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PREFACE

THIS DOCUMENT, WHICH DESCRIBES THE FORMAL STRUCTURE OF THE B6700/
B7700 EXECUTIVE SYSTEM PROGRAMMING LANGUAGE (ESPOL), IS INTENDED
FOR THOSE ALREADY EXPERIENCED WITH ALGOL AND THE SPECIFICATIONS
OF THE B6700/B7700 INFORMATION PROCESSING SYSTEM.

THIS DOCUMENT FIRST PRESENTS A REVIEW OF THE "BACKUS-NAUR FORM."
NEXT, THE CHARACTER SET, BASIC SYMBOLS, AND THE BASIC AND GENERAL
COMPONENTS OF THE LANGUAGE ARE DISCUSSED. BEGINNING WITH SECTION
6, THE SYNTAX OF ESPOL IS EXPLAINED AS FOLLOWS: FIRST, AN ESPOL
PROGRAM IS DEFINED, FOLLOWED BY DECLARATIONS, STATEMENTS, AND
FINALLY EXPRESSIONS. 1IN THIS WAY, THE READER MAY PROGRESS MORE
EASILY IN HIS UNDERSTANDING OF ESPOL. FURTHERMORE, AS AN AD-
DITIONAL AID, THE MATERIAL IN MANY CASES, HAS BEEN ARRANGED IN
ALPHABETICAL SEQUENCE.

FOUR APPENDICES ARE INCLUDED IN THIS DOCUMENT. THESE APPENDICES
HAVE BEEN DESIGNED TO FURTHER FACILITATE THE READER'S UNDER-
STANDING OF THE STRUCTURE AND USE OF THE ESPOL LANGUAGE.

APPENDIX A IS AN ORDERED LIST OF COMPILER ERROR MESSAGES AND
ASSOCIATED ESPOL PROCEDURES.

APPENDIX B CONTAINS EXAMPLES OF MACHINE-LANGUAGE CODE GENERATED
FOR VARIOUS COMMON CONSTRUCTS.

APPENDIX C IS A LOGICAL-ORDER LISTING OF THE COMPLETE ESPOL
LANGUAGE SYNTAX TREE.

APPENDIX D IS AN ALPHABETICAL INDEX OF BACKUS-NAUR CONSTRUCTS AND
RESERVED WORDS. THE BACKUS-NAUR CONSTRUCTS ARE PRECEDED BY A
SYNTAX TREE (APPENDIX C) REFERENCE NUMBER.
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1. INTRODUCTION

THE BB700/B7700 EXECUTIVE SYSTEM PROGRAMMING ORIENTED LANGUAGE
(ESPOL) 1S USED PRIMARILY IN WRITING THE BB6700/B7700 MASTER CONTROL
PROGRAM (MCP).

1.2. ESPOL COMPARED WITH ALGOL

WHILE IN MANY WAYS ESPOL IS SIMILAR TO ALGOL, ESPOL IS DESIGNED TO
FACILITATE SUCH FUNCTIONS AS INTERRUPT HANDLING, STORAGE
ALLOCATION, AND OVERLAY FUNCTIONS PECULIAR TO THE MCP.

1.3. ESPOL AND THE B6700/B7700

BECAUSE B6700/B7700 ESPOL IS UNIQUELY SUITED 7O THE B6700/B7700
INFORMATION PROCESSING SYSTEM, CERTAIN CONSTRUCTS ARE PROVIDED TO
ALLOW MANIPULATION OF HARDWARE FUNCTIONS.

1.4. THE METALANGUAGE

THE SYNTAX OF B6700/B7700 ESPOL IS DESCRIBED BY THE USE OF THE
BACKUS-NAUR FORM (BNF) METALANGUAGE, MWHICH IS A SYSTEM OF
METALINGUISTIC SYMBOLS AND METALINGUISTIC FORMULAS DISCUSSED BELOMW.

i.4.1. METALINGUISTIC SYMBOLS

—— - — - -— - ———— - - ——— ——— e - o -

< > LEFT AND RIGHT BROKEN BRACKETS ARE USED TO CONTAIN ONE OR MORE
CHARACTERS REPRESENTING A METALINGUISTIC VARIABLE WHOSE VALUE

IS GIVEN BY A METALINGUISTIC FORMULA.
:= THE SYMBOL "::=" MEANS "IS DEFINED AS", IT SEPARATES THE
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METALINGUISTIC VARIABLE ON THE LEFT OF A METALINGUISTIC
FORMULA FROM THE DEFINITION OF THE METALINGUISTIC VARIABLE.

