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Appendix II 

RTL/2 and RSX-llM Description 

II.l Introduction 

·The aim of this appendix is to lump together the information, 

scattered ~n several references, that was considered to be needed in 

order to have a better understanding of the programs and tasks used 

in this work. 

It is not the function of this appendix to be a training manual 

for RTL/2 nor for the operating system RSX-llM. 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 II. 2 and I I. 3 of this appendix describe the main 

features of the language and of the operating 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-llM 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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II.2 RTL/2 

RTL/2 is a high-level programming language developed at the Cor

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

viding a basic software suitable for real time applications. RTL/2, 

although a new language and not a subset or variant of any existing 

language, clearly incorporates many features of other languages such 

as Algol 60, Algol 68, Algol W, BCPL, Coral 66, FORTRAN PL/1 and 

POP-2. 

II.2.1 Global structure 

Any RTL/2 program requires a certain minimum 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 

more complicated mechanisms such as procedur,:;> 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 controi 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 it~s 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 written in RTL/2. These are called SVC procedure 

and data brick. The RTL/2 text describing several bricks may be 

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

II. 2 .1.1 Hul ti tasking · 

A task, broadly speaking, is an identifiable execution of a 

logically coherent sequence of code and is to be distinguished from 

procedures which are merely passive. In other words, procedures 

indicate what is to be done whereas a task is the active doing •. In a 

multitasking situation it is often convenient to have code which can 

be used by two or more tas.ks in parallel. This requires for each 

task to have a private work-space independent of other tasks. In 

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 private to a task 

or act as a communication area between tasks. The latter case was used 

during this work, a general data brick (Data Base) was created to be 

shared by the different tasks described in Appendix Ill. 

11.2.1.2 Re-entrant code 

Re-entrant code is of considerable value in multitasking systems 

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 copies of routines and clarifies the underlying structure 

of a system. I/O routines is a good example of this and are found in 

the resident library FTREES.RTL described in Appendix Ill. 

11.2.1.3 Supervisors 

In a multitasking syst~ it is usually possible to 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. 

II.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-

sidered as a sequence of these. items. The various basic items 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 
IS07. 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. 

c) 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. 



345 

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, +1), that is 
including -1 but not +1. This mode was 
used to specify the probability values 
given to the basic events. 

3) 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 'T', 'E', •s•, 'T'. 

4) 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 Ill to 
give a brief explanation of each program's function. 

5) 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 sequence of characters and is termina
ted by a semicolon. Titles were used in this work to 
label each module of compilation. 

6) 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 
common 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. 

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

II.2.3 Data structures 

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

structures; arrays and records. 

II.2:3.1 Reference modes 

Reference variables can take as value the addresses of variables 

of primitive modes (INT, REAL, BYTE, FRAC, 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 variable 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 look 

like: 
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RI 

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

references • 

. II.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 := A; 

this declares a reference variable RA 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 expression 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(lO) REAL A := (0.1,0.0(8) ,0.1); 

In the example A(l) and A(lO) 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 := (Pl,P2,P3); 

ARRAY (4) IHT Pl,P2,P3; 

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

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

integers. The structure created would look as follows: 
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P1 
p 

~ 
,_ 

P2 

~ 
r 

P3 

• r 

Alternatively the declaration ARRAY(3,4)1NT P will create the same 

structure except that the subarrays are now anonymous. Access to 

elements of P can be expressed as P(1) (J) or P(1,J) which are equiva-

lent. 

11.2.3.3 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 programmer 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 

is given by Foster. (S) 

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 llEXT 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(lOO)CELL CELLS; 

The declarations declare a single record BASE, a reference variable 

constrained to pcint to records of this class and an array of records. 

This will look like: 

BASE rn 
NEXTCELL ~ 

CELLS rn rn rn 
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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: 

I 

CELL BASE: = (0, CELLS(l)); 

REF CELL NEXT CELL: = CELLS ( 2) ; 

ARRAY(lOO)CELL CELLS: = ((3, CELLS(2), (7,BASE), (O,BASE) (98); 

The interlinked structure will look as follows: 

NEXTCELL L'---r--~' 
I 

,-----'~~ BASE 0 

I 

I 
CELLS (1) 3 0 0 .... 

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: 
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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 

there 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 pointers of 

the example could be: 

NEXTCELL := CELLS(3) 

CELLS (2) .NEXT := NEXTCELL 

The interlinked structure will look as follows: 

BA 
rl 
SE~ 

r= I ' (1) 3 (2) I 7 I I (3) I 0 
CELLS 

c 
NEXTCELL ~ 

(4) 0 
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Sometimes in order to terminate the list the last element should point 

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

defined as follows: 

CELL NILCELL := (0, 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, UEXTCELL in the same way as for CELLS ( 2) , but the last 

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

NEXTCELL : = UILCELL 

CELLS (lOO) .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 0 I 
I 

I i 

I I ~ 
CELLS(1)1 I I CELLS (2) I I I ~ 3 7 CELLS (3) 

I 
I ~ 

. . . . . "' .. 
I t 

.. . .. "' .. . .. . . . . .. .. . .. . . . . . 

CELLS (99) I 0 I I CELLS (1oo) 0 

! - I 

NEXTCELL ,_
1 
___ .JI~------;)o~ NILCELL rn 
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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 ID<DDATA. 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 (lOO) CELL CELLS; 

ID<DDATA; 

2) Procedure Bricks. The declaration of a procedure brick 
commences with the keyword PROC followed by the name 
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 REAL A) REAL; 

REAL T 

FORI 

T 

:= 

REP; 

RETURN (T); 

ENDPROC; 

0.0; 

1 TO 10 DO 

T + A (I) 

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 semicolon 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. 

II.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 brick 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. In 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 PRDC 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 different, 

the names of the internal variables have to be given so that they can 

be 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 

5) Record mode definitions. 

A suitable order for a module could be: 

1) OPTION statement 

2) TITLE 

3) LET Definitions 

4) MODE Definitions 

5) EXT procedure descriptions 

6) EXT Data brick descriptions 

7) Data brick declarations 

8) Procedure declarations. 
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11.2.6 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 the 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 OUT 

(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 value 

of IN or OUT. A channel is not restricted to being a physical device, 

it might simply be an internal array. The switching of streams is 

carried out by assigning different literal procedures to 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 Ill proc CO!UP.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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II.3 RSX 

The RSX-llM Realtime Operating System can be used on any OEC POP-11 

computer, except POP-11/03. The minimum configuration is a 16K 

POP 11/10 with a teletype. The computer used in this work was a 

POP 11/20 (28K). RSX-llM is designed for application requiring response 

to physical events as they occur. Real time operation is based on the 

continuous interaction of tasks stored within RSX-llM 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 manufacturing 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-llM is an event-driven system, that is, the occurrence of a 

significant event causes the scheduling, interruption, execution, or 

resumption of programs or tasks that have been written to respond to 

that event. The events are presented to the RSX-llM Executive as 

interrupts which can be either internal or external to the system. In 

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. In 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-llM Executive. In both cases, the interrupts 

are channelled to the proper service routine by the hardware. The 
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combination of the PDP-llM hardware interrupt system and the RSX-llM 

software service routine provides the efficient interrupt processing 

required for effective real time operation. 

II.3.1 RSX-llM 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 system. 

All tasks in RSX-llM are stored on disk in memory image format and 

are retrieved by name. A task image is produced by a linking 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 a compiler or assembler which are 

binary 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. 

II.3.1.1 Overlay structures 

The memory resource 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 Ill. 

11.3.1.2 Task creation process 

The task creation process can be summarised in three steps. The 

user must: 

l) 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: 

l) 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 
loaded to the Executive. 

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

III.3.2 Service at peak load 

RSX-llM provides facilities for minimising absolute 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 requirements of programs coupled with 

the disparity between the time required for input/output transfers and 

the 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 memory 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 possible to divide the 

space of a large partition among several smaller tasks. This is a very 

real requirement in a system which permits language translation 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 
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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. 11.3.1 illustrates the sequence in which 

various operations are performed as the three programs execute one 

after the other. Notice 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 

functions are carried out under RSX-llM. Note that the three resources 

involved (CPU, disk drive, printer) are, at times, used simultaneously. 

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-llM 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 analog/digital inputs), or at 

specified times during the day. Commands 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. 

In a uniprocessor environment some response time dependencies can only 

be achieved by inducing parallelism. For example, in an airline reser

vation system a single console request may require 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 synchronise 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-llM 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-llM 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 oompilers,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-llM maintains a copy on disk of all the tasks that have been 

installed in the system. These tasks are registered by name in disk 

directories, and by name and disk address in core-resident system tables. 

By registering installed tasks in primary 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 "rolled-out" by the 

system are stored on disk. RSX-llM provides a checkpointing option 

(roll-in/roll-out) whereby low-priority tasks can be interrupted by 

high-priority tasks, ccpied onto the disk to make memory available to 

the high-priority tasks requesting execution and later resumed from 

the point of interruption. 

II.3.3 The Executive 

The RSX-llM 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 of the Executive and its services can 

be found in the Executive Reference Manua1! 6 l 

II.3.4 Utilities 

RSX-llM 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-llM 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-oriented 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 o£ programs £or this work. A detailed description of the 

utilities and their options can be found in the Utilities Procedures 

(14) 
Manual for RSX-llM. 
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II.4 Program Development 

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

RTL/2 written task for RSX-llM. 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. II.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 OPTION statement and a TITLE. The text should 

( 15) follow the rules of syntax of the language RTL/2. 

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-llM. 

(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 cormnand 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-

. (3) 
pilation and support facility are given in the RTL/2-RSX-ll.P.manual. 

(3) Assembly 

The compiler output 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-llM command. 

(2) XAMPLE.OBJ binary output file. 

(3) XAMPLE.MAC input file. 
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After assembly the compiler output 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. (l 3) To simplify matters it is assumed in this 

example that the linked output is destined by an RSX-llM 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=BAl, XAMPLE ( 1) 

IOR,AR2,CTL,BA2,SLB/LB,ELB/LB (2) 

I (3) 

STACK=200 (4) 

UNITS=3 ( 5) 

ACTFIL=2 (6) 

ASG=TI:l:2:3 (7) 

PAR=GEN: 40000: 40000 ( 8) 

PRI=82 ( 9) 

TASK= ••• XAM (10) 

UIC=22, 5 (11) 

I/ (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, AR2.0BJ, 

CTL.OBJ, SLB.OLB and ELB.OLB. The last two files are 

object 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-llM manual. ( 3) 

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 logical 

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 

also 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 

manner 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 code 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 communications purposes. 

Suites of user tasks on the PDP-11 of the Chemical Eng~neering 

Department used in this work will normally link up to 3 data or code 

shared regions: 

1). The BA2, 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: 



CAL,TI:/SH=BAl,CAL 

T/LB,ELB/LB 

I 

UNITS=3 

ACTFIL=2 

ASG=TI:l:2:3 

PAR=GEN: 40000: 40000 

PRI=BO 

TASK= ••• CAL 

COMMON=DATBAS:RW 

LIBR=FTREES:RO 
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This task has "read-only" access to the library of code in FTREES. The 

task has "read-write" access to the cOimllon 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 the building of the different task are shown in 

Appendix III. 

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

PDP-li/20 Computer are contained in Ref. 1 of this appendix. 
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Appendix III 

Programs and Tasks 

III.l Introduction 

This appendix presents all the programs and tasks used to implement 

the fault tree synthesis methodology. Section III.2 describes the 

different M:lDES 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. 

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

2) use of bit manipulation to pack most of the informa
tion into BYTE or INT data. 

3) Use of integers related to look-up tables instead of 
large repetitive strings. 

4) Versatile records were preferred to specific ones. 

The names given to each new MODE were related directly to its 

function. The look-up tables used for the faults and unit names are 

shown in Table Ill .1 and III. 2. An example of the inter linked struc-

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

III.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 

VA RBC NA1 NA2 NA3 NEXTBr. 

t t 
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This mode has the information related to the Boundary Conditions and 

Not-allowed faults of·each event. Each. field is described in Table 

· III.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, NAS, etc. 

!DEN 

III.2.2.2 KlDE DATAV 

HL PR!O .... I 

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

Its fields are described in Table III.4. 

III.2.2.3 MODE EVENT 

VAR !NOU A A 

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. Its 

fields are described in Table III.S. 

B 
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III.2.2.4 MODE FAS 

L 

D 
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. 

III. 2.2.5 MODE GATE 

CLASS BC 

This mode is 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 

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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III.2.2.7 MODE STREAM 

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 .8. 

III.2.2.8 MODE UNITDE 

UNUM TV TYE 

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 

~N!f•A~M!.,!E~F..,N~A~M!!!.~E..t..,T.!!M!..!EE..o>U! SU-r-"E~X~_,NOVA BACKS • NEXV 

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

Table III.lO shows a description of its fields. 
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III.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 imposed 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 because RTL/2 does not have an equivalent to the NIL feature of 

ALGOL-68. A brief description of the most important pointers defined 

in the Data Base is presented in Table III.ll. Some of these variables 

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

Fig. III.2.3.3 shows an example of the list structure for the 

topology of the Two Pipe and Valve system mentioned in Chapter 4, 

(Fig. 4.3). Note how the different elements of the arrays are inter

linked to form the structure required by the algor! thm to carry out the 

fault tree construction. 

III.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 
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in Table III.l2. 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 - Units 

6 - Streams 

7 Variables 

8 Data for measured variables 

9 Faults 

10 - Types of units 

11 Print all the arrays 

The second 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 
mini trees 

3 Print the part of the array related to the 
trees. 

These three options only 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:*l*3 

In this example the user would like to print the part of the array of 

events that is related to the tree that has been developed. Examples 

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

All the tasks except BTR can read/write data from/to the disk 

(DK!Il:) or the teletype. BTR can only read/write data from/to the 

teletype because (in order to save space) different I/O 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 together with their overlay description, where 

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

Examples of the use of each task are as follows: 

BMT D~:A.nlT;l = DK!Il:PIPE.DAT 

BTR TI: = TI:*l 

CAL TI: = TI :*llf 

DEB DKIJI:VALVE.PRO;l· = TI:*3*3 

DES DKIJI:B.TNT;l = DKilf:HEXVAL.DAT 

LIT TI: ~ TI: 

PMT TI: = TI: 

PRI DK!Il:HEXVAL.PRO;l = TI: 

PTR TI: = TI: 

REU TI: = TI: 

RFA TI: = DK!Il:FAULTS .DAT 

TRU TI : = DK!Il :TYPE • DAT 

RVA TI: = TI: 
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.III. 4 Programs 

All the programs used by the different tasks mentioned 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. 



I ALTERNATIVE !~PUT PROCEDURE ~ 

LET BUFLEN "' 721 
LET 1 OS ERR • Sfl4fll 
LET !PUT • OCT lflflfll 
LET QJOERR • Sfl38J . 
LET WAl ERR • 5fl39J 

MODE BUFBLK CINT BDUMWRD. 
REF BYTE BBUFADD• 
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INT BBUFSIZ.BVFCHAR.BSPI.BSP2.BSP3); 

MODE IOSTAT CEN'TE IOSTLOW•IOSTHIGH• 
INT IOSTVALH 

SVC DATA RRERIU 
LABEL ERLJ 
INT ERNJ 
PROC C lNT> ERPJ 

&;DDATAI 

0\TA QI ODA'IJ 
ARRAYCBUFLEN>BYTE BUF a= CSFCBUFLEN)); 
INT I~EXT I" 01 

. IOSTAT IS ="' C 'fl'• '0'•101 
BUFBI.K BB a= Cl2•bUFCI>.BUFLEN•fl•il•ll•iC>I 
INT ITOTAL I= ~; . 

ENDDATA; 

EXT PROC () RRNUL; 
EXT PROC C INT> RSXWTS. TESIJSW; 
EXT PROC CIN':'.INT.INT.INT.REF IOSTAT.PROCO.F.EF BUFBLK> RSXQIO; 

ENT PROC Al.MIF ()BYTE; 
I~EXT a= INEXT + 11 
FOREVER DO i BUT ONLY IF USER INPUTS <CR> I 

IF I NEXT < I TOTAL 
THE~ RETURNC BUFC I NEXT>>; 
ELSEJ F I NEXT = 1 TOTAL 
THEN RETURNCLF>1 
ELSE RSXQlOClPUT•2•2•fl•IS.RRNUL•BB); 

TESDSWC QIOE.RR>: 

EN[); 

RSXWTSC 2)1 
TESDSWC WAI ERR>; 

IF ISoiOS'ILOW , I 
THEN ERPCIQSERP.>l 
END: 
ITOTAL := ISolOSTVAL + 11 
INEXT a= 11 -

REP; 
RETURNCSP>: ~ JUST TO SATISFY COMPILER % 

ENDPROCl 

PAGE ALMI P oRTL -------



X ALTERNATIVE OUTPUT PROCEDURE I 

LET BUFI.EN ., 72J 
LET IOSERR • 51117J 
LET OPU'I' • OCT 4811l 
LET VFC • OCT IIJ 

. LET QIOERR·• 51!116J 
LET WAIERR • 51126J 

MODE BUFBLK <INT BDUHWRD, 
REF BYTE BBUFADD, 
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INT BBUFSU, BVFCKAR. BSP1• BSP2, BSP3); 

MODE IOSTAT <BYTE IOSTLOW,IOSTKIGK, 
INT IOSTVAI.)J 

SVC DATA RRERR; 
· LABEL ERI.J 

INT ERNl 
PROC C INT> ERP; 

I!NDDATAJ 

D\TA QIODATJ 
ARRAY C BUFLEN>BYTE BUF 1 • C SPCBUFLEN)); 
INT ONEXT 1 • ll 
IOSTAT IS I" C'll'•'II',Z>J 
BUFBLK BB I" <12.BUF<l>•l•VFC•il•ll•il>l 

ENDDATAl • - -

EXT PROC C > RRNlll.J 
EXT PROC C I NT> RSXWTS, TESDS~Tl 
EXT PROC CINT.INT,INT.INT,REF IOSTAT,PF.OCO,REF BUFBLK> RSXI.!IOl 

ENT PROC ALMOP C BYTE B) l 
BUFCONEXT> I= El 

IF ONEXT " BUFLEN OR B = CR OR B = VT 
THEN BboBbUFSll. I" IF B = VT 

END.: 

• THEN ONEXT • 1 
ELSE ONEXT .. -

ONEXT 1 = Ill 
RSXQI 0 C OPUT, 2• 2, e, Is, RRNU!., BB>; 
TES DSWC Ql OERR> J 

RSXWTSC 2>l 
TES DSWC WAI ERR> J 

IF ISoiOSTLOW I 1 
TKEN ERPCIOSERR>f 
END; 

ONEXT I" ONEX':' + 1l 
RETURN; 

ENDPROC; 

PAGE ALMOF oRTL -------



%DATA OF A 'B' EVENT % 

ENT PROC BEVT<REF EVLNT L>; 
EoBACKG 1• GATEPQ; 
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LlrGETFRA(EoPROBI lilolilblii,J·, "PROBABlLlT'.I"'•LI>J 
&IDPRQC; • 

FAG£ BEVT eRTL -------
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%BUILD MIIUTRE.E.S % 

fXT Pl'iOC (l'iEF EVENT> BEVT.MEVT.fiE.VT~TEVT; 

EXi' PRoc <REF INT.INT~uT.INT.nAB•LACE.L> GE.TINT; 
fXT PROC ( l'iEF I:IYTE.INT~ RAB> GETB"YT; 
EXT PROC ( > REF EVENT NE.XTFE; 
EXT PROC ( RAB> INT REFATR; 
EXT Pl'iOC <REF BYTu IN'l'> SblTI:iY; 

'EXT PROC 0 INT RE.TYUt.U 

ENT PROC BMI~T<>; 
INT UN; 
BYTE TYEV; 
INT I.IN.TOTEV za: e; 
UN I = RETY lJN ( >; 
WHILE lJN I 8 DO 

I I= CB 
GETEYT<TYEV~3~"TYP£ OF EVENT<* TO TERMINATE INPUT>">; 
WHILE TYEV I '*' DO 

BLOCK 
REF EVENT E I= NE.XTFE<); 
EoUNID :=BYTE (UN)I 
EoiDEN := TYEV; 
GETBYT< Eo VAR1 I• "VARIAbLE">; 

L 1: GET! NT< IN• z, 3; I• "0•0UT• l-IN~2-NO VAR .. 3-1-VAR"~L I>; 
SBlTbY(EolNOU.JN)I. • 
EoFAULT 1= REFATR<"++''>; 
TOTEV := TOTEV+I: 
IF TYEV = 'M' 

THEN IF I 11 Cl 
THEN EVT<ITE.>oTOP := El 

END: 
I TE : = I; 
MEVT<E>I 

ELSEIF TYEV = 'T' THEN TEV~<E>; 
ELSUF TYEV = 'R' TtiE.N REVT(E)l 

ELSEIF TYEV = 'B' THEN BEVT<E>: 

END: 
1 := 1+1: 
ENDBLOC!t; 

ELSE TWRT< "i<NLIIE.VENT UNDEFINED" 
"( BMI NT • RTL> ">; 

GETEYT<TYEV•3•"TYPE OF EVENT<• TO TERMINATE. INPUT>">; 
REF; 
LOT<COLOloTYFE I= I:IYTE<UN)I 
LOT<CCLO>oFIRSEL I= EVT<CI>; 
COLO := COLO + 11 
Cl 1 = CI+TOTEV; . 
UN 1 = RE.TYUN ( ); 

REP; 
ENDPROC: 

.PAGE bMINT oRTL -------



OPTlON<I> BC.TRI 
Tl TLE • 
EUlLD MINITREESI 

LET COMERR • Sl!llll!ll 
LET SP " OCT 40; 
LET LF • OCT 12; 

EXT PROC< > BMINT; 
EXT PROC<> RSXINTI 
EXT PROC<INT> RSXCLI 
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EXT PROC<INT.REF ARRAY BYTE> RSXOPJ .. RSXOFQ; 
EXT PROC<INT> lNT RSXS~rJ,RSXSWOI 
EXT PROC (FiEF ARRAY BYTE. REF ARRAY BYTE> lNT TREAD; 
EXT PROC <> BYTE ECHOIN•COMlPI 

SVC DATA RRERR; 
LABEL ER.; 

INT ERN; 
PROC< lNT> ERP; 

ENDDATAI 

SVC DATA RRSJO; 
PROC () BYTE IN; 
PROC <BYTE> OUT; 

ENDDATAI 

SVC DA'l'A RRERRX; 
lNT Ll!IIENOI 
BYTE UUI.AG.ERRLllNI 
INT RSXDSW; 

ENDDATA; 

DATA FlLIJAT; 
AHRAY<70> BYTE FILE := "fSP<70>1"; 

ENDDATAI 

ENT FROC RRJOB< >; 
EFiPJ. UN : = 3; 
RSXlNT< >; 
IN := COMIF; 
IF I!\:0 I 'B' OP. INO 1: 'M' OR lNO 11 ''i'' OR lNO 11 ' ' 

PAGE 

THEN ERP< COMERR>; 
END; 

TREAD( FILE.."=">;· 
RSXOFO< I• FILE>; 
RSXSWO< I>; 

FOR J := I TO LENGTH FILE DO 
FlLE<J> := SP; 

REP; 

TREAD< F I LE• "II'L F #">; 
Ill : = ECHOJfl:; 
RSXOPH 2• FILE>; 
RSXSWI ( 2>; 
BM INTO; 
RSXCL<I) I 
RSXCL<~>; 

EMT oRTL. 
.---:: --



---------
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ENDFJlQC; 

FAGE BMT oRTL 



...................... 
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OPTl ON ( 1) BCI TR; 
Tl T!.E • 
CONSTRUCTION OF TREEJ 

LET COMERR • 5008: 
LET SP • OCT 42J: 
LET LF • OCT 12;. 

IXT PRO CC lNT> BUlL TT; 
IXT PROC CREF ARRAY BYTE1REF ARRAY BYTE> I!I!T TREAD; 
ElCT PROC () BYTE ALMIP,COMIPI 
IXT PROC CBYTE> ALMOP; 
!XT PROC 0 INT IRE.AD: 

SVC DATA RRE.RR: 
LABEL ERLI 

It.IT ERN; 
PROCCINT> ERF; 

ENDDATAI 

SVC DATA RRSIO; 
fROC () BYTE IN; 
PROC C BYT£> OUT; 

ENDDATA1 

SVC DATA RRERRX; 
Ir.T LINENOI 

·BYTE UEFLAG.ERRLUN; 
INT RSXDSW; 

ENDDATA: 

OOTA FILDAT; 
ARRAY (35> BYTE !FILE := "ISPC35)1"; 
ARRAY C35) BYTE OFILE := "ISPC35)1"1 

END DATAl 

ENT PROC RRJOBC >; 
INT 11 . 
ERPJ.. UN 1 = 31 
IN 1= COMIP; 
IF !NO I 'B' OR INO I 'T' OR INO I 'R' OR INO il ' ' 

THEN ERPCCOMERR>; 
END; 

TREADCOFILE•"•"); 
TREAD( IF ILE• "*" >; 
I : = I REA DC >I 
IN I= ALMI P; 
OUT : = Al.MOP; 
BUI!.TTCI >: 

ENDPROC; 

PAGE ------ BTR eRT!. 



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

I BUILDING TlfE EVENTS S 

EXT PROC ( > REF VARIAB CHEVAJU 
EXT PR()C ( > CHEED~ CHECK D. NEWEVTJ 

ENT PROC BUlL DEO; 
IF FLAG " 8 

THEN EST I'" ESTeNEXTJ 
ELSE FLAG I= SJ-

END; 
BLOCK 
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REF VARIAB VI I• CHEVARO; 
IF VI :•1 NICVAN SNO SUCH VARIABLE OR END s 

TAEN CHECKDOJ 
RETURN; 

END; 
VST := VU 
IF ESTeiOEN,. 'B' 

TlfEN NEWEVT< >; 
ELSE CHEEDAOJ

END; 
-_ ENDBLOCK; 

DIDPROC; 

PAGE BUlLDEoRTI. 
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~ BUlLI::lNG THE REST OF THE TREE % 

EXT PROC 0 BUILDEJ 

ENT PROC BUILDROJ 
WHILE EASTelDEN # 'M' DO 

LltREP 
ENOPROC; 

PAGE -------

1 F E.ASTeNEXTG 1•1 NlLGA OR 
EAST.NEXTG 111 QM 
THEN. IF E.ASTeNEXT 1=: NlLEV 

END; 

THEN .. EAST 1 a EASTeBACKGe BACKEI 
GST 1• EASTeBACKG;· 
BCST I" GSTeBCI 
UST 1~ EAST.UNNO; 
GOTO LJ; 

ELSE EST 1 a"EASTeNEXT; 
UST·aa EAST~UNNO; 

EN I::; 
FLAG I= lJ 
c I= '*'f 
BUlL DE(>; 

BUlLDReRTL 



..._ _______ _ 
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~ BUILDING THE TREE. ~ 

EXT PROC 0 TOEVT~BUILDE~I:oUILD~COP'IGAI 

ENT PROC BUit.OTO; 
IF BT • S 

THEN TO:EVTC H 
BUILDECH . 

. E.I.SE COP'IGAC >; 
BUILDEC >; 
BUILDRC ); 

ENDJ 
ENDPROC; 



---------
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% BUILT THE TREE % 

EXT PROC < > SCAN V A• DESl GNI 

ENT PROC BUILTT<INT I>J 
RTD c= I; 

. IF RTO • I % REAL TIME ANALYSIS % 
THEN SCANVA< >; 
ELSEIF RTD oii!J % DESIGN ANALYSIS % 

THEN DESIGN O;. 

El\iD; 
· ENDFRQC; 

PAGE 

ELSE TWRT<"INLI*** ERROR IN BUJLTTeRTL"); 

BUILTToRTL 



OPTION< I> bC, Tl\; 
TI TL£. • 
CLEAR AND/OR LINK ARRAY'S; 

LET COMERR • 5fili!I!U 
LET SP • OCT 40; 

· LET LF • OCT 121 

. EXT PROC< INT) CLAOLU 
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·· ~T PROC < REF ARRAY BYTE~ REF ARRAY BYTE> INT TREAD; 
EXT PROC ( > BYTE ALHI p, COHI P; 
EXT.PROC CBYTE> ALMOPI 
EXT PROC 0 INT IREADI 

SVC DATA RRERR; 
LAbEL ERLI 

UIT ERN; 
PROC<INT> ERPI 

ENDDATA; 

SVC. DATA RRSI o; 
FROC < > .BYTE I NI 
PROC <BYTE> OUT; 

ENDDATA; 

SVC DATA RRERRX; 
INT LINENOI 
BYTE UEFLAG.ERFU.UN; 
INT RSXDSW; 

ENDDATAI 

DATA FILDAT; 
ARRAY (35) BYTE !FILE. := "ISP<35)#"; 
ARRAY'. (35) BYTE OFILE := "#5P(35)1"l 

END DATAl 

ENT PROC RRJOBOJ 
INT I; 
ERRLUN := 31 
IN := COMIPI 
IF INO I 'C' OR INO t1 'A'. OR INO t1 'L' OR INO I ' ' 

Tli EN ERP< COH EnR>; 
END; 

TREAD(OFILE•"•"H 
TREAD( I FILE."*">; 
I : = 11\EAD( )I 
IN.:=ALMIF; 
OUT : = ALMOP; 
CLAOLI(l); 

ENDPROCl 

PAGE ------- GAL oRTL 



:l CHECK 'AND' GATE % 

E<T PROC () REF VARIAB CHEVARJ 
EXT PROC () GARCOLJ 

------------------------- ~ 
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E<T PROC CBYTE. INT> INT GETBlbl 

_ENT PROC CHEANDO REF VARIABJ 
. WHILE GETBIBCGSTeCLASS1I> • l DO 

. GARCOLC )I .. -

REPJ 
IF GST 1•1 NILGA THEN RETURNCNILVAN)J ENDJ 
IF ESTelDEN • 'M' OR ESTelDEN • SP 

THEN RETURNCNILVAN)J 
ENDJ 
RETURNCCHEVARC>>J 

I!NDPROCJ 

PAGE CHEANDeRTL 



---------
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% CHECK Bo Co AND No Ao Co IN TREE % 

EXT PROC (INT~INT> INT GETblTJ 
EXT PROC () REF VARIAB CHEAND~CHEVAR; 

ENT PROC CHEBC<REF VARIAB V> REF VARIABJ 
lF EASTolDEN • 'H' OR V 1•1 NILVAN 

THEN RETURN <V>; 
END; 
Bl.OCK 

REF EVENT E 1 = Nli..EVI 
REF GATE. G 1• GST; 
REF BOUNDECO BCA r• GSTeBC; 
lNT N~ANSJ 
IF ESToiDEN # 'R' AND ESTeiDEN I 'B' 

THEN WHILE G ill NIL.GA. DO 

ENDJ 

E r• GeBCeVARac; 
IF VeNAHEF • EeNAVAeNAMEF AND 

VeNAHET ,. EoNAVAoNAHET AND 
VelllOVA • EeNAVAo NOVA 
THEN GOTO LH 

ENDJ • 
G I• Eo BACKGJ 

REP; 
RETURN <V>J 

LhN := ESTeFAUL.TJ 
IF Ill " EoFAUL.T 

THEN TWRT< "INL.IEVENT ALREADY IN THE SAME BRANCHICRI"); 
ENDJ 
lF Ill <= 16 THEN ANS 1• GETBIT<BCAoNAI~N>; 

El.SEif: Ill<= 32 THEN ANS r= GETBITCBCAei\A2~N-l6>J 
El.SEIF Ill<= 48 THEN AII!S 1= GE.TBIT<BCA~NA3~N-32H 

ENDJ 
IFANS=I 

THEN.lF GETBIT< GSTeCL.ASS~I> = 1 
THEN RE TURN < CH EAN D< D ; 
E.L.SE EST re ESTeNEXTJ 

ENDJ 
ENDJ · 

RE.TU~< V>; 
E.NDBLOCKJ 

fNDPROCJ 

IF ESToiDEN a'H' OR 
. ESToi DEN = SF 

THEN RETURN (1\lii..VAN> 
ENDJ 

RETURN <CHEVAR()); 
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S CKECK DIAMOND EVENT S 

EXT PRO CC REF EVENT• REF GATE> REF GATE. DEL.GATJ 

ENT PROC CKECKDOJ 
IF GSToNEXTE r•r NlLEV 

TliEN GST r• DEL.GATC EAST• GST>; 
BCST r• GSToBCJ 
EASToNEXTG i"• NlLGAJ 

ELSE EAST.NEXT r• NILEVJ 
END; 

ENDPROCJ 

PAGE CtiECKDoRTL 
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S CHECK IF TliE. EVENT liAS bEEN DEVEI..OPED ALREADY S 

EXT PROC C > NEWEVT; 
EXT PROC C REF EVENT> NODE V!.; 
EXT PROC C REF EVENT> INT CHSEBCI 

ENT P:ROC CHEEDA C >; 
INT I t• CH 
REF EVENT E 1• EVTCI); 
WHILE EoiDEN I SP DO 

IF EoNAVA lfl NI!.VAR 
'"TiiEN BLOCK 

END; 

I '" I+ll 

REF VARIAB V aa EoNAVA; 
IF VSToNAMEF • VoNAMEF AND 

VSToNAMET • VoNAMET AND 
VSToNOVA • VoNOVA AND 
ESTofAUL.T • EoFAU!.T 
TliEN If CHSEBC (£) D I 

TliEN NODEV!.CEf; 
El. SE NEWEV'I'C >; 

END; 
RETURN; 

END; 
ENDBLOCK; 

E 1 = EVTCI ~~ 
REP; 
NEWEVTC >; 

ENDPRQC; 

PAGE ------- CHEEDAoRT!. 



%CHECK 'EX-OR' GATE % 
405 .. 

EXT PROC <B'lTE•INT> INT GETBIBJ 
EXT PROC <REF VARIAB) REF VARIAB CHEBCJ 

ENT FROC CHEEOR <REF VARIAB V> REF VARIABJ 
IF GETBIB<GSTeCLASS.2) • I 

THEN IF GSTeNEXTE 111 NILEV 

E.NDJ 

THEN BLOCK 

ENDJ 

REF EVENT E 1• GSToNEXTEJ 
WHILE EeUNNO 11: NILUNI DO 

IF EeNAVAoMESU • ''l' 
THEN 

·REP; 
ENDBLOCKJ 

TWRT< "fNLf'VARI ABLE ALREADY ON" 
"<EX-OR GATE>"); 

OUT< EoNAVAoNAMEF); 
OUT<E~NAVAeNAMET>l 
IWRT<EoNAVAeNOVA>J 
TWRTC "fNLf'VALUE.i ">; 
IWRTCEoNAVAoVALUESeACTVA)J 
RETURN.<NILVAN)l . 

ENDI. 
E 1= EeNEXTJ 

RETURN <CHEBCCV>>; 
ENDPROCJ 

PAGE CHEEOReRTL -------
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% CHECK ON-LINE VARIABLES % 

EXT .PROC <RAB> HiT REFATR; 

ENT .PROC CHEONLCREF VARIAB V> INT; 
IF VoMESU • ''l' 

THEN BLOCK 

END; 

REF DATAV DA :a VoVALUES; 
IF DAoACTVA > DAoHL 

THEN RETURN CREFATR<"HI"»; 
E.l.SEIF DAoACTVA < DAoLL _ 

THEN RETURN C REFATR< "LO ") >; 
END; 
RETURN CMAXNOFAULT + 1>1 
ENDBLOCK; 

RETURN Clil>; 
ENDPRoc; 

PAGE GHEONLoRTL ----



407 
% CHE.CK IF VARIAEL.E IS ACTIVE % 

ENT Pf:OC CHEVAC< REF VARIAEl V> INT; 
REF DATAV Vl a= VoVAL.UES; 

IF VloACTVA > VloHL. OR VloACTVA < 
TtlEN RETURN C 1>: 

END: 
RETURN 

ENDPROC: 

PAGE. -------

< IIH 

• 

CHEVACoRTL. 

Vlol.l. 



408 
S CHECK VARIABLES S 

EXT PROC CREF VARIAB> INT CHEONLJ 
EXT PROC CREF BVTE> REF VARIAB FlVlSJ 
fXT PROC <INT#REF VARIAB> REF VARIAB CHEVORJ 
EXT PROC CREF VARIAB> REf VARIAB CliEBCJ 

ENT PROC CHEVAR () REf VARIABJ 
INT f 1• fH 
REF VARIAB V aa NILVARJ 

Llllf ESToiDEN I 'R' AND ESTolDEN # 'B' 
• THEN V I" flVlSCESToiNOU>I 

If V 1•1 NILVAN 
THEN RETURN C V>J 
ELSEIF V 1•1 NlLVAR 

THEN RETURNCCHEBC<V>>; 
ELSEIF RTD • I 

THEN f-1., CHEONL<VH 
IF F I 0 

THEN VI= CliEVORCf#V>; 
IF V 1": NILVAN 

ENDI 
END: 
RETURN CCHEBC<V)); 

ENDPROC: 

END; 

PAGE CHEVARoRTL 

THEN 
IF ESToiDEN " 'M' OR 

ESTei DEN ., SP 
THE:: RETIJRN(NILVAN>; 
ELSE.IF ESToNEXToiDEN •'M' 

OR -· 
ESToNEXTolDEN c SP 

THEN .. 
RETURN <N ILVAN>: 

ELSE EST 1• ESToNEXT: 
V I" Nli.VAR; 
GOTO LU 

END; 
ELSE RETUP.!\J <V); 



409 
:l CHECK VAR! Al:ll. ES bEFORE. PRINT! NG % 

EXT PF~C<REF VARlAb) PRINVA; 
EXT PROC< BYTE.. 1 NT> 1 NT GETBI a; 

ENT PROC CHEVbP <REF STREAM S>; 
REF VAnlAb V :• NILVARI 
REF STREAM SA := NlLSTMI 
IF GETBIB<SoSIO,I> = I 

THEN SA i"= So FROMU;QUTST; 
WHILE SA :1: NILSTM DO 

REP; 

IF SAoTOUN :=: SoTOUN 
THEN V :• SAoNAVAR; 

GOTO Lli 
ELSE SA :• SAoNEXTS; 

ENDJ 

ELSE V := SoNAVAR; 
END; 

LI:TWRT<"ti'NLIVARIABLES 1 ">; 
• ffiiNVA<V>; 

IF GE.TBIBCSoSlO•l> = I 
THEN IF SoNAVAn 11i NILVAR 

TtiEN V : = SoNAVARI 

ENDI 
ENDPROCI 

PAGE -------

ENDI 

TW!iT< "INLtl'l NTE.RNAL VARI ABI.ES 1 "); 

PRINVA<V>; 

CHEVBPoRTL 



410 
% CHE.CK VARI Al:lLE OUT OF RANGE. % 

EXT PROC () REF VARIAB CHE.ANDI 
EXT PROC CBYTE.1INT> INT GETBIB; 
EXT PROC (REF VARIAB> REF VARIAB CHEEORI 

ENT PROC CHEVOR<INT F1REF VARIAb V> REF VARIABI 
IF F • MAXNOFAULT + 1 OR F # ESToFAULT 

THEN IF GETBIB<GSToCLASS1I> • I 
THEN RETURN< CHEANOO H -
ELSE RETURN <NILVAN>; 

END; 
END; 
RETURN <CHEEOR<V>>; 

ENDPROC; 

PAGE CHE.VORoRTL -------
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S CHE.CK J F Be c. ARE THE. SAME S 

EXT PROC <BYTE.. J NT> INT GETBI a; 
EXT PfiOC CREF BYTE. .. JNT> CLbJTB. SBITBYJ 

ENT PfiOC CHSEBC<REF EVENT E> INTJ 
REF BOUNDECO Bl 1• EeBACKGe BC .. b2 1• BCST; 
REF .GATE. .GI I•.EeBACKG .. G2 ia GSTJ 
REF EVENT £1 1• IHeBACKE..E2 1• G2eBACKU 
1 NT FLAG I 1 a fll 
IF Bl l•i NILBC 

'Tit EN TWRT< "#NL;NILBC IN CHSEBCeRTL ">I 
RETURN< 0>; 

END; 
IF BleNAI # B2eNAl 

'Tit EN fiETURN< B>.f 
ELSEIF BleNA2 # B2eNA2 

TilEN RETURN< 0>1 
ELSEIF BleNA3 # B2eNA3 

'Tit EN RETURN C fl >; 
ENDI 
WHILE EleiDEN # 'M' DO 

WHILE E~elDEN # 'M' DO 
IF GETBI B< E2elNQU, 7 > •· 0 

THEN IF EleVAR • E2eVAR AND 
EleNAVAeNOVA a E2eNAVAeNOVA 
EleFAULT a E~eFAULT 
THtl\1 SBJTBYCE2elNOU•7>; 

GOTO L 1: 
END; 

END: 
G2 I= E2eBACKG; 
E2 P• G2oBACKE; 

REP; 
GOTO L21 

Ll: Gl I" EleBACKG; 
El I= Gl;;BACKE; 
G~ := GST; 
E2 := G2eBACKE; 

REPJ 
L2:E2 1• GSTeBACKE; 

WHILE E2eiDEN # 'M' DO 

REF; 

JF .. GETBibCE2eiNQU.7> a 0 
THEN FLAGl : = 1: 

END; • • 

CLBITB<E.2elNOU•7>; 
G2 1 = E2eBACKG; 
E2 I= G2o BACK El 

IF FLAG! = 0 AND EleiDEN • 'M' 
THEN. RETURN< I>; • 

END; 
RETURN<e>; 

ENDPRQC; 

PAGE. CHSEBCeRTL -------

AND 



412 

% CI..EAR ARRAYS AND/OR I..INK Tt!E.M % 

% 0• I..II\K ARRAYS ONI..Y % 
% I;,;CI..EAR AND LINK THE PART OF THE ARRAVS THAT WAS USED IN ·x 
% ••• THE. CONSTRUCT! ON OF THE TREE % 
% 2-CI..EAR AND LINK THE WHOLE ARRAYS % 

EXT PROG <lN'r> CLEVBT• CLEGUTI 

ENT PROG GLAOI..I <INT NUM); 
CLE.GUTCNUM)J 
GLEVBTC NUM>; 

ENDPROCI 

PAGE. CI..AOLioRTI.. -------



% CLEAR A BIT IN A BYTE. % 
413 

ENT PROC CLBITB<RE.F BYTE BYT.INT BlTNUM); 
VAL BYT 1 = BYTE. ( BYT LAND (( 255 SLL 1:::1 TNUM) LOR 

<255 SnL <9-EITNUM>>>>; 
ENOPROCI 

.. 

PAGE. CLBITboR'rL -------
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%CLEAR Be C• USED IN BUILDING TRE.£ % 

El'>T PROC CLEBCT C It.T NUM• CON); 
RE.F BOUNDE.CO.B a= NILBCJ 
IF NUM • 0 

THEN GOTO LlJ 
ENDJ 
FOR I a• CON TO MAXNOGM 1 DO 
B I'" BCOCl>J 

. BoVARBC I" NlLEV; 
BoNAl a• e; 
BoNA2 a"' e; 
BeNA3 a• 0J 
B~lllEXTBC a= NILBCJ 
REPJ 
FREE.BC a= bCOCCON)J 

t.laFOR I a= CON TO MAXNOGMl DO 
• BCOCl>oNEXTBC a= BCO(I+l)J 

RE.P; 
ENDPROCJ 

PAGE CLEBCTeR'I'L -------
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% CLEAR GATES USE.D IN BUILDING TREE % 
%INCLUDES CLEARING A BIT OF VARIABLE-S USE.D IN THE TREE %. 

