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ABSTRACT

e s et e e . s

" This paper describes a proposal for a revised Ccompiler
Monitor System II (CES-2). Primary emrphasis is placed on
design imfprovements tc the CMS-2 compiler and language.
Changes tc the Monitger and Librarian which support the above
improvements are discussed or implied where appropriate. A
new concept is proposed, called multi-level programming,
which allows the system designer to¢ define the levels of
language constructs which are appropriate for the varicus
tjpes of program modules in a large self-contained software
system. The approach taken is to design a language and
comfpiler-monitor system (CMS-2RS) which will facilitate the
multi-level programming concept and the top-down programming
method of software engineering in a producticn library
environment.
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I. INTRODUCTION

The origins and design capabilities of the CHMS-2 Systenm
must be explored before proposing any steps toward a revised
language and compiler. This section describes the history
of CMS-2 and the goals and objectives of this paper. The
CMS-2z System and language are briefly described in Section
II. section III describes the revised language and compiler
which vill be called CMS-2RS. In Section IV, a detailed
discussion of SLE(1) grammars, parsing algorithms, and
CMS-2RS language analysis is provided. Section V describes
the first pass of the CMS-2RS compiler and offers recommen-
dations for intermediate language and second.pass designs.

Finally, the thesis conclusions are presented in Section VI.

A. BACKGROUND
.Compiler Monitor System II (CMS-2) is an integrated

group of computer program modules which comprise a Monitor
System (MS-2) and a Compiler System (CMS—-2). The Monitor
System supervises the compiling, library, and loadiang
processes. The Compiler System translates CMS:2 language
source code into object code for any one of five target com-
- puter systems. Tﬁe following sections provide a historical
background of the CMS-2 System and language.

1. History of Compiler Monitor System II (CMS=2)

The primary reason for developing the CMS-2 Systen

resulted in large part from the decision to develop the Navy
AN/UYK-7 third generation computer. The two Systems devel-
oped were designed to be hosted in the UNIVAC CP-642B and
AN/UYK-7 computers. The CP-642B version generates object
code for those two computers, as well as the Litton L-304,
UNIVAC-1830A, and UNIVAC-1218/1219 computers.

The CMS-2 System was built by Computer Sciences Corp-
oration under contract to Fleet Combat Direction Systems
Support Activity, Pacific (FCDSSAPAC), in San Diego, Cali-
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fornia. FCDSSAPAC provides System production, maintenance,
and support services for all Navy and contractor activities
involved in Command and Control Systems software development.

2. Bistory of CMS-2 language

The CMS-2 language extends the capabilities of

Compiler System-1 language (CS-1) and includes scme of the
- features of FORTRAN, JOVIAL, and PL/I. CHS-2 language
capabilities were implemented specifically for Command
and Ccntrol Communications problems which include internal
and external message processing, table update and search,
coordinate conversion, transcendental and hyperkclic func-
ticns and data display processing requirements. The language
was initially implemented in 1969 and is now the Navy standard
for all Command and Control Systems applications.
B. GOALS AND OBJECTIVES

This section describes the thesis objectives and the
project goals to implement and validate those objectives.

1. Thesis Obijectives

The CMS-2 System and Language were specifically
developed to provide a high level language processor system
for building and maintaining deliverable computer programs
from a production library. In its current form, the CMS-2
System and language are in large part capable of accomplish-
ing that reguiremént, but not without some inefficiencies
and linmitations in the System, as well as redundancies,
ambiguities, and limitations in the léhguage. It is with
these deficiencies in mind that the following objectives
are defined. '

a. Determine what ambiguities, redundancies, and
limitations exist in the CMS-2 program, data, and control
structures, and define the necessary structure changes to
correct then.

b. Develop an ubnambiguous Backus—-Naur Form (BNF)
description of the proposed language, as an SLR(1) Context
Pree grammar, that is appropriate to automated compiler

construction.



c. Determine if an automatic SLR(1) grammar
analysis ard parsing table generation system can ke applied
to the proposed language and system to simplify compiler
design and maintenance. -

d. Determine what fundamental changes need to be
made to the language and system to support the structured
' programming concept in a modular library envircnnment.

€. Deterrine if the CMS-2 language can ke seg-
mented to allow design and implementation of a modular
compiler, thus allowing ease of future language extension
and paintenance.

2. Project Goals

a. Produce am operational first pass lexical
scanner and syntax analyzer that will isplement and vali-
date the above thesis objectives.

b. Design an intermediate language (IL) that can be
used ky the second pass of the compiler to generate optimized
object code for either a single or multiple address target

computer.
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II. CMS—-2 SYSTEM AND LANGUAGE DESIGN

This section describes the CMS-2 System including the
Monitor, Compiler, Librarian, Loader, Assembler, Flowcharter
and Tape Utility. Additionally, program, header, data and
control structures of the CMS-2 language are described.

A. CMS-2 SYSTEM DESIGN

The CMS-2 System consists of the MS-Z lHonitor and sub-
ordinate systems whose ofperations are controlled by the
mcnitor program. This section describes the CMS-2 Systenm
as presented by .references 1, 2, and 3. The CMS-2 Systenms
include the following.

1. MS-2 Monitor Systen

The MS-2 Monitor System is a batch-processing oper-
ating system designed to control execution of its subsid-
iary components and user jobs being run on the computer.
The ponitor provides the environmental interfaces necessary
for all programs running under its control. These inter-
faces include a job control card processor, an interrupt
processor, an input/output system, an operator ccmmunication
Bodule, a debug module with dump, patch, and snap capabilities,
and a job accounting package. 1In additicn, the mcnitor
maintains a library of the system component programs and
data base definitions that can be called by the user
upon request to be added to his compile or execution package.
The CMS-2 job flow is shown in Figure 1.

2. CMS-2 Compiler Systenm
The CP-6U42B version Compiler is a two-phase langauge

processor that analyzes a dual syntax source program (CS-1
and CMS-2 languages) and generates object code for any one
of the computers mentioned above. The phases cf comfiler

translaticn are described below and illustrated in Fiqure 2.
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a. First Phase (Syntax Analyzer)

The first phase of the compiler processes the
‘user's source program which consists of CMS-2 and Cs-1
language statements and properly bracketed machire code
instructions. The source statements are checked for
validity, and an intermediate form of the prograr (IL) and
symkcl table are generated.

b. Second Phase (Code Gemnerator)

The second phase processes the IL and symbol
table t¢ produce the final output listings and object code
for the target computer. Each code generator prcduces the
appropriate object code for each target computer in either
aksclute or relocatable format. The code may reference in-
put, output, debug, and built-in functional routines. These
routines are theﬂ linked to the object code of the calling
program either by the compiler in an absolute mode or by
the linking-loader in a relocatable mode. The built-in
functioral routines are either added in-line to the obiect
code where referenced or are added as procedures to be linked
together at run-tinme.

3. CMs-2 Librarian

The librarian is a file management systen

that provides storage, retrieval, and correction functions
for a programmer's source programs and object code.
a. Librafy Maintenance
The librafy maintenance or executive ccntrol
routine (LIBEXEC) is used to create, modify, or reproduce
libraries for CMS-2 programmers. They contain source pro-
grams, object modules, and predefined data designs. A library
translator routine, under control of LIEEXEC, is used to
convert existing CS-1 programs or libraries into a CMS-2
library format. '
E. Library Search
The library search routine is responsible for

retrieving data from a previously created CMS-2 library.
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4. - Cbject Code Lcaders

A The CMS-2 System includes two loader programs for
linking and loading object code produced by the CMS-2
compiler. The absolute lcader loads all instructions and
data at the addresses assigned during the compilaticn.
Similarly, the relocatable loader processes relocatable
object code directly from the compiler or from a CHS=2
library by assigning all program memory addresses and
linking program segments tc produce an executable object
program. The loader, in the case of the AN/UYK~7, combines
independently compiled program segments under a common
base register or registers.

5. Tape Utility

The CMS—-2 system provides a set of utility routines
to assist the .programmer with the manipulation of data
recorded on magnetic tape. The routines provide the capa-
bility to construct, duplicate, compare, list, and
reformat data files on tape.

6. CMS-2 Flcwcharter

The flowcharter is designed to process unigque

flcwcharter statements in a user's CMS-2 source program
and output a flowchart of the program logic to the
high-speed printer. )

7. Assembler

| The assembler, in the case of the AN/UYK-7 version,
accepts mnemonic oriented instructions and provides a macro

instructicn capability.

B. CMS-2 LANGUAGE DESIGN

This section presents an overview of the major
features of CMS—2, and its program, header, data, and
control structures, as presented by references 1, 2, and 3.

1. Major Features

The major features of CMS—2 are: modular procedure-
oriented program structures; high-level control structures;
reentrant procedures; dynamically allocated data designs;

separate definition of data and control structures; state-
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ment oriented card input processing; Fixed-point, Floating-
point, Bcolean, Hollerith, and Status data types; and Char-
acter and Bitstring manipulation.

2. Program Structure

A CMS-2 Program is composed of ordered sets of state-
ments organized into header, data, and control structures.
These structures can be grouped to form System Elements called
System Data Desigmns, System Procedures, or System Eeentrant
Procedures. Any System Flement or Elements may Le separately
compiled as a System, which may be a complete-or partial
execution package, as shown in Table I.

The System Procedures and EKeentrant Procedures are
composed of ordered sets of Local and Auto Data Designs and
Function and Procedure subroutines as shown in Takle II.
The local procedure within a System Procedure which shares
its name is known as the Prime Procedure and is the entry
point for System Procedure calls. A System Reentrant Pro-
cedure may only contain Auto Data Designs and its leccal
procedures and functions are composed of reentrant state-
ments. - Each procedure that calls a Reentrant Prccedure
is dynamically assigned a private copy of the Auto Data
Design during execution.

The headers are groups of statements that precede
System ilements and specify control of compiler and loader
processing of soufce and object code.

a. Progran Siatement Design

Program statements are composed of various sets
of symbols and delimiters which are further compcsed of
€lements from the revised U. S. ASCII Standard Character
Set. The symbols are catagorized as ofperators, ccntrol
identifiers, data identifiers, and constants.

Operators are described by special characters
and reserved words, and are used for unary, binary, and
functional operations. They may operate on defined data
fields and are used for control of program execution. Con-
trol identifiers are described by user declared wcrds which

define rrogram lccations where program execution flcw may

16
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SYSTEM PROCEDURE A

LOC2L DATA LESIGN
PROCEDURE A
PROCEDURE B

LOCAL DATA DESIGN
PROCEDURE C

AUTO DATA LESIGN
PROCEDURE [

10CAL DATA DESIGN
FUNCTION E

PROCEDURE F

TABLE II - SAMPLE SYSTEN EFROCEDURES
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be transferred. These locations may be specified by state-
ment labels or procedure and function rnames.

Data identifiers define simple variaktles,
statement switches, tables, and arrays. Constants are
ordered sets of numeric characters with known, fixed values.
They may be reals (decimal or octal), Hcllerith strings,
Sﬁatus values, or Boolean. Another type of constant, called
called a Tag, is represented by sets of alphanumeric char-
acters and can be used throughout a compile-time System in
place of literal constants.

b. Scope of Identifiers

The scope of an identifier is the range of pro-
gram structure within which an identifier can Le referenced
or has meaning.

(1) Forward and Backward References. W#Within a

Data Design, a data structure may be referenced either

before (forward) or after (backward) it Las been defined.

[
Lig}

Outside a Data Design, a data structure may only ke ref
after it has been defined.

A reference to statement labels within Systenm
Procedures; cails to local procedures and functions within
their System Procedure; and calls to Prime Procedures not
having fcrmal parameters or abnormal exits may be either
forward or backward.

(2) Local and Global Definitions. Ilocal

definitions are those identifiers which can be referenced
only frcm within the System Element in which they are
defined. Global definitions apply to those identifiers
that can be referenced both from inside and outside the
System Element in which they are defined.

Local Data Designs are local cnly to the
System Procedure in which they are declared. All Systen
Data Designs and Prime Procedures are glcbal to their

compile-time Systenm.

(=1}

ence

(3) External References and External Definitions.

An external definition (EXTDEF) is a prefix that allows an
identifier to be referenced outside of the System Element

19



where it is defined. -All System Data Designs and Prime
Procedures are automatically defined as external. An external
reference (EXTREF) is a prefix that allows an idehtifier to

be referenced in a System Element that is local tc¢ another
System Element. These external references must okey the
local/global ranges of thé identifiers they reference.

The following cases apply.

(a) The identifer is a data structure in
a Local or System Data Design that follcws the reference.

(b) The identifier is a local procedure
name, statement label, or data structure in a lccal Data
Pesign, and is defined in another System Procedure.

(c) The identifier is defined in another
compile-time System that will be linked with the current
System at load time. This case is identified by the prefix
TRANSREF in the AN/UYK-7 Systean.

(4) Declarative Delimiters. Table III shows
the delimiters which declare the beginning and ending of the
varicus frogram structures.

3. Header Structure

The header structure contains compiler ceontrol
declaratives which specify action as to base recister
allccaticn modes, library retrieval and update options,
program debug features, okject code addressing, cutfput
format and listind options, system index-register inter-
pretation, and the coﬁputer mode of operation within
vhich the designated program is expected to run. These
statements may be located in major headers, if the contrcl
applies to the entire compile-time System, and in minor
headers, if the control applies only to a System Element.

4. Data Structure

The data structure consists of precise definitions
of temporary and permanent data storage areas, 1iniyt areas,
catput areas, and special data units such as progranm
switches. These structures can be grouped together to form
System, lLocal, and Auto Data Designs. A data declaration

defines the type, precision, identifier, and opticnally, the

20



BEGIN DELIMITEE END DELIMITER DELIMITED FIEMENT

SYSIEN END-SYSTEM Compile-time System

SYS-DD END-SYS-DD Sysfem Data Design
SYS-PROC END-SYS-PROC System Prccedure

LOC-DD END-LOC-DD local Data Design
PROCEDURE END~PROC Local Procedure

FUNCIION END-FUNCTICN Local Function
SYS-PROC-REN END-SYS—-PROC Reentrant System Procedure
AUTO-DD END-AUTO-DD Auto Data Design

HEAL END-HEAD Header Declaration

TABLE III - CMS—2 PROGRAM STRUCIURE LCELIMITEIES

21



scaling and preset value of a data element in a Data Design.
The five major data structures are switches, variables,
Tables, Arrays and Files. An Overiay declaration is used
to define an identifier which is packed with the values of a
list of variabkles or Fields in the order in which they are
listed from left-to-right.
a. Switches and Variables

Switches provide for transfer of program control
to statements or procedures depending upon the value of a
programmer supplied index. A variable is a singular piece
of data of length one bit, multiple bits, or computer words.
If the length is not specified then a default parameter is
assumed for the specified target computer. Variakles may
alsc be preset'to a compatible value.

b. Tables

Tables hold crdered sets of identically struc-
tured information. The common unit cf data structure imn a
Takle is the Iten. .

(1) Item. An Item consists of k ccoputer
words, where k is selected by the programmer or compiler.
A Takle may contain n Items, where n is a declared
Farameter. Tables may be declared horizontally such that
all words 0 of all Items are stored together séquentially
follcwed by all words 1 of all Items ufp to word n. The
words of a vertic&lly defined Table are stored such that all
words. of every Itenm aie stored together sequentially. Itenm
assignments are shown in Figqure 3.

(2) Fields. Items may be subdivided into
Fields, which are the smallest subdivision of a Table. A
Field may be a partial wcrd, full word, or multiwcrd sub-
divisicn. Fields have the same data types as variables and
may be preset and altered dynamically as variables. In
addition, Fields may overlap each other, but must be type
compatible. Field assignments are shown in Figure 4.

(3) Subtables, Like-tables, and Iter—-areas.

The Table declaration structure also allows the programmer

to define a subset of adjacent Items within a Takle as a
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(Figure 3 was extracted from Ref. 1)
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Suktaktle. The programmer may also allocate a working stor-
age area outside the table, called an Item-area, which
autcmatically takes on the same Field format as the Table
.Item. Additionally, the programmer may declare Tables
having the identical Field format as the parent Table,
cailled@ like-Tables, but having a different number of Items.
The Table structures are shown in Figure 5.

c. Arrays

An array is a multi-dimensiocnal extensicn of the
Table ccncept for storing ordered sets of identically struc-
turéd information previously defined as Items. The array
structures are shown in Figure 3.

d. Files :

A File declaration defines a data structure environ-
ment in which one or more physical files are to ke processed.
The declaraticn assigns a File name'for dynanic statement
referencing, identifies the symbolic name assigned to the
actual hardware device, and declares that all data to be pro-
cessed on the named hardware device is physically organized as
described in the declarative statement.

5. Control Structure

The CMS-2 control structure or dynamic statement
specifies processing operaticns and results in executable code.
Each statement consists of an operator followed ky a list
of crerands and additional operators. An operand may be a
single name, a constant, a data unit reference, or an
expression. The data units may be variables, subscripted
variakles, Tables, or Files.

a. Statement and Functional Oferators

The major statement opefators are described in
Table IV. The functiomal operators in CMS-2 are used to
facilitate references to and operations on data structures.
These operators are described in Table V.
E. EXxfpressions
Real expressions may include standard
addition, subtraction, multiplication, and divisiocn

operators, as well as exponentiation, mixed-mode values,
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OFEEREAIOR

MEANING

SET

SKAF
GOTO

IF

VARY

FINL

PACK
SHIFT

RESUME

BETURN

EXEC

SIO0E

Performs claculaticns or assigns a value to one or
more data units. . The assignemnt_may be Real,
Hcllerith, Status, Boolean or Multi-word.

Exchanges the contents of two data units.

Alters program flow directly or via a statement
switch.

Expresses a Bcolean test situaticn for conditional
execution ¢f one more statements.

Establishes a program loop tc repeat execution of
one or more statements by varying one_ or moIe€
indexes Lty a specified increment until a test
value is satisfied.

Searches a table for data that satisfies specified
conditions, and assigns to subscript variaktles the
index values pcinting to its location.

Transfers bits strings into a data area.

Shifts a string of bits right or left a specified
amcunt, :

Specifies a transfer of execution ccntrol to the
increment and test steps within a VARY block,

A transfer of executicn control frcm a procedure
call that specifies normal return to a label if a
special condition is met, or a return of the value
Of an expression to the point of call.

a call to an executive program which passes one or
twc parameters indicating what action to ke taken
and on what data unit or address.

Temporarily susgends program execution until
manually restarted c¢cn the computer.

TABLE IV = CONTROL STATEMENT OPERATORS
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HEANING

QEEEATOR

BIT
CHARK

CORAD
ABS

POS, FIL

LENETH

CNT
CAT

TRACE

PTRACE

To reference a string of bits in a data unit.

To reference a string cf characters in a hollerith
data unit.

To reference a data unit's relative core address.
To obtain absolute value of an arithmetic primary.

Tc move a magnetic tape record, file a specified
number of posSitions forward or backwards.

To obtain a record's length for the last input-
output operation.

To obtain ccunt of bits set to one in a data unit.

To concatenate character strings.

TABLE V - FUNCIICNAL OPERATCES

MEANING
D LP A

Causes the contents of machine registers and ,
specified data units to be formatted and printed
on the system output device.

Contents of a data unit are printed and stored.
Subsequent executions cause_a_printcut only when
the data contents are modified.

Hi%h and low values are specified for a data unit,
and e€ach time the data unit is modified_in the
Frcgram, a message is printed if the value falls
outside -the range.

A rrintout is generated for the execution cf each
CMS5-2 statement between TRACE and END-TRACE.

Each CMS-2 procedure call encountered in the.
prcgram_keing executed is identified by calling
and called procedure nanes.

TIABLE VIII - FEROGRAM LEEUG STATEMENT OPERATORS
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and in-line redefinition of the scaling of fixed-fpoint
numbers. '

4 relational expressioh performs a comparison
between-fwo similar pperahds as specified by a relational
6perator. There are four types of comfparisons:

(1) Real, involving the ccmparison cf signed
Real values (fixed, floating, or mixed),

(2) Hollerith, involving a left-to-right,
character-by-character comparison,

(3) Boolean, involving the comparison of
single bits, and ' |
' (4) Status, involving the comparison of status
values.

"A CMS-2 expression may include algekraic,
relational, and Boolean operators. The heirarchy of
exXpressional evaluation is shown in Table VI.

C. Input-output Statements

The CMS-2 Input-output statements permit the
program to communicate with the various hardware devices
while running in a monitor environment. The operators are
described in Table VII.

d. Program Debug Statements

The CMS-2 Dekbug statements are plaéed in the source
lanquage to cause run-time debug routines to be available for
program execution'analysis. The debug statement cperators are
descriked in Iable VIiI.
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OPERATOR DEFINITION

:;::-— EXPONENTIATION, UNARY MINUS

x,/ - MULTIPLICATION, DIVISION

+,- ADDITION, SUBTRACTION

g%ﬂ %gﬁq g%gﬁ%ﬁaNgEAﬁgu%%SS THAN OR EQUAL
GTEQ, LT GREATEK THAN OF EQUAL, LESS THAN
coMP LOGICAL COMPLEMENT

AND LOGICAL MULTIPLICATION

OR LOGICAL SUM

XOR LOGICAL DIFFERENCE

TABLE VI - C¥S-2 MIXED EXPRESSION EVALUATION
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QEEEATCE

FILE

OPEN

CLOSE

INPUT

QUTFEUT

FORMAT

ENCCDE

DECCDE

ENDFILE

CHECKID

SEARCH

MEANING
2L

Defines the environment and pertinent information
concerning an _input or output operation, and
Ieserves & buffer area for record transmissicn.

'Prepares an external device for ingput, output, or

scratch (both) operations.

Deactivates a specifiedq file and its external
device, sends last unfinished buffer to output.

Directs an input operation from an external device
to a FILE buiffer area.

Directs an output oreration from a FILE buffer
area to an external device.

Lefines the desired conversicn between
data blocks and internal data definitions.

Directs transformation of data elements into a
common arrea, With conversion in accordance with a
specified FORMAT.

Directs unpacking of a common area and transeittal
to data units as specified by a FORMAT
declaration.

Places and end-of-file mark on appropriate
recording mediunms.

an id header or label on a FILE

Directs checking :
at l1oad point.

if the device i3

Directs a search

irec operation for specific data
within a FILE.

IABLE VII -~ INPUT-OUTPUT STATEMENT OPﬁhATORS
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III. REVISED COMPILER AND LANGUAGE DESIGN

This section deécribes the CMS5-2RS Ccmpiler System and
Language design capabilities which differ froam the CMS-2
System. A more complete description of the CMS-2ES language

is provided in Appendix B.

A, EROGRAM STRUCTURE .

In a large system of programming modules, the problems of
isolation of logic design error and verification cf program
correctness tend to increase exponentially as the number of
combinations of program procedure call parameters and trans-
fers of execution ccentrol increase. To counter this problen,
a well-defined methcd of software engineering and suitable
language-compiler system are needed.

1. Structured Programming

The term "Structured Programming" is defimed in ref-
erences 4 and 5 as a top-down method of program kuilding with
the top program modules being at the highest level of the
program logic design and referencing the next level modules
as procedere calls in its control structures. “This process
continues until the modules at the lowest level are refer-
encing basic machine and operating system constructs.

_ In reference 6, Bohm and others have showa that the
control logic of any programming problem can be represented
by the three basic control structures: simple statement
sequences, IF THEN ELSE statements, and DO WHILE statements.
The CASE structure of ALGOL W may also be required to prevent
multiple nesting of IF THEN ELSE statements.

To ensure program reliability underAvarying loading
conditions, its logical correctness must be easily verifiable.
The first requirement must therefore be to restrict each
Program segment to exactly one entry and exit pcint. Another
requirement is that library substitution facilities be
provided at compile and load-time so that the segemnts can
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- be stored and retrieved by symbolic names. Finally, scope
of identifiers and GOTO statements must be contrclled in their
aprlication to prevent unlimited access to data and control
structures.

z. Program Structure Revisions

The program structure of CMS—-2RS retains the modular
structure of CMS-2, but includes several revisions to its
conventions for procedure exit, and identifier referencing
to facilitate implementation of the tcp-decwn programming
éoncept.

a. Procedure Exit

The convention of allcwing unrestricted abnormal
- exits or returns to a calling procedure has been modified.
A return which precedes the point of call may reselt in
an infinite loop condition, given the abnormal exit condi-
tion still exists. Abnormal exits have therefcre been
restricted to return points which follow the point of call
and lie within the calling procedure.

b. External Referencing and External Definition

) The concept of externally defining an identifier
in cne e€lement to be externally referenced by another ele-
pent destroys the integrity of the System Proceduzre and
its Local Data Designs. A program logic error related to the
above concept may be very difficult and costly tc lccate.
Theretfore, external references are only allowed Letween
different compile-time Systems and then only by specifying
the identifiers cf System Data Designs} System Erccedures
or Reentrant Procedures. The prefix EXTREF now afgplies
to System Data Designs in symbol table format and to Systen
Procedures in source code format, and at load-time to System
Procedures in object code format. The Elements thus speci-
fied are then added as complete sections to'the cempile or
load-time System as appropriate.

If it is necessary to reference ancother Systen
Procedure's Local Data Design structures at compile~time,
then the data structure must ke removed and put into an

apprcpriate System Data Design so that it is glokal to
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both procedures. The external definiticn, EXTDEF, and
' transient reference, TRANSREF, prefixes have been eliminated
to Simplify language and compiler design.
c. Forward and Backward References

The forward reference of identifiers &ithin
a data design is not necéssary and has therefore teen
deleted. The Tag declaration, which is used tc pame a
constant throughout compile~-time, is sufficient to allow
presetting of all data structures within a data design.

d. Local and Giobal Definitions .

The local and global definitions of identifiers
allow program structure to develop in a logical fashion. The
System Prcecedures at the lowest physical program level have
access to their Local Data Designs and all other greviously
declared System Data Designs. The System Procedures at the
highest level in the program, however, have access cnly to
their Lccal Data Designs and all System Data Designs declared
above. This concept ¢f scope of identifiers prcvides for
irplementation of tke structured programming concept by
allowing the top procedure to be written at the highest lcgic
level and the bottom at the lowest level as shown in Figure 6.
What is required though, is a means of prescribing what 1levels
of ccntrol structures (how clecse to the machine) shculd be
allcwed within each System Procedure in an executaktle Systen.

3. Multi-level Programming

A Multi-level prcgramming system is one in whick all
the lénguage constructs are expressed on a high lexical
level. TheyAare, however, capable of implementing systenms
as well as applications programs. If these ccrnstructs arze
to ke ccntrollied in their use in all types of programming, a
matrix of levels of programming verses language ccnstructs is
required in the syntax analyzer to allou only the appropriate
code to be generated for each programming level. The Syntax
analyzer can thereby ccntrol which grammar reductions are
allcwed at each programming level in a System. A further
requirement exists to define in the Monitor System a matrix

specifying which levels are accessible by each user, module
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~and corresponding project. The resulting systenr allows a
Frogrammer to specify that other levels c¢f program modules,
for which he is not authorized to generate code, are to be
added at the appropriate level to his ccompile-time or load-
time System. The concept of System executive cr sufperviscr
state and task state are thereby expanded to levels of states.
For example, the use of System Registers as varialkles in
€Xfressicns and assignment staterents is limited tc those
levels which require register access such as I/C routines.
Thus the Monitcr System has ccmplete ccntrol over which user
generates what level of code for which System and provides

a means of security over use of prograr ccntrol ccnstructs.
This ccncept is illustrated in Figure 7.

4. Declarative Delimiters

Table IX shows the revised delimiters which declare

the keginning and ending c¢f fprogram structures.

B. HEADER STRUCIURE

The minor header declaration has been eliminated and
majcr headers now only apply to the entire compile or load-
time System. The header declarations were not implemented
in the current CMS-2RS compiler, but could easily be included
in the same manner as the data declarations. The following
ClMS-2 statements have not been implemented in the header
structure in ordef to simplify the CMS-2ES language and
compiler. .

" 1. EQUALS and NITEMS Statement

The Equals statement is used to assign numeric values

to variables and to specify their allccation relative tc
cther variables.
a. Numeric Assignment .

The assignment of numeric values to symbols Ly
simple parenthesis-free expressions requires the ceneraticn
cf compile-time ccde to fpreset symbols to the desired values.
This practice is not necessary since symbols can ke initial-
ized in the data design by presets or in the prccedure itself

by dynasic code. Allowing this method of pre-initializatioan

56



Le

LEVEL
1 Scheduling Prccess
2 User Process 1 User Process 2 User Process 3 e User Process n
3 User Process 1 User Process 2 User Process 3| - .- User Process m
e
k Peripheral Device and Hardware Interrugt Processes

FIGURE-7 --MULTI-LEVEL PROGRAMMING



BEGIN DELIMITER

END DELIM;TER

DELIMITED ELEMENT

SYSTEM
SYS_DD
SYS_PROC
SYS_PROC_R
PROCEDURE
FUNCTION
LOC_DD
AUTC_DD

HEAD

TABLE IX

END

END_DD

END

END

END_DD

END_DD

END_HEAD

Compile-time System

Systém Data Design

System Procedure

System Reentrant Procedure
Local Procedure

Local Function

Local Data Design

Auto Daté Design

Header Declaration

- CMS—2RS PKOGRAM STRUCTURE DELIMITERS
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introduces a possible source cf error that may be difficult
to detect and violates the structured fprogramming concept of
program segment integrity. - Further, initializing symbols at
compile-‘ime requires that header declaration infcrmation
aiways be a part of the System Procedure or Data [esign in
order to maintain library configuraticn control.

b. Relative Allccation

The relative allocation feature allows a data unit
to be assigned the same relative locaticn as ancther data
unit. This relative allocation capability can also be
accompljished at run-time by the CORAD functional cgerator,
thus preserving likrary segment independence.

The NITENS declaration specifies that an identifier
is tc be assigned a value fcr compile-time purposes, but may
also be assigned ancther value at load-time. It is used only
for establishing the number of items in a vertical Table whose
size is to be determined at load-time.

The EQUALS and NITEMS statements were nct implemented
since mcst of their capability could be more easily provided
by the Tag declaration.

2. €SWITCH Statement

The CSWITICH (compile switch) statement prcvides se-
lective compijation of blocks of statements within a Systen
Element. The CSWITCH parameter identifies a grcup of state-~
ments within a CSWITCH block. In the header, the list of
parameters following the CSWITCH identifier specifies to the
compiler those CSWITCH blocks which are to be compiled ian the
System Element or Elements that follow. The parameter
DELETE specifies that all CSWITCH code blocks in the follow-
ing Element or Elements, whicCh are not Leing ccmpiled, are
to ke deleted from the source output and listings of the
compiler.

The CSWIICH feature was not implemented since the
ability to selectively delete code frcm compilaticr complicates
the prcblem of program segment configuration controi and in
some cases duplicates the library CORRECT feature.
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3. DEP And EXECUTIVE Statements

The DEP statement informs the compiler of a list of

System Elements which are dependent or subordinate to the
Sy;tem Element fcllowing the header declaration in a compile
or load-time System.

The EXECUTIVE statement functicn informs the
compiler that the fcllowing System Element or Elements are
allowed co generate control memory references tc index reg-
isters and accunulators using the symbolic identifier speci-
fied in the System Index (register,name) declaration.

These statements will not be necessary if a multi-
level compiiing concept is implemented. Instead what 1is re-
gquired is a declaration which informs the compiler cf the
program level and project type of the fc¢llowing Element or
- Elements. _

. 4. SPILL Statement

The SPILL statement causes every identifier within
a Systenm frocedure teo be declared as an External Definition.
This statement has not been implemented since its capa-
bility can be achieved by relativley simple prcgram changes.

5.  Summary

In summary, the header declarations should be used
to inform the compiler of the type of Element allccaticn
(static or relocatable) and the type of output required for
the compile and load-time Systems. They should nct be used
tc mcdify the Element's internal data allocaticn and control
structure representation. Header statéments are also used to
specify library retrieval-correction, debug, and data design
pooling changes to the compile or load-time Systems' default

parameters.
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C. LAT2A STRUCTURE

The data structure of a program must allow a compact
definition of a data unit's attributes and provide for fre=
setting it to a coanstant or Tag value. The following changes
‘héve been made to simplify CMS—-2RS.
1. Data Types

The data types available in CMS-2 do nct explicitly
include a type that allcws operaticns on the mathematical set
of binary digits. The data type Boolean is used primarily
for the logical operations of conjunction, disjurnction, and
negaticn. Therefore, it has been limited to a fixed length
set which is defined as either True or False and no longer
can Le used .for bitstring manipulation.

To provide a Bitstring capability, a new data type
has keen defined, called Bits, which allows the lagical
cperaticns of "and", "or"“, complementation, as well as SHIFT
and substring functional orerations. These operations pro-
vide the capabkility for progranming at the bit level in
additicn to programming at other data tyfpe levels.

The data type Integer, as well as Fixed-point and
Floating-point, are now treated as Reals and may cnly be used
in Real expressicns.

2. Data Flements

- The data element constructs in CMS-2RS provide a
means of organiziﬂg data into the most ccmmonly used struc-
tures. with the exception of lists.

' a. Switches

The Index switch declaraticn for statements is
compcsed of an index variable followed by a list of n state-
ment labels to which control may transfered depending upon
the value of the index (0 to n-1). An alternative form of
the declaration contains two index variatles and a column of
lakels for each. The item switch declaration is composed of
a variable followed by a list of constant statement-label
pairs.
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The Procedure switch declaration is composed of
procedure names to which calls may be made, and a list of
formal input and output parameters for each procedure.

The statement switch and prccedure switch
cdpahilities have been incorporated intc the CASE state-
ment. |

b. DATA and MODE Declarations

The DATA declaration has been incorporated
into the data unit preset capability imn the data designs.
To facilitate this, a TAG declaration has been added which
allows the programmer to assign a constant value to an
identifier which can be used throughout a compile-time
SystemJ '

The MODE declaration, which speciifes that sub-=
sequent data declarations have the same data type, has been
superceded by the requirement that type specifications appear
in every data declaration.

c. Variables

The precision specificaticn for variakles is nc
longer cptional. It must now be specified and each code
generator will translate it into the appropriate length for
its target machine.

' The V(x,y) specification requires the ccmpiler
to preset-scale a variable starting at the y bit position
by defining that position with a magnitude of x and each sub-
sequent position as one half the preceding positions' value.
This capability has been provided by the Bits data type
€Xfressicuns.

’ d. Tables .

The option tc store one dimensional Tables in
either vertical or horizontal alignment has not leen imple-
mented in favor of aligning all Items vertically (all words
stored sequentially). An optimum search capability is now
Frovided tky the compiler that allows Table searching to ke

independent of Item word storage alignment.
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The optiomnal counter (major index), which keeps
track of the actual number of items within the takle, has
nct Lkeen implemented. This feature was programmer maintained
and could just as e;sily be accomplished by a normally de-
ciared Integer variable. . _

Like—tables have not been implemented since the
same capability can be achieved by declaring either another
Table with a different number of items or a Sult-table with
the desired dimensions.

The Sub-table ccncept has been extended to in-
vlude arrays or multi-dimensional Tables, as well as one
dimensicnal Tables.

- The INDIRECT Takle implementation has been
simzlified bty vot recuitring the CORAD functional operator
in making procedure calls by address. The fact that the
formal input parameter is an INDIKECT Table name cr that the
corresponding formal and actual input fparameters ate of
the same pame is sufficient to achieve a procedire call in
which no values are passed. Further, the INDIRECT cption
may not be used as an actual parameter.

The Field declaration has Leen changed to allow
only type “"b" word packing, that is the compiler assembles
the Fields within Table Items sequentially in the crder in
are declared.

€. Overldy

The 0verléy declaration has not been implemented
since dynamic packing of a variable with a list cf variables
can ke accomplished by the PACKIN instruction. The static
packing of variables is of questionable value in a language
with a message processing capability and requires an un-
necessarily complicated compiler data declaraticn capability.
If a list processing capability is required, it should be
added as a complete feature of the language and compiler
including list declarations and logical set operatcrs such

as unicn, intersection, add-to, and delete-from.
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D. CONTIROL STRUCTURE

The CMS-2RS control structure provides the cafpability to
specify parallel as well as sequential frocesses. Further,
a structure has been provided which grours statements into
blccks for sequential prccessing. This section describes
the control statements which have Lkeen added tc the CMS—-2RS
language to implement the above capabilities. Additional
changes have been made tc provide the capability to implement
the structured amnd multi-level programming concegts.

1. BEGIN and END Declaratives '

The BEGIN and END block structure declaratives, which

are described by Bauer in reference 7, have been imple-

mented to allow grouping of statements for sequential exe-
cuticn. There is no imposed limit on the number cf levels
of Lklock structure that can be nested within a System Pro-
cedure since data designs are declared separately fron
control structures. '

2. VARY Statement

The VARY Statement has been changed to allow an

cpticnal increment value (other thanm 1) for each index
variable on the same lcop level. The loop execution will
cease cnly when all indexes have reached their test value.
3. CASE Statement
The CASE statement, which is described by Bauer in

reference 7, has Leen added to the language to fprcvide the
capability for selective statement execution. A case index
value'is compared at run-time to a list of case labels tc
determine which statement will be executed. Each statement
in a case block may have more than one label and labels may
be either Integer or Status constants. An ELSE case capa-
bility bas also been provided in the event the index value
falls outside the range of the case label list. An alternate
version of the CASE statement has been implemented which
does not require statement labels. An implied lateling seq-
uence of 0 to n-1 is used to select one of n statements in

a case Lklock.



4. @BWhile Statement

The While statement has been added to prcvide for

loct controlled execution of a statement or block of state-
ments based upon the continued True conditioh cf a Boolean
€xpressicn.
5. IF Statement
The IF statement has been modified to allow nesting
of IF THEN ELSE statements. Only simple (not CASE, VARY,
WHILE, or IF) statements are allowed within the nesting

structure. All types of statements, however, may be used
for the last statement after the last ELSE.

The “"IF DATA FOUND THEN" and "IF DATA NCTECUND
THEN" statements have not been implemented since the in-
dicies cf a Table or File in a SEARCH statement will be set
to rinus one if the search is unsuccessful, othervise they
will be set to the location of the desired data unit.

The "“"IF (subscripted data structure) VALID/INVALID
THEN" statements have not been implemented since the Boolean
functicnal operator SUBSCRIPT, with fparameter subscripted
data structure, provides a True of False indication of sub-
script range validity, and can be implemented by using it
within an "IF THEN ELSE" statement.

The "IF (data unit) OLDP/EVENP THEN" statements
have not been ikplemented since the COUNT(data unit) func-
ticnal operator provides the same capability when checked
for even or odd value in an IF statement.

6. Label Declaratives

Labels are allowed on every statement type except
statements within VARY, CASE, RESERVE, and WHILE statement
blocks. Multi-level programming, however, may ke used to
restrict their use to specified program levels.

7. SERRCH Statement |
The SEARCH and FIND statements have been con-

bined tc simplify searching a Table or File structure fcr

@ particular data unit. If found, the index variables in

the data sturcture'’s dimension list will ke set at run-
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time to pcint to the data unit's locaticn, otherwise they
will ke set to minus one.
8. UNPCK Statement
The UBPCK statement has been implemented to allow

a'data unit to be unpacked into a list cf data units in
sequence from left-to-right. If the combined length of the
receiving data units is longer than the source, then they
are filled with zeroes. ‘

S. [Frocedure CALL Statement

The procedure CALL statement has been changed to

allow calls by value, value-result, result, address, and
address-result. All input and output actual parameters
are cptional and need not agree in nunker, but must agree
in tyre. An expression may be used as an input actual para-
meter but only a data unit may be used as an output actual
4parameter.
10. GOTQO, RETURNTO, and RESUME, Statements

The GOTO, RETURNTO, and RESUME statements have tecn
implemented to allow transfers only toc labels within a
System Procedure. The GOTO and RETURNTC statements, with

special hardware condition checks, have not been implemented
since the same capability is available by using the INTERRUPT
Poolean functional operator within an IF THEN GCTIC statement.
The GOTC statement with an Item or Index-switch name check
has not been implemented since the same capability is avail-
able with the CASE statement.
~ 11. RETURN Statement

The RETURN statement has been changed to allow trans-

fer with a data unit instead of transfer with the result of
an evaluated expression.
12. INPUT and OUTPUTI Statements _
The INPUT statement bhas been inplemented to allcw

moving of Character and Binary records from REAL, OCHM
(operator communication medium), and user declared Files to
the following user specified receiving data units: Tables,
Fields, Items, or variables. The OUTPUT statement has been
ipmplemented in a similar manner for PRINT, PUNCH, OCM, and

46



user declared Files. Both statements allow data to be
moved back aand forth frcm internal to external structures.
~13. EXEC Statement

The EXEC Statement bas not been implemented since a

normal call tc a procedure, with the proper input parameters
and at the appropriate programming level, accomplishes the
same effect.

14. STOP Statement

The STOP statement, with a hardware special condi-

tion check, has not been implemented since the same capa-
bility is available by using the INTERRUPT functicnal oper-

ator inm an IF statement.

15. COBEGIN and COEND Declaratives
The COBEGIN and COEND declaratives which are des-

criﬁed by Hansen in reference 8, have leen implenented to
rallow simultaneous executicn by more than one processor of
several statements including procedure calls. Each process
may iefer to sharsd rescurces such as variables, =subscripted
variables, File records, and non-reentrant procedures only
if their values are not changed. Reading from and adding
to the end of data structures, however, are legal accesses
to a shared resource.

GOTO statements are not allowed within a COBEGIN-
COENL block to prevent errors arising frcm the transfer of
control from one érocess tc another. 1In additicn, COBEGIN
and COEND declarativeé may be nested to any level within a
SYstem Erocedure or Reentrant Procedure. Thus, they may
be used to describe any combination of parallel and sequen-
tial processes. ,

16. RESERVE and WAIT Statements
The RESERVE statement has keen added tc prcvide a

wmeans fcr the prcgrammer to specify critical sections in
each process within a COBEGIN-COEND block. The parameters
for the RESERVE statement are those rescurces which may

be change-accessed by two cr more processes. Each resource
thus specified, is identified as belonging to a particular

Process. If another process desires access to the same
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resource then that process will be enqueued on a wait list
for later access when the resource is freed. The HWAIT state-
ment has teen added to allcw synchronization of fprocesses,
that is, to specify that the controllihg procedure is to
suspend execution until one or more procedures have com-
pleted their execution. These statements are intended to
allcw the programmer to explicitly control the execution cf
parallel and synchrcnized processes.

17. .SET Statement

The SET statement allows assignment of evaluated
expressions and Table values to a compatible data unit or
list of ﬁnits including other Tables. The data units allowed
are variables, subscripted'variables, and Tables. 1Table
assignments must be size and Item-length compatikle or the
desired result may not be obtained. Subscripted variables
must specify Field nare, Table name, and dimensions.

The “SET (receptacle(s)) TO (exgression) THEN"
statewment has not been inmplemented since the same capability
is availakle by using an IF THEN SET statement.

The WSET (receptacie(s)) TO (expression) SAVING
{Real data unit) OVERFLOW (iabel)" statement has not been
implemented since the same capability is availakle by using
the KEM operator within an IF THEN GOTO statement.

E. EXFEESSIONS
The expression types implemented in CMS-2EFS include
Real, Bits, Status, Character, and Booclean. Real exfpressicns
include Integer, Fixed-pcint, and Floating-point data types.
1. Real

In Real expressions, a binary cperator bas been
addec¢ which gives the remainder after division of two real
Frimaries (REM). 1In addition, two functional ofperators
have reen added: The operator NUNBEK, with parameter Bits
primary, converts a Bits value into an Integer value; and
the operator CHAKCODE, with parameter Character frimary,
converts a character syrbocl code into an internal integer
representation.
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_ The type conversicn cénventions for mixed operand
eXfpressions are,

a. Decimal and cctal operands will be converted
to decimal results.

' b. Integer and Fixed-point operands will be con-

verted to Fixed-point results.

c. Integer and Floating-point coperands will be
converted to Floating-point results. ,

d. Fixed-point and Floating-froint operands will
be ccnverted to Flcating-pcint results. .

Where the recerptacle is of smaller precision than
the evaluated expression, thée next least significant digit
will ke rounded and the remaining digits truncated. .

Zz. Bits

The SHIFT statement has beer replaced ty the follcwu-
ing unary operators in EBits expressions: shift left-logical
(SHLL) , shift right-logical (SHRL), circular end-arcund
shift left (CIRSHLL), and circular end-arocund shift right
(CIRSHRL) .

. The binary operators, logical ané (ANDL), lcgical
or (ORL), and logical conplementation (NGTL), have been
implemented to allow logical operations con Bits cfperands.
If the cperands are of unequal length, the shorter cne is
right justfied and filled with zerces cn the left before a
binairy operation is completed.

. The functional operator BIT has been renamed
BITSIRING, but perforuws the same functicn of ccnverting
a Real primary to a Bits value and extracting a specified
number of binary digits frcm it starting at any pcsition in
the string.

3. Character .

Cne functional operator has Leen added tc Character
€Xfressicns. The CODECHAR operator, with parameter Real
primary, converts an integer value intc a single character
symkcl code. The CHAR operator has been renamed SUECHAR,

but performs the same function of extracting a specified
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punber of character symbols from a Character primary start-
ing at any character position in the string.
4. Boolean ‘ A

The unary opefator COMP or corfplementaticn has been
renamed NOT. The binary'operators allcwed in Ecclean expre-
ssicns are conjunction (AND) and disjunction (OR).

The comparison operators in relaticnal exfressicns
have kteen changed to: equal (=), not equal (~=), less than
(<) , greater than (>), less than or equal (<=), and greater
than or equal (>=). The following restrictions are placed on
operand ccmpariscns: keal operands are converted to the sanme
tyre before they are compared, Bits operands of all lengths
are comgpared from right—-tc—-left and only for equal or not
~equal, Character operands are compared from left-to-right
for all 1léngths with longer strings having a value of greater
than if all other characters are equal, and Status operands
are ccmpared by their Integer value. 1In a Status variable
declaration, the first Status constant associated with the
variakle is assigned a value of zero increasing tky incre-
ments of one for each additional Status constant.

If an expression involves operations of the same pri-
ority they are perforred from left-to-right. In parenthe-
sized exfrressions, the innermost parenthesized ‘exfressicns
are evaluatea first, A hierarchy of evaluation is shown in
Table X. '
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OPERATOR DEFINITION

————

ABS,- ABSOLUTE VALUE, UNARY MINUS
CAT STIRING CONCATENATION
NOTL BITSTRING COMPLEMENTATION
¥ EXPONENTIATION
SHLL SHIFT LEFT LOGICAL
SHRL SHIFT RIGHT LOGICAL
CIRSHLL CIRCULAR SHLL
CIRSHRL CIRCULAR SHRL
¥,/ MULTIPLICATION, DIVISION
REN REMAINDER AFTER DIVISION
ANDL LCGICAL AND
ORL LOGICAL OR
+,- ADDITICN, SUBTRACTION
=67= ECUAL, NOT EQUAL
£, >= LESS THAN, GREATER THAN OR EQUAL
>,<= GREATER THAN, IESS THAN CEK ECUAL
NOT NEGATION
AND CONJUNCTION
OR DISJUNCTION
TABLE X - CMS—-2RS MIXED EXPRESSION EVALUATICN
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IV. LANGUAGE ANALYSIS

The following sections describe Simple left-to=<right
parsing, with k symbols of look-ahead, Ccntext-Free gram-
pmars (SLR(k)), an SLR(1) parsing algorithm, and SLR (1) syntax
analysis of CMS-2RS.

a. SIEK(k) CCNTEXT-FREE GRAMMARS

The class cf LR(k) grammars is the largest class of
grammars which can be naturally parsed left-to-right and
‘bettcm-up using a deterministic pushdown automatcn. Among
the various sub-classes of LR(k) grammars are precedence
and tounded-right-context grammars. Since LR (k) grammars
have these properties, CMS-2EKS was defined as an ESLR (1)
context-free grammar. This section describes ccntext-
free grammars and SLR (k) grammars as presented Lty ref-
erences 10 and 9.

1. Grammar ,

A Grammar is defined by a quadruple of sets of ter-
minal symbols (VI), non-terminal symbols (VN), a start symbol
(S) , and productions (P). The letters VT denote a finite
set cf terminal cr non-reduceable symbols from the vocabu-
lagy (V) of the grammar. The letters VN denote a finite
set c¢f non-terminal or variable symbols from which various
sfrings of terminals and non—terminals‘cén be derived.

The letter S denotes the start non-terminal symkcl from )
which all strings of terminals in thekgrammar are derived.
The letter P denotes the finite set of producticns cr
relaticns between the left part symbols in VN and the right
part strings of symbols in V*, where V=VN U VT apnd V* de-
notes the set of all strings composed of symbols in V
including the empty string.

2« Context-free Grammars

A Context-free grammar is one in which every pro-
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duction is of the form v=>W, where v is a single variable
and w is any string other thar the empty string,

3. Direct Production or EReduction

‘ For a grammar G, a string v Directly Produces a
string w or w Directly Reduces to v, written v=>w, EFeans:
if U=>u is a rule of G, and x and y are strings which may
be émpty, then v=xUy, and w=xuy.

4., Froducticn or Reduction

L string v produces a string w cr w reduces to v,
written v=>+w, means: if n>0 and n is the number cf produc-
tions frcm v ito w, then v=u(0)=>u(1)=>u(2)=>...=>u(n)=w,
where if v=w or v=>+w then v=>*w, and u(i) denotes the ith
prcduction.

5. Sentential Form

A string x is called a sentential form if X is derivable
from the start symbol S, written S=>%*Xx.
6. Sentence ’
A sentence is a sentential form consisting only of
terminal symbols.
7. Language
The language of ihe grammar, written L(G(S)), is the
set cf sentences: L (G)=(x|S=>*x and x is in VT+).
8. Ehrase
If w=xuy is a sentential form then u is called a
Fhrase cf the senfential fcrm w for the non-terminal U if
U=>+u_and S=>*xUy. In addition, u is called a simple phrase
if s=>%*xUy and U=>u. That is, not only must a reduction be
possible using a production in the grammar, but the reduced
sentential form must also be derivable from the start symbcl.
In addition, u is called a simple phrase if S=>#*xUy and U=>u,
that is, not only must a reduction be possible using a pro-
ducticn in the grammar, but also the reduced sentential form
must be derjvable from the start symbol.

9. Canonical Derivation

A direct derivation xUy=>xuy is canonical, written

xUy=|>xuy, +f y contains only terminals. A derivation w=>+v
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is canonical, written w=|>v, if every direct derivation in
it is canonical.

10. Earse

7 A Parse of a{éenténtial form is the construction of
ifts derivation. , |
. ~11. Left-Right, Bottcm-Up Parse

In a left-right, bottom-up parse, the leftmdst
sinple phrase (the Handle) of the current sentential form is
always reduced. Thus, the string to the right cf this
phrase always contains only terminals.

12. Rightmost Derivation

A rightmost derivation is one in which at each steg
the rightmost variable in the sentential form is replaced.
13. LR(k) Grammar

A Context-Free grammar is LEk(k) if for any sentential

form i=xuy the folliowing holds: there is a unique form for
W, and there is a rightmost derivation S=>*xUy=>xuy, where
U is replaced by u at the last step, arnd U and u can be
uniguely determined by scanning w fror left-to-right up tc
a pcint at most k symbols beycnd u.

B. SLR(k) PARSING ALGORITHN
This section describes Context—free LR (0) and SLR (1)
Qrammaf farsing as presented by reference 9.

1. Context—frée Parsing

let G be a Context-Free grammar, and suppcse that
the prcductions P are numbered 1,2,...,F. Let V ke in the
set VI U VN*, Then:
a. A left parse of V is a sequence of productions
used in a leftmost derivation of v frecm S.
b. A right parse of v is the reverse of a sequence
of productions used in a rightmost derivation c¢f v from S in G.
Consider the grammar where the productions are numbered
as shown:
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) The left parse.of the sentence a*(at+a) 1is 23465124646,
The right parse is 64642641532. The right most derivaticn
frem E is:

a. E=>E+T:1

k. =>E+T*F:3
Ce. =>E+T*a:b6
d, =>E+F*a:l
f. =>E+a¥a:b
g. =>T+a*a:2
h. =>F+a*a:l
.i.v =>a+a¥*a:b6

. Writing inp reverse, the sequence of prcductions used
in this derivaticn gives the right parse 64266431. 1In gen-
eral a right parse for a string v in a grammar G is a seg-
uence c¢f productions which can be used to reduce v to the
start symkol S.

The parsing proceeds using essentially a right parser
cycling through all possible rightmost derivaticns, in re-
verse, that are cohsistent vith the input. A mcve consists
of scananing the striné on top of the pushdown stack to see
if there is a right side of a production that matches the
-symbcls on the top of the stack. If so, a reduction is nade,
replacing these symbols by the symbol on the left side of
the fproduction.

' If no reduction is pcssible, then the next input
symbcl is placed on the pushdown stack and another attemgt
is pade to reduce the stack. This process continues until

the grammar has Leen parsed or an error occurs.
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z. LR(0) and SLR (1) Parsing
In reference 9, De Remer states that to ccnstruct

an LR(0) rarser for a Ccntext-Free grammar G, configuration
sets must be computed. A configuration set represents a
state of the parse, that is, which parts of which produc-
tions may have been used to generate the input string to
-the'point of the parse.

Each non-empty configuraticn set has one€e c¢r more
successcrs or configuration sets. In general, a configu-
ration set S (i) has an s-successor for each symkcl s in
V that is preceded by a marker in one or more of S(i)'s
configurations. A marker is a pointer to the next fpossible
symbcl tc be read in the input list.

An s-successor state consists of a basis set combined
. with a closure set. The basis set consists of all config~
uraticns ip S (i) having a marker before an s, but with the
‘marker moved to follow the S(i). The closure set is defined
recursively to be the largest set of configuraticnos that
can te derived from the basis set until a terminal symbol
is reached.

_ An LR (0) parser for a grammar G is represented by

the set cf all configuration sets, where each set is a state
cf the parse with an accessing symbol, and a list of possitle
symbols which can be read next with an indicaticn of whether
to read the next symbol and go on to ancther state, or to
reduce and go on to another state.

A Context-Free grammar is sald to be SLE(1) if
and only if each of the inadequate states of its successcr
states bas mutually disjcint (simple)'1-symbol lcck-ahead
sets which allow the parser to determine which reduction
to make. An inadequate state is one in which the parser
must look ahead k symbols in order to determine which re-
ducticn to make.

An SLR(1) parser for a grammar, therefore, is repre-
sented by the same set of configuraticn sets as is re-
quired fcr an LR(0) parser with the addition of the simple

1~1lcck-ahead sets.
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SLR (1) parsers make a decision to reduce kased ufgcn
all the symbols in the parse stack plus one more from the
input text. The parse is accomplished Lty restructuring
the stack after each reduction and saving the state of the
parse to allow the parser to know where it has teen so that
it can make the right decision for the next reduction.

C. SLR(1) SYNTAX ANALYSIS OF CHMS—-2RS

The SLR(1) Syntax Analyzer and parsing table cenerator
produced by Woods and described in reference 11 was chosen
to analyze the grammar because of its speed of executicn.

In developing an SLR(1) grammar for CMS-2RS, it was
necessary to write a complete initial description of the
language and then take small secticns cf the grammar and
analyze them until they were SLR(1). In that fashion,
the grammar was successively built up and revised until a
complete SLR (1) grammar was obtained. The execution time,
~using Wcod's PL-360 based Syntax Apalyzer, was cn the order
of 9 to 10 seconds of CPU time for about 200 prcductions
on an IBK-360 Model 65 computer.

Luring the grammar analysis it became apparent that com-
bining the same sub-strings of symbols cn the right part cf
several rroductions intc new productions greatly reduced
the numlter of terminal transitions. This allowed a larger
gramrar to be handied for the same table sizes in Wood's
~Syntax Analyzer. The resultant grammar is thus highly op-
timized in terms of parsing table size, The limit cf 255
éroducticns in the Syntax Analyzer, however, did reguire
that the revised grammar be split. The data declarations
and header declarations were hLandled by separate grammars
since they are blocked by easily recognizable beginning and
ending delimiters. The implementation of this split and

its implications are discussed in Secticn V.
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V. DESIGN Q_E THE IWO-PASS QMS-ZRS CCGMPILEHR

- The purpcse of this Froject is to take the first step
tcward a practical implementation of CMS-2RS. A two-fass
compiler was selected taking into consideration main memory
requirements and project modularity. Also, having twc
passes cffers a potential for ccde optimization in the
seccnd pass. This approach facilitates the task of making a
significant start on a useful compiler in a limited time by
isclating the analysis and synthesis functions from the
detailed ccde generation, storage assignment, and interface
.handling functions.

"A. FIRST EASS \

The first pass performs four basic functions. It scans
the characters of the source program, builds the synkcl
takle, parses program sentences, and generates an interme-

diate language representation of the source program.

1. lexical Analyzer
v ==

The lexical analysis is rerformed by the procedure
SCANNER. 1In writing the scanner's case statement, it was
decided tc use a different case for each delimiter (except
for "#%# apnd "~=" which are handled with "*% and =" re-
spectively).' By doing this, there is no need for having a
table of all the tokens in the language and the correspond-
ing table loockup mechanisn. SCANNER does all the symrbol
table lookup and enter operaticns required by the compiler.
Rhen an identifier is scanned, the symbol takle is searched
to determine if this identifier is a reserved word or if it
is an already entered name. If not found, the new name is
entered in the symbol table. From that point on each
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identifier is represented by its index into the symbol table
so that nc further search is ever needed.

As will be explained later, two independent analyzer
procedures are used to pafse the declarations and the
dynamic statements. For this reason it became necessary to
build a linkage between SCANNER and these two analyzers that
would allcw the implementation of the necessary switching
mechanisms. The linking functicn is performed by the frcce-
dure SCAN. SCAN is called by the analyzers when the next
tcken is desired. SCAN calls SCANNER to oktain the next
symtol in the input stream. When SCANNER returns certain
reserved words, SCAN switches control to the appropriate
analyzer. For those tokens that appear in bcth grammars,
SCAN allcws for two different internal representaticns.

- SCAN alsc facilitates the implementation of certain symbol

takle handling mechanisms as will be explained later.

2. Symbcl Table Design

———

- )

After ail memory allcocations tc variables used by
the compiler are satisfied, the remainer of the assigned
region is allocated to the symbol table. The symhol table
is divided into two main parts: the identifier-directcry and
the constant table.

a. Block ‘Structured Identifier Directory

The following method was chosen to implement the
two lével (global; local) block structure cf CMS-2 using
hash addressing for table search. Every identifier is
ccncatenated to a two character prefix‘which indicates the
level of such identifier. Prefix "Q0" correspond tc glotal
scope, while all other prefixes from "01" to "99" correspond
to local scope. Therefore, every identifier declared in a
SYS_DD is entered in the identifier directory with prefix
"0Q0". For example, variable "ABLE" would be known to the
compiler as "O0OABLE". A block counter is maintained and
each time the reserved words SYS_PROC and SYS_PROC_EK are
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encountered this counter is incremented and the current
prefix is correspondly altered. Thus, variables declared
within LOC_CD's or AUTO_DD's are entered in the directory
with the prefix corresponding to the sequential numker of
the SYS _PROC where'these,data designs appear. When SCANNER
reccgnizes an identifier, it first looks for its presence in
the identifier directory with the current prefix and, if not
found, then with the glcbal prefix (“00").

b. Hash Addressing '

The chained hash addressing technigque described
by Gries [Ref. 12 ] is used to access the identifier direc-
tory. A hash table size of 1229 was chosen to minimize the
number of collisions in mediuym size programs. This size can
be changed tc any desired prime number, requiring only one
minor change in the procedure HASH. The hashing scheme uses
the number Qf characters in the word, the second and third
characters, and the last and next to the last characters as
arguments. The hashing function is applied to the identi-
fier after it has been concatenated to the rroper prefix as
previously discussed. Procedures RESERWRD and LOOKUP
handle all the required symbol table searching. The list of
reserved words is preloaded in the identifier directcry by
the procedure INITIALIZE. No prefix is concate€nated wuith
reserved words. In addition, no collisions occur when
hashing reserved words, so RESERWRD needs only to compare
the identifier scanned with one entry in the directory to
find if it is a reserved word. Caution must be exercised if
the size of the hash table is changed or if the languacge is
revised to include new reserved words to insure that this
prorerty is preserved.

Procedure LOOKUP follows the basic flow chart
fcund in page 222 of Ref. 12. LOOKUP adds the current block
numker prefix to the identifier and then hashes it and
Searches the identifier directory. If the identifier is not
foynd then LOOKUP tries again using prefix %“00." If still

3
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nct fcund, the identifier is entered in the directory with
the current prefix. ‘ '
c. Identifier Directory Design '

The 1dent1fler directory was designed taking in
COBC1derat10n the large variety of descriptors required to
represent the wide vafiety of conditions encountered in the
language. Appendix D explains the descriptor formats in
detail. The descriptors are stored in the constant table;
hence, the identifier directory can have a simple and
uniform structure. Each identifier directory.entry uses 15
bytes distributed in four fields as shown below.

