- T¢PE OF UNIT

~
L
o
~
L, ]

" TYPE OF UNIT

~

¥
[3,]
~
-
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. "ARRAY OF UNITS
L ****_**********

- INIT:

S UNUMe

U TY:  DUMMY =H

. . WEs 5

L. INST: NILINS
. QUTST: 1
-_NEXU:' NiL UNIT

UNIT: 2
- INUM: 2
_._'m PIPE
" TYEt S
- INST: 2
L QUTST: 3
* - NEXUs NIL UNIT

L INIT: 3
o INUMs 3
211¥£JVALVE
n's-' s
T INST: 4
- QUTST: 5
NEKU: NIL UNIT

lNITz 4

T INUME -4
f.TYz:PIPE .
TYE: S
INST: 6
OUTST: 7T
NEXU: NIL UNIT

CINIT: S

- UNUM: 5

 TYs - DUMMY =T
ITYEs s T
INST: 8. :
OUTST: NILOUT
NEKU: NIL UNIT

UNIT(;G*'
lNUHs\a'
TY: S
TYEt s

NEXU: 7

INST:. NIL STREAM
‘QUTST: NIL. STREAM
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- INIT: 7
. UNUM: "B
TAATY‘ s
U TYES S
i INST: NIL STREAM
.-, OUTST: NIL STREAM
o NEXU: 8 |

- INIT: 8

ST INUME 2

SR 3 £ T

.- TYE: S

. INST: NIL STREAM
. _OUTST: NIL STREAM
. NEXU: 9

U UNIT: 9
-.“.:.;.I.NUlfiz 2
- T¥E: S

" OUTST: NIL STREAM
NEXU: 13

. UNITs 12

. Num: B

... T¥Ez S

+.. INSTs NIL STREAM
. "OUTST: NIL STREAM
- NEXUs. 1)

OUTST: NIL STREAM
NEXU: 12

OUTST: . NIL STREAM
’NEXU§!4 o

'ﬁ:pheé

L. INST: NIL STREAM

"OUTST: . NIL STREAM
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CTOmITs 14

CLINUM: 2

SR » € -
- .TYE: S .
s INSTs NIL STREAM
“. OUTST: NIL STREAM
-7 NEXUt 15 -

" INIT: 15

S UNUME 3

R » ¢ 18]

- T{Es S

.- INST: NIL STREAM
- QUTST: NIL STREAM
. NEXUs NIL NEXT UNIT
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L AR AAR KRR ARk

| NEXVAR: "2

NOVaA: )
BACKS: "1 -
"NEXVAR: "NIL VARIABLE
VALUES : NILDAT

" ARRAY OF VARIABLES B | .
l
|
\
|
\
|

' VARIAB4FRG



- NAMEF: @
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NAMET: Q

"QﬁJnEsu : N
Ex t3

. NOVAs: 3

"BACKSs S

NEKVQR: NIL VARIABLE
_ml..UE.S 1 NILDAT

UAR: T .
" NAMEF 2 P
__NAHE.‘lfs P

'ijnssu-: N

B 13

NOVA: 4

[ BACKSS 7
NEJCVQB: 8
UALUES 3 NILDA‘!‘

R w';_m‘is
;aNAMEFl Q-

~NAMET: . Q
-~ MESU s Y
‘B :3

“-f;NOVA: 4

VARIAB« PRO




2 . NOVA: . B

- mcxs: NIL S'rm-:nm
mvam 12

; _VALUES : "NILDAT

=% VARE - 12

. NAMEF$ S

‘. NAMET: S

. MESU § §

LBkt

- . NOVA: B ..

BACKS: NIL STREAM

. NEXVAR: 13
!IALUES t NILDAT

UAR: 13

NAMEF: 5

_NAMI:‘.T: S
;‘.;iL.MES.U-.I s
PREES > S ¥ 4

NOVA: ]

 BACKS: NIL STREAM
T NEXVAR: 14 ;
t_m.us.s 1 "NILDAT

 VaR:s 14
,:-;NAMEFE, S
'NAHE'I': 5
LMESU s S
- EX. tZ
NOVAS . 2
B - BACKS: NIL STREAM
NEJWAR: 15
UALUES ] NILDAT
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VI FRPNPAIU RN AN

_ NAMEF: S

LINAMET‘ 5

-MESU ¢ S .