/ THE SYMBOL "/" MEANS "OR". IT SEPARATES MULTIPLE DEFINITIONS
OF A METALINGUISTIC VARIABLE.

£ » THE SYMBOLS "<&" AND "x" ARE USED TO ENCLOSE METALINGUISTIC
ENGLISH-LANGUAGE EXPRESSIONS. THESE EXPRESSIONS ARE USED ONLY
WHEN IT IS IMPOSSIBLE OR IMPRACTICAL TO USE A METALINGUISTIC
FORMULA.

1.4.2. METALINGUISTIC FORMULAS

A METALINGUISTIC FORMULA IS A RULE WHICH MWILL PRODUCE A
SYNTACTICALLY CORRECT SEQUENCE OF SYMBOLS. IN A METALINGUISTIC
FORMULA, ANY MARK OR SYMBOL WHICH IS NOT ONE OF THE DBEFINED
METALINGUISTIC SYMBOLS DENOTES ITSELF. THE JUXTAPOSITION OF THE
METALINGUISTIC SYMBOLS IN A METALINGUISTIC FORMULA DENOTES THE
JUXTAPOSITION OF THOSE ELEMENTS IN THE CONSTRUCT SO DEFINED.

EXAMPLE:

THE METALINGUISTIC FORMULA:

CIBENTIFIER> ::= KLETTER> / <KIDENTIFIER> <KLETTER> /
{IDENTIFIER> <KDIGIT>

IS READ AS FOLLOWS: AN IDENTIFIER IS DEFINED AS A LETTER, OR AN
IDENTIFIER FOLLOWED BY A LETTER, OR AN IDENTIFIER FOLLOWED BY A
DIGIT.
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2. CHARACTER SET

THE CHARACTER SET FOR WHICH ESPOL IS DEFINED IS A SUBSET OF
BURROUGHS COMMON LANGUAGE (BCL) CHARACTER SET.

SYNTAX:

{CHARACTER> ::= <STRING CHARACTER> / <STRING BRACKET CHARACTER>
{INVALID CHARACTER>

{STRING CHARACTER> ::= <KLETTER> / <KDIGIT> / <SPECIAL CHARACTER>
{SINGLE SPACE>

<LETTER> ::= A/ B/ C/sD/sE/F /7 G/ H/ZT1T 7/ I/ K/
L/ M/ N/ O/ P /7 Q R S T uvs v/ W/Z X7 Y /7 Z

<DIGIT> ::= 0/ 1 / 2/ 3 /4 S/ 6 /77 87/ 9

(SPECIAL CHARACTER> = /. /L /7 Y7 C /Y /4 + /4 = 7/ <SLASH>
> /7 K/ &/ s/ =/ #F S - /S X/ & /S /S o /@ /s /5 /8

{SLASH> ::= /

{SINGLE SPACE> ::= <4ONE HORIZONTAL BLANK POSITION)

{STRING BRACKET CHARACTER> ::= <QUOTE>

CQUOTE> ::= "

{INVALID CHARACTER>

]
-

SEMANTICS:

THE INVALID CHARACTER IS EXCLUDED EXCEPT AS A CHARACTER WHICH
BE PROGRAMMATICALLY PRGCDUCED.

THE

MAY
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3. BASIC SYMBOLS

- -—— - -——n = am o -

IN GENERAL, SYMBOLS ARE MADE UP FROM A CONTIGUOUS SET OF CHARACTERS
THE BASIC SYMBOLS OF ESPOL ARE THOSE SYMBOLS WHICH ARE WELL-DEFINED
WITHIN THE CONTEXT OF THAT LANGUAGE.