(1) Ten bytes are reserved in the identifier's

name field to acccmcdate a maximum of ten

characters (eight characters from the scurce
flus two in the prefix).

(2) One byte is used for the semantic ccde.

The semantic code is an integer from 1 tg¢ 148

that identifies the token recognized by SCANNER

to procedure SCAN.

(3) Two bytes hold the chain field. This

field is used in case of collisions to stcre a

Fointer ccnnecting entries with the same value.

(4) Two bytes are used for the descriptor

pointer field. This field contains a pointer to

the constant table where the descriptor
containing all the attributes of this identifier
is stored.

d. constant Table Design

The constant table is essentially a large array
used to store constant values as they are recognized Ly the
scanner and descrifptors for identifiers as previously
indicated. When procedure SCANNER scans é constant, it
stores it in the constant table. This includes character
ccnstants as well as numeric or bits constants. The first
kyte of every entry in the constant table is used to store
the length of the entry , i.e., the number of bytes that
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follow. 1In the case of numeric constants, the need arises
tc differentiate between the six different types of nurneric
constants used in the language. In order to do this, the
lcw order five bits of the header byte are used to indicate
the length of the entry as explained above. The remaining
three high order bits are used to indicate the type cf
numeric constant agcgerding to the following code:

000 for octal integer

001 for octal fixed

010 for octal real

011 for decimal integer

100 for decimal fixed

101 for decimal real.

3. Syntax Analyzers

The syntactic analysis is performed ky the prcce-
dures ANALYZE and BANALYZE. ANALYZE is the main grammar
parser. It is called once by procedure MAIN and returns
only when the source program has been completely parsed.
ANAIYZE <calls SCAN each time a new token is to be read.
When SCAN reccgnizes any of the reserved words SYS_DEL,
AUTOTDD, LOC*DD, PROCEDURE, or FUNCTION it calls EANALYZE

which is the second parser, BANALYZE handles the
declaraticns grammar. It also uses SCAN in the same manner
as ANALYZE. When BANALYZE <completes the parsing of a data
design or a procedure or function declaration it returns to
the flace where it was called by SCAN, and SCAN passes the
corresponding token to ANALYZE which continues execution.
With this scheme, whole declarations are seen as a single
tersinal symtol by the main grammar. This concept, of
course, can be extended to any pnumber of parsers. For
example, when a language is rather extensive (a classic
exagple wculd be PL/I), it may become extremely difficult to
develop a single grammar of a given type. This job is
greatly simplified by dividing the task intc a main grammar
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and several cc¢mponent grammars. In additicn, the most
app:cpriate Farser can be used for each component grammar.
For example, a component grammar could handle expressians
and use an ogerator precedence parser. Using the interme-
diate linkage concept rbetween the scanner and the syntax
analyzers as explained before, all that is needed is a
special symkcl to delimit each component grammar. These
special symbcls can be part of the syntax of the language or
they can be added to the input stream by the compiler
itself.

4. Eackus-Naur Form (BNF)

Arpendix A contains a complete listing, using
Backus—Naur Fozm notation, of the SLR(1), ccntext free
grammar developed for the CMS-2RS language. The grammar is
divided into a main grammar and a component grammar. The
symkols <SYS LDATA DECL>, <IQCAL DATA DECL>, <AUTO DAT2Z DECL>
and <SUB_KOUIINE DECL> are treated in the main grammar as
terminal symbols. The component grammar handles these
declaraticns. The mechanisms tc implement this scheme are

exrlained in Section 3 above.

5. Intermediate language (IL)

Generation of the object prograr in an intermediate
language form is one of the primary tasks of the first rass.
Due to time limitations, the generation of intermediate
language could not be implemented. An IL format that could
be used in future work on this ccmpiler is froposed in this
secticn.

a. 1L Format ‘

Each entry in the IL table consist of three
Eytes. The Ligh crder seven bits of the first byte are used
tc rerresent the operation code. the low order remaining
bit is used to indicate an indirect operation. A set of

operation codes with their meanings is shown in Appendix E.
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The codes shcwn should be sufficient to represent the entire
CMS-2ES language. The second and third bytes are used for
the operand field. 1In most cases this field will contain
the address ci the operand's entry in the identifier direc-
téry cr the constant table.

6. First Fass Cutput

Tte first rass output should consist of two disk
files, onre fcr the symbol table and another for the interre-
diate lancuage generated by the dynamic statements. Future
wcrk required to complete the first pass includes IL genera-
tion, and the writing of two rcutines, cne to write the
symbol table into a disk file and another to write an IL

tuffer into a second file.

B. SECONL PASS

The main task performed by the second pass will ke the
translaticn cf intermediate language into machine language
(BL) . Routines must be developed to read the IL file and
produce ML which executes on the target machine. This
routines must insert the ML necessary to ccmpute subscript
values, perfcrm data type conversion, map actual to fcrmal
parameters, and implement dynamic allocation. Some code
optimization capabiiity should also be incliuded here.

Storage areas for variables and tables must be assigned
in this pass. Routines must be provided that will process
the symbcl table file and perform static allocation cr
generate dynamic allocation mechanisms. This pass must
allcw for linkage with other program modules. Communication
links must ke established for external references. These
links shcyld be compatible with the requirements of the

linking rcutines of the target machine's operating systen.
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VI. CONCLUSIONS

- Several attemps have been made, with less than cptimal
results, tc implement a universal language and compiler
system. CMS-Z is a system of this type, but it has met with
limited success when used to implement large, self-ccntained
computer systems. To get around the language limitations,
extensive use of the direct code option has been made. This
practice defeats the purpose of a high level language and
creates prokblems in system design and maintenance such as
correctness of initial program logic and program segment
integrity. If the potential of a high level language and
comfpiler system are to be fully realized, there must be
controls over which idanguage constructs are allowed at each
level of software. Furthermore, insertion of direct ccde
should not be allowed. The CMS-2RS system is a step in that
direction.

A. RESULIS

The mcst apparent ambiguities, redundancies, and limi-
tations which exist in the CMS-2 program, data, and cocntrol
structures have been identified. Proposed corrections to
these deficiencies have been incorporated in CMS-2RS. An
SLR (1) ccntext free grammar has been defined for this
language using BNF notation. This gréhmar is suitable for
the construction of parsing tables using an automatic
compiler generating system. Such a system, using Wood's
SLR(1) ANALYZER, was employed to produce parsing tables for
the first pass of the CMS-2RS compiler.

In order to support the structured programming ccncegt
in a modular library environment, changes where made to the
external referencing mechanisms of CMS-2 so that external
references are only allowed between different compile-time

Systems. Header declaration statements were also revised to
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prevent mcdificaticns.of an Element's internal data alloca-
tion and control structure representation. This CMS-2

" construct facilitates the violation of program segment
integrity and allows cafeless program design and
maintenance.

The concept of grammar segmentation was implemented in
the CMS-2RS compiler. Data designs and dynamic statements
were grouped into separate grammars which are parsed by
different secticns of the compiler. This concept is easily
extendable to other sections of the grammar such as exrres-

sions and header statements.

B. FUTURE HWORK

Several tasks need to be completed in crder to fully
icplement the CMS-2KS system. The work required to complete
the first pass includes the completion of intermediate
language design and the writing of the semantic routines
required for the translation of dynamic statements intc
intermediate language form. Alsc, header and user file
declarations need to be implemented. This wculd be
acccmplished by adding the header and file declaration
statéments to the declarations' grammar and writing the
correspondig semantic routines. File manipulation operators
should be added to the main grammkar.

Ihe next step is to write the second pass. The second
pass must handle a variety of functions including memcry
allccaticn, data tyre convertion, subscript calculation aand
checking, parameter mapping, and code generaticn and ofti-
mization.

Further development efforts should include studies of
the desirability of adding list processing constructs to the
CMS-2ES language.
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063 <ELSE CASE> ::= ELSE <BASIC STM>
064 <EASIC STM CLAUSE> ::= <KBASIC STM> $
065 <STM CLAUSE> 3= <KSTM> $

066 <wFILE CLAUSE> ::= WHILE <BOCL EXPR>
Cé7 <CO CLALSE> 2= DO <SIMPLE STN>

068 <IF CLAUSE> =::= IF <BOOL EXPR>

069 <THEN CLAUSE> =::= THEN <STM>

C7¢ | <TRUE PART> <STM>

071 <TRUE PART> ::= THEN <SIMPLE STM CLAUSE> :

072 { THEN <KIF CLAUSE> <KTRUE PART> <SIMPLE STM CLAUSE>
073 <SIMPLE STM CLAUSE> ::= <SIMPLE STM> ELSE

075 <BEGIN HEAD> =::= BEGIN

075 _ | <BEGIN HEAD> <STM CLALSE>

C7¢ <COBEGIN HEAD> 3= CCBEGIN

077 | <CGBEGIN HEAD> <STM CLAUSE>

078 <SET CLAUSE> ::= SET <DATA UNIT>
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087 | <REAL EXPR> <ACCSUB OPER> <REAL TERM>
083 <ACCSUB OPER> ::= +

C86 | -

090 <REAL TERM)> ::= <REAL SECN>

091 | <REAL TERM> <MULDIV OPER> <REAL SECN>
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_ APPENDIX B
DESCEIETION OF THE CMS-2ES LANGUAGE

The CMS-2RS language is described in the following

sections using a modified metalinguistic notation which

was originally developed by Backus and is descriked in ref-
erence 12. This modified notation uses the following kasic
symbols:

::= A connective meaning "is defined tc Le",

| A connective meaning "or defined to kel,
<

v

Delimiting brackets enclosing a metalinguistic
variable.
{g Celimiting kraces enclosing krackets meaning
"more than one metalinguistic variakle", where
each variable is separated by a comma, dollar
sign {$}, or space as apprcpriate.

The sections below describe the syntax and serantics,
and give examfples for each structure or statement in the
langvage. Prcgram structure is described in Section 1.
Section 2 describes the basic symbols and delimiters of the
languace that are fcrmed from the CMS-2EKS alphéhet. Data
structures and referencing conventions are descriked by
Section 3, followed by control structures in Section 4.
Section 5 describes Réal, Bits, Status, Character and
Boolean expressions. The header and dekug statements were
not igplemented in the present version of CMS-2FS and are
not included in this afppendix. In the examples Lkelow, the
notatior "<metalinguistic variable>" is used when the Itenm
bhas not yet been defined, but its inclusion is necessary
for a ccnplete descriptiocn cf the example. References to
imposed limits on the numkers of elements allowed in the
statements that follow are actually limitations imposed by

CHMS-2RS compiler and its table sizes.
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1. Program Structure:
a. System and System Elements
Syntax:
"KSYSTEM> ::=SYSTEMN <IDENTIFIER>S
| | {<SYSTEH ELEMENT>ENDS
<SYSTEM ELEMENT>::=<HEADER DECLARATIOND>
|<SYSTEM DATA DECLAFATION>
{<SYSTEM PROCEDURE LCECLARATION>
J<SYSTEM REENTRANT PROCEDURE
DECLARATICN>
| EXTREF <IDENTIFIER>$

Semantics:

A System is a compile-time grouping of System Ele-
ments, headers, debug statements, and externally referenced
(EXTEKEF) System Element identifiers. System Elenments are
either System Data, System Procedure, or System Reentrant
Procedure declarations. The order in which Elements are
listed is up tc the prograsmer and specifies the desired
order of cdmpilation and linkirng. A header may c¢nly be in-
cluded conce at the beginning of a System. The total number
of Elements allowed in a System is ninty-nine (99).

Examples: (see Section 1d.)

. System Procedures and System Reentrant Prccedures

Syntax:
<SYSTEM PROCEDURE.DECLARATION>::=SYS_PRCC <IDENTIFIER>S

| §<SYSTEM PRCCEDURE
ELEMENT>¢ END$
<SYSTEM REENTRANT PROCEDURE DECLARATICN>::=SYS_EFCC_R
<IDENTIFIER>S {(SYSTEE REENTRANT
PROCEDURE ELEMENT>{ ENDS$

Semantics: ,

Both types of System Procedures are the tasic build-
ing blocks of the CMS-2RS language. Prccedures ray reference
each other only through their prime prccedures and are seg-
arately compileable and executable. Reentrant procedures

consist of separate sections of data and non-changeable ccode.

78



Examples: (see Section 1d.)
C. System Procedure Elements
Syntax: . v
<SYSTEH ERCCEDURE ELEMENT>::=<LOCAL DATA DECLARATICN>
‘ |<AUTO DATA DECLARATION>
| <PROCEDUEE SUB-ROUTINE
DECLARATION>
| <FUNCTION SUB-ROUTINE
DECLAKATIOND>
<SYSTE#X REENTEKANT PROCEDURE ELEMENT>::=<AUTO DATA
DECLARATIOND
|<PROCCEDURE SUB-
EOUTINE LECLARATICN>
|[<FUNCTION SUE-
KOUTINE DECLARATION>

Semantics:

The elements in both types of System Prccedures
may ke ordered in any manner, but Auto Data declaratioas
must precede the applicable sub-routine declaration. Auto
Data declarations are dynamically allocated at execution
time, with a separate ccpy provided to each calling sub-
routine.

Examples: (see Section 14.)

d. EPErocedure and Function Sub-routine Declarations

Syntax: ;
<FRCCEDURE SUE—ROUTINE CLECLARATION>: :=PLROCEDURE <IDENTI~-

FIER><INPUT PARAMETERS><QUTPUT FARAMETEFS><IABEL

PARAMETERS>) $<STATEMENT>$
<INEUT EARAMETEES>: :=( §<VARIABLE>3 .
<OUTEUT EAKAMETERS>::=| {<VARIABLE>3
<LABEL EAEAMETE®S>::={| §<LABEL NAME>}
<FUNCTICN SUB-ROUTINE DECLARATION>::=FUNCTION <DATA TYPE>

<IDENTIFIER><INPUT PARAMETERSD>) $<STATEMENI>

Semantics:

A Procedure may have any one, twc, three, cr none
of the members of the set of input variakles, cutput var-

iakles, and lakel nawes as formal parameters. A Function,
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however, must have at least one input frarameter. All input
and ocutput parameters must have been previously declared
in data declarations, but Function names are declared
.when the Functign is defined. Both Procedure and Function
sub-routine declarafions,must include cne statement. There
is no imposed limit on the number of sur-routine declaraticns
allowed within a System Procedure cr EKeentrant Erccedure.
Example:
SYSTEM ALPHA 3
<HEALER DECLARATION>
<SYSTEM DATA DECLARATION>
EXTREF A $
SYS_EROC B $
<LOCAL DATA DECLARATION>
EROCEDURE E (IN|OUT||IABEL)S$
<STATEMENT>$
<AUTO DATA DECLARATION>
FUNCTION C (IN1)$
<STATEMENTI>$
ENDS$
SYS_PROC_R D$
<AUTO DATA LECLARATION>
PROCEDURE D |QUT1||LAEELT) S
<STATEMENT>$
<AUTO DATA LCECLARATIOND>
FUNCTION E (IN2)$
, <STATEMENT>$
END$
ENDS
€. Statements and Blocks
Syntax: A
<STATEMENT>:: s<LABEL NAME>:<BASIC STATEMENT>
|<EASIC STATEMENI>
<BASIC STATEMENT>::=<SIMPLE STATEMENT>
{<VARY STATEMENT>
| <CASE STATEMENT>
|<WHILE STATIEMENT>
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| <IF STATEMENT>

<SIMPLE STATEMENT>::=BEGIN {(STATEMENT)Z END
| COBEGIN {(STATEMENT)? COENL
|<SET STATEMENT> -
| <SHAP STATEMENT>
{<SEARCH STATEMENT>
|<INPUT STATEMENT>
| <OUTPUT STATEMENT>
| K<ENCODE STATEMENT>
{KLCECODE STATEMENT>
|<PACK STIATEMENT>
|<UNPCK STATEMENT>
{ <PRQCEDUKE STATEMENT>
| <GOTO STATEMENT>
|<RETURNTO STATEMENT>
| <RESUME STATEMENT2
| <RESERVE STATEMENT?>
}<WAIT STATEMENT>
|<RETUKN STATEMENT>
| <STOP STATEMENT>

Semantics:

2 statement directs some acticn or contrcls the ex-

ecution of a group of statements.

The group of statements may

themselves be a statement, thus allowing nesting cf statement

groufs. These goups are delimited
BEGIN-END or COREGIN-COENL and may
level. BEGIN~END statements imply
and COEEGIN-CCEND statements imply
COEEGIN-COEND statements, however,

by the reserved words

bLe inter-nested to any
sequential processing
parallel processing.

may also be processed sequens

tially. All statements within COBEGINoCCEND blocks may only

change-access mutually disjoint sets of data ané ccntrol

strugtures, that is, two statements cannot access the sanme

data or control structure.
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Example:
BEGIN _
<STATEMENT>

<STATEMENT>
CCBEGIN
<STATEMENT>

<STATEMENT>
COEND$
BEGIN
<STATEMENT>

L/
-

<STATEMENT>
ENDS

ENDS
2. Easic Symbols and Delimiters
Ihe CMS-2RS alphabet consists of ietters, digits and
special symbols from the U.S. ASCII Standard Character Set.
The following special symbols are elements of the alphaket:

+ (plus) ) (right parenthesis)
- (minys) $ (dollar sign)
’ {(slash) s (comma)
* (asterisk) ' (prime)
« (decimal foint) | (bar)
( (left parenthesis) (space)
< (left tracket) _  f{(underline)
> (right ltracket) : {(colon)
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= (equal) " (quote)

- {nct) & (ampersand)
# (pound) 7, (percent)
a. JIdentifjers and Reserved Words

Syntax:

<IDENTIFIER> ::=<LETTER>
IKIDENTIFIER><DECIKAL DIGIT>
J<IDENTIFIER><LETTER>
| <IDENTIFIER>_

CLETTIER>::=A|Bleas{Z

<DECIMAL DIGIT>::=1|2}.-.1{9]0

Semantics:

Identifiers are composed of sequences ci letters
and digits of any length, and must begin with a ietter. Only
the first eight positions are used dnd hence twc different
identifiers must ke unique in the first eight positions.
The blarnk space must be used as a delimiter between suc-

cessive identifiers and may ke used betueen deliriters and

4
identifiers for clarity.
Examples:

ALPHA
SYS_PEROC
BETA 1
b. Real Constants
Syntax: .
<REAL CCNSTANT ::=<OCTAL CONSTANT>
| |<DECIMAL CONSTANT>
<OCI§L CONSTANT>::=6<OCTAL INTEGER>
|€<0CTAL FIXED-POINT>
| E<OCTAL FLOATING-PCINT>
<OCTAL INTEGEE>::= <OCTAL DIGIT>
|<OCTAL INTEGER><CCTAL DIGIT>
<OCTAL CIGIT>::=0{1|2|...16{17
<OCTAL FIXED—-EOINT>::=<0CTAL INTEGER>.
| .<OCTAL INTEGER>
] <OCTAL INTEGER> .<OCTIAL INTEGER>
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<OCTAL FLOATING-POINT>::=<OCTAL INTEGEER>E<KOCTAL EXPCNENT>
_ } <OCTAL INTEGERDEKSIGNEL (CTAL
EXPONENT>
1 <GCTAL FIXED~ECINT>E<CCIAL EXPONENT>
. |<OCTAL FIXED-POINT>E<KSIGNED OCTAL>
EXPONENT>
KOCIAL EXPONENT>::=<0OCTAL DIGIT><CLTAI LIGIT>
© <SIGMEL CCTAL EXPQONENT>::=+<OCTAL EXPONENT>
|-<OCTAL EXPCNENTI>
<EXPONENT>: :=<DECIMAL DIGIT><DECIMAL DIGIT>
<DECIMAL CONSTANT> ::=<DECIMAL INTEGER>
| <DECIMAL FIXED-POINT>
| <DECINMAL FLOATING-POINT>
<DECIMAL INTEGER>::= <DECIMAL DIGIT>
<DECIMAL FIXED-ECINT>::=<DECIMAL INTEGER>.
| .<DECIMAL INTEGER>
| <DECIMAL INTEGER>.<DECIFAI INTEGEE>
<DECIMAI FLCATING-PCINT>::=<DECIMAL INI%GER)E(DECIMAL
EXFONENT> '
| <DECIMAL INTEGERDE<KSIGNED
DECIMAL EXPONENT>
| <DECIMAL FIXED-POINT>E<DECIMAL
EXPONENT> i
| <DECIMAL FIXED-POINT>E<SIGNED
DECIMAL EXPONENTI>
<DECIMAL EXPONENT)::=(DECIMAL DIGIT><DECINAL DIGIT>
<SIGNELC LCECIMAL EXPONENTD>::=+<DECIMAL EXPONENT>
|-<DECIMAL EXPONENT>
Semantics: '
The total number of digits and characters ( ., +, -,
and E) allowed in a real corstant is twenty-two (22).
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Exanmple:
1
1.0
«35
3.
2.5E+13
3E10
«2E-12
+1
-2.4
&-1TE+12
§77
c. Bits Constant
- Syntax:
<BITS CONSTANT>::=f4 <HEXADECIHAL DIGIT>
|<BITS CONSTANT><HEXALECIMAL DIGIT>
<HEXADECINMAL DIGIT>::=<DECIMAL DIGIT> jA|Blee.iF
Semantics: ' A
The Bits constant is a sequence of binary digits which
is represented by a sequence of hexadecimal digits. Each
digit represents four binary digits of cnes or zeroces. The
nuhter cf hexadecimal digits allowed in a Bits constant is
twenty-two (22) including the pound sign ¢f .
Example:
FH1234ABFE _
d. Status Constant
Syntax: .
<STATUS CONSTANT>::='<IDENTIFIER>!
Example:
*HOT*
*COLD?*
YALERTI1!
€. String Constant
Syntax:
<STRING CONSTANT>::="<ALPHABET SYMBOL>"
|"<STRING CONSTANT><2LPHABEI SYMBOL>"
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<ALPHABET SYMBOL>: :=<LEITER>
| <DECIMAL LIGIT>
| <SPECIAL SYNMBOL>
<SPECIAL SYMBOL>::=+|=|/{*|.1)1(i1$|,1" |srace
' (<t>i={-~1&i_1:11

Semantics:

There is no imposed limit on the number cf characters
allcwed in a string coanstant. A double guote (""" , howvever,
is nct allowed.

Example:

WSTRING CONSTANTH

f. boolean Constants

Syntax:
. <BOOLEAN CONSTIANTI>: :=TRUE
| FALSE
Semantics:

The internal value of TRUE is one (1) and FALSE is

zero (0).
g. Comments

Syntax:

<COMMENT>: :=7,<ALPHABET SYNMBOL> 7,
| 7<COMMENT><ALPHABET SYMBOI)?&

Semantics: |

The comment statement may be used to document a pro-
gram. It may be inserted anywhere within the fprcgram or its
statements but there must be at least one blank inserted if
it follows an identifier.

Example:

SET: THIS IS AN ASSIGNMENT STATEMENT A TC B$
3. [Lata Structure |

a. Data Declarations

Syntax:

<SYSTEM DATA DECLARATION>::=SYS_DD <ICENTIFIER>S
{<DATA ELEMENT>{ END$
<LOCAL LCATA DECLARATION>::=LCC_DD <IDENTIFIER>{
f<DATA ELEMENT>{ ENDS
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<AUIC DATA'DECLARATION)::=AUTOTDD <IDENTIFIER>S$
§ <DATA ELEMENT>{ ENL$
<DATA ELEMENT>::=<VARIABLE DECLARATION>
|<TABLE LECLARATIOND>
| <FORMAT DECLARATIONX
| <TAG DECLARATION>

Semantics:

A data declaration defines the data idertifiers and
their attributes which apply to the dynamic statements that
follcw. There is no imposed limit on the number cf data
elements allowed within a data declaration or on the num-
ber of data declaretions allowed within a Systen. Systenm
data declarations apply to the entire compile~time System
and Iocal or Auto data declarations afpply only tc the Systenm
Procedure in which they are defined.

b. Variable Declarations

Syntax:
<VARIABLE DECLARATICH>::=VRBEBL <DATA TYFE> <ITEM> $
<DATA TYPE>::=INTEGER (KDECIMAL INTEGER?>)

|FIXED (KDECIMAL INTEGER>,<DECIMAL INTIEGER>)
|FLOAT (KDECIMAL INTEGER>) '
| BITS (<DECIMAL INTEGERD>)
|CHAR (KDECIMAL INTEGERD)
|STA’I_’US($_<STATUS CONSTANT)_Z)
|{BOOLEAN
<ITEE>: :=<IDENTIFIER>
‘ [<IDENTIFIER>=<CONSTANT>
<CCNSTANT>: :=<REAL CONSTANT>
| <BITS CONSIANT>
| <CHARACTER CONSTANT>
|<STATUS CONSTANT>
| <EOCLEAN CONSTANT>
| <TAG>
<TAG2>::=<IDENTIFIER>

Semantics:

The variable is a one-dimensicnal data structure used
to store data values for each data type. There is no im-

87



posed limit on the number of Items allcwed in a variable dec-
laraticn. The parenthesized integers in the data type speci-
fication determine the length of the Item. For types Inte-
ger, Fixed, Float and Bits the length is in binary digits.
The actual length i&plemented( however, may vary cepending
upcn the arithmetic and addressing characteristics of the
target machine. There is nc imposed limit on the number

of character symbols allowed in a character variakle.

A Status variables do not have length in the usual
sense hut have a capacity based upon the number of status
constants assigned them up to a maximum of 127.

Examples:
VREL INTEGER(15)A,B1,C=123765,D3§
VRBL CHAR(34)C1="THIS IS A STRING?2Y
VRBL STATUS ('*COLD',!'WARM' ,'HOT')HEATHEERS$
VRBL ECOLEAN ONTARGET=FALSE,HOSTIILE=TRUES
¢. Tag Declaration
Syntax:
<TAG DECLABATION)::=TAG'%(IDENTIFIER>=<REAL CONSIANI>3’$
Semantics:? '
, A tag is a name for a keal constant, Oncc de-
clared, tags may be used in data declarations and dynamic
statements, where the appropriate constant value will be sub-
stituted. There is no imposed limit on the numker of identi-
fiers defined in a tag declaration.
Example: '
TAG 4=3.5,EBE=1,C=3.2E-10%
d. Format Declaraticn
Syntax:
<FORMAI DECLARATIOND: :=FORMAT <IDENTIFIER>(KXCAKEFEIAGE
CCHNTRCL> ,3<DESCRIETOR GROUP>3)$
Symbcel: Definiticn:
<CARRIAGE COWTROL>::=space single space and print line.
{0 doukle srace and print line.
(R triple space and print line.
{1 page eject and print line.

|H Same as 1 and cancel header.
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<DESCRIPTOR GROUP>::=<DESCRIPTOR>

fm ( <CESCRIPTOR> )
Symbol: Definition:

<DESEEIEFTOR>:; :=1Iw.d Fixed—-point binary to fixed-fpoint

decimal character string.

|Fu.d Floating-point Lrinary tc fixed-pcint
decimal character string.

|Ew.d Floating—-point tinary tc floating
point decimal character string,

[Ow.d Fixed~point binary to fixed-point
octal character string.

jHw.d Binary digits to hexadecimal
character string.

{"STRING"Integer coded characters to
character symbcl strings.

|Aw First w symbéls cf an alphanumeric
data unit are transferred as charac-
ters.,

|lw Last w symbols cf an alphanumeric
data unit are transferred as charac-
ters.

WX Skip w characters of an ipnput record
or space w characters in an cutput
record.

| Tw A position designator of tab for
buffer at character positicn w.

1{/2 End of record, or number of records
to be skipped. N+1 slashes cn ingut
causes n records to be skipped.

N+1 slashes bn cutput causes n blank
records to be produced.
{n<DESCRIPTOR> '
Semantics:

The format declaration specifies to the ccmpiler the

desired ccaoversion of data elements between internal and

external forms. A format identifier is referenced by INEUT,

OUTEUT,

ENCODE and L[ECOLE statements tc descrike data ccn-
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versicn requirements. in the forhat descriptor, % is an
unsigned integer representing thc maximum number of characters
of a fieid in the external medium. Integer w includes

the space for sigmns, radix points and exponent descriptioans,
but is limited in size to the width of the output medium line.
The unsigned integer 4 répresents the number of characters
that appear to the right of the radix pciat in the cutput
medium, hence d must be less than w. The unsigned integer

n specifies the number of repetiticns cf a descriptcr to be
applied to consecutive output fields on a line. The unsigned
integer m specifes the number of repetitions of a group

of descriptors to be applied to consecutive outpui fields on
a line. A space nust follow a format data type symbol such
as I, E, and H.

Exaamples:

FORMAT ¥100(" ",3E 10,F 14.7,4(I 6,F 6.2))%

FCRMAT F200(“1","STATUS:",A u,//,"ACTioN:",A 9) $

e. Table Declaration

Syntax:
<TAELE LECLARATION>::=<TABLE HEAD){(TAELE ELEMENT%}ENDﬁTAELE b
<TABLE EEAD>::=TABLE {(IDENT IFIER> C(DIMENSION)}) 3$
‘ |INDIRECT TABLESYKIDENTIFIERZ($KDIFENSION>3) S
<DIMENSICN>:;=<CONSTANT> N
<TABLE ELEMENT>::=FIELD <DATA TYPE)g(FIElD ITEE2$

"JITEM_AREA <IDENTIFIER>$
. |SUB_TAELE <IDENTIFIER> ({XDINENSIONDY)S$
(FIEﬂD ITEM>: :=<ITEM>
| <IDENTIFIER>= ({<PRESET>Z)
| <IDENTIFIER>=n ({<PRESET>3)
<PRESET}::=<CONSIANT>

Semantics:

The Table declaration creates a multi-word data struc-
ture whose basic element is the Item. All Items in a Table
contain the same number c¢f words and Fields. An Item-area
is a working area with a dimension of one, and the same Field
characteristics of the parent Table. A Sub-table is a subset

of contiguous Items in a Table, and thus is not a separate
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data structure. The unsigned integer m indicates that m
consecutive Fields are to be preset tc the same value.

- There is no inmposed limit of the number of Table
declaration blocks. The maximum number of Tables allowed in
a Table declaration block is twenty (20). The raximum numnber
of dimensions-allowed in a Table is 128. The greatest value
a single dimension can have is 65,536. The maxikum number
of Fields allowed in a Table Item is fcrty (40). There is
no imposed limit on the number of Item-areas and Sub~-tables
that can be declared within a Table block.

-To reference an Item within a Table, the Takle name
followed by the subscript list must be specified. 1Tc¢ ref-
erence a Field within a Table Item, the Field name follow-
ed by the Tanle name and subscript list must be specified.
To reference a Field or Item in a Sub-tabkle is the same as
for Tables. 7The dimensicns must be within the defined
subtakble boundaries or an error will cccur. Tc reference an
Iter-area, the Item—area name in parentheses must be
specified. To reference a Field within an Item-azea the
Field name followed by the Item-area name in parentheses
must be specified.

Example:

TABLE 11,T2,73(10,20,5) %

FIELD INTEGER (16)TF1=1000(-1) $

FIELD BOOLEAN TEF2$

FIELD STATUS (*DOWN', 'READY','AIRBORNE ') AIRCRAFTS
SUBTABLE ST1(500,1,1,1)$

ITEM~-AREA ITM1$

END_TABLES$

4. Control Structures
a. VARY Statement
A Syntax:
<VARY STATEMENT>::=VARY <KEAL VARIABLE> FROM <REAL ERIMARY>
THRU <REAL PRIMARY> DO <STATEMENT>S$
|VARY <REAL VARIABLE> FROM <REAL PRIMARY>
STEP <REAL PRIMARY> THRU <FEAL PRIMARY>
DO <STATEMENT>S$
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Semantics:

The VARY statement allows multifple loofp irndicies on
the same level and multiple nesting of loops, wWith the upper
limit on the number of indicies a function of target
machine characteristics. Indicies must be declared in data
declaraticns and retain their last value when a VARY loop
is exited. The initial, step and test values are evaluated
cnly once when the loop is entered but the loop index variable
may ke changed during execution.

The statement or statement block within a VARY loop
must be executed once and the index may either ke imncremented
cr decremented until it reaches the test value. &hen all
indicies Qn the same level have reached their test values
the loop will be exited. A partial pass may be made through
a locp ty a RESUME statement. This is acconplished by a
transfer of control to the increment and test step at the
€nd cf the loop. .

The initial, step, and test value data €lements must
appear in the oxder listed, but the step value may ke omitted
in which case an implied increment of cone is assured. The
Real data type for index variables and locop contral values
is always integer, therefore, fixed-point or flcating-pcint
values are not allowed.

Example:

VARY A FROM B STEP -1 THRU C DC

BEGIN '
SET:D TO E+1 $
VARY D FROM F THRU H,E FROM L THRU 2C DO
BEGIN
SET:G TO [L-10 $
SET:M TO E+9 §$
END$
ENDS$
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b. CASE Statement

Syntax:

<CASE STATEMENT>::=CASE:<REAL DATA UNITI> OF <STATEMENT>$
. ELSE <STATEHENT>$
|CASE:<REAL DATA UNIT> OF{?{<REAL CONSTANT):}
<STATEMENT>$; ELSE <STATEMENTI>S$
|CASE:<STATUS DATA UNIT> OFiSZSTATUS
CONSTANT> JKSTATEMENT>$¢ ELSE
 <STATEMENT>$

Semantics:

The CASE statement allows selection of a statement
within a list of statements for processing depending upon
the value of a data urit. This can be accomplishked in twc
ways. 1The index case allows declaration of a list of n
statements with an implied numbering c¢f 0 to n-1. If the
value of the data unit is from O to n-1 then the approrpriate
statement is executed, or the ELSE sase statement is executed.
The label case methcd requires that each label te checked for
a match with the cdata unit. If a match is found then the
apprepriate statement is executed, or the ELSE case statement

is executed.

Example:
(1) . Index Case )
CASE:D OF

CALL PROC1$
CALL PROC2$
~ ELSE CALL PROC3%
{2). Lakel Case
CASE:A OF
2:3: SET: E TO C$
5:7:1IF A=F TEEN GOTO D$
ELSE SET CASE1 TO FALSES
c. HRhile Statement
Syntax:
<WHILE STATEMENI>::=WdIL1lE <EGCLEAN EXFEESSION> L[C <STATEMENT>S$
Semantics:

The WHILE statement allows a statement cr statement
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tlock tc be executed in a loop until the value of the Boolean
expression is FALSE. The Boolean expression is evaluated
each time the loop is executed and if it is initially FALSE
the locp will not be executed. The Bcclean expression must
be made FALSE during loofp execution or the loop will execute
infinitely.

Example:

WHILE A<S5 DO

BEGIN
SET:B TO C+1$%
SET:A TO A+1%
END$
d. IF Statement
Syntax:
<IF STATEMENT>::=IF <BOCLEAN EXPRESSICN> THEN <STATEMENT>$
|IF <BEGCLEAN EXPRESSION>X THEN <SIMPLE
STATEMENT>$ ELSE <STATENENT>S
§IF <BOCLEFAN EXPRESSION> THEN! <STATEMENT>S
HIF <BOCLEAN EXPRESSICN> THENZ <SIMELE
STATEMENT>$ § ELSE <SIMPLE STATEMENT> 2
ELSE <STATEMENT>$

Semantics:

The IF statement allows nesting of IF THEN ELSE
statements with no imposed limit. Only simple (not CASE,
VARY, KHILE, RESEEVE, or IF) statements are allowed within
the nesting structure; Basic and simgle statements, however,
may te used for the last statement after the last ELSE.

The EILSE statement is always matched with the nearest IF
THEN phrase, thus eliminating the dangling ELSE fproblem.

Examples:

IF A=E THEN GCTO LABEL1$ .

IF A=B THEN IF C=D THEN SET:A TIC D$

IF A=B THEN IF C=D THEN SET:A TC D ELSE SET:B TO C$

€. FESERVE and WAIT Statements

Syntax:
<RESERVE STATEMENT>::=RESERVE({<RESOUBCE>}]<SHHE

STATEMENT>$
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<RESOURCE>:: =<PROCEDUREZ STIATEMENT>
:<LDATA UNIT>
|<DaTA STRUCTURE> .
<DAIA STFUCTURED>::=<IABLE IDENTIFIER)({SSEAL PEIMARY};)
IKFILE NAME> (KREAL ERIVKARY>)

'XTAE1E IDENTIFIER>::=<TARBLE NAME>

| <SUE-TABLL NAME>

|<ITEM-AREA NAHNE>
<HAIT STATEMENT>::=WAIT({<PROCEDURE NAME>})$

Semantics:

The RESERVE statement may be used to infcrm the
monitor system of an impending entry into a critical section.
The procedure statements, data units cr data structures
thus identified will not then be change-accessatle by any
cther fprccesses running in the same multi-progranmming or
multi-processing environment. Upon leaving the RESERVE
block, the resources will be freed for change-access by
cther processes. The WAIT statement has been added to allow
synchronization of processes, that is, to specify that the
ccntrclling grocedure is to suspend execution until one or

more procedures have completed their execution.
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Example:
COBEGIN

s1

— BEGIN

RESERVE (R1)
BEGIN

END$

—{ END$

—| BEGIN

Sz

S3

| |

RESERVE (R1)
BEGIN

ENDS$

END$
BEGIN

~— END$

COBEGIN

BEGIN

<y WAIT (S2,53,56) %
—| END$
—!| BEGIN

WAIT(S1)9$

515_ ( )
- END$
—i BEGIN

WAIT (S1) $
S6

—! END$
CCENDS

COEND &

%6

S

S5

S2

Se \|

S4
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f. SET Statement
Syntax: , )
<SET STATEMENT>::=SET: <LATA UNIT> TO <EXPRESSIONX>}
<DATA UNIT>::=<REAL DATA UNIT>
| I<BITS DATA ONIT>
|<ECOLEAN DATA UNIT>
IKCHARACTER DATA UNIT>
|<STATUS DATA UNIT>
|<TABLE IDENTIFIER>
1R}2LLLL ILLNLLIYILR> ( <REAL FEINAKY2 )
<RE21 I'?2T2 UNIT.:2:=«REMI VAFPILBLE>
}<REAL FIELD NAME> <TIAELE IDENTIFIER>
( <REAL PRIMARY> )
<REAL VARIABLE>::=<INTEGER VARIABLE>
| <FIXED-POINT VARIABLED
{<FLOATING-POINT VARIABLE>
<BIIS DATA UNIT>::=<BITS VARIABLE>
{<BITS FIELD NAME> <TAELE IDENTIFIER>
( <REAL PRIMARY> )
<EOOLEAN DATA UNIT>::=<BCOLEAN VARIABLE>
{<ECOLEFAN FIELD NAFME> <TAELE ILENTIFIER>
( <REAL PRINMARY> )
<STATUS DATA UNIT>::=<STATUS VARIABLE>
|<STATUS FIELD NAME> <TABLE ILENTIFIER>
( <REAL PRIMAFRY> )
<CHARAC1ER DATA UNIT>::=<CHARACTER VARIABLE>
' |<CHARACTER FIELD NAME> <TABLE
IDENTIFIERD> ( <REAL ERIMARY> )
<EXEBESSICN>: :=<BEAL EXPRESSION>
| <BITS EXPRESSION>
|<CHARACTER EXPRESSICN>
I<STATUS EXPRESSION)
{<BOOLEAN EXPRESSION>
{<TABLE IDENTIFIER>
Semanticgs:
The SET statement allows the assignment cf evaluated

€Xfressions to a compatible data unit cr Table structure.

97



All assignments must be type compatible and receptacle data
unit lengths will deterwmine whether the results are truncated
at»the least significant digits or right justified and
filled in with zerces. For Character.assignments, the
character symbkols on the right of an exfression will be trun-
cated if the receptacle is smaller than the expression,
otherwise, the result will be left justified and the remain-
ing fositions unchanged.

The Status assignment will transfer to the Status
varialbtle the integer value cf the Status constant on the
right.

Bits expression assignments fcllow these rules:

(1). If the length of the exrressicm is greater
than the data unit, then the result is right-justified in the
data unit and truncated at the excess bits on the left.

(2). If the length of the exfpressicn is less
than the data unit, then the result is right justified in
the data unit and the unused bits are set to zero.

A multi-word Table-to-Table, Item—-to—-Item or
single Item-to-Table assignment results in the traas-
fer of all values from one element tc ancther. Table-to-
Table assignment implies that every word of one Table will
be transferred to every corresponding wcrd of ancther Table.
Dimernsicn compatibility is the responsibility of tke pro-
grammer. The total number of words in each, hosever, must
be the same. Item-to-Item assignments will alsc result in
the ftansfer of all words in one Item tc another Itenm.
Assignaent Iength compatibility is the responsikility of
the frogrammer and excess words will be truncated. 1tem-to-
Table assignment implies that every Talkle Item is replaced
ky the Item value.

Exarples:

SET:A TO E$

SET:A,B,C TO D$

SET:WEATHER TO 'HOT'$

SET HEATHER,TE:‘IPEEATUfiE TO 'HOT'$

SET:A TO (B+4C) *D$
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SET: (2)..5 TO C$
SET:A 70 (C)..2%
SET=A TO C REM D$
SET:A TO E ANDL C$
SET:A TO FALSES$
SET:C TO "CHARACTER STRING 11%$
SET:A (1,1) to B(1,2) %
SET: TABLE1 TO TABLE2$
SET:TABLE2 TO ITEM1S$
g. SHAP Statement
Syntax:
<SWAP STATEMENT>::=SWAP:<DATA UNIT> FCE:<DATA UKIT>$
Semantics:
The SWAP statement exchanges the values cf two data
units. Replacement rules are the same as those for the
SET =tatement.
Example:
SWAP:C(1,2) FOR:D(2,1)$
h. SEARCH Statement
Syntax:
<SEARCH STATEMENTI>: :=SEARCH:<DATIA STRUCTIURE> FCEK:<LATA UNIT>3
' Semantics:
The SEARCH statement provides the capakility to search
a Table c¢r File far an entry with same value as a data unit.
If fouad, the index variables in the data structure's dimen-
sion list will ke set at rur-time to pecint to the value's
lbcation, otherwise they will be set tc pinus one. Both
structures will be searched sequentially starting with the
first dimension and varying it and adjacent dimensicns ug-
ward frcm right to left to their maximum limit unti] the
value is found c¢r nct found.
Example:
SEARCH: TABLE1(D1,D2) FOR:B(1,1,1) $
i. INPUT Statement
Syntax:
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<INEU1 STATEMENT>::=INPUT <FILE NAME> INTO;<DATA UNIT>$
[INPUT kFILE NAME> <FORMAT NAMED>
INTO:<DATA UNIT>$
<FILE NZME>::=READ '
B |OCHM
J<USER FILE NAME>

‘Semantics:

The INFUT statement causes a mcnitcr rcytine to infput
data €lements frcr a specified device or user declared file
into a data unit or units. When the data unit is a whole
Tabkle the inrput fills the Table sequentially, word by word.
If a format name is not referenced, the input character
string is converted to the type and length of the receptacle.
The user file name feature was not imrlemented in this
versior of CMS-2kKS, but will] allow data to be mcved to and
from internal and external devices.

Examples:

INPUT READ INTO:A,B,CH

INPUT USEK1 FOEM1 INTO:TABLE1S$

j. CUTPUT Statement '

Syntax:

<CUTPUT STATEMENT>: :=OUTIPUT <FILE NAME> <FORMAT NAMEDS
4 | OUTFUT <FILE NAME> CUTOF:<DATA UNIT>$
JOUTPUT <FILE NAMED> <FORMAT NAME> QUTOFg
‘ <DATA UNIT>$ -

<FIL1E NAME>::=PRINT
‘ | PNCH

|OCH

|USER FILE NAMED>

Semantics:

The OUTPUT statement causes a mcnitor rcutine to cut-
pPut data cr a character string to a specified device or user
declared file from a data unit or units. When the data unit
is a whole Taktle the OUTPUT statement empties the Table Iteas
sequentially,word by wcrd. If a fcrmat name is not refer-
enced, the output character string is truncated at 22 fpositions
per data unit.
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Examples: '

CUTFEUT PRINT “THIS IS AN OUTPUT SIRING"$

OUTPUT OCHM OUIOF:A,B,C$- i

CUTPUTI USER2 FORM2 CUTOF:TABLE4S

k. ENCODE and DECODE Statements

Syntax:

<ENCCDE STATEMENT>: :=ENCCDE:<CHARACTER LATA UNIT> <FORMAT_
NAME> OUTOF:<LATA UNIT>$

<CECODE STATEMENT>: :=DECCDE:<CHARACTER LATA UNIT> <FORMAT
NAME> INTO:<LATA UNIT>$

Semantics: '

The ENCOLDE statement specifies that the scurce data
unit(s) are to be ccnverted to character strings and packed
sequentially into the receptacle accordimg to a specified
- format. The DECOLDE statement is the reverse of the ENCODE
statement.

Examples:

ENCODE:;CHARACT CUTOF:A,B,CS$

DECODE:CHARAC1 INTIO:A,B,CS$

1. PEACK and UNPCK Statenments

Syntax:
<PACK STATEMENT>::=PACK:<LATA UNIT> OUTCF:<DATA UNIT>$
<UNPCK STATEMENT>::=UNPCK:<DATA UNIT> INTO:<DAiA UNIT>$

Semantics:

The PACK Statement transfers a kit string from a
source list of data uhits into a recertacle data unit. The}y
are stored consecutively from left-to-right and without
spacing. The receptacle and source data units may ke var-
iable to fField, Fieid to variable, variektle to variable,
Field tc Field, Table tc Table, Table tc variable,
‘variable to Table, Field to Table, Table to Field,

Item to Item, Table to Item, Item to Takle, Item to Field
‘and Field to Item. Assignment length ccmpatibility is the
respcnsibility of the programmer and excess words will

be truncated.
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Examples:

PACK:TAELE1 OUTOf:TABLE2$

PACK:A OUTOF:B,C,D3

m. Procedure Statement

Syntax: _

<PRCCELUEKE STATEMENT>::=CALL <PROCEDURE NAME>
<INPUT PARAKETERS>
<CUTPUT PALKAMETERS>
<LABEL PARAMETERS>) $
|CALL <PROCEDURE NAME> |
<INEUT EFALRAMETEERS>::=({ ,
| <EXPRESSIOND> )
<OUTEUT PARAMNETERS>::=|}| .
_ li <DATA UNIT>
<LABEL FARANEIERS>::<||<1lABEL NAME>

Semantics:

The procedure CALIL statement transfers control tc
a ‘paned rrocedure and maps any actual parameters toc the
corresponding formal parameters.

All procedure input and output parameters must have
been previously declared. Parameters are normally mapped by
passing'values, thus resulting in a call by value. If the
same data element is used for output in both actual and
formal farameters, then the effect is call by result. If
an actual parametef is omitted, or if the same data element
is specified as both the actual and fermal parareter then
a cell ty address occurs. If call by ﬁddress is desired
and the data elements are not the same, then the CCKAD
cperator must be used to pass the address of variables or
subscripted variables. For Tables, the indirect declaration
allows the Takle address to Le passed tc the called procedure.
By mixing any of the above conventions, calls by value-
result cr address-result may occur.

Examples:

(1) . Value

TABLE T1,T2%
CALL A (T2} )$
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FROCELURE A(T1} )$
(2) - RESULT

TAELE T1,T2%.

CALL A ( [T2)%

EROCEDURE A ( [TI1)$
(3). Value-result

VRBL &,B,C$

CALL L(Aa1a)$

PROCEDURE D(B|B) $
(4) . Address (Tables)

TRELE TZ2,T3%

INDIRECT TABLE 11%

CALL 2 (T2|TI3)$

PROCEDURE A(T2}13)$

CALL A(T2t )3
CALL E(T3f )3
PROCEDURE A(T1} )$
(5) . Address-result
TABLE T1,T2%
CALL A{(T11TI2)$
FROCEDURE A(T1|T1H) $
(6) . Address (variables)
VREL &,B,C$
CALL D(CORAL(A)} }$
CALL D(CORAD(E)| )$
. PROCEDURE D(C| )%
n. GOTO Statement
Syntax: 4
<GCTC STATEMENTI>::=GOTO <LABEL NAME>$
Semantics:
The GOTO statement transfers ccntroi tc a labeled
statement or statement blcck.
Examples:
GOTO LABEL1$
IF A=B THEN GOTO LABEILZS$
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0. EETURNIC Statement

Syntax:
<RETURNTO STATEMENT>::=RETURNTO <IABEI NAME>$

Semantics: '

The RETUERNTC statement transiers contrcl kack to
one c¢f the abnormal exit label parameters in a grocedure
call.

Example:

RETURNTO EXITLBL1%

o. RESUME Statement

Syntax:
<RESUME STATEMENT>::=RESUME <LABEL NAME>$

Semantics:

The RESUME statement specifies a transfer to the
increment and test step within a VARY Lklock.

Example:

IF A=EF THEN RESUME VARY13

o ETURN Statement

Syntax:

<RETURN STATEMENT>: :=RETURN
| RETURN : <DATA UNIT>

Semantics:

The RETURN statement transfers control from within
a sub-routine to the point of call. The RETURN statement
may be cmitted if'it is the last statement in a frocedure.
To return from a Funétion, the RETURN data unit statement
must be used.

Example:

KETURN3

IF A=EF THEN RETUENS$

IF A<B THEN RETURN:A$

r. STOP Statement

Syntax:
<STOP STATEMENT>::=STOP

Semantics:

The SIOP statement temporarily suspends program exe-
cuticn until an operator manually restarts the comfputer.
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Example: .
IF INTERRUPT (1) THEN STOP$

S. EXxpressions

a. Real Expressions

Syntax:

<REAL EXERESSION>::=<REAL PRIMARY> ,

|<REAL EXPRESSICN> <REAL OPEFATICE>
<REAL PRIMARYD>
. Symbol: Definition: Priority:
<REAL CEERATOR>::=+ addition 4

i- subtraction 4
| * | multiplicaticn 3
(V4 division 3
JREM remainder 3
[ %% exponentiatiocn 2
| ABS absolute value 1
I- unary mhinus 1

<REAL EFIMARY>::;=<REAL DATA UNIT>

|<REAL CONSTANT>

| (CREAL EXPRESSION>)

|<REAL FUNCTION NAME> <INPUT PARAMEIERS>)
| (SREAL EXPRESSION>) . .<EEAL CONSTANT>

| NUMBER (KEITS PRIMARYD>)

| CHARCODE (KCHARACTER EEKIMARY>)

| COUNT (KLCATA UNIT>)

| CORAD (KCATA UNIT>)

Semantics:

The ﬁeal expression allows mixed mode arithmetic
with integer, fixed-point and floating-point operands.
Evalyation is frcm left-tc-right in the order of the
pricrities listed above. The REM operatcr provides the
recainder after integer, fixed-point or floatinc¢-jpcint di-
visicn cf two ofperands.

Examples:

SET:A TO B KEM NUMBER(C) $

SET:D TO —B**C*%E*CORAD (F)$
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b. PRits Expressions
Syntax:
<BITS EXFRESSION>::=<BITS PERIMARY>
{<BITS EXPRESSION> <ICGICAL CEEKATOR>
<EITS PRINARY>
|<BITS EXPRESSION> <SHIFT OEFEERATCR>
<REAL PRIMARY>

Symbcl: Definition: | Priority:
<LOGICAL CPEKATOE>::=NOIL logical not . T
|ANLL logical and 3
{ORL logical or 3
<SHIFT CEERATCR>::=SHLL 'shift left logical 2
| SHRL shift right logical 2
|CIRSHLL circular SHLL 2
|CIRSHRL circular SHRL 2

<BITS PPRINMARY>: :=<BITS CONSTANT>
I<BITS LATA UNIT>
| (<BITS EXPRESSIOND>)
|<BITS FUNCTION NAME> <INEUT FPAGKRNKETERS>)
| BITSTRINGKINPUT PARAMETERS>)

Semantics:

The Bits expressions allow logical operations on
binary crerands cf equal cr unequal length. The shift
operators aliow shiiting of a Bits operand an integral
amount either end-off or within the operand. 2All end-off
shifts result in vacated bit positions teing assigned the
value cf zero (0). The BITSTRING funéfion has rarameters:
(real primary, real primary,data unit). The first param-
eter is the starting bit fposition in the third rarameter.
The seccnd parameter is the number of bits to Le extracted
from the third parameter. The result is a substring of
bits frcr the data unit.

Examples:

SET:A TO B ANDL C SHIL 3%

SET:D TO BITSTRING(4,10,E)$
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C. Character Expressions
Syntax:
<CHAEACTER EXPRESSIOND>::=<CHARACTER PRIMAERY>
i<CHARACTER EXPEESSION) CAT
<CHARACTEE PRIMARY>

- <CHARACTER PRIMARY>::=<CHARACTER CONSTANT>

| KCHARACTER DATA UNIT>

| (KCHARACTER EXPRESSION>)

|<CHARACTER FUNCTION NAME><INPUT
FARAMETEES>) '

JCOCECHAR (KREAL PRIMARY>)

| SUBCHAR<KINPUT FARAMETERS?)

Semantics:

‘The Character expression allows concatenation of
successive character strings. The SUBCHAR functicn has
paramters: (real primary, real primary, character primary).
The first parameter is the starting character pcsition in
the third parameter. The seccnd parameter is the number of
characters to be extracted frcm the third patameter. The
result is a substring of character symbols from the character
primary.

€. FEoolean Expression

Syntax:

<EOCLEAN EXPRESSIQN)::=<ECOLEAN PRIMARY>
[ <EQCLEAN EXPRESSION> <ECOLEAN
CFERATOR> <ECOLEAN EFFIMARYD>

Symbol: Definiticn: Eriority:
<BOCIEAN CPERATOR>::=NOT comnplementation 2

|AND conjunction 3

|OR disjunpction 3

<BOOLEAN PRIMARY>::=<BOOLEAN CONSTANT>
|<BOOLEAN DATA UNIT>
| (C<EOOLEAN EXPRESSIOND)
|<BOOLEAN FUNCTION NAME><INEUT
EARAMETERS>)
I<RELATICNAL EXPRESSIOND>
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KREIATICNAL EXPRESSION>::=<REAL PRIMARY> <RELATICNAL OPERATOL>

<REAL PRIMARY>

|<BITS PRIMARY> <RELATICHKAL
OPERATOR> <BITS PRIMARY>

I<CHARACTER ERIMARY> <FEIATIONAL
OPERATOR> <CHARACTER PRIAMRY>

|<STATUS EXPRESSION> <REIATIONAL
OPERATOR> <STATUS EXPRESSION>

Symbol: Defirnition: Priority:
<REIATICNAL OFERATOR>::=< less than . 1

> greater than 1

| = equal 1

jo= not equal 1

| <= less than or equal 1

|>= greater than cr egqual 1

Semantics:

The Boolean expressions allow logical ccmparison cf
two Ccr mcre operéndS'for TRUE of FALSE conditions using
Boolean operators. The relational exfpressions allow
compariscn of Real, Bits, Character or Status exfpressions.

Example:

IF A=B AND C=D THEN SET:A TO D$%

d. Status Expressions

Syntax:

<STATUS EXPRESSIOND>::=<STATUS CONSTANT>
|<STATUS DATA UNIT>
| <STATUS FUNCTION NAME><INEUT EARAMETEKS>)

Semantics: .

The Status expression allows the use of Status con-
stants, data units and functions in dynamic statements.

Example:

SETsWEATHER TO 'HOT'S$
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END $ % END OF BISEARCH %

END $ % END CF SYS



APPENDIX D
DESCRIPTOKS' PROTOCOL

~ Due tc the variety of conditions that need be described,
it beccres necessary to recognize several descriptor
formats. These formats are detailed here to facilitate
future work in completing this compiler. Unless ctherwise
specified, the header byte in every descriptor gives the
nunber ct bytes that follow. Fields are described

sequentially as they appear in the descriptor.

1. Parareterless Procedure
- -1

A descriptor for a parameterless procedure consist of
the bheacder ¢Lyte followed by a four-byte field to store the
entry pcint address of the procedure.

2. Procedure kith_ Parameters

AA descriptor for a procedure with rparameters consist of
the header byte, a four-byte field to store the entry point
address cf the procedure, one byte to indicate the type and
number c¢f farameters, and a numker of two-kLyte fields, one
for each rarameter, to store f[fointers to the parameters?
entries in the identifier directory.

The twc high 5rder bits of the type-number byte indicate
the . type of paraméters that follpw according tc the
fbllowing ccde: 00 fer input parameters, 01 for output
parameters, and 10 for label parameters. 1The six lcw order
bits remaining indicate number of parameters (64 maximum).

The type-numker byte together with the pointer fields
fcrom a grcug. Up to three such groups can appear in the
descriptcr, one for each of the three types of parameters,
INPUI, CUIPUTI, and IABEL.
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3. gunction Name

A functicn name descripiot consist of the header cLyte
and a fcour~kyte field to stcre the entry pcint address of
the procedure. The remainder of the descriptor varies in
format among the five possible types of functions as
fcllcws:

a. Numeri¢ Function

The entry point field is followed by a twc-Ltyte
field for data type description. The twc high order bits of
the first byte indicate the type as follows:

0C for integer
01 for fixed
10 for float.

The next 14 bits of the field are uysed tc store
value of the data size parameter in data tyre declaraticns.
In the case cf type FIXED where two such parameters are
used, the =seven high order tits are used for the first
parameter and the seven low crder bits for the second.

The data type field is followed by a one-byte field
to indicate the nunber of forrmal parameters, and a numnker of
two-byte fields, one per formal parameter, to store gcinters
to the parameters! entries in the identifier directory,

b. Bits Function

' Bits function descriptors are the same as numeric
functicn descriptcrs except that all 16 bits of the data
type field are used to store the value of the data size
parameter.

C. Character Fuaction

Character function descriptors are the same as bits
functior descriptors. ‘

d. Status Functijon

The entry point field is followed Ly a <c¢ne-Lyte
field tc indicate the present value of the status function,

i.e., the number of the status constant assigned. This
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field is followed by a number of two-byte fields, CLE fper
status ccnstant, to store pojinters tp status constants in
the identifier directory. A one-byte field to indicate the
numker of formal parameters and a number of two-byte fields
for fpcinters +to such parameters follow. At declaration
time, the ccufpiler associates an integer with each status
constant in ascerding order beginaning with 1. This number
is stored in the descriptor pcinter field o¢f the status
ccnstantts entry in the identifier directory. When a status
variakle is set to a status constant, the number assigned to
that constant by the compiler is entered in the rpresent
value byte of the descriptor.
€. Bcolean Function

Ecolean function name descriptors need no data type

field. Cther tham that, the descriptors are the same as

those descriked abcve.

4. ITags

Tags do nct need descriptors. Instead, the descriptor
pointer field in the identifier directory has the pointer to
the numeric value of the tag in the constant table.

- 5. Jaziableg

g —

Numeric, tkits, and character variables have the same
~descrirtcr format. It consists of the header byte, two
bytes fcr the data type field as described before, and a
twoc-byte field for 'a pointer to the value in the constant
~table. This last field will have an unpredictable value
unless the yariable has been initiallized.

Status variables have thevfollowing descriptor format:
header byte, one byte to indicate present value cf the
status variakle, i.e., the number of the status constant
assigned, and a number of two-byte fields, one fer each
status constant, to store pointers to status constants 1in

the identifier directory (see status function abpove).
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Bcolean variables, like boolean functions, do not need
descriptors. The descriptor pointer field is used to store
the value of the variable; 1 for TRUE and 0 for FALSE.

6. Format Dec}aration Descriptor

Format declaration descriptors consist of the header
byte, c¢ne byte for the carriage control field, amnd a
sequence oi format descriptor fields. There are five
different types of format descriptor fields. The high crder
three bits of each field are used as a key to .indicate the
type of field as foldows:

001 for numeric conversion format field
010 for character constant field
011 £cr slash list field
100 for repetition grcup head field
101 for repetition group taii field.
a. Numeric Conversion Format rField
This fieid is four bytes long. The first Lkyte has
the fielé key and the type ccnversion letter. This letter
is rerresented by the 1low order five bits in the byte
according to the following code:
| 01001 for I .
0€110 for
00101 .for
10110 for
01000 for
06001 for
10011 for
0C111 for
00011 for T
The second tyte has the value cf the repetition

< oM O om0 = N

factcr "p" in the numeric conversion group (nIw.d). It can
have any value Letween 1 and 255. The third byte has the
value of the "w" parameter, and the fourth byte that cf the

"d" parameter. Tae "d" parameter can ke zero.
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b. Character Constant Field
The character constant field has three bytes, The
first byte has the key field. The second and third bytes
have a fointer to the character constant in the constant
table.
c. Slash List Field
The =lash list field has one byte. The three high
order kits have the field key. The five 1lcw order bkits give
.the number of slashes in the list.
d. Repetition Group Head Field
The repetition group head field has two bytes. The
three high' crder bits have the field key. The remainder
thirteen tkits have the value of the group repetition factor
n. .
e. FRepetition Group Tail Field
The repetiticn group tail field has one byte with
the field key. All the descriptor fields bracketed <ty the
" repetition group nead and tail fields will be repeated 'm¥

times when implementing the format.