EXT PROC CINT.INT> CLEBCTJ 
EXT PROC ( REF BYTE• INT> CLBI TBJ 

ENT PROC CLEGUT ClNT NUM)J 
INT CON :" lJ 
REF GATE G i= NILGAJ 
REF UNITDE N :• GATCl>.BACKE.UNNOJ 
IF NUM ,. 2 

FAGE 

THEN GOTO L I; 
ELSEIF NUM & I THEN 

WHILE N :=: NILUNl DO 
CON : ,. CON + IJ 
N := GATCCON>;EACKE.UNNOJ 

REFJ 

CLEGUT.Ri'L 



416 
X CLEAR EVf.NTS USED IN BUILDING TREE X 

ENT PROC CLEVBT<IN1 NUM);· 
INT CON :• lJ 
REF EVENT E": = NILEV; 
IF NUM " 0 

THEN GOTO L l: 
ELSEIF NUM ,; I 

THEN CON :" ClJ 
ENOJ 
FOR I : • CON TO MAXNOD11 00 

E. : • EVT< I >I 
EoiDE.N := SP; 
E~ UNl D :,. SP; 
Eo VAR :a SPJ 
£,;;INOU := e; 
E",;NAVA :o: NILVAR; 
E~FAULT '" 0: 
E~NE.XT := NILEV: 
Eo TOP : = NlLEV; 
E",;BACKG : = NlLGAI 
EoNEXTG := NILGAJ 
EoUNNO :a NlLUNI; 
EoPROB : = llloi!JBI!!J 

REP;· 
FRE.EV := EVT<CON>J 
BT : = e; 
c := '+'; 
FLAG : =. 0: 

1.1: FOR I : = CON TO MAXNOEM 1 DO 
EVT<I>.~EX~ := EVT<I+t>; 

REP; 
E\lDFROC; 

PAGE CLE.VBT.RTL -------



417 
%CLEAR A El T IN AN INTEGE.R X 

ENT PROC CLRBITCREF INT WORD, INT BITII<UM>I 
VAL WORD 1 = WORD LAND C C-1 SLL El TNUM> LOR 

.•. c-1 SRLC 17-&ITNUM>> >; 
Elo!DPROCI 

PAGE CLRblToRTL 
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% COMMAND INPUT % 

LET BUfLEN = B 0: 
LET GMCERR • 50431 

EXT PROC <REf ARRAY BYTE> RSXGMCJ 
EXT PROC ( 1 NT> TESDSWJ 

~TA COMDATJ 
ARRAY( BUfLEN) BYTE BUf I • ( SP( BUfLE.t'l> >I 
lNT lNEXT I• fl• 

TOTAL 1 • fJJ 
'ENDDATAI 

ENT PROC COMIP<>BYTEJ 
!NEXT I= lNEXT + IJ 
If lNEXT • I -
Tit EN RSXGMCC BUfH 

ENDJ 

TESDSW( GMCERR>J 
TOTAL 1 = RSXDSW; 

If !NEXT <= TOTAL 
Ttt£N RETURN(BUF<lNEXT>>; 
END; 
RETURN(Lf)J 

ENDPROCJ 

PAGE COMIP .RTL -------



419 
% COMPLETE TtiE VARIABLE % 

EXT PROC< REF BYTE..INT, RAB> GE.TBYT; 

ENT PROC COMPVA<REF STREAM AS.REF UNITD£ U>; 
WtiiLE AS ;#: NILSTM DO 

REP; 
ENDPROC; 

PAGE -------

IF ASoTOUN r •: U 
TtiEN 
tli.OCK 

REF VARIAB V r= ASoNAVAR; 
WtiiLE V r#r NILVAR .. DO 

GETBYT<VeNAMET•I•"NAME OF VARIABLE">; 
V r• VoNEXVAR; • 

REP; 
ENDBLOCK; 

ENDJ 
AS r"' ASoNEXTS; 

COMPVAoRTL 
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S COMPLETE VARIABLES FOR UNITS NOT BUILT YET % 

EXT PROC( REF BYTE.. I HT, RAB> GE.TBYT; 
EXT PROC () REF VARIAB NEXTFV; 

ENT PROC COHPVI(REF STREAM S>; 
BYTE ANS; • 
REF VARIAI:! V :• NILVAR.Vl :• SeNAVAR; 

1.1: GE.TBYT<ANS•2• "ARE THERE ANY MORE VARIAELES(Y/N)'')I 
• WHILE ANS • •y•. DO 

REP; 

V :• NEXTFVOJ 
GETBYT( VoNAMET, I• "NAME OF VARI AELE''); 
VeNEXVAR :• Nll.VARJ 
VleNEXVAR :• V; 
VI .. :• V; 
G£TBYT<ANS,2."ARE. THERE. ANY MORE. VARIABLES<Y/N)"); 

IF AIIIS I "N" 
THE.N TWRT( "#Nl.IPI..EASE. TYPE<Y /N > ">: 

END; 
ENDPROCJ 

PAGE. -------

GOTO Lll 

COMPVloRT!. 
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% COMPARE RABS % 

ENT PROC COMRAB<RAB A•B> INT; 
IF LENGTH B > LE:NGTK A THEN GOTO LU ENDJ 

FOR I a• I TO LENGTH B DO -
IF AC I> 11 BC I> THEN RETURN ( e>; EN DJ 

REP; 
RETURN< 1>1 

L h TWRT(••f~LISTRING TOO LONG">J 
- RETURNCt>: 

ENDPROC: 

PAGE COMRABoRTL -------



422 
X COPY' 81 TS OF A BYTE % 

ENT PROC COPBlB <BYTE Bl1REF BYTE 82)1 
VAL 82 1 = 82 LOR Blf 

ENDPROC; 

PAGE COPBI EeRTL -------
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~COPY BOUND. COND. AND N• A• c. ~ 

fXT PROC < > REF BOUNDECO NEXTFBI 
fXT PROC <lNT~REF INT> COPYBII 

ENT PROC COPYBC<REF GATE G>; 
REF BOUNDECO Cl 1• EST•NEXTG•BCI 
REF BOUNDECO C2 I"' NEXTFBOI 
C2.VARBC I• EAST; 
COP'I'BI < CI.NAI• C2.NAI >; 
coPY BI < c loNA2. c2.NA2>; 
COPYBI ( Cl.NA3~ C2•NA3>1 
COPYBI<BCST.NAI•C2•NAI>I 
COPYBI ( BCST.NA2• C2~NA2>; 
COPYBI ( BCST.NA3• C2.oNA3); 
G.BC 1• C2;·· .. 
BCST I"' C2; 

ENDPROC; 

PAGE eo P't Be. Rn. -------



... _. ...... ~ ..... ~ .. 
424 

~COPY BITS OF AN INTEGER ~ 

ENT PROC COPYbi<INT CI.REF INT C2H 
VAL C2 1• C2 LOR CIJ 

ENDPROC; ' 

RIGE COPYBI.RTL -------



S COPY A GATE X 

EXT PROC () REF GATE NEXTFG; 
EXT PROC < BYTE.• REF BYTE> COPBl B; 
EXT PROC CREF GATE> COP'IBCJ 

fNT PROC COP'IGA(); 

425 

REF GATE G 1• NEXTFG(); 
COPBlB<ESTeNEXTGeCLASS.GeCLASS>J 
GeBACKE I• .. EASTJ .. 
EASTeNEXTG I• GJ 
COPY BC< G); 
GST 1• Gl 

fNDPROCI 

PAGE COPYGAoRTL -------
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:& GET THE DATA OF THE VARIABLE :& 

fXT PROCCBYTE~ lNT) lNT GETBIBJ 
fXT PRO CC REF BYTt, !'NT> SBl TBY; 
fXT PRO CC> REF VARIAB NEXTFv; 
fXT. PROCCREF BYTE~lNT~RAB> GETBYTJ 
fXT PRO CC REF INT~·INT~ INT~ INT~ RAB, LABEL> GETINTJ 
fXT PROCCREF VARIAB> VAI.UEJ 

ENT PROC DATVARCREF UNITDE u~REF STREAM S>; 
REF VARIAB V :• NILVARJ 
IF SoNAVAR :=: Nit.VAR 

THEN SoNAVAR r"' NEXTFVC>; 
SelTBYCSoEI01l>J 

ENDJ 
V I"' SoNAVAR; 
WHILE GETBIBCVoEX1l> I 0 DO 

IF VoNEXVAR ia: NILVAR 

REPJ 

THEN VoNEXVAR := NEXTFVC >J 
V":= VoNEXVARJ 

ELSE V := VoNEXVARJ 
ENDJ 

. GETBYTCVoNAMEF1l1"'NAME OF VARIABLE'">; 
t.hGETINTCVoNOVAIIi32767• l1"NOo OF THE VARIABLE'"1Ll>: 

• VoBACKS i= SJ • . • 
L2:GETBYTCVoMESU~l~"IS THE VARIABLE MEASUREDCY/N)'"); 

IF VoMESU = 'Y 1 

THEN VAL UEC V>; 
ELSEIF VoMESU I 'N' 

ENDJ 

THEN TWRTC'"#NLIPLEASE TYPE (Y/N)"); 
GOTO 'L 2; 

Sl:ll TBYCVo EX1l )J 
. IF VoNEXVARoNAMET "' SF AND VoNEXVARoNOVA • 0 

THEN VoNEXVAR r= NIL..VAR; 
END: 

ENDPROCl 

PAGE DATVARoRTL.. -------



................... ' 

OPTION C 1 > BC, TR; 
Tl Tl.E • 
DEBUG I 

LET COMERR • 52/illll 
LET SP a OCT 401 
LET LF a OCT 121 

!XT PR() CC INT,INT> DEBUG; 
!XT PRoCC > RSXINTI 
!XT PROC<INT> RSXCLI 

427 

!XT PROCCINT.REF ARRAY BYTE> RSXOPI,RSXOfOI 
~T PROCCINT> INT RSXSWI,RSXSWOJ 
!XT PBOC CREF ARRAY BYTE.RE.F ARRAY BYTE> INT TREAD; 
!XT PROC < > bYTE COMI P; 
!XT PROC 0 I NT I RE.AW 

SVC DATA RRERR; 
LABEL ERLI 

INT ERN; 
PROCC I~T> ERF; 

ENDDATAI 

SVC DATA RRSIOI 
PROC () BYTE 1Nl 
PROC CBYTE> OUT; 

!NDDATAI 

SVC DATA RRERRX; 
INT LINENOI 
BYTE UEFLAG.E.RRl.l~; 
INT RSXDSW; 

ENDDA1A; 

DATA Fll. DAT; 
ARRAY (35> B'I'TE IFILE p: "#SPC35)#"; 
ARRAY <35> bYTE OFIL£ := "#SP<35)#"; 

ENDDATAI 

!NT PROC RRJOBC >; 
I NT I,J; 
% I- NOo OF ARRAY TO PRINT % 
~ JO. PART OF TtiE ARRAY TO PRINT X 
ERRLUN : = 3; 
I !'V : = COMI F; 
IF INO IF 'D' OR IN<> ; 'E.' OR INO 11 'b' OR IN<> ; ' ' 

TtiEN ERPCCOMERR>; 
E.NDI 

TREAD< OFI LE.."=">; 
. TRE.ALCIFILE•''*">; 

I : = IRE.ADC>; 
J := UiEADC); 
RSXINTC >; 
RSXOPO<l•OFILE>; 
l'iSXSWO< I>; 

PAGE 

RSXOFI< ~.IF IL E. >I 
RSXS\11<2>; 
DEBUG< I,J >; 
RSXCL.< 1>; 

DEB oRTL 



RSXC!.C2>; 
ENDPROCI 

PAGE -------

428 
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~ DEBUG ARRAY OF BOUNDARY CONDITIONS ~ 

EXT PROC<INT1INT1BYTE> PRICHAI 
EXT PROC< INT> DEBBCP; 

ENT PROC DEBBC C INT J >J 
INT I 1 = t; 
TWRTC"#NC.C3>#ARRAY OF BOUNOo CONOo">; 
.FRICHAC I12I~'*'>J 
SWITCH J Of LI~L21L31 
TWRTC "#NL#l LL£GAL VAI. U£"); 
GOTO EXJ 

, LhWHILE l <• MAXNOG DO 
• DEBEC.FCI H 

1 s• I+H 
RlPJ 
GOTO EX; 

L2: bLOCK 
REF UNITDE UEC := BCO<l>oVARECoUNNOJ 
JNTK:=U 
WHILE UEC :=: NlLUNI DOJ 

OEBBCF<K>; 
K I=K+H 
UBC :=·BcO<K>oVARbCoUNNQ; 

REP; 
E.NOBLOCKJ 

· GOTO VO 
L3:ELOCK 

RE.F UNITDE UBC s= BCOCl)oVARECoUNNO; 
IN'!' L := J; 
WHILE UrC·1=: NlLUNI DO 

L I" 1.+1: 
UBC I= SCO<L>.VARBCoUNNOJ 

REP; 
WHILE tlbC I 11 NlLUNJ DO 

DEbBCPCI.)J 
L I = 1.+ 1; 
UBC 1= BCO<L>oVARBCoUNNO; 

REP; 
ENDBLOCK; 

EXI RETURN; 
ENDPRQC; 

FAGE DEBBC oRTL -------
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430 

1 DEbUG & PRINT AP.RAY OF BOUNDo CONDo 1 

EXT PROC < RAb1I NT1 REF BYTE> TE.STSP; 
EXT PROC CINT1INTJ PRIFFBJ 

ENT PROC DEBbCP <INT I>; 
REF BOUNDECO BC I• BCO<I>; 
TWRT("#NL<3>1Bo Co.l ''>; 
I WRT<I>; 
TWRT( "#NLI VARBC : ">; 
IF BCoVARBC 1•1 NILEV 

TtiEN TWRT< "NIL EVENT">; 
ELSE 

FOR K 1• I TO MAXNOE DO 
IF BCoVARSC r•: EVT<K> 

TtiEN I WRT< K>; 
GOTO Ll: 

END; 
RE.P; 

END; 
LlrTWRTC"INLINAI : ''J; 

-PRIFFB<BCoNAliJ); 
TWRT<"INLINA~ i ">; 
PfiiFFB<BCoNA212>; 
TWRTC"III:L#[I;A3 1 ")J 
PRIFFB<BCoNA313); 
TWRTC"INLti'NE.XTBC: "); 
IF BCoNEXTBC r•r NILNE.BC 

TtiEN TIJRT<"NIL NEXT BoCo">; 
ELSEIF BCoNEXTBC r=: NILBC 

THE.N TWRT<"NIL Bo Ce"); 
ELSE FOR J : = 1 TO MAXNOG DO 

IF BCoNEXtBC :=: BCQ(J) 
Tli EN I WRT<J >; 

END; 
REP; 

END; 
ENDPRQC; 

PAGE. DEBBCFoRTL 
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S DEbUG & PRINT ARRAY OF DATA FOR VARIA~L£5 S 

EXT PROC C RAI:l>INT, REF B'I'TE> TESTSP; 
EXT fROC CINT .. INT .. ll'I'TE> PRlCiiAI 

ENT PROC DEBDA.T C )I 
TWRTC "INLC 3> I ARRAY OF DATA FOR VARIABLES">; 
PRI CHAC I• 27• '*' >; 
FOR I :• I TO MAXNOMEVAR DO 

TWRTC "INLC 3HDAT I ")I · 

I WRTC I >1 
BLOCK 
REF DATA V D z= DATCI >; 
INT KJ 
TWRTC "INLIHL : ">; 
I WRTC DoHL>; 
TWRTC"INLILL : ">; 
IWRTCDoLL>; 
TWRTC"INLIPRVA : ">; 
I WRTC DoPRVA>; 
TWRTC"INLWACTVA 1 ")1 

I WRTC DoACTVA>; 
TWRTC"INLIPRIO : ">; 
K := DoPRIO; 
I WRT< KY; 
TESTSPC"PREX : "•I•DoPREXH 
ENDBLOCKJ 

REP; 
END.FROCJ 

PAGE DEBDAToRTL -------



~ DEbUG ARRAY OF EVENTS ~ 

EXT PROC<INT.INT.BYTE> PRICHAl 
EXT PROC< I~><T> DEBEVPJ 

432 

ElliT PROC DEBEV < INT J>; 
.TWRT<"INL(3)1ARRAY OF EVENTS"); 
.PRICHA< 1•15• '* '>J 
SWITCH J OF LI.L2•L3; 
TWRT<"INLIILL!GAL VALUE">; 
GOTO EX1 
% l•PRINT T~E WHOLE ARRAY ~ 

~ 2~PRINT THE EVENTS RELATED TO THE HINITREES ~ 
l 3;.;PRINT THE EVENTS RELATED TO THE TREE ~ 

Lll FOR I 1• 1 TO MAXNOE DO 
DEBEVP<I>J 

REP; 
. GOTO EX; 

L21 BLOCK 
REF UNI TOE U : = EVT< I> • UNN01 
INTK 1= 1J 
WHILE U ••• NILUNI DO 

DEBEVP~K>; 

K I" K+ U 
U I• EVT< K) • UNNOI 

REP; 
ENDBLOCK; 

GOTO E>O 
L3: BLOCK 

REF UNITDE U := EVT<l>.UNNO; 
INT L 1=U 
WHILE U i'•: NILUNI DO 

L I" L+H 
U:= EVT<L>•IINNO; 

REP; 
WHILE ll 1 1: NILUNI DO 

DEBEVP(L); 
L I• L+IJ 
U I= EVT<L>.UNNO; 

REP; 
ENDBLOCKl 

EX I RETURN; 
ENDPROC; 

PAGE -------................ 
DEBEV' .RTL 
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I DEbUG ARRA11' OF EVENTS AND PRINT ·~ 

EXT PROC C FRAC~ INT> FWRTF1 
EXT PROC CBlrTE~INT> INT GETBIB; 
EXT PROC ( RAE~ INT~ REF Bli'TE> TESTS.P; 
EXT PROCC INT> TRNOWR; 

ENT PROC DEBEVP ( INT I); 
INT KU ~KU 

Ll: 

REF EVENT E :• EVTCIH 
TVRTC"INLC3>1EVE.NT 1 "); 
IWRT<I>; 
TESTSPC"IDEN: "~ I~EoiDENH 
TVf\TC "INLIUNI D 1 -.,>; 
IF EoUUD., SP 

TKEN OUT<' S' H 
ELSE KU :a EoUNID; 

I WRTCKUH 

END; 

TVRTC ''ISPC 3> I">; 
TWRTCTlrUCKU)oL>; 

TESTSPC "VARI "~ I• Eo VAR>; 
TWRTC"INLIINOUI . .,>; 
FOR I ,., I TO 6 DO 

IF GETBIBCEoiNOU~I> • I 
THEN I VRTC I ) ; 
ELSE OUT<' I!'>; 

END; 
REP; 
TWRTC"INLINAVAI ''>; 
IF EoNAVA 1•1 NILVAR 

THEN TWRTC "NIL VARIAEJLE">; 
ELSE I WRTC E.oNAVAoNOVA); 

END; 
TWRT< "INLIFAULT: ">; 
TRNOWRCEoFAlLT>; 
TWRTC "•NLINEXT: "); 
IF·EoNE.XT :=: NlLNEX 

THEN TWRTC"NIL NEXT EVENT"H 
ELSEJF EoNEXT 1=: NlLEV 

ENDJ 

THEN TWFiTC "NIL EVENT">; 
ELSE FOR K := I TO MAXNOE DO 

IF EoNE.XT-1~1 EVTCK) 
Tli EN I WRT< K >; 
GOTO L 11 

END; 
REP; 

TWRTC "INLITO.P: "); 
IF EoTOP :~: NILEV 

THEN TWRTC "NIL EVENT">; 
ELSE FOR L I" I TO MAXNOE DO 

IF EoTOP i=: EVT<L> 
TK EN IIJRT< L >; 
GOTO L2; 

ENDJ 
REF; 

END; 
L2: TWRTC "#NLIBACKG: "); 

.PAGE 

IF EoBACKG :=: NILGA 
THEN TWRT< "NIL GATE"); 

DEEEV.PoRTL -------
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ELSE FOR M ta I TO MAXNOG DO 

IF E•BACKG rat GATCM> 
TH E.N 1 WRTC M>; 
GOTO L3J 

ENDJ 
REPJ 

ENDJ 
L3t TWRTC"If>lLINEXTGt ")J 

IF EeNEXTG t•t NlLGA 
THEN TWRTC "NIL GATE">J 
ELSE! F EeNEXTG t • t QM 

THE.N TWRTC "QM">; 

ENDJ 

ELSE FOR N t • I TO MAXNOG DO 
IF EeNEXTG t•t GAT<N> 

THEN IWRT<N>J 
GOTO LIIJ 

ENDJ 
REPJ 

Lilt TWRTC "tiiNLI UNN !at ")J 

IF EeUNNO t=t NlLUNl 
THEN TWRT< "NIL UNIT">; 
ELSE FOR F := 1 TO MAXNOUNIT DO 

IF E.UNNO"t•t UNICF> 
THEN 1 WRTC F>; 
GOTO L5J 

ENDJ 
nEPJ 

ENDJ 
L5: TWRTC"tiiNLtiiFROB : ">J 

FWRTFCEoPROB.II)J 
l!'liiDPROCJ 

PAGE. DE.BE.VPoRTL -------
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% D~BUG & PnlNT ARRAY Of fAULTS % 

EXT PROCCINT.INT.BYTE> PRICHA; 

ENT PROC D~FAU < >; 
TWRTC"INLC3>t11ARRAY Of FAULTS">; 
PRICHACI•I5•'*'>; 
FOR I pi I TO MAXNOFAUL T DO 

TWRTC"INLC2>1FAULT C">; 
IWRT<I>; 
TWRTC "> 1 "); 

TWRTCFAUCI>oL>; 
REP; .. 

ENDPRQC; 

PAGE DEBFAUoRTL '-------................. 



X DEBUG ARRAY OF GATES X 

EXT PRO CC INT, I NT, BYTE> PRI CHAJ 
EXT PROCC INT> DEBGAP; 

ENT PROC DEBGA C INT J>; 

436 

TWRTC "INLC 3>1ARRAY OF GATES">; 
PRI CHAC 1, 14, '*' >J 
SWITCH J OF LJ,L2,L3J 
TWRTC "INLIILLI:GAL VAL tiE") 1 

. GOTO EXJ 
. Lh FOR 1 1 = 1 TO HAXNOG DO 
. - DEBGAPCI)J 

REP; 
GOTO EX; 

L2: BLOCK 
REF UNITDE UG 1• GATC1>oBACKEoUNN01 
1 NT K 1• 11 
WHILE UG i•: NILUNI DO; 

DEBGAPCK>; 
K :• K+IJ 
UG := GATCK)oEACKEoUNNO; 

REP; 
ENDBLOCK; 
GOTO EX; 

L3: BLOCK 
REF UNITDE UG :• GATC1>oBACKE.oUNNO; 
INT L 1 = 11 - . 

WHILE UG i=: NILUNI DO 
L :• L+11 
UG :" GATCL> oEACKE.o UNNQ; 

REP; 
WHILE UG 11: NlLUNI DO 

DEBGAPCL>; 
L : = L+ 11 
UG := GATCL)oBACKEoUNNO; 

RE.P; 
ENDBLOCK; 

EX: RETURN; 
. ENDPROC; 

PAGE DEBGA oRTL -------
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~ DEBUG & PRINT ARRAY OF GATES ~ 

EXT PROC CRAE•lNT.REF BYTE> TESTSP; 
EXT PRO CC BYTE. INT> HIT GETBI a; 

ENT PROC DEBGAPC1NT 1>1 
lNT bN; 
REF GATE GA 1• GATC1>; 
TWRT< "#NLC 3>1GATE 1 ">I 
IWRTCI>J 
TWRTC "#NL#CLASSI "); 
IF GAoBACKE :•: NILEV 

THEN IF GAeCLASS • 0 THEN OUTC'Z 'HENDI 
ELSE ·I WRTC GETBIB<GAoCLASS. 2> >; 

END; 

TWRTC "#SPC3)f")l 
IWRTCGETBIB<GAoCLASS.l>>; 

TESTSPC"EXTRA: "•I•GAoEXTRA); 
TWRTC "#NL#bACt<E: .,>; 
If GAoBACKE 1=: NILEV 

THEN TWR':'C ••NIL EVENT">; 
ELSE FOR J : = I TO MAXNOE DO 

IF GAeBAC~E 1=: EV!CJ) 
THl.N I WRTCJ >; 

EN'D; 

GOTO LU 
END; 
REP; 

Ll1 TWRTC "INLINEXTE: ">; 
- If GAoNEXTE 1=: NILEV 

THEN TWRT< "NIL EVENT">; 
ELSE FOR K :,. I TO MAXNOE DO 

If GAeNEXTE :=1 EVTCK> 
THEN IWRT<K>; 
GOTO L21 

ENDI 
REP; 

EN l.l; 
L2: TWRTC "#t<LINE.GATEI ">; 

If GAoNEGATE 1=: NILNEG 
THEN TWRTC"NIL NEXT GATE">; 
E.LSEIF GAoNE.GATE 1=: NILGA 

THEN TWI\TC"NIL GATE"); 

END; 

ELSE FOR L := I TO MAXNOG DO 
IF GAoNE.GATE :=: GATCL> 

THEN IWRTCL>; 
GOTO L3; 

END; 
REP; 

L3: TWRTC "#1\LfBC 1 ">; 
IF GAoBC :=: NILcC 

PAGE 

THEN TWRTC "NIL BOUNDo CONDo">; 
ELSE FOR J 1'= ·I TO MAXNOG DO 

IF GAoBC i=: BCOCJ> 
THEN 1 WRTC J >; 
GOTO L4; 

END: 
REP; 

END; 

DEbGAPoRTL -------



L4: RETURNS 
ENDPROCI 

PAGE -------

438 
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% DEbUG & PRINT ARRAY OF INDEX TO LOCATE TOP EVENTS % 

EXT PROC CRAb,INT .. REF· BYT£> TESTSPJ 
EXT PROC CINT .. INT .. BYTE> PRICKAJ. 

ENT PROC DEBLOCO J 
INT TAJ 
TWRTC"INLC3)1ARRAY TO LOCATE TOP EVENTS">; 
PRICHACI,26•'*'>J 
FOR I zc I TO MAXNOUNIT DO 
TWRTC"#NL(3)#"); 
TWRTC"LOTI ")J 
IWRTCI)I 
BLOCK 

REF INDEX LO 1• LOTCI>; 
TWRTC "11\lLII'TYP!.I ")J 

IF LOoTYPE • SP 
TKEN OUTC' S' )J 

ELSE TA 1• LOoTYPE.J 
TWRTC TYU( TA> oL>J 

!.NDJ . 
TESTSPC"TEX: "•I•LOoTEX>J 
TWRTC"INL#FIRSE(.: "); 
IF LOoFIRS!.L 1=: NILEV 

TKEN TWRTC "NIL EVENT">J 
ELSE FOR J := I TO MAXNOE DO 

IF LOoFIRSEL 1=1 EVTCJ> 
TK E.N I WRTC J >J 
GOTO L IJ 

ENDJ 
RE.PJ 

. ENDI 
ENDbLOCKJ 

LhREPJ 
ENilPROCJ 

PAGE DEbLOCoRTL -------
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% DEBUG & PRINT ARRAY OF STREAMS % 

fXT PROC CINT.INT.bYTE> PRICHAI 
EXT PROC <BYTE• INT> INT GETBIB; 
EXT PnOC CRAB.INT.REF BYTE> TESTSPI 

ENT PROC DEBSTRC > ; 
TWRTC"INLC3>1ARRAY OF STREAMS''>; 
PRICHA<I•I6•'*'>1 
FOR I 18 1 To HAXNOSTR OD 
TWRTC "f'NL(3)1">; 
TWRTC "STREAM: "); 
I WRT<l >; 
BLOCK 

Lll 

L2: 

REF STREAM S 1• STRC I>; 
TWRTC''INLISI8: ">; 
IF S.FROMU 1•1 NILUNI 

THEN OUT< •z '>; 
ELSE IWRTCGETBibCS.SIO.J>>; 

ENDI • 
TWRTC "INLIEl 01 ") J 
IF S.FROMU 1=1 NILUNI 

THEN OUT< 'Z' >J 
ELSE IWRTCGETBlbCSoEI0.2>>; 

TWRT< "I SPC 3> 1">1 
lWRTCGETBIB<SoElO•l>>; 

ENOI 
TWRTC "INLIFROMUI ">; 
IF SoFROMU 1=1 NILUNI 

THEN TWRT<"NIL UNIT"); 
ELSE FOR J z.• I TO MAXNOUNIT DO 

IF SoFROMO 1=1 UNI<J> 

END; 

THEN IWRTCJ>; 
GOTo LJ; 

E.NDI 
REP; 

TWRT< "INLITOUN: "); 
IF SoTOUN 1•1 NILUNI 

THEN TWRTC "NIL UNI T"H 
ELSE FORK I= I TO MAXNOUNIT 00 

IF SoTOUN"I=: UNI<K> 
THEN IWRT<K>I 
GOTO L2l 

Elm; 
REP; 

END; 
TWRTC"INLINAVAR: ">; 
IF SoNAVAR :a: NILVAR 

THEN TWRTC"NIL VARIABLE"H 
ELSE FOR L := I TO HAXNOVAR DO 

IF SoNAVAR :=: VAB<L> 
TH E.N I WRT< L >I 
GOTO L3; 

ENO; 
REP; 

ENO; 
L3: TWRTC "INLINEXTS: ">; 

IF SoNEXTS :=1 NILSTN 
THEN TWRTC "NIL t>EXT STREAM"); 
ELSEIF SoNEXTS 1=1 NILSTM 

PAGE DEbSTR.RTL -------



E.ND; 
ENDBLOCK; 

L4: REP; 
ENDPROC; 

PAGE. -------
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THEN TWRT< "NIL STRE.AM"); 
ELSE. FOR N 1= I TO MAXNOSTR DO 

lF SeNE.XTS 1•1 STR<N> 
THE.N lWRT<N>I 
GOTO L41 

E.NDI 
RE. PI 

DEBSTReRTL 
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X DEbUG & PRINT ARRAY OF TYPLS OF UNITS l 

ENT PROC DEBTUN C )I 
TWRTC"Ii'NLC3)#ARRAY OF TYPE OF UNITS">; 
PRICHAC1.23•'•'>; 
FOR 1 ~~ 1 TO MAXNOUNIT DO 

REP; 
. J:'NDPRQC; 

PAGE 

TWRTC niNI. C 2)#TYPE OF. UNIT C ">I 
IWRTCI>; 
TWRTC"> 1 "); 

TWRTCTYUC I> oi.H 

DEBTUNoRTL -------
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% PRI~T THE DATA BASE % 

EXT PROCC III.T) DEBEV~ DE.BGA, DEBBCI 
EXT PRO CC> DE.BilN• DE BST~ IJE.BVAR. D.EBI..OC, DE.bDAT• DE.BFAU• DEBTUN: · 

EII:T FROG DE.BUGC INT I, INT J >I 
SWITCH I OF 1..1.1..2.L3~L4•1..S,L6.1..7•1..8•1..9•1..10.1..111 
TWRTC "fiNI..fll..l.. tGAI.. VAI..UE">I • • . 
GOTO QU 
~ I•ARRAY OF EVENTS % 
~ 2•ARRAY OF GATES ~. 
~ 3;.;ARRAY OF BOUNDo CONDo ~ 
~ 4;.;ARRAY OF TOP EVENTS ~ 
% 5;.;ARRAY OF UNITS ~ 
~ 6;.;ARRAY OF STREAMS % 
~ 7;.;ARRAY OF VARIABLES ~ 
% 6;.;ARRAY OF DATA FOR MEASURED VARIABLES % 
% 9•ARRAY OF FAULTS ~ 
~10•ARRAY OF TYFES OF UNITS % 
~II;.;PRINT Al..!.. THE ARRAYS ~ 

L 11 D!fl'.EVCJ >; 
• GOTO QJ; 

1..21 DEBGACJ ); 
GOTO QJ; 

L31 DE.BbCCJ >; 
GOTO Qll 

1..4: DEBI..OCC>; 
GOTO Ql: 

1..51 DEBUNO; 
GOTO Qll 

. L61 DEBSTR(); 
GOTO Ql; 

1.. 7: DEBVARC ); 
GOTO QJI 

1..6: DEBDAT( >; 
GOTO QJI 

L9: DEBFAUC )I 
GOTO Qll 

1..10: DEBTUNC >: 
. GOTO Ql: 

1..111 DE BE V( J); 
•• DEBGACJ); 

DE.BBCCJ); 
DEBI..OCC); 
DEBUtH >; 
DE.I:lSTRC>; 
DEI:lVARC>; 
DEBIJATC > J 
DEI:lFAUC >; 
DEI:lTUN C >; 

Qll RETURN; 
ENCPROC; 

FAGE ------- DE. BUG o RTI.. 
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~ DEBUG & PRINT ARRAY OF UNITS ~ 

EXT FROG CRAB.INT.REF BYTE> TESTSPJ 
EXT FROG CINT.INT.BYTE> PRICHAJ 

ENT FROG DE bUN C >I 
INT TA! 
TWRTC"INLC3>1ARRAY OF UNITS">; 
PRIGHAC 1•14• '*'>I 
FOR I ra 1 TO MAXNOUNIT DO 
TWRTC "INLC 3> 1">1 
TWRTC "UN I Tr ">I 
IWRTCI>I 
bLOCK 

REF UNITDE U r• UNICl>l 
TWRTC "INLIUNUMr ")I 
I WRTC Uo UNUM> I 
TWRTC "#NLftTYr ">I 
IF UoTY • SF 

THEN OUTC '5' >; 
ELSE TA r • Uo TYJ 

TWRTC TYUC TA> oL>J 
ENDJ 
TESTSPC"TYE: "•I•UoTYE>; 
TWRTC "INLIINSTr -.,)1 

IF UoiNST 1•: NILSTM 
TliEN TI~RTC "NIL STREAM ">I 

~--------

ELSE FOR J. r o: I TO MAXNOSTR DO 
IF UoiNST-r•l STRCJ> 

THEN I WRTC J > ; 
GOTO LIJ 

END; 
REP; 

END; 
IF Uo1NST r•: NILINS 

THEN TWRTC"N1LINS">; 
EN[,; 

Llr TWRTC "#NLIOUTSTI "); 
IF UoOUTST r=r NILSTM 

THEN TWRTC "NIL STREAM">; 
ELSE FOR K 1 = I TO MAXNOSTR DO 

IF UoOUTST r•r STRCK> 
THEN 1WRTCK>; 
GOTO L2; 
END; 

~ R[PJ 
ENDJ 
1F UoOUTST r=: N1LOUT 

THEN TWRTC "NILOUT">; 
END; 

L :?: TWRT< "•KL#N E.XU1 ">I 
1 F UoNEXU : =: NILUNE 

PAGE -------

THEN TWRTC"NIL NEXT U\liT">J 
ELSE! F _UoNEXU 1•1 NILUN1 

Tii EN TWRTC "N 1 L UNIT"> ; 
ELSE FOR M := I TO MAXNOUN1T DO 

I.F UoNEXU-1=1 UNICM> 
THEN IWRT<M>; 
GOTO L3J 
END; 
REP; 

DE.BUN oF.TL 



ENDJ 
ENDBLOCKJ 

L3: REP; 
ENDPROCJ 

PAGE -------
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DEBUN oRTL 
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I D~BUG & PRINT ARRAY OF VARIABLES I 

EXT PROC ( RAB.INT. REF BYTE> TESTSP; 
EXT PROC <BYTE..INT> INT GE.TBIBJ 
EXT PROC <INT.INT.BY'TE.> FRICHAJ 

ENT PROC DEBVAROJ 
TWRT("INL(3)1ARRAY OF VARIAB.ES''); 
PRI CHA< I• 18• '* ') 1 
FOR I r.; I TO MAXNOVAR 00 
TWRT< "INLC 3>*">1 
TWRT<"VARr ">J 
IWRT< I> I 
bLOCK 

REF .VARIAE V r• VAE(I>J 
TESTSP<"NAMEFr "•I•VeNAMEF>J 
TE.STSP< "NAME.TI "•I• VeNAMET>; 
TESTSP<"MESU 1 "•l•VeMESU>; 
TWRTC"INLIE.X 1">1-
IF VoNOVA • I! 

THEN OUT< 'Z' >; 
ELSE IWRT<GE.TBIB<VeEX•I>>J 

END; 
TWRT< "INLINOVAI "); 
I WRT< VeNOVA>J 
TWRT<"INLIBACKSr ")J · 
IF VoBACKS :=: NlLSTM 

THEN TWRT< "NIL STREAM"); 
ELSE FOR J :" I TO MAXNOSTR DO 

IF VeBACKS r=r STR<J> 
THEN IWRT<J>; 
GOTO LIJ 

uw; 
REP; 

END; 
Llr TWRT<"INLINEXVAR: ">; · 

IF VeNEXVAR 1=: NILVAN 
THEN TWRT<"NlL NEXT VAR">; 
ELSEIF VeNE.XVAR :=: NILVAR 

END; 

TliEN TWRT< "N lL VARl AbLE">; 
ELSE FOR K I" I TO MAXNOVAR DO 

IF VeNEXVAR 1 =: VAB<K> 
THEN lWRT<K>; 
GOTO L2J 

END; 
REP; 

L2: TWRT< "1NL# VALUES : ">; 
IF V.VALUE.S r•: NlLDAT 

THEN TWRT< "NILDAT">; 
ELSE FOR L 1 = I TO MAX!IiOMEVAR DO 

IF VoVALU£5 :=: DAT<L> 
THEN JWRT<L>; 
GOTO L3J 

END I 
RE.P; 

END1 
ENDBLOCK; 

L31 REP; 
ENDPROC; 

PAGE DEBVAR.RTL -------



% DELETE A Bo Co % 
BilT PROC DEL BC C REF GATE G> J 

REF BOUNDECO Bl• GoBCJ 
Bo VARBC 1• NI LEVJ 
BoNAI 1• I!JJ 
BoNA2 I" llJ 
BoNA3 1• I!JJ 
B~NE.XTBC I" FREEBCJ 
FREEBC 1• B; 

BIIDPROCJ. 

447 
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% DELETE AN EVENT S 

ENT PROC DEI.EVT < REF EVENT A• REF GATE G> REF EVENTI 
REF EV!NT E 1• A•EI I• NILEVI 
IF EoUNNO 1#1 NILU'U OR E: #: NILE V 

THEN EoiDEN 1• SP; 

END; 

E',; 1.1111 D I • SP; 
EeVAR 1• SPI 
EeiNOU 1• 1111 
EoNAVA 1• NILVAR; 
EeFAULT I• 81 
El a• Eo NEXT~ 
E;NEXT I• FREEVI 
FREEV 1• El 
EoTOP :• NILE.V; 
E;,;BACKG : • NILGA: 
EoNEXTG I• NlLGA: 
UST : = Eo UNNQ; 
EoUNNO :a NILUNII 
EePROB :• 8o8BIU 
E .. ,. EU 

ELSE GoNEXTE : = NI LEV; 
E··,., GoEACKEl 

RETURN <E>l 
ENDPRoc; 

·.IW;E DEI.EVToRTL -------
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S DELETE A GATE I 

EXT PROC ( REF GATE) DELl!CI 

ENT PROC DELGAT CREF EVENT E•REF GATE G) REF GATES 
REF GATE Gl a• G; 
G 1 • EeBACitGJ 
GJ.CLASS a• fl 
GleEXTRA a• SP; 
GleBACKE a• NlLEV; 
GleNEXTE a• NlLEVI 
GleNEGATE a• FREEGA; 
F:REEGA 1• G 11 
DELBCCGI)I -
GleBC ·a,;; NILBC; 
R£TURN (G)I 

ENDPROCl 

PAGE DELGAT.RTL -------



OPTION<&> BC,TRJ 
TITLE -
DESCRIPTION OF THE SYSTEM; 

LET COMERR • 51!1001 
LET SP • OCT 4iH 
LET LF • OCT 12J 

EXT PROC<>DESUNJ 
EXT PROCC> RSXINTJ 
EXT PROC< INT> RSXCLJ 

450 

EXT PROC<INT,REF ARRAY BYTE> RSXOfi,RSXOPOJ 
EXT PROCCINT> INT RSXSWI,RSXSWOI 
EXT PROC < REF ARRAY BYTE, RE.F ARRAY BYTE> I NT TREADJ 
EXT PROC <> BYTE ECHOIN.COMIPJ 

SVC DATA RRERRJ 
LABEL ERI.I 

lNT ERNJ 
PROC< INT> ERPJ 

ENDDATA; 

SVC DATA RRSI OJ 
PROC <> BYTE INJ 
PROC <BYTE> OUT; 

ENDDATAJ 

SVC DATA RRERRXJ 
INT LINENOJ 
BYTE UEFLAG.ERRLUNJ 
INT RSXDSW; 

ENDDATAJ 

mTA FILDATJ 
ARRAY< 71!1> BYTE FILE :" "I SF< 71!1>tr"J 

J:NDDATAJ 

ENT -PROC RRJOB< >; 
ERRLUN 1• 3J 
RSXINTOJ 
IN t= COMIPJ 
IF INO I 'D' OR IN<> 11 '£' OR IN<> I 'S' OR IN<> # ' ' 

THEN ERP<COMERR>; 

PAGE 

ENDJ 

TREAD< FILE.. "• "> J 
RSXOPO< I•FILE>J 
RSX SWOC I>; 

FOR J :• I TO LENGTtl FILE DO 
FlLE<J> :., SF; 

REPJ 

TREAD( FILE• "ILH"> J 
IN I" ECHOINJ 
RSXOPl C 2• FILE> J 
RSXSWI < 2); 
DE.SUN C >J 
RSXCL<I>J 
RSXCL < ~>; 

DES oRTL -------
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ENDPROC: 

PAGE DES eRTl. 
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X BUILDING THE TREE FOR DESIGN S 

EXT PROC CREF INT .. INT•INT.INT.RAB.LABEL> GETINT1 
EXT PROC CREF B'tTE•INT .. RAB> GETBYT1 
EXT PROC < RAB. BYTE. I NT .. RAS. LABEL> GETSTRI 
EXT PROC < RAB .. RAB> INT COHRABI 
EXT PROC< INT. INT• BYTE• BYTE> LOOKFVI 

·ENT PROC DESIGNOI 
INT fAUl.TD.NOVARI 
B'tTE NAMf .. NAMTI 
TWRTC"INL<S>ITREE FOR DESIGN''>I 

Ll:GETSTRCST .. 'S' .. 2.."NAME Of VARIABLE< ADD S AT THE END>"•LI>I 
L~: GETINTCNOVAR> l•HAXNOVAR> 1• "NOo OF THE VARIABL.E"•L2>1 • 

NAMF toi ST<lH 
NAMT .:= STC2>; 

L3t GETSTRCST.' s•,.J .. "FAUl.T"•L3)1 
FOR I : = I TO HAXNOFAtL T DO 

IF COHRABCFAUCI)oL•ST> • 1 
THEN FAUl.TD t;; I; 

END; 
REP; 

LOOKFVC FAUl. TD• NOVAR.NAMF• NAMT>; 
RETURN I 

TWRTC"INLINO SUCK FAULT HAS BEEN DEFINED CDESIGNoRTL>">; 
ENDPROC; . 

PAGE DESIGNoRTL. -------
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~DESCRIPTION OF ~HE STREAMS ~ 

EXT PRO CC REF BYTE~ Jtn,RAB> GETBYT; 
EXT PROCO REF STREAM NEXTFSJ 
EXT PRO CC REF INT, INT, INT, INT, RAB• LABEL) GETINTJ 
EXT PROCCINT> REF UNITD! LOCAUNJ 
EXT PROCCREF BYTE. INT> SBITBY; 
EXT PROCCREF UNITDE.RE.F STREAM> DESVARJ 
EXT PROCCBYTF.IINT> INT GETBIBJ 
EXT PROCCREF STREAM> REF STREAM SETSTRJ 

ENT PROC DESTRCREF UNITDE UH 
REF STREAM S :• NILSTH; 
BYTE IOS; 

PAGE. 

INT INU,QUTU; 
GETBYTC IQS, 1. "I /0 STREAM< I• IN, Ill• OUT. 2•DU1MY • +•TERMI Ill) ")I 
WHILEIOSI-'+' DO .. 