SYNTAX:

{BASIC SYMBOL> ::= <EMPTY> / <CHARACTER> / <KDELIMITER> /
{LOGICAL VALUE>

CEMPTY> ::= &THE NULL STRING OF CHARACTERS>

<DELIMITER> ::= <BRACKET> / <KDECLARATOR> / <OPERATOR> /
{SEPARATOR> /7 <SPECIFICATOR>

{BRACKET> ::= ¢ / )y / [ /7 1Y 7 " / BEGIN / END / #

{DECLARATOR> ::= ARRAY / BOOLEAN / DEFINE / DOUBLE / EVENT /

FIELD / FORWARD / INTEGER / LABEL / LAYOUT /
MONITOR /7 ON /7 OWN 7/ PICTURE / POINTER / PROCEDURE /
QUEUE / REAL / REFERENCE / SAVE / USING / WORD

(OPERATOR> ::= <CARITHMETIC OPERATOR> / <{CONCATENATE OPERATOR> /
{LOGICAL OPERATOR> / <RELATIONAL OPERATOR> /
{(REPLACEMENT OPERATOR> / <SEQUENTIAL OPERATOR>

{ARITHMETIC OPERATOR> ::= + / - / * / <KSLASH> / DIV / MOD /7 MUX

CCONCATENATE OPERATOR> ::= &

{LOGICAL OPERATOR> ::= AND / EQV /7 IMP / NOT / OR

{RELATIONAL OPERATOR> = >/ &/ =/ s/ < /4 # /IS

{REPLACEMENT OPERATOR> ::= « / 1= [/ «* [ =%

{SEQUENTIAL OPERATOR> = CASE 7 DO / ELSE /7 FOR /7 GO / IF / THEN /
TO

{SEPARATOR> ::= , / . / e / : / ; / <SPACE> / BY / COMMENT / IN /
NULL / OF / STEP / UNTIL / WHILE / WITH

{SPECIFICATOR> ::= VALUE

{LOGICAL VALUE> ::= TRUE / FALSE

SEMANTICS:
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INDIVIDUAL LETTERS DO NOT HAVE INDIVIDUAL MEANINGS EXCEPT IN
THE CONTEXT IN WHICH THEY ARE USED (AS DEFINED IN THE SYNTAX

OF THE LANGUAGE).

A SPACE MUST SEPARATE ANY TWO OF THE FOLLOWING:

MULTICHARACTER DELIMITER (EXCEPT «*,:=% AND :=)
LOGICAL VALUE

IDENTIFIER

UNSIGNED NUMBER

FOR CERTAIN CASES THE REPLACEMENT OPERATOR :=* MAY BE USED TO
UPDATE VARIABLES; FOR EXAMPLE, THE STATEMENT "W:=W+1;" COULD
ALSO BE WRITTEN "W:=*+];" (OR OPTIONALLY, THE OPERATOR «=*

~ COULD BE USED; E.G., "Wer+l "),
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4. BASIC COMPONENTS

4.1. GENERAL

BASIC COMPONENTS ARE THE MOST PRIMITIVE CONSTRUCTS OF THE LANGUAGE.

SYNTAX:

{BASIC COMPONENT> ::= <(BASIC SYMBOL> / <IDBDENTIFIER> /
{NUMBER> / <KSTRING>
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4.2. IDENTIFIERS

CIDENTIFIER> ::= CKLETTER> / <IDENTIFIER> <LETTER> /
{IDENTIFIER> <KDIGIT>

SEMANTICS:

1. IDENTIFIERS HAVE NO ABSOLUTE MEANING. IDENTIFIERS ARE USED TO
NAME LABELS, VARIABLES, ARRAYS, PROCEDURES, ETC.

2. A RESERVED WORD MAY NOT BE USED AS AN IDENTIFIER.

3. THE MAXIMUM PERMISSIBLE LENGTH OF AN IDENTIFIER IS 63
CHARACTERS, AND IT MUST CONTAIN NO SPECIAL CHARACTERS.

4. NO SPACE MAY APPEAR WITHIN AN IDENTIFIER.
EXAMPLES:

X

AS

G76D3

NOTHINGTODO
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4.3. NUMBERS

{NUMBER> ::= <SIGN> <(UNSIGNED NUMBER>

{SIGN> ::= <EMPTY> / + / -

{UNSIGNED NUMBER> ::= <KDECIMAL NUMBER> <EXPONENT PART> /
{DECIMAL NUMBER> / <OCTAL NUMBER>

{DECIMAL NUMBER> ::= <UNSIGNED INTEGER> <DECIMAL FRACTION> /
{UNSIGNED INTEGER> / <DECIMAL FRACTION> / <UNSIGNED INTEGER>.