- ——— e —

A takle descriptor consist cf the header byte, one byte
fcr the number of dimensions field, a number of twc-byte
fields, opne for edch dimensicn, tc store the value of the
dimensiocns, and a two-byte field to store the pointer to the
field'pointer list in the constant table. The high order
first +bit 6f the number of dimensions field is used to
indicate if the table is INDIRECT or not. This bit is set
tc "1 for INDIRECT TAELE declarations; it is reset to "“0"
Qtherwise. 1The remaining seven bits are used to store the
number of dimensions (128 maximum). The field pointer list
is a pseudo-descriptar consisting of a header byte and a
numker cf two-byte fields, cne fper each field declared in
the table declaration block, with pointers to the fi€ld name
entries in the identifier directory.
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8. Eields

Numeric, bits, and character field names have the sanme
forrat. It consists of the header byte, twc bytes for the
data type field, and a two-byte field for the pointer to the
value in the constant table. If the field 4is initiallized
at declaration time to a 1list of values, the follcwing
additional fields are part of the descriptor: a two-byte
field to store the number of values in the initiallization
list, and a two—-byte field to stcre the 1list repetition
factor m. The last two bytes of every field descrifptcr have
a pcinter tc the parent table descriptor in the constant
table.

Status field names have the same descriptor format as
that descrivped above except for the data type field. This
field was previously described (see status function).

Boolean field names have the same descriptor fcrmat as
: those already described except for the absence of a data

type field.

9. Itenm:areas

Item-areas do not need descriptors. The descrigtor
pointer field in the identifier directory has a pointer to
- the rarent table descriptor which, in turn, has a pointer to
the field pcinter list.

A sultalkle descriptor ccnsists of the header Lkyte, a
nunber cf two-byte fields, one per dimension, to stcre their
values, and a two-byte field for a pointer to the Ffarent
takle descrigtor. ‘
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Operaticn_Code

ADL
ADBC
SUE
SEC
MUL.
M1C
DIV
bvcC
REN
IST

APPENDIX E
OPERATION CODES FOR IL

Heaning
add operand
add constant in operand field
subtract operand
subtract constant in operand field
multiply times operand
multiply times constant in operand field
divide by operand
divide by constant in operand field
remainder
compare
expcnentiation
absolute value
scale
count omnes
unary minus
modulo
comgare
branch on <
kranch on <=
branch on =
tranch on -=
brach on >=
branch on >
branch on false
branch on true ‘
unconditional kranch
no operation
stop
load value of operand
load address of operand
store value of operand

store address of operand
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ANL logical and

ICR inclusive logical or
XOR exclusive logical or
NC1T lagical complement
INX subscript computation
XcH exchange operands
CAT string concatenation
INE input from reader into operand
IRF input from reader into operand with format
OTE output to printer operand
OPF output to printer operand with format
DEF define label location
LNE source line number
ESE enter sysproc
'LSP leave sysfproc
ESE enter sysprocreen
LSR leave sysprocreen
EER enter procedure
LPR leave procedure
"EFN enter function
- LFN leave function
PEC procedure call
FNC function call
INC increment
EVL enter vary loop
“LVL leave vary loop
EﬁL : enter while locp
LWL leave while loop
ECe enter case groug
2CG leave case group
DCL define case label
EEKB enter reserved block
LRE leave reserved block
EBB enter begin block
LEE leave tegin block
ECB enter cobegin block
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ICE
RVL
RTL
PCK
UNE
ENC
DEC
SRC
.SHI
SHR
CSL
CSR
INC
ICF
"OIN
ONF
07 C
OCF
INU
OTU
BTI
ITE
II1C
CTI
ITX
~ XTI
ITL
LTI
XT1
LTX
GID
DTO
XTB
BTX
LTE
ETL

leave cobegin block
resume vary loor
retyrn to label

pack into data umnit
unpack into data unit
enccde into data unit

decode into data aunit

.search for data unit

shift left amount specified in operand
shift right amcunt specified in operand
circular shift laft

circular shift right

input from operator controlled medium
input from OCM with format

outpgut to punch

output to punch with format

output to OCH

output to OCM with format

input from user file

output to user file

convert binary to integer

convert integer to binary

convert integer to character

convert character to integer

convert integer to fixed

convert fixed tc integer

convert integer to float

convert float tc integer

convert fixed to float

convert float to fixed

convert octal to decimal

convert decimal to octal

convert fixed to binary

convert binary to fixed

convert float to binary

convert binary tc float
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LEL length in binary digits
LBY length in bytes
LWL length in words

122



APPENDIX F

CMS-2RS CCMPILER LISTINGC

BECGIN

ERE FUNCHED BY TFE SLR(1) SYNTAX

CCMNMENT

.
’

OLLGOWS

AIN GRAMMAR |

FCR M
o108

i oo

——4Q0

ADxxun
Z U o >~
—t—2ZV)
nzaa
x2DDD
LQZZL
Q.

[s 244
(g VYTV V]
LI
QLW
b ol nd and
Z L
L) = bt ey

GLCBAL DATA SEGTABLE BASE R123

ARRAY 19

L]
bl R I R R R R R R R R
Q03X 5 X 5 XX XK KD X3 5 3K XX K X X > X >
WINMSION T O QMMM CIN WO == (O 0 QU YO 1 (3 (5
FWAQWOWTOWUIOWNOQLUOUOLTOOUWOOUITA
R RR IR IR
-
b R R TN I B S IR T N
OO XK KO XKD AKX XK XK K XK > XK X >
WDOMDNN DN~ N OO DMNQ WM O O M LI
FFWOLIOWNLOUWOLWOOLOVOVOAOAWTLWOW

-
P N N T TR T N ST NS N T R T NS N
XXX XK XX I XXX XXX XX
NN W WF T OO NNM O O N =N G LN~ BN
FWOWOVVOLITOLWOLUOOWOQOWVWOAOW

IR R R RIS HIE R H IR

BB nneeTR R eTRR S ™o ™
P2 TP R P D P P D P P P PP P PP P B P TP TP P4
QIFQUUONT QUUIT OM O UVRLIMINAND I T Uy =t
TUT TOOITOVOTOOTQLWOOOOQWLOLW
R RERARTRRERERRERERERERERIEREERE

#LO6Xy

#D9X 4

- "
X
[ Je)
O
=W

#oEX [

~ -
> <
waoy
oy
e gk

#(9X1

L S N S R
SR XXX X XK
ANMDWINoOM
2O F DO O
JE I ISR I
-
P 4 B N I I T N S R R T I N
(D)0 @ P B PP @ P P P P P PP S PP P P B S P P PP P 4
QUNT FT~ONUCIMTONMMONVOMOONMMLVMO
FHTWOOOTLWOOLOTOLUWLOLULDFTVOLOQQNT
IIEHIE R R R R TE
-
b B I R RO Y S I L IS S I R S N
L D 2K 2 XX XK XK XXMM XK XXX XXX XK X X
QOO NPT FNNNO~MANNNONNQ~NF MW

FOWOLAODUVLOOVLWOUWTOWITOOLCWOO
e LRI TR IR TR IR IR IR R

H & @ o &6 v oo & & 00 = o 8 0 0o & & & & oo 6 = & &>

23K XKD XKD DK X XK S XXX XK KX X > X
QUANNMON~OT PNV OTONNMMITOOTNT
ZoWOoQOLOUTOOLOWLLVITOLLAWWTITWOO
NIRRT R R TR TR AT RIERR

o

e & & 0o & 0 & B St EER KSR e S a™n ™

V) 5€ 23 XX XKD D 3K DK KK XXX D XK > XK XX XX X

>OQOUNMONW OO NOWNMWO QNG ~ M
TTOOQWOUOVTQLAWTVLUHOVLWOOLOW

WA NI IIE I R TR R

00 3¢ 2K 5€ 2K DK 32K 3 3 X < 2K DK DK 3K DE K D¢ X XK 2K XK X
FLWOOQN DM ~NOM QN W=D M T ONMULUON
DOV FFWOOUWNTOATOVAWALVOT OIS FW
A e e T E EE T TR eSS

123



L S SR I BT TS B I B I BT R T O T T I I N I T R N T ST Y I N S N Y
X XXX XX XX I SO XD X XXX D X XXX X S XX XK XK
NN OQOWINT NO MU QLU VU OO DT N DS MO e~ O =i~ O O O M MO
WOLOOTVWOTOQOIErVWIEIrIITOouaAWwroOQWOOOUOUOOOUOUWOLLOLVULUTLATLWY
R RS R R R R LR R AR R TR AR BRI RRER

L R I I S BT I R T T T T T I T I I R I T T TR Y S T N N SN N
R XK XK XX X XXX 3K D2 2O XX XXX D 2K XXX XX K XX XK XX > X XX X ¢
O~~~ O O N A N MO~ MIINW MO~ Q=S ONOMONNTONG OO MO DO NO
LONVVOOVFTOLOVOLOWOOVTOVLOOVOYTLOTOLOIWTOOOWOITVOOWWUO 0L WY
I S Y R I R R I R S R R R BRI

LB R N TR L B B S I TR I T T I O T S I I I I S R R TR I T S
XXX AKX IR D C 20 3K XX XX XK X XK XX X XXX XXX X XXX XX XXX XK
NOFHONNMNNONNM O M OWNONNOWMEA WM QW ITN=T 00— OWOoOQ N QWO NnW
LITOWOLOWOQOLWOLWOLLWWVUWITOLQOLOLVOQVQODVWOOWAOVITVOTLLWOVIOO

L I LI S W T I N B I RIS I S B S T Y I B Y SO R BN NI I S N )
XK XX XK XTI KK XKD K XK XK K DK 2O XX XXX XXM X XXX XK XK
QLI UM O O NT M OO N O NT o) I O L OSSO QMO = L OO LD ) (T = 0O SO T 00 O LNV QT T et LLE LN (VLU0
VOO WWOWQWILNILOQOUWOWOHmOoWoowoLLououQQUINTUOOVOUOWMO

L I NI O W S B B I TR T T TS N T ST S N WY I N U S S S S N U N A R I N
23 XK DK 3K DD DD KKK 3 DK DK XX 33K ¢ 3K 2K XK 5K DK 0K S XD X X > XK XK 3¢
WPNWE~O =N OF~ONONON~MOT NNO QO NDINNM~NULINOD NN OO INON—ON
VOWRQUOTOOIFILOTOTOTLOOT LGOI OULOOVDOIFODODDITLOTLIQEW
FE IR I I I R I IETER I IR IS I I IEITE B IR I I T IR IR I I R I IE TR

L A L T R R O I S I R T R T N T R S S N S PR
PR AKX XK 2K XK 2K 2 XX XA XK XK KX XXX XK XXX XX X X X XK
VOO T~ O OO W= MO N LW M YW = P TN ST ST M PO OIS -F O M DO N D F O LUT
OWErOVOLOT VOOV VWVLOQVUOWIIWIIIIOOWOOWOOOWOLLOEF WWIWOOW

L I U T S B I B T Y O B I T S B I I S B B T S B N S N I SN )
222D DO XK DK D DE 2 DK IO KK 2K 3K DK KK 2K DK K DK XK K 3K 2K XXX X XK >
VAL AN OWNO AN OT T OO~ M N~ TO ~F O~ ONNQTONTONDF DY~
QUOWQQOWFr0ODLVOTOULOLLLLVALOOWFOLVTOTOAWOATWWLOWINLIOOIIOV
AR R R R R R R R R LR LR RIS

,’,,”’"",",,”"”,,”',”"',’,"',',,,"',
T et et e B A T e R D D D D T e 20 2 e B T D 20 s P e e B e P R S B P P B R P e P B R D D S P P
OO0 VONN~O UMMM~ O AN ONMMNMN MO NN @O O—INNLY O = NW N NN MUNG 0
QLOTTOQLOWOTOLWOLOAWLOQWWNOOOWOOLLOLOTOVQWAOLLVVLLOWOQWY
I I I R R R R R R R R R R R R R

S ™ B e e ™™ ™ B TR ™™g

XXXXXXXXXXXXXXXXXVAXXXXXXXXXXXXXVAXXXXXXXXXXXJAXXXX
QUANNWVTONPTMUNIPONOMNOVO~MNOOTNONNO~UMOUAPWMOITNNONOP~O
FOOLOWOFLWLVOLLOTWOOLOOVTAOTOLOWOTWLINSOWTOVOTTO0WOQWWOOTOOT
B e R R e I e e e e e N e R Y T I T AT IR IR A I T

124



Lol L T BB IR AR B B T T T B T T I T N I L B I el T S T S N B S
XXX ICIX XX X XK I X220 XXM D XX DX O XX X O I XK XXX X XXX XXX
VPN TV O MWD TN QUL IO I M OW R I N P O Q =l = N NN = N OO O O
LOLWOWOUOITVYOQUUOUWWOOLOOLLWWOAOTOVAOWLLLLAOATOLITLOLTLQWLOIT O
R R R R R R R TR IR I LRI TR

BN g B g PN Bt gy B R BT g AT R R R o o R
KA XK AKX XXX AKX XA XA XX XK XK XK R XXX X X X »¢ >X X
N~ MONANMOOIMOOTOMONCOQOUWN>OMNMUOMGFOQOUWNSOWT QGO E N WNON
WoOOUOOOOOWUWFOOLLWLAOAAQWOLLOE VOO TOOWWT OO VOITWOOWLOWO
R A R R R R R R BRI SRR TR R RIS

o e ® TN ™R TR R R " e ® RN E RN RN g™ ™ o
PP PP P PP B @ D B PP P PP PP P PP PP P PP P P P O Py P P PP P P P P P P P S P D B D P4
NGO RPNONNNILIN~A~O ~NNT QNONS NMINUWD NN ONNVONOINVOUONOWOQO~=OO NSO
WLWOTOOTOQWWOWOTOLOLOWTOWOVAQWWOOTWOOONOIT OOTOITLUOY
R R R R R R R R N R IR I RN R R R R

L SR B N T I T I S I TR T SO T I NI N B Y S T S S Y N Y NI Y S N
XXX 2 2K D DX 2 XK X I X 2K XK 2 2 XK XX XXX XX KK XXX KK XX X X
=~ ONMMOUNITNVNO N~ MU OQW M OTUIN W UIN AU Y MW M QST OO OO UML) PO L
OITWOWTOVWOTOLOOOWOTYWITLLOOWOLLWOWOOOOTUTWOQWTVOVQAOWO
R R R R R R TR R R REERRRRAERRRFTERET LR RERRRRRTRRE R

,,,,’,’,,”,,"’,,,"”,',,”.’,””’,,,',',’,,’,
25 3K 3K 5 DK K DK > 2K 3K 5 XK 2K K3 23K 5 3K DK D XK DD > DX 5 DK 3K DK 3 XK 32K DD D> XX XK ¢
MO 0N MM AN O~ NN O W MNP O NN OO N = F LI NN N~ VOO ad TN = TV
OO0OFOOVWLOVWOFTOWWOOFOUWOOTWLIOTWILWOOYLWLUOVVOVLVWALLOW
B AR R R R R R R R R TR R R R ER AR R RN LR RE R R

O g R Rt g R ER e RS . RRR "R RR RN R R TR e
02020202 2o P Ta PP P P S PP P PP PP PR B D P P P P P P B PP P D D P D B P P P P D P PP
Mt TNV ~MNO RN FTONNONTINNM AL P T NO VO WNIN~ PN O Oy OO~ T~ inm o
LVOOLOLOLATVWTOLLTOQOAQWWOVLWOLOTDVTOLVAWLOFTLVOLADLVLAOYW

S g e g B e o g e o R R o™
233K XKD XKL DX XK XX XKD K5 2K XX 5K 3K KD KD DE MHE XK X DK KX DK K D XX DK DX XX >
NV MNMUNNY~MNOTI OIS ONNM=~ON~MWNIONIOT = YN TN =0 DN F
N OQQWOOTLOWOOWAOANAOWOOFTOLUWOTWOWOLUOTOTO 00O WOOTOQTWW
R R R R R R R R R e Y R T R e R R R R R TR RS

LI I I I B I I T I T R N Y I N B AR T I T N T T T TR U R S TR S N I N )
XXX XX XK > K XK XK > XK K 3K XK K XK 3¢ DK XKD DK DK XKD 30K 3 I DK 2K XK I I XK XK 3 XX XK XK
CORPONNOUWN~AMN~OWMNOND—=HNNN~NMOMMODONDFQUNMOO~OQO0OVNNMNOTOTN —~
QOQUWOT OO
IR R

L I T B SR TR I R T S Y I S T T T I B L I T O T I SR O T S S I
23X X XK DI K XK XK DK > XK K > K 52X DK > XX DK XK DK DK > 3¢ 3K K DK XK XK ¢ XX K ¢ X XX >
MOOVT WA M—~NMAMWANOQVOMOM;OT OFM—~CMONOUWN O~ WNN~OOFTOW MM
OJOOVLWWOLOLOVIVWE LT WOOWAQLOLLVLOYTOLVVOQUWOOWOTFTWTOOWA
R RN R R RS A R RN LR AR R IRIE R

22 XA I 2D K XK 2 3 XD D 2K D KK KKK K XKD 2K 3K D DK KD 2K XK X XX K X XK X X X
WO MNNMO O ~OMNNNI MO DN~ ONNOQ WSOV UV O NN MA@ MM WA NONM
QOVVLLOLLVWOTTOTOOAWLOUVITOLLUITITLLUOT OWTOOFTLOOAVLWTUVDDVOWUL
e e e R I R R N I R e P e e R R R R W T I T T I TR TR IR,

125



’7,,,,.,I.,”"’71’""””l””"'l’,,’1”7"7”,
DI DK KD XK K 2K DK 2 2 DK 2K DK K K K XK 3 2K 3 3K XK 2 B 3K DK 2K X DK 2K 2K 3K 3K XX XK K O X K X XK
WO PO 0O ION OO ~= NN =15 ) O U (Nt med et (Y OO O UMD UV DY N O P10 D LU et
VOLOLLLOWOWWOQWOOUOLOTVOVUOLWUOEFODLWVOUOWUIIWQOUWIOWOAQWOO

e Pe O B e PO g D e B P RS a0t e o
POVNONMPAON~NNNIOQONOC O ONTIEIN VU F N O WS MINM OGD NT = NN LN O DN ININN O
OTOUOTWOLHALOOETOFTOLOQVLUOWOT OUYTVLOVONLVVRWEF LAV U
BRI R AR R R B ER LR TN TR R IRE R E R AR

L S I L T T Y O T O T U I T TR I T O T O B B R B RS B S T R
XK KK 2K 2K D DX 2K 5K 2K K DK DK 2K K DK DK DK DE K 3 5K 3K K 0K K K 30 DK K KK K 3K KK 3 KK > XK KX X
OEONANMOMANIOVOTOONNIO R~ MOOMINNINNNTO QO OTOOOMMIEIN~QOT
OQOQUWOOWVOOLITITWWOODLQWQONTWOWOUWAOALAOTOQOUSIITITOO000OTTO

BT B R R N R I N S I S O L T TN N N S S A R N )
X ICHC X XXX D XX 2K K 2 D KD XK X XX DK XX DK DD > XX X € 2K 2P XX K 2K X XX XX XXX XK
M= F OV NWOOUYMOUNTIMN N =S~ = UV QO QT T T T O~ NOQOUWW MO WM O W et T M LU YN
WOOUITOQLITOLIVOLWULOLOLOLOVUETLOLOWWATWOWT OVOT VDL LLUOWOOUW
R RREE R R R CRER R R R AR R RRRE VR AR RREREERARECRERERREE R

LI W TR T Y e g g TR RR RN -
3¢ K XK XK X <5< XK >¢ X XXXXXXXXXXXXXXXXKXXXXXXXXXXX&XXXX
N N DML OANMN AP0 D T O M AOM =N O MO OO N N0 YN JOWB ™M m
CCDECCED64EEDCCDCCCE4660E4ECEED4DDC4DEDCDDDD4CDE
B I R R R e Y R A I R B e R e R I I N R R M I P FE I IS FE T I

RNt NONDPPPNO O F NNOFIMNMOQO PG NN~ VW md OOV T DN DNT VNN QLN N Oy
QLOLWLLODVOWULQWOUTOLOITITOVOLVWLLLOWOTOOVLOOOVWOVLLVFT OOV
IR S e R R R R Ve I R I R IR IR TR R

P RS R B P S S S S O R I T T N R U S R N RS U PN
XKD 2K DK XK K 3K 5K 2K 5E > 3K I D XKD 3K XX 2 S XK 2K DC K 3K K XK 2K XX XXX ¢
O=WONWLOOONIMN LOOOFTVOL U~ AF~NOMOTODIMMTOVN OO NVOVOFTMNOU~N~O
LOVOWYOLOLAWOOOLITTOTITVLOUOVVTWWILUIWOONQQQORDUFEIITOATOOLYE
R IR R Y R R R R R RN B IR TR LR AR TR e R AR R

F* BRI R R AR ER R R R H*
”1,,,"',1”,1,",1,,'1””,",',”,’,",,’,'?'.
2 DL DX XX 52K D XK DK 2K XKD KK 5 XK 2K XK D XK X O 5K 2 2K 2C 2K XM XX X X
NONOWINMPOONQOQONK PN~ N—MNOONGF OV MONANIQWMNOQOMINVOGOWLOOWN
WoOOTVOLOOOYTOITITLOOQLOLAQLLAOTTOLVUTAWTOUT VAQUVTITOVOQLVONT VLV
I RN R AR R R AR IR TR R I IEI R IE R R R
o h o »n - o LT S R PO IS S B S B I T R T SR I N T S S Y
XXXXXXXXXXXXXXXX/AVIX P XX 2K X KOO X XX XK XX o X
MO MMNNOCNQUW~MIT =P PVITOO O TOWTNWOOWROQUW A O Med DO UWINNT
WErao0OoaQWEFro0UA0LLAQLEITONOTVWULIVOSTVOOATOVLODLUINOLVLOD
R R R L R R R R RIS R LRI R IR

126



LI S R S S I S T B T B R B R B o L B R
223K 3K DK 2K XK 2 DX XX B2 XX XXX >
NI QD OT OO =~ OU TN D WD et (N NN ()
WINF QO T WO O T WOOOQWOLOW O

L T S S S R R W I T N S I S I U I R Y
DD DL IEICIEDC LK IR D XK I D XK I 2K 3¢ I XKL XK
W F I MO O MUY G ONTOINE TN ANNMN 0
VOWO DL WO OOT LUOWWLOWOLOOWOAQ

LI SN S A I R I I SS9
2K KR DI I XTI 2 3K DK X I DK XK XK X
NOPP DM TW~NLL NSO OV DTN
LOOUOOVLOIVLLITLOLLONLULOOW
PR IR TR I I AT TP I YR S TR I R T

[ K ST T I R SR B L o T T RN B B T ]
XX AKX AR AKX AKX XXX XK IO XXX X
L O T o s RAERN L B AR T JaN IS SRS Yo o IVAR, RO RRNENS R N0 N0 L)
QOWOLLYWOWUWYWOWOQUARLOLAV
BB RERERRREREFE R TR

,',,’k",,,,",,,’,,,,,
A IR X ¢ K X XK XK KM > XK X XK > X
= OO L ) VN Qe NN O Q) D O LY M (= D
QOUWT QUIQWITCLIDITWOOLLAODV
BRI IS IE IR T TR I WA BT TR

G gy B G o v O o e T B
2K K 53K DK DK 22K X DK K XK 3 3 XX K KX X K
IO LWINND LW U O T =DV WO TNV N0 O
OUFVOOVLWODOLVLOTOOVVLA
B Lt T R T S T Evaerievy

L P I NG Y R R Y
22K XXM XXX I XX XX XX XXX X
ON~N FONNDN-TFT O~ F 0NN ~—NI 00
FWOOBOLVAOWTOWAWOWOOLOOOV
NIRRT LR R IR RIERER

LT U R U I T N T I U I T B U I )
AP =0 FOQOMNWRNMNG NTNMONMM
LOLOWOLQOTTOVOWWIOOLWOWLOAWO
BRI FE IR R TRRRRR

S g e e g
2 XX DK S K XK K XK XX XK XK XK
WDt ~F NP~ YO N N~NNND DO TN PN 1N
QLUWOQOLVOOUULOLOIRVROTWOLOWWAO
RTINS ILFEIE IR

oo
O g R R e R g ey
2C3C < ¢ 3K > XX 3 > 3K ¢ 22K > 3 X XN XK XK
POTN O I=ONFNMPSNNO N
QWOWFAQ0OUJUAOOAWWIQWOUOOQO
BRI IR

L
Q
(O 0™ a® et a s n®™ e
OVO Ot F NNt NF P r k(N =t QM OO NG O
QONOLFOLODVUOUNINDV=-OT TWOVO
QU ONM~M=EO LT VL O<ANOVTIM NI
QNMOAUWUL—~~NTFO0RICIoLVDOWO
OOOQOD OOttt red d rd o] b i =t 4 O
QOQVWLAOWVWOQOLOWOOULOOOOWOLOOVW
FOQOLOOOQULODUODVLVIDOVOOVOTCODV
([elelelnlélelele ol ielelolblelelels (ele 16
SRR IR R RFEIRIE TR
m
[= o I N TN R S T Y Y T NS I N
VUL NN 3 T L e b P T <T () L et 0 OO T T
LCUATOTOOTINT OLLRUOLWVOVDOLT
QM T U NOUN LGV SO = 0O TN D~ O
I NN <L WL =, T VD 0N LW QIO
(IO QUL IO et vt e = el =t road o e ol o 7k r=$ =t
WOQOULUOWLWWOLULOOLULOLLVOLLVOLOWOWOL
FOQOOLLOOVLOTOUOOOODODOVOVQ
QOO OOOOOOO0TOOOMOO
NIRRT I IR IR I IR I F TR R T I
M”””,’,,',,’,,’,,"’
OQNF T OQFT N OOMO AT DLW
QOO TVUOTCNONT ~ DN @OFO OV
OO <{QUNWOU. P Q=D T Dedr=i  J O~ Q O T
O~NOVLOQOUWO~NTNO™~OCLODOWD
OOV OU rdrdrd el el e o e b e e —d =4 O
eoleolololelolelolvlelels]olelnlololololololols]
t Jelolololololeolololoivlolblolelinlololo ol (o]
bdelelelhlslalelblolololololololelnlolelole o)
IR IR IR LR RER

1}

P N RSP O Y S L T S S R S N
TP T == OO DO ODNO =P 0NN
= FOOOQVOOVUORVFT FOOIO=OFTOTI
OOQAMNIIOWMNTUIOOVONUINIC~NDDDODUM
ZedNTCOQUWQ NI TN OILIOOO000
WOOOODOD O O™ rd rdrd el ek red = o b ek ey =+
lel®lelelélelololololelollelelélelelélolele]
[Glelololeolvlolololaloléjolelviolvolelslols o]

0 & & & & 0 B ® 6 & 6o & ™ & 6 h ™ n
W OMNIONNMMOMFMAM~QOT0mM
OFOFTORFODO~OFTOmVO~~FOFO
WU OWLIFOOMMNUL ONOIFORONIONLIM
—_ONMAOOWUL ~—~MTNMNOIInOOoOW
aislélelsléaleleleiv]eolalelelalelnlelbloleldis]

QOO0 QOO0QOVOHVLOVOOVOOVO
OOV DOO0ODDDDDIDOODIOD
OV I TR I I LI I I e
-

ARRAY O

127



LS S S S Y I S S N Y S
QOUWOMODOUWONTDODRN<{D <
FTOVOPFFONOITFOIFT®O
QOLLONQ =i~ =O L OWVYO LT
MFTONOMNMOOIOOWULONTODOO
OOV OODO Qe v md =t 4
QUOQOOVOQOOOWWOUOWVO
[eleloleolelelelbleloleleltlelelele )
[eolelslolelalélelelololelelelol&]e]
P R R T P R A B

L L I N S O S
~NODLWU MO~ DNQUWIOON<TU.
IO OVOQONRV—==T VNV DTUVNOOV
NYON-PM O UUMQAT DDA U O
ANT VOOV DU QNI VO
[elolalelSlelSIBlels e BT L P PV]
QUOOLWOVLLOUOOOWOOVO
QUUOOQULUVOUAQDDOOOAOOCOLO
[elololololeleololololololololole]
IR IR IV TR IEI R

LB T SR W I T T I T Y
VNVOULULOQ-0DNOODNOON
QIDOT VU~V UVD Qi
LI TaNnNLoUOO<ILOO@
TNV QUL O~ 0ad
QQOUOOWVWTOUD et et refmd rerd e
[olelelelololelelvlolololelv]elola]
elolslololololololalololslolololo)
QOO0 QOOVOOVOTCOO
PRI IR I IR IR I IERE IR

L P S P N N WY PSR N S I NP Y
WOQHOVOW WL Q~NONNIW<T<TD
IITOOITOT IT~ONNOFDOD
Q= ~4O0OUL N IT~DOFTTINDONM
S FNVOOPLOOU O~MNNOD
OODO0ODDIDOQ O red el 4 —ed et
elelolololblolololololololololols)
leoleolelelsleleolple/olelololelolele]
olelelelalo]olololelolololelélo]e]
HFIEHEI BT R

L L S S R I I I N R Y Y
MINODOQLULOOVMOOOVDNOL
COO0OO0OFTV~TLOOOO~OPTO
MOWWOWOOINO~NNOMW. W
~NEFINO~NPLILNOWOAMTOICQ
0000000V HOVTOTCODOD
QOLQUOOOVLOVOOOOQULWOLOO
o lelelelelols ol is folole jolelolo in)
I I I IR

THE DPDA HAS 0197 READ STATES;S

COMMENT
ARRAY O

NN NN NN NN NN NN NNV NN NVITNWY)
CD FTUDONUTF<TOMNUL POQOOWL ND L DO —~F N
N POV NWL>MITODALMSUITTSINDTQULOIA™M
N OOrdrd e (NONMINNNNIOD O OO OGP NI
elolelslolelololololololsiololsleleloloislolelolelolo]
POvﬂu#un#######################
T oo 0 e RS R e
V) NN N NN NN NN DN N NN NI NVIN WY
«ONOOITCONDO ONDM~NLOQ~E=IOQI=MWNO
N PO L~OTODQUONNRINOQUO QO
NOQO =i ~ANANMNNANO OV IV DOPOCO P CILT
vlelsluvlsléloleolo/alélelolalolslolelolélolblololele]®]
O R ETER R RERREREHRETRERTIE
w,,,,,”,,’,,’,",,,,,,,,’,
V) NN N NN NN VIN U)W NN VI NN NN NV
O O TN~ N OO WT DU OLW LU0 M
NetN OOV OUL. WUNTOOLIQUWONDOICNITOWHOMW
QOO rdmd =N NNV 0OV OO DV NDTIT L
[elel®oleloleis]ololololoinlololololololslolaislolelel
ORI HER R AR R R IR TR R BI =R
Q
- L S T I N Y I I N I S Y SO N
~=( /) NN NN NN NS ND) NI NN NN NNV
OSSN ODMNMQONWOMMNO WDV OM=~NOONT
e NOROOUWOUITOINTQUWOUQOINT LMWL DO
QOrird =~ NNMFUINOV WD OOV VTN I
e l®lelololalelolololalelololols/slolololvlalololole]
AR RERR IR IR R I I
M"”””'17”19171,1’,1!'?
VIV NN N NN NN NN NNV NNNNNNNNWD
DO—ICOWUPO~DNDOOVL WNDOMN=Trd 0O N~
L N0 0 QW OD TN QUL W00 CNMI WL O
WHOO~—~NNMOFNNNDOONMDDVOPPNPP T <
hdslelelojolololalelelslolelololololalololelalbielole]
T T b B e e e e eV T Y T R T R S TS
m",,’,’,,,"””,',”,,,”
LW VI VI NN NN NN NN NNNTNNNNNINNWY
WWLOQUOUOOLWWWOORU. I UL ~LULOnOr~<TN
O~V OWLFMFQOUOL WLONTI~~NOAQUWLNSD
ZO0O0=—~NNNFNNNOV OISOV T
e le/olalelelolelalo/olelololololelolololelolelolelo]
R RIS R R R RHR
-
Y, & & & & oo & 0o & " 6 0 & 0 & h P RE et e >
QU VTN NN VIN NV NN N YN N NN NN NNNY)
ZOOVOCMOPQ~OUICIT VDO OVA<IL OQU T ~ O
ND~ON— D OUILIUMFEQOOAUL WD MD ~ D Dl P <
QUO=—NNAMUNNQOO™TV OOV I I
NODODOO0VDOTODOODODO0ODIDIDDIDDOCO
ORIV TR R R R R
-

128



#0B59S, #0B5DS,

#0BE32S,

on
R a e ey
#3¢ C 3K 3K XK 3 XK I DK DK XD XK KK
5K, et O\ 4 mad b e et £6) (1) d LY LD Ot (NJCD LN
MOOOO0VOO0COOLVLOVOLOODOVW
OIH IR FRILER BRI RI T HR
e
L RS N B T T I N I I
SO AKX XA XK XK X AX
X et () e oed et (LY =t 0O) O el T ed OO (NICD b
el lelolelololololslololbloloTolbTole)
M###################

= % oo T Rn Ea e N
O AKX XX AKX XK XK
XAQAr=d A O MO = O = N =N NI (Y
~0OO0VOOOVOOOO0V0OOOOWO
m###################

L RS N T T R N S Y N
a2 XK XA K KK XX XXX XX XX
P, el et e () e () et () el NI 7 1V )l 0N (NI et
EYOOOVOLOWVOLOOCLVOQOWOVO
/®

RN T T T S A
35K IO X X XXX KX
K et b e el e e O] e Gt NN N0 N
~OQC0OoATOCCTIT2CTCI0
ORI TR AR RERTER
F*

w3< < >E < 3K 0K 3K XK XK DK 3K KKK 3K K6 XK
< et O\ e et A £ 7 ot 4~ LI N NITY N SO )
e lolololoNlololeYo Note fotolafo N ate!
ORBHRAFRRBY R AT
*

LI N S I T T I T ST N
L e e PP B P P DD P PP F Lo P P DS 3
HK=AQ =N Q=N P =t N~ () F —~ 0N
miehtielslolelolelololelolole lololele]
QI LIS TEIL I BT T IR
I

P N O I I S Sy S
02X 5 22X KX XK XK XXX XX XX XXX
Lt~ QG et~ NI Q= Q=D NNV D
[oleleNileleleleloleNiSlelellelelele]
w###################
De et Re®n o

BXXXXXYXXXXXXXXXXXXX
N~ = O~ O T NN OO~ Ot
~OOOODUVDVDOQUDODOOICO
OV IRIE I IR IR I R IR

ARRAY 0l

L ]
b AL B N R B N BN
XXX XXX KX XK XXX KX X
OO~ WMINUL O M OMN ~—aIn
FOOUO =N MMJT NN O
SEFEFEFETRNEIEIE R FETE
-
XKoot oo e s
QOXXIKARXRK XXX XX XXX
OOMOLFLLIONOVOIAY
FODOQO—~~ANMMFNND
FEREILIE A IR R IR TR
- on
DX 8 %oy ™Rt R e
ORI XK XK XK XXX X
COQOOCMAM~DWNIWLOMO
HOOOO=~—NMMF FNOO
FEREIR PR R IRERTE
-
VA”’,’,’,"’,”
QXXX XD XK X XX XX
LOUOMOOVNOYVOLIWLUNQ
FOODI—A—~NNMMNMI TNOW
RIS TR

-~

VA””"”””"
AKX XXX
OMNOD~DNU. TN QM=
FOOQO =t—NNM I -TNO 0
FEIR I IEFE I W e IR

OXXK AKX XXX XK
QOUT 00T WONLVOA
FOOQQO~~NNMNFT TN VO
YRR IR RIS
L J

VA”””””””

ISR XK XK

OO
NOLOOO~N
—IEIR IR IR R

-~

b N I R S R N N
2 5 XXX DK XX XXX XX XX
NNNOOMAN~ONW N AM
QOODO~NANMMTNINY
LI IE I R IR I

De T o et hen ™
> IE XXX XXX XXX XXX
VOMNOOUILFUWLWONOY
NOOODO~ NNMM TN O
4##############

ol

ARRAY

129

o _)
o=
x>~

9]

W=
wnZz
<
no

oW
[ ad
D=
W
(V2]

@
(LA
W=
"IN
<0

D=

28]
<
wac
[4]s]a4
Lug
-~
(& 10

-~ ™ ™o
KRXKXRXX
TNOWVO<
QOO~NN
FEFRIRIEER

™ ™ e ™
MKIXXKX XK XX
O~anu. o
QOO md— N
TEHFRIEI TR

.~ s e,
XXX
OIFW®
QO mimi
R

L



[ R RS S B R O B N O R I S T I T I I T I T I T S I T T Y - N S T N Y
2 KO DR XK XX IR K XK XK XXX XK XA D XK IR XXX XXX XXX XK XXX X
FLLOMNQOQWOTWONOWO AT WLWINRD OIT LIONOQOII OV LINWLOMOM—~DRUINQOOD <
MEOITOIN O~ OO ~ANNMTFEVNWN QOO ~—=NMMFTININQ OO~~~ ONM M NNVOO~NN
RN R R R R R R R R R R R R TEEFRER R IER RIRIEIR

OB B B g BN gy T e R BB s nTEBRgRCehehR ReTRNRg h w
2K R XK I 2 P K XXX X XX XKL XX KKK KL XX XXX KX XX XXX XXX R
MM~ NNO MM~ ONL O MON~COOOMMODMN~ILINUL. MO <LT W ON OV O <T T — @M U O
MOFTNN OO DI ~NANNMNMOTNIN QOO = NMMFETNQ~OQ D= = (NN T NN OOt et O

[ N S N L T T S I T S TSI N ST SR T S I N S B B R B TS Y
2 2K X XK XK X X 2K XKL X 22X XX XK 20O XX K X X X XXX XXX XXX XX XX
NOYWOII—~NOVOITWLWONOOMNMODONQOUOATWONQOITMAN~DNL OO T ITW @
M OGN ON QO ~NANMAOTNNUNO O =~ TINO VO O== NN MNT TN QOO i 0N

LI S I T N T ST NI S B I B N N G T T R B I TR I T S I I T I I N Y N
XXX XK 5K 25K 3 2 XX XX 3K XX XD 2K I XKD XK DL X XK XXX XX XX X
~ONW OV~ UL OIS~ QO UM~ ONUL OV QM WO WNO WO LT W NO UMM
MOTTOO~ OO 4t NN TNV OO OO ~—NINMT TN W Qe Ord = (NN I TN OOl (N
R R R R R R AR AR R R RN R R RTERREERERERRCTERTRLR

L T T T T T T R B B R T T T T B o T T Y R R B TR S I
22D DK 5K 2K XK XK XK 3K D3¢ 3K DK DK ¢ 2K K2 2K 3K DX XD XKD 3 XK X XX > KX
QI FWONQOIITWONOLULOIIT OOULWOOIFWONOOVOCOMN—~ONUL VO AN~DONO D
OMFEITNOV0OI =N M ITNIND~4 00O ~~-NNMIT TNV VOO—=~NNMT FN 0 OO~~~
IR I R N R N Y R W LR R B R R R TR R R T IR

gy R RS R R R R &R R T R R e " ™
PR AKX AKX XK XK KK X 2K KX K2R XX 20O 20 0 XXX XX XX XX X XX
WOMNOMN~ODOOMUMNM UL MU OONIL OOMNMON~ O DN OVO<TIITWONOOVOUAN~D N
NMOITITNOQOO~~NMNNOITIFTNVOOOQOQmdNNNT T NN O rd Ored =t N NI TN OO0 O = (N
I R I R R N R R R R W R TR AR R IR R

L O I L T T S O S N I I I O I R T R SO S RN N RS
2 KD 2D DK D DE 2K 2K 5 2K 3K 5 2K D¢ > 3K 2K DX XK D XK XK KK 23K > XX 2 X XX X XK
UWIRNQOQOICMONOVOIITWONOOVOIFULONDOICIFWOIONU PNAMN~ONL 0O
NOF T N0 ONO~N~NNOOTFND 00 0500122544556000122 ,314.4556011.2

[ I S N SR S T I T Y R I T O R I T I T T N T N T Y U Y N I R R S T R B )
2D DK DE I 2NN 3¢ XK 2R 2O K O K MK D 2K 5 2K XK 0 K XXX K XXX XK XK
OM~ONULOON~NDONL MO ~0OOMAM~OANUWL OO OTWONOVOITWDONIL™M
NI TNNNOWOO~—~ANNMNMIT TN O0O0OD0O~NAIMOIFUNINO~OO~NANNMF TN O0OQO—Y
YRR R LR R R R R RIS ETE R TR AR T

XXXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXX
DL OO ONL O MOM~ONILPOO ~ONUL MO M ~OINONOVO I FTWDNOO NN —~
NEONOTNNOV OO O~NNNMNITITNN VOO0~~~ TN 0O DO~ YN IO TNINO0 OO ~N
A R Y N Y Y R R N R R R e R R TR R I A R R BRI

130



L I N I T Y NI T R N Y U T N T Y I B R T T U Y N N RS Y R TN I NS U T N U RN S
D e e e R e Ta T T e Ta Tt Rat B P P P 2P DD B PP B P D TaTa T Do P P P D P B P PP P P B P O 5 P4
TWWNOWODOMOMNS ~DNL OMQANNOQGO<TIT ULDNCOQOMOQMNS~WU YU DM QAN WD WNO N
OO TNNYOVOOO~NNMMITNINOOO~NNMEIFNN OO ~~NNM MFEIN QO O~

i O g S e T B e R TR RS RS R ™R e R oo
MR AKX KKK XK KK XXX IR XXX XK A XK KO XK XK XK K XK AKX K XK XXX XX
MAMN—ONOCTONUQ QA FLIDNOO ~DALL S MNO M~ DN NG OO LT LWON WD M LR~ =D
MOOIFNNO~NO0~O0~NNMNMFNNVOD~—NMMFNINQOOQ~NNMOFTNIN OO O~ NCYM
R I T RS R T R AR R R R R SR TR R IR IEH I I e F TR B

,,”’,,”',’,’,,”,,,71’,"’,',,”,”,,”1’,"’,
KX 2K XXX XXX DK 2K 2K 2 O DX X XX 3 2 K XK 2% XK 2K XK K 2K XK K XXX XX XX XX X
NOVWOICIT DT O~DNNLOMOAMN~ONO<UTWNDNQOOIT~ONNL OO OAN~ONNQYOAT
MOTIONYOVOAC~~NMINTININYOO~—NMNMMFTNNODOC—~~NMMOFTDIN VO O~NNM
R R R R S R R N R IR R R T I I e R IR IE IE IR I R

Lo I Y I I T T S O B B B Y R Y N T Y B Y T S T SR Y A L N
DI DK K3 K DK DK DK DK DK DK K DK 0K DK DK DK D K K D XK K DK K DK 3K 3K 2K DK K DK D XK DK 5K K K DK K DK XK
O UL UV QO QAN 00N I W U OO M = MO L UV <N LI TN O NI QLN 4 WIS LWV O}
YT T UV Qo QD 4 AT NF UV O et O\ ) ST LD (D00 ==t (V) (F1T UV W €0 Ot N V)
R R R R R EF R R R R R R LR AR R R RE TR RER TR R RERRE RREEE

L B N R N N R T I N R RS S U I R I S I R T Lo T T TS N S N U N .
23X XX XKD 5K XX > KK 5K DX DK 35K 3K 3K 3 K 3K DK XD > XK DK > XK ¢ > XK
O HUONQOODOAM—DNL OMILONOYOIIWLONODIMNON~ONL MO IIFWON
MOFTTNO O VOO0 ~~NMNMNFTINY~I=~NNOVF T N0 OO~ NONFTNQOQ~~NM
R R R R R R Y RN R R R R R IR R AW I A IR
L I Y S IR S I A R T I N T TS Y N S R I T T U ISR N S R N N

P2 T Ta 2 P Ta P P P P P B S B B P P P PP S P P P P P PP B P D P PP T B P P 0 P D .5 P54
LPOOMS~DOONONOLQOATWONON~LINW OMOAON~IQNO YO AT WONODMLIN~
NOFINO IO+~ ~~NMOMNFTITNLOVO~~ANNNGTTINO0 0O~ NN FFTINO OO~ N
Y R R e R e R e e R e R R I R R IR IR I I T

[ S I IS I S S S S N R L TR B I Y S U N U Y A
2K XX XK DK > K > 2K XKD D D DK X DK > XK KK D¢ 2K 5K 3K KK XK K> 5 X 5K XX > X K
WONOQVIOILIICOOMN~DNULIMOM~DOVOILIFWONQOUOLIN—~DNUL OMAN~OONOWVWO
NOIFTITNOIVOOO =~ NINNITTNO VO ~~NNAOTFTNO 0O~=~NNMIFFINDVYO~—~NM

L I R B B T T SR T I N S T Y T S I S K Y R Y S NN R Y N L S N
22K 2K 3¢ XK K DE N DK 33 2K X3¢ 2K K 2D 3¢ 2K DK 3K 2K XX XKD XD XK 5L 28 DK D 2R 28 XXX DK KD AR K DK R X
O ONL N AQUWOQO<IILONQOOINUL.OMAN ~ DL (N VOTIITWONOQOIP—~nuiy,
NOFITNNOO~NO—~~ANNMTTNOVOVOO~NNMOT TN DO~ NN N0 O O~ NN
R T R N R A R R R I S N R IR R R I BRI IR

L N B R B B B T TN BN I NN S S I R I S I N S I I IS SN
22 XXX XXX DK XK ¢ 5K 3K DK 3K 2K 5 DX 2 DK 5 D€ XKD XD 3K X XK DK DK 2K 3K DG 3K D¢ XK K D XX 5K XK 22K »¢
QOVOICFWOOO0ONULOMOMN~ONL OGFWONOOOIIFLULONWLOMOMN~DNUL N0O<IITW
NOFFNN0OODDOO N T NN 0O Qe NN M T F LN G DO~ NN N F NG O~ =N
AR R R R R R R R LR R R R AR IEI R

2 3¢ K K5 2K 3K 2K 3¢ 6 2K KK XK 2K 3K 5 DK XK X > 3K K D 3K DK 3K K K DK 3K DK 3K K 3¢ K > K XK 3 2K X
ONULOMNMOANMNOOUQUWITWDNLOOOIIWONMNOQAM~OWNWLOMOAMNTWONOVO<(JFWONL oMo
NN M F NN O~ O NO O i (NN F NN OO Dt NN MU O DO NN T LN O OO ~ NN
T T R R R R A R R R R R R R R RN AT TR SR LR R

134



B N RN BRRR SRR R R ERNh ™ Rn e ™
2 2E X XX XX XKD 2D R XX XK 2K XK DK X DK DK 2K X XXX 2K 2K 0 XK 0K D X 2K K 2X 0 K X >
Q<L LI ML M CIU Y e O TN NI N <L QNI W O UANT U 00N QN T <A NI e = LN L N (N QT LI SO
TN 0 OO =N ANMMIT VNN W T == J OO ~NNNOMN FONQUEN OO ~(NNMMFUNIN O OO0~

L I S o T R TR I I R N IS R NS R B S RPN N T T T T Sy SR S
R XKX 22X XX 2K > X XK 2 X XK XX 2% XXX K XXX XK DK XK XXX XX XK XK XX XX
L MO NOVOITWONOWLWOQ OM O~AMNUL DOQ N~ UNCYONINOQ OO U WO NW O M QAN
NNV OO ~NANMM TN VMO ONT OO~ —~NMMFNNON~OO ~NNMOMFNNO0OO—~

L I WS BN T Y S S I ST I T T O I S T S I S Y I I O O I I N
S IC XK XA X XX KXI XK ORI X X XX D 2 KK XX XXX XXX X XL XX X K 0 XX XXX XK K
WooNOOY —~IOINWL VM A OO T OUUNQOIITWONOVODAT NO~WNU. MMM OAN =~ @O0 OO
AFTNIN0 OO~ ONOMT DD MNN =N OO~ ~NIM NNV NOO O ~~=NMMFINND OO~
R R R R R R R R I R T R TR R TR R I I R I S I I IR R

LI R B I R B R T T T S W I I I B B B T I I S T T T L T I I R I I Y I N R )
Pt et e e T T R T 2 B e D D P 20 00 20 T 2 P 20 2. 0 2 T B 2 B D D D T P R P S P P B D P B S
Q=N OATWWNOVOANT MMOOMOUMMHAMT~~ILIU UL N L WO SLNT W INQ D QD <UT ~ i
QTN QO mteet (NM O NN MUVOO T QO =N MM T N N O O~ MM F U N0 O —t

L N T N T B NI T N T R NN U B T T S U Y R TR R IS IR R U S Y
32K XKD XK DX K DK 5 XX DX 5 KD 2K XX DL DK XKD DD > K > XX X X >
C:OOAHA.OQ«QJD?..LBAJFQ;ﬂJ-IZ6/027_826,0OA/1E82C0093D7185FOJBOAA.
MNFNIND0 0011}25344 )/Olr.).llm Qe = NN 45 Q QOO OD——~IOM S FINDOO~

L N A N O I R T T O SO R RN N P N O A I A S
Pe 20 20T Pa Ca TP R P P P D PP P PP P PP P P P P P P P PP PP P P B P D P P S P D S P B P P 3
WL OV LIONO VW ONTWONQOOOWON= DUV OVMLIMN~~ OO ONQONOATWONOOM
AOTEFNOVOO0O~~NNMIT TNV OTOOMNMNDO—~~NNNTFNOOVOTO~—NNMIFTNNQ0O~

Lol I T B B I T S N B T B O B I I SO T B I BN

2K XK DX XK 2K DK 2K 3K DKEC X XX 3 XK XXX XK

LS S L T S N PO S N )
S IEIKN HE XKXIK I XXX XK XK
LPFWONOMN~NNULIPOON~OOQ
AT FNV OO~ NNMITFNONQOT ~
IR R

#16
#30
#04
#06
#10
#LA
#24
#2E
#38
#42
#4C
#56
#60
#6 A
#68B
#47
#07
#l1
#1B
#25
#2F
#39
#43
#40
#57
#61
#HEDB
#08
#12

LI TN I N I Y R ST N I R S S e - -
AIEM AR XK DK 22K X > DK X X > K > XXX
93071860A4E82C60A600335F9?«D718£4F9A0 WO<ITWONO ,OCA —~
MT IO OO~ NNMNT T O OO MK o~

IR R IR I

FEIEIL IR RBILEERRE ############ IR IR

LS R Y R R I T T I I I I S N Y A ™ n = g
XvAvAvAVAVAvAVAvAVAXXXXXXXXXXVAVAXXXXXXXXXXXXXXXXXKXXX VAXXVA
ONOVOINUL O MAM~DONLONQOUNNTWONQOOIATWOPTOWMULOMAN~WNL V0O
OOV VOO~ NANM T TN O =~V OO~ NNMN T F NN QOO O ~NNAOT F NN OO~
A R I R R R R R R R R SR LRSI RIS

B B S a Nt et Rty RN RN R nag »
K X XK XX D KK 3K KK D 22K DK 2K 2 2K DK DG 3K 3 XKD KK DK XKD 2K > 2K KK XX XXX D> X
7185:-Cal.ﬁESZC,COAA..ESDJOCOC3L7185F93D7804E82C60A4&8EJF
MO FONO00O0~NNNT TN O T OO DI FTOO~ANNMMFNNONOO0O~NNNOITITINN0ID
R R R BB R R R R R RS R IR BRI ER

132



o SN I Y S NI N T T U I T N T T U U T I S Y ST B Y O T I BN RS N Y
XK I KK 2K XK KK XX DR DX 2K XK 2K E 3 2 2K D XX IR D XX XXX XXX X X
NO VO TWUUOOMOTNODNOYWOL JTW OO ML= QN OO O N O O WD
NN FINN VOOV TN O~ NN MM FNNNG OO NN MOMNF U W OO r~ = NI M ST LD

P A R I I T N o i O P N I T L L LT T N SN PG PSS N
2 X 2K XK XK DX XK XK 2 XX DX 2K X X XK KX XXX XX X X XX XX XX X K X XXX
=D N YO P T et = O\ (MO P = AN U DN O PN DN (NOQ WO U WO NO O QM WO W (NN AN
NN NN TN 0NN NN O NO O =M N FLN NN OO =N NMM G NN O QO r4md NN NN T LN

™Rt N>Ry ™ e RrE nem ™t e "™ * R o -
M 2K XK XKD 2K D XX XK XXX 2 3 2020 X I 2 020X X XX XX XXX XX
OICTWONOVMOOOMNNMO<LTLWONQODILE ~DINL OMON~DNNQO<IGWHRNOLDO
NN O N F NN 0N NN OO NO O =N O FTNND O O~ NN MM F NN O MO =~ NN A T LN
VR R R IR R LRI R B R R R R R R R R IR IEIE R I

O I S N T N S T ST VIR SO Y I T S I Y TR Y R T S B T B I I TS T NI )
22K 2K 2 XX XX AR B X 2 KX XK I XKD DD XK K XX XL X XXX XXX X XXX
L OV NNV UL I OGO NO MG~ NNL (MM O<U N W W INQ WO AN N U N L Y
OO ) T LN D DT (NS QOB O O mdt N N ST T LN O O et AN ) N L LN W (1) L med OO ST ST )
R ER AR R LR RRE R RN R R R R AR ER R EREREFR TR

LT S O L I S Y T T T L T R T I T ST T S R I R O o S R I T Y
e Lot 2e 20 et T et S P S P 2 P B S e tn Tats B P tet e te tadn et te o tada ta e o ta Seta e tata e tod
WoONOYIIITDOWW DO VD0 ONOYOIFUOINOPMOAMN~DNLL MW WLOoNOO0OITT
~SONOMFNN QO OC 0 ~N Qe ~ NN FF N0 QO ~ed NN T TN O O Ot NN L0
R YRR R R R R R A R ERE RN TR AR T TR LR R R RRIE R

e g RN R ST ™ TR R R R RN g maa
R IKIC 2K XK DK 2L 2K X 2O XK XX XK XX XX X XX XK KX XX R
O~ ONL O MWOOOWT S OQOR~ LUV O MLIN—~ DONOWOSUTUWONOM LN~ TICL v
~NONNAOFT I O0ONOONNTOOOO~ =INNNFF N0V DO~~~ NN F N0 00O ~N NN FIN
R TR IR R RSB R B R AR R R LRI R

[ I S I O T ST N U IR S N TS N S O NN Y VR T N A T U N RSO S I R
2K 3 XX 20K > K DX 5 XX 3 X K XX XXX DD XX XK XX XX X XX XX XXX XX
QUOCIITWONO~—OMOLVMUIVOITWONOVOIM—OUNLLPOMNOAMN~ONOOVO<I-FUIN
~SONM AT TN 0NN ON OO T OO~ ~NNMFFINO QO ONNMNF F N Q0O O ~NNMM F N
R R R R R R R R R R LR R R R R LR R IR IR

~ o~ 0" > L N S R R R I I SN Y
2K AKX X XK 2 X XXX XK XK X KX K
MWL VMO =~ O UINFONONL M OOM—~
O ONN NNV T VOO ~NNNM T
####### #

Ik T ILTHE FEIL IR

#57TX,

~NOANM I FOIN O ¢+ NN OT OO O ~IN'NT VN ,000122344556001[7_3
B R R R R R R A R R R R R R IR R

133



LSV S T I VA RN B B Y O S B N G B I O T O S T U S N T T N
2K XKDE 24K KO DI DK I X D XK K E 2K K D XXX DO DK K XK K DX 2K XX XK
INQ @~ O e QO<T NN~ DL PMNANOO~ONMONQOQWOITWONO T OOCO MO ONONOO
Y OANMOMNMNONOL~N NN QOOMMMO =N T N0V OO —OT ~—00O0O—~N
Y R R R R R R R R Y R WY R R R IR LI I TE

R N IS K T R S S S I TSI B R ST I I TS S B ol TR T S R T T
DKM DL IR AKX XK DK DK KK XK XK DK X 2K XK X D3 2 D2 2K 2 XX XK XK XK XXX >
~AINOOVOOOMANOVOKIFTWONOOMUWO AN ~=~ODN L VMO = QM MWL OM O~ N W
W ONDAONOMOMNOO ~ONANMOFON QONNMMONO~~NNOT TN OO0t FN O~ OO~

L B N S S U N T Y R I I ST B SR T I R B T T Y T BT U Y S Y T B
OIOU.OOVULNY=INLOMAMN~NIINOOWO~ QOIITW NHNNOVOLOD00O VO MOITW
VOOTOOUNNMAD O =t NN MF NN QO ONMMO ~=NNMOT F NV QO0QOTO O Qrd i
I R R VAT I I R I I Ve R T R IRV IR N R R IR R R IR R

L S S I N I S I T I I I B A R L T S I T T T I I S T
2K XKD X 2K D¢ XXX 2K 6 3 3 2K DK XK DK 2K 2K X 3O XKD DR DK XK 23 XX SR 2K X >
WL @M@~ OO JFUWONOOVURATODUWQUWOUN YL OVM QAM=r~ WU L. LA WO (MU W OO WV )
VWO~ F OJUIYM M OOQQ md = INT ) F UV D 4= N OO O =N MO ST N = O Y T OO O vl 2

L I I I N I N I S I T Y o e e o e
3D 3¢ XK KK 5 DK DK XK XD A XXX SN XXXXXXXXVAXVAXXX
WaoOQIOWOOMOAOMAN~DNUL M VMOOIUFTLONOVOITWOMNMNQ -FOQ DN D
NYOOANNNOMN OO ~~ANMMFT TN O~~~ NN NO Qe NI M F DO N~ QM F = 0 Ot =t
YRR LR SRR R R R R R LRI R I TR IR TFE R

RN R Rt R TR TR ™R KRRk R ® g ® oo
R AKX XXX XK A HC R X OO K XA A XA KA AKX KX XXX XK XA KX KX XK X
OMMULOULO=WOVONOOWOATWONQOMNMOOQMQAN =MW MO MD~=OWOMOMNS~ T
NONMANTONNONQ mi=~ (NI MNMF TN O VO~NNOO~NNMNMOFDUNOV~OMNM O QO i
I R W I S R I I Y R I TE A R I I I TR

LN IS U O I S B S Tl el T N L RN T S T S I TS R B Y SO I R T I U
22K 3 5K 5D DK DK XK 2K >E 2K DD 2D K 2K 3 XK KK DK 5 2K KK 2K > X DK XK 2O XXX XXX > XX > XX
OVOOD WU ONOVOOMS =N OMQARN DY OSDNOOVOIFWLWONOOVOULODDVO=0OI
NOVO0OITNN~A~OO=~ANNMFIFN OV O~~O~NODO=NNMOFIONO0OMNMMNMMOO—~O 0O~~~
e I R R R R R R R R IR AR R RS

[ S WU I S T S S B I I N R I Y S T T TN IS L B T S I U I B N Y
23K XKD 3K XK XK K20 XD >N XK 28 XK XK 50K XD XX > XXX X >
QAVONVOOU. OMIVOILFWONOOVOIMNICON~DNL PMOAN—DNOMILW OO OONWL M
NO=ATONTO~NNO~= NN ITNOVO~~O~O O~~~ NMMOTONO T NN T~ ~O 0O~
R IR R R R R R RS R R R BRI R
L N I T R NS NS SR SO G 1",,”"’.”,,","!1”,,,77
DI DK DK 5¢ 2K D DK DG DT D¢ DK D DK DX DK DD K 3¢ 2K DX XK 3D D¢ XXX KO XXX XX > X
IAITOF~NOLUMOONLIOMONS~ONLOOOMOOIIFUWONO-QOII ™ ONONOMOTWO
NVOMIMITMO~QO~INMPFFNNVOO0OMODO~~NMMIFNNIOTO~OFTO—~—=-OO—
R e I S R N R R R R LR ER R LR R R RIS
LI B N I B B I S B S I I I B B I ol L N B N IR B T T N I o

XXX XX XXX XX\AXXXXXXXXXXXXXXXXXXX/AXXXXXXKXXXXXXXXXX
OMOOOVWONWOITWDRNO OLIFULUDWINMOOOMOAMN ~UNW VM MNQUW ~0 OMmMar-
NO=~oOOMTOMANOOO—~INMITNINONNMNMOO—=~NNM T TNO~MODOFIT—~—O <D0~
I N e e A e I R T A e e A e e e I R R e e T R Y A T T T R e T R I TN AR TR AT IR

134



LI ST R I O B S T B B R U T T B I T T I N B
XX XK I XXX I KA DK XX XK XX L XXX XX XXX
T LONOVWOR LW OMOOUNLWOMO Mr~MNWL O N O <V
NOIOT OV ONTNNNMMO ~O O~ NN MO TONVDTOON~