IF IOS'" 'I' 
THEN LliGE.TINTCINU•I•MAXNOUNIT. l•"FROM UNIT : "•LI>; 

If UoiNST :•1 liiiLSTM 
THEN S :• NEXTFSC); 

UoiNST := S; 
ELSE S :a UoiNSTJ 

IF GETBIBCSoEI0•2> I I 
THEN S :;,; SETSTRC S'; 
E.LSUF GETBibCSoE.IO• 2> • I 

AND 
SoFROMUoUNUM I INU 
THEN S := SETSTR<S>; 

END; 
SBITBYCSoSIO,I>; 
SoTOUN 1;,; u; -
s·oFROMU := LOCAUNCINU>J 
DE.SVARC U, S>; 

E.LSEIF IOS = 'B' 

IF UoOUTST :=: NILSTM . 
THEN S 1 = Ill EXTF SO; 

UoOUTST I= s; 
ELSE S.: = UoOUTST; 

END; 

IF GETBIBCSoEI0•2> I I 
THEN S :,. SE.TSTRCS'; 
ELSEIF GETbiBCSo£.10•2> = I 

AND 
SoTOUNoUNUM I OUTU 
THEN S 1" SETSTRC S>; 

SBI TB'f C s. SI o. Z>; 
So FRO MU : = U; 
S>TOUN := LOCAUNCOUTU>; 
DE.SVARC u. 5)1 

ELSEIF IOS = '2' 
THEN IF U.J~ST :=: NILSTM 

THEN UoiNST := NILINSJ 
ELSEIF UoOUTST :=: NILSTM 

THEN UoOUTST :=NILOUTJ 
ELSE 

DESTR oRTL 

TWRTC"INL# ERROR IN (" 
"DESTR. RTL) '') J 
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ENDJ 

ENDI 
GETBYT< IQS, 1, "'I /0 STREAM( I-IN, 0-0UT, 2- DUMMY, +-TERM HI>"); 
SoNEXTS t • IULSTMJ •• .• .. 
REP; 

ENDPROCJ 

PAGE DESTR oRTL -------
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S DESCRIPTION OF THE UNITS ~ 

EXT PROC<REF UNITDE> DESTRJ 
EXT PROCUNT. INT• BYTE> PRICHAJ 

ENT PROC DESUN < >; 
INT K; 
REf .UNITDE U ''" NlLUNII 
TWRTC"INLC3>1TOPOI..OGY OF THE SYSTEM PART r 2"); 
PRICHA<1•32•'*'>; 
TWRTC"IAI..<2>1STREAMS AND VARIABI..ES OF EACH UNIT">; 
PRlCHA< I• 32• '-' >; 
TWRT< "1~1..( 3>1 .. )1 

FOR I c= I TO COUNIT I>O 
U c= ONHI>J 
TWRT<''INI..(3)1UNIT NO• 1 ">; 
1 WRT< Uo UNUM >I 
K 1• UoTYJ 
TWRT< "ISP< 3> 1">1 
TWRT< TYU< K> oL >; 
PR1CHA<I•23•'*'>; 
TWRTC"INI..(2)11NPUT STREAMS">; 
PRICHA< 1•13• '-' >; 
TWRT< "1Nl..( 2> I">; 
DESTRCU>; 
TWRTC"INI..C2>IOUTPUT STREAMS">J 
PRlCHA<I.I4•'-')1 
TWRT<"INI..(2>1">; 
DESTR<UH 
UoNEXU := NILUNH 

REP; 
ENDPROC; 

PAGE DESUN oRTL 
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~ D£SCRIPTION OF VARIABLES ~ 

FXT PROCCRE.F BYTEJ INT~RAB> GETBYTI 
FXT PROC CBYTE•lNT> lNT GETBIB; 
FXT PRO CC REF UNlTDE~ REF STREAM> DATVAR; 
FXT PROC C > REF VARIAB NEXTFV; 
FXT PROC C > RE.F STREAM NEXTFS; 
EXT PROCCRE.F BYT£,JNT> SBITBY; 
FXT PROCCRE.F STREAM~ REF UtU TOE> COMPVM 
fXT PRO CC REF STREAM> COMPVU 

ENT PROC DESVAR CREF UNITDE U~REF STREAM S>; 
bYTE ANS.VU 

Lll GETBYTC V1~3~"VARIABLE DESCRI PTIONCY IN>">; 
- WHILE Vl-• 'Y' DO 

REP; 

I~ GETBibCSoSIO.l> • l 
THEN - -
L21 GETBYTCANS•l•"IS THIS AN INTERNAL VARoCY/N)"); 

IF ANS = '1' 
THEN DATVAR< u. S>; 
ELSEIF ANS ,. 'N' 

END; 

THEN IF SoFROMUoOUTST 1•1 NILSTM 
THEN 

ELSE 

BLOCK 
REF VARIAB V I" NEXTFV< >; 
REF STREAM SA I=NEXTFSO; 
SAoFROMU 1= SoFROMU; 
SAoTOUN I" SoTOUN; 
SAoNAVAR 1" V; 
SAoNE.XTS := NILSTM; 
SblTbY<SAoEl0•2>; 
SoFROMUoOUTST := SA; 
V~NE.XVAR 1= NILVARJ 
COMPVA< SA, tJ); 
COMPVl<SA>I 

ENDbLQCI{; 
ELSE COMPVACSoFROMUoOUTST~tJ); 

TWRTC"INLti'ERROR IN INPU>< DESVAR" 
"oRTL>PLE.ASE TYPE.CY/N)"); 
GOTO L21 

ELSUF GE.TBIB<SoSlO•I> = 0 
THEN DATVAR< u; S >; 
ELSE TWRTC"INLHE.RROR <DESVARoRTL)"); 

ENDJ 
GETbYT<Vl•I•"VARIABLE DESCRIPTIONCY/N)''); 

IF VI I 'N' 
THEN TWRT< "HNL< 2) I PLEASE TYPE.<Y /N)"); 
GOTO Lll 

END; 
ENDFRQG; 

PAGE. DESVARoRTL -------



:t Dl SPL.AY MEASURED VARI Ab!.ES :1. 

EXT .FRO CC INT1 INT~I:lYTE> PRICHAJ 
EXT PROCCINT> PRINTNI 

ENT PROC DlSPLAO INTJ 
REF VARlAB V1 1• NILVARJ 

.REF DATAV D1-l• NILDATJ 
BYTE FLAG ID '8'J 
INT KJ 
PRI CHAC 3~ 26• SP>; 
TWRTC "MEASURED VARIAbLES"> J 
FRl CHAC 1~ 26~ SP> J 
PRICHACe.1B~'*'>J 
PRI CH A< 3, 8. SP> j 
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TWRTC "VARI ABI.ESISPC 3) I tU LIMI TII'SPC 3) •LO LlMI T•SP< 3>1" 
"STATUSI SPC 3> tiPRIORl TY" >J 

PRICHAC 1~6,SP>; 
OUTC •-•1; 
FOR 1"'1= 1 TO 3 DO 

PRICHA<0•6•'-')J 
PRI CHAC 0. 3~ SP>; 

REPJ 
PRICHA<0•6•'-')J 
PRICHA<0•3,SF)J 
PRICHA<0•6•'-'); 
TWRT< "1NL 11" > ~· 
FOR I 1 = 1 TO MAKNOVAR DO 

V 1 1 =- VAB< I >; 
I~ VloVALUES aN: NlLDAT AND VloMESU a 'Y' 

REP; 

TAE.N D1 := VloVALUES; 
PRICHA<Iill~SP>; 
OUT< VloNAM£.f >; 
OUTCV(~NAMET>J . 
FRINTNCVloNOVA>; 
FRI CHA< e; 61 SP>; 
PRI NTN ( DloHL >J 
PRI CHA( e;::s~ SP>; 
PRINTNC DloLL>; 
PRICHA< 0;1~ SP>J 
IF DloACTVA > D1oH!. 

TAEN TWRT< "H!" )J 

ELSEIF D1oACTVA < D1o!.L 
THtN TWRT< "LO">; 
ELSE TWRTC "OK">; 

ENDJ 
PRI CHAC Ill• 6• SF>; 
K := D1oFRIOJ 
FRINTNCK>; 
FLAG : = ' 1 '; 

IF FLAG = 'I!' 
THEN PRICHA<2•10>5P)J 

TWRT<"** THERE ARE NO MEASURED VARIAbLES IN THE" 
" SYSTEM" )J 

RETURN <ll>J 
ENDJ 
RETURN< 1); 

ENDPROCJ 

PAGE. Dl SP!.AoRTL -------
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l ECHO 11\!FUT FROM A DEVICE TO KE1 l 

EXT .PRO C 0 I:!Y TE RSIC 1 NI 

ENT .PROC ECHOIN < > BYTEJ 
bYTE B 1= RSXlN()I 
li'EILI' 
THEN OUTCB)l 
ENDI 
RE.TURtH B>l 

END.PRQC; 

FAGE ------- ECHO IN ·RT!. 
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%fiND THE VARIABLE IN THE SYSTEM S 

iXT PROC <BYTE#lNT> INT GETBIBJ 

ENT PROC flVIS<REF BYTE IO> REF VARIABI 
REf STREAM SAU t• NILSTM; 
REF STREAM SIO t• NlLSTMI 
REF VARIAB VIO t• NILVARI 

Lltif GETBIB<l0#3) • .l OR GETBIB<IO#l> • l 
THEN SIO t• UST;INST; 

IF SIOoNEXTS tit NILSTM AND 
GETBIB<IO# l> • l 
THEN SAU t,; SI o;NEXTSI 

END; . 
ELSEIF GETBIB(lO#l> a e 

THEN SIO a• USToOUTST; 
END; 
WHILE SIO 111 NILSTM DO 
IF SIOoNAVAR t•l NILVAR OR GETBIB<IO#l> & l 

THEN SIO t= SIOoFROMUoOUTST; 
WHILE SIO 111 NILSTM DO 

IF SIOoTOUN 111 UST 
THEN SIO I= SIOoNEXTS 
ELSE GOTO L21 .. 

END; 
REP; 

END; 
L2: WHILE SIO 111 NILSTM DO 

VIO I'" SIOoNAVARI 

REP; 

WHILE VIO il: NILVAR DO 

REP; 

IF VIOoNAMEf a ESToVAR OR 
VIOoNAMET a ESToVAR 

THEN RETURN <VIOH 
ENDI 
VIO I= VIOoNEXVAR; 

SIO := SlOoNEXTS; 

SIO I= SAUI. 
IF SAU 11: NlLSTM 

THEN SAU I• SAUoNEXTS; 
END; 
REP; 
TWRT<"fNLIUNDEFINED VARIABLE IN THE SYSTEM <FIVISoRTL>">l 
OUT< EST • VAR>; 
EST 1 = .E.SToNEXT; 
IF ESToiDEN = 'M' OR ESTolDEN = SP 

THEN RETURN(NILVAN>; 
ENDI 
IF ESToiDEN I 'R' AND ESToiDEN I 'B' 

THEN 10 := ESToiNQU; 
SIO 1= Nli.;STM; 
SAU I"' NILSTM; 
VIO t= {IIILVAR; 
GOTO LU 

END; 
RETURN <NI L VAR>; 

El'J DPRO C; 

PAGE FI VIS oRTL ------
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OPTl ONC I> l:iC, TR1 
T1 TLE -

--------------------R'I'I.:""RESID!NT" "t:IBR~RY '-------------------; .,.u, ................................. . 

LET NC • OCT IS•OCT 121 

EXT PROC OlNT lREADJ 
EXT PROC CREF ARRAY BYTE.REF ARRAY BYTE>INT TREAD1 

EXT PROC C lNT> lWRT; 
EXT PROC CREF ARRAY BYTE> TWRT; 

EXT fROC ClNT.lNT> lWRTF; 

EXT PROC <INT> NLS, SFS; 

ENT PROC NCLS ClNT N>J 
FOR J 1 = I TO N DO 

TWRTC "IN Cl">; 
REP; 
RE. TURN; 

ENDPRQC; 

GE ------ FTREESeRTL 



461 
% GARBAGE COLLECTOR % 

D'T PROC <REF EVENT1RE.F GATE> REF EVENT DELEVTI 
D'T PROC CREF EVENT1REF GATE> REF GATE DELGATI 

ENT PROC GARCOL <>; 
REF GATE G 1• GST; 
REF EVBIIT E 1• NILEV1El 1• NILEVI 
GST 1• GSTeBACKEeBACKGI 
BCST 1• GSTeBCI .. 
IF GST 1•1 NILGA TKEN RETURNI ENDI 
WHILE G 111 GST DO 

IF GeNEXTE 111 NlLEV 
THEN IF GeNEXTEeUNNO 111 NILUNI 

THEN E 1• GeNEXTEJ 
DID; 
WHILE 

REP I 

EeNEXTG 1a1 NILGA 
EeUNNO rlr NILUNI 
E r• DELEVT<LG>; 

IF E ur NlLEV 

AND 
DO 

THEN IF EeUNNO 1•1 NILUNI THEN GOTO LliENDI 
G .. r = EeNEXTGI 

END; 
ENDI 

Ll: E I"' GeBACKEJ 

L21 REPJ 

G r • DEL GAT< £1 G) I 
E r = DELEVT<LG)J 
EST I= El 

El J • GST.NEXTE; 
IF EleUNNO:IrNILUNI 

TAEN WHILE EleNEXTeUNNO 
Eh=El•NEXTJ 

REP; - . 

EAST1a£1; 
EAST.NEXT:•EST; 

ELSE EASTi=GSTeBACKEJ 
GS'!' eNEXTEi-•NILEV; 
c la '+ •; 

ENDJ 
ENDPROC; 

1 F G 11: NlLGA TKEN GOTO L21 END; 

llr NILUNI DO 

PAGE GARCOI.eRTL 



462 
X GE.T A bl T 1111 A BYTE X 

ENT PROC GETBII:I<BYTE BYT,INT BITNUM> lNTJ 
RETURN«BYT SLL <B•BITNUM» SRL 7>J 

BIIDPROCJ 

PAGE GETBlBoRTL -------



463 
I GET A l:llT IN AN INTEGER I 

ENT PP.OC GETblT( I NT WORD. BI TNUM > INT; 
RETURN<<WORD SLL <16-BITNUM>> SRL IS>; 

EIIDPROC; 

f'AGE GETBIToRTL -------



464 
I GET bYTE S 

EXT PROCCRAb•lNT> OUTP; 

ENT PROC GETBYTCRE.f BYTE B•lNT LFEED• RAB ABH 
OUT PC AB, LFEED)I 

. BLOCK 
BYTE BB:• INC >I 
WHILE BB ,. CR OR BB " Lf DO 

BE:i :a lNC)J 
REP; 
VAL B :a BBJ 

, ENDE:iLOCK; 
BI:DPRQC; 

PAGE GE Tl:lYToRTL 



465 
X GET FRACTION X 

EXT PROC CREF ARRAY BYTE•lNT> OUTP; 
S(T PROC C > FRAC FREADJ 
EXT PROC CFRAC. FRAC• LABEL> TE.STFJ 

ENT PROC GETFRACREF FRAC F.FRAC LO•INT LFE.EO.RAB AB•LABEL ERRLAB> J 
. FRAC A t= l!lo888J 
OUTPCAB.LFEED>J 
A 1• FREAOC >; 
TESTF C A• LO• ERRL AB> J 
VAL F I" AJ 

ENDPROCJ 

PAGE GETFRAo RTI. 



... ,. .............. . 
466 

I GET AN INTEGER I 

EXT PROC CREF ARRAY BYTE. INT> OUTP; 
EXT PROC CINT,INT, INT,L.ABEI...) TESTI1 

ENT PROC GETINT CREF INT I•INT L.O,HI,L.FEED,REF ARRAY BYTE AB• 
LABEL. ERRLAB)I 

I NT T r • e; 
OUTPCAB,L.FEEDH 
T r,. IREADO; 
TESTIC T• LO, HI, ERRI...AB>l 
V AL. I r a T; 
RETURN; 

BIIDPROCJ 

PAGE ------- GETINToRTL 



467 
. % GET STRING % 

PNT .PROC GETSTR ( REf ARRAY BYTE TARGET• BYTE TERM! N• 
lNT LfEED•RAB AB.LABEL ERRLAB)J 

OUT.P<AB,LFEED>J 
FOR J 1• I TO LENGTH TARGET DO 
BLOCK • 

BYTE !:t a• SP; 
Lh Bt• INCH 

If B • CR OR El • LF TllEN GOTO LUEND; 
1 F El • TEJIIUN 
TllEN FOR K I" J TO LENGTH TARGET DO 

TARGET<K> 1• SPJ 
REPJ 
RETURN; 

ELSE TARGET<J > 1 = B; 
ENDJ 

ENDBLOCK; 
REP; 
TWRTC"INL.LFIBYTE ARRAY FULLINL.LF#"); 

GOTO ERRLABJ 
ENDPROC; 

.PAGE GETSTReRTL 



468 
S LOCATE TKE 1ST ELEM!NT OF TKE MJNJTREE S 

ENT PROC LFEMT O; 
FOR 1 r• I TO MAXNOUUT DO 

IF LOTCI>eTYPE. • USTeTY 
TKEN EST r• LOTCI>eFIRSE.L; 

RETURtU . 
END; 

REP; 
TWRT<"IfNLITYPE. OF UNIT UNDEFINED <LFEMTeRTL>">; 

ENDPROC; . . 

PAGE LFEMT eRTL -------



469 
:1 LINK THE ARRAYS USED IN THE. TOPOLOGY OF THE SYSTEM 7. 

EKT PHOC<REF ARRAY STREAM> LSI 
EKT PHOC<REF ARRAY UNJTD£> Lu; 
EKT PROC< REF ARRAY VARJ AB> LV; 

ENT PROC LINTOP (>I 
LS<STJb; 

. LU(UNJ>J 
LV(VAB>J 

ENDPROC; 

PAGE LINTOPoRTL -------



OFTJ ON< I> BC, TR; 
TI TL.E. . -
Ll NK TOPOLOGY; 

LET COMERR • 5BBI!JI 
LET SP • OCT 4el 
LET LF • OCT 121 

fXT PROC< >LJNTOP; 
fXT PRO CC> RSXI NTI 
fXT PROCC lNT> RSXCLI 

470 

fXT PROC<JNT.REF ARRAY BYTE> RSXOPJ.RSXOPO; 
fXT PROC<INT> lNT RSXSWI,RSXSWO; 
fXT PROC <REF ARRAY BYTE• REF ARRAY BYTE> lNT TREAD; 
FXT PROC 0 BYTE COMI P; 

SVC DATA RRERR; 
LABEL ERL; 

lNT ERN; 
PROCC lNT> £RP; 

ENDDATA; 

SVC DATA RRSlOI 
PROC 0 BYTE 1Nl 
PROC <BYTE> OUT; 

END DATAl 

SVC DATA RRE.RRX; 
lNT LINE.NOI 
BYTE UEFLAG.tRRLUN; 
llllT RSXDSW; 

ENDDATA: 

D\TA FlLDATI 
ARRAY. (35> BYTE I FILE :• "ISFC 35)1"; 
ARRAY C35) BYTE OFll.E :a "ISPC35)1"; 

ENDDATAI 

ENT PROC RRJOB< >: 
ERRLUN :a 31 
IN := COMJP; 
IF JNO I 'L' OR lNO il '1' OR IN<> 11 'T' OR IN<> 11 ' ' 

THEN ERP<COMERR>; 
END; 

TREAD<OFJLE,''a''>; 
TREADCJFll.E•''IILFI''>; 
RSXINTC >; 
RSXOPO< I• OFIL E>; 
RSXSWO< l >; 
RSXOPI<~•lflLE>; 
RSXSWJ ( 2>1 
LlNTOP< )I 
RSXCI.( l ); 
RSXCLC~>; 

ENDPRQC; 

PAGE ------- LIT • R'l'L 



471 
X LOCATE UNITS % 

ENT FROC LOCAUN <INT IS> REF UNITDEI 
FOR I I• I TO COUNIT DO 

IF UN1<l>oUNUM • 10 
THEN RETURN<UNI(I))J 

END I 
REP I 
TWRT<''f!IILINO SUCH UNIT IN THE SYSTE.M (LOCAUNoRTL>">: 
RE.TURN(Nli.UNl >; 

ENDPROC; 

PAGE. ------- LOCAUNoRTL 



472 
I LOOKING FOR THE VARIABLE I 

1'7(T PROC < INT> LORIM!J 

ENT PROC LOOKFV CINT FAULTD,NOVAR,BYTE NAMF,NAMT>; 
REF VARIAB v·a= NILVARJ 
FOR I 1• I TO MAXNOVAR DO 

V 1• OAB<l); 
IF VeNAMEF • NAHF AND 

VeNAHET •NAHT 
THEN IF VeNOVA • NOVAR 

THEN VST a• V; 
LORIMI < FAULTDH 
RETURN; 

END; 
ENDJ 

REP; 
TWRT<"INI.IIIIO SUCH YARIABI.E IN THE SYSTEM(LOOKFVeRTL>">; 

ENDPROC; 

~GE LOOKFVeRTL -------



473 
S LOCATE THE RIGHT MlNlTRE£ S 

PXT PROC CBYTEJlNT> lNT GETBIB; 
PXT PROC 0 LFEMT~BUILDTJ 
PXT PROC CBYTE~BYTE#INT> lNT LR~TJ 

ENT .FROC LORIMl ClNT FAULTDH 
IF BT • 0 THEN GOTO LJ ENDS 
IF ESTelDEN • '.R' 

THEN LFEMTOJ. 

END; 

IF LRUMTC2~SP~FAULTD> • I 
THEN GOTO 1.21 
ELSE TWRTC"INLINO SUCH R EVENT lN UNIT NB• .. >J 

IWRTCUSTeUNUM>; 
TWRTC" LORIMieRTL"H 
TWRTC "ICRI">J 
RETURN; 

ENDS 

1.1 lF VST I'll NlLVAR THEN GOTO LU END: 
SST t'" VSTeBACKS; . 
UST 1• SST~FROMU: 
1 F VSTeNAMEF I SP AND VSToNAMET " SP AND SSTeSIO a l 

THEN UST 1 = SSTo TOUfH .. 
LFEMTC); 
IF LRVMT(3,VSToNAMEF~ FAULTD> " I 

THEN GOTO 1.2; 
ENDI 

LIITWRTC"INLIERROR INTERNAL VARo LORIMieRTLICRI">; 
- RETURN; 

END; 
LFEMTOJ 
IF LRVMT< e~VSToNAMEF~FAULTD> I I 

THEN UST 1 ="SSToTOUNI 

END; 

LFEMTO; 
IF LRVMTC 1~ VSToNAMET~ FAUL TD> r I 

THEN TlilRTC"INLIERROR CI..ORlMl·;RTL.>"H 
RETURN; 

ENDS 

1.21 BUlL DTO; 
ENDPROC; 

.PAGE LORIMI oRT!. -------



474 
S COMPARE LENGTH & COPY RABS :11. 

ENT PF.O C L RA I:!( RAB A• Ei) I 
1 F LENGTH B > LENGTH A THEN GOTO L 11 £NDI 

FOR 11 = 1 TO LENGTH B DO 
A< 1 > -: • Ei( I >; 

REP I 
FOR J : = LENGTH Ei + I TO LENGTH A DO 

A<J> :• SP; 
REP; 

RETURN; 
L h Tlo.IRT< "INLISTRlNG TOO LONG"); 

ENDPROCI 

PAGE LRAB oRTL -------



475 
%LOCATE THE RIGHT VARIABLE IN THE MINITRE.E % 

EXT PROC CBYTulNT) INT GETBIB; 

fNT PROC LR'UMT CBYTE IQ,NAM, INT FAULTD> INT; 
WHILE EST 111 NILEV DO 

IF EST. VAR 
THEN IF 

• NAM AND EST. FAUI. T a FAULTD 
IO I Ill 
THEN IF GETBIECESTeiNQU,lQ) • 1 

THEN RETURN C 1 >; 
END; -

ELSEIF GETBIBCESTelNOU,1> •Ill 
THEN RETUR~C1>; -

END; 
END; 
EST 1 = ESTeTOP; 

REP; 
RETURN C B >; 

ENDPROC: 

PAGE LRVMT eRTL -------



:11: LINK STREAMS :11: 

ENT PROC LS<REF ARRAY STREAM S>; 
FOR I 1• I TO MAXNOSTRMI DO 

S<I>oNEXTS 1• S<I+I'; 
REP; . 

PNDPRQC; 

476 

PAGE LS oRTL. -------



%LINK UNITS % 

ENT PROC LU< REF ARRAY UNI TOE U> J 
FOR I:• I TO HAXNOUNITMI DO 

UCI>;NE.XU I"' UCI+I>J 
REP I 

ENDPROCJ 

477 

PAGE LU oRTL -------



:t LINK VARIABLES :t 

ENT PROC LV<REI' ARRAY VARlAB V>; 
·FOR I '" I TO MAXNOVARMI DO 

V<I>.~E.XVAR :• V<I+l>; 
REP; 

ENDPRQC; 

478 

PAGE LV eRTI.. -------



X DATA OF A 'M' EVENT X 

fXT PROC< RE.F EVENT> SGAI 

ENT PROC HEVT<REF EVENT E>l 
SGA<EH 

BIIDPROCI 

479 

PAGE HEVT oRTL -------



I NEW EVENT I 

EXT f'ROC 0 REF EVENT NEXTFD 
EX7 .PROC <INT> LORIMU 
EXT PROC (REI' BYTE.INT> Sf:!ITBY; 

ENT PROC NEW alTO J 
REF EVENT E I• NEXTFEO; 
Eol DEN 1• EST. I DENJ 
EeUNID 1• ESTeUNIDJ 
EeVAR I• ESTeVARJ 
E"olNOU I'" ESTolNOU; 

480 

IF EolDEN I 'B' .OR EolDEN I 'JP 
TKEN EoNAVA. 1• .VST; 

SI:Il TBY< VSTe EX• 2 >; 
ENDJ 
EoFAULT :• ESToFAULT; 
EoBACKG t,; GST} 
Eo UNNO t" USTJ 
EoPROB 1• ESTePROBJ 
IF ESToNEXTolDEN • 'M' OR ESToNEXTolDEN •SP 

TKEN Eo NEXT :., NiLEVJ . .. 
ELSE EeNEXT 1= ESToNEXTJ 

END; 
IF C ., '*' 

TKEN. EASToNEXT 1• E; 

END; 
EAST t" U 
IF GSToNEXTE 1•: NILEV 

TKEN GSToNEXT£ I" EJ 
END; 

·IF. ESToNEXTG 1•: QM 
TKEN LORIMIC Eo FAULT>J 

END; 
ENDPRQC; 

•, 

PAGE N£WEVToRTL -------

.. 



481 
%GET THE NEXT BOUNDAR'/ CONDITION % 

ENT PROC NEXTFB < > REF BOUNDECOJ 
lF FREEEC 1 •: NlLNEBC THEN TWRT< "fNLINO MORE Bo Co AVAILABLE">; 
RETURN<NILNEBC>; 
ENDJ 

BLOCK 
REF BOUNDECO 1 t• FREEBCJ 
FREEBC t• IoNEXTBCJ 
RE. TURN <I >I .. 

ENDBLOCKJ 
ENDPROCI 

PAGE ------- NEXTFBoRTL 



482 
:l GET THE NEXT £VENT :l 

ENT FROC NEXTFEC) REF EVENTJ 
If FREEV r•r· NILNEX THEN TlrlfiT("INLtl' NO MORE EVENTS AVAILABLE")J 
RETURN( Nl LNEX > J 
ENDJ -

BLOCK 
_REF EVENT I r• FREEV; 
FREE V r• leN EXTJ 
fiETURN<l >; 

ENDbLOCKJ 
ENDPROC; 

FAG£ N EXTF E.e fiT!. -------



483 
" GET THE. NEXT GATE " 

ENT PROC NEXTFGO REF GATEI 
1 F FREEGA r •r llllLN.EG THEN TWRT< "INLINO MORE GATES AVAILABLE"> I 
RE.TURtHNll.NEG>J 
END; 

BLOCK 
REF GATE 1 r• FREEGAJ 
FREEGA a• leNEGATEI 
RETURN< 1 >; .. 

ENDBLOCK; 
ENDPROC; 

PAGE NEXTFGeRTL -------



484 

I GET NEXT FRE.E STREAM I 

ENT PROC NEXTFSO REF STREAM; 
IF FREEST r=r NII.STN 
THEN TWRTC"INI.# NO MORE STREAMS AVA!I.AEI..E IN ARRAY "); 
E.NDI 
BLOCK 

REF STREAM S r '!' FREEST; , 
FREEST r• SoNEXTSJ 
RETURN CS>; 
ENDBLOCKJ 

ENDFROCJ 

PAGE NEXTFSoRTI. 



% GET NEXT FREE UNIT % 

ENT PROC NEXTFUO RE.F UNITDEJ 
IF FREEUN 1=1 NILI.IolE 

485 

THEN TWRTC"INLI NO MORE UNITS AVAILABLE IN ARRAY">J 
ENDJ 
BLOCK 
REF UNITDE U 1• FREEUNJ 
FRE.EUN I'" U.N£.XU; 
RE.TURNC UH 
ENDELOCKJ 

ENDPROCJ 

PAGE NEX1FU.RTL -------



.................... 

,; GET NEXT FREE. VARIABLE ,; 

&IT PROC NEXTFV< > RE.F VARIABI 
IF FRE.E.VA 1•1 NILVAN 

486 

THEN TWRTC"INLI NO MORE. VARIABLES AVAILABLE. IN ARRAY ")I 
END; 
BLOCK 

REF VARIAB V 1• FRE.EVAJ 
FREE.VA I• VeNEXVARI 
RETURN(V)I 

ENDBLOCKI 
ENDPROCI 

PAGE NEXTFVeRTL -------



487 

:l NO NEED TO DEVELOP Al'-4. EVENT AGAIN :l 

EXT PROC () REF EVENT NEXTFEJ 
FXT PROC <REF BYTE.. lNT> SBITBYJ 

ENT PROC NODEVL <REF EVENT E>J 
REF EVENT El 1• NEXTFE()J 
EloiDEN I• £STolD£NJ 
EloUUD 1• ESTeUUDJ 
EI.VAR 1• ESToVARJ 
ElolNOU 1• ESTolNOUJ 
S~lTBY<EioiNOU.8)J . 

. EloNAVA i• VSTJ. 
EleFAULT I" ESToFAULTJ 
EloBACKG 1• GST.t 
EloNEXTG 1• EoNEXTGJ 
Elo UNNO 1• USTJ 
EloPROB 1• ESToPROBJ 
It'"C • '*' --

THEN EASToNEXT I= Ell 

ENDI 
EAST I" EIJ 
IF GSToNEXTE 1=1 NIL£V 

THEN GSToNEXTE a= U 
ENDJ 
IF ESToNEXTolDEN = 'M' OR ESToNEXTolDE.N = SP 

THEN EloNEXT '" NlLEVJ 
ELSE EloNEXT 1= ESToNEXTJ 

ENDJ 
:ENDPROCJ 

PAGE NODEVLoRTL -------



% PRINT A RAB AND PROMPT % 
488 

EXT PROC ClNT> NCI..SJ 

ENT PROC OUTP CREF ARRAY BYTE AB,lNT LFEED>I 
NCI..SCLFEED>; 
TWRTCAB>J 
TWRTC "IEQI")J 

f.NDPROCJ 

PAGE OUTP eRTI.. -------



OPTION C I> BC. Till 
TITLE ' 

PRINT MINITReES; 
LET COMERR = SS.i!E; 
LET SP " OCT 40; 
LET LF • OCT 121 

EXT PROCC >RE.ADNU; 
EXT PROCC > RSXINTJ 
EXT PROCCINT> RSXCL; 

489 

EXT PROCCINT,REF "RRAY BYTE> RSXOPI.RSXOPO; 
EXT PROCCINT> lNT RSXSWI,RSXSWQ; 
EXT PROC C REF ARRAY BY 'Tu REF ARRAY BYTE> INT TREADJ 
EXT PROG C) BYTE COMIP; 

SVC DATA RRERR; 
LABEL ERL; 

lNT ERN; 
PRO CC I NT> ERP; 

ENDDATAJ 

SVC DATA RRSI Q; 
PROC 0 BYTE IN; 
PROC C BYTE.> OUT; 

f:NDDA'!AJ 

SVC DATA RRERRX; 
INT LINENOJ 
BY T£. UEFLAG• ERR!;. UN; 
INT RSXDSW; 

D\DDATAJ 

DATA FILDAT; 
ARRAY (35) BYTE IFlLE :=- "i'SPC35)1"; 
ARRAY C 35) BYTE OFlLE 1 = "i'SPC 35H"; 

ENDDATAJ 

D\T PROC RRJOBC >; 
ERR!. UN :" 3; 
Ill: I" COMIP; 
IF !NO I 'I'' OR INO I 'M' OR lNC> 1t 'T' OR .INO I ' ' 

THEN ERPCCOMERR>; 
END; 

TREADCOFILE, "=">; 
TREADCifiLE.•''i'LFit''>; 
RSXINTC>: 
RSXOPOCJ,QFILE>; 
RSXSWOC 1>; 
f.SXOPI Cr!, IFILf.); 
RSXSWI C 2); 
F.EADNU (); 
RSXGL.C I>J 
RSXCL.Cr!>; 

ENDPRQC; 

PAGE ------- FMT oRTL 



% PRINT HEADS FOR MINITREES X 

EXT PROC <JNT.JNT.BYTE> PRJCHAJ 

ENT PROC PRHEMT (); 
PRJ CtiA( 2. 16• SP>; 
TWRT< "V ARI AEL :E" >; 
PRJCHA<S.29•SP>; 
.TWRT<"BoCo & NOT">; 
. PRJ CHA( 1•15• SPH 

490 

TWRT< "DtSCRIPTIONI SP< 6> IFAULTISP<B >IGATEISP<4> I ALLOWED FAULTS">; 
PRJ CHA< I• IS• SP>; 
PRI CHA< 1/J, IJ, '-' >; 
PRJ CHACe.(,; SP'1; 
PRJ CH A< f, 5• '-' >; 
PRJ CH A< e. 8. SP>; 
PF.l CHA( e. 4• '-'); 
PRJ CHA< e. 4, SP>; 
PRICHA<0•13•'-')J 
TWRT< "INLi">J ••. 

ENDPROCJ 

PAGE PRHEMToRTL -------



OPT! ON< I> BC, TRJ 
nTLE. • 
PRINT TOPOLOGY OF THE SYSTEMJ 

LET COM ERR • 5001!1 
LET SP • OCT 401 
LET LF = OCT 121 

EXT PROCOFRIUNJ 
EXT, PROC< > RSXINTJ 
EXT PROC<INT> RSXCLJ 

491 

EXT PROCtiNT.REF ARRAY EYTE> RSXOPI,RSXOPOJ 
EXT PROC<INT> UIT RSXSWI,RSXSWOJ 
EXT PROC <REF ARRAY BYTE..JiEF ARRAY BYTE> lNT TliEADI 
EXT PROC t > BYTE COMI F; 

SVC DATA RRERRJ 
LABEL ERL; 

UT ERNJ 
PROC< lNT> ERP; 

END DATAl 

SVC DATA RliSl 01 
PROC <> BYTE. INJ 
PROC <BYTE> OUT; 

ENDDA'rAJ 

SVC DATA RRERRX; 
INT LINENOI 
BY,TE UEFLAG• ERRL UNJ 
I NT JiSX DSW; 

ENDDATA; 

OOTA F 1 L DAT; 
ARRAY <35) BYTE IFILE :• ''f5ft35)f''; 
AfiRAY <35> BYTE OFILE := "*Sf<35H"J 

ENDDATAJ 

ENT PROC RRJOb()J 
ERRLUN I= 3J 
IN := COMlfJ 
IF INO I 'P' OP. IN<> I 'R' OR !NO 11 '1' OR IN() I ' ' 

THEN ERP<COMERJi>; 
ENDJ 

TREAD<OFILE•"=">; 
TREAD( I FILE• "~LFI"); 
RSXINT< ); 
RSXOFO< I•OFILE.)J 
RSXSWO< l >; , 
RSXOPl ( l:!.I FILE>; 
RSXSWI ( 2)J 
PFil UN (); 
RSXCL< I>J 
RSXCL< ~>; 

ElliDPROCJ 

PAGE ------- PR! ofiTL 



% FRI fliT Al.. I.. TREES % 

EXT FROC < > FRI TRE.J 

ENT FROC FRIAL.L<>; 
I NT I : = CH 
REF EVENT E. := E.VT<CIH 

.WHILE EoUNNO 11: NILUNI DO 
lr EoiDEN "' 'M' 

RE.F; 
ENDFROC; 

THEN EAST. :.0 U 
FRITRF.< H 

END; 
I := I + J; 
E := EVT<I>; 

492 

PAGE. FRIALI..oRTL. -------



493 
S FRI NT So Co AND No Ao Co FOR MINI TRU. S 

:EXT PROC <INT.INT> INT GETBIT; 
:EXT PROC < INT• I NT.l:iYTE> FRICHAI 
:EXT PI\OC <I NT> TRNOWR; 

ENT PROC FRIBNA <~NT B.!IIS•N> INTJ 
. I NT 1 I= 1• CB I• BJ 
. WHILE. NS .;; 8 AND I <• 16 DO 

IF.GETBIT<B.1) •"1 

REP; 

THEN NS 1• 11 • 

ENDJ 

PRI CHA{ 8• 3• SP>; 
.Cb I"' 16*<N-1>J 
TRNOWR( I+CB1J 

I I• I+H 

FOR J 1 = 1 TO 16 DO 
IF GETBIT<B.J> • 1 

THEN PRICHA<l.53.SF>; 
CB aa 16*<N-1>J 
THNOWRCJ+CB')'i 

ENDJ 
REPJ 
RETURN<NS>; 

ENDPROCJ 

PAGE PRIBNAoRTL -------



494 
~ PRINT CHARACTERS % 

EXT PROC< INT> NCLSI 

ENT PROC PRICHA <HiT LFEE.D1INT N1BYTE. CHAR>; 
NCL S< LFEED>I 
FOR I t = l TO N DO 

OUT<CAAR>; 
REPI . 

ENDPROC; 

GE ------ PRICHAoRTL 



495 
%PRINT FA1.11.T ACORDING TO THE BIT SET % 

EXT PROC<INT1lNT> lNT GETBITJ 
EXT PROCC INT> THNOWRJ 
EXT PROCC 1NT11NT~ BYTE> PRICHAJ 

ENT PROC PRIFFB CINT B .. INT BINU>J 
INT CB 1• e; 
FOR 1 1 • 1 TO 16 DO 

If GETBITCS~I> • 1 
THEN PRICHA( 116 .. SP>J 

ENDJ 
'REPJ 

. !NDPROCJ 

PAGE -------

CB I• 16 •CBINU•1 >I 
TJ!HOWRC l+CB>J 

PRIFfboRTI.. 



.................... 
496 

S .PRINT HEADS S 

EXT .PROC <INT.INT,BYTE> .PRICHAI 

~T .PROC .PRIHED <); 
.PRICHA<2•12•S.P>; 
TWRT<"NAM£ NOo">; 

. .PRI CHA< I• 12• SF>; 
TWRT<"VAR; VARo FAULTISF<6>1DESCRI.PTION OF UtUTIS.P<S>I" 

"GATE"); .. 
· .PRI CHA< I• 12• S.P>; 

.PRI CHAC 8• 111 '•' >; 
·aUT<SP>; . 
PRICHA( 8•4• '•' >; 
OUTCS.P>; 
.PRI CHACe, 5• '•' >; 
.PRI CHA(0, 61 SP); 
.PRICHAC8,19•'•'>; 
.PRI CHACe:, S, S.P"fl 
PRI CHAC 8• 4, '•' )J 
TWRT< "INI.#"):f. 

:ENDPROC; 

PAGE FRJ HEDoRTI. 



% PRI~T MlNITREES % 

EXT PROC < ll'~T.IN>, BYTE> PRI CllA; 
EXT PROC CRAB> TWRAE; 

ENT PROC PRIMNT < INT N); 
IN'r NU 
NI r="N; 
PRICHA(3,6B•'*')J 
PRICilAC2.26•SP>J 
PRICHA(0,13•'*'>; 
PRICHA<I.~6.SP>; 
TWRT< "*"MINI TREES *">; 
PRICHA(J,26.SP>; 
TWRT< "*. FOR *">; 
PRI CHA( I• 26• SPH 
OUT<'•'1; 
N :=·1·+ <9-N)r/2; 
PRl CllA< e. r-;, 'SP >; 
TWRAE< ST>; 
N : = 11-N-NU 
PRI CtiAC l!, N, SF>; 
OUT<'*'>; 
PR! CllA( I• 26• SP> I 
Pn1CHAC0,13•'*'>; 

:EliDPROC; 
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498 
%PRINT NOT ALLOWED CONDo IN MINITREES % 

EXT PP.OC CBYTE.INT> lNT GE.TBIB; 
EXT PROC <INT•lNT.bYTE> PRICHAI 
EXT PROC <lNT.INT.INT> INT PRIBNAI 
EXT PROC CINT) TRNOWR; 

ENT PROC PRINAC O; 
REF BOUNDECO B 1• GSToBC; 
INT NS 1• 81 
IF GETBIBCGSToCLASS.2> • 1 

THEN GOTO !;1; -
ELSEif GETBlBCGSToCLASS•I> = I 

. THEN PfilCH-AC.e.2. SP>J 
ELSE PRICHACe.3,SP>; 

END; 
LIINS := PRIBNACBoNAI•NS•I>; 

- NS I= PRlbNACBeNA2.NS.~>; 
NS := PRIBNACBeNA3.NS.3>; 

ENDPRQC; 

PAGE PRINACoRTL -------



499 
S f'Rl NT NOMENCLATURE '-

EXT f'ROC<lNT~lNT~ BYTE.> f'RlCHAJ 

ENT f'ROC PRINOM<>J 
TWRT<"INL<2>1NOMENCLATURE :")J 
PRICHA<I~I4~'-')J 
TWRT< "I~L#">; ''. 
TWF<TC"INLib-E.VENT r .IS A BASIC EVENT AND DOES NOT REQUIRE" 

-,. FURn!ER DEVELOPMENT"); 
TWRT< "II.IIL( 2) IR•EVElll'f : IS AN EVENT THAT REQUIRES FURTHER" 

., DEVELOPMENT-BUT IT ")J 

f'RlCHA<I~IeoSP); 
TWRT<"IS RELATED TO A REPLACED EVENT IN THE UNIT">; 
TWRTC"#NL<2>1T-EVENT r .IS AN EVENT THAT REQUIRES FUF.THER" 

" DEVELOPMENT"H 
TWRT< "1NL#">; 
f'RlCHA< 1,; 67• '*' )J 

PRICHA(I~27~'*'>; 
. IF RTD .0 0 

THEN PRICHAC0o4oSP); 
TWRT<"DESIGN"); 
PRI CH A< 0• 4~ SF>; 

U.SE PR1CHA<0~2·SP>; 
TWI'iTC "REAL TIME"); 
PRICHA< 0• 2~ SP> J 

ENDJ 
'PRICHA<0•26~'*'); 
PRICHACio67~'*'>; 

ENDPROCJ -

PAGE. ------- PRINOMoRTL 



% PRINT INTEGER WITH SPACES % 

ENT PROC PRINTNCINT N>; 
IFN<l0 

TtiEN .TWRTC "ISPC 2> I">; 
ELSEIF N < . lfllil 

TtiE.N ·.oUTC. SP>; 
ENDI 
IWRTCN>J 

ENDPRoCI . 

500 
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501 
% PRINT VARIABLES % 

ENT PROC PRINVA<R~f VARIAB V)J 
WHILE V tl: NILVAR DO 

. REP; 
EIIDPROCJ 

PAGE -------

OUT< VoNAMEf>J 
OUT< V~N AM ET>J 
IWRT<VoNOVAH 
If VeMESU " 'Y' THEN TWRT<" <M> "HENDJ 
IF VoNE.XVAR t 1: NlLVAR THEN OUT< '• '.HENDJ 
V 1 =· VoNEXVARJ 



502 
X PRINT STREAMS % 

EXT PRO CC REF STREAM> CHtVBPJ 

ENT PROC PRIST CREF UNITDE U1BYTE IO>J 
REF STREAM SU I• NILSTNJ 
IF IO • 'I' 

THEN SO 1 a UolNSTI 
ELSE SU 1• UoOUTSTI 

£No; 
WHILE 

REP; 
~DPROC; 

PAGE. -------

SU 111 NILSTM DO 
IF SU 1•1 NILINS OR SU aa: 

, THEN TWRTC"INLINONE">I 
RETURN I 

ENDI 
TWRT< "INLIFROM 1 ">; 
IWRTCSUoFROMUoUNUM>I 
TWRTC "INLITB i. "); 
I WRTC SUo TOUN o UNUM>; 
CHEVBPC SU>; . 
SU a= SUoNEXTS; 

PRIST oRTL 

NI LOUT 



......... ~· ........ . 