CUNSIGNED INTEGER> ::= <KDIGIT> / <KUNSIGNED INTEGER> <DIGIT>

{EXPONENT PART> ::= @ (INTEGER> / ee (INTEGER>

{INTEGER> ::= <SIGN> <UNSIGNED INTEGER>

{DECIMAL FRACTION> ::= . <KUNSIGNED INTEGER>

{OCTAL NUMBER> ::= e <(OCTAL CONSTANT>

{OCTAL CONSTANT> {OCTAL DIGIT> / <OCTAL CONSTANT>
{OCTAL DIGIT>

{OCTAL DIGIT> ::=0 /7 1V /v 2/ 3/ % / S5 / 6 77

SEMANTICS:

1. NUMBERS MAY BE INTEGER OR REAL: INTEGERS ARE OF TYPE "INTEGER"
ALL OTHER NUMBERS ARE OF TYPE "REAL" (EITHER EXPLICITLY OR
IMPLICITLY -- BY DEFAULT).

2. AN INTEGER IS A SINGLE-PRECISION OPERAND WITH AN EXPONENT OF
ZERO.

3. NUMBERS MAY BE NEGATIVE (-) OR POSITIVE (+).

4. THE SMALLEST AND LARGEST NUMBERS REPRESENTABLE IN INTEGER,

REAL, AND DOUBLE PRECISION ARE:

A, SMALLEST SINGLE PRECISION INTEGER:
= 1.
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= 3"00000000000000CO1"

B. LARGEST SINGLE PRECISION INTEGER:
= 549755813887.
= 3"00077777777777777"
= B*13 - 1

C. SMALLEST SINGLE PRECISION REAL:

1.27447352881e-57
3"1770000000000001"

D. LARGEST SINGLE PRECISION REAL:
4.31359146674e68
3"'0777777777777777 "

(8*13 - 1) x 8*B63

E. SMALLEST DOUBLE PRECISION INTEGER:
= 1.
pouBLE(3"0150000000000000", 3"0000000000000001")

F. LARGEST DOUBLE PRECISION INTEGER:
302231454903657293676543.
DOUBLE(3"0157777777777777", 3"0007777777777777")
B*26 - 1

[}

1}

G. SMALLEST DOUBLE PRECISION REAL:

1.0ee-23603

bouBLE(3"1770000000000000", 3"7770000000000001")
1.0 x 8*-32767

]

H. LARGEST DOUBLE PRECISION REAL:
1.948828382050280791244680e28603
DOUBLE(3"0777777777777777", 3"7777777777777777")
(8*26 - 1) x B*32787

[} i

m
>
g
o)
z
m
bd
-
-
>
)
—

S A SCALE FACTOR EXPRESSED AS IN INTEGRAL
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POWER OF 10.
6. NO SPACE MAY APPEAR WITHIN AN UNSIGNED NUMBER.

7. AN EXPONENT PART WITH A DOUBLE "AT" SIGN "ee" SIGNIFIES AN
EXTENDED PRECISION VALUE.

8. AN OCTAL NUMBER MAY HAVE NO MORE THAN 16 OCTAL DIGITS.

EXAMPLES:

——— e - - — - ——— - ———

1354%.543
eB7

1354 .54e68
27

le-43

DECIMAL NUMBERS

+10
+546
-62256
23

UNSTIGNED INTEGERS



69

EXPONENT PARTS

e+54

DECIMAL FRACTIONS

B6700/B7700 ESPOL
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4.4. STRINGS

SYNTAX:
{STRING> ::= (SIMPLE STRING> / <(STRING> <SIMPLE STRING>
(SIMPLE STRING> ::= <(NUMERIC STRING> / <ALPHA STRING>

{NUMERIC STRING> ::=
<BINARY‘CODE> {QUOTE> <BINARY STRING> <QUOTE> /
{QUATERNARY CODE> <QUOTE> <QUATERNARY STRING> <QUOTE> /
{OCTAL CODE> <QUOTE> <OCTAL STRING> <QUOTE> /
{HEXADECIMAL CODE> <QUOTE> <HEXADECIMAL STRING> <QUOTE>