[ Y B SR N R SO S B Y I R o I T S TS T N T
AKX XXX XXX XXX 2L XK AE 2K DL 2O XXX X XX XXX
U'MQOMN~DNLOMOOQONMOTUHONO YOIITWDUWOMONO
NOMTNONNO N ~=NINOMOOQO O~SNN M TN QM ONMNND
BRI R TR LRI E IR R RERRETER

COC R IR B I N T S T NI S BN T I I I B B R TR N
KR XK XXX R KO XX XK X XK XX XX X
OVONQLOOILITNNOMNVA~NMOM AN —INU OO~ OTNOOV
NOAOTINNO NN O~NMNMOMO O— NN M FNINO M N O N
PRI T IR I P I R IR IR I IR R EHE R

SO BBt e g e kR ™
2R 2K 7KK XXX 3 KO XXX I XX XK
N N PP <T MO L OOV O W O LT LW RINOU M@= O
NEOYMTFND I FO—~MNIIM MO O ONN IIM TN OMN I O
R HIERERREFERYERBERRERRERATREERERIERE T ILRE R

LR O T S R T B I IR R IS ol T L B L B e ]
D3 3O K XK > XD DK DK DK D5 23K 2K DD XD XXX XK XXX XX
NOIITWONQUWNOOWHI Dt QWL M OAMN~ DO NDO
NV F N0 DNFMNMNONNMMO O~ = N F NN O~ MM Q
YRRV I R R LI TR TR R R IR T

L R RS SN I BN S N N IR T Tl TN SR WS Y N
KK ICRK AKX XK KKK ARX KKK XK XK XX XK XK XK XX KX
UL OMOIM~0O0O~NNNMOQUWOOIITWONOYVIOULITIOOW—DN
NN FN-O0VOFOAMNONNMNO O~ —NMNAOFIOVMNDOFNFT MM
HERR IR AL TATEIRRE RIS BRI TR TR R IR

LS I L T Y SIS L T S I O T O B T I B N R
25 2K 3K DL XK DI XX 3 > XK D> XK K XXX X5 > XX XX
FWONQOVOICIMO—~NMDAQWOPMANS ~ONLL MO OOMN~
NN -F FNO 0N F NN MANNINO O~~~y NN F TN O = F N M
H R R I LRI I R IR LRI TR RBIETE

LR I T U I N Y N IR Y S N I T R RN R RN R I
PaPe P a9 B S B P Pt PP PP G P PP B PP D PP S D
MO~ ONUL ONWONNOOVONOYOATWONO
ONOONLF TN OO N M M OO~ QO rdd O YN ST TNV O O
RN REE LRI BRI

#46X,

-
x>
eo]
N
*

Xy

LU S I B R S N R >
XXX XXX XK ¢ X
=L L Qs MO~ DN
O N T FIN0 O
WL LT RS R B

- - g
XXX XX
~OOMmM
~OoO~

LB L B B I
MR XXX XK XXX XXX
~OUL OMOAOMNOWOWO
NN SFOUND MM N ]
B T T

- -~

2L 2O X XK XK XXX K
M OOLIFWONOQUOIMOUWL DO
~NN O~~~ FN0 Q9T DONNO
TP RE IR TR

3EXy

135

NNV VAN NN
< WL, =L L WL, L U
NOOUL. L L WU L L W WL
F OO N OO MO OOOWY
DOOOCODVOOVOCO
O IR F R I TR TR S IE e Y0 BR
W",,,’,"”,’
DNNDNN NN NNVIV)
L NTTTG STRTHTIN G VRTINS TR T
7 1o o TR NITRTIRC ST TRTE
WO NO W00 OO0 NOWO
LOODNOO0VOODDOVO
ORI TR LRI
.w,,,,",’,’,"
VNN NINVINTNVY NNV
SO WL VUL L U UL, <L Wt
7 IS VAT G TR TR IR AT IR TRTS
D0 OVNOY YV OONLGO
slololelololelololelololole)
O R IR IR
)

B N L TR IS S NN
~ NN NN NN NLDINVIINWD
UYOOWW U T OV L v
O Qo L, = 0N N il W e
NONVOVVNOUYOWY
eleleleleloleloleteloteTe]
NIEFEH TR I I gr
—
-—d S e an
W NN NN NNNNNNW
UL L L O<gOy, WU
COWLO~L L WO oL Lt
=NQ~OOVOVOND—V00
2isislelelelolelole ool le)
R IEFERREEE
o
Ul o & &8 oo 8 o & oo & 0 & &
OV NN NN NDIN NN NN
wud ooy oy
U OW UL OU Ue tl L L LU U
Z0NOVYPOVOVOVVVUVYO
talelolelololelnlolelalelole)
FRRFERER R BRI
p—
Fo'< S RSN O S N )
DN NN NNIN NN
ITHULO~UL UL L LWL U
Vi~~~ W W
NONOOVVYOVO~0OVO
aisleolsislolelololelolole o]
Loy BT R SRR R R Y

01

ARRAY



,,',’,’
NNHNNNW
T VRTRTIRVG ST
TITITIT T T
DWOVODOW
olelololalse!
FIEFEIE I

™ 6 = 5 &g
VIV
LU L LomiL
W LU N MU
VOOOND0
oo lelélolel®)
IR RRRE

S e o g
NN VINVIVY
W oW W N
Wl WL NOML

L N R I TR R L B Y Y I S I R ST NP S N N A S

UL L oL L L O e W i e L W UL U UL IS UL N WL O

VOVONOQ
[olelelolelsle ~—
BRI LR
i
"~ - e
VY NN IN N ol
Wl Ut~ w
Wl oM. -
WOOONOW ~
QOO0 O0QQD [v8}
JEIE IR IR I TR -
o <
-~ n* ot ey e
NNV NNV %)
uuuugdo ot
WLLULw L uwo (S
NV VOOVOVON
QOOOOOOQ  eelx
FEIEIEFER IR ~W
xoy
™ n "™ e~ o
NNV VIN VY Wk
Ll L Ouwu wn
L muu <<e
VOVVHLHOVY @
QOOOOO00D [t
IRHIEFHRREREE O
=0
ot aroeeee (DT
NNV WY
Luygwur~rng u
Wiy mmo <
VOOV IOOOV 1O
o]olelololalele T} Jls
IR RN L
=]
O >
—<g
wgg
DX
OuU<g
i J
QO

OW UL O U N L W e N W U Lo N LWl W L L MM o UL o
NOOMYIOOPYOVWOWYVOOOVVWODOVYO~OVUDOVYVOVUDO~OWVUN
QOOOQOCOAOO0LO0QODODO00O0O02COVOOOOOOOCD
B R o il ~E SRt Rl B o T R R R R SR R R o R R R R R T T

LS SR S I S R TS S R I R U NS R R Y N T L L N
LN N N NN N NV N VNN NN NIV NN NN NNV NN
LU U O U L (Ot b U U e e e O 6 U G L (L 3 U e (O W L LU L UL L O W L MY UL
e L OV UL L~ Lot Lo U U L N S L ML L O LWL (NI W L, U ) L (00 L L T L
00 0VO0.0I0NQYV VO L OONDI=IVNMOVOOV QIO VVVLTDOIOOW
lolsisleloldlelslSlale ot lalvlslolololnlslolelelslole ot lolo T0 IoTe & o)
R R R R R R R R AR R TR IR

L T T S IR T B T O N Y S N T LT SR T SR Y I S NI Y S S Y Y I N N
VIV NN NI NN NVHN VIV VI NN NV I NN NN NV NV RN NVIN
OVl WL L b e < Wl e U U e LU L e WL W (N UL QL W W L L L L O M U~ L W
Ol W b e U W L L L B e N QO O e Me U W VL W S L LG WL W WL N QUL WL O
NOVOVODIONOVOVO OV OONOVOVVVOVWIOANVOVVOVIOONOQOYOM
Slelelolelblelolololelolelolsiplolelelolslolslololololalololelololnlolnle)
I M I R N IR R W R R R R TE R IR R I IR I IR R

B g &P TR B R e ™ RN o
IV NN NN N VIVIN NN N D) NN V) I N UXN) NN NN NI NI NN
Wby oVt U L L W W Wi, O WU L U T W L L W Lt O e VL
Mot e Ot W e Wl i ML OMWL e U Wt e UL W L e U OO M M T U
OO UVOVOVLYVOOOVOWVWNOWV~OVOOVONYVOQOQOUOUOVOVONIOVOVOY
[slnlelolelolelelolelvlolo]olo]oleloloolvlnlolslslololslalolololiolvielsle)
R Y I I IR R R IR R T I R I T I T IR TR

LI B I I N I S I L B B o B T B TS S TS T IR TS S T T Y
V) NN NN N NN V) NN NN NNV N ) NN N UIW) NN DNDNN NN N NNV
[ETHTNSI (SN IRTNTRINTR TR IRTRIRTSTRIEN Jo RTINS NIRRT L JUE Ty,
o toy Ny W W bl W W et N LWL L WL L UL U e O W il
VO QNO—~QVVYOVOVOVIOYVOVYVOYVONOVOVOVIOVOOVONDIODVO 0D
[elelelelnloloislelelslslolelololololslolololnlelslolalolololelvlvivlo o]
R LR RS R R ERERRRRETI Y

S BT et e e R, Bk e e
V) NN NN NN N NN NN N NN NN N NN NN NN NN NN N VDINY
~U UL L L L L LWL OUWL O UL L L OO Gl W L i N Ll
L L L L L L ML O WO TN L L U L W W W e U
NYVOVOVIVOVIOVIOQVOV~VLOLONO~YVO VPV OVVOVVOVDOVVOOY
elelololololalololeloivialolelololo/ololololriolololelolololelols o lole]
R R AR AR R R R R IR IR

LI S S B B T T I R TN T NI U T O RS N T N T N N
) N NN NN YNV NN VYN ) NN V) N VDIN N DN N NV NN NN
Gl oy uwM~cMNoow Lt LWLyl wi Ly owwoun
Wl ey W e oM MU i e LW Wl LU U Pl g
VOVOOV~-OOVYVIVPOOVOV VOO0~ PVOVYVIOVVOVOVVDOVVOVOVO
[elslelolelelelpleleleloleluleinlolololelololoinlotelplelo/ololo oo lo M)

136



B g g BT e R R ™ g Ry RN R R R R, an
I N N NN N NN NN )NV NN V) DN UINN ) VNV NNINN NN TN NN NNV
Sl il U GOt W L U e U e O W L UL L U L L W O N MU e W W e e U L D, O U W W .
WU, OW W N e Wi e comMme i b e el e ~~oon e Ll Wl e W e W UL N W W o Ol e LU W
OWVAOWVYWOVOOVOYOIYVOVOAWVWOVIOVLRLOONN~OVOWVWOOVDRVOOUVOVOIONNL-D U0
(elelelelolslalislololalolololslolslolelolelololslelolelelolelolelololololelolels olnlslole [oldle]
T HH R RIS R RS R LR HRERRBERERFT R R BRI RFT TR HTER

e e T g Ry R ® R R R T R o g o
NN NN NN NVHN NN NN TN N NN NN NI NN N D NNINN N NN VTN NNNIN NN
LWL QUi U L L L O™ L O W e O el g e i U W e . QU e L W e
WO b Ul Wl NOMO ML L WL L U VO WO L N L W U Wt L L L L L LW g MU WL e WL
QUVOVYVNOVOYVVYVVONDQLVIVIOINNDVPIVOVOVVVYVOVIOVVOVVPRONOCDVOVY
OO0V IVODO0OQVUVUDTOOVOVLOOIOOVOODOOVOOVWMNLOCIODIOVOVLLO
AR R R R AR R R R R R R R AR RE R RRERE TR TR ERR LR

PoGn g B R RrR R ER ™ BN R R RN R ™
NNV N NNV IN NN NV NVT) N NVINWN NN V) NN NVIN NN NI NVINN VTNV
-l QU e L WL U UL L W e <l el W WL W W e U e b e P U O N L L U
e bt W U e W L e L WL OO M LN W U L M W i O W 0 Uttt i e e e e e NV WO O L e U
VOVOOUNVOVOVVVONOYIOVVOVOLOVONONVOOVVVOVVOVOIVOVIV~NVOONYVOVVY
[elelelslolololololelslololelololslslolololelolololololololelolololsloleiolololololololelolo o le]

S S S S S S N T U A N R T Y W A R N N SN R N I S A
NNV NN NN NI N NV NN NNV NV NN VNN NN NV VYNV WD) N NN
Wi. Oy b b iy i il W e L L e LN QUL LW L U U L Ul L U e U o L g LU LWL
W~ L W e el O L O Wl e L WO e N N e W U e W L e Ll LSO e L L LU
VONOOVWYVORRUOVOYVOVONDVINOQRIOUOYULYVONIOOUOOWVWOLIOVOOVLOVOVQOVNAN—~DODVULY
[eleloleloleloloiojolololslolslviolalelolalolololelolololololelole jolvlviolololole jlolejelolelole ]
B R L E R e RN B o R L B B R R L R R B R s R R s i i e e Ry e B R S

g o e g e e e g ™
W) N V) NN N NN NN DU N NV WD) D) N ) ) N NN ) N NN NN N NN V) NN NN NNNNVWY
wugoo<ouu syl kil il ol.ogs~u iy i o~ g o b u vl
Wil e WL Lt W L el U i L WL Q0O Wl W W WL L 00 L W L U W
VOOVNO~Q OLVOVVOVYVYVVLVOVOVIOVRVONNVOVV VOV OVONNOVOYOVIWOY
QOQO0OO0000DAD000O0VO0O0O0000O00DDO0O0O0I00V00O0DAOTONDODOOADO
R R R R R R E R R R R R R R R TR TR R R

O S I B T T I S RN SN I I I S S I R I S I R T S N R
VY NN N V) N NN ) NNV NN VDI NN NN N N NN NN NN NN NDN NN NNV
oLyttt owwnulde b downu g e iyt <t~ o o
S TR S T T I I R TRV R VI TR BTSSRI VI T I IR VIR VIR VA e 1o VIR T IRV O Iy U RN I VAP DS VIRV ERN o U Bie o JR RN SR SN S TS
OVOVVVVVIOVVIVVIOOVDVOOVRVVOVOVOVOVNOOVYVOVVVOVVOVVONONODVOVOO
[e]elelolalolololololelslolelslolololololololololalolelolololololololoJololololele lolelale oo ko ]

CIE TS S R S N N O I S R S S S R R I S N N RN S L T I N T SN Y N N )
NN NN V) NN N NN NN NN NN NIV NI NV N VNN DN NN N NN NN N NDINNNNW
LihwiLiLowy v~ g L o~Nw L e bl oot u O b
L Ll oyl e v nuwnoo e b b W DU W ounao W,
VWO IO0V~PVOVOVOV V00O~ OVOVOVVOVOV=PVDOONVOVVOVYVOVIVVOOVNOVOOVYO
[sle [olo]lnlelolelelolelololslalsinlolololololololo folelololololololololololololslolelelelole lole )
Fee eI A R e I R I R R S R R AT R W R IR R R IR

137



L TN RS U S Y SO AN S R T T I TN T SR N I U Y T T I T S R R N Y S S T T

V) NV NV N NN NN N VRN N NV) N VIN NN N NN NN N NN NN N NN N NN NVIVIW

st U UL U L U W e Ul el W W i L U U <L <UL ML e W O L L W L e O W U L, U

WO LU U R Lt L e U OM il e L W e L NI L UL LN OMU L W L e L e e B W
ONOWVOVOVVOVVOVOVVOOVVOVOVNOWVOWVOONONDOWVOONOWVOOVVYO =V OWVOIOVO
[olololelelelolalolelolelolslolololololelolslolalvlaivlelelslolololvlole ol /alv]elololololole]

[ I B R L T SN S SO T T TS TR T S B ST T N I U T Y SRR IR R T T I ST S W
NN NV NV N NN NN NN DN NV N NN DN NN NN V)N VTNND NN N NVINWNINVWY
wouwou el it Wl Loy v i e We W UL WL L QU et W U
Wl L by bt g Wt U Ll W L O e O L el O WL L O L N L i W
NV NOO V0 ONOY VWOV VY 00OV O0DVO V-O0VNIVVVONDOVOVOMPVOPYVOVOVY
[Slelolelsleldlelélsinlélololololblolnlbinieloleleivlaleislelolololololiblolelolelslololeoleléls o]
R R R R R R R ERRRRNRRE R RER TR R FRRERERE R

LN S RS IS T S NS O R T N SN R T T TR R SO B S I I SRS Y S N T O R
VI NV N ) NV N DN N DN N VI NN V) DN U NN N VIV NN NV NN DN NN NI
oLV ML UL M e o M L U U W M e L U O Wt e O S U U b e e e e L L e L OO U L U W U
WL O W WL U W L Wl et W, U U L AN OO L U e U U L U i L W O L P U e U e
QONNYVOQOOVOVOVOVOOVOVVVOVIOVLVOVNO=~VVVQWVOVVOVVWOVOVOVNVWOOVO0
[o]elololn]ololololelolololololniplelololololololololaloisiojolelele lelolslolole lolelololololole)
P R A T N T R A R N e R N VR R A A R R R R R I R R I R I T I IR TR I

LS S N T T S O S S I N A R I Y I S T N I R I L
VN V)N NN VN BN NN NNG D) NN NN NN VYN NN NN N NN NV NN NN W)
Wy Oow b ey W Ll b e e O e U e ottt b il QU et e U <L i e U e W
LW e e e e e i et i cnM Ol el ot U e U LU WL U L Wl W
WANNOYVOOVVOVVIOVIOVVONOO~NVUYOOYVIVVOVOVIOVUVIOOW OWVOOUNOLOWVO0
[vlelelolnlololololvlololvielelololslslolelelelolololvlalnlejololololoinlolololele olole ol lole)

LS I S I TP S I R N L B U T O Y S R T SR B T T T N I U T N T I R RS
IV NN NN NV NV N NN NN NN NN NN NN N NN DN NN NN N NNV NNV
Lund Gl o e by oYL ou i wMhhaun o bn g
Wi Qu U QUL ANW L gl oMt e oy U g U U en o L L O Ml WL
VONOYOVYMOYODOVRYVVOOOVOLDOVI~NVQIVOVVOOO0OYVNOVVLYYVOVOW
[elelelolelvlelolslaloleolvieisleolololelalolslolololalslolnleinlolololelslolelolelolalelelololale)
B - 20 0 B R R B e B s B B R R R R - B e R B R B s B R B R R R R T o -

’,,”,,',,’,,,",,"",’,,o",,,”",',”,,"',’,'.
VNN NN NNV N NN NN NDNINVINNVITN NN NINUN N NNNNTNNNNNVINW
Lot Mwdolw L L Wil OoOMmMULL LT DWW LU WL O L LO<gOL Ll b w
W OO L L N il g Wl N OM UL L O LN W e L o L N L e L W U
NONOYVVVOVONVVNVYVOVVONOYVOVVYMOVOYVOVOLVOVOOVIOONDI~NOVOVVVO0
[elelolololelololololeololnlolololnlolslololn/olelolelololololoiololololololslololalolololololo o)
L. 2 X R R R R R R IE SRR e e S R R i B R R R R R R R 0 R R R R R SRR R RS R o o

LI NS S R Y N SECS Y TY NE NE E  E E T I T NT U U T OR R JSO Y SIS T ST TR U T N S I L
VNN N NN NV NNV NN N NN N NN NN NNV NUNNNU NN NUVIHNAN NN NN
wugyyuol e g v g iy LU WMib~OoW Uil g . OMu b w b W wu i,
wu oy Gl Lt by . aNOMW W L ONWNSsTW L L oMU L i i i W e
VOOV YVOVYOVOVONYVOVOVVONOYWOONONYIVOOVLONOVOVYVOVOVOVOVOVVYW
[eJeololslelolololololoisinloleinisiolelalelslolololalololalslelolsloloie lololslolelelelele oo o]

138



L IS PO O T S R RS T R I R I S S B S T R I S T B U ST T T I T I I N
NN NN NN NN N NN NN N ) NN NN NN TIN NN N NN NN NN NV NN NN W)
wheinw gl u e~ U b L L e <t L~ L e L L WL NG DL 0O W W U W <T
WO e~ N Gt G e U L e OML LU L W W QL QUL UL W L L U OO UL OV L L WL WL LN
NOOWONQUYVYIVOOVOINOOWVODWOROVNVNOOOOVVONNOW~ONYLVOOOUN
[olslolelololalololololalvinlolololeloldlalblolelolslololslelololololalolols(elolelolslolslolele]

[ S T T Nty Sy Y R SO R T R T T T - O NG Y N S O SR N S N
VI NN NI N UIHN NV DA VIHN N TN DT VIN DN N VN DTN VRN N UTN N DN NN AT VIV WL
U O W L QOO ML Ut e W Ul et (U e U e VUL OO UV L L WL O WL QW (0 il U b WU U
L O30 L L e O OOV AL LU L U L U e L, UL L L U W e U U O LL L O SO L LN Q 0 L U S O L U L L W
VOOV Y IONO~ DOV QD0 VD OO VOVVODINVI)OONVOVVINVDONDOUN VOO
QO0VOVLOVOOVOVAVOOVONOOODOOONOROVOVORVODOOODVOTIO
B N T D kL T e L L e L T L T s

L IR S R R I B R R B B T o I I S TR T B R T L O B I R B T B TR O T
UVIN NN NVIVIN )N NVINV I NN NN NNV INUN) UIN NN VN NN N NNVINI NN UNIVINUIVV
LOMLW WU Wbl el - L e Ot i W el L L AL O UL L L D0 OU. O Ml L L DU e
TR TR TR TR TR TR T TR TR TR TR T T TR TR [T MY S T TR AT VIR 7o YTV XE 76 X5 S TRIRVANTIN Vo IS VIS JT3Y¢ ST T UM [FITR
ONOVVOVOVVYOVYVVOVVVVOVOVVOVVVOVVOOWONNNOVOVOVNOOOVOONYWYVWONVY
olololeleislololeololololoivlololvloleidlalololololololelole loleloleolololalolololololelolelolelo]
YN R R R R R R I R R R Y R IR IR T IR I

L S A T T T N P N S N S R S T R TS Y IS R R N N S Y
VTN NN NN NN NN NNV NV NN V) NN NV NNV INV) NN N NN ) NN DN VI NN NNNVNW
Wt b oW e Wb U - U W e L L O QMU e L WS L D L N O W W W W
NOMW L WL U NV L W U U e U L o e ==Ll L e L U 00 L e P UV D WL U LL NV OM UL T U OO O U L e UL
ONOWVWOYVVO—OVYWOVVOVOONYVVOWVOOVWNOONVOUNONWVWOWVWNONWY OUY
(elelelololels]elolololololelololololvlolniololojolslololole/olblelvlololvleloltlolelsloln (oo le)
I R R R I SRR AR I T TR IR T SRR

LT S I R T T Y IS B S R S S R L B N I S T R I T S B I N T
NN NN NN NV N NN N NN NN )NV NV NN DN N NN D NN N NN N NN NUNNDNNUNNG
Wil L L LWL O L L O Ll L L O~NW L UL N O <y b
LomMWuOwl LWLt lmMUE i Wl LWL OO Lt L oUWl o b w iy,
VNOVOVOVMOVODOVYOVOLOVOVODVOVOVVYWUVO—0OONVYVINODYOVNVOV0VYO
[e]elelelololols[slololololelolololellelslelolojololelslolelololelolelololelolololololalele[ale ]

B e R RRR T R TR Re > R R ™R ™ e g R ® g e -
NV NN NNV VNV NV NN NN N NVTNNVINN NN NN NN VTN NDUNNNNUNTNNU
Lduedpumeuord e omdy bt Wl ~Lonmu bl L l<LOoL <~ u W
L gy b gy NOmMnmib g Wik WO ~sonuL bl L lol Lo ond. oW w
NV OVVVOOVIOINVYVOVOVYONDVYVOVOVVVO0OVNNHOVYVOVONOOVOONOVOOVMNMOO

[N T ST I T S T S N IS S A S O T S T T TSN T S I N o R B 1
NN NN NIV VI U NNV N NI UIY) N DU U N N N DN DN NN NN DN NN NNV
wuowup b <sw g il g N W W agh b e w QU U W W (L W N O MO P UL U MUY,
(TIRTI G, [VRTRTRVATIVES JTR TR RTINS T TR TR TR VIRV . TV T Y T oV T I TIR TR S TR T o Yo o AR JU o Yoo Yda [T I N IVINTIN
VOOV VOVYVOV-INV VOV YOWVONDO VYWV ONNOVODAYVV VOO VONYGOONNO YO0
[elelvlolelolololnlolololnlololslolololalnlelslololololoinlolclels Tololololololofole lo ol JoloYe)
o R T R T B R R R LV R PR Ve EETE TR R e VST

139



g g e TR g Rl Ry R R
I NN NN NN N NN NN NN NI NN NN N NDNNNUNNYINNAW
e e W i VL QU Ul L L L D e e Wl e g
Wl U ey, NOMUWOUW OW L el WSO N e e W el U
WOOYVOVONOWMOUNDTOUOVLVOUVONOOWVLRVYOVOLLY
(olelslololviolelolédlolaluislolalolslalolnivlolvielslololalolololelo]
B R R R R R LR R R R IR

T BB Tg B e GRS Rg e = ® g
VI NI NV NN NN VNN NN NN N NN NNNNNNNNNAWV)
[SIRVIRTIUISRINS IREANSALEL JUNRTaY ol NI VRN YN SR NER - VAU Lo, oV FE Y UG 1 NS YD Y UARY SR VS ¥ g K50
Wil WL WL U OMUL DO W il L WL DWW OO v W el e L Ll
V0OV ODVONOVINNNDOVOVOOO0~00DNQOUOVL Q000N OD
QOOVQLOOIO0OOOVOVLVLVODIO0DVDIQOQOODDOID
R ER TR TR ERRERERRERERERIBRREFTRERE

RO K T N I RS Y S I N N S N I N N T Y
N NIVINVIN L) SIN NNV NN NV N VI NN NV VNI NN V)
Lt b W L M L L N L U e e UL L L L e OV UV L L U L e B i W L U W
[y Dy 1 W N ¥y W G B ¥ WO & 6 W W O SO W O O WO W W g o o J W I N W T Iy ¥ W S G 0
VOOV VO VO OVOVIONLOVVWOOWOOVYONNYOIVOVLOVOVO
[e]olelolojelslslelilelololélalnlololololololelnlololo]ololololole fo)
R I R IR Y e R R T R I A I FE TR IR I TR IR

G B g N e R TR g e TR R R N
VI NN NDVIN VN LN N NVIN VI VI NIV NI NIVIN) VRN NI NI NI
Wi u et Qe I mU Wl cO MWL Ut L O Ut W L Ut L e W L U

~

—
1%}

Lol T R Y S BB
NNNNNYINVIN VY
W<l e il e
[WESENe JWAe S [N VT Wy ¥ ST MW iy ¥
WANUNY VO O0OW
[eleolelolelelelelele]

L T T SN T Y
NN VRN NN WYY
Lol o0 el W
U DU O N L WL W
VN 0000000
O0LOO0LVLOLOO

- h et e n
VNI NVINNUHINW
U QW OQA MU LWL Ue W
[ Ta N EENo No o JUAIN SN NNRVERN N
VOVONNOYWO0
ejlelolslivlolsleleole]
F I I TR RRIE

~ oo
wVVIINVINNNNW
Ol Quiud. LW .

Wit WL e LU DWW O WL W W DL N L i el B U e b U e Wl e
VOWOVOVOOOONNOWOONNYVOOWODLVOIVYVVOO0O0
[e]elejoloje el lolololblelele oo lolviols [elale oo lolelo [olale e le)
R IRIE TG IR RN R R RIS TR IR R IR IR

L B I S N S R A S Y I L I S S S T S B S )
NI NN N NN NN NN NN NN NN NN NN NN
Wit vy uwus~snmo L by <t~ e ety el u W
Wiy i oomrwit e detl WO Qe o Ui L W WL U

=t Q0 W U P WOV, L L W
AdODOVNOOYWL VL
Telolololslololelole)
b= Y F IR I I IR
TAlH ™ ™o e ™
NN NVINNNNW
N U Q=W L
QUL N0 OV UL U L

VOOV OVYWOVOOONVLVIOVORVWYPINONYODOVIOVOYVOLOOY
>lelelolelololslolelolololololslololololololololelelolelololalele o)

*
NNUVNNUVN NN NN NN NVINNNVIN NN N NNV
ol b L L O~ W b L L O UL N O LW U e LU W
Ly Ly momuword L b Lol o b Uy e Wl
OVVOVIVVLOVVOSOVNOVVYVLOYVHNYOOOVOVYVDOVOVVYO
[olelololelelolslolololololelalelololololslelolelololololnlnlolelols (o]

L I I I I Y R T I S I I N S I S
NN NNV NN NV N DN NNNNNUN NNV NNV T NNNNNNWY
Ol it bl Ol L g U UL WL N O <UL W i W W g NS
U LWL L NDMOUL WO U U e L UL Q@O WL WL U U U L WL O oW
NOYWOOVOVONOCWVWNOOVOYVOVOY OVVOVONNY VOV VO PVOVONND
olelololelolnlvislalélelelolololplslololololeolelalolololeololololo lole)
IR I R R IR IR R IR IR I I I IR R R R IR I I R

140

(L Ja'd
[gV]88]
xQ

58]
Wi~
wnz

oI~
Wiy
N <~

OV~ O00N-0OV0Q
QOQOOOO00Q0C00
FFEFRESEFERRER R

LR B L I TR o
nnNnNVINN NN
L= SIOAL S To) [TV VSN TN
QU MO WU
OOVUNN~= 0000
QOOO0OD000
FeFE I IR IR R R

L S N N
NN NNW)
wuwouuwuwuw
WM~ do Ul
VOLOYOVOV
[elelele ol lnlele)
IR RTERR



L S B S B I N T I I I I B I R B I S I R S T I B R R S T I
VNN U)UN NN NN NN NN NN NN NN NN VTN RN NN NN N NN WNIHNNVINNNWT
MAanLoEmMnLen O Wil by g g U Ot Wl e <UL i W U U e N Ot g W W
MOVNULL COM AT U He B e LL U e L e U Sl U e U OO L U- L A U N b L Ll L N O ML Sl L L
NNV~ N NN ONN DO OVOVOVOWVODLOVOVORVUOOVOVOOVNOVOVROVOINOLONOOVO
[olelelolelelolslololololelolelalololnivslbielwlelelolvlelvisiv(elelololelelolololololeislole )

LI Y S T U L I I N B I B T R Y S O I N R B I S Y NN IO A )
NNV N NN NN VNN NDINN N NN NN NNN NN NNATNNNNUVININ VTN NV NNVINW
N WOl W LMt~ W e el Ui Vel U s L e O U e UL L W ot i = bt i W
OULONL AW U O@UL WL L N LW W Wl O b L N L W e e L ol OML L U e W
NONOONIDONONVYLOIVO—DO0VHIYVVYVVOVVHIDOYWILOVOV VIV VVONODVYVOY
QQULUOOVODOV0VVOVODUVODOVOVDLULOOO0OCVUVIDOODVOLLOVTOVULUDLLVLOVWOO
R R R R R AR R R R RN AR R R ERR AR R TR

LN T B B B N B T T B B B R B R R T B B R I I BT T TN BT N N O )
VNNV INWN VI NNNVIVI NN NI NVINNUI NN NI NN NNV NNV N NUINNVINWD
MOVONMO LN VO NG T LW L WL L O WLy O L U el L W L B WL U <T U UL NT LWL
MOONUYND L D00 MU U L OW U O WL U L UL WL W O LU OO O U W e Ve L e W il e U WL L O W
NN ed QONNNANNN OO OVOVOVOVIQOVOVOOVOIOND~OVUVOVO DV 00NDVMNC
COVDDODOCOCOOA00D0ODOITODOODIODIVDODDO0DIODOOQDIODO00

L R R N T T S TN S I S O N R I R I R R SN S T P O S N
NV NV NN VN NN N NN NN VIV NV NN NDNN V) NN NN V)N NN NN NN NVIINW
LWL UL ot M Ol b i L OML e W Wl Uetl W G L WL L O VUL L W
L ONULOUWL D@WO WU WL U N WL U e e WLl O M L et L Ll e e, e e U e W e o U, O e W O U
VOOV NQNNNNOQONO VOWVINVOLYWOOUONOVYOIVIOOUUOVVOVIOOVUVWOIUNOWOYW
[elololelvlololojolnlvislolololslolslolalolnlnlelele b lololClolololo]alslelolololololololv]elote]

LN S B R I I ST L B Y O T S U S S T S BT I I I B I N TN S o ol T K U N
NV N D) N NN NN N NN NN NN VN DI NN NN N NV D) NNV N NN N NN NNINNWD
OUWOOQVErMmUW IO L <t b bt N Wl oot Lol i U W d= D e L L
OONONQOODUL WO ML W Lty Ul e aNOMUL L W Wl N UL Wt el oy oY el e e U
NN~ NN INOVN Y OOV IONVO OV OVONOOVOVVOVL=- 00V YOVORVODOVVYO
[elelolelelolololélelo/olbis]oldlelolelololnlolololplofololelolSlololelololololololv]ololololele)
R R R R R R R R Y R R R R R R LRI R R R TEIEILIE I Y

”7,,,’1,,771".”9"””""!’,”’,,7’,,!17’9””
VI NN NN NN I NVTN VI I NI NN N N DD N NN DTN NN D NN NNDINNW
W OO LU, UL NN L~ W U U OO L U U U U e W < L L L NP W OO e L L U U WO N W e, O
WO N MU @@ UL O W WO W U W W L U L OMIL L Ol WAt e U W ey Wy, W o
VNN OONONNOON VOV VOVOVLVVOVVOVIONOYVYOVMOVVOVYVVOOVORVIODYVOVLYVO
[elelololololelololololololnislololololololslololslnlololololololololololvlololoIn]ololglnlolole]
B R R T o e g  EE B R B F R g R T T e e e B R e

LI I S I R S I S RS R I R S Y N S S R RN S
N NNV N NN N NN NN NN NN NN NV NNVIN TN NN NN NN NNV NN NVTINANWY)
LULWOXU NI ITONOOL Lot Ll Wy WL b Wl MMUu L Ol e W L oM el O
LLONOULONO0O0OU e LAV NUW W el i W Ul WO L U Ul e L ONO M L WL L L N
NVOVNM~ONNNNNN IOV OND~VOOVYOOYV OV YOVVOVIONVVVOVVONDYVOON
(elelololeslolalolololololslslololnlolololelolololsisislolelololslolololslololeinlololololo ol
g A R R R I R S R R T e e N A R I T R I S e I I R I I T I I IR I

141



L I I S T T B N S N S N S P S S N I P A R L N T N R
NN NV NN N U NNV NN NN NNV NN N D) NN U D) NNV N W) VI DN NDNDN NI
.U Wl U bl U O W DL U OO U (YN L Ol U B Ul - U DU O <IN U U U b 1 W oD =D L L L
ot Ll W W LU Ll O UL W, WOV GO OOV UL A0 S0, O L L M U W U L Ve 0 0 Y e L U U L W i 0D VL LWL
WOOVOOVWVLVOVOOVVNYNNNMODOOWOLOVOOVOVOQONNNY IV OWOIONOVY
[slelelelelololalolosleoleololéloivlolelolviolélalolelelolololelololblololololololeoloslolsololole]
R S R R R R R R e R VR AR B e S R R I TEF R S T

R BT RN R R R E R ™ ™ ™
Ly NN NN NN NN LGN V) N NN NNV NN VNN NN NN DN NNV DN VNN VTN VRN VNG
O U L LU i SN O WM OO O LWL LWL LU OWL. QWO MW L LD NEFnOUd. gL W
OILL Wl Wb Wt e e L O NINWO O OO N WL W L L W QUL PN U W 00 00U O UL
O OVVOVVOVIOVOONVONNMNONNOMOVYYGOOVODVDONODNOOV IOQODOOVN 00
QOOOO0O0ID0VOVLOVIOOQUOVOOVOOVOVOOVLOOVDVODLVLVDDLULOOLDODD

LS O T Y R S T ST T I N I I R O N I T T R ST N IR SR TR N N T N N T Y
VNIV NN NV NV I NV IN NI NVINUIIVI N NNV ) NN N NINNYI NN NN NUINVIVINVIN GG
LWl e -l W W W VUL Wl W e W, el e M- U e W U N OOV L e e O VU T D OV LWL
LU bt W L MM T WL e L WL e L e L DL VOV L UL L L O QUL @O WiV L
VOVIOVVOVIOOODOVNVOVOVNNNVOOOVOOVOVVIOVVOV~DVDOON VO V- DNNJONONOY
[elelelslolelololololelalelolvivivielelololelolvielolololololo]olslolololololololololelols Jololo)
A R R e R R N R e R IR IR R BRI I W R TEI

O B I R B R R R S B T T I S R O R IR I I I S R S N TR Tl TR T T S L B
N NN NN NIV NV N V)N DUV NN NVIVIL) DV NVI NV NN NNNN NNV DN VITNNVINW
~OUL W UL W L L O Ue D QU QO Wil DT LW UL Ul e L VUV UL L e [ U O U T O U L
g U b U bl L UL N U W ™ O OGN OV U OO D @0 G0 L e L e Ut SO P 0 W0 e L i e L W D0 W QU L,
QNWOUOW ONVONOYUYDNINNNOMOOUONOQOUOVIUOWOINN™OUY YOV IDVUOVUNOIW
olelelolelololslolololalvivlolololulelslelolololololo ool s oo iblolblololoisiolv]ololelolaln]
B R R BB I R o S o T L e Rl R R -k B b T SR S oy, B O Nt eI T

I T S IR O R T SR TSR SRR RPN SR PO S T U N S R Y I R R Y
W<t <L W i NL OL oL Lo N<gl Ut i DN UL WO bt i . ol oyt gy,
WL OWL Ly NOMU MO NOUL WM NOQULNW L L OOW WML ol W Ul U 0Nl u
ONONIOODDUIONDQ~NMNMNQONMNNOMNOOYWNNL 0OD2DI0 YV OVOONAOND IV
[elelelelelelelolololololelelolSlolalnlalolelelolelelololblélelalololtlololdinlo ool el Ole (o]
FE R LI R R R IR R IR TR R R R R RS TR R

LN S T I N P I R S I S R PN LRI S N R R I
VNN N NN N NN NN NN NN N NI NN N ) N ) NN NI NN NN N NN ) NN NNWT
Ludowddu Wi~ L WOQ—~ANWOONUL L. wnw L b gl ~u Wit bl U Ui <<~ i
Ly L oLl b oML LM ONOOOOODW LU U O L OWOW b L W il Lo, on oo w
OVOVONYVOVOVVONOYYVONNNOONNNOWVOOVONDVIOONONOV YOV Q0L 900OVNDOVY
(olelslololslolololololelolvlvlololololololslelololololnlvlolololslololoiviolblelolelololelnlols
I R R R R AR R LR LR R R R R TR R IR IR

L T S T Y S R S I S T N I A S I S T Y Y IS R S G T TN U T I T Y S Y
NV NV NI NN ) NV V) NW) UTL) VM) VI N N V) NN ) NN NV NN NN NV NV NN NV
<TOW UL L LU LWL WL LW OUWNILULOOOO<CWL LU W UL LU DU ULNOVLULULOO~0MOU W
N b Lo s iLL oM OO WL W L QWL O Dl L OO0 QD O Wl U
O~VOVVOVOYOVIOUNNNOUONDONOONOYV OV OV O ONYIVDIONITVOVNNONOO OV
(o]loleleolo/elioleloleololollsloivlolslolalelblololololololélslalololololslololalofolvlolole/olole]
e R R IR IR R T R I R TR IR I B R R R R IR e

142



L R A S R I O O LT R I A I L TS I 'S
NN NN NN N NN NN NI NN NN )N NNV NG NN NN NV NN NDNNANIWL
Wl WL Ut L, O UL L W WL WO ML OW vl W e W W e <l W L W L UL L N A OO MO L
G L ™AL L UL L O e QUL N WL ) e el U N L e L W WL U N ML Y M D 0l O ™=
V0 OV OV NOOQYOVVONNNOOVIOMONOVOOVOVONOVOVOOL2O0NOQLONOOOVNN
[ololv]olelolelelolslolelolelolhioislelslalvieleolo/olelolololdlviisioleololololeldlolololglelole]
IR R R R R T R R RN R R R R REIEE R TR R IR &

L T T I N Y S I S T T N I O T ST S I T T IO T N N S T I PSR N SN N
Vi) NN NN N NNV NI VI U RDNAND )N NN N UHN NN NN NN NV N NN NV VNN NY)
L Ll O= N L N D Qe e DI UL L SO UL L U L W L U U S el L D U e = D . N
WL LN OO O U UL el UL OO0 ON U oUW~ U Ut e WL W QO MWL M W0 N 0W0n
WOV~ OONYWY QOUNLDONNNONNONIONOOOOVOOVODIOONOOOONONDONO
[SlelelelolelélolelelVlelelelelslele 16 s lelele s lelels el ie leléla (s iélelele e e lelvislelelale]
IR R R R R R R R R R R R BRI RN RN AER R BRI FAR Y

,"”’,”,7’7,9”’,1,’,!’,’,.,,7’7’,7”1,,,7,’,’7
NN NN NVIY NN I NVINV I NN NN NN NN VI NN VIVNI NN NI NV) N NG
Mo b L W LWL L O UV e WU W L VUL QU U L WL e L O <Q O M W W e U b W (L He L ™ OVW O WU QIO
Wbt e MO L WU U L D T L SV SO WL 0@ U L U UL OV O OV M L L e et Lo b (L D O 00 U O U
VYOOV ONN—ODVOVOIONOVOVOINVYNIOOIVOOVNO=O VYOOV IVOVVOVOODOOVNDN
[elelolelslalivlolololelviololplisivisielele lolelolololololololeiniolololololololololelolololelole]

P N I R I R T S Y S N N A R T Y Y NS S Y R SR Y N I N R TSI RS
NV NV NN NN NN NN N NN VI NN DN NVIAN VNN VRN N VTN VI NN VI NV N UIN VY
Wt il QUL WL e W U D MN UL OO ONOU Ll b UL e g Wt W e U i, O O U U DU DM UL
e \0OW L UYWL U WL WM L WL WD ™~NQUW QOO Bl W el UL ide e e L U . O U U, DN D
WANNOQYWOOOVOYWIYWONNOONQUUNONQUOVOVUOVVIIVUVLOVIVOYIUNULUNDOQ
[e]le]elolololololelollolnisislelalolololololololololelalollolelolnielolololsleolololololelolole]
I e T RN A A R e R R R R N IR R TR TR I I IR I A I I R A WS

R TSN S N IS P R T N S P I T U I RS S N N I T S ISR S N B R S
WV NN NN NN NN N NN NN NN N DN NN NN NN NN NNV NN NN TSUIN N NN N NN
Wl <t~ Ll L OULO<t(N=-I0 WL Ol Lt U Dl L L L WL WL LU NNO WL OW <~
Lol L QWL U, LWL L ANWLO 00O NWL U W Wl N L W W L L Wy 0N O W0 xn
VOV OVOOVNOYONYOWVOOONONNONNMTONIDIOVOOV O OOV IOOWOOO0ONQOVNOOQ
[e]leolelolslolslolelelololoielole (ol leloldleleloleleleeolblelo(oleleloleldldlole (e o le fale ke lol e

L T T T T T G Y S G Y
VBN NN NN NN NN NN NN NN N D) NN NN D) NN NN NN NN N NI NN NW
[T VRTRIRTNIIRTRN N ITHINTNIRINe J1 e JIRIEIIIS [o, SIS TN TR JININo RN TRINTRIRTRN A SIS fauloh Fo iR
Luwwiw o ontuy tu i~ o onsnywL oL L O de il Wl WL i W MU 900 oo,
VOOV YVONVOVDOOVVVVOND NNOONNONOOMOVOVOVOOVVOVVOVODONNONDOW
[elelololelolololinlololslololololslolblololbloleloivipleslale ol lovlv]elololsiolololgln oo lo)
R T I I IR P R I R N R T N R R R e R IV R RV T A IR YL R R I I T R IR I I

L T I Y S B R R I N B Y T I I S I R T N G T T T I S T S T B T OB
NN NN NN NN NN NN NN VI NN NN NN N NN UNNNNINNNNNNNNNNY
LWL ouwo I~ el o NWP~LONW LWL WL O L L L ULy L. OML 0O N O~ oL
[T VIR TR TIRTITa TN s X o JUARVIR IR JERU o ¢ Vo JANTQ R = QUINs o JUNISS Jou [NV IR EEN NIV IRV IR ST MU A VIR TIRT VIRV 1y 5 R NN JUQ TS o7V ¥e o INo 11g }
NVOVOOVOVOVONNDIOWIONNNONSNENOYQOVDOLIOINDVYPOVIOOOVINSOININIDOND
[elolslolelelololo]ololololnlololslolololololalnlolnlio/slololololololols jole lolele lole lolele el
MR R R e IR R LR R RN R AT BRI IR IS

143



* e
D I e T S R I A N S A T ]
VIN NIV NV NN N NN NN VI DNDIN NN DN NV
(e L Lo TR T UM THTIR VMY TR TIR N N T I TIR TIRY I SETIRS ST YT
V00U L L b L U D O M U L L O L0 BV UL WL L
QO NV WO WO -ONG Y LODNO WV ONUNLDO 00
e lelelololelolololelololololelololololelolelolelole o
HRBBETER R BB R E LR BB E R R BRI R

LN S I T T SO Y S L LT O Y T TS I SO I
NN NN NN VI NNNN NN NUNUNVINANDY)Y
MOU <Cutl ol Wt G O~ W Ut AN QO U - <
MO UL UL W L W DL QO POW WL OV OQOONM@M0
OOOVUNWVO Y-V VO OWONNNYOONAONNNNNON
[olejelololsleléle ol lolelblelelseldldlalelolsivielele]

e P o e RN ™R
nNNVINNUIN NNV VN VIN NN NN NNITNN NNV
MWL O AU W Ul W W QUL W QOO P e e < U D LS L O
[+ NN JUS RN Ne R TNV INUNRN MRV IOV U TR Ry jUe YT o Vo [N T I U IR SEe S N T Vs o [Ta R USRS
QONNONDVDVOVDVONOONYVVYVYNQOOINVN
slelelelviolalelolslslololelalololololololololslololele/]
Fe I IE R RIS R R R IEIEIEIEE IR

P I I I R N L NN NP A
VNNV NN NNV NNVIN N NN NN NN NN
OW <UL e Ll U b W NP O~ O L U e @R~ ML O W
WU O UL WL WL LW DL N QO L WL WL UL DD D U™
QOJGNOWO OVUUV~HOOONYWOWVWLUOONOGNND
[elolelolslololvlololelolelelalelololvlalololololololele]

LB B N R TN Y S Y N R N S B L
NN NN NN NNV NUNNN N NNVNNNINUNINWV
O VN WU W U L~ O UL W WL W LU0 F 4 F LN G
ONOMOLL W L LW LW ~ONW WL WL LoooOow o
NOQNOOVWOVYVOVODDOVNNQYOVOVONNDDONN
[elelslalélelslolololelolélolalslololololololole lolelele]

P A S LR I L R T S O S SEPUY N UEUEY Y
NN WNVHN NN NN NI NN NN NNV VIV
LU WUl MWW U WO G L LWL g OMOU — W
WONONW L UL OO UMW U LWL 000 W DN
VNOOMOVONNO YOOV YV-OOVOVVAOANOVONOY
[e]lelolelolololeislololalslolelsinlnlolololololelolelole)
IR R IR IR IR R R I IR

LK I S B R I O T TR S Y S I R SRR I R Y
NN NN V) NN N VW) VHNH NN NN VHN TN NN
oMol b L b U~y bl iLoxaoauwnmm
VOVOQU WL WL W U UL O WL DL W LW UL~ 00 nor~0n
ONOOVOVVOVVOVVONINOY QIOWVWIOUNONDONNO
[eleislalolplololololslnioivislolelolalslolipiplololelele)

144

THE DPDA HAS 0232 REDUCE STATES;

CCMMENT
ARRAY O

-

x

N & & & & o oo™ oo ™R
O XXX KR X XXX X XX
FHON~N N ~OOUN OO NOON

OLOOVOLOOLVLOVOOV0V
CIEIE IR IETE R R RYER
x
(@ 2B I R SRS S N S
Frmdr A A QD = QO OO O O~

olojelelolaleleolejololelololole]
VM######### TR R ER
O ™™o oo ™ & o
O XXX XX ALK XXX XXX XX
FHQ~~ O~ O OO NNNNOD N

QOO0 OOAQODO0
e R AT I R IR TR
>
Lo B B TN B N B B R B N I
2K XK KX XXX XK K
FEOQON = Ot = QO T ONO O~

VOO VQUULOOWOLLVOVOVD
SRR TE LTI R
>x
[N I TSI N N
2K > XXX X X >
Frrded Q e i OO NOD

QOODOODOOOQOQ
O FEIEIRIE I IR IER IR RTIR
>
N e & o n o0 &0 o0 v 0 &
QXX XK AKX KX XXX XK WVX K
FNOrd N == ONOOQONNO

[eoleleieloleldlolsJololelaslslole]
S IR I IR I FE R IR,
>
QO ® o ® b ™ raar ™
QO XX XXX XK XX
FHAO ANt A~ D0 ON~DOO DO
delolslolelolelolsleloleinlelole)

IEFE IR R I ILRE
]

LN S R N I R S
AL 2D 2K 2 XX K 3K DD 3K DK K 3 N XK K
UNQOQ =~ rd =4 4O ~1OO NN O
QLOODODDVDVOQVLOODCQOOD
-

N I T L T S Y N RN
UXXXXXMXXXXXVAXXXX
ZN~H AN ~~ 4O —ANOO QDD

[elelsielelsivlelolelelylololn o]
W) R th SR I TE R T

—

P I N R R A

X X > K> XXX XX X HE G
NN O~ AN O OO NNND

MODODDOD2VOO OO0 O

MBI R RR TR TR

N



- "™
HKARHXXX X
O el vt O et
QOO0
ILHILIEIEHE

~e o * 0w
KX XX X
~ O NN —
QOOQO0O
LR T

S N Y
XXX XXX
— O O\ et
[eleleleolele)
I RFEIE

LB I N
XX XXX XX
—t (N O I~
QOO
HFRBPEFRERET

*e
e e S
XK XK XK X
ot e O O}
DTOCIOTC
FRFEIEFRIR R

™ o & o o~
XK XX
O~ OMO
QOOQO0O
SETEIEFRH W

L N S L
RXKIXK AKX XX
~O—~~=NMO
(slelelelelolo)
R FEIFEIIE

S B e &g
XXX > XXX
~NO~O~O
LOOOOOD
I IR

LB S S o T B
SN NI TN INVHRND N
O~ FIN DL M NN <T
MOODODOODO~NO—~
O UN NN AN AN O
w###########

LS I SRS RN Y )
«NUNVINNUNNNNW
N O F NN O M) N T
NOOOO O O v vt e
O MO NN OMNN O
[olelelv]dlolelolels e le]
OHFERJRRERRRREIR
£ 3

g e
SN NVINVIVIN VTN
VO~ FTUITNUVOO NI\
WOUOOOOLOUWUN =t~}
L 0 IO NN O e NN 1
olololelelole(vlolelale)
ORI FIEH BRI
Ik
L R S R N B N
NN NN NNUVNVVINW
I O TNV WL (MDD
QO—~OOWVO~OV~N
Q () L) LOALLO ) —t
[Slelelelelnlolslelolele)]
[¥s) (1)
L) e o & g O & & e B
QNN NN NNNNNUNW
DO~ MININNWI<T L OO
QOO0 OCOMPO—~D
WMo NN O~ ~un
[ delelelololdlelole/olelo]
[ FRIR IR ]
[a'4 .

U) & & & 0 & & &0 & o & o
OUNNNNUNVINNNNNY)
WOMMETNNNTINY D
=OODOO0OO~M~D—~O
Znonn o onm ~wn
etelolololslole lalelele)
g e
- ‘
. & ™ oo & o & & o & &
VNN NVITNNINNNWVY
LIOOOTOINNQNNO@
NODOOQD gttt ~D
QoMUY D ON QU
MHODDIOO0ODIDOD0
QI IR I I

ARRAY 00

LI R T Y S T I T U IS R A
NNV VIVNNNINN) NV) NNIINN NNV
DOUILOONITCAOFTILIOOAOMNNOT ~O =~
LA O N N AN P QO NN O NN O O
YO NN N = O NN D N O N N MU
[eleo]elolelololelolololololivielslvislolele]
R RIS H TR IR T

L B R L I I I T o T B I L T
NNV NN NVINUTNN DN NN NNV
QUOMM~NIMF LV OAMNOT ~QOm~=MgO

O~ NAN PO A== 0N M MNMO OO
OO AN NN N OO IN NN MNNRS
QULUOVOOOVOVLVLOVOOOOVLOODOO
R IR RBEIEER TR FETEILR

L I T I I T I S B T T T T AR T I o

NN NN N V) NVITNNUINNNNVINWIIVIL

S QOO M Q=N FAVOOMNDINT ~LU M~ W

Dt o med T P OO et N U N e et QO N O et € 0N

I IO ONNIN: AN NN OO NN O DN

[elelolnialololelslolololoislolololelolelo fo)

[
o

LI S B S SR O I S SR O

V) NN N NN NN NN NN NN NVINWD
WoOOoOWLAONNVOIVODNQON W MLINW
QO <TDNN NN OYN QD =~ Q DN NN
DU OO AN NN ON OV O WK
(nlololelelo/alelolsvivlalolololsloleln]olels fe]
W T pe eI eI e R I TS TR

s N\
LU e it
ngo
<0
m >
—~<
w<go
viaoo
uog
-
(S10]

L e g ™ ™
NN N NN NN NN NN NN VYN NNV
QUL APOTFT 00T ROAMNMOOFUL PO~
LA~ —~ AN NN NN =~ O ON NN
SOOI NI DN OO O N
[elelslelolelv]elolaldlnloleialolsleoleleole)
IR TR EI R RIS

L I B O O B R B N iR ol R N B
NN N NNNNUINWN NN NN NN NINW
QUWULWOOTOMUPDODNMORTUFOOW
LA~ DN NN NO = = O DN NN
DN O NN NN NN O OO DN
olslelelelolslolslolelololololelnlplslele]
FEF I I LI IR IR R

LS T T N RN Y T ST U T N I )
NN WD) NN NN NN NN NN NVINY)
VU U OO OO T<TOAMNO T~ ~Uu @
<A N DN~ D ANINO =N O N M= QO
DOoONIKIOUNINN =~ AININNIENIIN O DO N
DNDODOODDODOMNOOOOODODHO
I IR IEIL R IE R IEIE P R IR

145

STATES;

ThHE DPDA HAS (0C49 LOOK AHEAC

CCMMENT



#84X
#C3X

Xy
BOX,

ARRAY (O

DN NN
SN LM~NON-
VINQUV O <L

NNV
«ONJCON P UL O
NANCSON~DO
<TONONNAINN
ORIO0DOOD
NIEJ(RIEFE R R
«Q
# S = 0 B o
NANUVITNVIV)
S = < WY
SZAJ.DCJAR
[33TaVEaVIaN FoN faV]
(elelelololsle)
e I RIE
Q@
X e m e
NNV
e (NO O Mt
= TNoO
NN N
WOOOO OO
b~ IR
A on
= & o & & g Oy
[%1%1%1% 1% 102 1% 1%
QUWONQANOVOD
O~ ~0000Um
DONNNN NN N
NOOO0OOQO
I WEIE IR FEILIE
o4 .
Ul & oo & & o & &
QYNNI
WOOYwW—Om
<t omnoon
ZANNNNNANN
nlelslslelolele]
IEIEFEFR R
—
(o' A A A
QWA NNV
Lo nTuww

ARRAY 00

nNNNYY
[ d'aNoY It
N OOV
[alelelolelele)
(olelelololelel
DR R
]
B S N S
1%21%1% 1% M7 170 ]
SN
NFO-~0Q)
NOOOOOD
ODQOODOD
QW FEI IR
o
B2 TR B R )
~ NN
NN O™N-D
[[IAST Y g pafe e Je 8]
QOOQODOW
WOOOODD
PR W R
<1 (X 3
b= ® & & o 0 n
(%1521 1% 19, 1% 104 1 %]
4NOMITODON
3NN
OO OO—QD
LOOOQOOO
IR
o
Wl & o™ o oo & o
ONNNNNNW)
W<t~
—MPE O~
Z000Q000
—HOO000000
IIEFEIIHER
—
X e " o o & o
Unununnnunnvn
T OQOONLD

ARRAY Q0

146

#00X, #00X, #CCX,

4CEX,
00Xy #CCXs #OOX, #00X, H#OGCX,

#00X
C>;
#

#00X,

L HEAD>;
00X,
00X,

<SYSPROCREN
#00X,
#00Xe #0

#18X,
#00X »

COMMENT

#08X,

MENT
#0CX,

b )
Xy

COM
#00Q
#00

#00Xs #00X, #00X, #00X, #00X,

#00X

~
L2
NA=O
OO0
b=

-
Wwix >
e le)
Q.00
TR

V- -
VXX

QO
[

W e e
XXX
WO
QDo
WIR

COMMENT <BEGIN HEAD>;



#CCX, #0OX, #00X, #0CX,

#00X

#00Xy

L
e~
A~O

TOO
= 3

LN ]
wx<
OO
ao0
b

) & =
V>

o0
=

W o o
XXX
0O
[]lele)
QR

#00X, #00X, #00X,

#CCX

#00Xs #00X,

#CCXy #00X, #00X, #0CX,

#00X

#00X,

#00Xys #00X, #00X,

#CCX,y

#00X, #00X,

#00X, #0CCX,

#00Xy #CCX, #00X,

#00X,

149

#00Xs #00Xs #00X,s #0CXs #CCX,

00X,

L -

=2 & -
> >
N~O

QO
Wi 3¢

D e
QX<
Woyo
L O
O®w

A & &
VXXX

o0
-t ¥

Wwh o o
=X
2.0
00O
O3 3

#00X s #0CX, #00X, #00Xs #0CX»

#AEX,

L

#00X, #00Xs #00X,

HCCX,y

#00Xs #00X

<IN
#00X, #00X,
#00Xy

COMMENT
#00X,

<OUTPUT CLAUSE>;

COMMENT



8tL

COMMENT

oC [o]e]
Wl SeXxT XX
- -
w
Or-
> X
- -

o e -

. o -

- wn
R -~ FIE~ R
OOV OOV ocouv wo
OQOwe Or=ws Obus
> X )X >
- - - [P

e X
- N

b < 1)

- -
IR
[o]e)

or
X

S pKee DK
-
-

- -

S S<ae

- -

O Or-n Ci=R Or~xt OrFrX 00— OOm oO0O0Om oo

OoONnYV OV v OV oNv oCO oo

o)
e B AW

[\
- e D -

ST XM D¢
©

I
CHU’(DW#
- 2 X

i

#08Xy #00X, #
#0CXy #00X, #
CCMMENT <CAS
#00X, #00X, #
#00Xs #O0O0X, #
CCMNVMENT <CAS
#00X, #00X, #
#00X, #00X, #
COMMENT <BAS
#08Xy #O0O0X, #
#0CXy #00Xy #
COMMENT <EXP
#08Xx, #00X,y #
#00X, #60X, #
COMMENT <EXP
#08Xy #00Xy #
#00X, #00X, #
COMMENT <EXP
#08Xys #0OXx, #
#0CXy #60Xy %
COMMENT <EXP
#UBX, #O0Xy #
#0G0X, #bOK} #
CONMENT <EXP
#UEBXy #00Xy #
#00Xy #60Xy #
COMMENT <REA
#08Xy #00X,
#OCXy #60X,y
CCMMENT  <BIT
#08X, #Q00X,
#00X, #60X,
COMMENT <CHAR
#0O0EX, H#00X,
#00Xy #60X,

<REAL TERM>;

#00X,

#00X

#OCXs

#00X

#00X,

#00X

#0CX,

#01X,

#00X,

#COCXy

#00X,

#00X

#00X

#00X

#00X »

#00X

#00X,

#00X

#00X

#80X,

#00X 4

#00X,

#CCXy

#00X,

#0CX

#CCX,

#0CXy

#00X

#CCXy

#0CX

#0GCX,

HCC Xy

#0CX,

#GCX

#00X,
#00X,
#00X,
#O0CX+
#00X,
#00X,
#OCX,
#00X,
#00X,
#00X,
#OOX:

#OLX,

#00Xs

#00X,

#00X,

#00X,

#0CXs

#00X,

#OCX,

#OCX,

#00X,

#0CX,

#COC X,

#00X,

#CCXy
#0CX,
#00X,
#CCX,y
#0CX,
#0G0X,
#0CXy
#CCX,
#00X,
#FCCXy
#CCXy

#00X,



6tL

* 9 M w e
=
o0
XX
- e
@O WFe— e
O~ oOor-n Ok
on

onm ol
XXO SO wX

#60X, #
#01X, #1l2Xy #01X,
20X, #00),y #GO0X,

<ACT

Xy

“ @ T = = [T e =M

#00X ¢
Xy

- -

0
PARA
O

XZ
~» m

- -

p

cCOr OO CcCr»
- m

><><3

- e M - - M
COr

- »