% PRINT THE TREE. S 

EXT PROC CINT.INT.BYTE> PRICHA; 
EXT PROC () PRTRS,PRINOMI 

ENT PROC PRI TRE CH 
PRINOMC H 
TWRTC "#lliLC 2)#">1 
PRI CHAC 8• 24,; SP); 
TWRTC"*** FAULT TREE***"); 

. PRI CHAC I• 24• SP )I 
PRICHAC8.&8,'-')I 
PRTRSO; • 

ENDPRQC; 

503 
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S PRINT TYPE OF UNIT S. 

fNT PROC PRI TYU C BYTE B) I 
INT 1:• Bl 
TWRTC TYUC I> oL >I 

fNDPROCJ 

PAGE -------

504 

PRITYUoRTL 



:l PRINT ~ITS :l 

!XT PROCC BYTE> PRITYUJ 
EXT PROCCREF UNITDE.BYTE> PRIST; 
!XT PRO CC lNT, 11\JT, bYTE> PRl CHAJ 

SOS 

PAGE FRI~ oRTI.. -------



506 
1 PRINT VARIAEL..ES OF MINITREES % 

EXT PF.OC 0 PRII'IAC; 
EXT PROC CBYTE.Ir-<T> INT GETBIE; 
EXT PROC CINT.INT• bYTE> PRICHA; 
EXT PF.OC CINT> TRNOWR; 
EXT PROC C> PRTGA; 

El'IT PROC PRI VAM C REF EVENT £) J 
REF GATE G 1,. NII.GA1 
PRI CHACe, 4, SP >; 
OUTCE.eVAR>; 
Pni CH A( e, 4, SP >; 
IF GETBIBCE.eiNOU, 1> = I 

THEN TWRTC "IN"}; 
OUTCS.F>; 

EI...SEIF GETBIECEeiNOU,I> = e 
THEN TWRTC "OUT">; 

END; 
IF GETBIBCE.eiNOU,2) = I OR. 

GETBIBCE.elNOU, 3> = I 
THEN PRl CHACe, 3, SP> i ~ 

END; 
PRI CHACe, 6• SP> J 
TRN OWRC Ee FAUI. T>; 
IF EelDEN " 'M' 

THEN PRI GHAC e. 2• SP>; 
G 1= GST; 

ENDJ 
ENDPROC; 

PAGE -------

G ST : = Ee NEXTG; 
PRTGAO; 
PIUI'<ACC )I 
GS'!' I" Gl 

PRl VAM • RTI. 



I PRINT VARIABI..E. OF TREE I 

EXT f'ROCC INT> TEINOWR; 
EXT f'ROCC INT• INT. BYTE> f'RI CHAI 
EXT f'ROCC BYTJD f'RI TYUI 

PNT f'ROC .PRIVATCREF EVENT EH 
___ I_F E•NAVA_I_It- NII..VAR 

THEN OUT< Sf'H 
OUT( E•NAVA.NAHEFH 
OUT< E;;NAVA;;NAHET> I 
OUTCSf'H .. 
OUTC Sf'H 

507 

IF E.•NAVA.NOVA < 11!1 THEN OUT< Sf'H EN DJ 
IF E;;NAVA'~NOVA < 1011 THEN OUT< SP>; END; 
lWRT~E.NAVA.NOVA>I 
f':IU CH M e. ~ SF )I 

EL SE f'Rl CHAC l!l• 11!1. SF> J 
EtWJ -
TRNOWRC E• FAUI..T>; 

, TWRTC "UNIT NO• "); 
-IF EoUt.NO.UNUM < U 

I WRT( E•UNNQ.UNUMH 
PRICHA<I!l•3•SPH, 
PRITYUCE.UNNO•TY>J 

PNDPRQC; 

PAGE -------

THEN OUTC Sf'H ENDJ 

PlilVAT.RTI.. 

'· 



X PRINT GATE OF TREE X 

!XT PROC ( BYTE.INT> INT GETBI Bl 

ENT PROC PRTGA( )I 
OUT<SP>I 
IF GETBI~ "<GSToCLASS.2> • 1 

--- THEN-TWRT< "E.X•OR'~H 

508 

ELSEIF GETBIB"CGSToCI.ASS.l> • I 
THEN TWRT<"AND"H • 

ENDI 
ENDPROCI 

PAGE -------

. ELSE TWRT<"OR">I 

PRTGA oRTl. 

• 



509 
% PRINT TKE TREE BY STEPS % 

EXT PROC CREF EVENT> PRIVATI 
EXT PROC CBYTE•INT> INT GETBIBI 
EXT PROC CINT,INT.BYTE> PRICKAI 
EXT PROC C > PRTGA, PRI KED; 

BilT 

PAGE 

PJ!OC PJ!TJ!S C >; 
REF EVENT E 1• NI LEV; 
WKILE EAST 111 NILEV DO 

L 11 

IF EAST.IDEN • '8' TKEN GOTO LUENDI 
TWJ!TC "INLC 2) I"); 

. PRIKEDC >; . 
IF EAST.IDEN • 'M' 

. TKEN TWJ!TC "TOP EVENT 1 ">; 
ELSE PJ!ICKAC8 • .tbSP>; 

TWRTC "EVENT 1 ">I 
END: 
PRI VATC EAST>; 
IF EAST.NEXTG 111 NILGA AND GETBIBCEAST.INOU,S> • 8 

THEN. GST 1 ~ EAST.NEXTG; 
PJ!TGAC >; 
TWI!TC "INLI'' )I 
E 1a GSTeNEXTEI 
WliiLE E I 11 NILEV DO 

J!EP: 

PRICHAC I• 2• SP>; 
OUTCE.ItiEN); 
TWRTC"•EVENT 1 ">; 
PRI VAT"(£>; 
E 1= £~NEXT; 

EAST I• GSTeNEXTE; 
GOTO L21 .. 

ELSEIF EASTeiDEN I 'B' 

END; 

TKEN .. IF GETBIBCEASTeiNOU,B> = I 
TKEN PRICHA<I,32• SP>: • 

TWRTC"•tVENT ALREADY " 
. "DEVELO PE D1<"); 

ELSE PRICHA< I• 33, SP>; 
TWJ!TC"*DIAMOND EVENT*">; 

ENDI 
IF EASToNEXT 11: NILEV 

TKEN .. EAST I" EASToNEXT:. 
GOTO L2: 

END: 

WHILE EASTeiDEN = 'B' AND 
EASToNEXT :1: MILEV DO 
EAST":= EASTeNEXT; 

REP; 
IF EAST.NEXT 1=: NILEV AND EAST.NEXTG :=: NILGA 

TKEN ·wKILE GSTeBACKEeNEXT 1=:" NILEV AND 

J!EPJ 

GSTo BACK EeBACKG 11: NILGA DO 
GST":= GSTeBACKE.BACKGJ 

IF GSTeBACKEoiDEN = 'M' 
TKEN EAST":• GSTeBACKEI 

I!ETURN; .. 
END: 
EAST 1 = GST. BACK E. NEXT: 
GST 1= EAST~BACKGf 

PRTRS eRTL -------



L2t REP; 
ENDPROC; 

PAGE -------

510 
ENDI 

PRTRS oRTL 



OPTl OtH 1 > EIC• TRI 
Tl TLE . -
PRl NT THE TREEJ 

LET COMERR • 50illll 
LET SP • OCT 40J 
LET LF • OCT 12J 

EXT PROCC >PRlALLJ 
!XT PROCC) RSX.lNTJ 
!XT PRO CC lNT> RSXCLJ 

511 

!XT PROC<INT• REF ARRAY BYTE> RSXOPl• RSXOPOJ 
EXT PJ>OCCINT> INT RSXSWI.RSXSWOJ 

· !XT PROC CREF ARRAY' EIY'TE.REF ARRAY' BYTE> INT TREADI 
EX,. PROC C > BYTE COMl P; 

· SVC DATA RRERRI 
.LAI:IEJ. ERLJ 

. INT ERNJ 
PJ>OCC I NT> ERPJ 

!NDDATA: 

SVC DATA RRSI o; 
PROC 0 BY'TE. INJ 
PROC CBYTE> OUT; 

ENDDATAJ 

SVC DATA RRERRlO 
INT LINENOJ 
BYTE UEFLAG.ERRLUNJ 
INT RSXDSW;· 

!NDDATAJ .. 

· fl'ITA FILDATJ 
ARRAY' .<35) BYTE IFILE. 1= "ISPC35)1"J 
ARRAY C35> BYTE. OFILE I" "ISPC3S>I"J 

!NDDATA: 

ENT PROC RRJOI:IC >; 
ERRLUN I" 3; 
IN I" COMIPl 
IF lNO I 1 P 1 OR INO I 1 T 1 OR INO I 1 R 1 OR INO I 1 1 

THEN E. RP< COMERR>; 
E.NDl 

TREADCOF1Lf., 1'•'')J 
TRE.ADC IF I LE.. "ILFI">I 
RSXlNTC >J 
RSXOPOC l• OFILE.)J 
RSX SWOC I>; 
RSXOP1<2•IF1LE.>J 

. RSXSWIC2>; 
PRIALL ()J 
RSXCLC I>; 
RSXCLC2>; 

ENDPROCl 

PAGE ------- PTR eRTL 



% TEST RANGE OF A FRACTION % 

EXT PROC < FRAC•lNT> FWRTFI 
EXT PROC < 1 NT> FINGEPR; 

512 

ENT PROC RANGEF <FRAC l•lNT HlORLO.LABEL ERRLAB)J 
RNGEPR<HlORLO>J 
fWRTF<l• 6>1 
GOTO ERRLABJ 

ENDPROCJ· · 

PAGE RANGEF.RTL -------



%TEST RANGE OF INTEGER % 

EXT PROC <INT•INT> IWRTFJ 
EXT PROC <INT> J!NGEPR; 

513 

ENT PROC RANGEP <INT l•HIOnLO•LABEL ERRLAB); 
RNGE.PR<HIORLO>; 
1 WRTH J. 6>J 
GOTO ERRLABJ 

. ·.· ENDPROC; 

PAGE RANGE.PoRTL -------



514 
S PROC USED IN GETRNO S 

EXT PROC <INT> RNGEPR; 
EXT PROC < REAL• INT.l!llT> RWRTFJ 

ENT PROC RANGlR (REAL R. I!IIT HlOR..O. LAI:IEL ERR. AB); 
RNGEPR<HIORLO>J 
RWRTF< R. 4• 6>1 
GOTO .ERRLAEI 

ENDPROCI 

~GE RANGEReRTL -------



515 
I READ NAME OF UNIT TO PRINT ITS MlNlTREES I 

EXT PJ\OC UNT.INT .. bYTE> PRICHAJ 
EXT PROC .() INT RETYUNI 
EXT PROC ( INT> PRIMNTI 
EXT PROC ( > PRHEMTI. 
EXT PROC CREF EVENT> PRIVAMI 

ENT PROC READNU <)I 
REF EVENT E t• NILEVI 
lNT I t• 11 
I NT Ell • 
TWRT("INL<4>tREADING TYPE OF UNIT TO PRINT IUNITREES"H 

.PRICHA( 1 .. 39• '-')I 
TWRT< ''I~L< 2> ,.,>; 
B t= .RETYUNOI 
IF fl • ll THEN RETURN; ENDI 

·wHILE ST(l) t1 SP 00 
It=I+l; 

REP I 
PRI MNT<I -1 H 
FOR J 1···1 TO MAXNOUNIT DO 

IF LOT<J> .TYPE • B 
THEN E ..... LOT<J>.FIRSELI 

GOTO Lll .. 
ENDI 

REP; 
Lli.WHII.E EoUNID a B DO 

IF EoiDEN "' 'M' 

REP; 

THEN PRHEMT< H 
PRICHA< 1 .. 5• SP>; 
TWRT< "M.; EVENT I">; 
PRI VAMn:>; 
TWRT< "1NL#"); 

ELSE PRICHA< 1" 5 .. SP>; 
OUT< EolliE.N >; 

ENDI 

TWRT< "-EVENT 1 "); 
PRIVAM'CE); 

E t = Eo NEXT; 

PRICHA<2 .. 68•'*')1 
ENDPROC1 

PAGE READNUoRTL -------



516 
X READ A SET OF FAULTS X 

FXT .PJ!OC< RAB• BYTE, I NT. RAB,LABEL> GETSTRJ 
FXT .PROC< RAb. RAE> LRABJ 
EXT PROC<RAB,f\Ai;) INT COMRABJ 

ENT .PROC READSF OJ 
. INT I r = COFAULTJ 
L ll GETSTIH ST, • X" • 1 .. "FAULT"• L I>; 
WAI LE COMRAB< ST; ""'**"> • e DO 

LRAB< FAU( I> •L• ST>; 
I t• I+ IJ .. 
FOR K ra I TO LENGTH ST DO 

ST<K> -,. S.PJ 
REP; 

L21 GETSTR<ST .. ':t"•I•"FAULT"•L2H 
REP; 
COFAULT 1 = lJ 

ENDPROCJ 

PAGE ------- READSFoRTL 



517 
% RlAD T'tPE OF THE UNITS % 

E(T PROCCRAB,RAB> LRAB; 
EXT PROCCRAB.RAB) INT COMRABI 
EXT PP.OCCRAB,B'lTE,INf,RAB,LABEL> GETSTRJ 

ENT PROC READTU C >1 
. l NT I a• COT\' UNI 

LltGETSTRC ST, •s•, I•"UtH.T"•L I H 
- - WHILE COMRABCST•"***") ·-e DO 

LRABCT'lUCl) oL• STH 
I a• I+ 11 .. 
FOR K a .0 I TO LENGTH ST DO 

STCK>-a• SP; 
REP; 

L2a GETSTRCST,'lll'•l•"WIT"•L2H 
REP; 
COT'lUN I• IJ 

ENDPROCJ 

PAGE ------- READTUoRTL 

• 



518 
S READ FAU~TS AND TRANS~AT£ INTO NUMBERS S 

EXT PROC CRAB. BYTE. INT.RAB.LABE.l.> GETSTR; 
fXT PROC CRAB.RAB> LRABI 
EXT PROC CRAB.RAB> INT COMRAbl 

ENT PROC REFATRCRAB AUlO INTI 
IF COMRABC AllX• "~+") . • I 

THEN . 
Llr GETSTRC ST.'S' •I• "FAlL TC * f*S TO TERM• INPUT> " .. LI >; 

"IF COMRABCST.,"*t*"> • I THEN RETURNCI>I END; -
ELSE LRABC ST. AUX >; -

ENDI 
FOR I r= I TO MAXNOFAU~T DO 

IF COMRABC FAUC I> .L .. ST> • I THEN RETURN< I>: END; 
REP; 
TWRTC"III!LIUNDEFINED FAULT CREFATR.RTL>">; 
RETURN< 0> I 

ENDPROCI. 

PAGE RE.FATR.RTL -------



519 
I READ TYPE OF ~NIT AND TRANSLATE INTO A NUMBER I 

!XT PROC<RAB.BYTE.INT~RAB,LABEL> GETSTRI 
!XT PROC< RAB. RAB> I NT COMRABI 

ENT PROC RE'IY~ () INTI 
LhGETSTR<ST~·~·~t."TYPE OF. ~IT<•+*+*I TO TERMINATE INPUT>"~Ll>J 

- IF COMRAb<ST~''*+•+•"> • l TKEN RETUR!HIIl>IENDJ 
FOR I I. l TO HAXNOUH T Do 

IF COMRAB<TYU<l)•L~ST> • l TKEN RETURN<I>JENDJ 
REPJ . ·· -

' TWRT< "INLIUNDEFINED UNiT<RETYUNeRTL>"H 
RETURN< 8>1 

ENDPROCJ 

PAGE RETYUNoRTL -------



... ,. .............. . 

OPTIONC1> BC.TRI 
Tl TI.E -
READ TilE UNITS; 

. LE.T COMERR • Sllill!l 
LET SP • OCT 42; 
LET LF • OCT 12; 

EXT PROCOREUNITI 
EXT PROCC> RSXINTI 
EXT PROCC INT> RSXCL; 

520 

EXT PRO CC INT. RE.F ARRAY BYTE> RSXOPI • RSXOPO; 
EXT PRO CC INT> INT RSXSWI, RSXSWOJ 
EXT PROC CREF ARRAY BYTE.REF ARRAY BYTE.> INT TREADI 
EXT PROC <> BYTE ECKOIN.COMIP; 

SVC DATA RRE.RR; 
LABE.L ERL; 

INT ERN; 
PRO CC INT> ERP; 

ENDDATAI 

SVC DATA RRSIO; 
PROC <> BYTE I~; 
PROC C BYTE> OUT; 

ENDDATAI 

SVC DATA RRERRX; 
I NT Ll NENO; 
BYTE UEFLAG•E.RRLUN; 
INT RSXDSW; 

ENDDATA; 

DATA FILDAT; 
ARRAYC7i!> BYTE FILE. I= "t11SPC70>1"; · 

ENDDATAI 

ENT FROC RRJOB< > l 
ERRI..UN 1= 3; 
RSXINTC >; 

PAGE 

Ill' 1 = COMIP; 
IF IN() 11 'R' OR IN<> t11 'E.' OR IN<> t11 'U' OR IN() I 

TliEN ERPCCOMERR>; 
E.NDJ 

TREAD( F 11.. E• "=">; 
RSXOPOC I. FILE>; 
RSXSWOC 1>; 

FOR J I• I TO I.ENGTii FILE DO 
FILECJ> := SP; 

REP; 

TREAD( FILE. "11. Ftii")J 
IN : = ECiiO I Nl 
RSXOPJC2,FJLE>; 
RSXSWIC 2>1 
REUNIT <>; 
RSXCLC I >I 
RSXCL < 2>l 

RE.U oRTL 

• • 



.................... 
521 

ENDPROCI 

PAGE REU oRTL -------



522 
% READ AND AI..I..OCATE UNITS % 

EXT PRO CO REF UN I TDE. NEXTFU; 
EXT PRO CC REF INT, INT, INT• INT• RAB• I..AB£1.. > GETINTI 
EXT PROCC> INT RETYUN; 
EXT PROCCINT,INT,BYTE> PRICHAI 

mT PROC REUNI T C); 
RE.F UUTDE U 1• NII..UNEI 
TWRTC"INI..C3>#TOPOLOGY OF THE SYSTEM PART I l">l 
PRICHACI,32••••>; 
TWRTC"'INL.C2>1'DESCRIPTION OF THE UNITS">; 
PRICHACJ,25••·•>; 
TWRTC "1Nl..( 3> I"); 

LIIGE.TINTCCOUNIT,J,MAXNOUUT,J,"HOW MANY UNITS IN THE SYSTEM ••,LJ); 
- TWRTC "INL(2)f••); -
.FOR 1 I• l TO COUNIT DO 

U :a ~EXTFUC >; 
1..2: GETINTCUoUNUM•I•32767•1•:'NO OF THE. UNIT",L.2>l 

Uo TY '" BYTEC R£TYUN C > > i 
TI.IRTC ••1NL. ( 2>1">1 

REP; 
UoNEXU :a NlLUNll 

ENDPROCl 

PAGE. REUNI ToRT!.. 



523 
~ RE.AD VALUES Of MEASURED VARIABLES % 

EXT PROC CREf lNT~lNT~INT~lNT~RAB.LASEL> GETlNT; 
EXT PROC <RAB.BYTE•INT.RAB.LASEL> GETSTR; 
EXT Pf\OC 0 l NT DI SFLAJ 
EXT PROC < REf BYTE,JNT• RAB> GETEYT; 
EXT PF.OC <INT.lNT~BYTE> PRlCHAJ 

!NT PROC REVAME ( )J 
REf VARlAB VI :• NlLVARJ 
REf DATAV Dl -,. NlLDATJ 
BYTE ANS.NfiiiiTJ 
lNT NI>KJ 
GETBY1<ANS•I•"DO YOU .WANT TO LIST THE VARIABLESCY/N)"); 
If ANS •'Y'-1HEN K :• DISFLAOJENDI 
1 f K • 8. THEN RETURN I ENDJ 
TWR1< "1NL( 3>1fiEADING VALUES Of MEASURED VARIABLESICRI"); 
PRICHA<I•36•'*'>J 
TWRTC''I~L(2)1''); 

LA: GE.TSTR< ST. 'X'~ 2• "NAME Of VARo <ADD x, * TO TERM •) "• LA); 
Nf : = ST< 1); 
NT := ST< 2>; 
IJHILE NF 11 '>I<' DO 

LI:GETINTCNl•l•MAXNOVAR•I•"NOo Of VARl ABLE"•LI); 
• FOR l :=-I-TO MAXNOVAR DO .. 

lF VAB<l>oNOVA I Nl 
THEN G CiTO L 21 • 
ELSElf VABCl>oNAMEF c NF AND 

VAB<I>oNAMET = NT 
THEN VI : = VAB<l >; 
ELSE GOTO L2; 

ENDJ 
lf VloVALUES :#: l'ULDA7 AND VloMESU = 'Y' 

TAtN GOTO L3J 
ELSE TWRTC"#XLIVARlAELE NOT MEASUREDII'CRI"); 

GOTO EX; 
ENDI 

L2: RE.P; 
TWRTC"INLINO SUCH VARIABLE Hi THE SYSTEMti'CRI"); 
GOTO EX; 

L3:Dl := VloVALUESJ 
GETBY':'(ANS•l•"DO YOU WANT TO CHANGE THE LlMlTSCY/N)"); 
IF ANS = 'Y' 

THEN 
L4: GETI NT< DloHL• z, 32767• l• "Hl GH"• L4); 
LS: GETI NT< DloLL• fll, 32767• l• "LOIJ''• L5); 

GE.TBYTCANS•I•"DO YOU WANT 10 LHANGE THE PP.IORJTY<Y/N)"); 
lf ANS-= 'Y' 

ENDJ 

THEN 
L6:GET1NTCK, e. 255•l•"PRJORI'rY"•L6)J 

DloPRIO := EYTE<K>; 
END; 

UloPRVA := DloACTVA; 
L7: G£TI li:TC DloACTVA, 2> 32767• l• "VALUE. OF VARo "• L7 >; 
EX: GETSTR<ST .. '%'~2•"NAME Of-VARoCADD ,_,,.. TO TERMo)",EX>; 

NF := ST<l>; 
NT : = ST<2>; 

REP; 
ENDPROC; 

PAGE REVAMEoRTL -------



................. o. .. c.-. ---------------------------------

~ DATA OF A 'R' EVENT ~ 

ENT PROC REVT<REF EVENT E>; 
. Ee BACKG 1•. GATE POI 

E",;NEXTG a• QM.J 
ENDPROCI 

524 
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OPTION< 1> BC.TRJ 
TITLE -
READ SE.T OF FAUl.TSJ 

LET COMERR • 50081 
LET SP • OCT 421 
LET l.F • OCT 121 

" EXT PROCOREADSFI. 
EXT PROC< > RSXINTJ 
EXT PROC< lNT> RSXCI.I 

525 

EXT PROC<INT.REF ARRAY BYTE> RSXOPI,RSXOPO; 
EXT PROC<INT>. INT RSXSWI,RSXSWOI 

. EXT PROC <REF ARRAY BYT£,_REF ARRAY BYTE> lNT TREADI 
EXT PROC (1 BYTE ECHOIN.COMlPJ 

SVC DATA RRERRI 
l.ABU. E.RLI 

INT ERN; 
PROC< INT> ERPJ 

· ENDDATAI. 

SVC DATA RRSIOI 
PROC C > BYTE 1Nl 
PROC <BYTE>.OUTI 

ENDDATAJ 

SVC DATA RRERRlO 
lNT LI!IIENOI 
BYTE UEFLAG.ERRLUN; 
lNT RSXDSW; 

ENDDATA; 

1:¥\TA FlLDAT; 
ARRAYC70> B'iTE FILE '" "#SPC7a>#"J 

&.IDDATA; 

ENT PROC RRJObC >J 
ERR!. UN t a 31 
RSXINTC )J 

1 N 1"' COMI P; 
lF !NO # 'R' OR INO I 'F' OR INO t1 •A• OR INC> I ' ' 

THEN E.RPCCOMERRH 
END; 

TRE.ADCFILE•"•">; 
RSXOPOC I• FILE); 
RSXSWOC I>; 

FOR J r= 1 TO LENGTH FILE DO 
FILECJ) : = SP; 

REP; 

TREAD< FILE• "#LFI" >; 
IN ,,. ECHOINJ 
RSXOPI< 2, FILE); 
RSXSWI< 2>; 
READSFO; 
RSXCL<I>; 
RSXCL<2>; 

PAGE RFA oRTL 
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.ENLPRQC; 

GE. RFA .RTL ------
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X TEST RANGE. OF INTEGER X 

ENT PROC RNGE.PR ( INT KIOR!.O>; 
TWRT< "1Nl.• LFIOUT OF RANGE--">; 
lF KIORI.O • -1 
THEN TWRT< "LDnH 
ELSE TWRT<"KI">J 
ENDI 
TWRT<" LIMIT • ">; 
RE. TURN; 

. !NDPRQC; 

PAGE ------- RlllGEPRoRTL 



OPTION< I> BC.TR; 
TITLE • 
Rf.AD T'/ PE 0 F UN ITSJ 

LET COMERR • SIISIIJ 
LET SP • OCT 40J 
LET LF • OCT I2J 

fXT PROCC >READTUJ 
EXT PROC< > RSXINTJ 
fXT PRO CC INT> FISXCLJ 

528 

fXT PROCCINT.FIEF ARRAY BYTE> RSXOPI.RSXOPOJ 
fXT PROCCINT> INT RSXSWI.FISXSWOJ 
FXT PROC <FIEF ARRAY BYTE. FIEF ARRAY BYTE> INT TREAD; 
fXT PROC <> BYTE ECKOIN.COMIP; 

. SVC DATA RRERRJ 
LABEL ERLJ 

lNT ERNJ 
PROCCINT> ERP; 

ENDDATAJ 

SVC DATA RRSlOJ 
PROC () BYTE lNJ 

. PROC <BYTE> OUT; 
ENDDATAJ 

SVC DATA RRERRX; 
lNT LlNENOI 
bYTE UEFLAG• E.RRLUN; 
H\T RSXDSW; 

ENDDATA; 

DATA F1 LDATI 
ARRAYC72) bYTE FILE := "*SF<70>w"; 

ENDDATAJ 

ENT PROC RRJOBOJ 
ERRLUN :" 31 
RSXlNTC >; 
lfl; :• COMIP; 
IF H;() I 'R' OR !NO I 'T' OR lNO • 'U' OR INO I ' ' 

THEN E.RFCCOMERR>; 
ENDJ 

TRE.ADC F I I.. E• "= "); 
RSXOPOC I• FILE>; 
RSX SWOC 1); 

··FORJ :=I TO LENGTH FILE DO 
Fli...E.CJ> 1 = SP; 

REP; 

TREADCF I LE. "i'I...Ff")l 
IN : = E.CHOINJ 
RSXOPIC 2• F1 LEH 
RSX SWl C 2H 
READTUC>; 
RSXCL C 1 >; 
RSXCLC2H 

PAGE ------- RTU oRTL 
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END.PRQG; 

PAGE RTU oRTL 



...................... 

OPTl ON Cl > BC. TRI 
TITLE • 
!lEAD VALUES OF VARI ABLESJ 

LET COMERR • 5808J 
LET SP • OCT 110J 
LET .LF • OCT 121 

EXT PROC< >REV«1EJ 
EXT PROC<) RSXINT; 
EXT PROCCINT> RSXCLJ 

530 

EXT PROC<INT •. REF ARRAY BYTE> RSXOPI.RSXOPOJ 
EXT PROCCINT> INT RSXSWI.RSXSWOJ 
~T PROC CREF ARRAY BYTE.REF .ARRAY BYTE> INT TREADJ 
EXT _PROC 0 BYTE COI'IIPJ 

SVC DATA RRERRI 
. :LABEL ERLJ 

lNT ERN; 
PROC<lNT> ERPJ 

-· !NDDATAJ 

· SVC DATA RRSIO; 
PROC <> BYTE INJ 
PROC <BYTE> OUT; 

ENDDATAJ 

SVC DATA RRERRXJ 
INT LlNENOJ 
BYTE UEFLAG.ERRLUNJ 
INT RSXDSW; 

!NDDATAJ 

~TA FILDATJ 
ARRAY (35) BYTE IFILE I= "ISP<35)1"J 
ARRAY ( 35) BYTE OFIL£ 1• "ISP< 35)1"1 

ENDDATAJ 

ENT PROC RRJOB< >J 
ERRLUN I" 3J 
IN I= COMI P; 
IF INO I 'R' OR IN() I 'V' OR INO I 'A' OR IN() I 1 • 

THEN ERP<COMERR>; 
ENDJ 

TRE.AD<OFILE. "=">; 
TREAD< I FILE.. "IL Fl"); 
RSXINTO; 
RSXOPO< l• OFILE>; 
RSXSWO< I>; 
RSXOPJ( ~. IFILE>J 
RSXSW1<2)J . 
REVAME ·o; 

. RSXCL< l>J 
RSXCL<~>J 

ENDPROC; 

PAGE. RVA eRTL 
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S SET BOUND• CONDe & NeAeCe FOR MINITREE S 

EXT PROC (ftAI:l) INT REFATR; 
EXT PROG<REF INT.INT> SETBIT; 

£NT PROC SBC<REF BOUNDECO BOCO>J 
I NT rH 
INT FAEV 1• BOCOeVARBCeFAUI.TI 

. IF FAEV • 1 THEN" SETBIT<BOCOeNA1•2>1 
ELSEIF fAEV • 2 THEN SETBIT<80COeNAI•1>; 

ELSE.IF FAEV • 3 THEN SETBIT<BOC0eNA1•4>1 
· ELSEIF FAEV • 4 THEN SETBIT<BOC0eNA1•3>: 

. S MORE FAUI. TS. CAN BE ADDED . S -
END; 
TWRT< "INLf NOT ALLOWED CONDITIONS : INI...I">; 
J I • REFATR< "++"); 
WHILE J I lil DO 

IF J <= 16 THEN SETBI T< BOCOeNA1•J >; 
ELSEit J<• 32 THEN SETBIT<B0COeNA2.J•16>; 

EL. SE! F J ea 48 THEN SETIHTCBOCOeNA3.J•32); 
END; 

J I• REFATR<"++"); 
REP; 

ENDPROC; 

PAGE -------

. .. 

sac eRTL 
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% SE.T A BIT IN A BYTE % 

ENT PROC SblTBYCREf BYTE BYT1INT BITNU1H 
VAt. bYT I" BYTE. ( BYT LOR <128 SRL <8-biTNtJM))); 

ENDPROCI 

PAGE. SBITBY.RTL -------
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I SCAN THE VARI ABI..ES S 

!XT PROC ClNT> .LORIMlJ 
!XT PROC CRAB> INT REFATIU 
EKT PROC <REF VARlAB> 1NT CHEVACJ 
!XT PROC CBYT~1NT> 1NT GETBIBJ 

&IT PROC SCANVAOJ 
1NT .1 I 

. REF VAR1AB V 1• N1l.VAIIIVP 1• NILVAJU · 
WHILE Ill • 0 DO 

1 .J. lJ 

REPJ 
91DPROCJ 

PAGE 

V 1• VAB<IH 
WHILE VoNOVA # Ill DO 

IF VoMESU • 'Y' AND CtiEVAC<V> • l 
THEN IF GETBIBCVo!.XI2> • 11 • 

THEN IF VP r=: NILVAR 
THEN VP r= V; 
EL SElF 

VPoVALUESoPRIO<VoVALUESoPRIO 
THEN VP aa VJ .. . 

ENDJ 
END; 

ENDJ 
I I"' I+lJ 
V 1". VAB< I>; 

REPJ 
IF VP 1"1 NlLVAR THEN RETURNJENDJ 
VST 1= VP; 
Bl.OCK 

REF DATA V VI a a VPo VAL UESJ 
IF VloACTVA.> VloHI.. 

TAEN LORIMI < REFATR< "HI">>: · 
ELSEIF VloACTVA < VleLL 

TREN LORlMl <REFATRC "LO">); 
ENDJ 

ENDBLOCK; 
VP I" NILVARJ 
BT I" e; 
C s= '+'J 
FLAG ac 11: 

SCANVAoRTL 
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I SET BOUND• CONDo AND No Ao Co IN TREE I 

E<T PROC ClNT.REF lNT> COPYB11 
EXT PROC () REF BOUNDECO NEXTFBI 

ENT PROC SETBC ()I 
REF BOUNDECO Bl 1• ESToNEXTGoBCJ 
GSTeBC 1• NEXTtBOJ 
BCST 1• GSTeBCJ 
BCSTeVARBC i"• EAST; 
COPYBl ( BleNAl• BCSTeNAI >; 
COPYBlCBieNA2.BCSToNA2>1 
COPYBl CBI ~NA3• BCS.TeNA3>1 

JNDPROCJ 

PAGE SETBC .RTI. 
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% SET A BIT lN AN INTEGER % 

fNT PROC SETBlTCREF INT WORD.INT BlTNUM>J 

VAL WORD r• WORD LOR Cl SLL CBlTNUM- I>>; 
fNDPROCJ 

PAGE SE.TBl ToRTL -------



S SET A GATE IN TREE S 

I!XT PROC C) REF GATE NEXTfG1 
I!XT PROC () SETSCI 

ENT PROC SETGAC H 
EASToNEXTG 1• NEXTFGC )1 
GST i • EASToNEXTG1 
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GSToCI.ASS 1.ii GSToCI.ASS I.OR ESToNEXTGoCI.ASS1 
.GSTeBACKE 1• EAST; 
SETBCO; 

ENDPROCI 

PAGE SETGA oRTI. 
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% SET STREAM % 

EXT PROC 0 REF STREAM NEXTFSJ . 

ENT PROC SETSTRCREF STREAM S> REF 
Wllll.E SoNEXTS 1 #1 Nll.STM DO 

s··: a SoNEXTSJ 
REP; 
SoNEXTS I=NEXTFSC >; 
S 1• SoNEXTS; 
RETURIHS>; 

ENDPROC; 

STREAMJ 

PAGE SETSTRoRTL. -------
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I SET GATE FOR MJNITREES I 

EXT PROC <REF JNT,INT,INT,JNT,RAB,LAE.E.L> GETINTJ 
EXT PROC ( > REF BOUNDECO N£XTFBJ 
EXT PROC () R£F GATE N£XTFGJ 
EXT PROC CREF BOUNDECO) SECJ 
EKT FROC CREF BYT£,INT> SBITBYJ 

ENT f'ROC SGAC REF EVENT E>J 
INT Cl 
EeNEXTG 1• N£XTFG<>J 

'GATEPO I• EeNEXTGJ 
L hGETINTC c, e. 2, 1, "TYPE OF GATE< 8•0R, l•AND, 2•EXOR> ", Ll >; 

• SBI TBY < GAT£PO; CLASS, CH . . . • 
GATEFOeBACKE a·= El 

.GATEPOeNEXTE 1= EoNE.XT; 
GATEPOeBC 1= NEXTFB()J 
GATEFO~BCeVARBC 1• £1 
SBCC GATEFOol:IC>J 

ENDFROC; 

PAGE SGA oRTL -------



OPTION<1> BC.TR1 
TITLE 

STDo DATAl 
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S$**********************************************l 
LET ARBSI Z • 1 e; 
LET ARAB • ARRAY<ARESIZ)BYTE1 
LET RAB • REF ARRAY BYT£1 
LET SP • OCT 4e1 
LET.LF •OCT 121 
LET CR • OCT~ 151 
LET VT • OCT 131 
LET EQ • OCT aa.oCT 77•0CT 40.0CT 7•0CT 131 
LET.NL • OCT .15.0CT 121 
LET.FOREVER ··WHILE 9=91 

l RESTRICTIONS OF THE DATA BASE l 

~****************************************•**********************% 

LET MAXNOE = sea; % MAXo NOo .OF EVENTS l 
LET MAXNOEM1 oi 499; l MAXNOE ;,;. I % 
LET MAXNOG ;; 1S91 % MAXo No·.; OF GATES• boCo & NoAoCo % 
LET MAXNOGM 1 .;; 1491 % MAXNOG • 1 % 
LET MAXNOUN!T =-151 % MAX NOo"Of; UNITS %1 

LET MAXNOUNlTMl ,; 141 % MAXNOUtHT-1 % 
LET MAXNOSTR =·se;· % MAX NOo Or"STREAMS IN THE SYSTEM% 
LET MAXNOSTRM 1 "' 4~ 1 % MAXNOSTR - 1 % 
LET HAXNOVAR .0 se; % HAX. NO• Or QARo IN THE SYSTEM % 
LET MAXNOVARM1 = 491 % MAXNOVAR - 1 % 
LET HAXNOMEVAR a 3e; % HAX NOo Or AEASURED VARIABLES % 
LET HAXNOFAULT " se; % MAX NO• OF FAULTS % 

S$************************************************************% 
%DESCRIPTION OF THE RECORDS % 
~*****~*****************************************% 

MODE EVENT <BYTE IDEN.UHD,VAR,INOU. 
REF VARI AB NAVA, 
INT FAULT. 
REF EVENT N£XT,TQP, 
REF GATE BACKG.NEXTG• 
REF UNITDE UNNO• 
FRAC PROE); 

MODE GATE <BYTE CLASS, EXTRA. 
·nEF EVENT BACKE.NEXTE, 
fiEF GATE NEGATE. 
REF BOUNDECO BC); 

MODE BOUNDECO <REF EVENT VAREC, 
INT NA1,NA2.NA3• 
REF EO fk.l DECO N EX TBC); 

MODE INDEX <BYTE TYPE.TEX, 
REF EVENT FI RSEL); 

MODE UNITDE <INT UNUM• 
BYTE TY.TYE• 
RE.f STREAM INST.OUTST, 
RE.F UNI 'TOE NEXUH 

PAGE STDAT oRTL -------
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MODE STREAM <BYTE SIO.EIO. 
REF UNI TDE FROMU• TOOO• 
REF VARIAB NAVAR• 
REF STREAM NEXTS>; 

MODE VARIAB <BYTE NAMEF.NAMET•MESU•EX• 
INT NOVA• 

. REI' STREAM BACKS. 
REF VARI AB NEXVAR• 
REF DATAV VALUES>; 

MODE DATAV CINT HL.LL.FRVA.ACTVA• 
BYTE FRIO• PREX>J 

MODE FAS <ARAB L>; 

%************************************************" 
EXT DATA MINITI 

% ARRAY OF EVENTS % 

ARRAY <MAXNOE> EVENT EVT ; 

% ARRAY OF GATES % 

. ARRAY <MAXNOG> GATE GAT; 

X ARRAY OF BOUND• CONDITIONS % 

ARRAY CMAXNOG> BOUNDECO BCO ; 

% ARRAY .TO LOCATE TOP EVENTS OF UNITS X 

ARRAY <MAXNOUNIT> INDEX LOT ; 

% ARRAY OF FAULTS % 

ARRAY <MAXNOFAULT> FAS FAU ; 

~ ARRA'i OF TYPES OF UNITS% 

ARRAY (MAXNOUNIT> FAS T'iU ; 

:r. NIL DE.CLARATlONS % 

EVENT NlLEV I 

EVENT NlLNEX ; 

GATE NILGA,; 

GATE Nlt.NEG ; 

GATE QM ; 

BOUNDECO NILBC ; 

BCUNDECO NILNEEC ; 

PAGE STOAT .RTL -------
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% INITIATION Of VARIABI..ES % 

REf EVENT fREEV ; 
REf GATE fREEGA I 
REf GATE GATEPO I 
REf BOUNDECO FREEBC ; 
lNT Cl I 
INT Cf I 
UIT COLO I 
INT ITE I 
INT COfAUl.T I 
INT COTYUN I . 
ARRAY CARBSIZ> BYTE ST I 

&:DDATA: 

~*************************************************************% 

EXT DATA TOPOLOGY; 

% ARRAYS USED TO DESCRIBE THE TOPOLOGY OF THE SYSTEM % 

% ARRAY OF UNITS % 

ARRAY (MAXNOUNIT> UNI TOE UNI ; 

. % ARRAY OF STREAMS % 

ARRAY CMAXNOSTR> STREAM STR J 

, ARRAY CMAXNOVAR> VARIAB VAB I 

% ARRAY OF MEASURED VARIABLES % 

.ARRAY CMAXNOMEVAR> DATAV DAT; 

~ NIL DECLARATIONS % 

UNITDE Nii.UNI ; 

UNITDE NILUNE; 

STREAM NILSTM ; 

STREAM NlLSTN I 

STREAM NILINS ; 

STI'.EAM NI LOUT ; 

VARIAB NILVAR ; 

VARIAB NIC.VAN ; 

DATAV NILDAT ; 

% INITIATION Of VARIABLES % 

.PAGE STOAT eRTL -------



ENDPATAJ 

REF UNI TOE FREEUN I 
REF STREAM FREEST; 
REF VARIAB FREEVA1 
INT COUNTV I 
lNT COUNIT I 
BYTE C ; 
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~ ************************************************* ~ 

ElT DATA TREESJ 

~· 1 NI TI ATI ON OF VARIABLES % 

ENDDATAJ 

INT RTDJ . 
INT ETJ 
lNT FASTS 
III:T FLAGS 
REF EVENT EAST; 
REF EVENT ESTJ 
REI' GATE GSTJ 
REF. BOUNDECO ECSTS 
REI' UNI TOE USTS 
REF STREAM SSTJ 
REF VARI AB VST; 

~***********************************************% 

SVC DATA RRSI 01 
PROCO BYTE IN; 
PROC (BYTE> OUTJ 

ENDDATAI 

SVC DATA RRERR>O 
.INT LINENOJ 

BYTE UEFLAG,ERRLUNJ 
INT RSXDSW; 

ENDDATAI 

ElT PRQC(RAB> TWRT; 
EXT PROC(INT> IWRT; 
ElT PROC( > INT IREADI 
IXT PROC<RAB,RAB> INT TREAD; 

PAGE STOAT .RTL -------



% TEST DIRECTIVE STATUS WORD I 

EXT PROC <INT> RRGEI.J 

ENT· PROC TESDSW < INT E>J 
IF RSXDSW c Ill 
THEN RRGEI.<E>J 
ENDI 

. RETUIItH 
ENDPROCJ 
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PAGE TESDSW.RTL 
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l' TEST TilE RANGE OF A FRACTION I 

EXT PROC <FRAC•lNT•LAEIEI.) RANGEFJ 

ENT PROC TESTF<FRAC l•FRAC LO.LABEL ERRLAEI>: 
IF I < LO 

THEN RANGEF<I.O• -1 .. ERRLAEI)J 
ENDJ 

ENDPROCJ 

PAGE TESTF eRTL 
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~ TEST THE RANGE OF THE INTEGER ~ 

ENT PROC TEST! CINT I,LO,Hl,LABEL ERRLAB)I 
IF I < LO 
THEN RANGEPCLO••J,ERRLAB)I 
ELSE IF I " tll 
THEN RANGEPCKI,+J,ERRLAB>I 
ENDI " 
RETURN; 

ENDPROCI 

PAGE TESTI oRTL 
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:1 TEST SPACE X 

EXT .PROC <JNT> NCLS; 

ENT PROC TESTSP<RAB A,INT LF££D,REF BYTE B>l 
NCLS< LF££D>; 
TWRTCAH 
IF B ,;, S.P 

THEN OUT(' 5' )I 
ELSE OUT<BH 

ENOI 
END.PROC; 

PAGE 
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I DATA OF A 'T' EVENT I 

ENT PROC TE'.VT ( R£F EVENT EH 
EeBACKG 1• GATEPOI 
E.NEXTG I• QMJ 

ENDPROCI 

547 
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S TOP EVE.NT OF TKE TREE S 

EXT PROC 0 REF EVENT. NEXTFEI 
EXT PROC C > SETGAI 

. EXT PROC CREF BYTE• INT> SBI TBYI 

»>T PROC TOEVT C >I 
E.AST 1• NEXTFEC>; 
EASTeiDEN.I• ESTeiDENI 
EASTeUNID I• EST~UNIDI 
EASTeVAR I• ESTeVARI 
EASTeUoiOU I• ESTelNOUI 
EASTeNAVA 1• VSTI 
SBITBYCVSTeEX,2>1 
EA.STeFAUI.T I• ESTeFAUl.TI 
EASTeNEXT I• NlLEVI 
SETGiH >; 
EASTeUNNO 1• USTI 
EASTePROB I• ESTePROB; 
BT I;,; 11 

»JDPROC; -

548 
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% TRANSI.AT£ NO• OF TKE FAUI.T INTO WORDS % 

ENT PROC TRNOWR< lNT 1 >; 
1 F I r Ill Tli£N 

. ENDl 
ENDPROCI 

PAGE -------

TWRT<FAU< l> ol.>l 
£1.5£ "IWRT<I>J 

TRNOWRo RTI. 