(BINARY CODE> ::= 1 /s 10 / 12 / 13 / 14 / 186 7/ 17 / 18 /
120 /7 130 /7 140 / 160 7/ 170 / 180
{BINARY STRING> ::= <BINARY CHARACTER> / <BINARY STRING>
{BINARY CHARACTER>
{BINARY CHARACTER> ::= 0 / 1
{QUATERNARY CODE> ::= 2 /7 20 /7 24 / 26 / 28 / 240 / 260 / 280
CQUATERNARY STRING> ::= <(QUATERNARY CHARACTER> /
{QUATERNARY STRING> <QUATERNARY CHARACTER>
{QUATERNARY CHARACTER> ::= 0 /7 1 / 2 / 3
{OCTAL CODE> ::= 3 /7 30 7/ 368 / 360
{OCTAL STRING> ::= <OCTAL CHARACTER> /
{OCTAL STRING> <OCTAL CHARACTER>
{OCTAL CHARACTER> ::= 0/ 1 / 2/ 3 / 4 / 5 /6 /7
(HEXADECIMAL CODE> ::= 4 / 40
{HEXADECIMAL STRING> ::= <{HEXADECIMAL CHARACTER> /
{HEXADECIMAL STRING> <HEXADECIMAL CHARACTER?>
(HEXADECIMAL CHARACTER> ::= 0 /1 / 2/ 3/ % /5 /6 /7 7/ 8/ 8/
A/ B/srCv/sD Y/ EV/F
CALPHA STRING> ::= <(BCL CODE> <QUOTE> <BCL STRING> <QUOTE> /

CASCII CODE> <QUOTE> <ASCII STRING> <QUOTE> /
{EBCDIC CODE> <QUOTE> <EBCDIC STRING> <QUOTE>
{BCL CODE> ::= <EMPTY> / 6 / 69
{BCL STRING> ::= <QUOTE> / <BCL CHARACTER> /
{BCL STRING> <BCL CHARACTER>
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<{BCL CHARACTER> ::= <STRING CHARACTER>

C(ASCII CODE> ::= 7 / 70

(ASCII STRING> ::= <BCL STRING>

{EBCDIC CODE> ::= 8 / 80

CEBCDIC STRING> ::= <BCL STRING>

SEMANTICS:

1. STRINGS MAY CONSIST OF THE FOLLOWING:
ONE-BIT CHARACTERS (BINARY)
TWO-BIT CHARACTERS (QUATERNARY)
THREE-BIT CHARACTERS (OCTAL)
FOUR-BIT CHARACTERS (HEXADECIMAL)
SIX-BIT CHARACTERS (BCL)

SEVEN-BIT CHARACTERS
EIGHT-BIT CHARACTERS

2. THE STRING CODE DETERMINES

(ASCII, IN EIGHT-BIT FORMAT)
(EBCDIC)

THE INTERPRETATION OF THE

CHARACTERS BETWEEN THE GUOTES. IT SPECIFIES THE CHARACTER SET
AND, IF THE STRING HAS FEWER THAN 48 BITS, THE JUSTIFICATION

OF THE STRING WITHIN
FIRST DIGIT SPECIFIES

STRING IS WRITTEN.

CHARACTER SIZE OF THE

IF NO SECOND SIZE

WORD WHICH WILL CONTAIN IT. THE

THE CHARACTER SET IN WHICH THE SOURCE
NEXT NONZERO DIGIT SPECIFIES THE
INTERNAL STRING CREATED BY THE COMPILER.
IS SPECIFIED, IT WILL BE THE SAME AS THE

INITIAL SIZE. A TRAILING ZERO INDICATES THAT THE STRING IS TO
BE LEFT-JUSTIFIED WITHIN A WORD (IF THE STRING CONTAINS FEWER

THAN 48 BITS); IF NO ZERO

JUSTIFIED.