Xy

O OC OmC orC

QM =N
pOV OO0OX OOW o

e m
=z

-

- - Z
>—

O \Dee

> X

“ -

e m
=z
g

A XA XXA O XXA O XXA X

(el
on
P4
- -

m
O OO

2X1
00X,

OO0 OO oOoOoOMm OO0 COoO0O oon 00O oo oo o000

COT OO OO OO =M OCOX OO OO O OxX Om=z Ok

e m
=z

(@] e)
- M
el

p
00X ¢
00X,

e > w220
(@}

- -

oo
O-an
x
> WD WRV BBV BB B> BB B

> @ . 0
O m
FFR— W FWT O JRT P R AR B

[

HKXZ X XX HKXRX XKXT HXIET HKXEZ XXIX XXX XMXIZT XXT XX

OB Se Dl WX WXTT O XXCL WX Xyl S X

#GOX,
#0O0Xy

oo
-
. -

c CceC OoO~C 0O

INP

NT <DATA UNIT CLAUS
PARAMETER LIS;)

TE

RAMETER LIST>
#0

RAMETER

E2;
#00Xy #00X,

#00Xy #00X,

%M

O
-

ST
0d

Pedaid

0 Q00X

TER LIST>;
#00Xys #00X,

#00Xys #00X,
#0CXy #02ZX,
#00X, #02X,

#0CXs #00X,

LIST>;
#O0CXy #0O0X,

PARAMSZ;

H#CCXy

H#CFX»

RCFXy

#CCX,

#O0CXy

#CCX,

HCCX,

#0CX

#FCX»

#FCXy

#C0CX

#CCX o

#0CX,

#COX,

#COX,

#00X,

#00X,

#0CX,y

#00X,

#00X,y

#1EX,

#LlEX,

#00X,

#00X

#0CX,

#00X,

#OCX,

#0CX,

#00X,

#00X,

#0CX,

#0GX,

#HEEX,

#FEEX,y

H#COO0X,

#C0X,

#CCX,
#00X,
#0CX,
#CCX,
#00X,
#O0CX,
#CCX,
#OCX,
#0GX,
#CCXy
#CCX,

#00X,



#0CXy
#00X,

#00X, #00X,
#00X,
#C0Xy #OLX, #83X,

#00X s

#CCXy
#0CX
#CFXy

#00X
#F8Xy

#0CX,
QO0Xys #0CX, #00X,
#51Xy

PﬁRAMS);
#00X,

#12%y #01X, #0CX, #COXs #0CXy #0OX, #00X, #0CX,

#0CX, #00Xy

TFUT

#12X

#0G),
<BITS EXPR>;

COMMENT <0OU
#0CX,y #00X,
#00Xy #20Xy
CCVMMENT
#0EXy #00X,
#00X, #60X,

1

- L] XKonoe ~ o~
> x XXX ao2X XX XX
Q (& P O\ XKWINDOWN
o Q FEOVNO —~OOQU
H#* = IEIEFEIR ORI
- *
- - VA - " = L Y
=< x N X XK ~X XX XXX
Q o ~NONN XK =N ek d
o o FHNONOOOQ FTOO0O0O
B3 I IR O
-~ IR
- - X oo aw L )
= x QXX XX =X XXX
Q o QMO X0\ 00
o o N noOoOo
* * I FEHRH OFI-FH IR
- R
-~ - X L ™ N "
> x WX XXX XXX X
Q (&4 QO yMmr~ 24 AV YWYy
(S Q S|NINoad MVOWO
- &
- -~ - x - =~ - LI I I N
> > VXXX > XX ¢
(@] [ e] i OOV—~iLy >C g ) 4
w ANO = oy~ NOHOO
(%] ad - £
- —r - v) M & o~ n -~ ® o~
x < XXX KX > >
—~d o X OmMmuLNmm 2RO e )~
o O O FEANIF™~D ~OOO00O
3k W < IR (e R ETETEN
b= en [a5] - I
-~ - W wew h'4 VA ™ g N - ™ an »n
XX ZXX QO OXXXX o> XX XXX
ot OO O OON- XN =,
ACS X0 - BN~ NOO I D
S I ~ i FRIE R O H®%
o [+ 9 (@) LLI 3
W o = [ w0 & o = e S B N
X xA Q XKRR KK > KX
NQO <00 Q WL o~ —~n—-
=0 D~V L~ OO QUVOOW
<TH#HIE P~ V) dFHEHEHEFE SZHRIERRR
w O < b+
X~ < o L Neansoan - n e n
VXX VXX DX XXX XXX XX
wlw] [ele] < AdOW~n am%073
0 DO QO ALOI0 0Jdoaa
-3 =¥ A WRERER R
P4 Z Q -
U e e (] & = Do o>~ C S
EZEXX =ZIXX W @xX XXX XX XX
ZVO =EZO0 I POMAQMN — O —
Qoo 0090 [ aad

CGMMENT
ARRAY G0

150



CEéS,

LE .
[ 2SI NS R I R T U T N N PO N NN
QNI I DN NN NN NN NN N NVTAVHN NN
LOUOOQONMOLUADMOWVWOITVNVDIONIMOFGTIINOODMN~TO
Lo lejeleleolelelelsl lelelel il lSislel®lel, oleolelelels)
[]elelelslolelolelelojolelojelolelalolblalvlelslelolelelelo)

O,,,,’,',,'.,,’,,’,,"7’,,,",’
O NNV} VI NIV NI NV NV NN NN NN NUIIVITNW
FOUNDOIFTOCOLOVNTLWL U OFOLINWOWNTIOOOW
MO ~4~ONND OOV ~FNMMNONTNNOODOATNOT
Dl iplelelalelelol jelelele . JelolelelelolelnJololelalnle]
[Zlelelololeialeleolololo]olblolélololelnlslvlololololblelele)
QPR REIRRIER LR LRI I
Q
[ B T LI S B T T T I I I R I O T T R I I T I Y
QUIUINVININ VIV NVITN V)NV NNVIN N VINVIV)NU)INUNV)
FOWOUULWIM@OINOW W O<UUMA) QO LTI QM LI~
MUOL~NNOOMMOVOAWLNTUNNONN<L T I I ™~MM0O
Calaleleleolnlelelslleoltlelalsleleoleloleo Pl Glolols Inlele]
[Zlelelelolololeslolololelolslslololololn sl lvlololololele)
(e T BN RN L N IR T I I I R I S
QVINNVINNVINVINI) VDN NI NVINN )N NN NININNIW
#CBMEEEC/ZO&:A..éQdOOOCQBCnuaFOECSCé
= OML W~ VO OO VNOT QNN LQNU OO0
O~ OOV0VU~OOOVO~OQOO~NVODOTOO
[Releolelelolslelelolololo/olslolslelols oo ]ololaloleloln o]
FR I IR I I TR IE R IEI R R TR R I T
w
=" 0 & e et re ™ rRnr ® e
<IN NN N NN NN NN VHN NN N NN N NN UNNNNINNNW
PNV QIN~QOVIC-FULDONONLDDOTOMUL DN
N~VOMNONTIODN~NNDNFTNMANITNOPQNNO D
WA e 4 D OQO0OVT~HO= OO D=~ OOO~O~O~DODO
NlelelslelolelolelolelelolololslalelolalololslelelS e lolelo)
[+ 4
E,',,’,,’,,”‘,,,",",,,"","
QNN VINNIUNY) NNV VHN DN NVRNUINND NN NN
WwNroLoonMOoOnOO@OOTOOMRLOODIMNIONT I
FO~TONNTOMONOONOONOFINONDNNDONDOF
Zrded OOV DD~ MDD~ DOD DD DDDO
alelolelélolsislelpipleolslsloialsloislolelsinialolelslolole]
T############ AR I IR G IETE I FHRIRKER IR
(o A A A N I I I T N NS A O NP ST Y S NN
QNN VINVIN VNV NN N NN YINNN NN NINNNWV
TOQOCLUOQ~OITDVOVOROVW—ITONANOVQTOOO
NOOMMedOTFINDMOMFTOMMONOITONTNITNOQO
(ool lolelélelelé el eléel Pl lleldlelale L 16 Lje e o]
peleolelelololololslolololslelolololalelololalolo oo lolale]
O I I Y RN IR I I T IR R TR

ARRAY 02

151

[ I R N R T T .
NN NN NN NN VINNINUIN
~OWOO<TWOANDVOQO MmN
O G = — O NI~ (=N LY UY D)
NONONNMAINNNO~NNOMN
[wlelelolelslolslslelololololele]
P R P R R P R R

Lo T S I R R B T Y N B B S
NNNNUNNNNNVINVDNINNIWY)
WO~ OON MO 0O NOO
OT O~ OMMIMN~N~U0N
ANNONNMNONNANNOONMANM
O00VOOVOOLOOCITOQ
HRFEREREREFRRRRERRTRER

L S S T I I N
NN NN ANNDITNVINTNDNIVY
QU N MU OO P DD D1~
QOO OT LUMUNVWO DL~
NN MMNANNNNONDMMN
OO0 DODDODODOIDOD
A 4
I SO S I I R S
I NNNINVIN N NNINWINNIVI
WL T QO AT OO VO UL WO g
HWOM~—~QMUWIMONIT OO
=M NI MO N ONMNOOM
inleleleolslelolslvloleolnleolels)
w
LU o & & oo ™ oo 8 ® o & ™o & 0w
S NNNDN NN NNNNNU)LY
DULANODDQOIPSOONT LWL MO I
O =N~ ON LM My O LN
WINANNOMNNNNNMNNO O
xXOOOOWOODOODOOOD0
[« 4
Ul & & & & & o0 & o 5 & & & & o
[ 20 IV IV 19 N VS TV XV 10 NV 1V XV 105 170 15 17, )
WM N ONIU ~PTI= 0D
OO0 O G L=~
ZMMON DN NANINNNNNM M
=HOOOOQOOO2DODHODD
Fe IR W F I R g
[
O & ® e & o> e -
QNN NV NV NN NNVINWVY
IOQOOUMoONWLILIOOODN ~M~0
NOT =~ —~NQNON><TWOr—
ANNNANINNNNONNO~NO M
hdelelelslslslelolelelolslenle)
OFWIER IR R

ARRAY 02



L I TR N R I S N N
NN NNDINNNNNNNNWV
ORI OO DWW
~ RNl O<L <L LR
MONOONMNONNOON
[slelelololeloiolelolelnls o)
IR IR IS T TR IR

L I I R I IR R N R ]
VNNV VNN NINNIVIV
W = NP0 0 LN QO W0
NN LINNTT<TIT O
MONOONONNNNOM M
[elelelelelejolelelelele Lole
BRI TR FTERRTETRR

L S P I Y N N S S S
VINVINNUVINVINNVINWL)
QP YOI W QOO <L
VD LT = VNt L VO]
MNONOOMONMANNO MM
QOO0 ODODODOOOOD
IR FRIETE TR IR AW TE

BN oG e oo
NNNNNNUVINVINNNINWD
«U?FC.SEEAngz_lEA.‘G

NSO NN =N DO OMPN O N
MO MOUOMUUNONNONM
[oleinleolelslolsleolnlolelnle)
FRIEIEIEIL I I ESE e TR YR

O gy g e ™
NN NN N NN NN N
LR ~<<ODCRQOMMN
QN ~NGDODN TN LoD
QNNMOCONONNONM
[lelelelolelolelelelole lole]
R IR IEIE IR IR T}

L SIS S N I R R )
DN NNNNUN N NDNNNWNVN
HOOULNNOMNMDOOOTON
VO~ 0@V P~INN IO IN
ANANNONOONANJONNNOM
[slolelololnialeleloioln laln)
I I ISR IE R

*»

B e ®en s e
NN NN VI NN NNV VIV
TATNITIRE FU L TSNIE 1o B £ JTTITI N B
NO—=IIONINITDIRND
NANIYNOQOOINNOONNOMN
olelelolalelslelofololelolele]
eI I IR

THE SYMBOLS ACCESSING THE STATES;S

CCMMENT

L S I I P S R I S .
PRI XXX X XXX X
TN Q QUMM CIWU DUV O =N <T
P @ = OOV BV ed T ) OIS QIO =S M <T O O
XGRS T IE RS

?

P S NN N IR TR TN IS Y SR IS

O D 3E 2K 3¢ K 2K 3K K X KK K XK XK K X

ODVOUNW-OVUWITDDOT Ned QLWL DN
FHQORQNNHANGFT <DL OV
-

P S R A R T N T ey
LD 2K 5K 5K 3K 3G 26, 5% 5 X 5K 2K 6, 5K 24K 3K >
WNW WOVUL OO ed QIO OO OMNN O
FEN~ONVOVITGE =~~~ n@O<T
IR FEIRIE SR I IR IR TR TE
L]
X’,’,,,,,,,”,,',,,’
XXX XXX AKX XK KX XXX K
WO QAN —ONONCTNM Q@I N
FOMV=UMNWLMOITDHILDVAOM
RPN RERTERERR

b <L BN S I R R R I S N
35O XK XK DX I XX K XK
OMIILTNPIS~SONLIL~—DCN 0
#07810A813L9AbBA5AlA

QOV=ANM MMV~ ~UYO oMW
FEOMNOPONVRPIL—I~L-LDLIODNN
IR I W R TR T TR TR I R,

——,”,,’,',’,,,,,,,”
2O HIE DK 2O XXM XXIDL KK XX K
DOV DOFNODVDOXD =0~ D0 UM
LOMODPOVA DD DTN <TLLIMNN
WIS TR R TR R R I
o

Ul & o & & & & & & & o bttt Emna o~
O XX XL XK XX AN K
Or~-M~-N00NYPVOR™~VAOO ~LLW
LOODOOMNOV—DNFTNTNNMOMNN
WIS FESE R TE R R TR R

LN R I T RS I I BRI Y
D DK XK FHE X S XXX XK
O MU= QAWMU D LI D e~ 0
MNOO=NNO—IT ~L<N~N NN~
I I R IETEIL LI R

ARRAY 0197 BYTE_SYMB

152

B gy o ™™ e e ey
X3¢ D€ D XK XK D XK K K XK XK 2 XK > X X
~MO OO PN OQWWODIIWOPO~N QW
P OPN~WNFON-ION~NNW—N
I IR IR R I IR

™ = e o~
X XXX
XK rd=i U<
N0
P33 ¥
B3

- = o -
>R X
>C =t DN N
<L <Lt
—~ e I
I

-~ n o w
- K XK
XN~ O0
TP @~
ORI FH
R

- 0 o ™
XXX X
XKV IN
N0
*

L
w0
XN
NGO <L L et
=3I I
**

L
XX XXX
XUV N
WO DO
NOFIER R
E:

-~ e g
> 3¢ ¢ <
LA T LR o
RRTO
T IE® T
-

W & = & o

e

W IR

\

H8B X,
#HC2Ky
Z
)QX,
#ACX,

SXy
2Xy

VOICACM
IR

ARRAY 0049 BYTE SYMB

CLOSE BASE;



{

R SEGTABLE

PARSING TABLES FCR SECCND

GRAMMAR PARSING TABLES.

FOLLOWS 3

LS R RS R B BN I
DI OIUL O L VLUICNT NF ND NV =
QCAMILOVOTNUNPLITOOIFTOI

X
<

WONIOOOU D~NNNO NI IS S
VOOOQO~NMIMMMAOMMMMMM =
MEleleldloleltlololololelS falolo oo TR
FOO0VQ0VO0O00VO0OOVOX

Z

P

ARRAY 18

QOO0LVOOVOOLVODLVLONOOOV

elelalolelololelelololellylelolele la]

FHEI IR IR Z
w

CCMMENT

Q

153

GLCBAL DATA BSEGTABLE BASE R11l;

-

b ISR N I R TN A N I Y

G 2 XX 2E XXX XX XX XXX XX >

WL MO UMD UMUYNN QO T WL Y

FOWVAQOITOLOLAOATATO
TR ERETFETEIE R I

-
Do N R R T T RS
O < ¢ K 3K 0K 2K 3K 2% 5 3K K XK K XK 5<
WM Mm@~ MmO gy
FOOOQOVLONVOITVOTIT VD

VR RTE LR AR

-

P S A LTSI Y NP S P

XXX KX AKX XK XX XX X

ATOOONTO~OO WV WLIN~LWM

FOOVOLOLOONTOOVWOQUI
FEIEIE IR RS TR TR

CSXy

LS
>
m
0

I IR S R I B N L LS
DK D 2K DK D 2 D K DL XK XK X XK DK XK
WOUNT OT P WL OV ~~U ()
TOOLITOLLYVLAWWOVODV
R RMIEF R R RIS TEE

LI N I NN S I T S N
P2 2o P Ca P P P P S P P P B P P 4
OU T O ~MTNWINN LI O D~ OIOT
I FUWT OWOOVWIOFOoLIWW
W FEVE IR IR TR AR

L]

b O O L L T A P

U 2K X O XK XK K

AN O~~~ N0

I OWOHOOQVQLVWOVODOTO

IR R R TR TR

Il o ® e ot o ® o nrooen
KDL PO X XK K

DUWOWNV AT OO MNO D NOW

ZOoOTO00DDVOAVLINDOITOTT

et 3 R IR LTS R TR IR R AR

24

e & & 00 & o " ®en e

UK DK 3K > X5 2 X XK XX

SOWDFOCUINC OGO~ il

NI VOOVT VQVTOWLUITWLOOT
IR R IFTER R R EEIE R

5]

e & ™ 0 e n kR ® >

D= 22D XK IO K I XK X XXX XX XX >

QMPFMMOWGET~cT T ~FNG N
QOQOWITr0O0MLVOWLLAWOW Y

IR I IEIEIRIE IR TR R I

»

~

Qo

>~

<

o

o

<



L I R R S NI S T I I AR T N I T I Y I Y Y Y Y S A L )
DA XA 2O 2 3K XK 2 3 20K XX 3 2 2K € 3K K 2K 2K DK XX DK 2K D XXX
N~ TNV MOT OT O T OO WO MUNFEINUEVMIO OO = NN DUV O DUV UNE ST W OO
CQUAWOUOTOAOTOQOLWUWOOLTWOOLLOHOOTCWULOWOUDULLOWOLUAOVLLY LT
e g R A e I R e R I R R R S e R R R I IR IR I TG TS R T

OSSR g TR R PR ™R e
DI XKD S 2K XK XL 2K 3 5K XX 24 32 2K 0 20 XK D X DKL 2 2 K 5 X K X XK DK > X XX 24K
TN e~ O YN UL O QU = DU ) et = OO OO O OO N 4O N =N O D VD
WO 00O IQ0OOVOUUOLVIOLVLNLINLOLUVOLOVOOOWLOOVLLLLOOVVOTITOIDV
R R I R R S R R TS Y R R TR R TR TR R IR TR IS TE TS R TSR

LI R S B N T T T T O I TR T S B Y T R K O T S TN T I N T U R S NS N
KKK XA K 2D XD XA K XK KO XK KX XX XXX XXX K XK XK X X XX X X
O=NOOMONMANNITOTQOITNOWNNNOMOOINNAMMOOOOLMNOUM~NLW IO NN
QOOLQLULWOLVWOOVOVITOLOTVOLOTWTOLOWOOUWE T I IT WSS WOOWO00OVW
Y YR R I e e I R R R e R I R I I Y I W I I I R I I R I IR IR FE R IR

L I WS N W N N N T S L T N T N T I O T N NS NI S S T R N NS S N
DAL 2K 2K K 282 DK 2 DK 2K 3K 2K XK XKD 2K 3K 3E XD 20X XXX COE K> M X XK XX X X
LI WONTIN N DT O SO W N DU J U red QWU IS PN O QLU U U ON N W OO O S i O
DOQOTOOLOUOATOWY VOUDILOUDLCOUDODWWOTOWL OJIUODOWVHOWQOWLINTO
R ERRE R U RRERE TR RR R ERERARUFRR EARRRRYE R RTERTE R LR RIER

L R A T S I A I T T T S O e A RS
DX D 3K 3K X5 2 3K 5 3K K K 3K € DD DO XK 2K XK 3¢ DK DK 2K 3¢ D DK 3¢ XK 2> D4 XXX ¢ XXX
OO OO~ DN ¢ 4.6051«13307 'u.\/_ (N OY ) ONRD) G A I V=D VUL ) WO W) )
OTOWITFIITTOoSODILOUDFTOLOOWITOLOLOVONLWBWWODLVLWOL O SWODD
IR R VT E R I I TR TR AR RV T R I I Y TR TR I TR IR M TR TR TR IASE VR IR I

P g N RR g R R ke RN SRR R ®NE R g e ™ B g
PRI 2RI KK 2K K X 2 X KL KX 2K 2 2K XX X ORI XX XK o XXX I X XX X K
= LY LN W (DI OO N = OO M O NN O QO TNV IO N DT NNV e \O OV O M O YN MM
LVOVLVVOOVVOOJICWOLVLIDWUOTICOOODVVAWWUIDDVDVADWLOWFVIWW
PR IR N R Y R Y I S R R R R R I R R R TR IA I TR R R TA TR R ST

B g O g e e e om0 gt e -
AL ICHEI OO XKD XX DR D XK 5 KK D DK K 3 XD KD DK 3K 3 3O XX X XX XK XX ¢
NONSDIOCTRINOMDVHNUVMNODMU MO~ M QO MW=t 4 MO~ D e M YN
QOO0 CAUTWLICIUVTVO u.CULCCC_tED Lo o0 LLOVVWONANT
I R R e R R N N VR R R S I R R R IR TR I IR ISR R R
,,’,,,"”,",”""’,”,",,,,,,,,I.,'"7”""’
7€ 2 DD DK DX DK DK 3¢ 2K K > K K 3K DK DE DK DK I 2K I DK DK 5K 3K K I XK K 3 K i < DK DS K XKD
WP~ rd e~ =T DN F OO LN T WD~ AN NI O N\~ O\ MM D DOMNOMNMOFENO MW
LOLWOLOLLLATLWLOLOWOYVLOTOWLWONTOV'20LVWUULDYTTW T WLIOWOHOOW
VR IR W R R R e IR IE L SR TE R R R E L I Y R
UV I S S RS U BN Y ISR S S SRS S R R T Y N Y N TS R R I S S L Y
AKX 3K x> 1€ > XK 3¢ DK > K K > 2K > K XKD 3 2K XK XK 0 > XX 2 DX X 3 X
DML U~ 4 %EDCOML DM AUY-PF O NN N O TYTORN NN OGN (U O SN )N T
LW WU O OH O F T QO T D00V TIHLLLVOO WL UDLOWOIOVT IVLWAD
AR R R R S R Y I e R R R R M TR I I R R IS R IR TR R R R A R e e R

L B B B - n ™ g & LI I S NS A TR TN N Y ST ST S Y
xxxxxxxxxxxxxxxxXXXXXXXXXXXXXxxxxxxxxxxxxxxxxxxx
OO QOOOMNONUIMITMNMNOWTMN~OWMM~NUNM~N\LF ONNT NN DN OMANNOS
QUITITITTFOTWLWOLONVT JUWOOUVT LVLDVLUOALWILTOADWUODOWVANAWOITW
I R R I IR R AR IR R R R IR

?
’

154



L I R Y R o ]
RICII KRR KR} > X X
N =40 T U = Y O LN
QPO OULVOWIIIV W
FHTIEIE SRR TR I TR

O S GuiGm T Gy B P g B
DI XK XK XK XK XX
NN OMOEOMN M
QULUWAOWOUWOWLWQ
FEIE R FEIE RRIEIE I IR

LI RS S R I I O
DRI XX XXX XX XX
MONOO N J O NN
WOOLOOLOOWOOLWO
FRI T I IR BRI
*
LB T Y N I S T L,
22X 2K XK > K XX XK XX XX
OV OONLOT ~OMN MU
TWTOQOEFTHOTOLOOLOOW
RERFRRFERBAFIRREREILTRTE

T P e ™
23K XK XKD A KK KX X K
et L0 OO WL -t O CO) LY 06—~ 0
VOOV VLWD OOLVOLA
WHREER BRI RTHRE

L S T N Y N S A S o I o
MK DLIRK M XX XX XK K X}
MOANNN O OWO N ONT ~
WOOoLVDDTOFOOV
R BB ERERRTHR
L S T Y I I I
XXX XK SO
NO DO~ NN WO

WTOOLLULVVLLVYOVLW
FEIEIR IR R IR
R N T I S Y A
3 3¢ 5K 3¢ 3K ¢ ¢ K K K > X
P UMW N F CTNM O F D ind

QLWVVLVILIVOVWY
FEFRERRUR BRI

AR KKK AKX XXX XX
MOOT ~O T FTNWOMOT
QOTOUITOWOVLWLW
IR

-
R
C".”"”,,”””
WA D e = P~ DO D0 U
LLOLOTOTLVLDDNWDOOWVA
OMNNW AL O IT 00N
ONMMFOS-NTOO~NNN LV D
QOO OOOOOCOO0D OO0
QOOODDUVWOOVLOLOLLOOW
FOOOOLVOOQULOVOODDLVIOV
QOUOOOOUVOLOOOOOO0O
SRR R
™
D ™™™
NITOICQITULOVOADO~RITON
OTOVUOT FOTOLOO~DOOFN
QUM T PO NO~OD—~MIL N
O~ (NMGFTYUM~D0OOVONIFTLOOD
LCOQULOLVOVLOVLVLOVLVOVO
VOVLOLUOLWOWLOWOLO
FQWWOOLODIOVWVOOLOOLDOD
QOCOODOCCOVO0DDVTTO0
w,,',',,,',,”','
OONL VPO FT U MUND DU <TI0
QOLOITVTLITOTITOoLoITT
QUUVALRNINT LUV 0L DO U
Qrd NIV I~V DO NN DN ]
[elsldlelolblalélelelslele]elele le)
oivioivieleoloolelelelpielelel o]
FOODODDODO0DOVWIAD30O
pielolalolelolololelSlginiolelele]
IR R TR IR SR

It & ™ & & o & & & & O o ™ g & & o
T =IO N ~NDINN~ L OWL O~
D VROOONOODIT IDIOIT—
ONOMSDWNOMWT MNP0 W
Zd N B NPT VL O =N O LD
LOOD0D000DDOD0DDDODO
Nlelolel®lolblolelvlelsle bl lole)
[Slelsleldleleleleielels leleloleie i)
slelsle]eoblolslvieolelolslolelolele]
TR IR R SE R IR TR I T
s8]

S O T N R N RV N

EL = KL L~ T O Q0 QN D Y LU
W T OROLVQETDIONFDOY
QO PN~ LD L=l DM F ONBD N
Wt <TO g \JIN O N T D
eltlvlelolelolololélolololold fole)
ZOOOLWDOVDQOVOVOOO0DO
~OOO0UD0000VOVDOVOWL
olelalelolololololélolvlololole
ORI TR TR

ARRAY 008

155

THE DPDA HAS (0108 READ STATES;

CCMNMENT
ARRAY 010

NN NN NN NNNWYY
cO MU W<TTWINO MM~

[slelelelélelelelelbls la)
OILFEI IR TR IR
o
<IN S R S R T N R )
NNNVINN N NHNNW
*LUNES OO0 O M —LL
N=AOT VOO TOQ W W
NOOOQOIOOOCOOD
QOO0 OTLOOODO
OQORFRRIBHTRRRRR
%””f”””
wVNVINNIVIN NN NV)
NOMAU YU I N =L L)
=M LDNQAO0Q UL
[ole ol jolelolaleleele)]
QODOOCOOODHOOD
m,’,,’,’,"'
~= NI NNV
LB RAPARS B\ 43 [Ua RUATSERNs Yo o]
~SNONT DN QWL
NOQLOOIVVOOLO
FCOODD000200
e = N R R B e
TAM,,,”,'."”
DN NNNNNNNNW
QOO ON~MNOOTO
LN NODOPN TRk
WoOTWIOOODOO0D0
[r4elelSlelelelolvlelele ]
MR FRERR IR R

XY & ® & e~
WNANUInNNUNNNNWV
QAW QI WOMO AN
W—ANTTHANS D CNOO W
[afelels folule lokeln e e)
ZOOV0IDCOO0D
vl BRI ILIEIL 3N TR

- e & 68 ®n ® & e
XLNNNNNINN NNV
OONOMMN~NOQOMNN
T~aMaOc~o™M oV 0OW
NOO0VODOO0LVDVO

[elelolslolvlalelelels)
IR



-~ o »
(% 1751%]
[2¢ e JUI]
—oym
o P
o000
I

L1
= o em,
I
OO~
~ 0\ N
el
QO QOO
I

-~ " " e
nunNIVY
S LAV T
~ o\ N
gt —t
[e/elele]
IR

- " -
[(701%1% 1% ]
Nt O
L AVERR EN o
vl ot ey
[olelo]e]
I T3

-~ = g &
(% T22521%]
QL uin
et (NG
Ll R I |
[eld]e s
FeIE I

- n e n
N1 1%
woOUM
O N
—t—t ey
OO0
Mg I #

" = -
wnunnwm
gL~
O~
ot el et
QOO
IEIEIEI

O B R TR N
23K 3E 25K 3K KK XX XK
K (Y ol et OV P (N ot pned b oamd
~OOLVOOLVLOQVO
* I N RN S I
SR XXX XXX
XA O] v O O o ekl et b ol
NOOODQOD20 000

CR R T N N S
SRR XXX XXX
2T 0N et O] O\ et
FOOO0OOOO0OOO0O
ORI TR TR
I*

"™
SR KK KK XXX XK
IR, et (R0 ONJO\frmed et v ot pd
YO OLLOLLLVOOVOO
(DRI IE I
I

LS O A R B B
Lo P P D S PP P 4
P P P R Y IR RE [N ]
igelelelelalelinielela)
QI FEH I RI L
=

LI S R )
e XXX KX XK X
XX d D el el N = T =
[ elelelelelelelolele]
O I IIETEF IR,
=

o™ e
03X KK XK
S et § =t Y F 0 =~~~ OO
ini®lelsolelololelololed
DI IEIEETE RIS I A
# A
L O S N S Y S

[P S P S TP S S ol
o P e et et e O N

I TEI LR WL

2

Z *oe o0

QXX XXX XX

L et O\ (O ol e OO b vl =il

[1s]elSlelslelale lolele)
FEF BRI R LI

w

= & o & 6 & 6 o
Do 20K > XK X 5 X 3K K XK
QO b =4 O e O] o el et e end ()

DOD0OTHOODDO
QI TRILHR IR

ARRAY 010

L]

b LI N IR A R TR S N R LI I SN A N L
N 2D AR 2O KO X X XL O XK X2 XXX XXX K
~MMMOVOL OO QUNM=OQUO MOOLOMNONWMONT

OO VD OOVOI~-4000C0 01TV O=—~ON~TOO

TR LR R E TR IR I R
>~

b N RS N R R I BN SN N R
LN 2C 2K 2K 2K DK X < 5 2% X0 20K DX XX XL XX XX XX
.I.CCCOFE/OO,)JGLQO.I.SD.OB&?AZI\GSCO—(O
FHOOAON—OQ Dl rd OQUN D ~ON O rd md wd O QN O

###### W RIS TEIE T R IR T

VA Lo IR L I B R N I R R T I I R
KKK XK X X XA I XK K 3K XD XXX XX XX
~OVDQUODLINMNGUMNMNOTDODPNOONO~NOOOQ0D@
FENO~=ON=~ OO QOQOO ~Q O™~ OQOrriQ OO~~~

Fh IR IR I T IR IR I W R R R R

-~

X O™ ™ ™R RN e RN N ® R

@ 233K X DI SO K 2K S K KK IR X R XX X X XX

WOV VWLLUWUWOUOD~NIL WOWOUID O LOLWOUOUW ONTMOOUA

TBHNOQOONNIOr~ DV 0OHOODVOD~O~~NOOLO
AR IER R TR PR E R RTINS

L]

b N IR I Y IS IS I B R S B S I}

LN 25 5K 5K 2K XK RN K K > P XK X XK S XK XXX K

OOMONNEDOOQ ORI O NF O L UL O DO OM M~

FHNODODAOD rd=: DA~ QA~NDONOQOOOOCOON
FIE Y FEIIERE R IR LR TR TR IR R T

TR IR RR R R R TR B E

X & ™ - K Bt enh e et rr " en e »
rd DXE K 5D 2K 2K O K K XX XK SO XXX KX
OLOIAHODAWULOO OOV ICNO0SAUDTION0O
B-HOONOOOOOO0AQOOODNONODODIDINATO
o T FRFEILTE RV TE I FH R R IE R IR I I Y I IR
I & o o & entaontne®en®neenr et >
>R DR DL XK XK 25 DD 20 DK XK X DG 2 3 D XK X X
OO ITO0OUWOMOOMOTMULONODIONID QO F
NOLONNLDVOODDDOOONONIOIOOOO—~NOON
T R R RN TR R T IR T
- .
- A N T I A NN R R RS R A I N S I I
= 3¢ K SO K D XIS XK 5 XK X DX > XX X XX XX
WML FO~COOMOMNMOVRDIWOODUOOF <t~
DOVV~NONOOID0O0O~VOO~O~DVVDOTDONN~O
eI IV AR R R R R R AT
w

fw o ® 0 5 ™t e h R et RR SN A R~
D= AKX XKD X XK K 2K I XX XXX X
QO~OWROOT2LVOMNOMIT OV VA VWOMNMOMTON

OO0D~—O0ONDOODmi ~OOD OO~ OO0 ~—NNOO
ORI R I I I I

034

ARRAY

156



N NN VI NN N NN NN NINUIN N NN NN N NN NN NNNN NN NNV
M OUMS~ULUL-OMNMOOU-ODNNOOUL<IQONWL WL MWL L 0L owd. QU L. oWl W
Ve e O L O W TN O e el L e e O et 2 3P O ST e LWL O P L R et L = OV L A L L DN L WL,
QOO0 VWOWOVOOOIWNNNNNMODOONNOVOVOOVNVONWYNOONDONUVUY
(elojelelololviolelelslnlololelpielvelelololelelslolblololololalblv]élaldlololele il
w#############hﬁ###########################
B N R S I Y S I U A S T S I N I S O R T T N R I T Y Y
I NN (NN NN NN N NN NN N NN N VI NN NN NN UIHN) NN UNNVIN DN W
SMLMWOOTMOULOLIN~MOIULONMNUWLONLOLCLOUW O SWLU<TL ~LOOUW NSO
NLOU.ONOMU NU I et et L rd =t L N LN O L N O~ O WL WL N O
LN NOMOYVOVAQONNOANNNONNQNNMOOONNNNNQOONNOUNO
LOOQODOLOO0OO0O0VQOLOVOOQOOLVOLLOOOVOOUVVOLVLOQLOOON
Q
BN R S R RS RS S N I T T N N SO S Y SN N
NNVIN NN ) THND N NN DN NN N NNV INSTHAVI ) NURN N D) LI NI NN
SO VLWL UV ) e WA VU L) OV WL L Ul STV L @I e L O OV e C <L OV U,
VO~ VL WL IO M LWL e rt e et L eed U L ST L ST UV OGSV OV L L, e L OO OO O W L
~NGOOVOW OOV QOANNANINUNOODNONNONDNDONNNONNIN DO G
vlojols]oleluiololsioiolololololelololololslololelolololalololololololb v lolololele)
w#un#un.#“wn.nu”vuu#"nn#uku####### e R YRS I T M et R SRR 36 B BRI
b~ I S R R L T Y N I VI R T T T BN I I I Y RS Y S T LR Y Y Y )
~= NV NV NN NN N NN NN N NN NN DN NNINVIN DIV DN NNV
L 0 U v €T 1D L NG =43« G0 L UM L OO N PR U G0 I g M 1L P @) T0 WL D Le <L (L DD
1] Cll\&w/_zz/..tr_l23/“:111!::_!lllFA.CE‘lA-EJFCJ.,A—FFQJ/.-.‘L.I.FCFQ:DF/OC
NVOONVONVIOOOONNONANNYVONONOWYWOOWOLVOONNYDUNOYNO
delelelolslolelslololeloluislslvislolololblelolololololololiole lo lelololelole lolelw]
N IR IEE SRR BT BRI R RIS R R RIS
4
— T B et ®R e R h n ™R e ™ e &
LI N W VAN U NN N NN NN N NN NN N NN NV NVEYN NN N NN NN
ool A ML L MU UL P 0LCOL L UL NONL O<CTOOWL OMNUW A NMNDONW o
<L O~ UL - F OV OL L el =l WL L U LD O LL NN L et =L 0 N o UL
FQOQOVOOVUNIOD OV VWONNNNONOOOVVODODVOONOUNNNONNOOQ O
[2lelelelelolelalSlelslelnlalolslslololelelelolvlelololelelelélelololololololélolole)]
IR IR I RIL P IR R IER R DR IE VW RIS T I IEIE R TR 3

R77”7’0..19!1”71”,7”’7’,17”,1’,"7’7177
WU NV NV NN NV YN N NN NN YIN NNV NN NN N VINN DN NNVINNWY
Or~—O0UW LU UL AMNU<TL QW WL L WM M eOLOLO<DL oW QL3O
WO = N UL AN NN UL L e =~ UL T F L UL LD NL ML = L =L ML W O
- ODONVODOQV2NLGANLONNANNVDIOOVIVOOO0VNVIONOVNDONVOVON
Pd{eleloluialolololvlslolololslblolalolbleldfololvalolelelplolblvleoleleléiolo b lole)
B T T T T L R T . e Y . T L E T STE ST b T e g Ty

| el Tl T el o T o I I NI LT T T T B T S I I
Y NV N VNN DU N NN NN N D)) NV N NN NN NN NN N NN VDNV NWY
OVWOWL ~LOWAWLLAMUOULOPM VUL U U ~QF¢ QT LU T O~ OULNOTOW O
T OM~U. NN OO UL et Ut d = UL LL U WD VOV N L DG~ e O NN WL D)
NONOVONOODNOVONNNOVONNNOOOONDNIINYINONONVINNNYON
O Y e e R I S RN R AR R

ARRAY 034

157



"o
e B g e Bn
NUNNININNW)
Wiy U
W OO OY M UL e
NN OO
(ololelelelsle]
IR EIRE

o~ & e " e
NNV
ULl uwLow
W ML WL M
NONOVONN
QQOOOVO
FFREIEFTRIETER

P I I BN
NNVINNNIY)
LLOVUqmes
T VI T e T T}
NV NNNDO NN
QOO0 0D
ek e SRR

"~ e nen
(717217219217 176175}
[l X SY T s & NI T
U W W W
QOWYUNLNO
[olojolelolele)
I FER R

L I I B R
VYNNI
LML IOMND
LN
D ANNNNN N
QOQO00QO
FEAERIEIL I R

L R )
VNNV
LUt oW
MU NN L
NONNDONO
QOO0
Wk I IR IR

LR A A .
VYNNI N
(o] JIR oIS Teolm]
MO UL Mo
NOONNNN
QOO0 QD
IEFEIEILILIEHE

C e
’

CCMMENT
ARRAY (0100 BYTE BWUMT

THE DPDA HAS 0099 REDUCE STATE

-
x
—f e " han
QXXX XXX XX XX
O MEIQO— O ™0\
LOOVODOV
~HEFHEIEH TS IR
x .
N & & & & 0 & s & &
O XXX XXX XK XK
FEONONMONC i~
[slelslejsiolelele]
SHIER IR IR IE TR
>
3 [ S S R I )
OXX XX XXAX XX
FHAO~=M O ONN
ela]alelelslelele)
SIEFEIIEIR R
>
— e m e &
O XK XXX XXX
FROQO~UN QT rdrd
QQOWOHLLOLOL
SRR ERRR
>
JD - e
QO XXX XX K
FrON=MNONNO
QOO C0O
SYEFIE R FE LA T RIS

LRI B R N

[elelolelalelelo o)
TR T T AR AR I

o™

KKK XXX
NAONNDONO
220000000
TE

" .-

- ™ W e - & ogiwm
QU >R A X3 5 2K XK K
O~NOONODmd——~N
fNelélelelelelelelo s ]

-~ o " e &
2 3¢ XK <
ONINF= (Y
leJelslnle]
HERIERg

hy

#O LX,
#OLX,
#0G0X,
#O3X
#O01lX,

™ o n - & = g ™
XXX XXX KX KX
NOF O Qi =N
[olelololelglielele]
IR TER I TR

Xy

-
x
QY]
o
*

L T R R B N R I
SN NV NI NDNNNNNINV)
I ONNO N IO N
Ned 300000 MOO~OW
QU NNNO O MO
[eleloloislelelololols Slele]
QI IL IR I FEFR IR
It on

N T N TS S P
=N NVINVI NN NN NNV
VI =<t (NO MO NUWAQ OO0 O
N~OOQOOONQON—~QOLVO
QO MOWNMNOUNODOMOM
QOO0 OO0V OOUVO00
ORISR IR TR TIREE
=

L B T T ol N B T Y
~NHNVINVINUNIVINNVIAVIY
U med U (N (D0 UVUL (IUN SO UM IS
O~ QDO WANLLONOLOUYVM
LOMONMUNDNDOMNNO
Mlelelolololvisislelslelwle o)
QSRR IE IR IR RS R H L I s e
.
“97”’7,777111’

NN NN NN NV
HAF MU YO I (NN L Q LV O UV

Q=0 QVONLOOTOOS ™M
QOO INONINNONFINNO
VOOTDO0OD0D0IDDD
(%)

W & =t a®annensoaen
QU NNV NNDNINNNWNNU A
Dt VDN GLUMN NN -0
QO~ODDDO0IDDIONID~NmM
WINQINOY NOOUNNNONHNDODD
qelelololelolololololololele]
AR P IE R R I T R TR

L & & & & 6 0 0 &0 e
WNNNNYINNIN NN
OARd NN OOV QWIN NN O
WO~ODODO0DONO MM
O DI NONDOD D
deleloloivisloislolelolviory)
3 REHE PR IR R IR R R

T”””’Y"”,'
LNV N NN NNV
O~NMNONMOMIT NN ©
NN NN NN NO N O MO

olelelololelolelolelolelole]
O TIPSR

ARRAY 010

158

THE DPDA HAS COl3 LOOK AHEAC STATESS

CCMMENT
ARRAY 0013 BYTE BLASY

#35X.

#35X,

ARRAY (CO1

#0018S, #0019S, #C01lAS,

(#000CS,

ARRAY 0013 SHORT INTEGER BFAILSTATE



#0056S,

#0045S,

S,

#0004

#0042S,

#0034S,

ARRAY QO7

T>3
00Xy #0CXs #00Xs

S
#

<FPARM LI
#C0X,

COMMENT
#08X,

#00X,

#OCX, #00X,

#00X,

PT0

R> 3
00X, #00X, #COX,

#

SCRI
#COXo

MMENT <DE
8Xy #E0X,

CO
#0

-~ -
x x
ad o
Q Q
ST
- -
> >
X @] Q
AD o
Q3 I
<<
TS -
I eX
<o AO
SO =0
QR wUIw
w L]
Qe e
> >
wo 20
~00 X
O L3
<< Q
= o W «
v vX
Qo Q
o o
=3t P
P=4 Z
W e W e
ZX X
Z0 2®
Qo Q20O
QR OR

159

Xy #O0CXy HOOX,

#0CXs #00X+

EM>;
#8CXy #COXy» #00Xs #0CXs #00X,

NT <FPAKM LIST>

CCMMENT KIT
#1l2X,

-
?

#00Xs #0CXs #00X,

GVMNME
06Xy #C0Xy #GCOX,

CGC
#

#00X, #00X);

2009 LOOKBACK STATES;3

THE DPDA HAS

ARRAY 0009 BYTE BLBSTART

COMMENT

#02Xy #06X, #CCXy #CFXs #11Xs #13X,

(#00X,



#10X) 3

#1AX,
CC09 BYTE BLB

(#OIX, #03Xs #05X, #02X, #01Xe HOLX, #OEX,

It

#01X

#02X,

ARRAY

QViIVYNIV?
R YIS LN o |
~OonNoD
*lslele]
wnOODQ
FIF R
(=)
O -~ 0 ®
QVINUIV)
ROOND
-~ D
OOLO
Noo90
W I
w
= o o & &
<TNN N
- 20MuIN
)= =N
WOOOO
OO0
MO H: Ik

oL oo
e
[Glehaia ]
wooMmo
—OOCOD
ZOO3ID
R TR

— & & e o

XN

ARRAY (QC3

*tn
NN
LI NN
T T
OO
AN NN O
D00DO
I IR

-~ & 9. &~
AUV NN
TN A
Ot NN~
AN ONO
loleleleols]
TIE FEIE IR

~er nn e
wnINUNV)
N NN
Ot IN\OT
NN NN
eolefelvle)
R ERR
e

o~ e e
"IN
wohom
W QNI
[ d R EaVEQVIQY]

D0
b= R TE
vy
Ud o = & o
2NNV
D NN
N NN
WM DONN
XLOODIO
O T IR

Y e e o

UiNAWIAN

DO T

WO ~ MM
=N
ZO00200
IR

ARRAY (C(C3

THE SYMBOLS ACCESSING THE STATES;S

CCMMENT
ARRAY 010

-
P S I Y
OO XXX XXX XXX
M~ OINT PN 00~
FEF M= JFUNO O i T
FH AR RS
-
Xt ™o~
NI KR KX XX XX}
ML =0 U P~ O
FENOOONG Oty
F W R FEIE I IR
-
DX oo ™ -
QIO XK XX
MONMLOQE MO GN@
FOAMOMNOUNOO~MNO
[
X e et nen
QXXX KX KX XXX
YV O N INTI N Y N\
RN QOQLUTOVOON
FHIR IR IR

X”',,,’,,,
D) 3634 5 2K 2 26 % 3K <X
QDL F NPT VGO~
HEOFOTTOOOO~
~o T T T I

: ™™g oy g

M ISR XK XX
ONCIL A0 DN~V
LO—O~—F N A O

W2 SR B JR IR

[ 4

W o o o & oo & 5 & =
QAL XKMEI XXX XXX
DLW PLULHOW P
Lt O=~ONTOO—
[SUIE 30236, 38 Rt S R+ - 307
[na} (XY
M’Q.,"”,,'\’
=X XK XXX KX X
VNGO WP OO 0
OO~ NNMNMQOO~ 3
E###########
b= o & & o> nn >
D=2 KR XK X XXX X
ATNPTPOALQD~0D0 XN

G IO D it
OVEM JFER I IR TR H

160

ARRAY 001

CLOSE BASE;
ARRAY 18

(

[

SEGTABLE

o e I NS S

QLUOVIFVOFT VI
XO~M TN OD~OW
oM~ I

—~DOO0DOOODOD
FILERRERERRERER



SYNTAX ANALYZER;

RDS PUNCHED BY THE SLR(1)

0UQOODVO
COODDOVOW
VOOVVOVO =
0OQWODLOLL
I IE IR BRI

CCMMENT

P
| ad (=)
Pd —t
-d [and
o< U LY
[s 4”4 a_) - >
[TEPRL e 4] o < o
Z23.049D < s
s AT T No'd - <T -l =
<<z w O
QF=Z<U on = MmO
v > Wew u. V)
WOOW, Ny O O L) D= =
WTwv = =~ < NWnZ=Z
L e NG —emn > -
= JZ U ~J Ul s 4
ZOoOVwWw Iwv - Lt <L
D MUY et e < W ZUW -
M Q- ZFse g O] <L L o
x>~ >~ <+ DXZ V)
QUIN<LO VIF-FNDQ '*ZL - D
Wy =@MV >=2 U O YOO L
Pt NN L <LUVIA S L™ N Lt
> <4 WU F oY) - LD
U Jevinu, LU U VIFRUQ O

XL WDOW JuQuwo<k
Qp-wuy IO NI WNZ W
T =DOnDdZDa pu —>
E = Z0S OZ W Mmwud =0
IO Dmd> >l— ZUu.0 AG>~0<4Im
= WLOSTOnW o —0 Wwag
WZWOI D > WY e DOV
N2 WZWO U0 OULLDLY?
P d=>> ZLZDNUDSI DN V)
HAqNOZ—IL 3NN TR e -RIV Vo b Yo'fe'd
< >-MO SJWO VxOQIZIC waw
ZV AU Sl aQO<agd oLl
< s LY ~IgO0 O O<\o wwukaQda
L IOV OMX W OXZWIDHZW
WZ—0<CD i1y s W O<uLog

D= e

M

ITw O OQOZ3ITX OQWAUINZOoOnd ol
FFYNTWOoOWIWANZDNNAOI] Q- =
>»—LlLuwnda £ Z DRAO - Zp=d =
[+9] (%] 2 A ZWW2ZE =
Lt =~ Z0U22Z DF=-ZxUsiys 0O
QL —Z WU ZWgqgE ™ (W]
iy ZW T NIZTZ~WE AZ0OZTQ
nx Wy T ZTW XITO000 .-
oo -0 S QOZFOZFFI0OWO Qe W
(o) TO OWZOEZO0O » L X
o (@] Tw Qwo coljeey
Pz Q [ -3 LIS braf e WINJODM [
[ ETY er SOITZ S eelld N—-OQZ
—t—d w3 D00 OW B Q oL
= ZDO Z o—=Iond uvua O W
<LZ W Qee - <O D<TW (&
2 4VT] XO 0OQ»((D»MO Tk~ W
<< QLU XIHAVLZ=WOW =Lk |~
. [gn] =2 QA UDUzZ <M= X
Qb= oA QANDIJA>SVA Jaa @ =
W <

Qe XY XXX XaWwo o™
w W wwiwwuww wiw

| ad & QU LULWOLOLY WWO>»> >
Z W Wiy wunpung gl wyg < <LV
Ul [ad e sl and 208 snd andd and snd el ot e e SR 4
2Z ZZ ZLZLL2ZLL LZXX
2, - e peed e e L L T e e L ] et g <] < <Q
Q

(]

161

*n

e s
wy O
Lo o
L INURN. LT

sepa L QL
LDOSFO
LOODVDOW
LDOOT QO
QOOR®ROO
QOoO#® O%
o0 Ho
Ol ol
O ¥
¥ uwwn O
<t o
N WS W
ML Y~
X¥YNXZ XX
VNN
LI LT
EEISOXS

xoooo
[(SUNENWINURVRITN)
[CICIUICIOIL)
W L L L L
= e b —
ZLzZzZzLeZ

et g ot P St et

MPLIFY

CCMNMENT

LT

o+
Z

> >~
[701%}



[T RL RE RL AL RY RA NI FY WA XY NY AL XY 3
@O OFONDOFOVON JOTDH
Ot = N NN VT T UN0 0 O

ZZZZEZZLEZZLZZZZZ L
D D 3= D= D 30 Dee > D= D D= D= 2w 3= 3 > XK
NNVINNNNNVBNNNNNNNO

. o

Q

<

W<y LU

S Weor I

- - O ww Wy
o« NADT |- X
L P=ONDIqWi— WO W

~ VNJAJAWZlj~dX FunuiL
N~ OOOTVINDCEZITT UL o
QD Jretr=D>>Q 4L D~2DmmX
QLT IAZ OV O INZNNIT S W
WO JWT O 0MDUID>~>W
XALNNZX SVIU. A J DI NNFE
IIL AL IC<T LT LT LTI |}
w

LU L LU WU U U0 WS L U U LU g
L e e o e S e e 2 2
LILCALLLDIALILIL AL LA
DIVIDIIV VDI DI IDII DD
PUIFUITUTDITUITUUIW
L L LU L A W U U L U W L
D~
w

SCANNER DECLARATIONS;

COMMENT

ED AS

]
%2/ =z P
—t < 2 <
f~ s ) uJ
<NV T X LY J— ]
W= Wew - O
UYL [F¥]
F~d =~ DOZ N
<< (88 P 4 -
WJdJ = WD v
X W D O = o= O
< Qa Quw [T}
= - Xr—xx 0 wun
v < o Qaw < 2
- I W szunz J
Z = C w 9
s 1%} = Q M~ Z
Q = - SHD VT e
- Z o 0O —~
W W Q = d
- 0O £ = v
W o~ s QW) e
2] QA LUV =N
w Q) W [SEp =
w L v IV Quw<a
Lo I g LU
= > o OD®O
S - W Og Do
D i v — <
- v -0~ OoGH
w) V) Wz yarZ
L) v = HUIQ) Q. <1y
(55 . aZ Y2
~— - vy W O =
ey ZO Z-0O
2 A W —2Q
W T Zen~TQ 0.
L OUOwrdZZ nZ
T az N < r—rtee
ZZZ o en_] e~
— ZWtls - =
Z WX TYXDNZr eof=—i—
w ITDO=x0O gowzZzs
S XO e ZNWW S
= W= LW 2 0
L FOZNWe JIJITITIM
O ZOW>2ZLaD0~

WX EIED~ZOU I
TarzTowoa ¥
£ OJOT OMreeZ
Q<O XU <
[
Lao
F*Q

oW
OWi-
<<p->-

#00X
C

#COX

#00X 3

—A>m
u.co
- N
wnom
— 0D =
-
>
wag
-y
>
W<

BYTE IDISLBL
BENDI T=

BYTE PCAL
EYTE ENDIT=#0CX;

BYTE

162

W
f=—a
x=
T30

oL
- O

NTER TC NEXT CHARACTER TC

SSEMBLE

INSERTED

tR
RRCR

-y

L T WXL OQOWX 2 W
Wk o ZuwWgquul) Do
2 LZWAV L~ U X £ D
FWIET—IOILZTW O
O~ OILITDOD>DX L
LQEDLA NEQDNZ0Q
QLWL <«
Lo wIT

—
-
nzZ
s —uw
~ X
N30
M2
—~oQ
no
WO
DO e
My X
=TqX
(S]]
w <
—Z
=)
[s4]G 1N ]
48]
[QN] s |
Mmz<
—~d =t LLJ
[« 4
>
QX W
[s A P-4
[2 A ERNS)
N~

COMMENT

=10;

SFORT INTECER CP

@ b=

ZZ
Wi
~T 2
OX 2
Z00
—OQ
%)

o
e
Zund
w<tD
p- s
QW
Q
Lo w

W=

O>-
eeill 1)
o
gZN
TN
(&

o D=
wa<
~u
>0
aav)<g

Lal> A
(s e d
wa.

[
p=4
LLY e
T L
=
o=
O
=)
(S
s 4

- oo

oo
wnXx

o
W
VY
wuw
—t
zz

—d b

Pt
xa
(S ]w]
LI
wwv)



CLES LSEC WHEN

FCR RETULRN ACCRESS WHEN ANALYZE

COMMENT ERRCR COUNTER;

0

SYMBCL TABLE ANC CONSTANT TABL

FCRT INTEGER ERRCOUNT
INTEGCER RTRNTOANAL;
INTEGER BANALEBASE,

<

CCMMENT

.\w [ and (&
vy wno —
W of Wl | ot QO O
o V1 w0 o z £ 4 x uv
Q Wip— X WO VO W =W LW
e W Jda O 2 Z e b Weey () =
Wl <A Dt w o - > V) U.ul_g <
»V WLIO <4 < w W\w nz g w —~O Z
LQLWUOWUL =~ W = wm<g O=0Uu
[e% [V I S ol (%2 N R - § L W WS o DUkl L) e
LI o D> — U R Lt =) W
OV d 20 @ > QO W a_gnzZ~— 02
< WweO <« > 7 T S = AW g™
L@ =C3 o~ w W 4 I Z W<t
U—dd2 UV~ X Q d O W e v
b QW= &£ w o <q = W ) = L QA W
NUI—Y? D & Wee wd I UVp- U XD
(72T QW (7217 B = N << HUWO OOk
e w ~ W Dy = X D ZU0QaTW v
w4 W=z U Z ao < @ dg =0 VA
vV QU@ I L QL A d V) el -
L~ I O L Ueex 2 09 @ - azu g
Wt bred Q. o O W W e U b S
2 & W QW QO A Q. e w
W oeriq < 2 @ Uoru-ll — L WXVUIKL e
NW 2> —Dww0 QO WV oL W _J Q. W W e
Sl W, 0D O O~ W WO W
LasnlVpIVp] N e Z W »na X kD W .Jd—
gL = NNDO - g 0O > Z 3m
=il X D 22Ul ¥ Qb = ZULM T <X
2. =00 o eld Or<TOo0 W Lol INRTTH IR ACL S S VU]
- 0 Z X e AS>W W U Xea il D R~ Q
-0 v QU A=) L IO 2L 2 20
0 VNG AQ<LUX WU o O @ LQUWWWOD VWL
IS Julbk= < L Q. <Q AW LU D =D L3
> WECD ZEZ- O b I =X
N =V Wnd>=Z WLoO<dul - w (] OO D2
w Q <L - LN~ JOONZ X~ N0 OW
VW, <l Dw = Z O Z WwZ d-u<gow -
LOE = d Z et g0 W wZuw g T JWoees X
N >UZ OFm—Z0O0ZXZ0 N SUUh—Z0LunTox O~ O
NN VNZ WUl <l nl) I -3 wWow~ywuyy O
LUV <0 QI 02 gz OUOULF-Zo0O0a -
WZNaA T AT L2002~ O-002Z2— - e
- ZTWoOLWLZ = (%14 [Ny @ O
IO VL FO—Q IOV  caswn e T DOUW -
OQ— 220U, E=-na) w Mmb [+'4
O<Td = W o e e DA Qo Oum x
L W I UV I WLOOO>»ZO H o v w a
LWiul—w W O = DWW « o4 O -
dNUL Q0O 1 O © 51} - e TR,
g 0uZ20d ¢ 4 DL =ZQ a X o —
NONSWO A = QA k=X Z0OJd @ O Q Z
Wygr=tr—eed A, > = =D - O J = m
NI NUN == O = QU ZEEUV [VEE T b=
Ly < Q. 1} [
V) & ol Jd3 X o of Xod Ugx L I W A 4
qW WoO—Q W W ww w W o O w
oneEd WU O O OO (O D > o LW
W NORW W W Wiy s LW W = v w
N~V OO = = b W =~ = W -
[k VU 1Y Y zZ2 Z Z2Z . Z Z L O Qo Z
N UL Ft 4 et D= - = 0 (S
W 0 ww L and w
OFLZ0OWWUW =~ = |~ - r~ > > =
WZWuganuy o o X w x W <« Q
U <=~ O O 0Op = O U -~ x ax O
Z2-NWUQZL 4+ L L > Lo i > @ [ S
-4 B B RV 17 I s 2 vy aw a v
-5 OULOLL
SO D—

163

CCMMENT

.
?