·- ................. --------------------,-------------

550 
X PRINT ARRAY BYTE WITHOUT SPACES X 

ENT PROC TWRAB< RAB A>; 
FOR Il• I TO LENGTH A 1>0 

REP; 
ENDPROC; 

PAGE -------

IF ACI> • SP THEN RETURN; 
ELSE OUT<A<I>>; 
END; 

' ..... 

TWRAB .RTL 
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X GET THE VA~UES OF MEASURED VARIABLES X 

!XT PROCCREF BYTE. INT1RAB) GETBYTJ 
!XT PRO CC REF lNT~ INT~ 1 NT1 lNT~ RAE;~ LABEL> GETINTJ 

ENT PROC VALUE CREF VARIAB V); 
REF. DATAV VA ..... NILDATJ 

.. HIT K; 
IF COUNTV <• MAXNOMEVAR. 
' THEN VA 1• DATC COUNTVH 

Lll GE TlNTC VAeHL .. e, 32767, l• "HIGH", L IH 
L~l GETlNTC VAoLL, IIJ, 32767~ 1~ "LOW", L'211 
L3rGETINT(K,B,255~J,"PRI0RITY OF THE VARe"#L3H 
VAePRIO 1: BYTECK>f • 
VeVALUES 1• VAJ 
CO UN TV r=COUNTV + lJ 

ELSE TWRTC "fNLfNO _MOR£ ELEMENTS lN DATCK)" 
"AVAILABLE C VALUE. RTL> ">; 

. ENDJ 
ENDPROCJ 

PAGE ------- VALUE oRT~ 
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Table III.l 

Look~up Table for Faults 

Number Used Name of Fault 

1 HI 
2 LO 
3 OPEN 
4 CLOSED 
5 FL-EX-ENV 
6 BLOCI<AGE 
7 LK-LP-ENV 
8 LK-HP-ENV 
9 ~liDE-OPEN 

10 SHUT 
11 BLOC-QUTL 
12 BLOC-INLE 
13 FAI-TO-QP 
14 MANUAL 
15 CONT-S'l'CK 
16 SENS-S'l'CK 
17 VALV-S'l'CK 
18 FAI-TO-CL 
19 SET-PQ-HI 
20 FAIL-OPEN 
21 FAIL-HI 
22 SEN-FA-LO 

.23 SET-PO-LO 
24 FAI-CLOSE 
25 FAIL-LO 
26 SEN-FA-HI 
27 CONT-F-HI 
28 CONT-F-LO 
29 NQ-CHANGE 
30 EXT-FIRE 
31 MECH-FAIL 
32 OTHER-CAU 
;n Z-HI 
34 Z-LO 
35 A 
36 B 
37 c 
38 D 

' 39 DUMm 
40 NO-FLOW 
41 SI-STR-PL 
42 NQ-SIGNAL 
43 ~ 
44 SHUTDOWN 
45 · CO~IP-BLOC 
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Table III.2 

Look-up Table for !ype of Units 

Number Used Type of Unit 

1 CENT-PUMP 

2 CIDSED-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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Table III.3 

K)DE BOUNDECO DescriEtion 

Field Name Mode Function 

VAlUlC REF EVENT Pointer to a specific eve nt 

NAl (*) INT Integer that stores 16 di fferent faults 

NA2 (*) INT Integer that stores 16 di fferent faults 

NA3 (*) · INT Integer that stores 16 di fferent faults 

NEX'l'BC REF BOUNDECO Pointer to next Boundary Condition .. 

Table III.4 

MJDE DATAV DescriEtion 

Field Name Uode Functio n 

HL INT Stores the High limit of the variable 

LL INT Stores the Low limit of the variable 

PRVA INT Stores the previous valu e of the variable 

ACTVA INT Stores the actual value of the variable 

PRIO BYTE Stores the priority of the variable 

PREX BYTE Spare field 



Field Name 

IDEN 

UNID 

VAR 

INOU 

NAVA 

FAULT 

NEXT 

TOP 

BAO<:G 

NEX'l'G 

UNNO 

PROB 

Mode 

BY'l'E 

BYTE 
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Table Ill. 5 

MODE EVEll'l' Description 

Function 

Describes the type of event according to 
the definitions of Chapter 3 

Describes the name of the unit to which 
the event is related 

BY'l'E Describes the variable of the event. 

' BY'l'E Describes the type of variable (output, 
input, internal o no variable) 

REF VARIAB Pointer to the variable related to the 
event in the topology. (Only used in 
the construction of the fault trees) 

INT Describes the name of the fault 

REF EVEll'l' Pointer to next event (if there are any) 

REF EVENT Pointer to next top event used only in the 
construction of minitrees) 

REF GATE Pointer to the backgate of the event 

REF GATE Pointer to the next gate of the event. 
( If there are any) 

REF UNI'l'DE Pointer to the unit to which this event 
· belongs in the topology. · (Only used in 
the construction of the fault trees) 

FRAC Stores the probability of the event 
(Basic events only) . 
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Table III.6 

MODE GATE Description 

Field Name Mode Function 

CLASS(*) BYTE Describes the type of gate (AND, OR, 
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 

~t::>DE INDEX Description 

Field Name Mode Function 

TYPE BYTE Describes the type of unit 

TEX BYTE Spare field 

FIRS EL 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 III.B 

MODE STREAM Description 

Field Name Mode Function 

SIO (*) BYTE Describes the type of stream (input or 
output) . 

EIO 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 III.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 Describes 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 cif the 
unit 

NEXU REF UNITDE Pointer to the next unit of the system 



Field Name 

I~F 

t!AllET 

MESU 

EX 

NOVA 

BACKS 

NEXVAR 

VALUES 
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Table III .1.0 

MODE VARIAB Description 

Mode 

BYTE 

BYTE 

BYTE 

BYTE 

Function 

Describes the first letter of the complete 
variable 

Describes the other letter of the complete 
variable. (No letter will be assigned 
if it refers to an internal variable) 

Is used to know if the variable is a 
measured one or not 

Is used only during the definition of the 
topology· 

INT Describes the No. Cif the variable 

REF STREAM Pointer to the back stream, (the stream 
which carries the variable in the 
topology) 

REF VARIAB Pointer to next variable 

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 

.Name cif 
Mode 

Variable 

FREEV REF EVENT 

FREEGA REFGATE 

GATEPO REF GATE 

FREEBC REF BOUNDECO 

FREEUN REF UNITDE 

FREEST REF STREAM 

FREE VA REF VARIAB 

EAST REF EVENT 

EST REF EVENT 

Function 

Pointer to the next free event in the 
array of events 

Pointer to the next free gate in the 
array of gates 

Pointer to the actual gate being used when 
developing a fault tree 

' Pointer to the next free Boundary Condition 
in the array of Boundary Conditions 

Pointer to the next free unit in the array 
of units 

Pointer to the next free stream in the 
array of streams 

Pointer to the next free variable in the 
array of variables 

Pointer to the actual events being used 
during the development of a fault tree 

Pointer to the event of the minitree that 
is 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 

SST REF STREAM 

VST REF VARIAB 

used at each stage of the development of 
a fault tree 

Pointer to the stream of the topology that 
is being used at each stage of the fault 
tree development 

Pointer to the variable of the topology 
that is being used at each stage of the 
fault tree development 
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Table III.l2 

Description of the Tasks 

Name of 
Function Options the Task 

BMT Build Minitrees None 

BTR* Build Trees 16-Design 
1-Real Time 

CAL Link and clear the arrays 0-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+9* 1+3 
Base A B 

A-No. of arrays 
B-Part of the array 

DES Description of the units in None 
the topology 

LIT Link the arrays related to 
None the topology 

P!fi' 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 
topology 

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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OPTI OIH I> BC. 'l'RJ 
nTtE -

DATA BASE; 

~**********************************************I 
LET ARBSIZ '" IIU 
LET ARAB " ARRAY<ARBSIZ>BYTEJ 
LET RAB '" REF ARRAY BYTE; 
LET SP '" OCT 401 

I RESTRICTIONS OF THE DATA BASE I 
~**************************************************************~ 

LET MAXNOE a sa.a; I MAX• NO• OF EVENTS I 
I MAXNOE ;. I I MET MAXNOEMI " 499; 

LET MAXNOG .i IS2J I MAXe NO~ OF GATES, BoCo & NoAoCo I 
I MAXNOG - l I LET MAXNOGMI a l49J 

LET MAXNOUNlT .,-as; 
LET MAXNOUNITMI a l4J 
LET MAXNOSTR ,.-se;
LET MAXNOSTRMI " 49; 
LET MAXNOVAR a S0J 
LET MAXNOVARMI a 49; 
LET MAXNOMEVAR • 301 
LET MAXNOFAUL.T '" Sill 

I MAX NOe .. OF' UNITS IJ 
I MAXNOUNI T-1 I 
I MAX NO• Or-STREAMS IN THE SYSTEM I 
I MAXNOSTR - I I 
I MAX NO• Or 9ARo IN THE SYSTEM I 
I MAXNOVAR - l I 
I MAX NOo Or MEASURED VARIABLES I 
I MAXe' NOo OF FAULTS I 

~************************************************************~ 

I DESCRIPTION OF THE RECORDS I 

~**********************************************I 

PAGE 

MODE EVENT CBYTE IDEN,UNID.VAR.INOU• 
REF VARI AB NAVA, 
INT FAULT, . 
REF EVENT NEXT• TOP• 
REF GATE BACKG.NEXTG, 
REF UNITDE UNNO, 
FRAC PROBH 

MODE GATE C BYTE CLASS, EXTRA. 
REF EVENT BACKE•NEXTE• 
REF GATE NEGATE, 
REF BOUNDECO BC>J 

MODE BOUNDECO CREF EVENT VARBC, 
INT NAt.NA2•NA3• 
REF BO~DECO NEXTBC>: 

MODE INDEX <BYTE TYPE,TEX• 
REF EVENT FIRSELH 

MODE UNITDE CINT UNUM• 
bYTE TY,TYE, 
REF STREAM INST,QUTST, 
REF UNITOE NEXU>J 

MODE STREAM <BYTE SIO,EIO• 
REF UNITOE FROMU,TOUN, 
REF VARIAB NAVAR. 
REF STREAM NEXTS>; 

Fig. III.2.3.1 Data Base Program: /continued 

OATBASoRTI. -------
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MODE VARIAB CBYTE NAMEF.NAMET.MESU.EX. 

INT NOVA, 
REF STREAM BACKS• 
REF VARIAB NEXVAR1 
REF DATAV VALUES>; 

MODE DATAV CINT HL•LL.PRVA.ACTVA• 
. BYTE PRI o, PREX >; 

MODE FAS CARAB L>; 

~***********************************************% 

:ENT DATA MINITJ 
' 

~ ARRAY OF EVENTS ~ 

. . ·· . 
. ' 

ARRAY CMAXNOE> EVENT EVT 1= 

q SP, SPI SP, ii•NILVAR• e, NILEV• NILE V• 
NILGA.NILGA•NILUNI.0o0B0> CMAXNOEMl>• 

C SP~ SP, SP, a, NIL VAR. 81 !ULNEX• NILEV• • 
NILGA• NILGA• NILUNI, a • 0Biil> > J 

~ ARRAY. OF GATES ~ 

ARRAY CMAXNOG> GATE GAT1a 
CC iil1 SP. NIL EV•N IL EV, NILGA• NIL BC> CMAXNOGM 1 > 1 

C a. SP,NlLEV.NILEV.tHLNEG•IULBC> >; -

~ ARRAY OF BOllNDo CONDITIONS ~ 

ARRAY CMAXNOG> BOUNDECO BCO 1• 
CCNILE.V•il• e. iil•NII,.BC> CMAXNOGMI>• 

CNILEV•0•l•i'•NILNEBC>H -

~ ARRAY TO LOCATE TOf EVENTS OF UNITS :t 

ARRAY CMAXNOUNIT> INDEX LOT 1" 

CCSP,SP,IULEV> CMAXNOUNIT>>J 

~ ARRAY OF FAULTS ~ 

ARRAY CMAXNOFAULT> FAS FAll 1• 
CC "ISPCARBSIZH"> CMAXNOFAULT> > l 

~ARRAY OF TYPES OF UNITS ~ 

ARRAY (MAXNOUNIT> FAS T'lU I" 
' CC"#SPCARBSIZ>I"> CMAXNOUNIT>>J 

~ NIL DECLARATIONS ~ 

EVENT NILEV 1• 
C SP, SP, SP1 SP1 NILVAR• ii•NlLEV.NILEV.NILGA• NILGA• NILUNI1 

8oiiJBiiJ)J • 

EVENT NILNEX I• 

( '*'• '*'• '* '• '*'•.NlLVAN• e.NILEV.tULEV•NILNEG•NILNEG• 
NII..UNI • e. 388>1 

GATE NILGA I• 

PAGE 

Fig. III.2.3.1 /continued 

DATBASoRTI.. ------- ) "! 
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( SFI SE' I NI LEVIN ILEVI NILGAI NIL BC) 1 

GATE NILNEG := 
C'*'~'*'•NlLNEX•NlLNEX~NlLGA.NlLNEBC>J 

GATE QM I • 
C'?'ISf',NILEV1NlLEV1NlLGA1NlLBC)J 

BOUNDECO NILEC r• 
CNILEVIIh llll!INILEC); 

BOUNDECO NILNEBC r= 
CNILNEXI "I "I iiiNlLBC); 

% INI~IATION OF VARIABLES % 

,. 

EIIIDDATAI 

REF EVENT·FREEV 12 EVTCt>; 
REF GATE FREEGA I= GATCI>; 
REF GATE GATEPO := GATCI>; 
REF BOUNDECO FREEBC r 2 SCOC 1 >; 
INT Cl ·: • U 
INT CF := I; 
INT COLO. r,;, J; 
INT ITE I'" If· 
INT CO FAULT. 1.2 1J 
INT COTYUN r• 1i 
ARRAY CARBSIZ>.BYTE ST 1= CSPCARBSIZ>>J 

~************************************************************% 

ENT DATA TOPOLOGY; 

% ARRAYS USED TO DESCRIBE THE TOPOLOGY OF THE SYSTEM % 

s ARRAY OF UNITS % 

ARRAY CMAXNOUNIT> UNITDE UNI 12 

( (ill SPI SPIIULSTMINILSTMI NlLUNI) ( MAXNOUNI Tt11). 
(0~SPISP1NILSTM1NlLSTM~IULWE)); • 

S ARRAY OF STREAMS % 

ARRAY (MAXNOSTR> STREAM STR r• 
CC B1 i!bNILUNI1 NI LUNi1 NiL V ARI NILSTM > CMAXNOSTRM 1 > • 
· < e~ a.N ILUNI ~ NILUNI1 NIL VAR1 NI LSTN > >J 

% ARRAY OF VARIABLES S 

ARRAY CMAXNOVAR> VARIAB VAB 12 

( C SP1 SP. SP1 0• e. NILSTM.NILVARI NI LDAT> (MAXNOVARM1> • 
( SP1 SP1 SP, il• 1!1 NILSTM1NILVAN• NI LDAT>); 

·, S ARRAY OF MEASURED VARIABLES S 

ARRAY CMAXNOHEVAR> DATA V OAT r • 
( ( 81 il•lil• i!l1 SP1 SP> CMAXNOM EVAR> > J 

· S. NIL DECLARATIONS S 

PAGE -------... , ........... . 

Fig. III.2.3.1 /continued 

DATBASoRTL 

? 
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Ul'H TDE NII..Ul'H :'" 
<a .. SP .. SP;, N 1 I..STM .. N 11..STM .. Nil.. UNI >; 

UNI TDE N11..UNE :-• 
(0 .. '*'•'*'•NII..STN .. NII..STN .. NII..UNI>; 

STREAM N11..STM I'" 

( SP, SP, NII..UNI• NII..UNI, !H 1.. VAR, NII..STM); 

STREAM NII..STN : = 
< 1 * ' .. '* '• NI 1.. UNE• tU I.. UN E. NI 1.. VAN• N 11.. STM> J' 

STREAM NII..INS P• 

('%','%'•NII..UNI.NII..UNI.NII..VAR.NII..STM>; 

STREAM N11..0UT :'" 
('&','&'•NII..UNI.NII..UNI.NII..VAR .. NII..STM>; 

VARIAB NII..VAR I'• 

C SP .. SP, SP, SP, 0• N11..STM.NIL VAR. NII..DAT>J 

VARIAB NILVAN I'• 

( '* '• '* '• '* '• '* '• l!l• N11..STN•N If.. VAR. NILDAT>; 

DATAV NII..DAT := 
c a. a. a. a. • * •. • * • >; 

% INITIATION OF VARIABLES % 

REF UNI TOE FREE UN "' UNI(l>; 
REF STREAM FREEST ;a STRC I>; 
REF VARIAB FREEVA ::o VABC I>; 
INT COUNTV I'" 11 
INT CO UNIT "" I; 
BYTE C I'" '+.; -

fNDDATM 

~******************************************************% 

ENT·. DATA TREES; . 

%INITIATION OF VARIABLES % 

·:. 

IIIIT RTD :,. 3; 
IIIIT BT :• 31 
INT FAST I'" a; 
INT FLAG r• e; 
REF EVENT EAST :• NILEV;_ 
REF EVENT EST :• NILEVJ 
REF GATE GST I'" NILGAJ 
REF BOUNDECO BCST 1• NII..BC; 

-' REF UNlTDE UST I • NIL!MlJ · 
REF STREAM SST :• NII..STM1. 
REF VARIAB VST :• NILVARI 

EliiDDATAJ 

Fig. III.2.3.1 

PAGE DATBASeRTL -------
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1/0 Data 

DATA BASE 

(DAT BAS) 

RTL/2 
Resiaent Library (F:fREES) 

General Partition 
for System Tasks 

SYSPAR 

RSX-llM 
Executive 

Fig. 111.2.3.2 Memory layout used;in this 
work 
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1---'---iM NILillllt 

' 

SlO EIO FROMIJ TOUI'I NAVAl. 

NILSTM 

VALUES 

VM(l) 1----1· NILDArA 

IIAMEP RAIIET MES11 EX NOVA B.ICU IIEXVAJ. VALUES 

VAB(2) 

NEXO 

UNI (2) 1----.-1 NILIJIIIT 

SIO EIO FROMII TOIJII NAVAl. 

STI.(2) NILSTM 

VALUES 

VAR(3) 

F1a. III.%.3.3 Part of the tht 1tructure tor the topolosy of the tvo phe and valve evstem. 
example used in Chapter 4 

NILDAT 
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B'IT. TI: /SH•BA I• BMT 
IOR.AR2• T/LB• SLB/LB: SLRFR: SLRFWF• ELB/LB . . . 
I 
lNITS=3 
ACTFIL,.2 
ASG:aTI: I: 2: 3 
PAR,.GENi 40l0 0h 40300 
PRI=B0 
TASK"•••BMT 
COMMON•DATBAS:RW 
LIBR•FTREES:RO 
/I 

.. 

Fig. III.3.1 Task BMT indirect command file 

PAGE BMT eCMD -·-----



BTR;Tl:/SH~BTRIMP 
STACK~2o:lll0 
ttH TS~3 

.ACTFII...=2 
ASG=TI: I: 2: 3 
~~GENi40000:40000 
FRI=SII 
TASK=eooBTR 
COMMON=DATbAS:RW 
I...IBR=FTREES:RO 
11 
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Fig. III.3.2 Task BTR indirect command file 

~GE BTR oCMD -------...................... 



1.1 AI 
Ch 

1.11: 
C2z 

!.AI: 
I..A2z 
I..A3: 
1..12: 

569 . 
eROOT 8TR•8AI•T/1..8:AI..MIP:COMIP:AI.MOP:TESDSW•I..IA 
'OfCTR E1..8,1..8iRSXGMC:RSXWTS:RSXQIO•LI 
'ifCTR T/1.8: 8UII..TTz GETBI T: SE TBI T: GE.T9I 8: DESIGN: OUTP•L 11 
·.; FCTR T/1..8: GETSTR: COMRAB•*([.2, L3• L4> 
'0 FCTR T/1.. 8: LOOKF'Vz SCANVAi'LOnl Ml: CHEVAC•*C I..AI.LA2•LA3> 
'0 FCTR T/1..8: I..F'EM'f •• -
'OFCTR T/1..8zLRVMT 
'0 F'CTR T/1.8: 8Ul!.DT: NEXTF'E: NEXTFG: NEXTF'81 DE!. GAT: 581TBY•LI2 
.• F'CTR T/LBz DE.L8Cz COFfBI•*<L81•L82) 

LBh 
l.b2z 
1..821: 
1..822: 
1..823: 

.•fCTR T/LEzTOEVT:SETGA:SET8C" • 
._ fCTR T/1.8: bUll. DRz BUlL DE: NEW£ VTz COPYGAz COP8I 8•1.821 

1.31 
1..4: 

PAGE -------

efCTR T/I..BzCOPY8C:CHEVARzCHEONLzREF'ATR:LRABzFIVISiCHEVOR•L822 
eF'CTR T/L8zCHEEOR:CHEBC:CHEAND:GARCOL:DELEVTzCHEEDA:NODEVL•LB23 
;. FC'i'R T/I..Bz CHSE8C: Cl..81 TB: CHECK D .. 
.. FCTR T/1..8:GETINT:TESTI:RANGEP:RNGEPR 
efCTR T/1..8:GETBYT 
;;END 

Fig. III.3.3 Task BTR overlay description . 

8TR 



CAL~Tl:/SH=BAl~CA~ 
T~B.ELB/~B 
I 
UUTS=t3 
ACTF1~"2 
ASG=tTl: l: 2:3 
~&..GENi4808~:48283 
PR1=80 
TASK"•• •CA~ 
COMMON;; OATBAS: RW 
~lbR,.FTREES:RO 

/I 

·'": 
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Fiq. III.3.4 Task CAL indirect command file 

PAGE CA~ •CMD -------



DEB• Tl: /SH,.DEB/MP 
UHTS"3 
ACTF11..=2 
ASG•Tlal: 2:3 
~R .. GENi40000:400l3 
PRI=B0. 
TASK= •• oDEB 
COMMON:i DATBAS: RW 
1..1 ER,.FTREESa RO 
// 
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Fig. III.3.5 Task DEB indirect command file 

~GE DEB oCMD -------................. 



Ll: 
L~: 
L3: 
1.41 
LS: 
1.6: 
L7: · 
LS: 
1.9: 
LU: 
Lll: 
L I~: 

·, 

PAGE 
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oROOT DEB•BA1•10R•AR2•T/LB:COM1P:TESDSW-SLB/LB:SLRFWF-L1 
oFCTR ELB;/LBiRSXGMC-L~ .• 
·• FCTR T/LB1 DEbUG: TE'STSP: PIU CHA•*( L3• L4•L5• 1.6.1.7• LB. 1.9• I. 1 11• L 11• L 12> 
o FCTR T/LB: DEBEV-T/LB • 
~FCTR T/LB: DEBGA:;T/LB 
~FCTR T/LBIDEBBC:;T/LB 
oFCTR T/1.81DEBI.OC-T/1.8 
eFCTR TIL8:DEBUN-T/1.8 
-~FCTR T/1.81 DE85TR-T/L8 
·• FCTR" T/1.81 DEBVAR:;T/LB 
._.FCTR TILB: DEBDAT:OT/LB 
eFCTR T/LB:DEBFA~~T/1.8 
-~FCTR TILB: DEBTUN;.;T/1.8 
..-wo 

Fig. III.3.6 Task DEB overlay description 

DEB oODI. -------



DESI Th /SH:oBAb DES 
IQR, AP.2, T/l.B• £L.B/l.B 
I 
UNITS=3 
ACTFIL.:o2 
ASGaTI: 1: 2: 3 
AAR~GENi4ZBB0:4BZBB 
PR1=80 
TASK= • • • DE.S 
COMMONaDATBAS:RW 
LlBR=FTREE.S:RO 
11 
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Fig. III.3.7 Task DES indirect command file 

AAGE DES oCMD -------



LIT .. Tli/SH=BAl .. LI T 
IOR .. AR2 .. T/LB .. £LB/LB 

.I 
t.NITS=3 
ACTFIL,.2 
ASGaTII I r 2r 3 
~R•GENi40S30:4SS00 
PIU,.Bil 
TASK• • • oLI T 
COMMON•DATEASrRW 
LIBft,.FTREESrRO 
I/ 
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Fig. III.3.8 Task LIT indirect command file 

PAGE LIT oCMD -------



.FMT• Tl: /Sii=EAl• FMT 
IOR. AR2, T/L a, £LB/LB 
I 
l.NITS=3 
ACTFIL=2 
ASG=Tlll: 213 
PAR=GENi4Z000143330 
PRI =B a 
TASK=•• oPMT 
COMMOif,il)ATBASI RW 
LI BR=FTREESI RO 
11 
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' 

Fig. III.3.9 Task PMT indirect command file· 

PAGE FMT oCMD -------



PIU• Tl t ISH= BA I• PRI 
. IOR• AR2. T /L s, £1. 8/L B 

I 
lNITS=3 
ACTI'll.a2 
ASGaTI: l: 2: 3 

. FAR•GENi 40000: 401HI0 
PRI=80 
TASK'" o • oPRI 
OOMMON•OATBAStRW 
LI BR'" F TREES I RO 
/I 

576 

-~· 

Fiq. III.3.10 Task PRI indirect command file 

PAGE PRI oCMD -------



PTRITI:/SH~BAl#PTR 
10~ AR2~ T/LB1 £LB/LB 
I 
I.NITS=3 
ACTFIL=2 
ASG•TI: 1:2:3 
PAR,;,GE.Ni 42303:40020 
PRI=B 0 
TASK=•ooPTR 
COMMON=DATBAS:RW 
LIBR=FTREES:P.O 
1/ 

Fig. III.3.11 

PAGE PTR -------..... h ~ ......... . 
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Task PTR indirect command file 

eCMD 



REU~ Tl: I SH,.BA I• REU 
I OR~ AR2• T IL a, £L BIL B 
I 
UIII TS" 3 
ACTFIL=2 
ASG•TI: h 2:3 
~R:oGENi42002:40020 
PRI •:S 0 
TASK•o ooREU 
COMMON,.DATBAS:RW 
LI BR= F TREES 1 RO 
11 • 
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Flg, III.3.12 Task REU indirect command file 

PAGE REU oCMD -------



RFA~ Tlr /Sfi=BAl• RFA 
IOR~ AR2> T/LB• £l.B/LB 
I 
lNIT5•3 

· ACTFIL:o2 
ASGaTl: ll 2: 3 
~RaGENi40000142a00 
PR1,.80 
TASK= .. eRFA 
COMMON• IiATBAS I RW 
LIBR=FTREES:RO 
/I 
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, 

Fig.· III3.13 Task RFA indirect command file 

~GE RFA eCHO -------



RTU#Tl:/SH=BAI.RTU 
lOR# AR2# T/LB# £LB/LB 
I 
U\11 TS=3 
ACTFIL=2 
ASG=Tl:l:2: 3 
BAR-GEN:4~000:400a0 
PRI•80 
TASK'"oooRTU 
COMMON=DATBAS:RW 
Ll B.R=o FTREES: RO 
/I 
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Fiq. III 3.14 Task RTU indirect command file 

PAGE RTU oCMD -------



RVAITl:/SH=BAliRV~ 
IORIAR21T/l.BI £.!.8/l.B 
I 
UUTS=3 
ACTFll.=2 
ASG=TI: 1:2:3 
PAR=GENi 41l•Uih 4i!lillli!l 
PRI=60 
TASK=oooRVA 
COMMON~OATBAS:RW 
l.IBR=FTREES:RO 
I/ 

' 

-------------------
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Fig. III.J.lS Task RVA indirect command file 

' PAGE RVA oCMD -------
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LISTING 

III~l Input Data for Pipe's Minitrees (Task BMT) 
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TYPE OF UNIT<*+*+*% TO TEF~INATE I~FUT> 1 
PIPE% 

TYFE OF EVENT<* TO TEP~INATE INFUT> 1 
M 
VARIABLE 1 
Q 

3-0UT.l-IN•2•NO VARo•3•I•VAR 1 
if' 
FAULT<*»*% TO TERM. INfUT> 1 
HU 
TYPE OF GATE<Z•OR•l•ANr,.2•EXOR> 1 
a 
NOT ALLOWED CONDITIONS : 

FAULT<* I!* lt TO TERM• INPUT> ? 
H..OCKAGE% 

. FAULT<* 11*% TO TEP.Mo INPUT> 1 
CLOSED% 
FAULT< • i* lt TO TERMo I NPIJT> 1 
9tiJT% 
FAULT<* i•% TO TERM• INfllT> 1 
*'*lt 

TYPE OF EVENT<• TO TEP~INATE INPUT> ? 
T 
VARIABLE ? 
p 
0-0UT,l-.IN• 2•NO VAfl .. 3-I•VAR 1. 
r· 
FAHLT(*I*lt !0 TERM. INPUT> 1 
HU 

TYPE OF EVENT<* TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
p 
0-0UT.1-IN•2•NO VARo•3•I-VAR 1 
il' .. 
FAULT(*I*lt TO TERM• INPUT> 1 
LOS 

TYPE OF EVENT<* TO TERMINATE INPUT> 1 
B 
VARIABLE 1 

0-0UT•l-IN•2•NO VAR.,J-I-VAR 1 
2" 
FAULT<•t•s TO TERM• INPUT> 1 
l'l..•EX-ENVS 
PRDBA'IHLIT'l .?· 

"• flllU 

TYPE OF EVENT<• TO TEflMINATE INPUT> ? 
M 

PAGE PIPEIDoPRO -------



VARl ABLE ? 
Q 

0-0UT, 1•1 N• 2•NO VARu 3•l•VAR 7 
iJ" ... 
FAULTC*I*~ TO TERM. lNFUT> ? 
LO~ 
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T'lPE OF GATE.< 8•0R• l•AND• 2•E.XOR> ? 
8 .. 

NOT ALLOWED CONDITIONS : 

FAULTC*II*~ TO TERM• lNFUT> ? 

···~ 
T'l PE OF EVENT<* TO TERMINATE 1 Ill PUT> 7 
T 
VARIABLE ? 
p 
i'JooOUT,l•lN•2•NO VAR••3•l•VAR ~ 
I" .. 
F'AULTC*I*~· TO TERM. INPUT> ? 
LO~ 

T'fPE OF EVEkTC• TO TERMINATE INPUT> ? 
T 
VARIABLE ? . 
p 
i'JooOUT•l•lN• 2•NO VARu 3•l•VAR ? 
11.. •• 

FAULT<•••~ TO TERM. INPUT> ? 
HIS 

T'iPE OF EVENT<* TO TERMINATE lNFUT> ? 
B 
VARIABLE ? 

0-0UT,I•IN.2•NO VAR.,3•l•VAR? 
z· .. . ,, .. 
FAULT<•••~ TO TERM. INPUT> ? 
BLOCKAGES 
PROBABILl Tt ? 
ii!I.IIIZII2 

T'iPE OF EVENT<• TO TERMINATE INPUT> 7 
B 
VARl ABLE. ? . 

8-0UT•I•lN.2•NO VAR.,3•I•VAR? 
z· 
FAuLT<•••~ TO TERM• INPUT> 1 
LK•I.P•ENV~ 

I'JIOBA'Sli.ITY 1 
8.1~25 ... 

TYPE OF EVENT<• TO TERMINATE INPUT> 1 
M 
VARIABLE 1 

PAGE PIFEID.PRO -------



p 

8-0UT.l•IN.2•NO VAR •• 3•I•VAR 1 
r· 
FAULT<*II*% TO TERM. INPUT> 1 
HI% 
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1YPE OF GATE< ll•OR• l•AND• 2•EXOR> 1 
ll .. .. 

NOT ALLOWED CONDITIONS : 

FAULT<*I•S TO TERM• INPUT> 1 
LK•LP•ENV% 
FAULT'(*I*% TO TERM• INPUT> 1 

·••::t 
1YPE OF EVJ:.NT<* TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
Q 

3-0UT.l•IN•2•NO VAR •• 3•l•VAR 1 r·· .. . ... 
,AULT<*I*% TO TERM• .INPUT> 1 
HU 

1YPE OF l.VENT<•_TO TERMINATE_INPUT> 1 
T. 
VARIABLE 1 
Q 

3-0UT.l•lN.2•NO VAR •• 3•I•VAR? 
Vi' .. 
FAULT<*I*% TO TERM• INPUT> 1 

_LO% 

1YPE OF EVENT<* TO TERMINATE INPUT> 1 
B 
VARIABLE 1 

· &-OUT, l•I N• 2•NO VARu 3,;.l•VAR 1 
z· 

.. 

FAULT(*I*% TO TERM. INPUT> 1 
ELOCKAGES 
PROBABILlT't 1 
IJ.UI!3 

WPE OF EVENT<• TO TERMINATE INPUT> ? 
B . 
VARIABLE ? 

&-OUT.l•lN•2•NO VAR •• 3•l•VAR? z· .... .. -- .. 
FAUt.:n•I•S TO TERM. INPUT> 1 
IK•HP•ENVS 

_ , PROBABII.l T't ? 
a. .111'l114 

1YPE OF EVENT<• _TO TERMINATE INPUT> 1 

.M 
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VARIABI.E. ? 
p 
&-OUT.l•lN•2•NO VAR .. 3•l•VAR 1 
1 .. 
f::AUI.T<•t•~ TO TEF.M• INPUT> 1 
I.Ol 

586 

1YPE OF GATE(2•0R•I•AND.2•EXOR> ? 
iJ • • • • 

·NOT ALLOWED CONDITIONS t 

FAULT<•t•l TO TERM. INPUT> 1 
R..•EX•ENV~ 

FAlll.T"C*f*l TO TERM. INPUT> 1 

·~~·~ 

TYPE OF EVEII:T<* TO TERMINATE INFUT> 1 
T 
VARI ABL. E 1 , 
Q 

8-0UT•I•lN•2•NO VARo•3•l•VAR 1 
~· ... 
FAtn.T<*I*l TO TERM• INPUT> ? 
HU 

1YPE OF EVEHTC• TO TERMINATE INPUT> ? 
T 
VARlAfli.E 1 
Q 

2-0UT.I•lN•2•NO VAR ... 3•l•VAR 1 , .. 
FAULT(*I*l TO TERMe INPUT> 1 
LOl 

1YPE OF EVENT(* TO TERMINATE INPUT> 1 
B 
VARI AEI.E 1 

ii-OUT.I•IN .. 2•NO VARu3•l•VAR 1 
~· .. . 

FAUL.T<•t•l TO TERM• INPUT> ? 
U<•LP•ENVI 
PROBA"BILI T'f ? 
a. a81!1s 

1YPE OF EVENT<* TO TERMINATE INPUT> 1 
M 
VARIAbLE ? 
T 
8-0UT.I•IN• 2•NO VAR .. 3•1•VAR .1 ,. ... ,. 
FAUE.T<*I*.l TO TERI'Ie _INPUT>. 1 . 

. KU 
1YPE OF GATEC 8•0R .. I•AND .. 2•EXOR) 1 
I . 

NOT. ALLOWED CONDITIONS 1 

FAUL'l:<* I*~. TO TERMo INPUT> 1 
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1Y'PE OF EVENTC* TO TERMINATE INPUT> 1 
T 
VARIAbLE 1 
T 
II-OUT.I•IN•2•NO VARu3•I•VAR 1 
I'. . . 

f:AUL TC * ii* ~ TO TERM• IN PUT> 1 
HI~ 

T\'PE OF EVENTC* TO TERMINATE INPUT> 1 
B 
VARIAbLE 1 

1!1-0UT.I•lN• 2•NO VARu 3•I•VAR 1 z· .. 
FAULTC*II*~ TO TERM• INPUT> 1 
EXTO.FIREI 
PROBABli.l Tt 1 
ilel!laiH 

1Y'PE OF EVENTC* TO TERMINATE INPUT> 1 
M 
VARIAbLE ? 
T 
11-0UT.I•IN• 2•NO VARu 3•I•VAR 1 ,. 
FAUL TC * i* I TO TERM• INPUT> ? 
1..01 .. 

T\'PE OF GATEC II•OR•I•AND•2•EXOR> 1 
11 
NOT. ALLOWED CONDITIONS 1 

FAULTC*I*I TO TERM• INPUT> ? .... " 

1Y'PE OF EVENTC* TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
T 
Z.OUT.I•IN•2•NO VARe•3•l•VAR? 
I'. . . 

,AULTC*f*l TO TERM• INPUT> 1 
LOI 

1Y'PE OF. EVENTC * TO TEBMINAT£ INPUT> ? 
M 
VARIABLE ? 
X.' 
11-0UT .. I•IN• 2•NO VAR~, 3•I•VAR ? . 

. •. _.. 
FAULTC*f*l TO TERM• INPUT> 1. 
HU 
1YPE OF GATEC2•0R•l•AND•2•EXOR> 1 
I 
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NOT, ALLOWED CONDITIONS 1 

FAULTC*il*% TO TERMo INPUT> 1 
*I*% 

588 

1YPE OF. EVEN'TC* TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
X 
3-0UT,I•IN•2•NO VARo•3•I•VAR 1 
I" 
F'AULTC*I*% TO TERMo INPUT> 1 
Hl% 

'IYPE OF EVENT(* 10 TERMINATE INPUT> 1 
M 
VARIABLE 1 . 
X 
&-OUT,I•IN•2•NO VARo•3•I•VAR 1 
r~· .. 
FAULTC*I*:t: TO TERMo INPUT> 1 
LO% 
1YPE OF GATE< B•OR•I•AND•2•EXOR> 1 

. 1!1 ,. • • . 

NOT ALLOWED CONDITIONS 1 

FAULTC*I>II% TO TERMo INPUT> 1 

···~ 
1YPE OF EVENT(* TO TEF.MINATE INPUT> 1 
T 
VARIABLE 1 
X 
&-OUT.I•IN•2•NO VARo,3•I•VAR 1 
I'. .. 
·;AULTC>~~I*% TO TERMo INPUT> ? 
1.0%. ' 

'IYPE. OF E),IENTC* TO TERMINATE INPUT> ? 
M 
VARIAbLE. 1 
Q 

1!1-0UT.I•IN,2•NO VARo•3•l•VAR? 
.~ ...... . .. 
FAULTC*I*% TO TERMo INPUT> ? 
NO-FLOW I 
1YPE OF. GATEC 8-0R.I•AND• 2•EXOR> 1 " .. 

NOT,ALLOWED CONDITIONS 1 

FAUi.~C>III*% TO TER!to INPUT>. 1 ...... , 
TiP£ OF EVENTC>II TO TERMINATE INPUT> ? 
T 
VARIABLE 1 
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Q 

~OUT~l·IN~2·NO VARo~3·I•VAR ~ ... .. 
J'AUL TC * il>l< ~ TO TERMo . INPUT> ? 
NO• FLOW~ 

589 

TtPE OF EVENT<* TO TERMINATE INPUT> ? 
B 
VARIABLE. ? 

i!-OUT1 l•IN12•NO VARu3•I-VAR ? 
2' - .. 
FAULT(>~<I*~ TO TERMo INPUT> ? 
COMP•BLOC~ 

PRO B~BI LI TY' 1 
llo 8 Bill 

TiPE OF EVENT(* TO TERMINATE INPUT> 1 
M 
VARIABLE ? 
Q 

8-0UT1l•IN12•NO VARu 3-I-VAR ? ,. .. 
FAUL TU I >I<~ TO TERM • INPUT> ? 
GTII% 
TtPE OF. GATE( II•OR~l·AND1 2•EXOR> 1 
8 .. .. 

NOT ALLOWED CONDITIONS r 

. FAULT<* I*~ TO TERMo INPUT> 1 

"''*" 
TtPE OF EVENT<* TO TERMINATE I:IIPUT> 7. 
T. 

VARIABLE 1 
Q 

8-0UT~l-IN12•NO VARo1J-I-VAR 1 ... .. 
J'AULT(>I<I*I TO TERM. INPUT> 1 
GTfll 

TtPE OF EVENT<* TO TERMINATE INPUT> 1 

* TtPE OF UNITC*+*+*ll: .TO TERMINATE INPUT> 1 
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LISTING 

III.2 Input Data for Heat-Exchanger Minitrees (Task BMr) 



591 

TrPE OF UNITC*+*+*I TO TERMINATE INPUT> 1 
tiEAT•EXI 

TrPE OF EVENTC* TO TERMINATE INPUT> 1 
M 
VARIABLE 1 
T 
il-OUT~I·IN~2-NO VARu3•I•VAR 1 
11' - .• 
FAULTC*I*I TO TERMo INPUT> 1 
HI% 
T'fPE OF GATEC 11l•OR1 l•AND~ 2•EXOR> ? 
B .. •• 

NOT ALLOWED CONDITIONS : 

FAULT(* I*%· TO TERMo INPUT> ? 
*I* I 

TrPE OF EVENT<• TO TERMINATE INPUT> ? 
T 
'-4\RI A&L E ? 
T 
il-OUT~ I•IN12•NO VARu3•I•VAR ? ... -.. .. 
t='AUL TC* I* I TO TERMo INPUT> ? 
HI% 

TrPE OF EVENTC* TO TERMINATE INPUT> 1 
.T 
VARIABLE ? 
Q 

il-OUT~I·1N~2·NO VARu3•I•VAR? 
11' -.. .. 

FAUI.TC*I*I TO TERMo INPUT> ? 
HU. 

1YPE OF EVENTC* TO TERMINATE INPUT> 7 
R 
VARIABLE ? 

8-0UT~I·IN~2·NO VARo~3·I•VAR? z· .. 
FAUI.TC*I*I TO TERMo INPUT> ? 
Z•I.OI 

TrPE. OF EVENT<•. TO TERMINATE INPUT> 7 
B 
VARIABLE.? . 

,_OUT~ I•IN~2·NO VARu3•I•VAR 1 
2'~ .. 
FAULT<• I* I TO TERMo INPUT> ? 
EXT•FIREI 
PROBABILITY' ? 
e. e u1 

. . -
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1YPE OF EVENT<• TO TERMINATE INPUT> 7 
M 
VARIAbLE 7 
T 
&-OUT,J•IN,2•NO VAR.,3•I•VAR 1 w· -.. 
FAULTC•t•~ TO TERMo INPUT> 7 
LO~ 

1YPE Of-GATECB•OR,J•AND,2•EXOR> 7 
a 

NOT ALLOWED CONDITIONS 1 

FAULT<• I*~ TO 7ERMo INPUT> 7 

···~ 
'l'YPE Of EVENTC• TO TERMINATE INPUT> 7 
T 
VARIABLE 7 
T 
8-0UT,J•H~•2•NO VARu3•l•VAR 7 
I" -·· .. 
,-AULTC• t•~ TO TERM. INPUT> 7 
LOS . 

. TtPE Of EVENTC* TO TERMINATE INPUT> 7 
R 
VAP.l ABLE 7 

3-0UT, l-11'~. 2•NO VAR., 3•I•VAR ? 
2" .. 

fAULTC*I*~ TO TERM• INPUT> 7 
A% 

1YPE OF EVENTC* TO TERMINATE INPUT> 7 
R 
VARIABLE 7 

8-0UT, I•IN, 2•NO VAR., 3•l•VAR 1 
2' -·· . . . ~ 
fAULTC•t•~ TO TERMo INPUT> 1 
7.•HU 

1YPE OF EVENT<• TO TERMINATE INPUT> 1 
M 
VARIABLE 7 

8-0UT•I•IN•2•NO VAR.,3•I•VAR 1 
2" .. 
FAULTC•t•s TO TERM• INPUT> 1 
M· 

· 1YPE OF GATEC I!I•OR, I•AND• 2•EXOR> 1 
2. .. .. 