L EX 14
=N UVA: a
" BACKS: NIL STREAM

IIE*ENEXVARZ 18

" VALUES s NILDAT

“.o..VaR: 18

7 NAMEFi S
" NAMET: S
MESU : S

B> T

C nova: @

. BACKS: NIL STREAM

- NEXVAR: 19
‘ -J_'V;'VALUE‘.S ¢ "NILDAT

""'-":ﬁ"i;'_"vanz 19"

<7 NOVAS B |
"+ BACKS: NIL STREA

..,_vm.uzs K NILDAT

VAR: " 28

U NAMEF:

“BACKS: NIL S‘I'REAM
. NEXVAR: 21 ,
' muj:s;s’ . RILCAT
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... -BACKS: NIL STREAM
- NEXVAR: 23
- WLUES : NILDAT

. . VAR 23
. NAMET: S
“o: MESU ¢ S
- NOVa: B2
" 'BACKS: NIL STREAM
S ‘NEXVaR: 24
. VA!...UES : NILDAT

VAH: 24
. NAMEF: S
.. NAMET: S .
O MESU ;S
i EX $&
. NOvVas B
. BACKSt NIL s-rnsam
'NEXVAR: 25 .
“mz,,q;-:s‘: 'NILDAT.

van: 25

+. . NAMEFs S
U7 NAMETE S
V. MESU &t S

o EKeZ]

- NOVA:. @

BACKS: NIL STREAM

~ .0 NEXVAR: 26

./ VALUES s NILDAT

Fi .S
o NAMET:. S

NOVA:s B .
. BACKS?T “NIL. 'STREM
" NEXVARs . 27.

fmcxs: rm. s'rnsm
‘NEXV&R: p=1: B
VALUES 1. u;;.rm'r

" WLUES s mt.na'r L
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 NAMEF: S -
- NAMET? S
. MESU : S
EX %
S ..l NOVAs 3
- BACKS: NIL STREAM
- .. "NEXVAR: 23
- VALUES 3 NILDAT

. VaRe 23
.* NAMEFs S
- NAMET: 5
.MESU 3 S
S >, O 7- 3
NOVA: £
- 'BACKS: NIL STREAM
. NEXVAR: 32
VAl.l._lES ¢ NILDAT

BAGKS. NIL S'!‘REAM
NEXVBRz 31
UALUES : ﬂ;LDAT

UAR:[ 31
" NAMEF:"S
‘NAMET:-S§
-_ _"_7-"MESU___:"_5 '
e EXogZ7
Novm 2 :
'Z BACKS: NIL STREM
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©.: - NEXVARs: - 34
.. . VALUES" : NILDAT

VAR:CM . ) : _ . |
NAMEF: S = o : |
"NAMET: S o ' o

:MESU ¢ S_

LEK.3d ‘ _ .
. NOVA: B . ~ |
"BACKS: N1L_ STREAM i ' |
~ NEXVAR: - 35 _
UALUES : NILDAT

mn: 35

NAMEF: ‘

NﬁHE.T: S
- ,_m:su_ - :
EXU 32 : ‘

NOVA: . - |
- BACKS: uu. STREAM |
urxvan. 36 |
VAL!)JE_S__: NILDAT

" VARs. 36 o .
"NAMEF: S . g
'uamz‘r: s T T AT - |
MESU i s, LT e IR |
X724 : ' o A ;
.Nova: oﬁ SRR P : -
- BACKS: "'NIL S'rm-:m ' '
; NEXVAR: 37
vat.uzs T NILDAT
\
|
\
|
|
|
|

BACKS! NIL STBEAM
N'EXVAR: 38
_m UES l NILDAT
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: ‘ MMETS S B

il MESU“'SJS‘

T

.NOVA: 2

'BACKS: NIL STREAM
NEK.VAR_S 43
VALUES : NILDAT

. VAR: 42
NAMEF: S
'~ NAMET: S
MESU :- S
LEX 2
NOUA: 2
BACKS: NIL STREAM
NEXVAR: a1 :
, _vn_l.m-:s t NILDAT
©0 7 UaRs, 4!
- NAMEF: ~
: NAMET: S

" NOVAS @

 NEXVAR: 42 .
| VALUES : NILDAT

R VAR& 42
. . NAMEF: S
 NAMET:z S
., -MESU ¢ §
S % T R
'NOVA: .
-BACKS: NIL STREAM
NEXVAR: 43
UALUES 3 NILDA‘I‘

:f'eacxs: NIL s':m-:m
NEXVAR:. 44 -
WLUES 1

. NAMET:: S
‘MESU S
B lz
NOVA: ﬂ L
BACKS: ml.. STREAM
NEXVAR: 45"

BACKS:. NIL STREAM
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*;:ungﬁgs_:_nznnar

Unas 45
" NAMEF: S o , _ .
:-T-uanes: S S
P iMESU. 3-S5
b8 SX ¥ 5
- NOVAY . o ‘
‘BACKS® NIL STREAM ~
_.NEX\,MB: 46
.o VALUES : NILDAT

~..-VARt. 46
. NAMEF: 5
. NAMET: S
MESU 1 S

?‘l 8

" 'BACKS: NIL STREAM
‘NEXVAR: * 47
VhLUES t NILDAT

VAR: 47
. NAMEF: S.
HAME‘!': S
MESU t S5
CEX:3% .
Novm G
.. BACKSt NIL STREAM
. NEXVAR: 48 '
‘;gihnqzs s. NILDAT
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'BACKS: NIL STREAM
NEXVAR: NIL NEXT VAR
WALUES : NILDAT
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