0

HCRT INTEGER BLKCTFE

S



(L) b
LY e =
Wi <L} wl
=1 -z W >
W " U - > > (@) .-
X< Z— 2 . [« S m -
O oV @ 4 o a < ~
v) (S5 == o T ¥ W V% L <L oenD oy
- e I 2 e W w u. —
wao XL =~ @ W w h AND (]
-~ () (VER VO | ] D LA o
0o I wv fan] o] - w f
<t us - < < Y w<aD w
Q0 ST O w4 b~ L =2 D w e
2 (e S NV V) <1 <] 8] P —)
[ < o << e - WU wi e} o
(] 80) L Quo > ) w ~a P~ ~N
o se - WO~ < < P~ <L << +
s a WX e N I - ZUX - -
> w O= DOD0Q - Z Wil - wi —~
VI e o W enX - W = W ] w ™
- XRLee20) @ W = 2 S-u. — (o4
W We>-W WODaZ iy ¥ 0D (G ] (=} ot
Q) SWUbeeru U W = W e @A) b= =t - wt
Zh—- ZW0 <[> = ow %) u. -t
i Laa B P S T TR W XA AR NRN Y g ) N o prd al
vy A= o (D 2D LLJLL Ll Q O~ Z ) (] Q <V
W WwaoaZou WVl w ~0 WO - — -
T k=W WV—>= D2y e Qs> T o O]
o L 0 VNXoOWem - --To =Z o Q w
-0 <<z Dz — O T wt zZ vy
Op =2l WO (D e e vt e i NZ= O X s’
D A wouZx o ~ > 2 < w +
QL vo_ = /) L d 1 O et L DD o HVIX e ~ o
- WUV 2 T L ) ~N X QO ~L Q s oW
V)X 200 L U <T 0 W V) - T o VoA A w [ )
W O =0 <10, T2 ~ Tt== O Q =z <
QOI>0O=Z ITENUide 1 - un 3O wo o —420
Z0on <« - W= w - N L %) =Z v rw
—) = - Zul-T= m L) ~—t w = W wvw
ZWwZ W oz - U~ 00 < O ve s 7))
=i = Op- i QO I OFpZ Ing Q D~ o -
- 23 = FuZo %) ~NZZ— NO < o < w a. i
& WX QW s» ng (T N T — em)em — > = o
W Zuzu Omaid.~ L voa Q. oD e E=4
2 Zowo 2w wa o@D WUl W O~ -~ Nen WA
T W= s OO - Wi w uw o QO OON s OWw —_— e Y
O Qeex xX O wvIw <L w9 w QDO ~ W X)en
8] QO s» ~— W W wWUrAW D X 00O WDeeouw W rverd oo
nox W e X mus OO W 000 O~W QT
e on [S¥] (SR S - ol @ Vi OO0 nNORI= waez -
X XL o NZ M= = Q VN OO ~O s =~ W< snh
= ez a w =z O oZOoZ wviv W FNF# FOOO wZ>_10Z2
O Oa T oW - o O+ WX cd owx oLl ~ —~—— < LY
- WO w x O Z = Q0 Qe OW  ~FEWW T e J
I Vouna ~ a a D Ob= W - ONUVILD ~ »Zx 3 *O 1w
Wi W NY  wa LG xO - 3O O
of Xoxoxo w w o« wnr N> =t LN J—ND O> MO
W Wwwuiw - e~ w wv I gL >X WY Owk—w Zq » el
O VOVLO > > W <L e ANQAV) DUt NV oWy QL 4 ()
W Whpuiw 0 O W W) - 2 VW gd=aw Zunnd w0
[ — ANV OGO VWUV O D O o A ~weko e or
=2 ZZ2Z - O 2 ONg O 0 g (= —ZZa w 20
e T T ™ — - ~ 0 ~ e N @O ~wxode 0w XZ=>0Mm
-4 ~J LW Q- DT
— - P T U =W <> > > W WIUOW L—k—g oW
o Xy g Q9 MAV) g < QA UV 2 Jwuww D002 ww
O wouuw x « O U WY @& & O 20kkFM yZLoc Qm
L LLar x o L SXd Py W X Uz DWW Q
vy vIvinnv < Q@ W WO OT <€ q QO QL= Wi - x
> a
w

164



-
[A2]
[«'4
-
L)
b=
Lo
o
(3] | and
u, e %)
-~ -
®* O -
400 O
[} x
ZTLTN
Lo 8 fs AN S)
0 QD —
Nz
JOL Uit en
& = o~ .n
IIn =Z2 x Q
e 1 D =z
.. 4 oo —
et ~d — U
oCX N & -~
xe OO~ ol
e U =X ~0O
serd = = W)
Aoy g OO
- o~ WL W=
Xlo©O OO il
.o - & L
(L 1] 0 >k
QN o0 o0 :R L= 4
[ad 1w ] sewme (N
— 1~ O ~2
W= 2Z\0~ 3
LD racfNeny )
QZxO Q -0
MWWOWw Z ~4
[ A J 1V Yo s ] W e
~ ()
TZ
~Jud

g ME AS FIND BUT FCR SECGNLC GRAMMAR;
ASE +BSEGTAELE(R3) + R1;

" e
P
L d
)
o
(3
°en <
(T3 L o» -t
o~ ) —4 o
T O -
- o wun
e 4@ O >
) O ZIN o
L NW saI - -
no O 0
h'd @ MZa
=L Qi JXYUWh—
> >y S Q o
<t Iy =Z Q
EN s NN e | D pd
=~ e X oe snon ~—
QD) e Yt — ed~ W
QU m =t v OC () oo~
O I o, e~ eell
XL e 1y Z ~0O
~ g er Dot = Ow O\
FZSI0Z LD —~0OD DO
L <TOL U= — -0 W=z
- e dyildO <1 i
QF *Q 1 O e Q- W
Z 0 O« I U >
DX MQ.ANZ 000 JX <IZ
g »*sxXxn® I~ Uy
0L~ I Q) -
XU I =X ZO=
WL o se 00 <L (D AL NeelX O
X EQ IZcx O [ )
DZF>0MNmMUUWO <~
QNZE LY d LD [V ]a 43
W ~— )
QW 2Z
Qo ~t
s 4
Q.

165

MVC(QsWBUF (2C),"2") 35

L1 AT 2

Sy

——y oy e
o~ =t ()
O~
~r ] Ll

|5 o |
0N
—Z

sevn W)
0 ’C_!b
OWl W e -
AL Do~
< MO~
WI) so 2 med (] »
Z VO—w-wOWw
—Y QU s
=L D>
ZO I OOMmMNgLO
il o0 & T XTNO

NT END OF PRINTIME;

Q. Z Qe ~t—t |}
bt LL IO~ et 00
W >a 0w
aAZAZ>>U
=N T2
oW
i
(W32 ]
(W)

@
Q

ENC

.
L]

wn

~

(1

2

[s 2]

~

()

" (&)

~ -

L d —

<4 N

o

w L

2w

- D

- a

oo L =

W U -
D N ee
0 e W
o Z O -
n o O > <4
e O OreE Q
TaYa 4 —— [
- O Memen Z
wi o ~M —
> e (a4
< N o~ =¥

wmn e X TDem
L ] Qs (1
~ anldenld FZ e I

VO>-~x 330=

U< =t (@ 'S

END

) P et gy

WL ~NO—~t—~—

U snQ) — XL 0L Ot v
< O>w ~? vt O P
QXXN> I WL Z
U} < e e DHDID>W
ZOH son MDD I
—_W N memTITNE

o ol HOT &« O
AZON te =i O |} O
Lo JFURT] [ENFNS RS L oY)

w > uBEO00
AZTrd g D> > 0
S L % o e 4 o Ll 330 SE T
(]S (48]
[VS]ER] <
(@ Jaa] t
(@)

o

Q.



XD
O
L)
ZZ
oottt
(&)
W
[s 4 4 &)
—-22Z
D~
DW=
wnoot
o<
Qo
Q. V)
o]
(L v PV
~L =D
v M
@ Ox
~ Ll L

<OV S>> U IO~ ¢

call) o»

L)

-
-~ en
O~
T
win
D
mi
22
om@
L
Q)
-~
— "
(N
~
Lt
D
an]¥H
=D
-m
~.<
o ~ ™~
o W~
AL >~
3.0

aWBUF; WRITES

s"); RO :=

TICN

" >eD
(1) eSS i)
'~ = W
et XY X0 b0
o~ Ow
W D=2
U ~Ort e
=T U e~
b= eI
b~ ez 2Z
e L e s

o vll e T ey e )
PADZF~N ~NHODYOT 0
DI W) sormdd e ZOIN & ®wen()

F PRINTSUMMARY 3

TEW edd X=>0xOowdDDWwo
OIL = *DDDD>Z

O~ I
W I SVO-MOMIZT AU

D0«4D

NET VXX

b= Qu b= LA U

e ) X - 1.WW - o)

NI & o O

[

Z XAOD~NITcrw ] o~ 0~NT N Z
T WUy
P> N ~Q.0VI0 2
AL~LZZ2I4I4 )| =2OQIZ>>>> 3%
et N WD e L XNDIDF T X0

w

o

p |
(38 -
ww
Q3.
(o8 BN
Q)
Qo

BEGIN

-
o

40 0N Y e et~ e 00 LU

C

ENC3
PRCCECUR

O
-t

HASH(R4) ;3

s
-

MU e O

L) '
'3 ~
o' I
- NI AT XY
QO oONXXOm
X ottt €
~ e
¥ Jddnaax
| e P 4 A a8 }
v ITiL v
NUVise ¢
AL W o
v wU.mm
O MMIrEX
Wy sk ()
oc [a]s)]
W oQzZzZN
> ZZA9a
a <
%] A3l e 4
ONYx O
o xx it

* e
I
(%]
<<
D ewse ve MIT L s sa[D
W~AONXY Do~
=+ ALNZINL
Z& ememONWOO
el (L NS 3L
o N XD
6-.\’)&.5)_10..CN
~~—NYX QW
g AT IR
< WL LU e e}
AL eDDIDDDIT O ~=Z
DTN LNXLNW
< NN o=
Q. =« & &~ eordenee &
ZUVNoaMIxoxou
~HxaeXxx i il -t
W) 00 et~ 00 g Ll
WITOLQOOOU~NOp= oo
MY~ X T JO
P-4
w

RO CONTAINS THE REMAINDER;

166

Lo
oz
=~

W< o»
(Vg U i §

>0

FRCCECURE ERROR{R4);

*e

2 4

wi

[V

.

)

(s8]
(X3
~ Q
v <
Q<1
w W
X (X
w -~
> O xX
<3 [S2RT
v W [
- Z =
o ZD) ee
X - D~
- = QO
Q- -~ nL
[ S 4 ——<
- Q. NN
2. —~tON OJ
o (VE} L ISR A 4
v O Ol W
(LI 4 xX2DODOD
vy OJ [ dsaafas]
D ey, e LT
wo b= & o« =
X - Z~o—
Wwhu D e~mM
>0l U0~ 4
=0 O ner (O
wnz QAX>O

o lve) xXxoa.xz >

X O Uz =2
wo QI
DO —en

W<TZ  snco=wil)
WA =~k
Z UT +Xerir
-t 0o = e~
~O Zouwx
nN+=2G D2IXD
b U2 ee
>Z-d QOTW
IDOnL. 0OV~
O~ & =D
xOHdN <«OZ2=X
X = Ox0O®R
AU =N
ZW Lt Qo
- F~O>Wwo
Jest— LXUWNX
wWoLUu W

axuw—a)

2

.
o
(]



*n —
- - -
o - (X3 *
- (&) - o
H w = w
[ I -
Ul o [T R
o W e W)Wl
Qo QO —~enX O
Z < T -0 =
O < Qs << o
L B s -_
e L O -
- w v Qe (70 b
-~ a Q. LW Qo <
o= " L1 ise OOW W (o}
wo g - - =z - O em
[aq¥0] — — - Vi Ded ) oo | pad e D]
Qx > > = X W= - <<z =
Z0 w L =z OW oM o= O N e o
OZ Z w==s ZX o
) (] o _ =0 iy ~Jug
— [ | ~ - - Z Q= f=
w (&) sa) Lo U0 R [ R W] —~
[aa]3%; () ) * Y =) <L <12
el s g e 2 <L
-} (X o 2 Wse p=Te W) ~o<LVW
~d —_ Pl I =~ =~ Z = ol
— X — X L X - " »  OaQ
= z wZ (%] o Z o e ZZ
o= (X3 = << v (L Z 4 Z o B O e
~ o~ - -~ o~ D O o< O- uZ = OU ~
4 b4 e QW I e W AW =2 g N X
P < e e L - Wwe UL Ud QA Z
< < . ~lWu o 4 - e <L XD DA g e
-4 —J x* =D ™ WD L WD Xip=be W e w=>ed (X
e8] as] e ‘M I xd Z >0 4<IV) >u. WH-OORFF0 O
-~ - (o] ® S I o N a Wl 4 —~ 0O 4A4xXZ CD NZE = of
W w w— o= - Q - O9IO @ VWgWl-u. o
D 2 0 d= e~ W We WJO W3 ww~O0O0OwnmD W
e8] [an] =<t UL™m O Om Q g QO s Qg4 fes]
= = 2 L~ D Zed I @~ LYY D~ Oz W
- - W< W~ = (U~ X g~ 30D qmM I & X
L L S| QL >0 > |&] W Q W b= et WS T~ D
Moo= ) -0 O> v > X > 0Og ~ AL Oon O
—d ot ) = gz HE AL Q) D00 e~ W
-l -~ -d X - d - N Z> Qe L~ O
O~ O <Lqd Oeen < Doe I e Q= ~x OV D
>oun > GO W @ QU e XU dadd b s >
TxdD = W b= W (= U == LI D ee <TQU <L 2 enQL
xm A N d A WLl O OO0 ZW OsSUOW o~
celiyZ s N T d X DODJd T WUl O WUl seWDW
w Q@ w —t Lo e B i e a L T S S s B I O T 1 1« S Fa IV B Yoo
—#0n = =S W s w Vs W ddd T HNZ2AZ-Ww
3 ep sy " e - Tyee o e en r=irir4q 5 g Ul Y O
XN~ Gwd, ou, W. oou WL ouw TS w. ST === AWz
I xs = DD =D D zZTD DD XD - & e e ~ e <>
L [aale ] on @ N 9@ N W, U, WLl Z <«
enllenl 0 U T I NX X IIX OZZT M ODIDID XD DODIDDDWeeN =
WON =g, - ~N3 - N3 o w J(@ DAID ) GNIUDI U e
DaONND O ~H O ~ll O~ ~l XxZT g O XREEZZTOTW
DZ+DP~N NMZO* ~ZO IFLDe o ® = INE LTl Jo o ¥e -
X o0 C DAL >0ttt ST et SO e d MDD =] O~NNO .S &

BWLUOMWMX ZVOWEXOVOZIXQALOOEZLOI IIT L0 (NTMM 1 gOD

Pl ||~ ) U= W Z>U Z>> WU et et vt et > (D) st s 0o || (Y ()
Qe Jee (I se ) V2 2 W) w2 .n wa | WOLIUWa2 X QUULUL) "~
ZO>~>ONgIW >>>>w EDDIDLO -
Lle -0fs > Wa'qgs XS Tes] -] W2 T2 T 0
£
w

(X

167

PROCEDUKE FUTIL(R4) ;

LH(R3,821)3

CK+R13

L 13
KSTA

-
Q.
e
+
Q.o
[V L]
ao
(L}
& v 00
——ttN
[ s e &

[ye]



oofm
~< e
N D~
N
- D
Qe &
[a'fs S0 R 1]
-~ [a'A
[ XTIV
=@
N+ o WL
LN~ ea)
o) xXO
[33Yas R Aa A
[ s Ao 110 N | Brd
O el
Wy SN
nwo,
<O~ Z
O+ N0 W
2O + ¥
Wt O\ o0 3
e ar~Q
nunnne
00 %0 90 ap o0
NONMINO =
[pAs s 43 Js N ]
<
w

FLTILS

CATASIZE(R4);

PRCCEDURE

IS NCT A DECIMAL INTEGER AS

CONSTANTY

a VLI
4+~
YOXZE
Q= Q=
< w4
e sonp— ool
G ~—NNU.Z
W XX
> A= I
JHA W Q-
nIxonZ
N4 <N
@ O n
Werdredl= & T
DX XN

SAVE4 :=R4;

Wi e
Z =0 00 09 st
OO N
D=L YL X
w
m

o
I -
it 9
W =Y
< U
W 3
- =
(=) <<
"z
<L g <
X 0O <
~ O i
TaYod .
i v < bl
o h'd o us
-t ~N
on Zo d - ~—
s 4 W — %]
O e b= oyee <
(2 4 2~ Z T b
(24 Q8 D eck <
w (@0 3 Q
- [s 3
o omp=d b w
o LY a v =]
[o'4 e W =0
L} O - — Q
. - U e prd
o Q = —~ w
x Z 2O 4
g~ o o
o + ) e xx h
mw FNOmMm "o W
—~NU XA Z vt oee >
W i wNea g
Lol LZer se e L QXX WNO
—0O  =UVINOO W Lol Q
O ouwal L N1
w < LT o
@ wm WO
<
w

168

PRCCEDURE SETHEADER(R4);

B8ECIN R1:=CPTR-1;

a wWwZ—zwv
=S Z2WXID—OD
Ot X = w
- DL ~Z -

~0 el
Qoo <L>>
< WGDUZ-a.Q
<L *J ~ V)

ol U
- JAQ WwJa. Q.
2T OWw ZWd
S a2 OO

O ==y —Ld
UL TZDOMF |~
= bt U Z
ZZ U e <
=0 WX Zo

el e N
-z I
X L=t () >

VOO L
e Q.
-— =
5 w
cg —~
~—r
(=) e 4
= w
P (%
w
wi -
o =z
) b~y
Q
[VE] <
Q (o)
Q [&]
P W
Q jan]



ANC #3;

=M
syt -
~x i Z
U)sm oe | 1]
QUM
W 57
24 o
Wemen()
>N
qx =Z
W4 U
sy L
NI+~
X<V
) N
Np=00 |}

[

o I
u.

** Q

<

(&) <
=

< 0

0O @«

-~ Q

[a'4 [X)

1} M W
1] o o
-t
o —d o

e~

e — o
— ¢ [an]
N % -
0 's}

- el L ew
i -
x o o
~ W =4
QO v
~- ~Q

[ e R Y 3

e, N +i¥ O
~al i Ned €
+ 10 oo )
NOOV U oOw
XL Z e X
[[I]} [ o KX | et |

L1
w
o
(48]
<
<
[T o
[s4 w
n .
(1) R
y—f
o (]
P4
X <
w
w. uy
B o
[l}
o) .o
=z n
<< [s4
[Fa (L]
e (Y L L]
) TS |12 YaN}
. [} —~ [a 28]
~ 0 o + -
v @ al wvin
pd XY (@] 4
O Ty nao —f
Q = (8 4Ya'4 * O
o ~ | i
o o~ 0O o
w X ~C I} oe
X wn| 1 o~
) o =4 X Ll
| i [s SN
ol +w @
- e NY] Rl Q (L}
pd —t [a'a L ] U, oo
w L ([N T
et el o
= Hz T3y O
O elld o I Zem
O I Qi T
X *ZT +
z ZeIh N
W ee@r=y o XX
I ~3OoNn HH
[ + WL L UIZ oo o
N Qi I~
I G s TR LTRSS &) Yo 4% &

LOXLNL e LOXX Yoo lIZ Ol

~ 1 o
2. s o0 QO
OOV W
[Velo e A Jad)

NOQOLwW Z0O —uw

XU @D WX QU=
<Y
wo

169

L]
Q
zZ
(X )
w
I [T
24
[a] (@)
< o
< 24
[ w
o< 0o wn
o [a'el (X
+on ™M [} o
W O e o
[a A3 (g il
] - .
e () w [a'd
FTZ = e x
o< o~
- N on
ool a 0
—— -t - — o
+ 1l T} I Q
oo p [a AT (X} =
L~ W =Ll Q ez
e + L [
. [V B Y wmu.
N oo vl Z 00O
L=~ [Tl ] L B VN
Neny ot O xQ
Ot + ¥ erll) WZ
—t L e N\ aq@o >w
Lt | 0 Q@ X <
oo [1I1) eS8 17 VRV, 1
X, FZeervr QAP ~L
e QOH Nl W
0 SErexOXaOr el
Zeew OUW ZO~ 3t
WO - xu o W N
< Pl e 4
u W)~
Z2 o
wJo
<
W

PROCEDURE CHECKID(R4);



—d
(L )
- (1]
- (LR L)
2 —t—t
= x© |
"
*e s
- ot
- I
o ) L}
Z o "wen
) oond =t
o — o
- 1}
K Y} eme
ot o L |
Py A ~ot
2
LL XY < "
) ~
Py | — s -
N} —~t il
g 1} (R0
—4 it —t
sy (X Na'd
-4 ~4
- (a2 ]
D= —
o < ¢ L |
o H (1) -l |
[a 4 s oo W —.-
w —t =z =i
~ x O Y4
1] ~—
o *n v " (7o) [a'4xY Y
<3 . Lo o~ —t — ~
[+ 4 * o | w |
1 . — " - —u e
. u.Q —t v e - oo (&}
I e w -t sa] o L) -t
w 3+ —? Zx x
> x o b QO
< o~ - & oo - XY S ty
) Pa n - —— x
<h e | "1 Q
o .o w - || W LT}
< -0 — oo — e oo u
uj eexxcr I —~t —— o
> o - (14 Ld s de 4
I poerem ZWw - Zu o
V) iy W e Ul e =z
o+ J 2.0} e | =M L
Wunilear U O S Qo ha e
ODOUVN=Lsel) O Ldre QD Lt T £
W~ <)~ Udr=t D)=t pon Wt o=t oo wiwg
EOom +0N ZVNOZX ZNOYX O >3
Z e~ e~\jrY W & em— T U L X
[oa Nadvale 1o e SEEF-AGLIE Jaé} wooua wao o
W U <uw Ze
Z gl NV NHNUD wa W e
—_— T O N < W L o>
O~ oa wa
w Z
[ea) wi

170

ThO

Wi +n
—>< X
>
nZ<a
xOwn

oI

Iwna
Zh=

FRCCECLURE SETVRELDSCRI(R4)

(X
(X —y
~ o
+ +
N X
o Q
<
X (X} -
O N W
el o [r'4
[s &) -
++ee Qv
W N~ [s 8 'Y
Doy, +®
opu O

X se & ~td
QNN se Y. OC oo
Ul s~ eeV)
QreONIY N
e o OC 40X,
NI @
[q¥]as] ee o |l oo
O wealN e O\
Mox N
(X Ya'd 4 .o
U d o) (L NY Vo'd
DOX,~T s~
MO~ TN~ NQ.
UVNNM N mAO

| «Q.M o
< rrdrtif) BN oo
oYX~y
0O s 1) OGS~ ]
PALNIRTEIS XTE 4% LW RL)

=R0;

=t (1) (Y e =4 [ e = O 0

Uy XX J4unne
w

a

Q

<
w

FRCCEDURE ENTER(R5);

STVM{R2,R54SAVEFRECS);

EGS;



FROCECURE COMPARE(R4)

W

E
COMPARE;

GS)
oF

.o'E

R33
E4 )
VER
END

© + =g
seenlliU, N

LNXLNOPONO
nni—-xo
Pl LTRSS L
OO I e
Oxaxxou a0
w Z
[22] w

w =
-
v
(48]
=z (10} (1Y
- V) (&}
1S Ve ] P-4
bt UL w
)
—-Qx e
[« QTN (@]
xUwvm (a4
wx 1
Z O (1]
LU - .
L~ Z w
Qo w)
) e
[mYen] (3 (Y
Dol Ul o~ w
uoQ v W
£ O =
0O O w
QY Jd OC Q
ww W <
DAV > wi<g
x— g %]
iy (%} 40
—D VN - Wi
wo Q ]]
DRI [a'd = ) e
L = - w Z0O
AEgLZ QO . wice
@ < bl
WU, -~ Q L IY
V=l 3 o a O~
W ) e (o] ] [s 44y}
[s de'd V)~ — . [[aa]
WNee = L} = e
[ aalanl ool S8 R4 oo w O
ZU =y o ) wec
Wh— LI o V)~ o
—-0ONWw oo |8 (]
2ZZ @ - oo e D oy o
W DONW -~ W - ~ N Q =
QQOU> W e ) o H oen o
sl U Dewp e O e O\ L
e VI @OX Al XL L6 & X V)
—~ i wn—=Q WwxXoI~ wo 4 w
< O U~ DX NNNEZ o U en
[« Wwes ~wa auw i m—~ IV e~
~ O ey, D Il os mt =D Qeu<g WU
Q L o~ QL 0 sxXayNW T O OO0
x X X XaF il owsE Ww
= ZW—u Qe VoW xQ
o4 et L L et Luwn—~IT Z v Wz
w (s AEN RN Wk o JW e Z >w
v [TaY s Wa'4 VST QL wee I ONWlee <
wJ 2ZQa. D~ Al edonrn -2 L V=
24 SeUl2 WP > ZD )~ |l X -z
IL=UWMEO WODX =Y —~D e 5w
uw X *— o~ FWVFAY WX IIZ X3
X X O ~Oa it & o =Nl b= [ ~=
2 LN o0 e VOV T XN Q. O OO
(=] o~ | OC L~ |} ) W= WL U oL
w LD =N %0 o0 oo V)Nt P L)~
Q —>>22>5>00<A>>0O~MMNWL ) L2, 0
(&) WUdZ 20N ILES X XS —~W a0
o d U £
Q. a w

17

P-4 [%]
L o L
ZIrwWw =
<=4 ¢ @

D=LV

W e qQuUOOFZ

DDt=p=r=Z o

Dbt P~ I

vy JZUOE-

QO<I=ww)

L3 SR

L} =W ed=

X>>wns n1Q

Ly O Z

Wiy, o

U W s S

D A s R

IPT VA r—d SO
|t MW Z U V)~
Zo Zuuw—uwow
WO =0
[S1sa] & O Q=W
[ P ST o N B o 4
I x <L
WL vIInusE >
< X aau<g
= ()=t 2. W)
O =2 -
wno vV ZZo s
WanZzzw Wwa
XOXXLr— X &
L O22LLOLO
O OW O~
Z AW A e~
QW «« oL
DD L
Yy ZHUulxY —0Ow
QD Tl 2Z
O L e
-~ = e QW)
We=y) o ZO
= ok~WUD<Tiy
L=~ QO X
W wrI >XWw
2L~ TW>

PRCCEDLRE LOOKUP(R4%4) ;5
BEGIN ARRAY 5 INTEGER



o
o tu
(§Y] o ~ o
—— > [aa] [&]
L. - < =z
- (T L w
- L oen
= o -t o Ead
uw (o8 (o] o
Q @ o a
- %] o~ [s'4 -
~—t > Zx O
- I = —i o
et LL T o u (L] ~
- ) Zu wes I
Z Z X — N snb—
o} W - Q. L~
- - Z Ut e
D= (X3 = O W eeQ oo o
o —~ zZ T = u
| and W W wy x| —
= [T (V274 [« Au1
w a) -t L (oo~ oy (W)
Q U o< 2 XOLO o
Lan L] - - [ & it~ ()
o Q Z N\ e ) (]
a o O Jd e wr MO em
-l o = Ob oL eenN e
N e M O bt b ol N
= -~ = QO =z U, W o
wv) 3 > = (w] — g “*
L~ a v (V21 o Z WU w
2 oo - s L e W< 1%}
[+ B P-4 o N Z - s o~ [ ad s8] <<
V) =i z [ A o —t nZ ad}
<< S - = O~ J = M P
W O N X b H - — <t —
(s 4] W Qee -~ 0 > w1 - [ = <X
- + Z NI w O T
Qawm vy Wiy (L [ and Land od v L Q
= — N3 ee ety V) — (TR P17, ) [
(] 4 L e L e XX o< T )
s OO0 ~ - + =z —y ] o £\ ] o
- Z EZZX W = W U~ .o X +e» .. —~
b =0 W WwWgw Jun Z Eee LW Z st w3 < w)
~—~ oo - £Z QD UV ¥ I W =~ oYU~ s QA Y o (&)
N~ o e ek OO v O U a X — . wi
ZU. o T~x0 W ¥edw] Z = QO V)t on + nen) " o
LDen. ~ VMU, S il Jd N~ o Q (Vo] ol VI & w M= -4 [89]
-d D ) QU ILZ (Lo I o~z Ut - ) o 1} >
mUnX e - e V) QW (o)) BT Z=+— eea TJaxQ Z [ 1) - <
.oy Q XN et IS st Q) WODUL e~ = Qb Wy, e = ~ V2]
—~—il, oL noeZ WUs N O M= ZOWDTI =~ «I T - wlIw I -
AN oo ~rll) VD Xeed U =T QO =ZU e = Z W ZWV 3
-~y Z ~ LT Q 1} o=~ 1] Q* NG ZWDeemd — Y — [+ 4
xXXa wh o I on w(Men Zoe QL £ «10 W3 Qe —~ O WMee ON -
Laal o BECXT o NZ O <& w4 SFTVXLS | A X0 W (@]
W W N [ — XUl W e WX ZOL~U 20O « W~ W oZun mi o4
WD+ s o~ | N ITL—On w N0 OQr eanl TONIZ 00 oy o0 e ~—
XDYXLOO enb=x Il =T e @D D e >0 O T IIOXL—=M ONO WN = =
acN-~xITa+ L DX Wet i QO Z0OWVee « O QXXX O p
o~ ® QA NN —Hwoow  w O~ F Wt > <TFNU W Zd Zee
= NO AT LA DL nOWV Q ONOE L XX —~DO WU Wi e
e ) CCOC A 1) land oud VS & wJu. Z Ul - o< O
QWO = e, WUV ww QO Whiu@ <4 L Lo
>>>0u . ~m— W ZJ -4 L}
ETIT A~ NN~ X 28] wy wuJ
1 e . X
%] — N Q
< . 5 Q
T — - p |

172



CCMMENT END OF LCOKUP;

ENC;

(] =
Z= W
<L = P
<z b >=
[+ 4 oD e S8
<Yy () Q A
I Q -
< [ —t
w oy -4 v
oo —<y <
{and ZQ =
Z = o o ] =z wv)
—0 [+ 4 O~ o a4
ot g e (@ 1V -~ i
~0 (TR (&) =] -
Q.w 4. O o Q L e»
s o= Dw << Q4 -~
~Z - [aa] oz [ and x wv
w (%} %] ud < << O
DU (&) o Qw WL - L w
faalon) w o o~ Lol Ll v) (& e 4
(&) o eeqx T <C << 4 [ w
Q W wH QW [ ] o, o= e vy >
(%2 P > W — Q. )~ — w <
Q<L <L *®V) (WA DV)ee <L o -~ V) o
< (%] (%] —~Z X It Q o - [
oo, - 0O Z -t o Um—~ = =z
1O 3> Z2d — Z—t OO o W Wy
o IO N W -~ eZ = (%) -
orv -~ (=] STOD ~~qI Q W se N o
<< QO ™~ Rl ]} >S<<m NN <l ot -
< € U < QO ~ND o > L o
Qe — WL (@185 e W) ~w >~ W) -3 <
P2t~ 3 e P «Q - [and® A" SRUNE - SU L) .
Wy = - <0 = e DD O o wm (W8]
Qv v o () W Or«Q DD <Com < i
Q =z [ [@n] oL =T x0Oo out [\2)]
Nn\u Yy se< 3 Z (§ 8] [} [go] CrSE p=ad QU o» (s8]
b=trdtr ) o~ wo wllZ MOV LT [Ty %) -
=Z O xunN o L P < o~ 00 =20 o
wze W g [ (@] = )~ Zaouw —
SWwg o TN lankend w D= b @ And o w o QD
TLAd W O zZ0 o=z >0 [+ 4 =W > ee
OFWw > LIV WL w oW azZ> =Z < ZO> =
Q = L~ =0 w Qs < = W T < <<
- UV @ =9 w ja > D e = (&) OEn 9
o b | ~ s ‘Q - <qJ -— e -2 | o Pod e o =z
e X O~ (&) - LO o~y 18} NN ~ O
~ . w  pe— P L —_—~0= (D o LI () eeD
VL O e el ~O nZ X~ -~ ~WON X
X W x e QX Y~ -1 L~ - (72 1TR FLUL* U
~ <[ = some ™M LE Z~ + T ouwL= o L] - WO
XD Z N WO T se = =D (4 w ~ Z Duw
L= . wm) || xw IO~ Z ZXNee | <0 ~O™~a. Doxd
I N o0 Z [sa)s o] e F,) QWL e W=z d= UNZnwZ
QUV) ©\ X Jaw - ~Lr— U< W) Q >l QOZM ulkg>w
| oad gl and ~-OWVEIE WLZ W e QJ s O g Z+ eI
WwZv > Wb +— DWW DOoZ ouw [ - 4 (Vo) o QO Derip= e V=
LT B S R A k4 MWL D=l &L @ (.3 (L) ~Z WAL+ @ =&
o X BT O O <IN —NH O J Wl oy N Wl
wwv LrOQO+N B Z O O~ ZQF ~ [s 4> WwZer=N xX
NGO QA = *MA I ASO>U >l d w—>UO e - xXZIAV LN
224 Z O~NXLMNZZ ese O 0 QUL e Qo0 DL NNZANO
Q] oo O UL U~ Z0uWw W Z0 L Qu Ha—xO
wo P-1L AT (O fs a4 Yoa ) woee— waoe ™~ WLt (e
O Q9 =—MOOMULW > L2 QO INUL U -
QU O p- W QUO X I
< W P A Ha Ve <
Q=0 M w a<Ln w

173

GLCEAL PROCEUURE SCANNER(R3); COMMENT g%égwER hAS 27 CASES AS DETAILED -



ENC3

(L)
uw
u
*
Q
<
<
vl
[+ 4
1l
o .
— et
v (s
O
w e
o ~
w o
> <
<< I
wv) Q
" e -
-~ ~—4
o X x
- Z A d
o < (&)
o - —
S E
= - e
Ll [+ 4
VI D e
a WwT
v U WO
2] Lo ol
D enrvt w
waN 0O
X DIDw- Z

WeOraz
S>W>U) e
INEZL~D
v L Zoeu
et i
WO ) e
Wl @D~
ol xQ
WD e
Wil «eO
Z >~
~JQ. O Femll)
Vv Qi nvy
VW aT—Nd
T IV
YIK S g
< 0 o can<g

R2 OF

L= 0 e~ et 00
= ZLOLQ. LNV
OQUW U L= 2Z WO T~
w X, 2.
[as]

cov

FANDLES OCTAL CCNSTANTS;

[ A JVV]
2 <o
&} W
[} viaa

o
-
P4
< o
=t
Vir
ZX
Qo
(&
(S5
—t—
<
-
c(
Q.
[&]
ZZ
—<g
—
<{J
QS
~Ju
@L<
[

=
ZZ

T oeelbd

V-
Ve g
#*0OZ
O
Q
Z =)
L L

=)
~QQ
[a 4
[fS]a]
e (D
~ O
xZ-Jd
w
co 1 p—
—~Z
[a Y]
<N

ZOXNTZLTOZ
b= ORO
D el Q

=RC THEN

R33
F R4>
b

W
e prd
[« ALY NRS]
L L
ot o
ZZzx
LT K2
QdoL~
A
owan
on il -
QL s0 o[y
QO

QL ~— el * O

I wWxnnnd.a
e )X o
< e |l FO
X L) ewiY ee D)
=W neney
et XLON
~d |~ S
+ (Voo V) 0N
LXOL~D>WV
~+XO+ZE 4
Q.Y e e ew
NXZOoENL-~
IR NTRNTIG YT}
S XLt Z 00 00(D 0 sa et o0
XX WNT W TITXND se
QILWN ~ NOXyDXXWYxO
QRO
L= V)t

174

EXITL;

LX)
el
<X
o <\
Q -
Z o
W L= =z
Q w
- OU L
w O -
vy -
<< L2 o
— e (24
QW )
n a A
Y] W ~+
AN Od X
X Zao ™
—<I (LU ee
Ll ol I =43
X < o Z
L QL Xoowla
L Ll e "o
O W Fmtt vo0 —
b= b~ ZZX [
W peZ O e —t
Q Z4 QOdx -~ >
sellf= Qo & w
STV [ ITF] fon] "
U2 Z 4 - vern QO
QOO rere 0 — —
O OO 00 x -~ Q
Z0 QY ~orentl se (D
QZ~0 - F_ QW e~
OIdd Qeaer et ) W 00
() Hwy viaamnwvao
o L ed(D [T b4 X sp=
Lo Te 42 < eI TV
nNOHo X@erOMZeem |l
LW ee D =N Y TUY wewce
- G- e D4+ X ON
O XZ ~N el WD e 3
o w + M) X V1L e N W]
wQQenl~ XX DI ~N>AW)
N ~pZ P+ Do T+
NX W an NS emeen
N2 VNYZXQAU UL -~
eNEOQEZ = B i
L OO Z ev0 ' Deecs 0w ee 0e

<< |l OATWNLF FXOO s ||
Lr Jy
WD i~ N
ZWITouwd
W) S =)

CCMMENT SIGNEC EXPCNENT;

R2:=(LASS
21 THEN

;ETCHARS

GE
G OR R2



-]
LW oee prd
N w
el £
1%} | nd
vien
LY (& ]
-4 < o
oL i
o N\
ol &
NWws  eo
«G ™
U. ser
case | ]
= s Z
g e
O Wi~
QOZ brten
—0O ZE=x
U eormr— () e
n(D OJx o=~
V) ZWQpkX
et QW @ S
<L~ ODm el - s ()
- VLS o' TIEY ST ~0Y
COIDF—OU X -}
=z QO ~=oncell oo
0. O.UNT ) OW~Dx
NOR QO edée et | (L= oo
oc Wy wmnuna o
ZAN= v X @ *~
sor | ML *®ee) || T O

L EONLI XD eaOMZ e @m I
<W e =N XU ~enoe
XL N eelDed3td+ LON
Q Wit |l wWn ~ 4 5
FOJO+ M s XN e W
wo—QXx oo || ~>xwv)
W T =+ @Dee+ 22+
NZTAOAN N0T *Mee
|l AVLZ XL L~
=ONWO o i
L= fa' g7, 3 ETRI X RTNT)

e oow

e~ 00 00

Q o WO ITXNO
ZZWUF-Xropox oo
—-0a Z
QUMW
w IZx
o TS

Q
(&

COMMENT END CASE 13

s *e
(@] Q
P4 P
w uw
* e *n
e [ L1 L ]
vy < V) e
U] Qen v X
<T | andit g <<
- )= -
&) ZzX o vIOo
] QOw Z ] = =
bo Q [VE] w O w
o~ () I N QW L
(LI e - o w -
v) < . r~
— e - (&) e L0 o
< o (W (a4 x < .
Q Qe Q " << I 1]
- L o N L a A
v Oz z2Z ~+ (8} w <
Z —<T Y Yo'd - [, [T Ya'd
Q wo [ aid m W Ze ™M
o o <Lud LU ee QO =< XU oow
Wd =0 [ 2 =0
- ery T o B - . < “w =
U - TIPS PR T - OZ2 e
2 < P~ W o Qg W
D+t e [ aad e KT N N (&) w p—t—ton
QL 20 ZZ ZT o | ond prd - ZT¥x
wi ow ool )ty —— ) e —t (ws] - Yot 4 ()
0 VO WwE Qax A < O Z4 OJdx
LS Qb 3 w solli~ Q¢
NenZh=—- FOZ LW @ o ZUW T v owl
wiun—zZ Q<L o] - MO LS Z ee |l
AN Q= e en N Land® 4 o QOO v em
Q. ZNV) =00 o ~ W Q0O =0V
L JUE DAL Q&L ~esecell e () i) QX
.VAC I 3 = 1] QWL ~DOxX ZZNOD - i
THOWQ OO Jenss  pmmd | Q= ow UG <L QO soee
el 'R W VrOVAQ « WU W
NN - HoQ X o e o D d eI
XM<T rODIL ML smen D Il FO [VeXaaTe & 4 Mg
W HY ~ O dNeOMNnZ.wD | mnino X~
NeneyZ EZ ) PO LT wooae T\ e D =N
LxxO wi e d~HE+F XON e~ e )~
QI O selp =+ LN ~4p= O xZ ~+
Ix ~ZZ N XN e W nae W + O oo
OUZ & W darldOail ~>xuv widee L O
el W ANE =L D24 N =p2Z 4
ZWNITZTOE Ay D=0T o)) ea XN ‘U awn
WO =0 %U VEZICLOX XN~ Hguna nNYZ
E N Oy ey wettf e OX a1

S X DUt Zvoag (D) os 0o

OF I QoW—nTwi g

OIWHN ~ VNOXXDXX
Qedy WO U I

ZZ Ul

—ooLu -

OO =W

w

D

175

90w B9 oo

RRC#ON se 00 (D

NXNQene - QN W
XWX LW~~~ O xd
Ler D X
WOt~ VD)
ZWILIOY
LD S =iy



[s ]t 4

X X=) .—..4C
oOMmMZeean
D I e

4+ O
Wi ~—+ =
QAN L e 0N
Ut ~>XW)

Moo+
=N w0 e
(2 A Yo Hn A 10 Lo )
"y N W
L Y YR T T 1)

0N TXMO

ENT SIGNEC EXPCNENT:

co 0\
o 1]

-
*

ASSSEND

on_J

[ 18]

Z

Ly oo

N

(1 Yo'l

(%]

) se

<

<

QI

o P4

ooj= w

ol =

[+ 4 &) and

X X1} Q

[0 & o) (2 &

<1< 1]

LO N

WV s

O [ Ye'd

wo ™

9 [e N

Z =0

Ot .o <

ORI LY

<UL Wi

Wm ladan K1)

z Z=z

OO eerr——0 o
o ) OJx ~
%] wo e
wnZMaJd ow m "
<L) Den || - )
dON<LAL ve o0 N —~Qr
QU == Q0O o -~

Xy WXy OINZZUW-XLDXXX dWaoo

o
N
-~

ZVX~UJUJd <
W QW
VLW Lo
O w2

(1 e] QAL OL ~esneeil o e
(LI e o N ouw—~Doax [§Y]
NI e S oore o | (D= oo
[A4 ] e wvEnnAo W
N =o)X X s~ N
e jl £ seeeD I T O <
X IHNNLLDeONZ e dd ) Q
AN NI XTI sonee
L N~ XON Q
Q W=+ || WO =43z Z
O 4 Mo N O Wy
WO—QEXELQLO]IL N ~>xXu
W LT L qOrs+2 4
N<SQOAN W=NOT oMo
L} INAZX LWL~ &
=W H —~n i N w
L) =D 20 s (D oo se 20t 08 o0 =
O 4 U yE XMoo =
Q
(S
do oo
NQ
(] -z
(@) i
x
w

176

=z
<
Q
-
(%) L
[ —
i on
o Qo
Ladent Z0O
Q w :
(w0} -
= ez
< ) v
UL ws
- <<
Qo -
~ (& D=4
N n<
- '
[RERVE oNQ
(% [V ] [a g &
g o
c2 .,W
o
v <L
[ ad %] T
<< O>
> g4
[ A4S e LW
[ tn Ownv
Z0 [¢4 Wen
(Yo} g Ut en(Y 7
= Lon BN o SN W8
[o 4 ] (Y5 LA
(89 ] - [ and
w ~ Zw<g
=t zZ O™
Ot o w0 <
ZO~ (4] “Z-J
<+t N - 22O
0O » cnr= (UL
=~ @ Ny 0O
N~ o WANW -
20 M A<~
= ™ L ')
Z el ZOOO m
NIV LYY <) Q<
PN <] v L
<19 Ot LU
M I FEANZI
XAl NZE
Wg X WeeCOwl
naug Vx o0
dWZF-0o <0
LNIVIZ uILZ2Z
uwl Oy
- O =t~ I
Z - ZUuJOk~
L OZ Wov
= (GTV0 - SN
P X XeeexXN
Q o OF 1}
(@] NO OIWN
no (@21 4
< e & L=t
- Nee Ol W
(€ X DOX—~
w < W
e8] w o

SC IT MLST BE A

=1n
S0 4

W

Z

—t
(O]
uwJ
m

L R A
o
= w

[T Ees]
=<
o)

e _J
L <A
Wi
=1
=Zd
O
QO
Q.
Z+ =
Wz
L
Ll -2
e M{
T2 0
[UERIRIVES ]
[Y2le1%]
noo i &
o o =
QOAL—~O
xOQxw
es]
.oz
Q. il =i
200w
YoouyJ
2 ol
ouw
-t



TARTSCAN

S

Q
Z
L
L1
o~
[a 4
1}
.
o -
o w
o (%]
o
= (1)
—~
Q o -
w Q |
> x. -
o &) N
w < s &
v ~
w Q (]
@ W -
> (%]
o4 o
O u) ()
W 1%} [l
(28] LB 1]
18] o poX )
o} oo
[ea] << o
< b=t
— b= Woen
Q ©
- P =W
o L
ad] (%] =ZZ
= — -t (X
D> pS Y ) ~r
(Y] ol Q.
—t b (SN}
Q. ZW wv
o [ v <
X P 2 < Q
O el L Wes]
QO =T O w
- W QW (@]
»nlQ uv uv
= o unzZ Q
Z e sollloe prd
w oL O~ L
< W gk
e« ¥ T -
& O s~ ez Z
g O O ol — ud
X xoO DOV =
QO W = ¥Yodw =
~ v xcOZO0 o o
Wwee o oo O
LOw2Zuv OJd— 9
Z LW T YT
WoOwne —xn W
Z W <L L
wo 1w

BEGIN CCMMENT

ANTICS;

L
a
MVC(2LySBUF +BLANK) ;

<O
WO

=z
o0
O
P
v

—
(O] ot
wz
Q<t
-
Qv
QL
(]
i)

NN
Wnay>
(1= s 418}
<.J I
LA 1]
[[=te L LI |
o <!~

g
SPTR:=RO;

6 FANDLES HREXACELIMAL CCONSTANTS;
T
I\
RO:=_13

5 THEN
ERROR 3

R5

TARTSCAN;

-
?

Z

-

&)
uw

a

T

2
NT
K+
xR

W vuirld
s »N Q.
ZTXLZNO M~

?
S

FG TFEN

R4 >

o
e WM o
an - M
L ee om0y o
HoOox L]
o L [y~ o 00
X O
Wensob— | =~
=l NN ~Q,
ZNX U
Lo B § )] DO
UM e e
QA= NZNWV) om
O+ neyee
end W FH+O
[e 4 s RTI2EL T4 lTa¥h'd
YOI~ Y il
A4LXOQ+O+ o
N T ~M s

QX Z0xoo
=it p>3gwm
10 00 (Doe oa = o0

END OF CASE 63

MENT

Qg Onn NO WOOTWIT atenen
OQOITWZ eotNZ oo b~ N DX XLNXNOD)

O wnae—nl) J
L= O 00NN
UL Lw Z
DIITW —dD w
w 2
e8] 2,
o
(&)

177

ax 1<
e oy LL}
xX O
w o

(]

END 3

—l) e
(OlLja]



IS CECINMAL POINT CF NUMERIC CONSTANT;:

_FANDLES ".."_SCALE SYMBCL
/ I,ENT n_n

8
SS
MM
GOTO STARTSCAN;

WO
o
<V
oz

.-E
=0T
Zolh
w

S e e
Zxll N
oxr_n
OLNZee

xO

"

.IE

=

W

wnoL
e (L)
oL roX
gL~z
I—~0

QLN e I QO
Zi~ Qo
—WIL W Z WO e
OOU—N Wwxo

w
28]

<
w

:";
= SEMANTICS:

HANDLES "=" AND "=
QUTPUT -

o
o
o
1}
o
=
Wi
(%)

o

o~
N
(s O I 1]
OLNZ] Z .
QU0 WO
L= VLN
LY W) Z ) Lo
QU—OVWD wAQ
w «<
[« 8] w

H
£
COMMENT OUTPUT -~ SEMANTICS:

CMMENT END OF CASE 93

178

Z L -
W £
3 el
P
[ 1= -
LIV
(1)
P
—tLl) e
VOV
W Z
[ea VN

HANDLES COMMENTS;
R
R

<
el emn)
L2175 1% ]

[¥p)ea]¥s JUN
w<t <0
NJI0J
<OOoO0VAQ
QU 1<

se(\J oo LLJ
O~
ZX ot
w f <
ST el sell

2

XXX
oL a4x
OLWIW
(W AN 1N J
Zh=r——
U W e
WLIW
w <
a w

(%]
o O
- -t
#*
3 <
- <1
Qo =
Z W
g v
o
-4 % w)
¥ K Q
- L]
- b
vy D Z
W oo <
-~ b= =
o 2 w
Z 0 (%]
<
I ™ 3
<
) seLl -
-t N2 (X b ) X
nx o a O
[SUR S B o < -
N U 2 h
<TQ) .0 [w»] ..
oz = =
ol LU - W
NT VW Z »n
Z X e W
w oY, 28 0w
T L X 0O
T~ ~IL QO ~
o<l noO O _ i
(WDLNZ e t— Y}
QX™OW WO e
Z QXWX
Uy WO LW £
OI~a Wi Ww
uwJ
a)



END; COMMENT END OF CASE 13;

CCNSTANT TABLE;

™
-4
-+
wny
o
=) W
-’T .
SN wn on
[s Ao [+ 4 5
) o
oUW L1 "
0 < - v
= h= + w
Z v —~ [ amd
< N « o
- own [ =
(V%] (1] [®]
= (Y Yo't o
O Wy [T Ys 4 o
O - (&) —t
™ < +
Q o ud 14}
L e 4
~ W<t o +
xX WnwI ad ™
- I Q o
vy [« 4 1
=0 o .
[T BN S Lo 4 Ly 5
w 90 o
—d es d e
Q e~ Q ve LTS
Z ok o~ —~O e
<. < Zi— O
X eewd Wieoriee 0 -

M3 L e - e
FeellZ X0V wnaaw
O <t oCcWwwn

Ner D Fiowwdd N
Wetox =HNOO OV
VNIWED et [T
LOF0Q =l wvee NMAQ
LNz e N Wz

LYY EX N & R Y Yo 4 emaee Ll
=ONO - O~ mao
Zxa i s X
w f nNZJgx + <
ST YT YN A LT U eetl)
T ~OOTLT naex
O X~ G493
LIawZ moF IO

O =L W s —30
L O\ 2
=Ll ) T QO Zit e~
OWee < — Wee (OO
W m T <
a o< a w

-
L]

éEES%B HANCLES STATUS CONSTANTS;

R2-=5 THEN COMMENT ILLEGAL INITIAL CHARACTER
y ER
DO B C
CLAS ;

C
1
2

ENT
R2:
ANC
XR
2=
’

Teed e
Txli —wWwI
ug a0
QINZ eorp—
QL= LW
<= VX LD
— el

DHI=—~

w
a

R2:=CLASS; ENC;

I3
E]

GETCFAR
’

v

g
r
N Z
ot

5 END;

CLASS

VC(21 ySBUFELANKI 3

Rz

GETCHAR;

Od o=
QO I Z
Qe
Ve X Q)
([ IaN T Vs
o o -
x §f Vx
X (N e g

X so=
o L)
~ L}
o nNo
00 et e 09 foe
QI WO

— QX LUOXOLONZDOZ QWL O

WIww
LV S—W
P
ww

179

*n
[a 4
wi
i —
W
[
-
P
(18]
(]
=t
[
e Z en
v) <L
| &) (ol 4
Lo D2 ]
| & o0
< 2
<< (WIUN}
P (%]
w (%)
%) D
—0
Lad <~
< =L
< (%)
[ aand Q
(%] - Z
< <<y
O o Q
(&) >~ VST )
e o
v - 2o
pn ) < [aale 4
[l [FE] ve a4
< o~ =w
- s @ <
wv wl U] e
= ‘e >0
[ oad x oy 2L
2 - wo (S]]
Q. < =il QO oo
_ W Ze o
D X ~mx  zZx
Q X Ow w
T o awuv I o
- WO+ -t
P Vs Ulem —t
w NZ W~ S}
>, e ll) <[ ~4 .e
2 OX MmN "o
W oarr 2 - o
() ey w e
wlQ Noxwn OZ [a'4
w an [ uAn
LA, (Yt ) W) e )
WO WO
wow w ZWw Pl Juv]
al J—= ) wao wow



e
(72 ]
(&)
(13 Lo
- =
-_—Z
X —_—
P = P
[ w
- o w
o < e
(&) < < v
o .. —t — Q
= H = s -
~ ] w — - |
- = [7s] = Z o
[l g
(%] vy wv - v 2D =z
on w Y wJ > W o w Q. Wiy ee
et _JeelNy  JeaM dend I V) W
OON QOON LON QON O 2 e~
s 4 Zx Z o Z ol z O O
<<HNW <l <<jw nw <t == L)
Levy Leev) A vv) e T b= & v
=< 2 < 2, < =< < 0 <
~UICQ NUIQO MW WO el 30
[oV]1%] NV o NV N2, oo e JUE]
uw U w u. N O awnwt
WeeO WeaD Wea) wWeeO WL & =~ O
(%2133} 22X o NI~ ndJo i Dew
LNQ <IN <O CNQ QO (&4 Quno
ONZ VI YIHZ LNE ONZ = —~Z
o ) ol e LU o LY ety W - w

-0 = =0 -0 —NTIT v Py 1}

W & L W 2w«

Z~ Zd Zdp~ 20~ ZX - o WO
w el 2 0x L
crll) el Fealld T ool Il Q<< 3 W

TXE ZXE T EZxXE XN ~T 0OzZZ
Uy O9E Ugx o9 0y O O—X
OLTU OLO VIO VIV VINLZ O

CCMMENT END OF CASE 153

[(S1S) QO QO (1) Ox—O0oOWw wwo

Z - Z = <P Z - Z- Qxuuva)
—tU) oo dlllve s |fen  mliJee lLIY UJ & -d (XS
QLA LWUO YUV LWL VU= Wy
W &£ W &£ W Z W oL W& w <
[as] w w a w m w ) (W8]

END;

180



END;

CCTC STARTSCAN;

IC(RL,CHAR); R1:=R1 AND #FF;
WHEN USED CTHER THAN WITH ICENTS

ILLEGAL CHARACTERS;
R2:=CLASS ;

HAR§

ERRCR; CETCHAR;

XR:=RO;
CCMMENT END OF CASE 263

BECIN COMMENT

L L]
- - o o
-z . e« T =
2w b= b=} &)
QW =t YN VYO ) o T
= S Zz ZFs e WV
D= QO QO Z£ Zee
Ow O O W02
® ZzZ Z ZOZO0-
w wuwnw W Z
ITw ST rauvg
~w EUE~ZWUI D=
< QOO OFWV
1% I (O 5 R L 18 L= P-4
- Q. 2 <L -
O LY &1 e w0
[+ 41T Q O <o
Laad et Z Z ZIZ Z=
ZzZ o W W wow <ty
O Z Ly
Q w n sm e e M
w —~ eed el o~ O<T
[TE o X 0 o o W
(o A o) ~ [t} U} " n m
- =4 . L S TR T ) [
[ ]&] L] L L Z Z
w =z A w w W ow =
Og Z X ¥ ¥ ¥
(o) w O 0O 0O Q +=
o ot b= = = Z
QoLes =0 m O @ o W
SMR wow LY N T L S T
—Zq > L A Ta N P A &l ]
L2 Qo= N M N WM OOV
O n— o O O O
wn<g ox ] 1 W emee
— xx ™Mi e e e e (OO
ZWO o et o e Z
wx -z o o £ W
=TI ow -
s = xyY e e on Ll
owo -0 L B s B
OOmMm Xk X o U o s o
- " 1] W [} 0k
(T} oo . . .o ) e w0 Z 7
~ - Z < < =z
K oo |l w W W w
o [« L] ¥ X X ¥ XYW
ot Lot O O o o
= > - - = =)
< <
[S) wz e TS X on smenl WL
by - o o & O
s 40 T N 0 M e
w Wik - o O o O
o wa o O O O
o) S¥] [Xad 1] [ H
[®] -z « Y T I Y
w ZW W 4y e~ A -~
Q —L Z 0O o o« X o
O b2 e
o T HAEZN Z 2 Z £ Z
>PWIVIV) ZW OV W QO WU
-t <Lt W W W W
ht p-ds Av-d eNOU O M W oD
w (a0 AVSIEFEENR AN S RUE]
o W v UM
-J W wy
(&) o —w

181

END

R1

PCAL THEN BEGIN

MM
DI
EL



[T
-
~ |
s ) «w
- -
-
O L =
[« e
S — (1 M"
- - O O
w w =z o<
Vi v W O
w w
[s'4 o L) *
Lanl [}
e e (¥ =
e~ W
a o e
non oz .-
(1) e ud et
& L X o
w0 n
X X - .o
0O U o Z
- - w
" Y
v w0 O
D I O =
"W~ O m
o o
QU e on
nwin o~ »
os __Joo [a'4 (48]
Ut (@]
@ oLV i
Q o L | ..
ZzZwa —t
W | o
[LImEYY
Wwzz -
[ea | SW]NE] ~
¥ o
=Z O i
W b .0
pu o4 Z
= e w
M b4
O o
o O L and
~ O
vy W .
— . (@]
o ~ N
- o
o
w 1]
L B | .o
Do
wo o
nZ
w <
L
QW
P48}
wa

e smee
L
1§t
M nO
— e o=d
~ =
p-d zZ2Z Q=
w wu Z
& 23 W=z
= == w
Q [ 1w} ‘e
(8] DO o
vt
o sate gy
o 0w o
Z ZZ Zoe
se ) W Wz
- e om ~ar L)
S Al san N
[AVA K X Lo I )
X Q@ Vie
AL @
O\ e T o0 oo o
et L 7 —f e
SS W ww om
Y XY 1O
OO0 O
ZZ—~Z = Z
WwuinWoom  LWee
b- 2 B N N et
2D, 002 snse Ox
LOU~rOVCoO -
QUOOUO™~ men
o oo -
emen ] sw || |} oY,
LD seldseee M
ZZrdZ e Qe
Wil OZ
Iw
XL YT KT ) N
d gt ()
XXX -
Wi
0 00 00 U oy 00 s oo
ZZZLZZE =T
Wwwipwa OO
X¥YYYNMYY WO
Q000001 VWO
L et e =t
—~Z e
T emenengpenceT Uy
NOOVOOCO I
S+ OFTMON -
QOOVOooZ X
OOV OO U=t
T I L L I T - [0
e 00 aq e o e ST DM
Drdrdrd 4t O Z D
2o oW
ouw
WwZZZZZ2ZZ N

et et g =ty L, )

JOAQULOLVLOWOWOW *~LUVLVOVOV *~O
ZWuh i Wy g Juy
EEBBJ&BBEBB&U\DL..D

DU urugy
ZOoaomaodd

CCMMENT "20-)";

NC;

LT YY)
—d gt
ool
wnn
ORI RS
Z2ZZ
[ESISRIEE
N A4
Qoo
[ -

MMenen
— ¢
b e
[olelS ]
Q00
Wiu

e *9 oo
ol gt
XX

ZZZ

O Ot ph bt

ll24-/ ";
NZ5= 413
llzg..: IL;

ENT
ENT

==

COMMENT

ENC;

S mn || T T em
| ool —t [/ comd
ot 4 4
sH It N
Yoo o0 QT o0
NLZ Z NNNZ
S WwWWa = S w
¥ b4
QO b= =0
e L7
wWopQwuswa
= 23 F
2,00 RS S5 oo
LUNOQUOQ WM
U OLOOWN
QO o
eo b} smceen)
(ee 00 LI 0s
Lt ZZ L
Wy Wy

YT R T NL FTYY N
[ R L L T
Xyl
TR TR T
"0 00 00 %% o9 20 ve
LZ2LZZZ
W W Wy
XY XM Y X
O000000
el = b b b

LA NT AL L Y R
oNANP—= D
N0 N
QOOLLODO
QOO0VO OO
[T L L [ T T
CW™OE g4 90 90 o *0 g0
wd el el e el el e et
o do'ds Ho'do 42 424
2
LLZ2LZZZZ

L la han L Lo FRVT ]

=2

<

182

e (X3

hel = =

o H w w
1= e A UL Y
N M S VAN T OO
QS (YL e r LI O Z (V) o n ) Z
= DUz LE = 28 ==z 2= =

- <l [ ] x<d [}
QI QF I Z i T L =
ZLZAZ> ZULZ> ZuZ
wer Wil LW W LW W
TUWLET SNUSTVMI2UST S
EZO0SESHTEdEd9E
OD=0OD0~rO—OI+QLO
QL0 WYVOOUW

Q <

<

(X 2 v e Jen (X D o
O OO0 0 LY O WL L
< WLz 2 z Z Zz =
w w w o o w
2 (od <1
o - X1 Y o [SSRT Y °" L ee (Y
r~ Lrd el et eed (Y=t d
o x o x o [
it L | R | [} tnoou
Y (N oo Y] UY oo e Q@ oo o
Z M&L Z MZ Z2 MZ <
w = w S oW S w
4 ¥ Y X Y X
O O O 0O Q O O
= Zhe e Z & Zie
O Wwo O uwom o W @«
= = =
o 3 oo o - L *on 2. (X
N VDo ™M Uy ¥ VO W
- OF =~ OF = O o~
Q o O o O o O
[ = W oe=i I
[X} [&RY) . [ 'Y Q e L1}
~ Zed N et o Tl
X W o W o W oL
X SRee SO smen e L XL Y
— el el et e eled e~
Yo o e o g od
1] (I} 1} It (1] hw
. e o .o e o0 .e (LY .0
Z Z2£ Z 2Z Z ZZ Z
W ww W o W wed Wi
X X X XY ¥ ¥X X
O 00 O 00O o 00 o
T T o T iy
(X L NY 3 *e LA XX 1} *r e LE A1 ]
N D ~ ON O O~ O
N N Y VY vV VO O
O 0O O 00 O Vo O
O OO O OO O OO Q
] nwn ] wn W own !
.0 e o0 e o0 oo .o e oe e
—~ e o d = ey
X o o o4 of oLX <
Z Z£2Z Z2 ZZ Z ZZ Z
P Lo JV) bt S P by el b Y
LYW VW QY Q OV W
Wiy W ww W ww
WM @@ WDd @ ON @O



L1 *e

s - o
W ee w =
FE RS on | Z |oen | w
eI NI DS O
LLL TREN ok L S REWEN, S N ¥} T
- =S = >=3 - = Z=
< Q < Q A= o
LZ = = EZ 2 J~Z2 HK<{—d
& ZhZd ZuZ W ZuwwZzZza

ZW WU WS ee W <
FOIL 2 JOZ X d]gs 22 -
(L0~ IZWSE |Za
F~OFO0FF0O00< Z0WZ 02D
ViUV LLOLOWrE-LALOWOWV

zZ < XL b
Den ™ ee XS -2 tO—t g
L QO U 0 QF0 W

Z Z Z Z U=z 2
W Jw W QT W
< o ox

b=—n *n (Jenn se o) e 'S
Nt =t D4 ~ QU -

o [4 A3 4 o o«
[ n [} " [ 1]
] ¢ e T e (1) ™0 v (1]
I £ TZL £ I3 <
sWw W oW W SIS wow
¥ X X X ¥ X
=0 O O O 0O O
Zhe = Zb= b= ZZ = -
Wwo O wo, @ Wwwoo o
x = = 2
& ee e 2 s 3 e .
QW W U e oW v
DY e~ DN - QU -
o O Q O o O
il I eeli W emem ]