NOT ALLOWED CONDITIONS 1 

FAULTC•t•s TO TERMo INPUT> 1 
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Tt PE OF EVENT< • TO TERMINATE IN PUT> 1 
T 
VARIABLE 1 
Q 
B-OUT~l-IN~2-NO VARo~3-I•VAR? 
~· ... .. 
FAULT<•II*I TO TERM• INPUT> 1 
LOI 

TtPE OF EVENT<• 
T 
VARIABLE 1 
Q 

&-OUT~ I-IN~ 2•NO 

TO TERMINATE INPUT> 1 

VARu 3•I•VAR ? 
~· 
FAULT<•t•l 
NO•FLOWI 

TO TERM• INPUT> 1 

1YPE OF EVENT<• TO TERMINATE INPUT> ? 
M 
VARIABLE ? 
c 
8-0UT~I-IN~2-NO VARo~3·I•VAR? 
.s· 
FAULT<•t•l TO TERM. INPUT> ? 
HII 
1YPE OF GATE<I!•OR.I-AND~2·EXOR> ? 
a 
NOT ALLOWED CONDI1IONS I 

FAULT( •t•l TO TERMo INPUT> ? 

•••x 

1YPE OF EVENT<• TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
c 
&-OUT,I•IN•2•NO VAR.,3•I-VAR? 
I"" .• 
F"Aili..T<•t•l TO TERMo INPUT> ? 
HI 1. 

1YPE OF EVENT<• TO TERMINATE INPUT> ? 
R 
VARIABLE 7 

0-0UT~I·IN~2-NO VARo~3·I-VAR ? 
~-. 
FAI!L.T<•t•l TO TERM• INPUT> ? 
Bl 

· TtPE OF E:VENT<• TO TERMINATE INPUT> ? 
,R 
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ill-OUT, I-IN, 2•NO VARu 3-I-VAR ? 
2.. -·. .• 

FAULTC*II*% TO TERM• INPUT> ? 
Z•HU 

594 

TfPE OF EVENT.<* TO TERMINATE IN PUT> 1 
B 
VARIABLE ? 

0-0UT, I-IN• 2·~0 VARu 3-I-.VAR ? :r· -.. .. 
FAUl.TCUl*% TO TERM• INPUT> 1 
EXT•Fl.RE% 

. .PROEAEil L I TY 1 
l!lel!l8il2 

1YPE OF EVENT<* TO TERMINATE INPUT> 1 
M 
VARIAbLE ? 

0-0UT, 1-I N• 2•NO VARu 3-I-VAR ? 
~· ... .. 
FAULTC*I*% TO TERM. INPUT> ? 
8% 
1YPE OF GATEC iil-OR, l-AND, 2•EXOR> 1 
2 
NOT ALLOWED CONDITIONS 1 

FAULTC*I*% TO TERM• INPUJ> 1 

"''"'" 
1YPE OF EVENT<• TO TERMINATE INPUT> 1 
T 
VARI A Ill. E 1 
a· 
8-0UT.I•IN, 2•NO VARu 3•I•VAR 1 ,. ... ..· 
FAULfC*I*% TO TERM• INPUT> ? 
1.0% 

TYPE OF EVENT<* TO TERMINATE INPUT> 1 
R 
VARIABLE ? . 

0-0UT.I•IN•2•NO VAR.,3•I•VAR 1 
~· -·· .. 
FAUI.TC*I*S TO TERM• INPUT> ? 
CS 

TY'FE OF EVENT<* TO TERMINATE .INPUT> 1 
M 
VARIABLE ? 

IJ-OUT.I•IN,2•NO V~Ru3•1•VAR 1 ... .. . . . ~ 
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2 
FAULT<•t•l: TO TERMo INPUT> 1 
c:r; 

595 

TiPE OF GATE( li•OR•1•AND• 2•EXOR> 1 
1 
"NOT ALLOWED CON DI TI ON 5 I 

FAULT<•t•:r; TO TERMo INPUT> 1 

•••:~: 

TYPE OF EVENT<• TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
8 
2-0UT,I•lN•2•NO VARo>3•l•VAR? 
if' 
FAULT<*I*l: TO TERMo INPUT> 1 
NO• FLOW% 

TiPE OF EVENT<• TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
Q 

6-0UT,I•IN• 2•NO VARu3•I•VAR 1 
vr ·· 
FAULT<• I•% TO TERMo INPUT>. 1 
GTfll: 

TiPE OF EVENT<* TO TERMINATE INPUT> 1 
M 
VARIAELE 1 
Q 

Z.OUT,1•IN.2•NO VARo,3•I•VAR 1 
if' 
FAULT<•t•l: TO TERMo INPUT> 1 
GTS% 
TiPE OF GATE< I!I•OR,I•AND>2•EXOR> 1 
a 
NOT ALLOWED CONDITIONS 1 

FAULT<•t•l: TO TERMo INPUT> 1 
*'*l: 

TYPE OF EVENT<* TO TERMINATE INPUT> 1 
T 
VARIABLE ? 
Q 
6-0UT,I•IN•2•NO VARo.3•I•VAR 1 
1" . 

. .. . " ' 

tAULT(UU. TO TERMo INPUT> 1 
. GTIS .,.-. 

1YPE OF EVENT<* TO TERMINATE INPUT> 1 . 
H· 

. VARIABLE 1 
c . 
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Ill-OUT~ 1•1 N~ 2•NO VARu 3•I•VAR ? ,. .. 
FAULT<*I*% TO TERMo INPUT> ? 
LO% 

596 

T'lPE OF GATE< l!I•OR~ I•AND~ 2•EXOR> ? 
3 .. .. 

NOT ALLOWED CONDITIONS : 

FAULT<*I*% TO TERMo INPUT> ? 
*'*% 

Ti'PE OF EVENT<* TO TERMINATE INFIJT> 1 
T 
VARIABLE ? 
c 
0-0UT~I·IN~2·NO VAR.~3·I•VAR? ... .. 
J:'AULT<*I*% TO TERMo INPUT> ? 
LO% 

Ti'PE OF EVENT<• TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
B 

. Ill-OUT~ I•IN~ 2•NO VARu 3•l;..VAR ? 
fl' .. 
FAULT<•I*% TO TERMo INPUT> ? 
1.0% 

TtPE OF EVENT<• TO TERMINATE INPUT> 1 
R 
VARIABLE·? 

Ill-OUT~ I•IN.2•NO VARu3•I•VAR ? z· .. 
FAULT(*I*% TO TERM• INPUT>. ? 
t•LO% .. 

. TtPE OF EVENT<• TO TERMINATE INPUT> ? 
M 
VARIABLE ? 

l!l-OUT~I·IN•2•NO VARo~3-I•VAR? z· -.. .. 
FAULT<*I*S TO TERI'h INPUT> ? 
t•HU 
TtPE OF GATE(8·0~1-AND.2•EXOR> ? 
8 .. .• 

NOT, ALLpWED CONDITI.ONS : 

FAULT<.* 1*% TO TERMe INPUT>. 1. 
&~LOS 
FJUJL,T<*I*S TO TERM• INPUT> . ? 
•••s 
TtPE OF EVENT<• TO TERo!INATE INPUT>.? 
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T 
VARI A Ell. E ? 
T 
&-OUT.l•IN• 2•NO VARu 3•I•VAR ? 
iJ' .. 
FAUI.TC*I*~ TO TERMo INPUT> ? 
IU~ 

597 

TtPE. OF EVENTC>tt TO TERMINATE INPUT> ? 
T 
VARIABLE ? . 
c 
~OUT.l•IN•2•NO VARo•3•I•VAR? ,. 
FAULTC*I*~ TO TERMo INPUT> ? 
1.0~ 

TtPE OF EVENTC* TO TERMINATE INPUT> ? 
M 
VARI A ElL E. ? 

&-OUT,l•IN•2•NO VAR.,J•I•VAR? 
2"" ... 

FAULTC*I*~ TO TERM.• INPUT> ? 
1!•LO~ 
TtPE OF GATEC 11J•OR.l•AND• 2•EXOR> ?. 
il . . . . . . . 

NOT ALLOWED CONDITIONS 1 

FAULTC*I*~ TO TERM• INPUT> ? 
1!•HU 
rltULTC*I*~ TO TERM• INPUT> ? 
*I* I 

TtPE OF EVENTC* TO TERMINATE INPUT>. ? 
T 
VARIABLE ? 
T . 
&-OUT,l•IN•2•NO VAR •• 3•I•VAR? ,. .. 
FAULTC*I*I TO TERM• INPUT> ? 
1.01 

TtPE OF EVENT(* TO TERMINATE .INPUT> ? 
T 
VARIABLE ? 
c 
::oUT•!::IN•2:;NO VAR~•3;:I::VAR ?. 

FAULTC>I<I>I<I TO TERM• .INPUT> ? . 
·IUS . 

TtPE OF EVENTC * TO TEfto!INATE INPUT> ? 
lt 

. VAR1A8LE ? 
p 
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0-0UT~ l•lN1 2•NO VARu 3•l•VAR ? ... .. .. .. 
jtAULT<*I*X TO TE.RMo INPUT> ? 
tUI . 

· Ti' PE OF GATE< 0-0~ l•AND1 2•£.l<OR> ? 
8 .. .. 

NOT ALLOW!D CONDITIONS 1 

FAULTC*II*I TO TERMo INPUT> ? 
LK•LP•ENVX 
FAULT.(* ~*X TO TEilM o IN PUT> ? 
*'*X 

1YPE OF EVENT<* TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
Q 

3-0UT~l-IN~2:-NO VARu3•I•VAR? r· .. 
F"AULTC*II*X TO TERMo INPUT> ? 
fill 

TYPE OF EVENT<* TO TERMINATE INPUT> ? 
T 
VAR~ABLE ? 
Q 

&-OUT~l-IN~2-NO VARo~3-I•VAR? 
(If. • • 

FAULT<* I* X TO TERM o IN PUT> ? 
1..01 

TYPE OF EVENT<* TO TEilMINATE UPUT> 7 
B 
VARIAEii..E ? 

&-OUT~ l•IN12•NO VARu3•l•VAR? 
z· & .. ' ... 

FAUt.T<*I*X TO. TERMo INPUT> ? 
B.OCKAGE% 
fftOEABit.lT'f .? 
0o8.!83 

TYPE OF EVENT<* TO TERMINATE INPUT> ? 
B 
VARIABLE ? 

11-0UT~ l•IN1 2•NO VARu3•I•VAR ? 
f!' .• 
FAUI..TC*I*% TO TERMo INPUT> ? 
LK•HP•EHV% 
EfiU BAlH t.l T'f ?. 
8.11~84 

1YPE OF EVENT<• TO TEilMlNATE INPUT> ? 
M 
VARIABLE ? 
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p 
&-OUT. I•IN• 2•NO VARu 3•I•VAR ? ... ... .. 
t='AULT(*I*S TO TER!1o INPUT> ? 
LO% 

599 

TiPE Of' GATE< l!l•OR. I•AND• 2•EXOR> ? 
8 
NOT ALLOWED CONDITIONS 1 

f'AULT(*ll*% TO TERMo INPUT> ? 
FL•EX•ENV% 
f'AULThtl*% TO TERMo INPUT> ? 
*II*S 

TYPE OF EVENT<* TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
Q 

I!J-OUT.I•IN• 2•NO VAR .. 3•I•VAR ? 
r· 
t='AULT<*II*S TO TERMo INPUT> ? 
LOS 

TiP£ Of' EVENT<* TO TERMINATE INPUT> ? 
T 
~RIABLE ? 
Q 

I!J-OUT•I•IN•2•NO VARo•3•I•VAR? 
if' 
f'AUL T< * 11* s TO TERM • INPUT> ? 
HU 

TiP£ Of' EVENT<* TO TERMINATE INPUT> ? 
B 
VARIABLE ? 

I!J-OUT.I•IN•2•NO VARo.3•l•VAR? 
~" ..... . ... 
f'AULT(*II*% TO.TERMo INPUT> ? 
LK•LP-ENV% 
PRUBA'SII.ITY' ? 

"· 8885 

TiPE Of' EVENT<* TO TERMINATE INPUT> ? 
M 
VARIAbLE ? 
A 
11!1-0UT.I•IN• 2•NO VARu 3•I•VAR ? 
I" 
t='AUI.TC*•*s TO TERMo INPUT> ? 
HI%. . . .. 

TiPE. Of' .GATE( t•OR.l;..AND•2•EXOR> .. ? . . ...... 
NOT ALLOWED CONDITIONS 1 

f'AUI.T<•••s TO TERMo INPUT> ? 
LK•I.P•ENVS .. . .. 
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FAULTC*I*S TO TERMo INPUT> 1 

•••s 
600 

1YPE OF EVENT<* TO TERMINATE IN PUT> ? 
T 
'-"RI AELE ? 
B 
&-OUT•I•IN•2•NO VARo•3•I•VAR 1 ... ... . .. 
j:AULTC*ii*S TO TERM• INPUT> 1 
HIS 

1YPE OF EVENT<* TO TERMINATE INPUT> ? 
T 
VARIAbLE ? 
B . 
B-OUT.I•IN·2~NO VARo•3•I•VAR.? •• • • 

FAULTC*II*S TO TERMo INPUT> ? 
LOS 

TiPE OF EVENT<* TO TERMINATE INPUT> ? 
B 
VARIABLE ? 

B-OUT.I•IN•2•NO VARo•3•I•VAR 1 -z• .. 
FAULTC*I*S TO TERM• INPUT> 1 
B.OCKAGES 
PROBABILITY 1 
So 8iHI6 

TiP£ OF EVENT.<• TO TERMINATE INPUT> ? 
B 
VARIABLE 7. 

8-0UT•I•IN•2•NO VARo•3•I•VAR 1 
-z· 
FAULTC*I*S TO TEP.Mo INPUT> ? 
U<•HP•ENVS 
mtiBA'BILITY ? 
8olllll7 

Ti'PE OF EVENT<• TO TERMINATE INPUT> 1 
M 
VARIAbLE ? 
A 
B-OUT• 1•1 N• 2•NO VARu 3•l•VAR 1 ,. •, .. . . ... . . 

,AULT<•t•S TO TERM• INPUT> ? 
LOS .. 

1YPE 0~ GATE< 8-0R.I•AND• 2•EXOR>.? .. .. -·· ... 
NOT ALLOWED CONDITIONS .1 

FAULT<•t•s TO TERI1o INPUT> ? 
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FL•EX•ENVS 
FAULT"<'*'*" TO TE.RMo INPUT> ? _ 

*'*" 

TfPE OF EVE.NT<* TO TERMINATE INPUT> ? 
T 

. VAlUABLE ? 
B 
8-0UT•l•IN•2•NO VARo.3•I•VAR? ... 
tAULTC*I*S TO TE.RMo INPUT> ? 
LOS 

.TfPE OF EVENT<• TO TERMINATE INPUT> ? 
T· 
VARIABLE ? 
B • 
8-0UT.l·It~• 2•NO VARu 3•l•VAR ? 
~, -... .. 
FAULTCU•S TO TERM• INPUT> ? 
HU 

TfPE OF EVENT<* TO TERMINATE INPUT> ? 
B . 
VARIABLE ? 

8-0UT. l•IN•2•NO VARu3•l•VAR ? 
~· ... .. 
FAULT(*I*S TO TERM• INPUT> ? 
U<•LP•ENVS 
PROBAlH I. I T'l ? 
lllo80i!7 

TfPE OF EVENT<* TO TERMINATE INPUT> ?. 
11 
VARIABLE.? 
Q . 

8-0UT•l•lN•2•NO VARu3•l•VAR? 
fJ. .• 

FAUI.T(*I*S TO TERM• INPUT> ? 
HIS 
TfPE OF GATE< B•OR. l•AND• 2•EXOR> ? " . .. . .. 
NOT·ALLOWED CONDITIONS 1 

FAULT<* I* S TO TERM• INPUT> ? 
fi.OCKAGES 
FAULT<* '* S TO TERM• INPUT> 7 
CLOSEDS 
FAUI. T<* t•S TO TERM. INPUT>. ? 
StUU. 
FAULT<• t•s TO TERM• INPUT> ? 

"''*" 
TfPE OF EVENT(* TO TERMINATE INPUT> ? 
T 
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1.\\RI ABLE ? 
p . 
~OUT,J•IN,2•N0 VARo,3•1•VAR? r· ... 
ltAULTC*I*% TO.TERl'lo INPUT> ? 
HI% 
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1YPE OF EVENTC* TO TERMINATE INPUT> ? 
T 
\N\RIABLE ? 
p 
~OUT,J•IN•2•NO VAR.,3•1•VAR? ,,. -.. 
FAULTC*I*% TO TERM• INPUT> ? 
!.0% 

1YPE OF EVENTC* TO TERMINATE INPUT> ? 
B 
VARIABLE ? 

B-OUT, I•IN, 2•NO VARu3•I•VAR ? 
:z• -·· 
FAULTC*I*S TO TERl'le iNPUT> ? 
R.•EX•ENV% 
.FROBAlHLITY ? 
iJ. 8888 

TtPE OF EVENTC* TO TERMINATE INPUT> ? 
11 
VARIABLE ? 
Q 

B-OUT•l•IN,2•NO VARo•3•I•VAR? ,. . .. 
FAUI.TC*I*S TO TERM• INPUT> ? 
LOS .. 
TtPE OF GATEC 8•0R•l-AND•2•EXOR> ? 

" NOT ALLOWED CONDITIONS 1 

FAULTC*I*S TO TERM• INPUT> ? 

•••s 

1YPE OF EVENTC * TO TERMINATE INPUT> ? 
T 
U\RIABL E ? 
p 
B-OUT.l•IN•2•NO VARe•3•I-VAR 1 ... -·· .. 
F'AULTC* 1*:& TO TERM. INPUT> ? 
LO:& 

1YPE. OF EVENTC* TO TERMINATE INPUT> ? 
T 
VARIABLE ? 

. p .. 
B-OUT,l•IN•2•NO VARe•3•I•VAR? . .. ... . . . .. 
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3 
FAUt.TC*II*% TO TERM• INPUT> 1 
HI% 

603 

1YPE OF EVENTC* TO TERMINA~E INPUT> ? 
B 
VARIABLE ? 

3-0UT.l•IN•2•NO VAR •• 3•I•VAR 1 
::!" - •• . • 
FAut.TC*I*% TO TERMo INPUT> 1 
B..OCKAG£% 
PRQBAblLI 'rt ? 
a. aaz;~ 

1YPE OF EVENT(* TO TERMINATE INPUT> 1 
B 
VARIABLE ? 

Z..OUT,l•IN• 2•NO VAR .. 3•I•VAR 1 
:!' -·· .. 
FAULTC*I*% TO TERMo INPUT> ? 
U<•LP•ENV% 
PRtiBABILI TY' ? 
a. 1/lfJlil 

TVPE.OF EVENT(* 70 TERMINATE INPUT> 1 
M 
VARI ABLE ? 
B 
Z..OUT•l•IN• 2•NO VARu 3•I•VAR ? 
if' .. 
FA ut. TC• 1*% TO TERM• I NPtiT> ? 
HI% 
TVPE OF GATEC 2•0R• l•AND• 2•EXOR> ? 
8 .. . 

NO~ ALLOWED COlllDl TION.S t 

FAUt.TC*I*% TO TERM. INPUT> ? 
B..OCKAGE% 
FA ut. TC * I*% TO TERMo INPUT> ? 
CLOSED% 
FAULTC*I*% TO TERMo INPUT> ? 
Si UT% 
FAULTC*I*% TO TERM• INPUT> 1 
*'*% 

1YPE OF EVENT<• TO. TERMINATE INPUT> ? 
T 
VARIABLE 1 

, A ... 

.,_OUT,l•IN•2•NO VARu 3•l•VAR 1 . .. ·~. _- ... ~. ., 

.. tAULTC*I*I TO TERM• INPUT> .1 
. HI% . 
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1YPE Of £VENT<* TO TERMINATE INPUT> ? 
T 
VARIABLE 1 
A 
~OUT,1-IN•2-NO VAR.,3-I-VAR 1 
iJ. . • 

fAULT<*il*:t TO TERMo INPUT> 1 
LO:t 

1YPE OF EVENT<* TO TERMINATE INPUT> ? 
B 
VARIAELE 1 

1!1-0UT,I-lN• 2-NO VAR., 3-l-VAR 1 
z· 
fAULT<•t•:t TO TERMo INPUT> 1 
FL-EX-ENV:t 
PROBABILITY ,1 
3ollll!l11 

1YPE Of EVENT(* TO TEP.MINATE INPUT> ? 
M 
VARIABLE 1 
B 
~OUT .. I-I Ill• 2-NO VAR., 3-I-VAR 1 
~· 
fAULTC*I*!I'. TO TIIRMo INPUT> 1 
LO:t 
TYPE Of GATE< a-OR• l-AND• 2-EXOR> 1 
IJ •• - •• .,. 

NOT ALLOWED CONDITIONS r 

fAULTC*I*I TO TERM• INPUT> 1 ... ,.. 
1YPE Of EVENT<* TO TERMINATE INPUT> 1 
T 
IIARI ABLE 1 
A 
I!I-OUT,J-IN•2-NO VAR.,3-I-VAR 1 
I'" .. 
tAULTC*I*:t TO TERM. INPUT> 1 
LO:t 

1YPE OF EVENT<* TO TERMINATE INPUT> 1. 
T 
VARlAELE 1 

.A 
~O.UT •. I-IN .. 2-NO. VAR., 3-1-VAR 1 ,. . . 

. FAULT<*I*I. TO .TERM• INPUT>. 1 
l:fU 

TtPE OF EVENT<* TO TERMINATE. INPUT?. 1 
B 
VARIABLE .1 
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11-0UT, l•lN• 2•NO VARu 3-1-VAR ? 
2" 
FAULT<*I!*% TO TERM. INPUT> 1 

. H.OCKAGES 
PROBABILI T'( ? 
~4UJ~2 . 

605 

T'fPE OF EVENT<* TO TERMINATE INPUT> ? 
B 
VARIABLE 1 

&-OUT. I• IN. 2•NO VARu 3-I•VAR 1 z· . ... .. 
FAULT<•t•% TO TERMo INPUT> 1 
LK•I.P•ENV% 
PROBABII.IT'f ? 
8oiUH3 

. 1YPE OF EVENT<* TO TERMINATE INPUT> 1 
M 
VARIABI.E 1 
X 
8-0UT.I-IN•2•NO VAR •• 3-I•VAR 1 
Ill. •• •• •• 

FAULT(* I*%. TO TERMo INPUT> 1 
HI% .. 
WPE OF GATE< S•OR•I-AND•2•EXOR> 1 a . . -.. .. 

NOT AI.I.OWED CONDITIONS : 

• 
FAUI.T<*I*% TO TERMo INPUT> 1 

···~ 
WPE OF .EVENT<* TO TERMINATE INPUT) 1 
T 

. VARIABI.E 1 
X 
&-OUT.I•IN•2•NO VARo•3•I•VAR? •. . -.. .. 
F'AUI.T<•'*% TO TERMo INPUT> ? 
HIS 

WPE OF EVENT<• TO TERMINATE INPUT> 1 
M 

. VARIABLE 1 . 

. X 
8-0UT•l•IN•2•NO VARo•3-I-VAR 1 ... ~ ... ... . ..... 
FAUI.T<*I*S TO TERM• INPUT> 1 . 

.. LOS •• 

TtPE. OF GATE< I•OR.l•AND• 2•EXOR) 1 
:. ~ I . . . .. . .. . .. 

NOT, AI.I.OWID CONDITIONS 1 

' 
FAUI.T<*I*S TO TERMo INPUT> 1 •••s .. 
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'lYPE OF EVENTC* TO TERMINATE INPUT> 1 
T 
VARIABLE 1 
X 
0-0UT~ 1-IN~ 2•NO VARu 3•I-VAR 1 r· -.. 
F'AULTC*I>~~% TO TERMe INPUT> 1 
l.Q% 

TIPE OF EVENTC* TO TERMINATE INPUT> 1 
M 
VARIABLE ? 
D 
0-0UT~ 1-11~~ 2•NO VARu 3•1-VAR ? 
ff. ... • ~ .. 

FAULTC*O>II% 10 TERM. INPUT> ? 
HI% 
TIPE_ OF GATEC l!l•OR~ I•AND~ 2•EXOR> ? 
8 ... 

NOT ALLOWED CCNDITIONS 1 

FAllLTC*I*% __ TO TERM• INPUT> 1 
>111>11% 

'lYPE Of EVENTC>II TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
D 
0-0UT~1·IN~2·NO VARe~3·I•VAR 1 
1" -·· .. 

. F'AULTC*I>II% TO TERM• INPUT> 1 
HU 

TIPE OF EV£NTC* TO TERMINATE INPUT> ? 
M 
IIARI ABLE ? 
D 
8-0UT,1-IN•2-NO VARe~3-I-VAR 1 
rl' . -.. .. 
FAUl.TC>III>II% TO TERMe INPUT> 1 
LQ:r; 

'lYPE OF, GATEC l!l-OR~ 1•AND~ 2•EXOfU 1 
8 -·· 

NOT ALLOWED CONDITIONS 1 

FAULTC>~~I*% TO TERM• INPUT> 1 
....... % 

'lYPE. OF EV INTC_*_ TO _TERMINATE INPUT> ? 
-.T .. 

VARIABLE 1 
0 . 

:::ouT~ !::IN~ 2::~0 VAR_~~ 3::I::VAR ? 

FAUl.TC>III>II% TO TERM• INPUT> 1 
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LO:l 

1YPE OF EVENTC* TO TERMINATE INPUT> 1 
M 
'-"RI ABLE 1 
B 
B-OUT#l-IN#2-NO VARu3-I-VAR t ,. . .. 
FAULTC*I*% TO TERMo INPUT> 1 
NO-FLOW% .. 
1YPE OF GATEC 1!1-0R# l-AND# 2-EXOR> 1 
B ..• 
NOT ALLOWED CONDITIONS 1 

FAULT(* 11*% TO TERM• INPUT> 1 
*'*% 

. 
1YPE OF EVENT(* TO TERMINATE INPUT> 1 
T 
'-"RI A BL E 1 

. B . 
. B-OUT# I-IN#2-NO VARu3-I-IIAR 1 

t•• ... 

IIAULT<*I*:l TO TE.RMo INPUT) 1 
NO-FLOW :I 

1YPE OF EVENT(* TO TERMINATE INPUT) 1 
B 
VARIABLE 1 

B-OUT# I-IN# 2-NO VARu 3-I-VAR 1 z·. .. . . •.• 

FAULTC*I*:l TO TERM• INPUT> ? 
COHP-BLOC:l. 
mOBl\BlLl TY 1 
Bol!ll!U .. -
1YPE OF EVENTC• TO TERMINATE INPUT> 1 
M 
VARIABLE 1 
Q . 

B-OUT# l-IN# 2-NO VARu 3-I-VAR 1 
ft" ...... . .. 

FAIJLTC*I*% TO TERMo INPUT> ? 
NO-FLOW% 
1YPE OF GATEC .3-0ft# l-AND# 2-EXOR> ? a . .. .. 

NOT ALLOWED CONDITIONS 1 

FAULTC*I*% TO TERHo INPUT>·? 

•••x 
1YPE OF EVENTC* TO TERMINATE INPUT> ? 
T 
VARIABLE ? 
Q 
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0-0UT,I•IN .. 2•NO VAR ... 3•I•VAR 1 r· .. 
tAUI.TC*IIol•% TO TERM• INPUT> 1 
NO• FLOW% 

608 

TiPE OF E.VENTC* TO TERMINATE INPUT> 1 
B 
VARIABLE 1 

&-OUT, I•I N1 2•NO VARu 3•I•VAR 1 
g· 
FAUI.TC*I!*% TO TERMe INPUT> 1 
COMP•BLOC% 
PP.OB'ABI I. I TY 1 
a.zz .as 

.TYPE OF EVENTC* TO TERMINATE INPUT> 1 
M 
VAlUABLE 1 
B 
0-0UT,I•IN•2~NO VARe•3•I•VAR? 
rr .. 
FAULTC*II*% TO TERM• INPUT> ? 
GTII% 
TiPE OF GATECl!•OR•I•AND•2•EXOR> 1 a .. 

NOT ALLOWED CONDITIONS 1. 

FAUI.TC"'I*% TO TERM• INPUT>. 1 
*1*% 

TYPE OF EVENTC* TO TERMINATE INPUT> ? 
T 
VARIABl.E 1 
B., 

8-0UT•I•IN .. 2•!110 VARu 3•I•VAR ? a··. .. .,. .. 
YAUl.TC*I*% TO TERM• INPUT> 1 
GT8% 

TiPE OF IWENTC* TO TERMINATE INPUT> ? 

* TYPE OF UNITC*+"'+*% TO TERMINATE INPUT> ? 
*+*+*% 
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LISTING 

III.3 Input Data for a Two Pipe and Valve System (Task REU) 



TOPO~OGY OF THE SYSTEM PART 1 I 
******************************** 

DESCRIPTION OF THE UNITS 

-------------------------~ ........... ~ ....... h ........................... n .. •••••••• 

HOW MANY' UNITS IN THE SYSTEM ? 
5 

NO OF THE UNIT 1 
I 

610 

1YFE OF UNIT(*+H*S TO TERMUATE INPUT> ? 
WMMY-HS 

NO OF THE UNIT ? 
2 
'lYPE OF UNI TUn+*S TO TERMINATE INPUT> ? 
PIPES 

NO OF THE UNIT ? 
3 
TY'PE OF UNIT<•+*+*S TO TERMINATE INPUT> ? 
\N.VES 

NO OF THE UNIT ? 
4 
TY'PE OF UNIT<*+H*S TO TERMINATE INPUT> ? 
PIPES 

NO OF THE UNIT ? 
5 
TiPE OF UNIT(*+*+*S TO TERMINATE INPUT> ? 
WMMY-TS .. 
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LISTING 

III.4 Input Data for a Two Pipe and Valve System (Task DES) 
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~POLOGY OF TKE SYSTEM PART 1 2 
******************************** 
STREAMS AND VARIABLES OF EACH UNIT 

--------------------------------~ ..... ,.~,.•••••••••u••'"''h"""'"''u"'"''"'"'"'"""'"'''"''''"''"'' 

lNI T NOe I l DUHMY•tl 
*********•••••••••••¥•• 
INPUT STREAMS 

------------............................. u ..... 

I/0 
2 
I/0 
+ 

STREAM<l•IN•a•OUT.2•DUMMY•+•TERMIN> ? .... ~ . .. . .. . .. 
STREAM<l·IN•a•OUT.2•DUMMY•+•TERHIN> ? . .. . .. 

OUTPUT STREAMS --------- ---............. , ................... .. 

I/0 STREAM( l•IN.3•0UT.2•DUMMY•+•TERMIN> ? 
il ' .. .. .. 

~ UNIT I ? 
2 

VARIABLE DESCRIPTION<YIN> 1 
y 

NAME OF VARIABLE.? 
p 

NO• OF TKE VARIABLE ? 
l .. ' 
lS TKE VARIABLE HEASURED(Y/N) ?· 
N 
UARIABLE DESCRIPTION<YIN> ? 
y ' 

NAME OF VARIABLE ? 
Q 

NOe OF TKE VARIABLE ? 
I .. 

IS THE VARIABLE MEASURED<YIN> ? 
N 
UARIA&LE DESCRIPTION(TIN> ? . 
N . . 
1/0 STREAM( I•IN•II•OUT• 2•DUHMY:.+•TERIUN> ? 
+ ' 

. ... ... . . . . .. 

lNI T NO • 1 . 2 PI PE 
*********************** 
INPUT STREAMS 
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613 ------------
I/0 STREAM(l•IN~e-OUT~2-DUMMY~+-TERMIN> 1 
1 . • . . 

ftROM UNIT I ? 
1 

VARIABLE DESCRIPTION<YIN> ? 
y 
IS THIS AN INTERNAL VAR.CY/N) 1 
N 
NAME OF VARIABLE ? 
p 
NAME OF VARIABLE 1 
Q 

VARIA&LE DESCRIFTICNCY/N) 1 

N • 
I/0 STREAM<l•IN~8-0UT~2·DUMMY~+-TERMIN> 1 

>I • o • I 

+ 

OUTPUT STREAMS 

-------------
I/0 STREAMCI•IN~0·0UT~2-DUMMY~+-TERMIN> 1 
1!1 • • • • 

TO UNIT 1 ? 
3 

IJARl ABLE DESC RI PTI ON ('fIN> 1 
'( 

NAME OF VARIABLE 1 
P. 
NO• OF THE VARIABLE 1 
2 .. 

IS THE VARIABLE MEASURED(Y/N) ? 
N 
VARIABLE DESCRIPTION<YIN> 1 . 
y 
NAME OF VARIABLE 1 
Q 

NOe OF THE VARIABLE ? 
2 .. 

IS THE VARIA&LE MEASUREDCY/N) ? 
N . 
VARIABLE _DESCRIPTION<YIN>.? 
N . 
I/0 STREAMC1•1N~8·0UT~2·DUMMY~+·TERMIN> ? 
+ 

.. 

·lNIT NO• 1 3 VALVE .......................... · 
INPUT STREAMS ------------
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I/0 
l 
AAOH 
2 

614 
STREAM< 1•H~, l!l•OUT, 2•DU1M'f, -t•TERMIN> 1 . . ... . . 

UNIT : 1 

VARIAB~E DESCRIPTIONC'f/N) 1 
'( 

IS TtfiS AN INTERN~. VARoC'f/N) 1 
N 
NAME OF VARI Ab~ E 1 
p 
NAME OF VARIAbLE 1 
Q . 
VARIAB~E DESCRIPTlON('f/N) 1 
N 
I/0 STREAM( 1•IN, ii•OUT, 2•DUMM'f, +•TERMIN> 1 
+ ... . .. . . . . . . 

OUTPUT STREAMS 

-------------................................. 

I/O STREAMC1•IN,I!l•OUT,2•DU1M'f,+•TERMIN> 1 
l!l •• •• 

'1'0 UNIT : 1 
4 

VARIAB~E DESCRIPTIONC'f/N) 1 
'( 

NAME OF VARIABLE 1 
p 
NOo OF TtfE VARIABLE 1 
3 .. 

IS TtfE VARIABLE HEASUREDC'f/N) 1 
'( 

tft'Gtf 1 
188 
cow 1 
IJ 
PRIORITY OF TtfE VARo 1 
1 
VARIABLE DESCRIPTIONCY'IN> 1 
'( 

NAME OF VARIABLE ? 
Q 

NOo OF TtfE VARIABLE 1 
3 -- . 

IS TtfE.VARJABLE MEASUREDC'f/N> ? 
N 
~IAB~E DESCRIPTIONC'f/N) ? 
N 
I/0 STREAMC1•IN,t•OUT,2•DUHH'f,+•TERMIN> ? 
+ .. ... .. 

UUT NOo 1 4 PIPE ....................... 
INPUT STREAMS 
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615 ------------................................... 

l/0 ST~EAHCI•IN.Z•OUT.2•DUMMY•+•TERMIN> ? 
I 
fROM UNIT I ? 
3 

UARlAb~E DESCRIPTIONCY/N) ? 
y 

IS TKIS AN INTERN~ VARoCYIN> ? 
N 
NAME OF VARlAB~E ? 
p 

NAME OF VARIAS~E ? 
Q 

VARIAB~E DESCRlPTlONCYIN> ? 
N , 
I/0 STREAHCl•IN•8•0UT.2•DUMMY,+•TERMIN> ? 
+ ... 
OUTPUT STREAMS ------------- . . .. ...... ... ... ... ... ... ........ ..... .. 

I/0 STREAHCI•IN.a•OUT•2•DUMMY•+•TERMIN> ? 
8 
TO UNIT 1 ? 
5 

VARIAB~E DESCRIPTIONCY/N) ? 
y 
NAME OF VARIAB~E ? 
p 
NOo OF TKE VARIAB~E ? 
4 .. 

IS TKE VARIAaE MEASUREDCYIN> ? 
N 
VARIAB~E DESCRIPTlONCY/N) ? 
y 
NAME OF VARIABLE ? 
Q 
NOo OF TKE VARIAB~E ? 
4 ·-

IS TKE VARIAB~E MEASUREDCY/N) ? 
y 

KIGH ? 
11!18 
cow ? 

" PRIORITY OF TKE VARo ? 
2. 
VARIAB~E DESCRIPTIONCY/N> _? 
N 
110 STREAMC1•IN•8•0UT.2•DUMMY•+•TERMIN> ? +. . ... . .. -

WIT NOo I 5 
( 
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*********************** 
INPUT STREAMS 

------------........................... 

I/0 STREAM( l-IN~B-OUT~2-DUMMY~+-TERMIN> 1 

I 
FROM UNIT : ? 
4 

VARIABI...E DESCRIPTION<YtN> ? . 
y 
IS THIS AN INTERNAL. VARo<YtN> ? 
N 
NAME OF VARIAH.E ? 
p 
NAME OF VARI.ABI... E ? 
Q . 
VARIABLE DESCRIPTION(Y/N) ? 
N 
I/0 STREAM<I-IN~Z-OUT~2-DUMMY~+-TERMIN> ? 
+ 

OUTPUT STREAMS 

------------- ' . -........................... . 
I/0 
2 
I/0 
+ 

STREAM<I-IN~3·0UT~2-DUMMYI+-TERMIN> ? .. 
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LISTING 

III.S OUtput of a Two Pipe and Valve System (Task DEB) 

·. 



ARRAY OF" BOUND• CON Do. 
********************* 

a. c. : 1 
VARBC t 1 
NAI : 

1.0 
CLOSED 
BLOCKAGE 
SHUT 

NA2 I 

NA3 : 
NEXTBC1 2 

8o Co I 2 
VARBC 1 3 
NAI I - HI 
NA2 t 
NA3 .I 
NEXTBC1. 3 

a. c. I 3 
VARBC I 5 
NIH I 

1.0 
NA2 1 

OTHER•CAU 
NA3 : 

.. 
NEXTBC: 4 

Bo c. I 4 
VARBC I 7 
NAI • - · HI 
NA2 1 

OTHER•CAU 
NA3 I 

NEXTBCI 5 

8o Co I 5 
VARBC. : 9 
NAI 1 

1.0 
NA2.r 

OTHER•CAU 
NA3 I . • .. 

· NEXTBCI 6 

. · 8o Co. I 6 
~RBC I 11 
NAI 1. 
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Ill 
NA2 I 

OTilE.R-CAU. 
NA3 1 
NEXTEiC: 7 

a.. c. I 7 
~RBC I 13 
NA1 I - 1.0 
NA2 I 

OTilER-CAU 
NA3 I 

.. 
NE.XTBC: a 

a. c. I a 
VARBC I 15 
NAl I -

Ill 
NA2 I 

OTKER-CAU 
. NA3 I " 

' . 

.... 

NE.XTBCI 9 

B. c. I 9 
VAREiC I 17 

· NAl I -
NA2 I 

OTHER-CAU 
NA3 I 

.. 
lllE.XTBCI Ill -
a. c. : 10 
VAREiC • 19 • 
NAl I 
NA~ I 

OTKER-CAU 
NA3 I 

lllE.XTBCI 11 

a. c. I ll 
VARBC 1 21 
NAl I 

1.0 
I.K-I.P-ENV 

NA2 I 
.. 

NA3 I 

NE.XTBCI 12 

. a. c.- 1 12 
VARtll: 1 2 3 . 
NAI. I 

.. 

Ill 
FI.-EX-ENV-

NA21 
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a. c. : 15 
VARaC I 34 
NAI·: - LO 

LK•LP•E.NV 
NA2 I 

.. .. 
NA3 I 

NEXTaC: 16 -

. a. c • I 16 
\TARaC I 39 
NAI I - HI 

FL•EX•ENV 
NA2 I 

... 
NA3 I 
NEXTaCI 17 -
Be c. I 17 
U\RaC I 43 
NA1' I - LO 
NA2 I 

NA3 I 

NEXTSCI 18 -
Be c. I 18 

"-1' VARSC ' 1&6 .. 
NA1 I - HI 
NA2 I 

. · NA3 I 

NEXTaC1 19 . 
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Bo c. : 23 
~RBC : 57 
NAl 1 

NA21 
NA3: 

LO 
CLOSED 
BLOCKAGE 
SHUT 

NEXTBCI 24 

Bo Co I 24· 
VARBC 1 62 
NAl I 

NA2 I 

IU 
OPEN 
Wl DE-OPEN 

FAII.,.OPEN. 
NA3'·a· '' 
NEXTBCI 25 

Bo Co I 25 
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BC oPRO 



VARBC I 61 
NAl I 

OPEN 
NA2 : 
NA3 .. i 
NEXTBC: 26 

Bo Co I 26 
\\\RBC : 7 iJ 
NAl : 

NA2 : 

LO 
LK•t.P•ENV 

NA3 I 
NEXTBC: 27 

B~ Co I 27 
VARBC : 75 
NAl I 

NA2 1 

HI 
FL•EX•ENV . .. . ,. 

NA31 
NEXTBC: 28 

Bo Co I 28 
~RBC : 60 
NAl I 

LO 
NA2 I 

NA3 I 

NEXTBC1 29 

Bo Co 
VARBC 
NAl I. 

'NA2 1. 
HI 

NA3 1 
NEXTBCI 3l!J 

Bo Co I 
\M\RBC 1 

NAl I 
LO 

NA21 

30 
85 

NA3 I 

NEXTBC1 31 

·s.c.1.3l 
; . utRBC i 8? 

NAl' I 

NA2 1 

NA3 I 

PAGE 
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NEXTEiC: 32 

S. Co I 32 
VARBC 1 89 
NAl I 

NA2 : 
NA31 
NEXTBCI 33 

a. c. : 33 
VARBC I 92 
NAl I 

NA2 : 
NA3 : 
NEXTBC: 34 
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ARRAY OF BOUND• COND• 

********************* 

Bo Co 
VARBC 
NAl. I 

NA2 : 

I 34 
I 94 

HI 

NA3 I 

NEXTBC1 35 

Bo Co 
liAR BC 
NAl 1 

: 35 
: 9 5 

. HI 
FL•EX•ENV 

. NA2 1 · 

NA3 : 

.. 
NEXTBCI 36 

Bo Co 
~RBC 
NAl I 

NA21 

NA3 : 

I 36 
I 96 

HI 
OPEN 
FL•EK•ENV 
WI'OE•tfPEN ... 
FAIL•OfEN 

NEXTBC1 37 

Bo Co I 37 
U\RBC I 97 
NAl I 

HI 
OPEN 
FL•EX•ENV 
WI'OE•OPEN 

NA2 I 

FAIL•OPEN 
NA31 
NEXTBCI. 36 

Be Co I . 36 
, •, \ARBC 1. 96 

NAt.· I 

.. 

KI .. 

NA2. I 

PAGE 

OPEN .. 
FL•EX•ENV 
WI'OE•UPEN .. 
FAIL• OPEN .. 

-------...... ,, ......... , 
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NA3 : 
NEXTBC: 39 

Bo Co 
VARBC 
NAl I 

NA2 t 

NA3 : 

I 39 
I 99 

tll 
OPEN 
FL-EX-El\1 V 
WI'~E-UPEl\1 

FAIL-OPEN .. 
. NEXTBC: 40 

l3o c. : 48 
VARBC : 105 • 

· NAl : 
HI 
OPEN 
FL-EX;.ENV 
WI~E-OPEN .. 
FAIL-OPEN 

. NA3 I 

NEXTBC: 41 

'"· ' . 
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• 

ARRAY OF EVENTS 

*************** 

EVENT : I 
IDEN: M • 
UNID : 6 DUMMY-H 
VAR: Q 
~NOU: I!JZZZ22lil3 
NAVA: NI I. VARI ABI. E 
FAUI. T: HI 
NEXT: 2 
TOP: 3 
EACKG: NIL. GATE 
NEXTG: I 
UIIINiil: NIL. UNIT 
PRO& : lil~lillillil2l 

EVENT : 2 
IDEN: T 
UNID : 6 DUMMY-H 
U\RI. P 
INOU: lillilfllil81lll8 
NAVA: NIL. VARIABI...E 
FAUL. T: 1.0 
NEXT: 3 
TOP: NIL. EVENT 
BACKGI I 
NEXTG: Ql1 
UNNiil: NIL UNIT 
PRO& I Iiio 8020 

EVENT I 3 
IDEN1 M 
UNID : 6 DUMMY-H 
VARI Q 

· INOU: 301fl81H!ll! 
NAVA: NIL. VARIABLE 
FAUL.T: 1.0 
NEXT: 4 
TOP: 5 
EACKG1 NIL GATE 
NEXTG: 2 
lNN81 NIL UU T 
PROS 1 IJolilfll'll! 