0 oo 1] (& X 1) " L] oo 'Y
Z~ N L - ZZ~ -
Wwo o Wy o Wl oo
TR (1% L X2} *on SPon o (13
ey -t ol ol —d rond roed =t roued
o o o X xoxoxd o
i N ] ] niu 1}
LLINY] e LA X} (2] 0 0 ..~ .o
ZzZ2 & xF 2 YzZX =
@iy W W W wwiasr W
XY XX XX X XXYX XY
o0 . O 0o O oo O

I e e e e
et o XY 3 e [T XX ] on
WO WV W~ N oY M
O ™~ M~~~ © DO®
QO O OO0 O QLU O
0O QO VO O OV O
[} 1 /]| n LI T S 1]
LT (1] LYY .o "0 90 o0 (1]
P e e e Lo B ee P o R
XY o XX of X o«
ZZ Z £Z Z Z2ZZ Z
[ I P e e B T
QL VW VLW O VLW W
ww W o ww w werw w
OO0 M O O DB O

.
’

N
-
(&
w
(]
<<
o -
= <<
wnv o
a
<t Q
(-
t o |
uy <
3] v
24
= (@}
=z u.
w
& zZ
2 w
o h4
(S Q
[
LX)
=) o
= -z
Ulee -
H 3
(s Q=
(] P4
x wo
n m
e e o0 - e
ZD~ bt
WL wa
Ceax N
= Tou I SR 1] i) ee
L0 Z - LZ oo

D nww L W |
Zorl L) rrllee X

B OgL~N~0Z
soF = b~ D N <L = b= <T
~SOLD I~~~ O
QAU <X LD ont=—
D EenZ *IZNZ
Z o Z NITOMH~X

(I OND L NN O
e X QO ~ || O
i} 11 oo XL oo LU )
dZZ N\ JUNY) 00 e
D b et e ot Y, et L ot F

[m)]

3

o 1

= o

-4 =

- w

<X

© |
on Uy on
= - T XS N~
O M sheez T = w
&= 0 - = Wi e e -
e —Z2 —Js sz ~m
el snY < e XD W el Z<
el Ze WS c L OO0 T Qeelllp-

= OV JZWE ONEIDO -~ Os T |
DOV~ DWNE Xy AQLS NOBSWL
C o Ut Q2 U LI WU e 2
LULDLO D2 OLVODOOOW IO WS
, o

PP 1ottt rgesy
NWUVON TNV OV OO M LW
N0 WO + 00O UMMM 2Z P~

- e s e W e
- - e -

= b b b b e L b b b b e b e b o e e @ o
ZZZZZZ ZIRTEZZZRZEZTeZ
L U U U WD) e L M L W U A L ) U e W
22T 2T NS 223 2T T 23222
Q22T F DT 22 2.3 22202
LOUVUOUCUULLUUOULLVLEZO
WVOLWOLLOLOLLLUVOLLILOWOY
a Q
(L XL RL PRl RY LR EY XL AL PN N AT N WY WY XV
OOULOAQWFAOLQLOOWLOODLVAONO
WwWwwwwwvliw i whdi diyvndd

XX FY YT FY YR YT T FEYY ST ST FPY Y YT Y
] 7l e ot = e el e o el rnd nd ol ] ol ] e el e
[s s’ Hodh'Jo e g oo qr Ho'Go oo Je Ao fa'dn 4
LI L | T T L T T T O T Y T 1
S8 40 00 "0 49 40 00 g9 8 S0 00 "V 4 U 00 40 *0 90 a0 00
2P ZAP IR LI DL
WUt W s g L e g uy
XXX XXX XXX XY, N X
OO0 00QLOOLOOOUDOOUODO0O
e B N e g we
0 o DO
LYY X LYY Y T YT PP EY YT ET PY YN
N O 2D s O-MONONOM™NM snon
NN O N~=N O WO~y
LQOOMOMOOLOOOD DD~ I0ON
Wiy g it wygan
P 00 00 00 00 0P 90 00 "9 a9 9P 00 ag 90 90 09 *0 op VO 0O
B T L L o o oo R S g P P 2 o ™ IR i ]
L e o dafo fo e oo F' o' s Fo i Ja Fo'Jo 404

LZEZZZZ2ZZZZIZ2Z2ZTZIZZZZ

L Y L e e e e L e E e e e L L T ol e e s e

wwy
ceal0d)
-l

-
2
=z

183

LU B U U U W) L U U L Ul g
WOoUUOOOOUWOOLOCOLO0D DD



o *n

- *tentn -

ws s =
WO se<Tx
o Jl<tz 33
=WXOx el
XX _J LI
Wil LWL L

FELrtr e
=0 U O N

- T e > -
- ™ om > w o=

SRR IRIR IR IR IR
0UO000OW
ZEZZZZZZ
Wil

P S YT AL
ol e =l ol o et
ool
[T I TR T T}
09 €9 %0 4o 0 20 o0
ZZEFzazz
Ww il ggul
Y MY N XY
(wietlm]m]e la]lw)
b b bt b b e
Oo0dD 0
(13 o o
Neosnsnenferang
ONOVRO O~
OIFTNNOITD
O0QO0O0QQ
[ I T [ T}

€0 99 o9 vg TV op 00
e g 2 prf ed -l ey
XXl xoxd

ZZ2Z22Z

el L L T

TCKEN FOR <SUE_ROUTINE DECL>

NCTIONY
N
c

X =
o L —
[Niy= 4 [Va]a &

L] wn .
[ [’ 1]
wn= o Z o
[oo JUE RN U] senonlt) g
S X WVenlU~SX T

Qeeq~N—-0OZ
= P OO <t <
ZAP~Jd~-00 O
W i <L ZZ cnp=
e & I~ Z
2 AL <LJT OX~
0= (DX~ D~
QOO H~ IO

([ R T e ST RV T NT]
P T T P [Va Y7, L I

|

£V

8 o
= o a'Mr
| aad - s w
Z ot =X
W T WeeO
O @ )
e DWW S
Qs Q.o

QErry
LI~NWPO—N
WO DV PW

O oy e e e W
- o e w e w

~F= b
A Z 2 L2 Z T
[heJUN]NSRUSIRNYSN NN}
S 2T I 2
2T ZT 22
La L W1 WO W E5 YO L W
QUL LLOLQ
—
DL LY TArY YT Py
(g IS R Y] I | OO
WZZZZ2ZZ ~
VWL Wy (gt ]
o S
TR L ET XL EY XYY DM
et =t ey — () ZJ
Ko L Ol O wQ
W nwwn | [an]
€9 ¢0 40 *8 a9 Ve 00 () ann —
ZRZLZ AT O b=t
iy Wb _Jog |88 ¥ 4
YYY XY XX i v
OQO0OO00OVO | = L oo
bbb b pe e O Z sen L.
MO QAW e WY
entPhan " = KS.'.E.’KA
MO *Mencte OL~N~O 2
POVRP O N = DN T~ <
QOON—FT ZL _Jg D~ O
LOQOOO0AQW JXZ3 sat=
WHHEEDNNZ eZ aIdZ20L
€0 00 00 10 o0 00 g0 I~ AT O Y,
A e} ot red et () I LN O
XL LLLOO I~ —Q
Hose ool ] |
ZZ2EL22Z2ZT2ZZ NN JUN) e s

9
TCOKEN FOR <LOCAL DATA CECL>

o

"" (X

oo sl D=3 Ve

s S—LZ2

et [T ST

WS Wee srerQ X Z

S NI e = e LIO—

E S JWDD>g

oLoooxxLvuwgouaa
Z2ZLZ000

N

FET ) O=omTn

TUNIW~OUVWOWLwOWO

VNV OY (NN O rlrd ol e et

- e M oy W we W W e B e

e b b b b e b e e b e
PEZZTZZPZZZZZZ
Ud U W W gy ud s
FL2IZIFAT 22T 2T
TRETI 2T 2T 2,53,
CI I I I LML)
QOULULLWOLVOOLWYOW

[ETP Y FTEY YT T RY WPy Y PNy
LuOWVYLOUOOOQOWS
ZEZZZZZLZZLZZ W
Wi W Wt gl e il o
2

TN L TR PR TRY PP T S an )
el el el el g o e d vk =t g 1L
LA LAAXELL YL XL
W W nQ
9 9 00 05 00 20 60 sr a9 ¥ 0g 00 Y v
Wil g
YL UN XXX N
OO0QOOOOUOOOQONW
[ and maad sl snlasd and =8 ol o1 S @ B=g
[an] ~—~
L T L LT X seial
MOV ONMOTO o=t O
M~ ONNIN O ND D~
QOO0 QO~OM~—aZQ
QOOMOOOO0O0OJOOW
LI LT T T T I 1 A I o A
€0 90 10 90 40 00 %0 4y 00 %0 sp 0 T N\
rdd e red e bt ad pad r el Sy el =1 T) D
XYL L LXEL L ALLOO
"

LZZ2ZZZE2ZLZZZZ

L T L R QU R N e R R Lan Lam b e {1 1 TR RN e e e e L L L T
QOOUOVY *LOANEOX XX LOVUOUOOOUWAXWME XX Y LDOVIVLUOLOUOILOUVUX

LU ity U U Uy
WO Do O@MDODUND

Wiyl P-4VNIEVIRU RSN N NARE RN VN
[eaYeaTonfadKen]aaTid JN]a8] fdn]edfadlen]etfaakeafes]
-~
Z

184



TCKEN FOR <SUE_ROUTINE DECL> 3

(LIS
—~Z
=1
—
0=
<)
wo
~
| adked]
W
vice
wi

Al
. ew Z o
Ul eevelll
V) sall) =~ <[

o ~NF-OZ

o~ 0 N L et o <L

—J~0 O

QUL Z embe

OZ »JWert £

ZATOD~L

T T ™)

Ol ~| ~Ox

~ee oL s L] |

=10 UV V) e o0

"110- RESUME";
2-RETURNTC"Y;

LT R
= =
LL XYY Z& e L
=S el QO
LS D0
OAEITH+—Z<
ZWwnQuuud
QAo 2.v)
P
L pesy Ut
OO~ 0M
VO L —
e L JN W PSSY ]
Tz = o3
o pd
b b b b L
ZZzZ.L.Z Z
WL QU eall)
2T Jd2 2
T 23 e Jda
O WO W
QOO IV
~ )
LTS YN Y
LOOFO0OW
ZEZZUZ—ZL
W idl~swWw
T|
enenetcnratllon
el )
XX o
0o el
ot 99 o9 00 09 —~deor
LT L
L gunagy )y ug
M XN NN, se X
00000 zZ0
b= = == W
b4
LL R YL FY XY Yas K
O NN i~ =0
COrm—~
~ DD e
OO QONO
winnnon
IR T RINT N Rl
) et el (G
Xy oL

e
LZZZZ L

(TN E e B R JUNEES e L L e Lo 6 A

LA

= e

=
CLEL WY 2 -
sz = Lw
OO
X Waowm
IIL=2>
wviunvInvm

LU I |
LANoR L Jool0)]
ol vt = o]
e e ek e

FOR <SYS CATA CECL>

O e
=ZzZ==
[REJSSRIN]ENEEE]
TRIT2
S22
SIS DRI
LOLLU

TCKEN

R I tRhen e
LAQOWO
ZZZZ L
Wwwwes

Q
srcpsnsncn()
L L R o R B |
XXX LA ew
WH oI~
0e 80 00 00 08I /)T ew
PZirZzZ &
[SERSEARNISNIANNY B ele 4
MY XYY XOI |
QOOOCON wee
b et Z sn X Zem

S QW e Wy
snsmtnInIn  wer Y Neal]eaX I
TN XOI<~nN-~02Z2
DNV N O = 0N L= =L
O30V ZU. QA== O
oV oooww T Z) e~
TN NELeZ ¢eqgqZ0Z
e t0 se e o T A OAJTOWOX
et b g e SO QI ) sw O -
XA XX XO~O I~ L~

~ ] o O eoll) ) ||

ZZZZZZ O NIV o e
Pt g St Pl g bt > oo ed < el LL] ot \T

LL g
—_—Z
[aad®}
—z
oz
Z0
wo
[=a]

— .
[ nadia]
waoc
w i
U se

o "
~ -
) ™~
hd ~
> >
- -
w U,
w w
[+ 4 o
Q. Q.
2. 2.
uws L
- -
S —~
w 81}
Z b
= =}
~N N
— —
w wi
V) wy
(X ] .o
— o e
(X N -~ = Y~
= oL~ s 4 a~
Q o | o
Q g Q g
ot s ZXX Qe ZX
QA (T Y—~ Q==
I Quw Qax oouw
il e M LS
Dot m el Nee e~
wx oo >0 (e Ja WY N
LW = N e lp,rd
1 xXwi O XWox
Lo ] | O =
ON.deoll, o AN Jeseil, oo
—~ Do)~ Z ND Ul
< XxOoOWw — vorOuw
oA T ceXA
~0O3x XJ ~0OZ X0
bt Tt e Rl
Zx LW ZXZ =L
WO *Wea WO el
TOQWMNYD Zoo v

C) )=} O
LD xX~—O
([ ] H s~ ||

L e DA O 00 Z v OQQ. () oo
et D> L e SO DL >

L1}

W e
- =
) )
s D
[l Lol
< <g
DI+
(7117 ]

(LN
O Uy
[SVTR VAR Y]
el et el

- - e
- -

o
ZZZ
usu Ly
2.3 %
P
(6B 19 178 ]
LW

amnon o
o0qQ
LZZ
Wy w

smtn
el b d
Xxco
W
o1 s ae
Lz Z
CRINERsY
h AV 4
00oo
o
S8Yan)s)

L AN 1 1
~—x
+ MM
=lote)
o

0 g9 00
ot el g
L xX

LZ L
L R o |

VI LQXLXEXOIODOOOY OO0V 2 O XXX OUEVITAOVILOI2XA0V0
LZUNUU LW Z U Juwuiuun gy W W L \utouw)
woou@M=NJBo o W wx wa wooma

9 D
w oz
@

185



- w
<Lz e i
w = -
- =W
= Z2 {4y o
w w oy, o -
2L S )
2 = (%] '3
[0 (w0 ] o e een (] —
o O S = - e -4 —~
o *n (L] Z o [VE] - [ ol Uhee
e = heel tRIRT e en 3 > Qb= zZ o}
e W) T S XS S WA QO OO T v WA < | —~
EAZ JDZO>JdIZ Z WE WE TS e D w
gOMs wa. cm—id W ow wv—Q-s X [SUEN [a'd
WEAAIOQLIZIXY I QU WIgZ0 Wy vy v Ww Q
NUp=r =022 X ve 0 QOO X S DU w2 =
~ - | OOI—ZD w w O
trry gyt @@ | t NOLOVIFEW L &= N w
NoRalv s JEA1 FEIRAVELL B, JUS N N [] " VO N [and S <
OO ) IO (V) (T) 00 (X} CIF Tt b} > W (W]
e ot el o ] ol e o} el ek L L bt et S N JTOVO0 Vi Q4@ un
TSTITT TS TIWOW SR T ETTe w v %]
¥ X e red e et ot ey - ~ n o)
bbb b b e O O b~ e ZZ = I 3= O & -~ -
ZZZEZZZZZZZ I~ = Z2Z ZW Z x ¥ a
WWWwWiwwigw o @ W WE bbb - <L e~ L
ETTF2ZZT22FT2FT = T2 ExXZLLZ L oo 9 <
S F2TF 22T 2F 2. v 2 OLIWLIIW L = [w]
QOLOLWOLLLLULUUUM M VO W T2 22322 e —22. O e [t
o O WwOOODQK L O -~ Q
cmInIR smsnsnInIn  ntnen |} " LS VOV WZ P (X () - ¥ oD
QOULOOAOAOLOW e 0w D LZ [UN] Z9 -~ Z Q
LZZZZZ22ZL Lt - ZZ ZUJrtencneniaS W e < a .-
Wwswiwpwiwly o Ww w o000 ZTZV) o~ o w
W ZZZZ T KD e O Q. ~
SR SR IR INIR AR IP IR IN t R s LIS vori L LU L) WL <T o<Lw w - —
el el o el o g el gnd rmd el g et (Y [ O=X D U X wn
Y.y Xy xooo xo QL || enemersacnl) 1 a oD w w
L I L T T I T R T} (]} 0o rdmirdd e > T Q) Q I
00 0q 99 99 o4 00 00 09 0 45 e TR WX o Lol - <] - = [
LZZZZ2T7ZZLZL TZZ o Zwyp i nw e S Vo T S w <
Wy U gyl WU UIXZ en ve 0o 00 so < s o - 0N Z >
YNV Y MY XXX XY XOZLZLZO <L ~s CC (Nyee(N (D sen
o000 0O000O0O0QU 00 OkFWwwuiw () W L) e e~
[ andand et s aad ol o =Y 2 b = XX WL (Ve N OO =0 v
[28]a0] D «OO00000 — o G e>Uu »nn OO0
Xt (LTS LYY TT ST LY XL BT NTAY 1 mad aad aad g uw. vy b 200 W oW
U serol N OO o0y NO GO aQ =0 w zZz O v x99
MVOIT~NMONOMN Mt NO emcncartncn’? - I - ey I W&
QITTOOO~0ONO QO OO~ xO [aad ese QU O >W)
OQOOOIOQO0OQVO0 OQ O NN~ wZ Z WNE~0F Z <
W wnpn W e QOOIDOK > > DX U e =
00 a0 90 00 00 0 00 00 0 oo 00 LYY} e OV OQODZ < v > Z XA XLVIOVMNQD L
el e ed e o, el s med =l g —t N <OQ0Os XN ZTW
XA ALL AL XL XL L @ eestaesent’ls  wE W arOR &« OO WXE
Zt— T MW o xXXZU -z
ZZZZZ2Z2Z22Z27 Z ZZ ZLXXo) L2 D AUVUDU- Qo0
[ danlos Lol T e L e L T e B e B L B T ) (S -2, (] [ Jo o Jum =g xo
QWOVUOVUWUWOW O WO OWLLZLZ [ W Zee “S@W ~—
W UW iU Wt W) W WD JU s et o0 oy ) OQ NN -2 2, oo
OUODOVODDONO O VORIN HDOOVOW O VxaMgx -
D WU Z san oo X W e P
z MOUVUOWO IO QL M OV V us
< Z >>0
ww O

186

BSYNTHESIZE

STM(R

CLOEAL PKROCEDURE BSYNTHTWO(R4)3; COMM
BEGIN ARRAY 7 INTEGER SAVEREGS;



WY Wir

ECL HEAD>::=FORMAT <1C> (<ChAR CCNSTANT>,;

o

Q=

- QLo
<4 ~x
S I eag O mad

LI L) somw o0 (X 7

) eo

SE+R1;

U el LM ONOQO
VEXWND «D—u)
o =~ « o

— o< e O
F el N L e (L 20 Z
QL V) Y~ T i L]
x OLxl
- O+

(R1.B2)3

.’C
e
N
a .
2T 3
il oo
XIO
~ oL
Qo
) ee
L
Wy
O,

2Z seQ. o) w Z—~+0
wenme—~ e en() =t o O

ZH+N NOIHRON~ e
OO0V en | +0 ) WXL Xt
OV «ONINF FOI 3 N

Wo> ZOUVE~ITXxXLO~
i iy WNNG -
eI v e N DL *0 90w vu 10 g9 00
N I U= N LD ONNONNWL
XALODOX Y Jox e —w

w
a)

*% o0 00

noexaxo

o

(

N

-

%2}

<

Q

Q

-

<

w

o

v

1) .

[T I,

(X} od o

VAN >4 B |

Qo - oL

T ~ 4+
Qf Ll ed

[ s e s

=T @O

NN L~ o
0O 4+ +0on~
VXX O «X
~Y )
fﬂMGR o ot
Vo RTY T NI ILISTe 4
O A N 00 VQ b~
AXXON Q.
- FOX.Jduno
Z QX o
[SU P Ted] __ o snen
4NN
TQOMk~ + +
OV~ Q- MNN—~

My Qoo

[N TICL T (B T A ]

D TR LN KL AT
D ed N T AT (Nl 00 )
LU Zaxoxxend

Wz

w
a

187

)

TN GRQUP>::=<DSCRLIST>
CRBUF+R1;

P
S

Wil se
RD\‘.’
V+ o=
It Onx
[ ]
hm o
Ol xal
08 s e
aNOQQ
-0
Z v
Wee (X}
ST en—t
F-O+
oa.q~
QO
wnn
P-4 YL IrYY

et o] (V) e 0 0

OXxx
<

»
?

<REAL CONST> <IO0> <RELA CCNST>

R

TOR>

F

;
R2:=R10+CESCRBUF+RO;

| xoxw
il T @
O #0 == 00
e=N—-Z
[ 4aqa SET)
= - T

ZerQ ea—Z X
coll) et (L) 4
A A N—O
SEXAOD
D0V~ il
ZO ML =t
Il erwo
LW LIRS [(Valo &
AN W

O =Wl

2w
Prage ]

(e



.
?

—d

[+ &

-+ (X3

X o

(& oC

<< ]

b X

(%] o

24 =
L e
~ Q. ~t)
N @ +
@ $ N o
~ O xr
) =t e )+
Q¢ **0X. — e e 0L
~ N + ~ O
Qs - NMYXAO
—aMm odcao O
e Il =l

) sheerdmmse
el ca OONXNOQ
d vo vt T~ QL
x~ &£ T =

L sodmdon
o —d PP QL o~
Oo’H\lZo’l\Z

~NODTOD
O+ @ obp =~
NN edMNO
X —~XX o

0S| somson

o 00 0 nr (oo (L)

N~ L=~ o
XXX LdNL LU
< W
w o

-
L]

N

T

<

<

|

wv)

<~

(=

©

e

< o

t e

cr DR LY XY

/\s — QY o ool pd

X - oL+

N (&) * +N

o Wee N XX en

— LO o QOO

A\ (G124 o <CoeeX

L} o emee =

. e ONsaNX e

. L e

A X 4 se

c o W e ON\IQL =~

o Wes D~xXaoNO

Lt Lo aNi+0

Q. e (V) REooc e

— W O SN =T

o Fee UVINXXX P

O+ - O WX a4

VN Jeo Q& Qwrreds QO

Uide 22 +O~IT A

NEgZ OF=NxwviD

vV 4+ = ~unao 1}
~NY~D XL EY X1}
X QS | eeM—~ OO
el LD v~ XX

Yoo b= oo N~ Z

AN~ Z o O o

XX L= L sne
b~ = T ey~
Z e v Z oy <@
WA~ O ve0. 0 «
= | +N~OA N~V ~O
TAOD IO WD~
O~ =il il il )
[S]8]= 4 P e v0 st s0 ()

N XWOMM T = o
Zr v~ VXL XXL LN
——N LW L o
DX = wo

P-4
we

188

N

1

P

<X

-

(72)

=z

(]

Q

o

<<

1

Q

A%

1}

.

.

A

x

Q e-

(e o

Q- @

-

QL (e —] s

QM easeqy M

NoveX O=L 4+

WoO4 LNNNO

Oy Y0 o«

VvV QO Wemil it

| eod DY OLeos

Nl D NO

P~ N L~e XX
o VO

P —db Ni= . snen

Z LA eallil)

WD~ o NI} omn

T 4+ NG remNO
TAO0ONOO+ = X
QU amd I
QUL MNALRX XX

[N e S TR TR B e A
Pl ETE ALNTRTEE ] o
N LN O = Qo v
QX JXxXxvnunao
w Z
a w

o

<CESCRIPTOR>::=<SLASH LIST>
R

+R13
$=R1+1

T
UF

75
RB
0;
R1

Lo
—y) e
Z W~
WwerQUN
x4+ o
T—00 =~
oa ~om
Lo

[ T g
PALETRIYE
et O\ (Ve 0
O exwn
w P4
s 8] w

=/

<SLASH LIST>

16—
=R0;

b= se

P-<x 1)

—_O) e
Lxo
W <
QO W



{7—-<SLASH LIST>::=<SLASH LIST>«
TR:=R0O3

w £
m W

$

)

N
ul
v A
2
<
-
[
Coud
-
a LY XT3
q S~
- 4
A\ + T o
" W ™M
.o wv o
(1] < ee L o
N N W
a - (%]
<< Q <
w 1] e (e8]
de enes —~ fa'd
~F ~ QO e
~ ONXX N o ~Q
O O [20) N
w Yy - — mnw
Q ~0O < o )
[ads AFT X a F¥N [a2]199]
W ~ll—~ 0 J O
- Q3O =~ |l
Q DWW~ H = e
L N «Or Z N
[ and Q~>x 2D (24
AV -’SRMT on
| eollili~se «Q N WNen
UL DO [ ]
Of~DJd~XQ*~Q. +
MNREDUV— LW e ow
O Xeop=t— Nd~
OV sell—O W) TN
ZZUW o 4= i pYa]
WLy # so~NOQ @ -
Z e~ 0O
ZxXOoa~| +Jd QBXx
ObFmi~A.~0on 1l I~
LOLXLOOX X=X Z o0 v T
Wnu s O\ e oo
L2 00 80 08 o9 00 00 40 (X ()X X, WD)
et O QO el e O = (L
O u.o
tJ
[a0]

NULL ;

<NUMORTAG> ’

(

ABLE CLAUSE>::=<TABLE REAL>

OUNWee~rx O
OICALDO I

=D e )
P I N 0o
ZQWeo, ot
ul QI seQ b~
S endWN~=AQ
a0 +
O r~trt( s on
VXM~

(1O L U TR T )
h 09 99 00 o0 %0 4
= YOO O o
Oxxxyxaxy o
w <
s} w

189

<NUMCRTAG>

(

o *n
Q -—
ey
¥~
I+ -
*9 AN(X) oo
Mo~
@ il ~N
e M
VI saON e o
INL )t
oD O e
~t ()0 cornw (X O
DX Uit
[N ) F=ce I}
~<TU) se IV o9
ZOW~ &
W QNLeea
S eadp DWN~AOV
S0 « +
OWVAM d N s0 00
Ol xxX oM~
W~y
08 v ) ve 00 gq 00
(= INO O oo
[€o)a o HVoTa 3o e s Hmn]
w <
[ea] w

TABLE CLAUSE>::=INDIRCT <TAELE HEAD>

en

<NUMORTAG>

o

o

o
Iy

Ly onn
HlJ.)
CN
o7 @
(J &
I e
L QL =
O~ ve
et OO
VWO «X
| NN )
& ~icr [a'axY)
N |} sowe L
D<Leos O
=N Q.
<L <N
Z0D X
w Q’H LR XS
T ex NN
o= ++
QANC.~NO
VNOX X
o
& ' op °% 00 ae
—~4CMNO
PO N NS o gt &
w
s

ABLE CLAUSE>::=<TABLE CLALSE>



<ID>

*rn
e
—a
w +
wx
0
n<

8 |
V)
AL
(] o
<O *»
wom—
Ll-fR [T
O+ -~
W=y o
V) @ee
ang ~O
<[ oo () sl (L
FNZ -~
VLU~ oe
| »voOoIX
son || Spup— .
M=~ ONNAQ.
O NX
—d v 20y
d Ol
ZT ewp~-NJ
W=~~~
T N
MPB (Y Yo a]
Ouv) *Of=en
QO el T (TN
nesu nn
AT N YRT)
A LTONO -
O dxxxn
w zZ

e 0] w

<ID>

?

w)
N
(o] o
<{Q o»
La) 4
L+
Q-+
U L}
VI
DN (YN
v Doewlil +
NS~ O
VXN
I wvoax |
Com || = o
I“-.IL w QD sn
0 NXxoxO
-t L
= Qa. e it
E T o= =~ o0
W) ~nNnUNNQ
T N ~D
A Dee ) «Q
oV ~om~t

TBLIST+RO;
?

QO P~
W oC i~
PR A LT I e |

-~ LOO-m

QO JX XN
wi
o4 ]

NULL;

NLLLS

$

)

N

(18]

(Vo]

—d

<7

-

(9]

(YN

-J

[an}

<

—

ae]

-

v)

v o

I o~ e

.0 o fa'd on X

. Q b~ ™M -

N\ - Q. o —

o o~ -~ o+ o\

QO & Wenldhse ~MmM

LU eoner N0 + =

O oo M
-~ OO+ X

W ALWNOW Il -

J Y N W enee O

QL ~ voQ L <~~~

L ~JO0OTXO

- + XO+FFm >

Ve +H0Q, oo

12O Wi —ilnd »

<t e e XM

Pt so<T~ || F~wDX
rd )~ 00 (X ()X~
X &L N OX
= b= db=eell satNUNLL
ZeeJQ~ -~ W
WANDLEN sal\Jonl) en
T +NODELDN+ —
TAO UV e «+O+
ON—~H—=UOQA ~M—T
VDX XX QXX
Wl s~ 0
& %0 %% 08 20 I oo T oo 00 o0

et (N~ (= (= U T 00
VXX AXNANELE XD

w
al

190

w

<DATA TYPE>

(X3

N
=
wi
-
—
w
\'4
A
P
C *
98] [y
o <
1]
(=) (1]
-4 o
48] 24
b~
U on
Vo e N
-~ <
. N L}
. (a0} [X)
AT o
-~ M s 4
QO
U e ornw [T
O—~T o
- [l
Q- 1}
]t o e
[ E e e o
—NY, [a 4
w +
V ~x e
o 0
* <L o (3]
On e =Ll ]
O~V L (X
XX R o
- o
Z e OW
W=t £ e
Zt+< ™
00 M m
OV~mMg [}
QDX Lo
Wi Nw=Q e
Pl Y} ocr\wGRD

N W 2
Oy W
s

m



.
9

3
o
o+

o w

—4 v

[a'4 <1 on

+ [+ A T

u. LT S )

Do o~ a

@~ NQ

o ox O

[ Han] ) v e

- - QW) el Q

Q) emeny Ll~0) fo'd
vel) ol it (I N+

e || oo

~edwe OO I DO ~ee O
N QODOD || b~ oo ond (Y L
AR oo NNOX NI
N Fx XX DY ee
L X1 Lh~ 2 ~wee’ o (L

N o~ Q F e TN eaT b=
L VODL~—X O Q
I dd UV X e
e JNULUWIP  erg T
o VN totllnw + s o
o LenseI L | NOO
NAN~-NDN =X <ID>X X
+0 ++3 a0+ |
NJIFTN~WF A - ~OO
AU XLALNLOLOO~X
[ 1IN T I T T I T T I T | I [ e AR TN ]

€0 20 98 00 0 g¢ 06 08 09 PP s ee 0

NHUYN=ONT Q3 X}XQQ *=

o

A

=
ujen
P rd o
o
V +
. -J
o Jx
e N
Ay 4%}
20

IC(R3,B2);

WA e )
[ aad SUTIQ VLT C N
—0 |+~
U+ so N~ XD
VvOFxxX | =
[ Bl 4N [ RN TR aNTo ]
ey v ee (XX
Qif soN— ||
ON oo QL 0w

o =
[ 4% EY AT Ya 4V ]
Z N~

L} sollI ONJO\f omoe
T QOO ~N
Shed & 0L 4
oo iim
OQFX L s Y,

TR )
Z es 00 ( QL) 00

— ) = QL) oo

DXV
< W <
w o w

<REPETITICN LIST> <CCNST> ) 3

LL .
LY Yo
-— 0L
N+
I QU o=
°" ~_ D~
o —~nN
A Xxao
T e =

<ID>

Wed N (Mo
| ot~
LN OD~N
(S ol +Qa
Va eoOp »
| QU =NO
DX &
— e ) || s
V(X 0r OO
XON
~ nxuw
Z vl [a'd
UWrmd () oo | em
Z+ 4+~
ZxXOt +
OkF——~ON
(G ]a o qade s
Wiy
P TEININTRT]
—_ON MO -
Vrxxxrxo
w zZ
[ea] w

191

QN vV

Q
=z
w
"
~
1}
e
o
[a'4
.e
(33 ]
+
u.
o o
- (28]
+ o
oy (S
2 wv)
a w
[a'4x Y 3 Q
(Vo +
N @)
Wi —~
Q- @
+ M "
[@Ya'd Y}
e - N (X
XL ™ (44 —
- + +
el (N b= ~N
N (o4 — (a4
[a Y 3 1] D o> It
w . g~ e
- [QV] D) o=
w ) @ ee DX
o o o Z™
MnI o Wwol=dee
) -~ I X~
b= e\ =en (N
L~~~ W NUM
QX+ = NN+ -

W ONen i =t

ODUL L AL e e X YUV~ X X

Wl nLr—m™ i~
LA e eI

& VY e S0

—t et (\) = L LS
(€ ¥a'qe Ao AL0T0 4]
w

@

LN~

e o0 ()
N~ OLU N~
[s Vo Yo 4l N e Ho VA



SERL 83

en_)
[LIa s RLINo = §
~L
+ I! + Qb=
NN
(s s AN Ra 4
- AR
. e QUL
N ea N QL
@xma -

[« 4 S E]
sa( ) emoenl)
o ()) o~
NI\ e
pelmeafes]@)
od & ey
MM~
[o 4 offe e LU
- v’ 4
Qe U~
=M= p=Q **
nxunna
P-4
w

~ Q
=z
w
N
(&) (XY
< o)
~ H
R .
(W o
= o
2
zZ on (XY
v — ™ .
L} + + @
(1) (§Y) w
K1 sl 2 -t
N ~i a8} [+ 4
= e +o0 T
v o~ N O n
~ N D s v
~ @ m 1 W e —
- el Q @ s 4
Z - Or~soe & i}
0O < wnNO o - .o
i o O womag — R
=t L QO e« x I s 4 o
- +Mee -~
| o | OoxXm e Y ST Y -
QI _joe ol v o (V) eomemd [aVET XTI Y
Qa L~ XON o o~ | +— 0>
wuna - - el + 0. O+ +H
x + seN Il ZF NN ANOW
VX N ¢ HYp~NX O+ XXX
R4S ot O i AWy -
o)) Lew L Wy seee QD ee eotl
Nes=LL . D H sotN— || DN~
M~ WwJen N Y e X XL XL
XXHRZ DX~ ZNX (@18 w
- kW LN WXOrerXy) een)
Zea L <aND L UV~~~ W
W W Z [ad & = enlUNNN OO N oo
T h+g g~ OQDNW 4 aNO
Za.0 ¥ QXN J - *NO = X
OtV 1 I~ || Ot MYt~ )

WAL L L 29 ve O W ~X XL N L o0
W=t~ X A N~

L QEEVA QORI
—— O L W Zwa Mk =N e
DX L—~D W QN ENNO 0
w <
[a8] ud

192

?

R2:=R1 SHRL 83

T
~ O o
e ol ] o~
- d) -
a: uJ o<y
NeeDN) e OO>
~N
~HXO+ ) e
X+ ANO
I X o oL o v
O N NI
< ss *F 2o~
XHNNOH
N oCw
(X Yo'd )
b= ensncall)
t A o~~
aw o
N4+ X DA ee
MO~ * «O
O Il —Q. M~
Or~Z X Oorl th
Wt : : ——a? 20 OO :
PAEN U1 YRS (8] FAXT)
WU (NOF=t=P=ZO e»
O~d) XXUVUNOWXQO
w <
a w

CTR:=RO

MMENT 94 .- <REPETITION LIST>::=<REPETITICN LIST><CONST>
STVAL THEN

CTR+13

N
Q
—
\'%
<t
w
o
<
|
=
(s3]
-
bt
|| o=
00 ad
e QL on
N+ ~—
Wi (29
o +
o< 1%}
L=
4 <
X [an]
b~ o
<TQ s jp=som
W=t Q-
X+ N
<O+ Vm
=y V) e
STXV) uhm
Wilg Qo

e * Rl | 5
O\~ e T
VX wNN-
| VNODXW
Sen |l o
WNrd o0 O oenon
N N~
~x~ o
== OHO
Z L o)
wun—~nITw
z N wvo
Qe
Qv *0v—~mM
Wi it
Z 0 s 00 °0 oy
LT O—M
Qo XXy
w
e8]



.
?

’
.
L

<NUMOR TAG>

?

CLAUSE>::=SUBTABLE <ID> ( <NUMCRTAG>

REA CLAUSE>::=<ITEVN_AREA CLAUSE> , <IC>
CLAUSE>::=<SUBTAELE CLAUSE>

TC(R3,B2);
);
UBTABLE

<
E
0
T

P ophom mdr U) e () e O,
DN T COXO
XX~ Ol

[l VIV B 8 175 17, Ya 4
Zren oW -

T} 4+ DN e 4~
TaoZ|a O+
OV WAV~ —~N on
OV DAL LN

L T O L T T I
&% ve 00 PP 40 00 00 g0 00
e (NN~ NN O >
(e dadiads Ne s Ha'de He ]

ENC;

"
o

o

-+

[TET'S
Do~
N

x W

(D o
ILEL
WA~
Qe O] 000

S
H
+
C
B
0

[Na's

I N~Wun~|
[ Te'd o e
MU || soswX
<L o0 O =
=N Q.
<L =N
Z0O o

o emem

Ma!RSlZ
Zo- ++
QA ~NO
[S)aa]MaAo'qe 4

0w
“ 0 gp 00 00 4
— QO MINO s
(Ol dade o s Nan]

193

BSYNTHTHWO ;

CF CASE STATEMENT;
GLOEAL PROCEDURE BSYNTHESIZE(R4);

o
-~ .
wn
-4 &+
—
79 N
2 -
w (&)
= 78]
~ (&)
us
< w
s () o
Lo 2NN N | D
(%0 I (]
oW W
w wv [
(44 o
(AN Y e o
> A~ W a.
I X - Vv
[% S 1}
-~ QO o L1
W X X ..
X <« N
- (J e -
o OV o~ [
oL . Y w
= N <
b~ e~ ) w
UV ~ @ z
[V - —t
e ) Ww [ madila)
v O D 2=
O X @ (]
t - = X J
= - bod o ®
(X} ~een ) W~
> a~N = ]V1 2
<L 3 - vy o+
VN X Q VY
ao> xQ
o ZZZ I n<
w o o eeb—
Des QeaZ =
W e OUWILLY [a s 4
=D~ o=
Z ALY Q - W L eeQ
—Lx oo O dJuw—a
OOz =Y DX |+

N & O N ZZaOo
QAZU eV Z Own—~
>WUDUNZ> ZeaOQDX
I NHNODIIOX~NW—I wn
Lot XA OUIVHO DT ee o0
—, (NN & S W= < W Dt =N
O DB DL O LOXE
w ~ s |} < W
m DU - @
>>0 wn
=4



SE+R33;

s
il

o
T
son_JQ, soom
~ Lo
NVNO @
@ o -

3]
oL
D~
Quw
wo
[ 5 ]
(68 fan
[e 4¥3]
QO
o
[ ]a 4
Zo.
=2
oo
[a
<
hd
P
£ -t
oo
—Q.
TI-
>~
ot
(W)
-t
Lt
Qe
i
=4
v
Lo I8 ¥)
O
wo
Ao e
Vg~
Z un
Dzw
(o] ot
Q=
==
(&)
IO%
Qoal~
P
TVt
xZ+
feaY=NTa'd
| ol
(@] Je i o
=X
[VELSS
AZ e e
- Wl
el Q=
3+ Q<d<a
o QO®@b-
*oon< =
[N 3 Q
VNWL e
<D =ZN
@ ey O+

~ (VWL f= F o o et T ot T
MEQUETOX i~
B~ |~
L ALRLIT ISWELEY R b Q) ve

L OO = (N = LU=~ T oo
NN > JX Q)

xd oo

.
’

<PROC CECL> <FFPARM LIST> ) $
C

U
U

H
H
I
P

LézR3,E2)

CUTINE CECL>

CESCRBUF;
g
G
B

-~
DIl eor Foen (JZ | e
VN MO O=WE=-0 QO
N+ O s =X
V=Y +3¢ LMaQr= Il
KO W | oxZ Q. e
<t n~ o0 s
e sifmenI Loommez OO
G~~~ XD~y Q.
xo @ “O> o]
S TH e - Y
Z ol YO ol mdr LI D < + o0
WML TXW | Qe NQ
Z | + N0 DWW ~XX
QA0 vnadkZITww+ |
OnN~MWkH~a &« X trO0
VU XOOVON=DIDXX
nawgunnilaczZoail i
Z 00 U0 s o0 00 o 80 e llI )LL) 0 00

C
;

et = O OYNT O X E QT D o»
Vo wI ooy
< W < W

P& < W Qxo
ou~ w o wa.al
(@]e6154

194

$

)

N
w
vy
2
< .
-
© A
(=]
< o —
[ -t \V4
—
| - w
() - (A4
< do s ]
2 vy [an]
w s
\'4 3] QO
" o Q
. ] o
. e Q.
N [\ "
- o ..
| .
w Al el *n \/
Q -~ - -
o AN (&)
w (e8] o [a 8] uJd
zZ - o - ()
- M N M
= o @ < w
_ LY ) fad
O O O~I oo )
(s & = o - Qs>
P N o~ TS w—
[+ TN (D dte " Q S
D> = Lrdoney on O
N~ NNXMOD ~O e a4
vox L -~ -~ oL+
Ht o+ G eyl Vunx
| el WLOQOW W.(Dee (]
*MD DI~ J e | ~<
NN et TL oDt~ Yed o
O X e~ P=-J DA O wv
W) VXX XEWNXO O oo O,
=LV o) = +NO =t
Ul =l s QL salljUl~w oo Zoxa
WA | QNDEXXEANLQLOO w @
T At X+ | 4O+ > = eeds
b Nel JoltNe [Vl N loluy| Q.0
O> Q. N —~W==~ =0 QOun~
OXOxXAxLOQOXO QU@
WA wmannnygwxy "
&2 40 90 T 40 00 00 00 89 0g 00 v g0 Z e e

e e O\ OO ed (N T O ) 000 el ()
O gy iy Qo

[as] W



NT PREPARING STACK TO SAVE POINTER LUPON

REDUCTION;

o
-

CCMM

.
?

STH(R3,82)

.
*

LLAL ET XL NY YT XT3

N
AW
N
NANZ
VinoL <
FTE<da
Q.
<
a. Q.
wm
——m< -
B Jam LS U
OO0V N
VVVv w N
N NZ [24
NNANNN\VL <t
VivynNZnNE g >
222 e v
xXXXor1oe o
QAL <L - Ll
Ao Q W ~ (%]
b~ @ =
ZZZDZDI N AN X
e DO o N x <
VVVVVVYV = v < Q
W nun >~ = >
8 S0 40 op %0 00 0o VN o \V4 =
28 o0 99 o %0 00 00 ) <A o )
NNNNNANNNN - oo Q
=t b=f=t= ~O Z - Z
(V517017017217%219,17»] o'l bt (X ) L) o
L e e ] 1| ~= V e~ -~ I -
P ddd dd O I N Nr»e (LI n
.0 p=r ) (e8] [as N o 1] Pl ) (28]
I FTEITEEFTXE A [X) - - N\ —t -
oo v AN O M+ V) b~ <
LILALLILL Z oo v o o = 2+ o en
[o Y= Wa Wy o Wya Mo By a WYa Tq) E ~ =D oL Wil ~ -
b b <7+ @ O ITo < e LN
VVVVVVYV QU e L e oX QA 2@~ e _J@O
. D~ QA Wea O U -~ -
PV Zm e e ) - QO enli) om
® 0o ® 9 a & 0 sl jred Z enre_leqLLl e (Vo XY} AL~
NOOO~NN VW X =X ) e (=] (V0 e 4 dy X1
~d b o] et NI+ O V++IL$+ < vV ok IT+00~
| W - OO H+QO wnVYk X
e e O Men e O~ b eOd Ol
LLLELZEZL T4~ XO ¢ D) ~<L L (1] o ~riQ. M L oo
Wy iy ~O )k~ ~wOC NN e XL |} o O XD s~
TEIZTETETET ~jlvn N ~LO H ) ee L] [ I N
ST IIZT L e LaleexX™N QA Py} X -
LVOUVUWUUO Z i~ =) b= en ) = W e MO=JdnO
QLUOLOLOOLLVOLO Wee@Qoen | ZWsexa -~ Z LT~ oo

220N Wes el W~ Meal\e» Wenp=s oo W c®en
entRmeRinttInen DY tod T~ T+ NeedXON =t eD — so o N—M
XYoo O aoon+ ZTO0QAO= =+ SO~ 400 ++
WU WUWW Qo) =N om O a0 M~ Ol FONUV =t TNt
[mIm]Sm Y]y ~NRXM o LXODX XX VLO~RX XX

LIAIL LAY nHHHw wac i i~ o s~ nun
Wit L L W P LTI R Y Pl ALETIT s nif Y Z o 09 L) %% o0 00 00 oo 00
LLILIT LLT O~MILTNO*® =NOeINTF T on mdredlf OF= (NMIUNOUN (N =t oo
- QX Jax ) QXA XNED OV Lxxxaxao
Wl W < W < W <
wnviIinnnnANYV) A w w o w

195

?

<VAR>

BEGIN COMMENT 17.~ <CUT PARMS>::=<CUT PARMS>



L LT
L~ o~
+O O e-
wm o~
2« X
0o T+
o oWen
[ L s P
o ITauN

W oo J i
OV O -
+ e U o
QO rn MUY,
el (Dme (N e
C+HT+ +OD—
I OV O «
e QN
N N<TXL Lor
L e || e X
QI VvV
sely e ¥ (\J b Qo
r M~xondy
el o
(D =~ Q) eonT s ewm
DN+ XN~
AaaO~ ++
> N ~NAF N~
FODX O XX
(10> < I T T T ]
09”10 oq 00 90 o0 00
O (Nt e
[e 4 JodE Ne Ho'ds Hodan]
<
w

NT 18.— <LABEL PARMS>::=
a
R
R
1

<ID>
ENT NO INPLT OR OUTPULT PARNMS,;

(R4,85);
C(R4,82);

e __Jen
[¥Ve] -QL3R1
snl T I T 4 v
N $ NN~
N +ONY oL
WO O Hn
—t QL () <L QL 00 v
> |t N
=t Ve X
Z " ey Q.
W o=l «on)
LI~ QA -~
W eep N B.’Zo)
el se g =D

VO~V xao
WOL W~ il 1] ||~}
P-x1} L1 YR TIFYYS X1}

—tl, OF= MUYt o
Qifr+ XN xne
< W <
w o w

w
[as)]

<IC> 3

?

<LABEL PARNSD

A+ @ee
VIl @ [alan
D »~ Y
XDO oL+
LALL =l e
0.V~ T DO~
no JoN
A p=ee XD
woum—~ O »-
@+ LY 174 1T WY}

<O e MW~
Pl I [o A ErdoVEL S
V+I+ 00~
N ONYO o
Foo X ONG
N ML oo
N so (b= I} vo~r
- Ol VPV~
mY e (XN QL
L M=~XJdunn
Zhexa X
WO Do L enee
T AN+ NN
TA DA O + +
O> =N emlQa F N~
Bl ilcdale'ds 404
o i

& VP ag 00 %0 44 00 00

e IO 132 1 a X TY ROV E T

DX XLy

196

.
?

’
<VAR>

?

<FUNCTICN CLAUSE>::=<FUNCTICN HEAC> ( <VAR>

<FUNCTION CLAUSE>::=<FUNCTICN CLAUSE>

o
~4
+
Q
o
i
Y3 )
Q -
x N
@™
e -
o QO oo on
—t L oenY ™~ -
s & 1| O\ o2 (s &
+ L OOMO +
¥ I+ e N4
IO =LVl [
TR L~ [ e} OC *F ~on X214
Qi JD ree Y, O ol
N VY AV N
S >0 =qQ. i ple 4
= O e [———
ZILQ s W 8 4 Zla
WNAIm~ QT emonp— wuwa
T 4N+~ NOD Z o+
TA0DFO + + Ao
QN =Q.~MNO e (@17, =]
oMo rac e o
Wt i g nwa wn
0 Py 0q %0 g0 W0 00 0y Z o o
IlZHOan‘CGo, — et O\
WX JEL YR XO Wwaxo
uw < W
@ w



4482);

o
sy ~~
O (\joren
XODOO
+— ~c¢o
wwvnun
D Loeeer
0 se~m X' OC
QL O b=
O QO
wnJno
o uwjoe o
~en( )l sneonrt
N +N~N+
OO 4+
Q. MO~
ML XXxO
(oA [ NN I T T 1}

~as 0% 00 99 00 40 00

LONIFINOD e
~NX XXX OD

»
]

.
,

ION HEAD>::=FUNCTICN <DATA TYFE> <ID>
R3:=R3 ANC #FFFF;

1!
H(R3,B82);
SE le~ NUMERIC FUNCTION

SE 2.- BITS FUNCTICN

.
*

<[om

Z e

MMENT CASE 3.—~ CHARACTER FUNCTICNA
FUTILS

.
9

COo
38

H

SE 4.— STATLS FULNCTION
R
T
2
1

QL NN AW
w

b= =00y Cowm
ZLaNW—~ + 3
Wy O+
S o+ +H AN
T A 0 [a'dla'4
OVt~ nu
QLT XL Z e

wown =N
Z et ey O

) ser=) snrd O rear— ~\JO N O LW

OV <SOXODADIVXODXXX LU D
Wil S S «<Ww

Lo NOM WO Wo W@

197

Z o~
O~
— 0y
-+
O
ZO
2<
-
v)
o 4 L)
s ol o
wa. o
S 1]
Q= ve
[]e) s (Y
@M Y~
oo a ¢
~ tu +0Q
(2 4 eee LWL
" NN V) e
. a <
(& SN ST] s l]]
(— [V R 1) 5T e
Q <<~ Wo
a4 o wx
-~
o =) "o oo
¥+ ZI "N~
+ W~ N
@ I N o
- TaMme =
a Qwn o
L oMy
" ol il ~
.. Zernwon )

X
—4
o
-
x
(]
<
',T
=)
=
b=t
(Vo]=% .o
jadl] (4V]
Wi N
"o
<] =l [§5]
(@ )a 4 1%
N o~
L. oo NO
oN @
[v 4 L
Q [Ny el
Zen O
W~
L
T Ry ST
ZJ
W s> |-
2D~ sw L
= NgWw
ool X

terdsoret g T O e QW) &« X
LX QW JXWVO MO

Z ZW
W Wwa

ZrlHod QO
W) ¢ v 00

NLH.‘ o
Wo Jx 0
<
w

NULL 3 NULL3s NULL; NMLLLS

NJULL 3 NULL; NULL;

NULL;



NULL; NULL; NLULLS

NULL;S

" pd
Lon]
o
o
4 L
Q.
=
A o
3 (]
w (%]
— w
Pt Q
\'%
Q
N <t
[ I (W)
< W —
W w
L ¥ -
o
- <L
O =« >
uJ o« on
(=] N -
53] ) ﬂ
-~ w o
[as) ] a4 [salPY ¥
oL (1) Q L
2> ™M (a4 P
vV o hs Nad]
1] o L
Y] e Qo b=
0  ow 5
N NN 1} a4
= [s8] L1 w2
[17] - Q <
< ™ oL L ed o
W ~OW
e o N Z
<<~ 1 ~ [sale @]
- J ™ [ =]S]
<< 1] ou.
Dd o . o
N L~ o [ e el
[%2]e'4 X -~OZ
| -+ N
et o MNE
{37 48] 5 - X
<t M el
o= I Lo
p=—t ) e (L
ZXxo QO I+Z
W - o =W
2 QU wnI
SONAO e o
Ot + ~ N
LAOmMm ™M 4 =N
V=X ) NWyv
Z0L Zeo XWNM
) WO e ) X

[ORELETRZ IO Je 4@ R LT
WeretN<q W SN
XX ON WEr

UF3

[ha]

SCRPTREASE+R4G;

Wi~ o
D en
—~ O
~ i
[&VETIN]]
ML o
[ado 4
o T O} eo -
~~OQa.
(%2 B S Jm ]
-l n g O
Y TR Y XY 3
Tt VO~
=X I>+ X
oW s o Y |
G ax O
OOV~ + X
Wi xXol
&L *% we va 08w (Y V0
N QTR Qe
WX e
ud

o Z o>

84} ax wo
< W

w o

<FORNMAT DECL HEAL><CESCRGRCUP>) &

" oL o
. o [a'4
(X Q. 1}
\/ T o .0
= Oee W o
[SERL "o D |l
et e (X [ad] Qo
w O+ *rocX =
- AXW-m~0 (]
L derd DNV
L S L L RS fa 6 TR Panen
LNELNe=D o) —~qO
a <+ bt e ~Y
VX =+0xO T+ 1}
| O I~ DO e
LNV TOX X
Woeab=se TN I ) =
M=)~ L V) oo Dee
[e'ds Hoa 4 N o «~O0
- P el O
Z o cod o~ ~ e
WM~ (N L XL IS FYNS )

S+ NODXY~—~>X X
TOAO0ODV o=+ | L= |
OV =lWOA N~ «Q.O
OUWX~NOXOX L~

(IR AR [ I TN A T

P RIR XTI TR XY Y

— N L (= O K O o

QXX JExVNXL XLl

198

<REAL CONS
TANTS

27.- <TAG DECL HEAD>::=<TAG DECL HEAD> <Il>

BEGIN CCMMENT

o
v

$

*h
3
~or
e N+
-~  uw
N ~V)
n O
s xm
M
ol IO
~N~ Q.
I uvx
- (&)
| s/}
Loee OW
VI~ i O
o 4 XTHT]
~ e OO e
L NDXN
o = @
LI~ SN T
L e
A ) (=

Z L+
ek ) ) e
~a. VI~
| Doyl N

+3+aaunn
QOIE =
WV ~NWF M
DX XL
IR ONTN TN T 4
0 qe *0 e oy [T
AN N NT b= 0o
[f e s gl o]

<

w



o
¥

$

LE

BECIMN COMMENT 38.-<DATA ELEM>::=<TABLE DECL FEAC> <TABLE DECL> END_TAB

'
)

H
<REAL CONSTANT>

DECL HEAD>::=<VRBL CECL HEAD> <ITEM>
(
T 43.-<DATA TYPE>::=FIXEF ( <REAL CCNST> , <REAL CCNST> )3

N
uJ
Q.
>
T
<
=
s
(&) o [N\
v W —0
(O] -
—d 8] e
[as] - L
[a' 4 =z de
> = I .
bl 4 -~ ] [ad ~
[ . N (Y] -~ ) 1}
D . ar . o ..
m N - A I} oo (@]
(%] Q ) W *®ee =t o
o O - < o Q. W~
LL XYY —~ oo (@] (V8] e > W QC s e snoem
M~ N Q- (v 4 L £L - w. (@] *n W e
[ \\] 0 OoN 1] o e MenlX ™~ N~ o
(8 Joo] [ J Yo a] e - a4Z -~ (%} << M I -t
V) - ool - [a 4 > - ot | om - -+
wen L~ emb— xwvy L e << QL— - o XL
oo ~ (N j| L eomQ. >m > N QL Zne I P vVix
- Q@D e et V= AVARRE N | V <4 (2] << Q
moO = =0 O o Yo nx ~ <
bt V)~ el D 1 < | e ) ~ o) — e e o b=
" X N e o= LELES @il ¢ < o= # W wv
o en cnren ) OGN own —~d e o0 N N n& .
QO e DIt enee D4 3 3 [¥a1a\] 3 .o ) Y} 0 n g
Xl se =t o~ e~ (@) Joro ~ealy Ol md ey Q.
+UL—~dN* ALOX == =Jd [ on ] xXO @XXO D
eI | @ W w4 Z0 LL A ee Ze Xa. Zow o 0 eem =~
XV NI N e QX wo W~ Wedeell D W eO M B+ N
IO ~—ALQA D = = +N E | Wee ZIwO bW | [an]
omZ+ +Da@+ Zq. Z e Zaow ZaNWwOo TANOAN Wa O -
b <TN =~ N~ N awn U~ - Ot D O T UVI=V DN~O
OV X xOWwx~ oM LD XM oo QWU UNX DV XL
oSy g uwmnmnnan - n oo Ih<a<g il N<Ti <<~

09 0 (Y €0 %0 o0 %0 90 g9 w T & V1" a0 te P e b 00 oy |,

O ) NN OO OO 00 Dt (N 00 rd e (L 0% A <L <L (N 08 et et D T N T, 4 (N o n

X XXX L ZOWOX0O QxXExJO QYL OOy axduxOxxXxvIO
o < W L W Z W < W Z
A 3 w A o W o iy w @ )

L
N
A
{
A
1
1

199

<REAL CONST> )

(

FLCAT

GMMENT 44 .— <DATA TYPE>

=8SP-13

EGIN C
R1:=8

g



*
—
[}
ceney
—~O
[« 4
-
-
Lo~
[Tg]8 &
.t
~
xxQ
<<
oo b
—~vy
[c e dv 4
w0 p=oon
g **Q. ~
O || MAN
WQes | +@
NOWOAO «
—0DN~O
mIDUX L
LN <N N -
P 00 = 00 o0 |
L O~ = oo
QQxxwno
<
w

Rl:=R1 ANC #3FFF;

R13

<REAL CONST> )

(

BITS

OMMENT 45.- <DATA TYPE>::=
S
R

NI<T I |~
Z ool =oe 00 |
< < < N
[OFe N TETa e 4%
w
o8]

)

N
o
(%]
Z
(=
(&
-d e
<1
w
x
A\
hd =
<
1]
o —
< Q
ot o
O @O
1] 1}
(1] .0
. e
N\ o= N\ o
18] M 51
o, ] a 0
Pad sandée P .o
[ and ~O = O
=4 =4
<< -~ <<
[ RN - (3
< I~ a —~
Q (Vola4 Qo
\%4 + Vv o+
——NN 4
| xXO ] QO
® I <t o sn<]
0 LT3 g i
S -tV <3
(L= a4 —JxX
[ e L N ST Y
Ze e~ Z LA~
w IIMAQN WwunanN
Slwe | +0 x +@
sSaNWo O « 00 e
QUV—=DOIN—O Oun—O
OV AL QXX
AN i~ [ LI
Z e s I Zee e L

o Fed LA A N s 0rt ~d (= 000

O OXQLXYXVNOVIAXLVO

< W
w @

<\
wx

200

<
w

)

A

w

(%2}

-

<

-t

(&)

(7]

2

-

<<

[

v)

Vv

H

.l

e on
AW on
w> <
aQ L}
>0 e e
—O ~O
) a
< J
=0 Jee
<+ L~
00 wva
VvV~ +
X Y
T xo
S RTETR
CON  eef=—
g —v

ol

= enen = on
NIL\I.’P\I
W NN
SX D)+
- «Q 0O =
OQA~nN—O
WX X

b 1~
Z e ee o0 |
Pt el e et (\ p s
v viw)
w <
[se] w

<STATUS CONST>

(

wy

o)

-

<

[

(%]

fl

.

(2] ™ e

A\~ LT

w N —~

v @ N

2 - @O

p= ™M (X (]

< £ ~ ™M

QO ~ I x
L e =~

v a9 O I

- o b=

[ and o %2/

<L b e

- X e

vy + x N

vV X + +

I Q W We=

eve< w) UO oo
O el QX O
3+ D

b b= = sl o
ZLlLoaJa ~Up=-
W I -
Z $+VNOD+00Q
ZoO wn =0
ONe—MUWUWO st en
QL QA X~
WA ~nnan
2 00 00 9% aq | _v0 sp 00
NI NN ONO O
QXL XXX
w
Q



ENC

-
1]

<STATUS CONST>

?

N
wi
w
s 2
<
-
(]
(%]
oD "o
[ o
<t o
- "
w) b
\'4 o
" -
(Y4 (&)
(11 "
> — -
w -l o
V) O & )
D e x o
<< M = +
~ X O W
Q -~ 1] -2

L e
v Jd O
=2 x O
- o v
<L ~ s U
= & F O e
WV d X o~
Vv ¥ + O
PO W~
sl N @ .o
O tl— el 1| &
N DA e
S o N Qe
- = el ce0
ZIa_Ja~ ~—~

WONW IO seN e
T +0nODxON
SO0 V) YR ey
OVe=MWoOa. M~

ol Qe
0~~~
P~ TR T BT IT I S LI B 3

O\ T O red poe 4 0 o

VT xevixwvnen
w <

© w

[y
—4
.o o+
u. N
w s 4
** i
e
0 N
Z [ 4
e g
e
(32} —~
o N
n m
(1] -~
™ ~
[+ ox
sl
(X | ] (X
) pd X1 [ o
A N <D (X} o Z e
0 @ - — P
] - Vend =4 Z -z
v ™ P Na 4 << << n<g
h [en)ne Ju oy - - Z= .-
R LDV o wv (%2} Uy o~
s T (S < < OZ
AN QO+ &) G Q
> —Ne N Q (&) vy w
Wi—dee [s= RN a4 = )
[ Wwitdee §i L, ] [»4 ~_ <
—) 4 ee O e Lono QO O
vV o+ DOXN =< T~ QO
—~ Z~ x | O O VO W
[e4®) oL so .o (wn]
<< = U ey O O
— o Z D~ Z— Z-~ ZZ AQ
N\ =) waoamNNa, WO o wo ww
s a4 QLo XU T T oW
[ 5 = e~ = = pp-
ZeeQ . QeI Der Wesn LD b=
W=t OOy O~ OO~ OO <L
=+ W~~~ || " 1} L
MPOA&J Z o socrvoo Z e Z e dnen T
DN +rtrdrd e Qoo Mot (Noad ) =
VDX ZOLXVNXOOOXOLOOXLJa W

oW <\ Z W LD Dee)
Lot NN W wa e zZzo
— O < W) < e
Qaeom wed
w <
o 8] . (NN ]
]
-

201

<CONSTANT>
R2:=R3 ANC #FF;

| Qe
) IT
oo p~0X
W\ e )
[s a1
e e R
Z eoQWlemF Z

u
8]
WM WA W)
| +>xX L0
A O ey X
OV~ «.0N D ) ——
QPUAFLN VN
[T €2 VSRS gVV]
Pl ITE a4 wvoa
— e O WL )
QL= W
w
2 8]

CASTANT 5
9

oo
nu

Z e ve

Tt vd ]

Ol

[SX]

pa]



T JLLEGAL ASSIGNMENT;

Z0
w=
QT
2
e
U
Q
i 2
-~ [35]e 4
~ i
Men |~
[ JTg) (L]
o oo
x.J X
~cC NI
O [ reoe
- N oo
axxXO
sell (%)
MU Q0
+ <~
wo o
NZ e ee >
<LILMLOF
© +hnocld
O~ )
Qe ~Z
It Wol—~w

owv

TONWW den>SDS=AN~FTNM L g Z e~ NNN O

L QU O XXX O~ WOoOxXXXED
ZWwusul
wwnunao

[T TYS
-t
ZL
<1
==
VIV oe
ZZ e
00z—~
LI
=
(Vo la 409 NS
<=zl
~1l0v)
VO
~
- N
N |
= o
Wi <0
NN
LI
QU (X}
e~
b O
ZZ o
Wiyl e
RV L
T2 g
OO0~
0L I
(S

LaoN
—1Jdoac
g W
xrZ e

*®
-y
3
[en] (4]
- zZ
[ab} w
o
S L]
L a
~J (o)
s 4
(X [a' Y
fae) ) e 4
x -
-+ e =z R}
e, O T T I~
~D> & @ + IN
g @ H -~ v v
[s6Fa 'S e K < Lo
- a o O Tt
L31%) X~ Q XX e
o (& W~ =
~ L L —~d wl =
I+ & » O M = .
~4O ~ O occunn uv
— 1] e 0
Y Ya'd (] — L L Y ] .
™0 o + s~ VN
or ee [s St S NN << B
+ oD o+ O
wa Z @ W e ol w
(Y2} - X wV=<tMuv w v
L o [S) I QAxyr<d O <
eXMmdee W o ) e (D (&)
Lo w o W IITx O
W du - [} e d b=~ Z W
wa Ju~=Z2=Z+ pd a w O
L Ly m=o U emon(y
HONHKELTO~ TOTO -~ O
) e 24+l £ Z
QU ~ O OONNW W w
ZOQxzZaon . OVXo =
<T i<~ TG oo wun = b=
ee 00 (6 4 VLY &£ *% oo o0 Q <
w
=
] 1} ZW Zee X
.o .o wan wo o
) ) Z )
€« wo
-1
[TV ]
<

38}

202

/N
-
N 4 < ”n
- - -~ < -
< < - <
<l << v) <
- - =z ~
A %) ) o )
o < =z &) <
< @) ) o
= O Q (2} [
o 2
Q v o Lt -J
= [ d <{ < (W
2 et i [ed o
= [sa} (S (%] m
\% A4 \%4 v A\
] ] 1} ] 1
[T} .o e (1] a0
(X} . (X3 X (1]
N A A N A
- — - - -
< < < << <<
- - - - -
v) 2] %] (%] v)
< < z P <
(Joee () oo [ KXY U ee Jen
O~ O~ O~ Qo O~
Vil Vi v A\4'V] Vud
Lo [« Q. Q- o
1> > [ > r > I >
® ® b ® ® ® pom
) » 3 - [T W 3 O = M~ -
0N~ w0~ WO\~ n— N
[s'4 8 4 o X a4
=~ P~ e | b=~
ZO ZO ZO ZO Z0
W UL W W Wi
=~ zZun =W =wv b-Vp)
= = = - p
(@ XT3 Q o= Qs> [ XYY (a8 T
O~ oON oM o (G19]
] it ] [} 1}
&< 0 Px] < < & 00
g emd O b rmd s bl f P bt rd e ]
VgL SO v Vol O
w < (7 V] P wi < (VW] < w
m W o WU ow n W)



END;

L1

<BOCL CONSTANT>::=TRUE

@ w

<BOCL CONSTANT>::=FALSE

L1 Lol
~
[alqes]
+* -~
¥ M)
I O
LT ]
Qv md—= T
N =
~xwn
[ and
Z L0 e
wwanm
X
Qo
Qun—~m
VDX
W
N-...c .o
ot (NI (S) 00
WO
w <
23] w

<KNUMORTAG>: :=<TAG>
3

(X Jo &
=l
X
e
we_
i T e
ot v
+ X
o+
I oxw
Seeg WD
O rdbem so <
oI Vo ] 1ed]
o
b= =
ZTILA e~
W@~ N
= +NOD
ZTAONV) -
QU M

MO
iy i~
N-o e~ oe |

N LN e s
Ve 4 X0
w <
[a8] w

NULL 3
BEGIN COMMENT 63+~ <TAC CECL hEAD>::=<TAG DECL KEAD> <ID> =

NULL;

203

CGTO STARTBSYN;3

RZ2:=37;
END;

ESYNTHESIZE;

_CGF CASE STMT;

$)
F

GLCEAL FROCECURE ANALYZE(R4);

(X3 TVI

W
X **0O2D
WSz
DU
WOZ
=g

—~ IOV
[l "3}
Q> e~
wow
>=Z >~
L W
e xw
W 2
<O
w

Z

—
=



o«

ol
R ™"
Q
o i <
—4 .o w
[ 4 (1] o
o Q
] L w <
o x o <
o o = T
Q -4 w > (%]
(%] o ) 2D
+ L a
(L] 4 & X
) (&) [a'4 w L XYY (]
LL N < O g
+ e~ - . (Ll w
o) [v'd el 3R
—l I L o > < N .
[s VAT g W™k od .ol
It—-oN v X g Z
HVNZ+oWl mMm OLTZ W
¢ O ) || =ZXxgL PE
O et T d 00 < QO a4
~NQ X HZ3E N @B N
LI~ i omes | o ZZNO
e TOOL O .. o, <[ o0

HFN=ZI ZAE O
XELND WL LL N

Z
w

* e
—— —
o b g 0
- a 2]
- - * e
+ o 0 -~
4 [+'4 Ne}
[¢8] ~— ~r a
(X I QO -~
-l X ] — wy
[+ 4 Qe o
I o el L Y ) (T ~
v < -~ o O
w J o o@x o ¢ -t
-~ v 4J o}
vl < LT w - o=
[T Js & w. w . e T) (] —]
Land o d << SO R o~ ()
[a 4 4 w 2 N> N0 +
Q Z I oxLadqwv ™M
S I < o L LT o~ o O
-~ ve b - Wt X W x
vy %) [ U T YU W N R V4
w = g << ollmZL W 1]
w Z - - = Lo (T < N e
[+ 4 o<t = V) - ] -
w L QUNNOMes O 0
> ~V) o il [US{a A NETa & Wea(d)
< (&} <L e N F VXZ
[%5] > V] = s X n<g -
- Q oo o' ot O R JRTIEEELE S ~
~ o< o~ 320
o4 [T at} - ~wJduwnaanw o 4
- ~r ~ W NNNENAL LN
o ODIT ~4I<Zn N
=4 + ce W CAILPN@ 4+ T o
St N V) WwWuUw D~ >0
= - g WA FMNwng i
- Z.J W LNV TN
v (& JuS P -
T << p RN NLEZN
e U b= Il ev et 00X ew sa e 00 ]
o0 O O Z wv - -
1} >a. WZONE~AFTOONNONTITIW
W OV EA XX XXM
<D x =ZO
[ Yo' [ ] ZoWw
Wi e s WM
- nO
OUWZ~—IW
Pl Lo e 48 Jou]
O~
rw
XLXD
99]
O]
w
[
P-4
r—

204

on
ol
[2 4

- HIELY
CNsanse i
xd oL
W~
€ N
U 0 v
N
TNXES
LD
~ <L
w
—JEQWN}-
[aa P=URLS ¢
< <T— -
- <aw
W =
WL V) se
ce) X
s np— [ IEXIVs)
~ I e (N
— =
S~
L 40
L~ TZ
<T@ eeinN<q
=D~
NV na —
X gDV
-

Wl fe~—nn
%00 09 4 (Y v0 o0
(@] ~—
SN M I~
WX oy ot X

READ VIA AN ARRAY ACCE

CASE 2,

ENT

S
ox
Z0O
wo



L)

[

*RN)on Y (X e
vy v ey o~ 3 ——
(A2 P T4} - ) O
[ad}EEFaa] o ™ —~t [«a) p=d
o~ -~ [4T] [s'4 - a4 - (]
N <~ ~ N I —~ (Y3 ]
L~ ~ [} [+ 4 (%) [«'4 e [ and
S~ ([) [T w 1] ~ o ~ NV QO
IaLT ~ i I~ ~d Q . s < >
O N B o & 4L Qa JJog [ "4 e Y S — - -t [}
- " - ) em o -t o @ - o
por] L ETRLY __ en = .o (86 PPN TREY N > 1] [X 04 HD R
- o 4 De o~ LX T 2 Y RN B 4 .e n NNV + o+ wnZ a.
- L~ 0’4 Wer, (NDX X < . XU <<
—d o — aQ V) -~ Z NN b - band Q. <
L + N AL g oK Rl ] lan BN « 42 4 -+ N N vyt
(¢ o~ oC ee —~i0Q QO e 03 ' [} o o a4 [a'4
N ] e [0 W L] )~ o X —~ ~ — " [en)]
E N ~ X ~AN AANY2 D~ N~ oM< w w LA ] u
D xXdx QD N VWEOUD - o oL - - ve —r
Z el IZ 8 Ds L~ Z NI ~—g o 0 em M —t
W Wy - ZW DW=l D e W - << < oo ()
be <N} S L e N L w0 ] [ g i~ a4 <L
< @ O~ 2w Now<t W g VL - O ~4 (X3 w
~ LA~ o Z QA Meor<[p=p= L JLAx S - - U U e L
V¥ FUFWAdY U Qe X =AY 4 U~ I L= L e~v) W (N <<
(OFs a0 JUNY g [ N S R NO = QWY e OWV2 Vi v Lo
1} W2 U . vryse ) (N eoaXUiWen Y 2 _df= W = [ W v
weND>NY ¥ QA O X WU X 0O > X wnX =g =] i (@]
=~ UV e W Uee eal) O WEWN 52 D= DWW (Y X 0
NP AN @ secnd LHE N O < et g ZNW ZWn <L e )
X< X = X 23 = 2 ~SE2Z U ZXZ WO W< T ~N
[ o JUNESE R | - DDOW iy -d - D U W Q0 e el Fet KL —e -
MVINZ2NNID M ZZw»y QdNJID e ZO0DNADT DO~ . IO~ D 0
QOd a9ZIZ wwg ZIgqlZ ZWZA4<ZI— FnWm LM Z~ 0l
<CQLD4DDIND W D onTNON] W W-<T—~0<T NN VLW <(xe* W
weo O N IO~ (O] v L YU~ - - (] v
LxWNU~NA~ < EWON—~wA N << OF—JdWw oW il NI
OINXLNEANXL O VNNV XLVNE O XNl e e YU) teee ey XD O
=z - ~ ) — (Vo V-
<TH W Hunodw g nuHunnps~NNNITWL~NMTT (R
T vevese o vt st 0s  p= 99 o0 00 (Y oy °% v 09 40 | soce ttes e (LYY X ) N XX Jrwrorel—
(%] - =2 ~ = 9 [ ]6)] O <<gIg Z
ZOANMONM Nt WZ =M ON My W Z=in MmO~ Zuw ZNp— W
HO XXX L YL S~ XL~ YL T~ X XXX D W W N ens
(& Qxz0O Qxo oz
w 20w 20w zZ0
[aa] woo Wwom wo

205



WITH AN EMPTY RIGHT FART);

°n ae
[31]) —
3 (3
-l (a8 ] —
o -
X - —d (X3
w) 24 -l ™
~ L
—4 (@) w)
o —t o +
- N4
] X34 (2 TR
. [ry nwv <I 4
M X< 2. o
NN = o ~
o + w L ow
' a &L d
hhal 4 ~Z ) <t @
~ ~ Mg xo <, .o
[a 4B} [a 4 L -— = T
NIl ~3 N ~ O
I rtee  Wigy o W
s V) ~t - | ~woent) N
DF D_J —t il ve om
~_Uy, <A LN O+ w0
o -x ~r Qg —~
A< o Owm [T 4 oo =L L |
2 W NQX wvVivivy oL
> ¥ VX <0 Waqd ~X
v wm v) -] Ll Joa N PRV S o]
L deetb M ILO~0
~SETU O EL LW L It < F*
D S W k=i danO=X
WwZONNAOT < ~n
ZWZICZ— k=N | TWw
W<l <J NWIL “t ve a0 (L~ v
Ya <qBH o~ -
(@] o I TTT ] hiwZmrnIr-N
NI e XL INT
— .
Wy ~Z~NITWw
se s ep e XX (Y M
(&)
Z SO 1 W
L D
(O]
w
ae]

LH(RZ2,B3);
LH(RZ2,83);

- *n

L) -y

e 4 [ 4

+ +

—~ —

(9] N

o a

~ ~—

wl w

) . -

b o0 m w M

[ B § ~ <

- -

([ -~ O

L1 S S V] - s

e s ) L o)
Q. wwd

V) b= Laad ]

il oo
(XX o\
o

—
Qo
A
Y2
Q2
Z
i
[Vl
W<
=t
<Qv)
(-
)om
x
sl
~N<
=
-
~10
=
wn<a

[AR{Y]
0o

i
(]

=g =g
se D~ D=
—ZWnWv Z N
o <g W a<g
+—Lm landanlss]
<DV < <L
Qv [l s AN
(%2 1% A= %) v
N T T
smse v *C s ) e o ve
Q o
e L IAVEAR I P, foN]a) |
WX XY XYL *nee oo
[ ]O]
ZW
wao

206

Z N
wolo

" o
— —
<+ wn
8] [as)
- -
M 5
o o
-t A *e
(&) Q —t
* L] L]
= -J
oD oo o o X
Z N ~N (5 T
w [e'4 o ey, W)
Ll w
< + 2+ F+ ™
b= <t [a44i8)
V) - -— P~ [oR)
™ g i n
I 4 o Mo ey
e s ~ ) o
.- w Ww <<w ™M
X N J P KL T B A VS
O X M N i o
< < L < w (D
[ S L  cd —~ ~o
N0 O+ Ny —~t
b4 Hise W @iy o
QO 0 VXY VXY UV =22
o v V) oo X g
o Do g T+ Q
-~ = = <N
- W eald U o
O ~N<IMOZTWVOAO N U
e Z209Z2TC Wiy
w | NO<FLQAND snp—~ |
wv) Yy @D (Do~
< QA SN DU N SO
O NACNEINXE VDN
-
WA nngunnw
ot @0 00 00 20 *0 44 00 90 0o (X 00 _}
=z ~ et

WZ~MttindG NI O I
IS e de g ds Ao do'de Ao S AT s
Q2L
20W
Wwo o



(Vo X T

0 ey

O~

uJ
n.m.L

[an)

<Q
-
I ee
TWe+
wwv

-~

0

I

+Ww»n
v

[\ E=4y)]

oo
o

wwa
e () 00

<Y 1 )
—r e L
(&) .
w
o <

—~
™~ (X
a ~N
-
~ - o
o - o~
' o™ h R
It [7,)
- O - +
(X W, T oy
Ulenj| oo [ —~
ey oo~ [V o’ | f32)
<X o w 04
=~ -~ W Q. ~
D+ W e (7, w
- A . )
D [T " w
V) md X2 * = . en<y
Crle 46 o] WL O
M~ Z N W o~ gD
<<yt I X em el
B W QO —~ X oW
ft o<t - D O iy
oo L= p- O QW o~ <L 4
[ 2 R o e~ 20
—~ O [0 4 Rl RS NS4 u.
WV e QLW || QW QWY

V) X bk O gl Zond

o sent) Ul | O el (T Wow
el N W oL W > (D=~
~uwi_ Y. Z> Qb~t oI m
AN IO AL re QU DI -
IaI Z L Ok I new

NDVL WD IO LNV e rneyw)
(O] UM ~

s ofe
>N

oW
2Zwn
<t
-
<
-
$21%]

(U]

s 4
MW~ <<OX>H WINZNMFOWIZING
NN QUBAT Sl X = ense

[l uy (&) [S &)

muamn L) Bt ZoL N W < W

R g 00 vy v fr et 00 -.RIPRIB wm
0 =4 o

ZaN~ WZO0~y W
W ol s oo (= (D
QO
Z0wWw
woom

207

*
o K
" — h
b —~ ] <
3V} [e] e )
| o [ea] -~
o - = z =
Io w cnD= [T
[ and o J =wv w2
o O~ - wva
o] & £ ZzXx —
B AR ] w - [Y9]ET] -
Mt B 0 -z Wi~
-~ << V)
{ [} b= L1} QC -
Y TS S V) ee <O
- D - e Q>
NZ —- W " “ =
RU ot~ s Am KLY R-,% PP
o MY (-~ N
P rad LY Ja — (V\Z22V o X L)
pa QW e > L
viah L= WV 4UNE W —-d
LW = e Jx I
2~ w - N IO e X W
v o O NN Z I ez
] e ON +W0 < XL see—
ZO ™M mo [aVET] [ IV T
< a4 - N (2] (DD
" Nl oM xX=0on
Y oo O o o >X «ZX2Q
o (Y - neYy u ~ ~@u
M~ IO\ s ee L) o0 eI
NXZXOXO V2] N R TR ]
~Q.Ow ZONU ) o || ~rvewr 90 o
0O xXxO>uLm ot Qe QOO
LMW LI>S>0N
Wecll. @ WasX oo



L L
38}
[
*n A
N | et
o [Vs)
o (XY e} (XY
o - P -~ L o -
(23] (32} —~ < gt S < Q
[a 4 [a 4 W o .e < W) i 8
+ + Lo LS | [and I b
— o~ e - iy ) el < >
<3 < & i o a4 I v
() o oL [e L] - O 0O ee ¥
o ~ ~— s d £ << 0N X o Lt
w w "= =0 O Wwee Q >
o e ) - oo = Qm = e o < - w
[= 4 [88 ]2 4] [e8] o < 2 —~ —t 2 <
<y ey — e wo- W X < <t
-4 o snLl— ey - a -~ ~V) A L (R} wi
—- o~ ¥ oD Y 4O > e < Z oz =z X
-~ wnunhy [VoXUN TR} —_Z = J J — <l — =
Z . <q V) qEW v <{ o e Dy @ o
D . =04 b Y YO 4 x 2 e Q -~ 0 o,
Y £ ww U i vyl (&8 ~Z00< W 1y~ uJ ~
g QW Qww Qwwv) I o~ e 4 x—O D [s il Na'4 o x
<LL Zag ZA<g E~—- a ws ) o A o vy
a - <2me 2@ A w solly »~ Do x >}
iy (7)) VIG\' YG\I (D) et et ) L~ [ 3 DUV o> (&) LYY
= W W MW Zuu on o Z—-00 ~ O <IN O NI
N = <IN ® @D ILDHD ~ < —~Z N0 ™ Z Q- Q X Z
<N - - [paNas] Q [ad U, otr s enil) i) wWiQ il
O - CHERHSTW T TS mZ N Wl .~ T o Wwhn N ve 2
[Vo3V4 YRIXIN>47s) ee 90 e (Y OC o ™ =W .o e DD DV Db | b=se O D= =
[} ~ ~ mm > < ~NONO> Z X < X 4+ <10
L1 HONZAOTnowZMnFno |00 = X XTIIZTT W arEX X ZQ
LN A Ta'ds Sn'd o BN Te dle ad o ET TR P4 d P~ - s (3 = WD WL
— (&) Qo a oo X4t em MO s <IN £ <xO
o ZOWw LW Z LW ZI>> w nus = U - Wonww ICHIN XL
. land> 4] 0] wam W= Z} 0w P S Yo X I o L L S ¥, R Sy [ R 4
x® . [&] o) OVO =z <qdJd Ze axg
ow Z ML TWLA >>> 0 H~ZW~—\N— W ZW T =0
u o . Wemes Y HEPZTIFT AL X~ XYV ST XXX
(=] (O & &) (@] O 0Ox
Z~UL W ZWw Z~Luwo ZwWwo
W= Wm Wl =<0 waow

208



[

(53]

o~

+

3

o

—

(Y3}

-d .o

[a8]) —

< o

[ o

Q "
e (8N} L XYY
o w o
O + O
~U W Z0O3vTN

L sa) OO
YA, LCVO
+VVNVIFFOO X
qUIT OO0
~ 2 WU NWO<L
o~N v) MO
oo 0ONO o
~ZZ I Z RHXW
LI eeT H  Ci=
- re <
QNMNMINT O
XXX DV
[ and as Z
o O M ey D ew
r—4 Udee oo O 0o LI 7N
') 0 Zwg
S N <l
At xXxOxX g
L ~ k= T
N se e semi) | VN
V) () o ey ) = LN e
—_OIIFTZIN ) Q
ODNATII N 2o rd)
DD N~ - x
BN TN~ )
se LN ee (L O L 0e
S S ~ (V]
I TOWL JIN
QL o0 oo Jdo i W

NN
o

[ Ja 4
Hn
" s op
™~ (L
tord D
Wiear= X
wv— o X
<[ > e
Qurx U
[s 4 I
. o <Leel)
QO ) pem D
e N

Uon nunw

00l () ve 00 (Y =

=g

Z Z~aab-
Wenrt N e QWIS Z

zZ

[&16)
ZwW
Wwam

.
?

TATETYPE)

D)

4

F CASE(
OF WHILE BLGCK
TIME PUSHANCREAD IS CALLED FTFLAG IS

END O

0

GLCEAL PROCECURE BANALYZE(R4);
INTEGER CYCLECNT

*
—~
8 4
i
>
<< =
vy o~
- (X .o
< M [
o e <
- o S¥]
-~ U
R B e
A " [»'4
b e~ (@]
- - @
v o+ o+ o
~ X w
o X QD
o W << e
TR L <+
_—>> ==y e 4
NI X e ]
xwv g ALl
et ZJdA i~ oc
QX —IN X

Q) DU+ @M

W W OF sl
iy O~—UTWN
O~ oo §

ZZ ZU N N~ e ZZ 0
<]~y UJd oo o0 oo T N JU 0] —d
X TN~ oI

(%25 S ods 4> 4 472

s} =

A D= O —(D se
< *o O<T~D

Wor Qo et WwJoul

L XNV ou 0

Dg Tt

o WUy

W) Z e vy OV

Q== U J

LI L~ =y

2w

Lges]



PUSHANDREAD;

F

w ()

o
wZ
>u

-z
& ud
[» &

-

xo

T
-0

se(/) 2o
Eand oo Ko
MnJm
[24]8E Y3 4]
o ~ -
—~~ o Nt
0 ) o
a (1) v (] ) —r on
on - -4 [V ] i g o —
— T3 o w -~ d
o [& IS [}
-J ~r Hee QO =~ envese 1| o=
~d [(®] LR S ¢ e~ O e
I [T — u o - QL [s 4
o (%] -~ U~ > o bond
s | [T ¥YY J o XY U\ <, 2. L -+ (S V]
- P R o~ o 9~ U, ot ee o V) oo [aag 1]
+* =2 T X2 VW 2~ L ~——~ o
&L DL N> W + NS g T N ~ X2
[ee] L ] ] < - M <TOD D xagx 02D
LT = N ZE= © o 0 TgZ Z2 Z ~_dww A2
- W I xXg X [ 4 ) o W WITW e
[a3 X b= DUt ~ V QVip~ - U e
I g UV kil £Z Q 1] U < << @O Dl
vy w o -l b < — N e L= ™ AL e
V) e 14 o gV > VI =0OFu.<avn W
- — eniN rer) ve an ¥ LTk ot QUL - (@]
~ X O e~~~ Nl O N Ve O 1] WI WL e D
oL < Y ¥ & L2 [Lle q XY L sereN)>NX X O
~ (73] sofbede cnd I L $ NT e sabe e | 0N W =D D se) W
4 2 LS o~ T L e (V2 T WY NeN Y < § [a'd 0L = <N [a' 4
Q) = O<IN N NN - = xdd X = =
< o L= JdyaNuna D~ - [WRETETF U IV R -
ol e U O e (Y (Y i (O U IO N e NNZNAOLD ™M
[[K%) g wowTw JWIZ N N IT~w TITZ 00 <ZL 2
o LY e AN Yo+ S I T X LA eI W U D+RINT W
|l gt > wWWwmd @M~ >0 b= (D V) WO W %)
Z4 w L <Lr~ALFONNINT | NN<IMA -~ I COIUNWU~NQ -~
Ol Q O~ ~DY< o IOV O DNV O
ww 4 W O 9O~ [©) O «0 Z @ M ©
- W v Wiwmi lw ihaoy Ny i B G O T I T | B
[&XT) oL Ul eoeW) ea WNQL s¢ 00 U 0o Jrd (X *®™ 20 00 V)X 00 ¢ - Jo 00 00 o0 10 %0 o 00 | aad
(L] >0 X O @O~ m == O D~ Z W =4
—~  ee 18Y-4 . Nt ~+0O0OMNMNN+NTW ZNT+ TN WZDONMNM~N-—~ W
w O . — e WU~y U XM W I e 0 XY XX QLA ™
O e on o v wv vi I [abNO)] Qzo
wou - w g < g << < Z0w Z0uw
o (1] + v W o a a O wom wom
Weeq g | < x O O O] O
DN Z2Jd QO O w W w w
<OV OIw Z v v (%} %]
w< WAL = <1 W @ e8]
e_Jeol) _J Z I "N o 1] "
NLOD OAN WZn e .e . ..
L= >N Z—=2D I ¢ 0 (3]
sl k= O Z200 X o« o 2 4
O~0O W w—ow
=L e NQOID

D R I L Tan Rk A3 5
2V e DYy X OD
- oLy
vy @XIXm

210



(X

R24B3) 3

o (43 ]

1 [«4

™~

and i

s L1 i X
Ed N
£L Q Jo
| V) e

= e M ee || 2w
D= L AT X T L EQN |
e, NDQX X
o V) o~
LLIWE Wl o ~t |
~id PO Qe
L)~ —d T
=N LN Xz
<o wnWUxXOD
D OX—-LZ
Zuw ) <<Wi-w
S et A
2 q I QuI<q
Z < OtesLt=p—
Qe X —<aW)
W o NQO -~
LN LW co (L LLIV)en
Qxwvy ¥ UV X
A A Vel ea)
smend <[t ONI<T
P = =
DWW A
ZZvn QSNJd0
W<t ZIIIZ

QeI NDNIT
L~ &)

 daad S N 1A L [V A N a W o]
NNV ALNNX

(R8I w@
WlnoN e n
00 00 ve (Y ag o0 90 0g 00
-~

~r O ON~M —y

(a4 Ao Te Qe deqods HI > A o Tode Fo o e 4 o8]

211

) "
(23} -~
0
-d [aa)]
[s'4 -
I —{ (3
) X (L4
~—r [a\172]
-4 9 L1 *n <
w -t o - -4 -
-~ ~4 o o o
> H (L "4 Iro
L e e ONND + + n=z
<< ry < <
Z NN 2 -~ -~ Q.
- xoo * N [aV} VIt
[&a} I Q s 4 [ & o
24 o —~ ~ Anad "
O —~ ~ ma w W e
[ N s 4V E) Y. -] - 'y
NI g v M - @ ~
Qe QX -~ Laa B § XN
< [XXVs] . | [ [ R
w Dy D 4 - .-
L dlx < - - W se -
< U T Leewd L enn oy
Q<L e QV) Lt vyusn wo
¥ 2~ w - -+ W
QO >0X X =< = X U
O v aun D il D lld V) e
P RS . R ¢ 2N Z NN I e
<22 W ZZ Wog W J<t S~
- D oW W D s fomr ot L) 0 ~
< *ZO0DVNAT DO~ LI D~ Q«
ZWZILZ~ Funwm =i Zs- il
W WI-0< nIqN=> NANE Gy e
vy X1 1D 9~ Q =~ sa I J [
<4 O~ W nNW N N<IS
QO FNXLTINX I *tes V) se ey =D
an] @ ~ bt (o 2=t
i~~~ ITWL~ NI ) W
— e es Rt ve WYY L (X L e QL oot pef—
= (&) [&]&] a <9
wZ~nnmMmO—wl Zul Z =
(V8 ¥aa] Waoaen e
[& >R .
Z0ow
woo

PRODUCTION

A

LOCK AHEAD (FOCR
EMPTY RIGHT FART);

E 5,
H AN

[V X and

3 —
4
- s8]
X -
T ~d
v =4
— (6
o oo
ook
il (L4
. e W)
s () RA
NN X = (X3
[a 2 & + X
| @]
.’+ )A L
o~ Mg o
o/t o4 L
N - wn
e Wiy
w ) — —
D DI —
4 qx x
O - -~
Q<Y s OV) L4
SO W oaNQ
>AX AN <
NV Ov -
UL g o < -
HEZW O ZZ LW
e SRR TU U B € R VT ]
“ZoDunaxr I
ZUZI4JIZ~ Qb
Wi -0 (%1%}
X< O ~ @
Qb—rt Jy— ([ 1]
NN e 00
(8] jes]
Wi —~Z=~N
ve ®0 00 20 00 oo (X =X X
&}
Z~nnam3 —uw
Y XL LD



4 DC

R2

3

[33)

o AT TSP N
H N D=L
0 e
N usrwn
('l LUNT Y R T
~ g
WZOTnNIT~N
-t L UL v en 0t %0 (N
-
s
20

L1
oot
I I Y 3
- N
[ R = 4
(%]

+
4
S —
< W
2 oL

~—
Q0w
< ot
< @

<1 *n
~ =
- O
o W
LR YNV T ||
Y iua s ok
O+ w
QLI —
i
(72176 1% BENNs'As 4

W 9T ~= Ll
) snxr V)
L~

LH(R2,B3);
LH(R2,B3};

-
’

SEGTABLE(RZ) + R1
EGTABLE(R2) + R1;

Z 4 O (L Z— )
WXL Al CEOL v en o

~ i
QL ee
e

>
(BEE)
<Z
b=
1701
W<

-

<LV
| e
Vo XY Y
X
set/)
NI
=
-
-0
=z
V<t

a.oy

(%214

a
[}}

Z~N

LOCK BACK;

CASE 6,

TATENUM;
g EGTABLE{RZ) + Re; IC(R3,B4);
L]
IC(R4,B5)3

<

SEGTABLE(R4) + RZ;
A
E

L
S
K

L eeldd  JLL)
N <INODZND I
IZ2CZ T

| NODILZDLVD

MmO @O D~
O LW F O W~
NINETCNL LN DN
Q m a Q -

R3 SHRUL 13

cc

L41%]
N
—~
xI
+ wwm
%]
<L)
ol
(W
wwn
) 0
[dag

[ L S T L L 1 T R T TR VR I TSR o ) [ a3

e 9P U0 c0 €0 op 09 TH Qg (L 60 _Jt—i Y o0 LY T ee 00 v o0

WZ~MOFMdndGFO~STOITW
W T~y XXX XXX IXZTD

212

~
2’4

*

—

N~

s8]

L 3

-t

(24

)

Jo (X
ok W,
U em ]} o u.
M= W
<X U.
Lau [V
Vi (N Ua
- O s [V
D™ [S49
Ned X S =
WxXoD
O L Z [
L W e L

AN L
H < -
v < b W

=) "D
~O oL
xwvies O

v X XX
seal(] el o Wi
NI W>

= [3¥]
W J [Na'4
IV B Jan R ) 8 TS
ILII4TZ
OV W

(&) vy
Mmua~ <O
XV LW

DO [t
oo u <

oo et

=z
Zar~N~ WwZ
Wl X oo
Qzo
ZQuW
wow



o
~N
e
~J *o- < een
o ] N - (N
T o [¥9]s 4
V) [a 4
+* L+
on ~—t [
-4 — L
o | [$)] am
. o 2.0C
] a e D=
.. v) w viws
[an) - (S8 )
[l L[] @ [a}
=z 0 o3 <t
LZ O "0 fum
Wy o~ <D O
) X oo L YU S{EE] oy
(&) -~ ¥ XV xv)
>~ L] wmwuwm ae]
OW ~C <L+ en e
YIS p - o >
WO D>= oW QW L V)
— QO 1AL ZmU W<t
[ 4 =t <ZTD e Laags 8]
X o« Wwuv >~ <D
L= _JWNN ANV [ad Sy
Z> Qb x1un® (V21%]
QW DI 0 e @M
e O o enw 0y
D Q. XNV s se e (XLV) 00 e
MmO o ~

L=l WHNZNMIFOWZNT

BT S X Y seee

[3%) (O Qo

0B e~Zoe LW ZwWw

o0 qo (L ™Q, QL wa
w

Ol Y

[ s A Yoo

213

-
[\3]
o
L)
-~ +
[T X
— Z —
- ~J < 3
N (W) L o
o nnw - L} ~
o o~ 2 = - [VE]
o) W e~ u. -
— 2 = 3 Q n
(6] | et w . Vw <]
e LY = X -~z -
™ - - [SETSY) -~ N s ()
M= D9 N =~ wes~ o0 L
P ] [ 4 p 8 Vir+ V)
N W= L 1] [o A AN B L selliq) o=
0 g -~ Z () ) ee < — —~ Y. Y. Y
- D - - a> - —~ W+ n
NZ, (%] e o = Z < ol <
Ru B . (Jee Len_f 0D - sSoWw =
o (23 O O o~ xZ L
X enll] o LU LLp=p—d <<t L@ <
via, k= O ITVe Wgo—dJda = <2 <1
QU £ & cnp—<q wgXTW v Sl o~
Sk - —+ N JO eeDA. TV WN M (a3}
v Lo O n Zz ez 0 = X<I<MoD (ad
(@] (o8] ON  +WVVIET O esen—d <N -
ZO {] [safa 4 [aVRL] Houdu o© = "o Ll
T enee - o ™ DD |} (VoA V4 (U TRY N 47} .o
1] M Wl XMy XToow i ~— J
Mee XLO Lo [a d X o« T XA e IO ZMSINOuZom
oL ) f &~ ey ~+ &gV} I A Jodada 4 I Tod
'~ 0 —HONsnseLiles oM O (@) Qo
NXEZX OO wy e e ZMW W Z W
= QL ZONU. dM e [} carnwr 00 08 bt =D wm
Q xo>uw Wi Q ee QW xO
L OO ZI>>oNuw
W

..ERMMRRFB



TABLE(R4) + R3;

FORELA
+ BSE

WLy
awv
2. < *"
>=a -~
wvIOHN
QuWim
) -
[{Jealh o
e It X
8 "
IO
oor -

BFIND;

R4 3

"
w
[
0 puf
o
=g
(5 —
> e
~Z
o (<1
L ABE
(%4 Ya'n]a 4]
< -
2.~~~
N
[l
Zud
<D
[seas]
Tz
o ~ -
[32hs]
[[INoxNe}
O 9P et gt
o wo
ZT>>

ERMM °n

Q
Z

L2

-

e

LY S A

L 2 E

s al

- O

.y oz

~O O
-E — (13
L2 -~
—> W
Qv M Z
Z <t
W
. dAD e @O
ot I} O =~ -
o ' Z0O3T W
s 4 —~—Q 2
s 4 x o= a)
w uj e~ g
e~~~ -~
) on Q0D ~
- < ZzNO ™
(@] o P St v
azZ 1} W Ll W e L~
Ul e @MODODO0V
>T o« NDDO>
Nk X PXREZET
.o -~ e ~(d
XK em [s SpNelen No BENEL Y
s w0~
20 (IR TR Al ol
o) OOV

HZ3TWZo.>>>0a

Lieoee of (Y, 2> S TR eo vt Ole S (K N

(] O 00V
Ze~u il 2w
W@ Wwao

L1
(23}
* R
w +
[ -—
oo <t 3
[aV] [ ad o
w ~— o
e _j o (18] —
w Qo - [x'4
[t 08 <O ad
g W W <t [
[ i Ir=s L ce oo
(7, 3] <1 D= o o o
x5 f ey LY O~
QO  ee Y4 U ) ZOIN
<L X O [s VRl LU e ST d
W ee ) ox XX+ X LT MNO-
x < -l * UVNVILUVI-OVY
-~ zZ qINI 00V
<L <V ~ZzLauvwa
[ ] i N L NNQ tet-
Z~Z Z L XOOULANO wv
b e < broed e ~wZZWZ B Yot l]
[« 4 W<ty O
Q ~ oa —J o8] Ffoe <
TR = QNI T U
C oo (G [s 4 LA XFT 2DV
o - xv [l n X2z
s Yo W.V4 D e WA N TTilem
LN em Q —t Ll ee e o (DL b=
LoMIN Qb= =N o LI
Z Ot~ OZJwaoNmMmA T T .Jd
[LIVE] —tn W+ xrOx <<
L o W XTI Q N~ T
D O | b= OZUVIW eneeD snrd) | 1O
Z « < XD NN~ e
LN Q=3 OQO=OITFEZN | a
Ll TR WU N Vo 100 oo} W QQDOIOmMI s~
<N a =Z DO =~ eZ = o
= 1oy wug o N VI ANM<IT Nt N
DI o= FZedNdX W
p=d <d Z<4a Q) o 00 w
0= ZW—=N~W SO~ )) | TGO aN
SHITANQL se s I 4=e 15,00
0 O QO
Z~duw0 ZWo N
Wl =00 wooo [a 404

214

"
7 oo
LL Y]
L=t
e ek
< XKt
o

W e
[weelo]
o
Quli
Zuyee
Wz
QL
N4
[aad ™)
ZZ—
Wb
==
S 2.
U~
e SO N
o

-
-



o
(X —~
-4 w
(a4 Q.
>~
] [
. ul
o -
-~ X <<
~ D e
al X VX
~— ~ (D
X O wo
Q = und
< LW <9
=x(d O
V)t w
wor e U,
e O
< e I
[ adand o=
Nl Z
oL oo GILL e
X T O~
~X v)
xOD —QW
Lz Z2W
—u wac
- W
oL T E->
at-t OZJ
na. v )WY
[s0] Q = -
< =~
WeeOx
QU -
Z O
[TVRL 4
Qv
2%
wo
(Y]
>
x
x

|
o
< e
(1 — (e8]
[SUR o
N (o]
L] = Xy
- -
- ~O
<y [38] SN -
- Z =z
- << ~0O—
Lad <l
P-4 - { T
- W QU
~ Ot
W oeedy =20V}
OB &<
(V] o d -
O LU
Owd =un
— Qv
Q. Lwv)
L2 QUW o
D> b~ L -
ZNVY VA <y
- wmo m
30O Quig -~
Zodk~ 2 (@]
Q «Z <C<OW [s 4
OO~ Q> ~
o LA A
=) <& I " e
D=4 %5 R VR v
W= W>_y D
Zn0 wndy -
Tz = I— O<IZN
Qem w = Qo>+
OO0 53]
DUz JmM oo
e 2, )
—~ L XL <LO X b 00
WU T - Z
ESDVOFNZ ada
— AU LU S
OVNEUVN 5 =W e
= —e3 ZUV) e~
~ELO~Z0 I oS
WO 2Z2<IWwo wna
—D L <l w
ZW X e I~
—p—-Z2Z—0ON o o
Z2=IZQ ) W~
w—oQse=— W FXxO
o < o) N -
D2NO0OV=—~J e
O 4 unio nzZ
W WL W UV oe

OxA WgTearnn 4

X Z aOL~—~0N
Ad—0OFFXZOU oo

Z T Z Ul i} 1]
—d Ul e LIV 29 L L 00
EHEZEZQA2 M I OO iN e
MO NI ev oo XL OOLQ
QwWO—UNmM I -
SV JID X m W
(O]

LLET XL XL TT N FY Y SLEY XL N PN TY ST P RXT T TS
Sy P Yy N oy P S "y PN Y Sy T vy S N gy, PN P v T oy
[QVIaN IS IS Vi VAR IQVEQVARN IQNER FARNIaVEQ Y [oN o VEaVIQVER o IoY]
O0OMUDOIINDNCLVANEWNIIA NI
L S B Y S I ST S TN SN U I S
[elele/elolojolololinlolelelololblolelele o]
fdadade oo gadidededodedadadodigado oo 424
! i g D il it il e Nl e ettt il el N e " “at ©gt P et
LIl L I LTIl L1l T LI T L LT
e b b P e e o o b b o 1o e o o e o P
NN NN NN NN NN DN NNANINNVINDD

LE
P2 T AL RY N L Y W PN L TR Y W WY T eay L FT ey
N OONONNT 00O DNONOGFO OGO
DOTVNOROT NN GFONDWD WU OVJHN
rFO~NOON~OMNMOO NN~ Ot
QPO et O ord O\ 1ol el ek el 1 el (D D O et O et =4
Cttttrrt bttt b td b
N T I I T I T EF T I I ITITIITITITTIITT
T XXX XXX XX Lol
(ool L L T L T LI T T L T O 1§ I { IO O 1
/)90 00 00 00 90 g 00 55 30 90 00 €0 9% o9 U0 g9 00 20 RO 00 OO
[aVELR AT a VAR VIR QIR AR VI SO VIOVIR VIR VEQNIR VEQ VIR RQNTQ VAR
[Lls A &fa dpa As Afa A ayq 40 A NS A Ha §4 A4 Ao 'Rl s He 42 el
o
ML IILYT R L LY R PPATE Y R L YT YY X1 PP T Y
O NOFN QD PO —NMTF N O~ GO~
~HOODOOTCQO~ et rd et r=d It~ (\J (N
LI T (L VL T L £ T O T I T
STCQO %0 90 40 C0 s 00 40 20 St 65 90 00 08 0 44 00 00 05 90 V9
XX LWOOVOUIOOWOOUVWOLOoLOOLL
i e aiiad
e
2\‘<,¢,¢,o’.,o’.’o!o’.’.’n’.’o’.’n’.’n’o’t,

QLT o o™ iy ™ oy g, e s ey S g T T g, Sy ey gy P i,
llllllllllllllllll

CF IDENTRY ANC FASHYVEL;

"
o () w
na b ol —J
D -z ~40< O
Q| < ~xQIw w o<
i) < =1 LTOUO Q) Qe
= HAmVNddul o WO r
(X0 Fan YR IND 1 ood W NN [V0 ] _Ya &fe <L~ S 65 RENN 02185 Jéh Yo Yéu |

~JLZZWU- DAL L OQOUO L ZZLZ

llllllllllllllll
p—td B B e R e -
o0 ) el e e ] d e ek e o o e ol e o ) et ek

TICN
1.
&
H
!
i
]
L]
[ 4
1
L]
i
H
*~
]
'
]
LN
H
13

<<w ~NDNNDDVODDOOONMODNDOONODNd
~NW) [0 A T O L L T N Y S Y
~l ~PTN ORI
- ()t N o i N et N g st il e S Nl St il as? sl i sl "o

DEN200LOVLOVVOLVVOVLOLLVLOVOLOO
WIS
il TR EFAFIIESIEIEITIITIT2ITT
—t o o
P B S XT YT ST T PP TESTRY FYET TT PORT ST ST ST ET YT X1
Ll 4D lolelo/e]elelelololelelolololololelolele]
e o el o ol ol ) ol e e o e e el el e ] e e e el et
e R E R R R
P A N R R e P e et b L e o L R
[S81e ¢, Yo el s 4L e 44 Ha Ha o o 46 e s J0 Fo Ao Ao oo Fafed
D T T L T T C F TI { L L  T O [ I T IR [ O ¥}
2. 0al_) 08 05 %0 00 00 10 g 00 0 g U ) 00 0 g9 90 08 g 0 V0 4o
LI AT > el rd b o ot o god ot o ol ot el e et ] o md e b =
(@ Yo &b e dyadye o gis 4o o'do e e s & e 45 4, Jo a1 Ho o g2 4

215



I T AL AL ET S EY ST R ST L BTSY S ETSY FY ST L EFYS LN FY N Y ¥Y AL PN YL Y NY XY ST L YN XL ETRY TS XL AT S LN Y TN
" P sy, T o, S N g P P g, P P S P g, P, Y Loy N L oy T gy, 2 S g, N P g N sy P SN gy P U oy W o, Sy A, i, Y Y Sy P, gy
N OO NN AN O SO OO N OV NSO NN NI VOO O O NN N N T O O N OSSN NN OO N O
kR R gy a R aa ™R R RN R TR PR ™ aa R ™ e e~
[fds da e dadado G o Ja Y Js s s dogrdoa Fr S fo e Ai o e Jo o Fo o daSode oo o N HoGads o Je A Ao Ho'do oo deqo s
Nl N el S N e e S Sl N ) st N 11 e D e . s Wt T gt et e ot e i gl St " “atl] il A s S A itp "t Nl "t G r 8 " “wh o P "l
LY LI LI Ll L L T L LT L L L LT LA E L LI L T LI T LI L LT L LI1T
e o L T T T e el e o B S e e e o ol al o e Tt oo Sy Sy wy Sy Sy Sy A o
N NN NN NN N N NN NN N NV NN N NN NN NN DTN NDNnUN DN VI DNV DNVInW

AT LYY WY L Y A LY N N WY SL E Y AL P Y L NY S R FY B PN N WY R AL N R FYRY RY Y R XL N AL PYST YL TS L YT
NNV IPANTNOVOOVOOO0OOVNODYNVDRORVIFVOITNOOLVWTTFONNDODNOOVIONNITITON
P OWVNOOWGF QU ed DO T NN O ONOMN =4 O U md N 0 N O NN ) 0NN~ Y 0
NP et~ VO O P N O O = O M F T o DL = Pl et et S H O D MUN N D P OO Oy N D 0y
LlthZZlZLlOZOllZ0200010002lZlLlZZGleOllMLllOOC
th bttt kbbbt bttt bbbttt b bt bRttt bt b r bbbttt
T T T T T T T I T I T T IIT T T I T ITITIEI TS TITITLTIT STy
[f s ds s oo doa s Ao Hu e Ao dade o de e dogoHado e Rade Fuda Fa o Fade o dndo o JoFo daJaoNododaFogs Ao o afa 4o 4
L1 L I 4 O L L (L L L L L (€ L L O 1 L [ O { IO L 1}
86 €0 00 00 00 9 9 00 g9 00 gg €9 G 90 00 O 9 U0 39 00 U8 €4 VP VO 00 €0 gp VO VP 50 P9 20 up OF g 48 €5 00 V6 VP ¢ CO gg 09 OF 2@ €8 9O
IAVIA VIR VEQNIAVEQNIa NN o VIQNEQNTQUARVEQNTQ VAR VARV FaNIQVEQ VIR AR VASNERN IR N VIS VAQ IR VEQ Via VIR VAR N Fo W Ia VA VIQ VIR VEQNER VIRV EQNIQ VEQ VARV @ Vo N RN |
LY LA AL A X L LY LA LAY @ L QO O L (L QY

LL Y YT PTEY RIS EL Y SNY P YL PNy YL N XL PY Y ALY L BRI Y AL PN NPT L R R LT WY SL Y NL EL YT NL Y W R PNl
ANOFTNNONDOPD~ANNFNO MO PO ~NNGFNNOOND =ANMFINONSDPO =N F N Q0 O
A O ON OGO OO DN 60 ) 00 0060 OIE) NP <F 9 3 3 S O DN N NN N O O 000 O G000
LU H O T T T T O T T O O T T (T (O T O T T 1 T (I T T T A T VIt TR 1 A E A
06 90 g5 90 00 00 2@ %0 40 B0 g O % 60 U0 SO o) UP 09 VP €6 4@ P PP 0P TR CP ¢ O 09 V0 VQ 00 P9 g 0T CO0 2@ VO 0 0% FR g9 V0 40 99 O0 0
OWOOLVOOLUOVOOLOOUOOULUOCLVLOLODUVOOOWLOUWOULUODUWOLLUOOODLOOW
KLY LU XL ELX LU LL LIl Xy rare o ot oo

XYY I TS YT FY Y PR XY PP Y XL YL Y YT XL ST YE P LET YT NI IY XY PP XY Y YL PP SY ST RN R TRY XY PPN Y

P oy P iy, v, T oy, U G oy, S prg, CY TG, ey, P Py gy, TG Ty I, TN g Py, P gy P Ay STy PN Sy PN, P Sy, P iy g TN g P PG gy, N g Sy T gy Ty
llllllllllll

> o
< << L |
az w 4 o QLW
xd o b~ > D [ ond al (&1 ]
w — Wi W odw @ —Is Q WZ L T <TOoXd
WOO <A >k —0 X P [49) U D Jr— X0V ITwaaag

Y- 23Z0V0 Duo—2 | -3 OQAxXXZOUOTO DDIDxW-=JAaOk |} |
WO XODL QFFRQWORR2YE o FEUOMOOI2 V- dd o Wnninuno<g
Xt IO UL AP OU L ZZL U000 XU D IS QL ZWUWWIWIUW T L 2 >=>v >=>= D L
WL L UL U e L L D i i ) Z Z 2 O U0 U O 2 Q. 8.0 2l W 2 XL DNV NNDN NN NN NO

Tetsecszesdszszrsssrasddsrssbta szt issts

LSS I S S NI I NS I T TS R S I I I U I U I T N T I Y S I I T B Y R I R Y
rmd A o e oo e roned = e f ot e ) b e ook el e el ) ek el et el e ] el g ] o e ) ot el ] o P e v ) ol d pand = e el b
NDNEODODNDVOROOONVONDONNANNOODNANDONNONINONNOVONOODNDVNOVDD
LIS S IS S SR S I I R A T B Y R T Y S TN I B I N el
[e,¥ 0 Yo Yo Yo, ¥e Yo X0 Yo,¥¢r¥e Yo rYo Ya Yo\ Ne Y0 N 0uTe NeaTe Ya Yo rT e RoaT 0T Y00 0 Ro Y eAN0 TR0 Y0 X 00N u Y0 Y0 Nt o a 0 ATs R Y@ Te, R 0 AR 0
N N o S D oy O i gt sl i el " ot " " gt " g} "t} W “atl) I i s W S st o g} T Nt St Al ot et A gl " “ED "t A s "t P ) “wt
LOLOLLLLLVLVLLLLOVLLLLLLLOLLULLYVLLLLLLLVLOLLVLLLLOLOLOLLVLOL
S>OSOOSOSOIOOS SOOI DOD SOOI ISOODDSDOD
P 2501522 3= M2 M- M- - 2 21 2 - 21 B3 -2 N 2P - 2 10 2103 b S-S 3 > 1N

PR IR IR IR IR CROIP P R PR R IR PR R IR SR G R C R P A IR IR TR IR IR CR IR IR IACR IR AR TR LR IR IR IRIR IR a 'R en IR R on I o R
(oo lolelolelololalelololololslololvlolelololololalalalololololololololeielololelololelolololele)
el 1l ] el ol e vl ol g el ] e el e 1) o e b e e el e ol ek e v el g Pl ] b e ol e ek o e e el el o ] o ol o el d
e T R e R Rk T T o e o O A o A
Lo e L R e e R P e B e L e T e e e e L R B P B L B R D R R B e L e D K E o L e R L R e K]
BN RS Ho Ao He Ho Jo H'Ho Jo o' Ho Ao Ha o H' o Hr B Je He Fa s S gn e Ho e Hb Hodls oo o Ao 4> Ho Haqs Hada 48 Yo 4= 4
L T O T T L T T T ({1 L (L (I L (L L 1 T T O O 1}

96 09 %0 0 ¢4 %9 00 04 %0 05 40 90 40 FU 00 20 CF 0 40 *F 00 0 0 00 UE 30 €9 00 4g GV OF 00 OO 04 €0 V0 g VP 00 4 O g9 00 00 09 0 00 00
) ot e 1d oo el el o o i g ) el gl ek oot o] ] gl e e ] o vl o] Pt e el ek ] el el Pl ol el 1ol e ] $d e ok ek o el =t ) ek

[ ¥ R X Js o oY Ho Ho R AR R AP Ao H o Ao o Ho Ho Jo Ao Hoda Ho Ao Ho Fi e Ao N g No Ha A S Fo 4 Ho g Ho o 4L Ho 40 3

216



LYY ETN T PP ET T PR RS FT XL NPT R ST TP XL YT
S S oy, T iy g BN vy S, PN s PN ST Py P iy S, TN g P Sy s, Y g
N NSO NN OO OO N O ON OO N OO DN N N DN
OOLOUONIVNUDNOODNOARCA0AD N

SRt R R R RN R e -
LOOVODODVIVIDIVODVDIVDOO OO 0Q
(s s A1 4 i 4s FA FT RV AV Ao AL G o s Y S Y Ao Hn v Ho &
. Nt ) e (st ol U il O et il ) st it Nl St} 2P ot “a " ©ep “wat "t
[N S s g Mg sipn i wiis s s s st U O gt iy s s s P SR S gt s
e b b b b b e o e o b e o e e o e b oo e
NN NNV NN N NN NN N NN NN W

LI R IT RTL LY MY XL RN Y ST EL R XY R LR XY ST XL XY
DOV OODOONNNNNOONWT OV FOT NN
QDN OD MO NN~ P = Ot DT O =D TP
O ONSOMO MY O~ OMNFTNMONONO®D
e~ AH N D N OVl = QAN NN~ NO DO
R R R R R L T I R R AT NI
20 B IS i g p ph N N 2k AN o g X N i g uhh g s gl o
s Fads Ho oo o do BN JaFo o JoJiqe dedo e Haga e e d
[E U VO T T T L A T T T T T T T T I I I TR 1}
WP U0 40 08 PU Q9 FO ST 00 40 4 90 VS 90 S0 PP g "0 gp t0 29 00 P OO
(S VAR AR TV TR VIQNES VIS YRQVIQ VIQUEQ VIS N FaV IR AR VAR VIR VEQ VIR VIR Ve N1QY]
M=o B2 N2 L NL NS H0 Ha B o i N Na'HL N 8o A2 Ho Fo 'Y Ha'd

LY S TR R P AL RY L Y Y R AT R RY N PP L XL R )
O~=NMOFTNOMND CO~ANOFONONDO OO ~NM
[ o S e el bl Al WS E S v Restve RvsTe oXoXesRvelvo ke sleaterTort o)
L T I L (O {1 (T I { L T
00 30 40 69 0P 20 90 00 9 TR g5 €0 20 00 S0 00 90 20 o0 00 €0 co 0 00

OQOQOVOO0VOVLOLVOO0LOVLOWAQOW

[ e A A Ao F Lo Ao AN N Fi N Ao Ao Ao s Fa o'

CRMOIP VAR PA IR LA IR LR INIR QIR IR Q"' P IR CRTR et s '™

PG S, Sy, Y, TR Sy T N oy, Sy iy S~y TN Sy TN TN sy Y gy —— P S~ —
SEzzss=sszEsTesssEzssascs
e

ok

Z w Da.

v —t g o

s J w 4 ww O0oQ o O xO

- O < UNCYLLSEENEET‘ANPES

I <(OD WA Q= 350UV~ DO
FURRFUII LI L4000 wWITV0 <D
NVNF == 2025 U =-00UL. L 20V VN—W]

" e e W e gy W e g W e W e e W S g S e S5 W e
- W B e W W o W o TS W oo W o o e W oo

LT I T T T T SN T Y O T T R I I S I I I Y

ol ol g el i vk ol e el e d o ed ) o A d e e el d e lL
DOOOOONNDONODNOOOOMODMOMAOOWO@M ~0
L O I I N Ry P I R T P S S Vs ]
[eaXe Yo YeaTe Yo Yo kel el €N o NAY0 Yo, N0 X0 aT oY 0aTe N0 Yo Y X R T G Y
N st . st S P s P e et e it gt P gt W s " >t o et e w0 I ) Z
LOLOLOLOLOLLVLLOULLLILLLLLLLX L
SO>I SOSOOOOSOOO>OO>S>O>>>> W
M.MMMMNMMMMMMMMMMMMMMMNMMBMM
SRR tASR IR IR CR R IR s s IR IR s IR g tRepnenth et onlliN L)
(elolelelalololololeolololololo/ololelolololole /oI AL
ol ol e et e o e o onf el d e ol b o b o) ol e e e LU T 2D
B T N T O i R A R - 4 6]
el T b B e R R T K B e L R E e L e K e B L B T Lo -t 1\
(s Ho' Qo Ho'da s Bnfo o Ho Je HHe A Ho o B o A No'da i o B 1S ]

(LI T L LT L T T 1T T VI L G I T O L AV IR | I [N S Yo AL
€0 54 99 00 30 90 90 90 OF 04 30 0 09 9 08 59 90 go 00 00 ve 00 00 oo U e ()
el o gl =t el e 0 et 1l v e ol ok d el od P ety P el e =t D 2
XX YXXTELLLL YA YA AXAXLX XXX W

INITTWG;

217

E .
CUTION OF THE

LW e
X e~
iy v
Q. (&)
T~ W
o o
wg w
- >
wv) <
w vl
o L3
Land AR of
bt [+ 4
() -~
iy O
ZQO o
Wl
2 =
2Z -
Qo v
(& 1%

Z onan
Qo v)
o~ (D
Tl
[ Lol d
~ (O uy
wZz>
NOO<
bt (IO
-
<< o
— w
ot Q
— w
Z -
- Z

—
w
[o 4 Ty}
D
(]
W Pl
Q <<
o o<
o a4
a <<
-
< =
[e 0] 4
en] G]
ed w
Q o8]

E
T
WRITES

E
I
WRITE;

c
U
b
a
MVC (131 ,WBUF ,BLANK);

O>X>@
azsax s
o
[« 4

IRST TIME. CP
9

COMMENT

o
—
X
o<
o
=
=z
Q
O
-
—~
wny
¢
~
[~
2
(18]
=
-
N~
-
[aM]
et
x
Q
<
o
.
X
o
o
=
<
Q
(8]
-
o
s 4
g
(an]
>
(]
oz o
QW -
ar Z
W= 2
[+ 4 ()
O O
g O
wa <
o <
D= O
(S 17 B ||
(Qr= L oo
W J=O
.0 wao
Qu.
=~



PARSING TABLES FOR
BASE ADDRESSES

ESS AND LENGTF OF MENCRY
?

INNING ACCRESS OF PARSING TABLES

10),"EQF"};
TING-UP OF SYMBOL TABLE MEMORY ALLCCATICN,

SECBASE
ESECBASE:=R11l;

P4
w
' > e
Y w) EV‘
Z v) <t
O w v
—) @ «qQx
|l 72} [T XT3 ) e <L
O w Q
W el T wn
Vo >-m X D
[Wh] L= W w
> = ) W
o« ZV <O« w>
ous WE @ el ee
=wv -~ Zoxw
LY [anda 4 Q <A W)
wa —uwv)y b uj =z
o Zaw W o

W Q ) ZemdNJ o0 Z -
x0O<I W ONgS O O<gqaund
Q O~IXax O> I
Wikt o en X QN
o<IV) N = || X e e
QU P~ LeexXDW
wom Z Wed TN
Ll 2 X0 W
Wb e T Z m W
OILZ = Qeep—-= W
W Ow OozZZw W
= owm xZWlw»n U
b < en | U enll
O  eem OO el
(S RY Sy o OUmMmxu,
QO w e + 3
LY Yo'dgues ) oo —4 + wJ

~N L et L O ralIND
LT ~OhX il ONIZ
H TV o =t <7 O <]
o - + T o=t 02

WOOQONO e~ WO
NZX X202 VINA
R LI T R N T B B TR TR IR
D _Je0 co eo _Joo )90 34 00y
QNN =M OOV
Vi Yy o e

CCMMENT BASE ACCRESS OF CESCRIPTOR POINTER FIELDS

(X Ya s
nd

Ulee
)
T
i
L..
<<
zZwn
<T<C

[@Jas]an]

= el
o
XNV
—>

U e
wagZ
X Z g
oa gL
X v
AL
P 1)
— ) e eo
Z >t
—2 o



NITIALIZE

RE MAIN(R4);
;
R

D OF MAIN;

WRITE;S

RC:=aWBUF;

(17, WBUF,"END CF CCMEILATIONY);
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