.• EVENT 1 4 
IDENI T 
UNID I 6 DUMMY-H 
VAih P 
INOUI 81112811!18 
NAVA: NIL VARIAB.E 
FAUI...TI HI 
NEXT: 5 

... TO PI NIL. EVENT 
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EACKGI 2 
NEJ<TGI biM 
~Nil: NIL UNIT 
f'fiO B I llo lll'll!lll 

EVE~T I 5 
lDENI M 
~1 0 : 6 DUMM'f•H 
VARI W 
lNOUr 2801!8081!1 
NAVA: NIL VARlAEt.E 
FAUI..T: Hl 
NEXT: 6 
TOP: 7 
BACKG: NlL GATE 
NEXTGr 3 
UNNI!Ir Nll.. UNl T 
moa r a.a,aa 

EVENT I 6 
lDENI Ei 
UUD I 6 DUMM'f•H 
VARI S 
lNOUI 1!121!11!1&'li1Ul 
NAVAl NlL VARlABI..E 
FAUL Tr OTHER-CAU 
NEXT: 7 
TOP: NIL EVENT 
EACKG: 3 
NEXTGI Nll.. GATE 
WNI!Ir Nll.. UNIT 
PROB 1 a. aaza 

EVENT 1 7 
lDENI M 
ll\1 1 D I 6. DUMM'f•H 
VARI W 
lNOUI I!IZI!IIJUIIB 
NAVAl Nil. VARIABI..E 
FAUI..T: LO 
NEXT.: 8 
TOPI 9 
BACKGI NIL GATE 
NEXTGI 4 
WN81 NIL UNIT 
PROB I lo iJ01!18 

E.VENT1 8 
IDENt B 
UU D t 6 DllMM'f•H 
VAih .. S 
INOU1 82818181 
NAVAl Nil. VARIABI..E 
FAUI..Tr OTHER•CAU 

. NEXT: 9 
, TOP1 NIL EVENT 

EACKGI 4 
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NEXTGI NIL GATE 
~Nil: NIL UNIT 
PROB I IJ•IUBI1 

EVENT 1 9 
IDE!III M 
UNID 1 6 DUMMY•H 
VARI T 
INOUI U3111il1JI!J0 
NAVA: NIL VARIABLE 
FAULT: HI 
NEXT: 10 
TOP:. 11 
BACKGi'NIL GATE 

.NEXTG: 5 
UNNh NIL UNIT 
.PROB : 8·11:11011 

EVENT I 111 
IDEN: B 
UNI D : 6 DUMM'f•H 
VAR: S 
lNOUI 11120011008 

·NAVAl NIL VARIABLE 
FAULT: OTHER•CAU . 
NEXTI 11 .. 
TOP:· NIC EVENT 
BACKG: 5 
NEXTGI NIL GATE 
UNNl!ll NIL UNIT 
.PROb 1 ,,.eea& 

. . 

EVENT I ll 
IDENI M 

. UNI D I 6 DUMM'f•H 
UlRI T 
INOU:. IIJZIIJ0080i!J ·,._·_,·. 
NAVAl NIL VARIABLE 

. FAULT: LO 
NEXT: 12 

. TOPi 13. 
BACKGi NIL GATE 

.· NEXTGI 6 
UNNIII N lL UNl T 
PROB I 8•111111111 

EVENT 1 12 
lDENI B 

: UNl D I 6 
. UlRI . S 

DUMMY•H . . . . 

· lNOUI 82IIJIJIIJillUI 
. NAVAl. Nil.. VARIABLE . 
,·. FAULTr OTifER~CAU. 
.' NEXT: 13 .. 

. . • · TO.PI NIL EVENT 
BACKGI 6 
NtxTGI. NIL GATE 
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~NI!l: Nil. UNIT 
. PRO a : a • aee " 

EVENT : 13 
. IDEN: " 

UNID 1 6 DUMMV-~ 
VARI X 
INOUI 1!8ill!llll!lil0 
NAVAl Nil. VARIABI..E 
FAUI.T: tU 
NEX't: 14 
TOP: I 5 
8\CKGi Nil. GATE 
NEXTG:. 7 
UIIN l!: Nil. UNIT 
PROB-1 lh3iUil 

EVENT : 14 
IDEN: B 

.. UUD 1 6 DUMMY'-~ 

U\R: S 
INOU:. l!l280iU30 
NAVAl Nil. VARIAbi..E 
FAUI..T: OT~ER•CAU. 
NEXT: IS 
TOP: Nil. EVENT 
BACKGI 7 
NEXTG: Nil. GATE 
U\INI!ll Nil. UNIT 
fROI:I I i!eill!lllil 

EVENT : IS 
IDEN: M 

. U\II D : 6 DUMMY'-~ 

VAR: X 
INOUI_ 8311l81!1BI!il 
NAVA: Nil. VARIAELE 
FAUI.. Tl 1..0 
NEXT: 16 
TOP: l? 
BACKGi Nil. GAT!:. 
NEXTG: 8 
U\INill Nil. UNIT 
PRO B I il• aB lh'l 

EVENT : 16 
IDEM:. B 
UNID I 6 DUMMY'-~ 
U\R: S 
INOU: . ll2UIIlll3 
NAVAl .. Nil.. VARIABI..E 
FAUI..TI. OTKER•.CI.\U 
NEXT:. 17 

· ·• ·. TOP: NIL EVENT 
BACKGI 8 
NEXTG: NIL GATE 
U\IN8:. Nil. .. UNIT 
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FROB I 8• 1!1888 

EVENT 1 17 
IDEN: M 
lNI D : 6 DUMMY•H 
VAR: Q 

INOU:. I!IZ<l002101!1 
NAVA: NIL VARIABLE 
FAULT:. NO.• FLOW 
NEXT: 18 .. 
TOP: 19 
BACKGi NIL GATE 
NEXTG: 9 
~N2JI NIL UNIT 
fROB 1 l!lo0il8Z 

EVENT : 18 
IDEN: B 
lNID : 6 DUMMY•H 
VAR: S 
INOU: 1!120001'l021 
NAVA: NIL VARIAbLE 
FAULT: OTHER•CAU 
NEXT: 19 ... 
TOP: NlL EVENT 
BACKG: 9 
NEXTG: NIL GATE 
~Nih NIL UNIT 
PROB 1 IIIo l!JiliiiZ 

EVENT : 19 
IDEN:, M 
lNI D : . 6 DUMMY•H 
VAR1 Q 

INOU: 0l!J00.21i!l!l0 
NAVAl NIL VARlAI:iLE 
FAULT: GTB 
NEXT: 2t 
TOP: NIL EVENT 
BACKG: NIL GATE 
NEXTG: U 
lNNB: NfL UNIT 
PROB : a.aaae 

EVENT : 2111 
lDEN: B 
l.Nl D : 6 
VAR: S 

DUMHY•K .. 
lNOU: 8211111181!1il 8 

.NAVA: NIL. VARlAELE 
. FAULT: OTHER•CAU 

NEXT·: 21 · " . 
. TOP1 NIC EVENT 

BACKG: 18 
NEXTG: tHL GATE 
lNN81 NIL UNIT 
.PROB :. 8o 8i!0 8 
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EVENT I 21 
IDENl M • 
U.I D : 7 DUMM'l-T 
VAR: P 
INOU: I i!lZI!JZZill!l 
~AVA1 ~IL VARIABL~ 
FAULT! HI 
NEXTI · 22 
TOP: 23 
BACKG: NIL GATE 
:-IEXTG: 11 
tNNZI Nl(. UNIT 
FROB I l!loiH!Ili!l 

. EVENT : 22 
1DEN1 T 
tllii D 1 7 'DUMM'l-T 
VARr Q 

INOU: I a a 301!133 
NAVA: ~IL VARIABLE 
FAliLTI Hl 
NEXT1 23 
TOP: NIL .EVENT. 
BACKGI· 11 
~EXTG1 OM 
tNN 1!1: N lL UNl T 
PROB : Bo 01!1011 

£VENT 1 23 
lDEN: M 
tNl D I 7 DUMM'l-T 
VARI P 
INOUI . I0UiUI!l8 
NAVAl ~IL VARIABLE 
FAULT! LO 
NEXTI 24 
TOP: NIL EVENT 
BACKG: NIL GATE 
NEXTG: 12 
ll!IN8: NIL UNIT 
FROB I 8ol!l838 

EVENT I 24 
IDEN1 T 
llill D I 7 DUMH'l-T 
VAR: Q 

INOU:. l081!181!lillll 
NAVAl. lOlL VARIABLE 
FAULT! LO 

. NEXT1 25 · 
. TOPI NIL EVENT . 
BACKG~ . 12. . . 
NEXTGI QM 
ll!INIIJ: NIL UNl T 
f'ROB I i'Jol!ll!ll!l8 
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EVENT 1 25 
IDENI M 
WID 1 9 PIPE 
VAR: Q 

lNO U: 1131!1ll218illl 
NAVA: NIL VARIABLE 
FAULT: fll 
NEXT: 26 
TOP: 29 
8AGKG1 l'UL GATE 
NEXTG: 13 
U'vN 21: NfL UNIT 
moa : e.aaaa 

EVENT : 26 
IDEN: T 
WlD I 9 PIPE 
VARI F 
INOU: 1 li.IH!I01!11!Ji!l 
NAVAl ~IL VARIABLE 
FAULT: tU 
NEXT: 27 
TOP: NIL EVENT 
BACI{G: 13 
NEXTG: blM 
WNrll: NIL UNIT 
PROB I llol'!li!l0l! 

EVENT 1 27 
IDEN:. T 
WlD: 9 PIFE 
IIARI P 
INQU: i!lilllll0il88 
NAVAl NIL VARIABLE 
FAULT: LO 
NEXT: 215 
TOP1 NIL EVENT 
BACKG: 13 
NEXTGI QM 
WN81 NIL UNIT 

. fftOB I l!lo 0881/l 

EVE.NT I 215 
'·. IDEN1 B 

WID I 9 PIPE 
VAR1 S 
INQU: oll281Jl!IJiilil 
NAVAl NIL VARIABLE 

. FAULT:. I"L•EX•_ENV 
NEXT: 29 .. . . • 

. TOP1 NIL EVfMT 
, . . BACKGI 13 

NEXTGI tliL GATE 
WNII NIL UNIT 

. PROS 1_ lori.IIJI/ll 
~ ·- -
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E.VENT I 29 
IDENI .M 
l\'U D 1 9 PI PE 
VAlb Q 

INOUI ililliH!IS82l8 
NAVAl NIL. VARIAEL.E 
FAUI..TI 1..0 

• NEXT1 3111 
TOP1 34 
BACKGI NIL. GATE 
NEXTGI 14 
tNNill N[l.. UNIT 

· PROS 1 a. aaza 

E.VENT 1_ 33 
1DEN1 T 
~lD I 9 PI FE 

... 

VARI P • 
INOUI U illlllili!lll8 
NAVAl NIL VARIABLE 

· FAUI..TI 1..0 
NEXTI 31 

.TOP1 NlC. EVENT 
BACKGI Ill 
NEXTGI QM 

. WNI!I NIL. UNIT 
PROB 1 l!o 01!180 

EVENT I. 31 
· IDENI T 
U\110 1 9 PIPE 
VARI P 
INOUa Ui!:211!11!131i!. 

. NAVAl. NIL VARlAELE 
. FAULTa Kl. 

NEXTI 32 
TOPI_ NlL EVENT 

'· BACKGI 14 
. NEX TtH QM 
. ·. I.NNIJI tU I.. UNl T 

PRO.B I i!loiiJIJ2ll!l 

E.VENT I 32 
IDENI 8 
lNlD.I 9 PIPE 
VARI S 
INOUI 112fJ8Ii!liUJ 

·:,,NAVAl NIL VARIABLE 
. FAUI..TI BLOCKAGE 

:·. NEXTI 33 . 
:·: TOPI NIL EVENT 
<i.BAi:KGI 14 
:~::-·NEXTGI IUL' GATE 
·•clNN8a_.NII. UNIT 

l'ROB I llo fl912 

. tvENT. I. 33 
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IDEN: B 
UUD : 9 PIPE 
~R: S 
INOU: ll2Uill!l00 

· NAVA: NIL VARIABLE 
FAULT: Ll< -L P-E.NV 
NEXT: 34 .• .. 
'TOPI NIL EVENT 
BACKG: 14 
NEXTG: NIL GATE 
lNNil: NIL UtU T 
fROB : l!lo 002S 

EVENT 1 34 
lDEN: M 
lNlD : 9 PIPE 
~R: p 

· · INOU: l ill801ll'l8~ 
NAVA: NIL VARIABLE 

.. · FAULT: tU , 
NEXT: 3S 

.. TOP: . 39 
BACKG: NIL GATE 
NEXTGI IS 

. lNNI: NIL UNIT 
PROB : 0oll8110 

EVENT I 3S 
. ·. IDEN: T 

·. UUD : 9 PIPE 
. ~R: Q 

INOU: l 3111111800 
. · NAVAl NIL VARIABLE 

FAULTI HI 
NEXT: 36 
1'0P1 NIL EVENT 
EACKG: IS 
NEX:J'GI QM 

· lNN81 NIL UNIT 
fROB : llo IJI!l!lil 

• EVENT : 36 
IDENI T 
UUD 1 9 PIPE 
.~RI Q 

-. INOUI 820110880 
NAVAl NIL VARIABLE 
FAULT: LO 

··. NEXT: 37 
TOP: NIL . EVENT 
BACKGI . IS 
NEX."rGI .QM 
lNNitt .NIL UNIT .. 

"•; PROB 1 . 8e8888 , 

.. a!ENT I 37 
., lDENI B 
' 
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UlllD 1 9 PIPE. 
VARI 5 
INOUI 021:H!l30U 
NAVAl NIL VARIABLE 
I'AUL T1 Bl.OCKAG~ 
NEXT: 38 
TOP: NIL EVENT 
ElACKGI 15 
NEXTGI NIL GATE 

• ~NI: NIL ~~ T 
PiiOB 1 8ol!ll!03 

EVENT I 38 
IDEN: 8 
UUD I 9 PIPE 

. VAR: 5 
INOU: 320021003 

:NAVAl NIL VARI.ABLE 
I'AUl. T: LK•HP•ENV 

• NEXT: 39 .• 
TOP~ NI~. EVENT 
ElACKGI 15 
NEXTG: NIL GATE 

'• WNiiJI NIL UNIT 
.· PROB I. 0• 00il4 

. ' 
'.'' 

E.V El-IT I 39 
IDEN: M 
tlUD 1 9 PIPE 
VARI P · 
INOUI 1 801!101!11UI 
NAVAl NIL VARIAB~E 
I'AUI. T: LO 
NEXT: 43 
TOP: 43 
.ElACKGI NIL GATE 

. NEXTG: 16 
... -~· ., t.Nl\111.1 NIL UN! T 

PROB : ilo 88218 

EVENT 1 48 
IDENI T 
UUD I 9 PIPE 
~RI Q 

!NO Ua 8 fl i'l8 88 filii 
( .. NAVAl NIL VARIABLE 

I'AULTI Hl 
NEXT: 41 

, , .. TOPI NlC. EVENT 
' ,.ElACKG I 16 
' NEXTGI. QM . 
·~. t.NNila Nlt. UNlT . -~ ~· - - . 
•·'~)PROB I a. 88811 . ' " . ~- . 
::·;·:;'·>::;·, .. 

. :.' .EVENT I. 41 
\ lDENI T 

. t.NI D I 9 Pl PE 
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VARI Q 

INOUI liiHli!l8i!lril0 
NAVAl ~IL VARIABLE 
FAUI..TI 1..0 
NEXTI 42 
TOFI NIL. EVENT 
EACKG: 16 
NEXTG: QM 
I.NNIIII NIL. UNl T 
PROB 1 So 81!108 

EVENT : 42 
· lDEN: B 

I.NID : 9 PIPE 
VARI S 
INOU: 1!1201!1!1800 
NAVAl NIL. VARIABLE 
FAUI..T: LK-I..P-ENV 
NEXTI 43 ,. '' 
TOP1 NIL EVENT 
BACKG: 16 
NEXTGI NIL GATE 
I.NN1!1 NIL. UNIT 
PROB 1 8o 1!885 

EVENT I 43 
IDENI M 
I.NID 1 9 PIPE 
IIARI T 
INOU: i!lZ0281!ll!lril 

.NAVAl .NIL VARIACI..E 
FAUI.. T: HI 
NEXT: 44 
TOP1 46 

·• BACKG: NIL. GATE 
NEXTGI 17 
I.NN81 NIL. UNl T 
PROB I 8ol!l8e0 

EVENT I 44 
lDENI T 
!.NI D : 9 PIPE 
VAR: T 
INOUI 181!81!1!J,U 

. NAVAl NIL. VARIABl.E 
.· FAUI.. T1 HI 
. NEXT: 45 

TOPI NIL EVENT 
. BACi<GI 17 

NEXTGI QM 
I.NNIJI , NIL. UNIT 
PROB ·1 l!lo 8838 ' ' ' 

:~:.EVENT 1 45 
• •. I DEN I B 

.i .·!.NI 0 1 9 .PI PE 
-. VAR1 S 
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637 
INOUI B2iUlll0U 
NAVAl NIL VARIABLE 
FAULT: EXT-FIRE 
NEXT: 46 
10P:, NIL EVENT 
EACKG: 17 
NEXTG: NIL GATE 
tNN31 NIL UNIT 
ff!OB I 11Jolill!211 

' -
., 

·EVENT I 46 
I DEN I M 
UUD I 9 PI .FE 
VAR: T 
INOU: 1!0201'.1080 
NAVAl NIL VARIAbLE 
FAULT: LO 

,·NEXT: . 47 
10P: 48 
EACKG: NIL GATE. 
NEXTG: 18 

. : tNNfh NIL UNIT 
PROB I "• 008 ll .. 

. EVENT 1 47 
ID ENI T 
tNI D I 9 PIPE 
VAR: T .. ,, 

la 00 8 IUJ Ill INOU: .. 
NAVAl tHL VARIABl.E 

· · FAULT: LO 
NEXT: 48 
TOP: NIL EVENT 
BACKG: 18 

.. NEXTG: QM 
tNNI: NIL UNIT 

· .FROB 1 Boiii1J88 .. 

EVENT 1 48 
IDEN: M. 
UUD: 9 PIPE 
.U\R: X 

'·' .• INO{l: "" 80 8 88" 
-_, .· , NAVAl NIL VARIAbLE 

.. FAUI. T: HI 
NEXT I 49 

. ~: TOP: 58 
8\CKG: Nil. GATE 
NEXTG: 19 
tNN.I NIL UNIT 
PROB': "•"""" 

. EVENT· 1 49 
.·.I DEN I T 
. tNI D I 9 PIPE 
. VAR: X 

··• ~ iNOU: l011J8i1808 
., .. (• -.. ,.;. 

~ 
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NA VA:. N 11.. VARI A Bt. E 
FAUI.. T: HI 
NEXT: 58 
TOF: NIL. EVENT 
BACKG: 19 

. NEXTG: QM 
. tNN0: NIL. UNIT 
. !'ROB : e.aaee 

WENT I 58 
lDENI M 
lNI D 1 9 PI FE 
VARI X 
INOUI 08800il0ll 
NAVAl NIL. VARIABLE 

. FAUI.. T1 1..0 
NEX.T: 51 
TOP: 52-
SACKG: NIL. GAT.E 
NEXTGr 28 
UNNill NIL. UNIT 
PROB : 8eiiJ<'J01l 

EVENT : 51 
;·. IDENI .T 

UNI D 1 9 PIPE 
VARI X 

.. INQUI 1 i:U0al!lli!0 

. i.·: 

· NAVAl tUL. VARIABLE 
FAUL. T1 1..0 

· NEXT: 52 
TOPI NIL EVENT 
8ACKG1 20 
1\lEX TG : QM. 
tNNB: NIL UNIT 
PROS I 8• 01108 

.·. EVENT : 52 
IOENI M 
lNlO : 9 PIPE 
VARI Q 

INOUI 808fll8828 
NAVA: NIL VARIABLE 

·. '·. FAULT I NO•FLOW .. 
···' NEXTI 53 .• . . 

• TOPI 55 
BACKGI NIL. GATE 

... NEXTGI 21 
' lNN81 NIC UNIT 

PROB 1 e.aau 

·. EVENT : 53 .• ··· Y· , ._, 
· ·:--'., IDENI T 
.. r·uuoa 9 PIPE 
· . '· · VARI Q 
. : INOU~ 18808088 

· . NAVA: ~11.. VARIAB.E 
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FAUL. Tt ~0-FL.OW 
NEXT: 54 •. 
TOP: NIL. EVENT 
BACKGI 21 
NEXTGI QM 

. tNNl!h ~IL. UNIT 
PROB 1 llo01102l 

EVENT : 54 
IDENI B 
t.NID : 9 PIPE 
VARI S 
INOU1 1121i!0<lllllil 
NAVAl NIL VARI ABL. E 
FAULT: COMP•BLOC 
NEXT: 55 

. TOFI NIL EVENT 
BACKG: 21 . 
NEXTG1 · NIL. GATE 
UINIII NIL. UNIT 
PRO~ t ilolll001 

' 

. , EVENT 1 55 
IDENI M 

'' .. 

. t.NI D 1 9 PI PE 
VARt Q 

INOUI 000808110 
NAVAl NIL VARIABLE 
FAUL. T: GTII . 
NEXT:·· 56 
TOPI NIL EVENT 
BACKGI Nli.._GATE 
NEXTGI 22 
t.NNIJI NIL. UNl T 
PROB I 0ollllllllll 

. . EVENT I_ .56 
IDEih T. 

,. UUD 1 _9 PIPE 

., .... 

VARt Q 

.lNOUI 18iUl8000 
. NAVAl. iUL. VARIABLE 

FAUL.TI GTII 
· NEXT• 57 

TQPI NIL. EVENT 
BACKGt 22 
NEXTGI. QM 
t.NNII NIL. UNIT 
PROB • e. 11110 

::~ _·. 
' -:~ . -

. EV~T l 57. 
.IOEHl. M 
UUD t 13 _VALVE 
VARI Q" . 

INOU: 1111118138 
NAVAl NIL VARIABLE· 

·_ . FAULTI HI. 

PAGE -------

639. 

. ,·_ 

EVENT oPRO 

~ ................ . =-------------------------

.• 



NEXT: 58 
TOP: 62 
llACKGI NIL GATE 
NEXTGI 23 
t.NN0: NIL UNIT 
PROB I So ll2ll1li!l 

EVENT 1 58 
lDENI T 
lNID I 13 VALVE 
VARI P -

. INOU: ll!l003l!ll1ll!l 
NAVA:. ~I L VAlllABL E 
FAULT: IU 
NEXT: 59 
TOP: NIL EVENT 
EACKG: 23 
NEXTG: QM 
lNNi!ll l'HL UNIT 
PR08 I iloil303 

EVENT 1 59 
IDEN: T 
lNID I 13 VALVE 

.. VAR: P • 
. ·. INOU: IUI1lllZflil8 

NAVA: NIL VARIAlll.E 
FAULT: 1..0 
NEXT: 61l 
TOP: NIL EVENT 

.EACKGI 23 
.. NEXTG: QM 

lNNil: NIL UNIT 
· PROB : 8o011lfiU 

EVENT : 63 
' ,,. ID£1111 B 

·•··. . ' 

lNlD I 13 
···vAJh:s· 

VALVE 

. INOUI 021!13011JIJ8 
. NAVAl NIL VARJAI't.E 

FAULT: WI DE•OPEN 
NEXTI 61 
TOPI NIC EVENT 
BACKGI 23 
NEXTG: NIL GATE 

'·:., ~N8a NIL UNIT 
PROB 1 lllo2lllll1 

EV£NT. I 61 
... IDENI B. -
·.uno_: 13 VALVE 

\WlRI S • 
INOUI 11l21!181111111l. 
NAVAl NIL VARIAEl.E 

. FAULTI FL•EX•ENV 
NEXTI. 62 •• 
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10Ps NIL EVENT 
BACKGs 23 · 
NEXTGt NIL GATE 
~Nih NIL UNIT 
moB a e. eae2 

tvENT I 62 
. lDENs M 

UUD : 13 VALVE 
I.AR: Q • 

INOUt Bilili!liUlBa 
NAVAl NIL VARIABLE 
fAULTs 1..0 
NEXT: 63 
TOPs 67 
EACKG: Nil.. GATE 
NEX'TG.s 24 
lNNBs Nll.. UNIT 
PROB : e.z·au 

EVENT I 63 
IOENI T 
t.Nl 0 I 1_3 V Al.. VE 

_I.ARI P • 
lNQUI lil0i'JIIl0080 
NAVAl NIL VARIABLE 
fAULTs HI 
NEXTI 64 
TOPs NIL EVENT 
EACKGI 24 
NEXTG: QM 

t.NNih NIL UNIT 
PRO B : Bolli!li!JIJ 

EVENT I 64 
IOENI T 
lNI 0 I 13 . VALVE 

·vARI P • 
. · IN QUI 10110 8088 

NAVA: NIL VARIABLE 
_FAULT: 1..0 
NE.XTI 65 
TOPs _Nil. EVENT 
EACKG1 24 

, NEXTGI QM 
lNNih NIL UNIT 
PROB I l!l• 81188 

EVENT I 65 
,· IDENa R 

l.NID 1 13 VALVE 
-" · · · VARs. S -

'INOUI 1121!8011118 . 
·, .. · . NAVAl NIL VARIABLE 

FAUI..TI CLOSED 
NEXT: 66 . . ; 

.10PI NIL EVENT 
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BACKGt 24 
NEXTGt QM 
lNNI!h NIL UNl T 
FROB : lllolllZIIIl 

EVEIIIT : 66 
IDENt B 
tNI D t 13 VALVE 
VARt S • 
INOU: lll2<lilllall3 
NAVA: NIL VARIABLE 
FAULT: LK-L P•ENV 
NEXT: 67 .. 
. 'l'OF: NIL EVENT 
BACKG:. 24 
NEXTG: NIL GATE 
U.:NS: NIL UNIT 
FROB : I!Joll.003 

EVENT : 67 
lDENt M 
lNID I 13 V~VE 
VAR: S -
INOU: 0221111/JBBB 
NAVAl NIL. VARIABL.E 
FAULT: CLOSED 
NEXT: 68 
'l'OP: 78 
BACKG: NIL GATE 
NEXTG: 25 
lNN21: Nil. UNIT 
PROB ' a.alllai!! 

EVENT t 68 
IDENI B 
tNID t 13 VALVE 

·VAR: S -
INO Ut ll2 aaa 2lllll 
NAVAl NIL VARIABLE 
FAULT: BLOCKAGE . 
NEXT: 69 
TOP: NIL EVENT 

.. BACKG: 25 
NEXTG: Nil. GATE 
lNN/Ih NIL UNIT 
FROB t 8ol!lil04 

EVENT t 69 ... 
IDENI B 
UUD I 13 VALVE 
VARt .S -. 
INOUt 82888U~ 
NAVAt. Nil. VARIABLE. 
FAULT: SHUT 
NEXT: 7fJ 
TOP: NIL EVENT 

'BACKGt 25 
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NEXTG: NIL GATE 
lNNih NIL UNIT 
PROS : 0o Bi!li!IS 

EVE.NT I 72 
lDEN: M 
lNID I 13 VAl.VE 
1..¥\R: p -
IN 0 U: llll22 2lll il2l 
NAVAl ~IL VARIABl.E 
FAULT: tU 
NEXT.: 71 
TOP: 75· 

. EACKG: NIL GATE 
NEXTGI 26 
lNN !oH NIL. UNIT 
PROH I 0ol!l0ll3 

EVENT I 71 
IDENI T 
lNlD : 13. VAI..VE 
VARI Q • 

INOU: l81!12JIIllil213 
NAVA:. tHL VARIABLE 
FAULT: Hl 
NEXT: 72 . 
TOP: . Nil. EV <NT 
EAC~GI 26 

· NEXTGI QM 
lNN8: Nll. UNl T 
PI'! 0 B I Ill. 80 8 8 

EVENT 1 72 
lDENI. T 
UNID 1 13 VALVE 
VARI Q -

. INOUI l!lil888883 
NAVAl NIL VARIABLE 
FAULT: LO 
NEXT: 73 
TOP: NIL EVENT 

. BACKGI 26 
NEXTGI Qf'l . 
lNN0: Nil. UNIT 
fROB I 0• 81101!1 

EVENT I 73 
lDENI R 
UNID I 13 · VALVE. 
1..¥\RI S • 
11\10~1 . 82811881!1 
NAVAl Nll. . .VARIABLE 
FAUI.. T1 CLOSED 
NEXTI. 74 · 
'JOP' NIL EVENT 

· 8ACKG1 26 
NEXTG: Qf'l 
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l.NNSr NIL UNIT 
PROS r e. uu 

E.VENT r 74 
IDENr 8 
l.NID r 13 VALVE 
VARr S -
INQUr 020SIH!ISI!J 
NAVAr NIL VARIABI. E 
FAU!. Tr t.K-H P-EN V 
NEXT: 75 •• 
TOP: Nil.. EVENT 
EACKGr 26 
NEXTG: NI I. GA'rE. 
lliNiilr Nil. UNIT 
fROB I il• 81106 

E.VENT I 75 
IDENr M 
lNI D r 13 VAt. VE 

. VARr P - . 
HIIOUr 100000210 

. NAVAr. AIL VARIABLE . 
FAULT: !.0 
NEXT: .76 
TOP: 80 
EACKGr Nil. GATE 
tUXTGr 27 
lNN01 N 1!. UNIT 
fROB I 8• 01!1i!18 

E.VENT r 76 
IDEN1 T 
lNID r 13 VALVE 
VARI Q • 

INOUr 1/Jil illl!l0808 
·. NAVAr NIL VARIABLE 

FAULT: Hl 
NEXTI 77 

. TOP1 NIL EVENT 
EACKGI 27 

. NEXTGI QM 
lNNir11 Nlt. UNIT 
f'ftOB I 11•8008 

.. f.VENT I 77 
lDENI T 

. lNID I 13 VALVE 
... ·· .. UARi. Q • 

· INOUI . I :I!IUJUBI!I 
NAVAl. tU!. VARIAfl.E 

·'. fAUI. Tl !.0 
· NEXTI 78 .. 
· TOP1 Nil. EVENT. 

BACKGI 27 
NEXTGI Q('l 

.lNNSI NIL UNIT 
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PRO B I 1!1. 21 BIH!I 

EVENT : 78 
IDENa B 
WI D I 13 VAt. V£ 
VARI S • 
INOUa 82881/18118 
NAVAl NIL VARIABLE 
FAUL Ta LK-L P-EN V 
NEXT: 79- •• •• 
TOP: NIL EVENT 
BACKGa . 27 
NEXTGa NIL GATE 
WNiiH Nll. UNIT 
fROB 1 Be 0087 

EVENT : 79 . 
lDENa B 

. INID 1 13 VAt..VE 
VARI S -
lNOUI 0231lil028 

· NAVAl NIL VARIAEI.E 
FAUL Ta Wl DE-OPEN 
NEXT: 88 .• 
TOf'a NIL EVENT 
BACKGa 27 
NEXTGa NIL GATE 
tNNBa NIL UNl T . 

· ·PROS a a. 00118 . 

EVENT 1 88 
IDENI M 
tNID 1 13 VAt.VE 
~Re T -
lNOUa U81i18081!1 

· NAVAl NIL VARI ABt.E 
.. :. FAUI. Ta. HI 

NEXT: 81 _ 
TOP:·. 83-

. BACKGa NIL GATE 
·. NEXTGi 28 

l.NNih_ NIL UNIT_ 
PROB a lh8888 .. . 

EVENT 1 81 
IDENI T 
l.NlD a 13 VAt.VE 
VARa T -

: · lNOUa_ llll808il 88 . 
NAVAl: All. VARIABLE. 

.. - FAULTI. Hl •. 
:•. • NEXTI 82 

TOPI -.NIL EVENT 
.·,: BACKGa 28_ 

. NEXTGI QM· 
- t.NNIII NIL UNl T 
Pflo8 a a. 88iHJ 
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EVENT 1 6.2 
IDEN: B 
!.NI D I 13 VAI..VE 
VAR: S -
INOU: l!l21HUI!l00 
NAVA: NIL VARI AELE 
FAULT: EX T- F1 RE 
NEXT: 63 
TOP: NIL EVENT 

.· BACKG: 26 
NEXTG: NIL GATE 
lNNB: NIL UNIT 
FROB.: l!lol!ll!ll!ll 

EVENT I 63 
IDEN1 M . 
lNID I 13 VALVE 

• .. VAR: T -
INOU: l!l0i!l0l!Ji!l!lliJ 
NAVA: NIL VARIABLE 
FAULT: LO . 

. NEXT: 64 
"·.·TOF:65. 

BACKG: NIL GATE 
NEXTG: 29 
l.NNI!h NIL UNIT 
FROB I 8o 8028 

EVENT I 84 
IDEN: T 
l.NID I 13 VALVE 
VARI. T -

1 
.. INOU: 18illlll8il8 

NAVAl NIL VARIAEl.E 
FAULT: LO 
NEXT: ·as 
TOP: NIL EVENT 
BACKG1 29 
NEXTG: QM 

. t.NN81 NIL UNIT 
.l'fiO B I Ill oil 88 8 

EVEHT I 65 
IDEN: M 
UUD 1 13· VAt.VE 

· VARI X -
INOUI Ullllllflilfl 

· · NAVAa NIL VARIABI..E 
FAULT:. HI 

·· · NEXT: 66 
TO?a .67 .. 
BACKGI NIL GATE 
NElCTGI 38 

·•.. t.NN81 NIL UNIT 
. • .l'fiOB a ll• eaae. 
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EVENT 1 66 
IDEN: .T 
lNID I 13 VAI..VE 
VARI )( -
INOU: 1031118888 
NAVAl ~I 1.. VARI Abl. E 
FAUI.. Tt HI 
NEXT I 87 
TOP I Nit. EVENT 
BACKGI 38 

.. 
. . NEXTGI QM 

I.NN 8: Nil.. UNIT 
PROB : lllol!l!JIIIIII 

EVENT : 87 
ID £NI M 
UHD 1 13 • VAt. VE 
VAR: )( -
INOUI i1l2l02111l!Jall 
NAVAl Nll.. VARIABLE 
FAUI.. T1 1.0 
NEXTI 66 
TOP I 89 
BACKGI Nil.. GATE 
NEXTGI 31 . 
lNNI1l1 NI C. UNIT 
PROB I Ill• 02180 

EVENT . 88 . 
lDENI T. 

·. lNI D I 13 VALVE 
\hRt X. -

.lNOUI 1888111388 
NAVAl NIL VARIAEI.E 
FAUL.TI 1.0 
NEXT: 89 
TOPt Nil.. EVENT 
8ACKGI 31 
NE.XTGI QM 
lNNZI NIL UNIT 
PROB I e.eaaa 

EVENT 1 89 
lDENI M 
lNIO I 13 VAI..VE 

< ·" '. UlRt Q -
lNOUI 111111118 88 1!8 . 

.. NAVAl Nil.. VARIAELE 
FAULTI . NO•Ft.OW 
NEXT: 92 .• 
TOPI -.92 

· .BACKGI NIL. GATE 
... ,, NEXTGI 32 .. 

' lNN81. NIL UNIT 
·. f'ROB I a. '"'Ill" .. 

· ..•. , 

< ' 
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EVENT 1 91!1 
IDENI T 
UU D r 13 VALVE 
VARI Q -

INOU: 11!11!1!111011!111 
NAVAl NIL VARIAELE 
FAULTI NO•FLOW 

.. . NEXT1 91 .• 
. TOPr. NIC EVENT 

BACKGr 32 
NEXTGI QM 

•• tNNIIJI NIL UNIT 
PROB 1 iloi!IIII!J3 

EVENT : 9 1 
IDEN1. B 
tNlD r 13 VALVE 
\N\RI 5 • 
!NO U1 02 I! I!I!Ji!l\Hl 

.NAVAl NIL VARIABLE 
. FAULT: COMP•bLOC 

,; ·NEXT1 92 .• 
· 10P1 NIL EVENT 
. BACKGr 32 
... NEXTGr _NIL GATE 
. ·.~· 

lNN llt NIL UNIT 
. fROB t l!o 01!01 

EVENT : 92 
IDENI M 

. ~ID: 13 VAI.VE 
VAih Q -

. INOUI 3031100011! 
'NAVAl Nil. VARIABLE 

FAUI.Tr GT0 
'" NEXT: 9 3 

10Pr NIL EVENT 
• BACKGa NIL GATE 

- · NEXTGa 33 
'umi!Ja NIL UNIT 
PRO~ 1. IJoiUJIIIB 

·,: .. EVENT r 93 .. , .. , .. 
. IDENI T 

· · .. UUD I 13 VALVE 
. ' 'VARI. Q • 

, ..• INOU1 101181!11!108 
·· •. · .• NAVAl fHL VARIABLE 
·•. FAULTa GTI!l 

.. NEXTI 94 ... 

TOP~. NIL. EVENT 
EACKGt 33 
NEXTGI_ 'QM . . 
UINII NIL UNIT • 

'PROS I .· 8ollel!l0 
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ARRAY OF EVENTS 

*************** 

EVENT : 94 
.. lDEN: M 

.lNlD 1 9 PIPE 
VARI Q 

. INOUI 00iH'IU2J0 
NAVAl. 4 

·.FAULT: LO 
NEXT: NIL EVENT 
10F: NIL EVENT 
BACKGI NIL GATE 

. NEXTG: 34 
lNNBI 4· 
PRos 1 e.aue 

EVENT I 9 5 
IDEN.I T 
lNID I 9 PIPE 

· .· VAR.a .. P 
INOUI IZB0B888 
NAVA:. 3 

· .. FAULT& LO 
. NEXT& I U 

. ·': TOP& NIC EVENT 
BACKG& 34 
NEXTGI 35 
lNNB: 4 
mos.: . a. aaae 

··-· 

EVENT I 96 
· IDEN&. T 

UUD I 9. PIPE 
.. IARI .· Q 

: i 

lNOUI IIH'IilBilB:Il 
NAVAl 3 
FAULT& LO 
NEXT: I 89 
TOP: NIL EVENT 

· ·· BACKGI 35 
NEXTGI 36 
lNNI!l& 4 

· ' · PROS 1 · llo 8111118 

' . EVENT 1 97 
lD~I .. T 
lNID I .13 VALVE. 
laJl- p ·-· 

. ' . ' 

. INOUI Ull:ll81181l 

.NAVAl 2· 
FAiJI.Tr LO 

, • NEXT& IllS 
· .• ·.· TOF: N1L EVENT 

,_ .. ·.. . - . 
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BACKG: 36 
NEXTG: 37 
t.NNI!JI ·. 3 
PROB : ilo 21001'1 

··,EVENT : 98 
., '- IDEN: __ T 

UUD : 13 VAI.VE 
VAR: Q • 

INOUr lilillll!Hl i!IIJ 
NAVAr 2 
FAUI. Tr 1.0 
NEXT: 1114 

.... TOP: Nfl. EVENT 

. ,, . BACKGr 37 
NEXTG: 38 
t.NNih 3 

. ·~ ' 

PROB : i!oSBilil 

EVENT : 99 
IDEN:. T 

.t.NID: 9 PIPE 
VARr P 
INOI,I: 1 i!ISS2JIJ00 
NAVAr,.·J 

.... FAUI. Tr "1.0 
, NEXT: 102 
· ''l'OP: Nil. EVENT 

·J. 
· · 8ACKGr 38 

NEXTGr 39 
uma: 2 ·: •. 

• f'ROB : 8oi!HII08 

<·EVENT r ua 
· .' lDENr T 

... UUD : 9 PIPE 
. , : UIR: .. Q 

. ;;::· lNOUa 18801!11!1,80 
.',:·,. NAVA: · I 

' . FAUI. T: "1.0 
NEXT: I SI 
TOPi Nil. "EVENT 
mCKG: 39 
NEKTGa Nil. GATE 
~NSr 2 

. PROB · : a. ea a a 

.,, 
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NEXTG: Nil. GATE 
UIN8& 2 
fifiOB I l!le i!Z05 · 

' 

EVENT 1 102 
IDEN: B -
UllD I 9 PIPE 
liAR: s 

112000300 · .. ·' INOU: 
NAVAl Nil.. VARIAEli..E 
FAUt.T: Bl.OCKAGE 
NEXT: 103 
TOP I Nil. EVENT 
EACKGI 38 
NEXTGI NIL GATE 
UINIIl: 2 

-_ PROB I 8.0002 

EVENT I 1_03 
_- IDENI B 

. 
_ UllO 1 9 PIPE 
_ 11AR1 _ 5 
.. INOU: l'l28.0811l88 

NAVAl. Nil.. VARlAI:t.E. 
FAULTI l.K-LP~ENV 

NEXT: Nlt."'EVENT 
TOP I, Nll. EVENT 

. BACKGI 38 
'· NEXTG& Nll. GATE 

UlNa: 2 
PROB I 8.1!1025 

. . _EVENT 1 1 04 
lDEN: B 
UNlD 1 13 VAl.VE 
VAR& S -
lNOU: _ 0201'l81!101J 
NAVAl Nll._ VARlABl.E 
FAUL Tl l.K• l.P..ENV 

. NEXT: Nll."EV'ENT 
1'0P1 Nil. EVENT 

·. BACKGI 37 
" NEXTG: Nll. GATE 

. UNNih. 3 
PROS I 111•0807 

·-- -·._. EVENT 1· IllS 
'' IDENI _R • 

. UIID 1 13 VAl.VE 
:.:~:,VAR&,S" ._. 
-( .•·, · lNOU& 11121118801111!1 
·:·(:. NAV~r NIL VAft.l~El.E 

y,-;;.; . FAUl. T& · CLOSED _. ·. 
\' ::. NEXTl lil8 ·: 
.. '.;_:.TOP& NIL EVENT 
. : .. BACKGI- 36 ·• -~-· NEXTGI ,qa .• ...• . . 
· ... ' 
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l.liiN er 3 
PROS r ·. IIlo 38l)IIJ 

EVENT : . IIIJ6 
lDENI B 
ltU D r 13 VAt. VE 
VAR: S • 
INOUI 821!JIIJI!Jil8111 
NAVAl NIL. VARIABI..E 
FAUt.TI fli.OCKAGE 

. . NEXTI 187 
TOPi . Nit. EVENT . 

·· · EACKG: 41!1 
NEXTG: Nlt. GATE 
l.liiN llll .· 3 
PROB : IIlo 0804 

EVENT I 107 
IDEN1 B • 
UUD : 13 VAt.VE 

. 'VAR: s -
.. · INOU: 1!121!100000 . 

. NAVA: Nlt. VARIAEit.E 
FAUt.TI .SHUT . 

. NEXTI Nit. EVENT 
TOPI .. NIL EVENT 

c EACKGI 411J 
NEXTG: Nit. GATE 

. 1.111N81 3 
PROS 1 0o001!15 

. ''·: 

.. EVENT I 108 
IDENI B 

· 1.1111 D : 13 VAt. VE 
·vAR:s· 

·'(• 

INOUI IIJ2tJIIJIIJ808 
· .. NAVA: NIL VARIABLE 

FAULTI t.K':"t.i>-ENV 
· NEXT1 Nit. .. EVl.NT 

TOPI Nit. E.VENT 
: BACKG: 36 

c .. NEXTG: NIL GATE 
lNN01 3 
PROS I llo 81!JIIJ3 

·- -· 
. EVENT 1 189 

lDENI 8 
c . · •• 1.1111 D 1 9 PIPE 
•:C< 'VARI S 
'::_.' 'INOUI 82001!J8011J 
;)_\,:;; AAVA( Nlt. VARIABt.E . 
i2fX· FAUt.TI I.K.;;t.P-ENV. 
<!:,NEXT1 Nli. .. EV!NT · . 

. TOPi Nlt. EVENT 
. ·• BACKG1 35 
·. ' .• NEXTGI Nit. GATE 

.... lNN81 4 

.--.; 
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moa : s. aaa5 

EVENT : 118 
lDEN: T 
Wl D : 9 PIP£ 
IN\R: p 

·. INOU: li'll!ll!laa80B 
.NAVA: .. 4 
FAULT: HI 
NEXT: 111 

·TOP: NI f. -EVENT 
8\CKG:. 34 

.... NEXTG: NIL GATE 
WNB: 4 

· PROB : 0oi!llili!S 

' '~ 
. EVENT I Ill 
lDEN: B 

·. _lNID : 9 PIPE 
IN\R: S 
INOU: Z2t/li!llili!li!Z 

'"· NAVAi NIL VARIABLE 
FAULT: BLOCKAGE 

' NEXT: 112 
TOP: NlC EV ~T 

. EACKG: 34 
i NEXTGt NIL GATE 

WNih ·4 
PROB : t/lolli!l02 

EVENT : 112 
IDEN: B 
WI D : 9 PIPE 

· IJAR: S 
.• INOUI 02000000 
· ·. NAVA: NIL. VARIAELE 

FAUJ.. T: LK-LP-ENV 

'.' '~ 

. ' NEXT: NlL"EV'eNT 
TOP:. NIL EVENT 
BACKG:. 34 
NEXTG: NIL GATE 
UNN01 4 
PROB : l!lot/1825 
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FAULT ( 29> I NO•CHANGE 

FAULT ( 30) I EXT•FIRr; 

FAULT ( 31> I MECH•FAIL 

FAULT ( 32) • OTHER•CAU • 

FAULT ( 33> • l:•Hl ' • 

FAULT ( 34) . ~·LO . 
FAULT <35> : A 

FAULT ( 36> : B 

FAULT ( 37> : c . 
FAULT ( 38> I 0 

FAULT ( 39> • DUMMY • 

FAULT ( 40> • NO• FLOW • 

FAULT ( 41> • SI•STR•PL •. -
FAULT ( 42) I NO•SIGNAL 

FAULT ( 43> I GTB 

FAULT (44) : SHUTDOWN 

, FAULT (45) I COMP•BLOC 

FAULT ( 46) : 

FAULT ( 47) I 

FAULT ( 48) I . ·-· 

FAULT ( 49) I 

FAULT (58> I 

,,, . 
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ARRAY' OF GATES 

************** 

GATE t l 
CLASS: I1J 0 
EXTRA: S 
I?ACKEi l 
NEXTEt 2 
NEGATE: 2 
a:: t l 

GATE t 2 
. CLASS: Ill Ill 
·EXTRA: S 
BACKE: 3 

· NEXTE: 4 
,·NEGATE: 3 

a; l 2 

GATE t 3 
CLASS: 0 8 
EXTRA: S 
I?ACKEt 5 
NEXTE: · 6 

·NEGATE: 4 
.0Ct3 

•:<:' 

·GATE t 4 
CLASS: Ill 0 
EXTRA: S 
BACKEr 7 
NEXTEt 8 
NEGATE: 5 
a:: l 4 

GATE t 5 
CLASS: 8 8 
EXTRAi S 
BACKEr 9 
NEXTEt l0 
NEGATEt-6 
a:: t 5 

, GATE t 6 
, \:: Cl.ASSI 8 0 
i. ·, EXTRAi S 

' BACKEr ll 
NEXTEi 12 
NEGATEI -7 

: 'J:C.• I 6 
,,., '! 
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GATE r 7 
U.ASS: a B 
EXTRA: S · 
E¥\GKE: 13 
NEXTE: 14 
NEGATE:-8 
BC I 7 

GATE 1 8 
Q.ASS: 1!1 0 
EXTRA: S 
SACKE: 15 
NE.XTE: 16 
NEGATE:-9 
BC I 8 

GATE : 9 
CLASS: 11 
EXTRAI S 
BACKEI 17 

· NEKTE: IS 
.. NEGATE: -u 

a: r 9 

GATE I 10 
Q.ASS: 0 
EXTRA: S 
SACKEr 19 
N~TEi 21t 
NEGATE: 11 
EC I la --

.;_. 

GATE : ll 
Q.ASS: a· 
EXTRA: S 
BACKE: 21 

·• NEXTEr 22 
. , ,. · NEGATE: 12 

EC:ll-

·.GATE I 12 
CLASS: I 
EXTRAa S 

•· BACKE: 23 
NEK_TEI 24 

. NEGATE: 13 
'a: 1·12-

; GATE. 1 13 
Q.ASSI 8 

... ; . EXTRAi S 
.. BACK El 25 
~·. NF.XTEI 26 
". • NEGATE: 14 

.·. '. I3C I 13 -
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GATE., 14 
CLASSz a a 
EXTRAz s 
13ACKEz 29 
NEXT El 38 

· ·.NEGATE: 15 
a; 14 

. 
' I 

GATE 1 15 
CLASS I a a 
EXTRA I s 

. BACKE1 .34 
NEXTE1 .35 
NEGATEI 16 
a; 15 -I . 

·.GATE I 16 
CLASS I a. Ill 
EXTRAI· s 
EAC~EI 39 
NEXTE1 4111 
NEGATE I 17 
EC 16 -I . 

·GATE I 17 
Ct.ASSI a 8 
EXTRA: s 
EACKEz 43 
NE.XTEI 44 
NEGATE& 18 
BCI 17 -

GATE 1 18 
'; CLASS I a Ill 

. EXTRAr s 
'EACKEI 46 

NE.XTEz 47 
NEGATE&. 19 
EC. 1 18 . 

·GATE I 19 
CLASS I a 0 
EXTRA I s 
BACK Et 48 
NEXTEt 49 .. 

•. NEGATEI 28 
: EC.i 19 

GATE t 2111 
CLASS a e 8 

• .. ' EXTRAt s 
·;>', 

EACKEt 58 
NE.XTEI ·51 



---------. -.... ~··· ............ .. 
NEGATE: 21 
BC I 28 

GATE : 21 
Cl.A55: a· 8 
EXTRA: 5 
BACKE: 52 

· NEXTE: 53 
NEGATE: 22 
8C : 21 

GATE·: 22 
Cl.ASS: liJ .. liJ 
EXTRA: 5 
BACKE: 55 
NEXTEI 56 

·NEGATE: 23 
8C I 22 

GATE I 23 
· . Cl.ASS: 11. 111 

EXTRA: 5 
. BACKEI 57 
t.EXTEI 58 
NEGATE: 24 
1£ I 23 

GATE : 24 
· CLASS: 8 8 

EXTRA: 5 
BACKEI 62 

·NEXTE: 63. 
NEGATE: 25 

, BC : 24 

.. 
·· GATE : 25 

'···-· 

Cl.ASS:. 11 . 11 
EXTRAI S 
BACKE: 67 
NEXTEI 68 
NEGATE! 26 
8C : 25 

GATE I 26 
Cl.ASS: 8 · . 11. 

'EXTRAi S 
~CKE:·. 78 

. NEXTEi. 71 
NEGATE! 27 

. 8C I 26 

-r . 
-..GATE : 27 

.. Cl.ASSi. e. 8 
EKTRA1 S 

·_:· ·:.;.·· 
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BACKE: 75 
NEXTE: 76. 
NEGATE: 26 
BC r 27 

·.• .. GATE I 2!3 
O.ASSr " 1!1 

. EXTRA: s 
BACKE: 68 
NEXTEr 61 
NEGATE: 29 

·BC I 26 

GATE I 29 
O.ASS: 0 il 

·EXTRA: s 
· BACKEI 63 
. NEXTE: 64 

NEGATE: 3il 
BC r 29 

.GATE r 311J 
. ·' O.ASSI I1J 8 

·EXTRAr s 
· .BACKEr 65 

., NEXTE: 66 
. _.,_ NEGATEr 31 

BC I 30 

·GATE r 31 
O.ASS: e· e· 
EXTRA I s 
BACK£:. 67 

. - .. :··· NEXTE: 66 
NEGATE: 32 
BC 1 31 

•··, -
. '· 

GATE·: 32 
. O.ASSr IIJ " 

' ;. - '·;-, 
EXTRA: s 
BACKEr 69 
NEXTEr 911 

. NEGATEr 33 
. a:. I 32 

.. 

·.GATE I 33 
a.ASSr I IIJ. 

'. ~TRAr. S 
BAC\(EI. 92 
NEXTEI 93 
NEGATE: 34 
EC I 33 

, .. 

·'·. 
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AR!lAY' OF GATES 

************** 

GATE t 34 
CLASS t l!l iJ 
EXTRA: S 
BACKE.: 94 
NEXTE: 95 
NEGATEt 35 
EC I 34 

GATE t 35 
CI.ASSt l!l . , B 
EXTRAt S 
MCKE: 95 
NEXTEt 96 
NEGATEt 36 
EC I 35 

GATE t 36 
CI.ASSt 3 
EXTRAI S 
BACKE: 96 
NFXTEt 97 
NEGATEt 37 
EC : 36 

GATE I 37 
CI.ASSt 8 
EXTRAI S 

fJ 

· · · .. EYlCKEi 97 
·, NFXTEt 98 .. 

NEGATEs . 38 
.... EC .1 37 

. GAT~ I 38 ····. 
CI.ASSi . 3 
EXTRAt S 
~CKE.t 98 
NEXTEt .. 99. 
NEGATEt -39 
EC I 3~ 

GATE t .. 39 

ill 

CI.A~Sa.e· .8.·· 
· EX.TRA, · S .. 

BACKEr 99 
NEXTEt Ut 
NEGATEs -48 

, .. oo· i 39 

PAGE 

661 

I 

GATESloPRO 



.. 

---------........................... 

GAT~ : 48 
O.ASSI ll 1J 
SCTRAI S 
EACKEI I 1!15 
NEXTE1 106 
NE.GATEI. 41 
B; I 41J 

. . ~· 
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ARRAr OF DATA FOR VARIABLES 

. *************************** 

MT 1 I 
HI. I. 100 
LL i a 
PRVA I " 

. ACTVA I . 8 
~. PRIO 1 I 

PREX 1 S 
. ,..: '-, 

MTI 2 
·11. I 180 

·' LL I a 
--PRVA I 8 

. · ACTVA. I i!l 
·-PRIO 1·2 
.PRE)C- 1 5 

MTI 3 
·' HL_ I I!J 

LL I 8 
. ~- .. f'ftVA 1 8 

ACTVA I 3 
• PRIO I 32 

' - , •PREX . : S 
.. ~ -. 

, MT : ll 
. :· -., 

_11. I 8 
LL. i 8 PRVA_ i 8 
ACTVA I 8 
PRIO _1 .32 

·· PREX ___ I S 

. ,_,. 

M'(l. 5 
11.'1. " 

... LL I IJ 
·>!:. PRVA -1 8 
::. i/-.' ACTVA 1 IJ 
/t'i'· PRIO. I 32 

~-Itfr:EX I -S 
·<· -:I:aT· 1- 6 

l~\~~.~r~ . 
:!-\-~ .. -- ACTVA .. I IJ 
·- {:PRitf i. 32 
;;:;)y~_-1· s 
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0\T I 7 
tL 1. " 
u. 1 a 
PRVA I a 

> ACTVA. 1 Ill 
PRIO 1 32 

.. .PREX I 5 

. .; 

0\T 1 6 
HL 1 a 
1J. I 1!1 
PRVA : l!l 
ACTVA I Ill 

: PRIO 1 32 
PREX I S 

mT: 9 
. · HL 1 a 

·· .. ·. u. 1 a 
PRVA. I 8 

. · ACTVA I. 3 
PRIO I. 32 

'···· .. ·· PREX IS 
•. '· ,., 

::.·-;. 

'., . 0\T I I 8 
·. · · . 11. 1. a· 
·u.~a 

:· . PRVA I Ill 
.· AcTVA 1 Ill 

·.--., 'PR.IO: 32 
'· . PREX 1 S 

. :. 0\T I ll 
. ,: · HL 1 a·-
' :· .· .t.i. .· i Ill 

PRVA- 1 · l!J 
ACTVA. 1 8 
f'Rl 0 I 32 
.fiREl( i s 

.J:'AT.·. I 12 
, tL 1 a· 

,;. u., i " 
• ' .PRVA. i 8 
, ACTVA.I IJ 

,.):···~_PRio 1 _32 
;, •:0<:;:;; .PREX i S 
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· DAT : 14 
Ill. : a 

.. u..:e 
PRVA : 1!1 

. · .. ,; , ACTVA : 0 
PRIO.: 32 

.• fR~ : s 

-:T;: 0~5 
LL : lJ 
PRVA : 1!1 
ACTVA : lJ 
PRIO I 32 
PREX i S 

DAT & 16 
,11.:_0~ 

u..·. 1. a 
· PRVA I lJ 

, .; .ACTVA-: 8 
,PRIO : 32 
f'REX I s 

•. DAT : 17 
,_Ill. 1 e-
u.. I 0 
PRVA : 8 
ACTVA I 8 

. PRI0 I 32 
l'ftEX i S 

DAT.': 18 
HL, I .. -. 

u.. i " 
~ PRVA : 0 
• ACTVA. 1 0 
.PRIQ I 32 
l'ftEX 1 S 

...-~ ··;~ '!:' • . 
:'' 
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PRlO I 32 
PREK 1 S 

· MT I 21 
.. HL 1. 8 ~ 

Ll. I 8 
. FRVA I 1!1 
. ACTVA I 8 
PRlO I 32 
PREK 1 S 

MT I 22 
HI. I 8 
u.· 1 a 

.. · PRVA 1 Ill 
.. ACTVA I 0 

PRlO : 32 · 
.··FREKIS 

MT 1 23 
HL. 1. 8 

,. · U.,1· 0 
PRVA 1 8 
ACTVA .. I /ll 
PRlO I 32 

.PREXIS 
''•' · ... ' 

·.·.·. DAT 1 24 
' HL I /11 
· .. ,Ll. I 0 

.. ~. PRVA i 8 
< ACTVA. I 0. 
:, .. 'f'RlO I 32 

., : .' f'RV( .. 1 s 
.. ··. 

\.MT I 25 
'HL.18 

' .. : U..l .Ill 

PRVA I 111 
.... ACTVA.I 8 

· .. , PRlO 1 32 
PREK I S 

,· .. 
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fRVA : B 
ACTVA : IJ 
PRIO 1 32 
PREX 1 S 

··· .MT;s 28 
Hl. : " 
LL i iJ 
PRVA I 8 

. ACTVA : iJ 
PRIO I 32 

.·PREX 1 S 

I~T .I 2;1 
IL I 0 
Ll.. I iJ 
PRVA 1 iJ 

· . ACTVA I fJ 
PRIO 1 . 32 

. PREX I s 

" mT. I 30 
HL I iJ 

·'LLiiJ 
PRVA : a 
ACTVA I Ill 

.. PRIO I 32 
·. :-. 

'·' . .PREX I S 

.-'-·· ','· 

' . ·; 
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ARRAY OF STREAMS 
**************** 

STREAM: 1 
518: 1!1 

·. EI o: a 1 
FROMU: I • 
TOUN: 2" 
NAVAR: 1 
NEXTS: NIL STREAM 

" . STREAM: 2 
SU:. I 

. EIO: a 8 
FROMU: I 

. , TOU~:. 2" 
.. NAVAR: NIL VARIABLE 
.NEXTSi NIL STREAM 

: ·' 
d /_ ·, 

STREAM: 3 
SI 8: fl 
EIO: 8 I 
fROMU: 2 • 
TOUN: 3 
NAVAR: 3 
NEXTSi NIL. STREAM 

·" STREAM: 4 
SIB: I 

··E&o: a e 
A • FROMUt· 2 

':.10UNa3 
... NAVAR: NIL. VARIABLE 

NEXTSi 11111.. STREAM 

,: STREAM: 5 
SllU I!J 

. EIOi Ill . 1 
1° · FROJ'tUt 3 -

· · .'IQ UNa· 4 
. !.:NAVARa 5 
,._. NEXTSa NIL 

. --~_:.,.:~::· ... 
•'-"'_ ..... _, J 
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STREAMS 7 
. Sill: 0 

ElOI 0 · I 
. FROMUa 4 • 

TOUNa 5 
:NAVARa 7 
· NEXTSa NIL STREAM 

. STREAMs 8 
sua 1 · 
ElO! 0 riJ 
FROMUI 4 
TOUNI 5 
NAVARI NIL VARIABLE 
NEXTSI.NIL STREAM 

, ... · · · . STREAM t 9 

,_..,,. 

· .· su·a & 

ElOI & 
FROMUI NIL UNIT 
TO UNa. NIL. UNIT 
NAVARI NIL VARIABLE 

·· NEXTSa 10 

. · STREAM! 10 
sua z • 
ElOI Z 

. FROMUI NIL UNIT 
,; 'I'OUNa NIL UNl T 

NAVARI NIL VARIABLE 
NEXTSi ll 

STREAM 1. 11 . 
sus.& 
ElOi & 

<.; ,·· 

.,··< FROMUa NIL UNIT 
. >' 

.. TOUNI :NIL UNIT 
NAVARa NIL. VARIABLE 

.•·.•·. · NEXTSa 12 

• STREAMs 12 
. SI"' & • 

EIOI · ~ 
' · FROMUI NIL UNIT 

1'0UN1 .·NIL UNIT· 
.· .· .... NAVARi NIL VARIABLE 
.. ·. NEXTSi 13 

sTft~Ma: 13. ·· 
Sll1 '.. • . 
El Oi :l . 

. FROMUa NIL. UNIT 
J: .. TOUNt . NIL. UNIT 
·: NAVARa .. NIL VARIABLE 

NEXTSI 14 . . 

PAGE ------
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STREAM: 14 
sui. z 
.ElO: Z 

,·FROHU: NIL. UNIT 
.. 'IOUN: NIL. UNI 'I' 

: NAVAR: NIL. VARIABLE 
· NEXTS: 15 

STREAM: 15 
.5I8: z -
El o: z 
FROMU: NIL UNIT 
'lOutH NIL UNl T 

.. NAVAR: NIL. VARIABLE 
: NEXTS: 16 

STREAM: 16 
· / SUJ: Z • 

· EIOi Z. 
> ffl()HU: NIL UNIT. 

· · .. ' TOUN: NIL. UNIT 
. : NAVAR: NIL VARIABLE 

·' .. NEXTS: 17 
·,_ ~· .. • 
' . 

; STREAM: ! 7 
. SI a: . Z. . 

ElOI :& 
FROHU: NIL. UNIT 
'IOUN: NIL UNIT 
NAVAR: NIL VARIAhi..E 
NEXTS:. 18 
.. 

·· STREAM: . 18 
·. Sill: Z. -

' \. ' . \ ' . 
•· ElOi. Z 
. :. FROMU: NIL UNIT 

.• :; TOUN: NIL. UNIT 
. , NAVAR: NIL VARIABLE 

NEXT5: 19 

STREAMI 19 
5I81 z. 

. EIO: Z. . 
,, .. ,,,:;.Fl'lOMUa NIL UNIT. 
,;,: .. !. TOUNa NIL UNIT· 

,;;<t .NAVARa NIL VARI A8LE 

:;;l~:[·{~.::xTSt 21 .. 

. •.,' \: 

STREAM: 28 
51_1!: z. 
El o: z. 
rRoHUt NIL UNIT 
'IO_UNt NIL. UNIT 
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NAVARI NIL VARIABLE 
NEXTS1 21 

STREAMI 21 
Sllill Z 
EIOI Z 

· fROMUI NIL UNIT 
TOUN1 NIL UNIT 

. . NAVAR: NIL VARIABLE 
NEXTS1 22 

;·, STREAMI 22 
Sll!ll Z 
EIOI Z 
fROMU: NIL UNIT 

-,. TOUN1 NIL UN.IT 
NAVARI NIL VARIABLE 
NEXTS: 23 

.STREAMI 23 
: sui z 

.. '. - EIOI Z 
. 'fROMUI NIL UNIT 

TOUNI NIL UNIT 
NAVARI NIL VARIABLE 
NEX'!'SI 24 

'STREAMI 24 
· 5181 I 
. EIOI Z 

fROMUI NIL UNIT 
TOUNI NIL UNIT 

.'· NAVARI NIL VARIABLE 
. , _ NEXTS1 25 

' '' ' -~.. . 

. 
·.-. STREAMI 25 

SIIh z·· 
El01 I 

. . fROMUI NIL. UNIT 
.· TOUNI NIL UNIT 
,•·, 

NAVARI NIL VARIABLE 
' 'NEXTS• 26 

• ,( STR~HI 26 . 
···. ~ SIJI &. · 
,;·_,:;'. ElOi. 1. 

't'··: ' . 
. . 'fROHUI NIL.U'HT 

TOtJ!il NIL UNIT 
NAVARI NIL VARIABLE 
NEl(TSi 27- . 

. . ; 
j' .STREAM I 27 

... '·" SI 81 :& 

' : ; : E101 z 
' ' ':.' ' : .. ~ 

", '"\ ·. ' 
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FROMUI NIL UNIT 

. TOUN1 NIL UUT 
. NAVARI NIL VAR.IABl.E 

NEXTS: 28 
._, 
. ' 

: ·' STREAM: 28 
SI01 z 
ElO: Z 
FROMU: NIL UNIT 
TOUN: NIL UNIT 
NAVAR: NIL VARIABLE. 
NEXTS: 29 

STREAM: 29 
SIB: z 

' ElO: Z 
.•. FROMUI NIL UNIT 

TOUNI NIL UNIT · 
NAVARI NIL VARIABLE 
NEXTS: 31!_ 

.' .. :1 "" :· 

.. 
STREAM: 38 

.·t . ' . 

. 51 B1 Z 
-.. ElO: Z . 

FROMUI NIL UNIT 
TOUN: NIL UNIT 
NAVARI NIL VARIABLE 

· ',, NEXTS: 3! 

STREAM: 31 
',·- SI 21 Z 
- :! ~ 

, . ElO: Z 
fROM Ut NIL UNIT 
TOuN: .. NIL UNIT 
NAVARI NIL VARIABl.E 

:"~, N~TSi .32 . 
'. 

•)'. 

';.STREAM I 32 
· · sua z 

., ,·· ElOI Z 

',· 

_FROMUI NIL UNIT 
. TOUNI NIL UNIT

NAVARI NIL VARIABLE 
, NEXTSI 33 . . . 

'r• - . . 
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SUI Z 
El 01 z . 
FROMUt NIL UNIT 

· TQUNt Nil. UNIT 
. ·- NAVAR: NlL VARIABLE 
. . .. NEXTS: 35 

. ·. · STREAM: 35 
· .. SI e: Z 

ElOt Z 
FROMUt NIL UNIT 
't'OUth NIL UNIT 
NAVARt NIL VARIABLE 
NElCTSt 36 

,·'STREAM: 36 
~. SUit· Z 

El.Ot Z 
... >' 

FROMUt NIL UNIT 
· , .. 't'OUNt NIL UNIT 

.NAVARt NIL VAIU AE>l.E 
·. • ." NEXTSt 37 
._. ., 

··'•), 

·,,,-

· ... STIJEAMt 37 
' sui z 
... ElOt Z 

.. , 

" 

FROMUt NIL UNIT 
10UNi NIL UNIT 
NAVARt NIL VARIABLE 

· NEXTSt 38 

STREAHt 38 
SUit Z. 

·;.Etoc z 
.'.: FROHUI NIL UNIT 

.· '·'· 't'OUNI NIL UNl T 
.... NAVARI NIL VA~ABLE 
. :. ' NEXTSI 39 . 

~:·:,\'. sTRUM I 48 
,;:~ •. ·} Slit Z. 
·.c-::·.~Etoc· Z 
}:c·x~:!'RQMUI NIL UNIT 
··. :'i TOU~I NIL UNIT 

·': <'[;'; NAVARI NIL. VARIABLE 
.· '':t:'NExTSc 41 ·,,:_··:' ~ :~·~! ... . ... 

,{·:· . 

·< .. 
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. ·. STREAHt 41 
, sasr z 

• ElOi Z 
· I'ROMUI Nll.. UNIT 

·.··, .• · TOUNt Nil. UNIT . >: NAVAih N 11.. VARl ABI.. E 
NEXTSi 42 

·STREAM: 42 
5131 z 

. ElOI Z 
FROM Ut Nll.. UNl T 
TO UNI Nil. UNl T 
NAVARt'Nll.. VARIABLE 
NEXTS1 43 

.. STREAM I 43 
,Sll!lt Z 

ElOt Z 
·· · FROHUt Nil. UNlT 
TO~I .. N.ll.. .UN~T 
NAVARI Nll.. VARIABLE 
NEXTSi 44 . ·. 

~? . .<. . 

STREAHt 44 
Sllli Z 
ElOi Z 
FROM Ut Nil. UNl T 

• .TOUNt Nll.. UNIT 
, NAVARI Nil. VARIABLE 

... • .NEXTS1 45 

•.. 
STREAHt 45 

.· 5111: z. . 
.•. El.Ot Z 

I'ROMI.!I. NIL UNIT 
TOUNt Nll.. UNIT 

<··.\ NAVARt NIL VARIABLE 
. NEXT SI . 46 

!'' 

~· !•' . 
·: .'·, 

PAGE 
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_ NEXTS: 48 

STREAM: 48 
... SU: Z 

:uo: z 
. FROi'IU: NIL UNIT 
. TOUN1 NIL UNIT 

..... NAVAR: NIL VARIABLE 
NEXTS: 4:1 

, STREAM: 4:1 
,SIZ:·z-
- l!lOI Z: 

FROMU: NIL UNIT 
·TOUN:- NIL. litU T 
NAVAR: NIL VARIABLE 
NEXTS: 58 • 

. ~ . 

STREAM: . 58 
' SUJi Z . 

·- • :EicO:, Z 
;' FROMU:' NIL UNIT 

TOUN: _NIL UNIT 
. NAVAR: NIL VARIABLE 

... NEXTS.: NIL NEXT STREAM 

··.r-.·· 

,, - . 
..... -

PAGE' 

675 

STREAM• PRO 



........ ~ ......... ,. ......... .. 

ARRAY TO LOCATE TOP EVENTS 

' ... "'************************* 

LOT& 1 
.. 'IYPEI • CUMM'l•H 
. TEXI . s 

·.·,·FIRS ELl 1 

·LOTs 2 
'IYPEI DUMM't•T 

.. T£X1 5 .. 
····flRSELs 21 

LOT1 3 
'IYPE1 PI PE 

· ,' TElCr S 
·; . FlRSELr. 25 
,.,. ,,·. 

LOTI. 4 
'IYPE: VALVE 

. 'TEXI S 
F1RSEL: 57 
. i-" ' 

·'\ 

... LOT: 5 
, 'IYPEa S 

T£X1 .5 

~·. 

FIRSELr NIL.EVENT 

LOTI 6 
TiPEI, S 
TEXI S , 
flRSEL: NIL EVENT 

LOTI· 7 
.'IYPEI S 

· .. TEXI. S . 
1·.; 

. F1RSEL: .NIL EVENT 

,. . . . 

·• ':: 
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LOTr Ill 
'lYPEr • S 
TEXI S 
F1RSEL1 NIL EVENT 

LOTI 11 
. TtPEr -s 

; . TEX: S 
FIRSEL: NIL EVENT 

LOTI I2 
'lYPEi-s 
TEXr S 

... FI RSEL: NIL EVENT 

LOT: 13 
'lYPE: ~S 

~.· . TEXI. S 
FIRSEL1 NIL EVENT 

, .. 
·· LOT: 14 
\'.TtPE: -s 

TEXr S 
· FIRSEL: .. NIL EVENT 

LOT: IS 
'lYPEr -s 
TEX: S 
FlRSELr 

.. '', . 
• .. · 

;·.·; 

NIL EVENT 

-------
·-~···~··· ...... 
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.. 
·ARRAY OF TYPE OF UNITS 

.*********************** 

. TY'PE OF UNIT ( 1) : CENT•PUMP 

TY'PE OF UNIT ( 2> I CLOSED•TK .. 
TY'PE OF UNIT ( 3) I CNTRLV•SC 

TiPE OF UNIT (4) I CNTRL•VAI.. 

. TY'PE OF UNIT ( 5) I CNTROI..I..ER 

TiPE OF UNIT ( 6) I DUMMY•ti 

'." . 
TiPE OF UNIT ( 7) I DUMMY•T 

·TiPE OF UNIT (8) I tiEAT•EX 

·~ TY:PE OF UNIT (9) I PIPE 
'· . ~ 

~-:. '·.'.' TfPE OF UNI.T ( lil> I SENSOR•Q .. 
TY'PE OF UNIT ( 11> I SENSOR•P 

· •... TY'PE. OF UNIT ( 12> I SENSOR~T - .. 
TY'PE OF UNIT (13) I VALVE 

... 
TiPE OF UNIT (14) I -

.. , . 
TY'PE OF UNIT <15> • • 

..• . . 

. ·,, :;. ,. i 
' .. ·"'·· ., · .. 

:, '~· 

.. 
;. .. 
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. . ARRAY OF UNITS 

/,• ' 

************** 

tNI'TI I 
.· u.JUMI ·I 
- TY'I . DUMMY•H 
. TY'EI S · 
.INST: NILINS 

·. OUTST: I 
NEXUs N(L UNIT 

tNITI 2 
tNUMI 2 
TY'1 PI PE 

. TY'EI S 
INST1 2 
OUTSTc 3 

< NElCU: NIL UNIT ,._._ 
. ·- ' 

. ' ~·- .... ·•· ; . .-4 ·-·,. 
... WIT: 3 

_,; tNUMt 3 

TY'1. VALVE 
. ... . TY'Ei S 

.. INST1 4 
··. OUTST1 5 

.. NEKU1 NIL UNIT 

.. ·_u.JITI 4 
, . u.JUMi 4 

.. •; . TY'I PIPE 
.... TY'EI. S 

. · INST1.' 6 
., . OUTSTi . 7 

NElCU: NIL UNIT 

PAGE -------

679 

. ' 

UNITS oPRO 



. 
. UUT: 7 
lNUM: . a 

.. 'IYI S 
... 'lYE: S 

. INST: NI~ STREAM 
. OUTST: Nil. STREAM 

NEXU: 8 -•·. 

·. UUTI 8 
lNU11l 0 

''IY:. s 
.'lYE:. S 
INST: Nl~ STREAM 

:ouTST: NI~ SiREAM 
· NEXU: 9 

UII T: 9 
.. I •, 

UIUM: I! 
'IYi. s 

. TYE: S 
. :. INST: NI~ STREAM 

.: . OUTST: N 11. STREAM 
. NEXUt 10 

. ;"' 

.:,, 

~ "~. " -
UNIT: 13 
UIUM: 8 
'IY: s 
TYE: S 

. lNST: NI~ STREAM 
OUTSTt Nll. STREAM 

: NEXU: 11 

... , 
·,,. l· ,,-

. · · UllTt 11 
UIUMt e

; 'IYI" 5 
·: 'IYEi. S 

INST: Nil. STREAM 
:: OUTST: Nil. STREAM 

NEXU: 12 .. ·. ... 

• 

. ··PAGE 
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WIT: 14 
·-; :.tNUMI B 

-1YI S 
·- -· 1YE1 S 

-- ·· · INST: NIL STREAM 
--- _OUTST: NIL STREAM 

-· _NEXU: 15 

lNITI IS 
lNUM: 3 

. _1Y1 ; S_ 
.1YE: S 

-- . 

INST: NIL STREAM 
OUTST: NIL STREAM 
NEXU: NIL NElCT UNIT 

. - ~· .. _<:. __ . 

. -; ·-. \.,•; 

--.) .. 
--, .. 

' ' 

.. • ·.-·· 

. ;_:. < 
·-. " 

. . ,, . . ' ~- ·. 
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. . ARRAY 0 F VARI AB!. ES 

··. ·****************** 

.- VAR: l 
•. NAMEFi p 

. NAMET: P 
MESU : N 

:'EX 13 
. ·NOVA: 1 

BACKS: -1. 
NEXVAR:-2 

· VA!.UES 1 Nil.DAT 

"· . U\RI 2 
. . • NAMEF: Q 

.NAMET: Q 

, MESU ·I N 
•. 'J!X·. i 3 

NOVA: 1 
... ·. •: BACKS: -1 

.. ,,·,··:NEXVAR:-NI!.. VARiABl.E 
U\l.UES·:. Nll.DAT 

,- ' i '. ,•, 

VAR:. 3 
NAMEF: P 

...... NAMET: P 
.MESU I N 

. ·:,_ 

•. , .. ___ . 

EX :3 
,. NOVA:. 2 
BACKS: 3 

. NEXVAR: 4 
·, U\l.UES,: Nll.DAT 

; 
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\1\RI 6 
· NAMEF: Q 

NAMET: Q 

. , MESU 1 N 
EX. :3 

.. :· NOVA: 3 

/· :'~~!~: 5NII. VARIABLE 
\1\LUES I NILDAT 

VAR: 7 
NAMEF: P 

. NAHETI P 
::MESU 1 N 
. EX. :3. 

NOVA:. 4 . 
. ' BACKS: 7 

NEXVARI 8 
.... VAL.(JES. I NIL OAT 

· .. ,· 
·- '· 

'.:· . VARa ·. 8 
·:.i. '"'uEfl Q 

' ' ;..._ i rtnl"J ... 

;·· ~NAMETI Q 
... : MESU i '( 

EX :3 
. NOVA: _4 

.. BACKS: 7 
NEXVARI NIL VARIABLE 

.. VALUES' I 2 . 
·,·_ 

·., . : '\.'1\R.i 9 
. ' 'NN,!f:: s 

·NAMET: S 
MESU.i s 

·(;,, EX--iZ .. 
• '';':: NOVA:.·." 

- ,• ... -.- ' • . •.. l 

. ·. BACKS:. NIL STREAM 
.. :<·,' NEXVAR: . I IJ 
·. ~ "./• . --· . . 
',<.·.VALUES I -NILDAT 

_ .. _, ... :· ' --. 
'' ... -~

"' ., :·· 

-·-----
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•-••n••••••~•~•••• 

NO).'AII/J 
, .EACi<SI NIL STREAM 

' . · NEXVARI 12 
•. _._,-_\NU.UES : -Nli.DAT 

_. '> . VARI · 12 
NAMEFi s 

· NAMETi S 
MESU i S 

. EX_ :2: 
NOVA: a 
BACKS: NIL STREAM 
NEXVAR: 13 

'VALUES 1-Nli.DAT 

VARI 13 
,· ·.· NAMEFi' s 

. •. NAMET: S 
;".ME~.U ,I S 
,., EX :2: 
' NO_VAI. iJ 

BACKS1 NIL STREAM 
. NEXVARI 14 _ 

VALUES' 1 ~NILDAT 

VARI 14 
NAMEFi' S 
NAMETI S 

. ' MESU 1 S 
·EX iz 
. mvA: " 
, EACKSI NIL STREAM 
- NEXVARI 15 

-' VALUES I 'NILDAT 
'' ~ '· 

" 
~ 

• . .-<·vAR:·· 15 
' ' NAMEFC s ' 

NAMETf'S 
MESU 1 S 

.· : · , · fX .. : I Z 

.. :;)~~AI . B 
·• ·,·' BACKS: Nlt. _STREAM. 
. . NEXVARI_, 16 . _ . 

··)\i~[~~;:;~~LDA. 
<,•,··NAMEFI· 5- · 

· .. ;.;}~NAitETi; .· S 
,,. ''•'MESU. 1. S· 

~;,tf~;·:j~~t<~ ,: ' ' 
:•;Th~~CKSi NIL. S.TRW -. 
·.···: .~:;·: ·"""-XAR: · 17 '' .. if.}"'~ ' .. ·,. 
•<:C~,;~ vAL ES,- 1 -NlLDAT 
:3::.:r~~~;~;,:~· .. ~-.-~r ... .- >: ·.··_.. · .. · 
'}~)··~: . .. . ''.::: .. 

:' 
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__ ._ .................. ~. 
: - , 
_,~R; _17 . 
. NAMEfi. S 

NAME.Ti S 
._,. ·:- MESU I S 

_EX 1Z 
·· NOVA1 a 

BACKS1 Nit. STREAM 
'· NEXVAR: 18 

U\t.UES I "NI t.DAT 
·,.· 

. ,_ VAR: 18 
·. NAMEfi S 
, NAMETI S 

MESU. 1 S 
. EX 1Z 

NOVA: a 
BACKSI Nit. STREAM 
NEXVAR: 19 

,, VAL.UES I "Nit.DAT 

._ .. · .. 

VARt 19 
' -~- NAMBf:i s 
· - .; .. NAMETI . S 
' '-' MESU i S 

EX lz 
NOVA: fJ 
EACKS::Nit. STREAM 

- NEXVAR: 2ii5. 
VALUES I Nit. OAT 

~· .. 
. · VARI·2a 
''NAMEFI. S 
, NAME.T: S 

,"' . MESU i S 
. EX.:;:Z;~ 

.... 

· NOVAI. a 
EACKS1 Nit. STREAM 
NEXVAR: 21 
~t.UE.S i .· NILDAT 

. ' 

··•-·,. I·:; 
,·. ' 
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................................ 

BACKS:. NIL STREAM 
NEXVARI 23 
I.N.UES : NI LDAT 

.. . J 

W\R: 23 
.. ·. >' .NAMEF: S 

. ·,, NAMET: S 
MESU I S 
EX :Z: 
NOVA: 0 

. . BACKS: NIL STREAM 
. NEXVAR: 24 

W\LlJES : NILDAT 

vARI 24 
NAMEF.: S 
NAMET:. S 
MESU : S 
EX 1:&
NOVA: 0 
~CKSi NIL STREAM 

_. · NEXVARI 25 
, ::,; uu_;UES- I NILDAT 

• ' •' · .. - "t . 

W\R:. 25 
'·' NAMEFI S 
'. NAMETi s 

MESU i S 
: EX.:z· 
··NOVA: .. 0 

BACKS:'NlL STREAM 
NEXYAR: 26 
\ftLt]ES .: NILDAT 

'. W\R~ .26. 
NAMEF.: . S 

.; · NAMET·: .. S 
· . :: MESU i S. · . 
. ·• : .. EX;,IZ: 

_ NOVA: .•. 8 
. . BACKS I . N 1 L STREAM 
, NEXVAR: 27, 

··• /I.N.UES ·: NILDAT .... :. ~: ' -.· ";.~~ . ·. . . 
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NAMEF.: S 
NAMETr:" S 

.. · .• MESU. :. S 
· · . EX :Z . 

.. . . NOVA: :11 
·,.BACKS: NIL STREAM 
.. NEXVAR: 2~ 

· ~UES : NILDAT 

\ . -·~ 
~R: 2~ 

· .. · NI\~EF: S 

.. 

NAMET: 5 
, MESU : S 

EX :z· 
NOVA: . fl 
BACKS: NIL STREAM 
NEXVAR: 30 

.. ~LUES : NILDAT 

~Ri 33 
NAME!': S 
_NAMET: 5 
ME.SU, i. S 
Px. :z 

,· NOViU ··IIJ. · 
•: BACKS~ .·Nil. STREAM 

NEXVAR: 31 
VAJ..iiES I fULDAT 

· .. vAR': 31 
NAMEF: "S 
NAMET: · S 

·;MESU i S 
.·' EX :i· . 

. NOVA: .Ill 
·• BACKS:. NIL STREAM 

. ;_,_ NEXYAR:. 32 

\'.ic,:~~YES : NILDAT 

,.,: .. :J. '~ ·. ,-- ,; -. 
I · .. ·: ·. --
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' 
. : . NEXVAR: 34 

~LUES.: NIL OAT 

.· ... W\R.: 34 
NAMEF: S 
NAMETi S 

· ;MESU : S 
. fX. lz 

. NOW~: 1!1 
. : BACKS: NIL. STREAM 

.· NEXVAR: 35 
VAl.~ES : NILDAT 

·. ~R~ 35 
.. NAMEFI. ,S 

. ' . NAMET: S 
. MESti :. S 

.· fX' :1: . , 
. NOVA: 0 

BACKS: NIL STREAM. 
NEXVAR: 36 

' · .W:U-UES : NILDAT 
, .... : I 

'VAR:. 36. 
NAMEF.: S 

. NAMET: S 
. "··· MESJ,J i S, 

. : EX iZ . 
NOVA: 8 
BACKS: NIL STREAM· · 
NEXVARI 37 
~LUES': NILDAT 

'vA~L,37 
. NAHEF.:. S 

···. NAMETi S 
-~·· ,ME~U /.s 

·EX,.:& .... 
IIK)V.~t . 11 
BACKS:,.~ll. STREAM 

. NEXVARf 38 .. 

. ~I.~ES,·:.NILDAT , 
·' 

· .... ·iit~t,i~}ii~:· · ... ·.· .· ... 
'.' ~\ NAMETfl S -.,, 

}~:;;!~: ~:?i{~,fi · . 
. •;;.·: •.. NOVA: ! 11' . · ... 
t:,~p.BAc~S(·Nii. STREAM . 
,.,,., NElU1AR:. 39 ... · .. · 

:)fit;}'. VALUES- i NILDAT''· 

t\~:j~·.,·:h:~Wk. . . : . 
•.. , ... VARa 39 
:.:;f·"NAI'tir s··· 

'IJ~tJ:,;;<'. . 
--------
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.... u ................... .. 

' 
NAMETr. S 

I • 

1 MESU t. S 
·. · E( 1Z 

·. ,NOVAI 8 
•. c : BACKSr Nil. STREAM 

NEX.VARI 43 
· . ·.:~---VALUES 1 NII.DAT 

VARI 40 
NAMEFI. S 
NAMETi. S 
MESU 1 S 
EX IZ 

. NO_VA: 8 
--. BACKS1 Nil. STREAM 

NEXVARI 41 
. VALUES I Nli.DAT 

. ··.l.hRI. 41 
.. ·NAMEFI -s 

; ; . NAMETi S 
MESU. I S 
Ex IZ 

· NOVAr I!J. 
. . . EACKS1 Nil. STREAM 
· • . NEXVARI 42 

.. · VALUES. 1 Nli.DAT 

VARI. 42 
. :· NA!1EF r S 

_ NAMETi S 
-MESU c S 

.. EX _11 . 
.. ,. NOVAI IJ 

' .BACKSI. Nil. STREAM 
' • ' NEXVARI 43 
. •" VALUE~;:, NILDAT ·--:. """' ... ' .. , -; - . . . -

';._-,-~ ,i} ~ ; . 
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........... ·~·· ......... .. 

... VALUES I NlLDAT 
' . 

. VARI 45 
.NAHEFI S 
NAMETI S 

. ·>. MESU i S 
· ·. r:x. It.-
.NOVA& 0 

BACKS: NIL STREAM 
· .NEXVAR: 46 
. VALUES : NILDAT 

VARi. 46 
. ··· NAMtF:. S 

. NAMETI S 
.MESUI S 

fOX i z 
.. NOVA: 0 
-. BACKS: NIL STREAM 

' . NEXYAR: 47 
. VALUES_: Nll.DAT 

'· _,_, . 
•• i. >··,,":; 

. "' ~-.-
' ··.vAR: 47 

NAMEF(- s 
NAHETi_· S 
MESU I S 
fOX;,, . 

· NOVAI 8 
' . . ' . . 
~CKS: NIL STREAM 

_• NEXVAR: . 48 
.. UU.'I/ES I NILDAT 

-.. VAih 48 
.-.. -._. NAMEF.I s . .. . . 
· ,. .. NAMETi S 

.. ·. MESU I S 
··r:xi&' 
NOV_~,·-·e < BACKS: . NI I. STREAM 

. . NEKVAR: . 49 · · . 
. :;.VAL,tJES I tULDAT 

' 
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···-..: 

---------.................................. 

MESU."a· S 
EX lz· 

.NOV.AL B 
BACKS:. NIL STREAM 
NElCVARI NIL NEXT VAR 

'UU.UES I NlLDAT 

. ' 

' 

··.·. 

' .. · 
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