3. AN EMPTY STRING CODE
JUSTIFIED BCL STRING).

IS PRESENT, THE STRING WILL BE RIGHT

TREATED AS A CODE OF 6 (RIGHT-

4. AN ASCII1 CODE OR EBCDIC CODE MAY BE USED ONLY WITH CHARACTERS

FROM THE BCL CHARACTER SET.

THE COMPILER PRODUCES INTERNALLY
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A STRING OF EIGHT-BIT CHARACTERS WHICH REPRESENT THE SAME
GRAPHICS AS THE GIVEN BCL CHARACTERS. FOR CHARACTERS WHICH
ARE NOT IN THE BCL CHARACTER SET, THE STRING MUST BE WRITTEN
AS A HEXADECIMAL STRING, WHERE EACH PAIR OF HEXADECIMAL
CHARACTERS REPRESENTS THE INTERNAL CODE OF ONE ASCII OR EBCDIC
CHARACTER.

THE QUOTE CHARACTER MAY APPEAR ONLY AT THE BEGINNING OF A
SIMPLE STRING. STRINGS WITH INTERNAL QUOTES MUST BE BROKEN
INTO SEPARATE SIMPLE STRINGS BY THE USE OF THREE QUOTES IN
SUCCESSION. THE LAST TWO QUOTES MUST BE CONTIGUOUS.

THE MAXIMUM PERMISSIBLE LENGTH OF A STRING DEPENDS UPON THE
CONTEXT IN WHICH THE STRING IS WUSED. POINTER OPERATIONS
(REPLACE AND STRING COMPARE) AND LIST ELEMENTS WHICH CONSIST
OF ONLY A STRING MAY BE REPRESENTED BY STRINGS UP TO 256 48-
BIT WORDS IN LENGTH. STRINGS USED AS OPERANDS IN EXPRESSIONS
ARE LIMITED TO A LENGTH OF 48 BITS.

WHEN A STRING IS FORMED FROM SIMPLE STRINGS OF DIFFERENT
CHARACTER SIZES, THE FOLLOWING APPLIES:

A. THE JUSTIFICATION SPECIFIED BY EACH STRING CODE
AFTER THE FIRST IS IGNORED.

B. EVERY CHARACTER IN A STRING IS ALIGNED AT A
CHARACTER BOUNDARY APPROPRIATE FOR THE SIZE OF THAT
CHARACTER. THIS MAY RESULT IN ZERO BITS BEING
INSERTE BETWEEN SIMPLE STRINGS. FOR EXAMPLE, 6"8"
48" PRODUCES 00100000010000. NOTE THAT TWO BITS
ARE INSERTED BETWEEN THE SIMPLE STRINGS SO THAT THE
4"8" FALLS ON A FOUR-BIT CHARACTER BOUNDARY.
HOWEVER, 8"8" 4"8" REQUIRES NO SUCH ALIGNMENT.

c. WHEN IT IS NECESSARY FOR THE COMPILER TO KNOW THE
"LENGTH" IN CHARACTERS OF A STRING AND THE CHARACTER
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SIZE (E.G., REPLACE AND STRING COMPARE), THE
CHARACTER SIZE IS THE MAXIMUM CHARACTER SIZE OF ALL
THE SIMPLE STRINGS; THE LENGTH IS THE SMALLEST
NUMBER OF CHARACTERS (OF THE MAXIMUM CHARACTER SIZE)
REQUIRED TO CONTAIN ALL THE BITS OF THE STRING.
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5. GENERAL COMPONENTS

5.1. GENERAL

GENERAL COMPONENTS DIFFER FROM BASIC COMPONENTS IN THAT GENERAL
COMPONENTS ARE USUALLY SUBSCRIPTED, OR HAVE ASSOCIATED PARAMETERS.

SYNTAX:

{GENERAL COMPONENT> ::= <BASIC COMPONENT> / <VARIABLE> /
<ITEM DESIGNATOR> / <VALUE DESIGNATOR> /
{EVENT DESIGNATOR> / <INTRINSIC>

SEMANTICS:

THE RELATIONSHIP BETWEEN GENERAL COMPONENTS AND EXPRESSIONS IS

RECURSIVE. EXPRESSIONS ARE COMPOSED OF GENERAL COMPONENTS AND
CONVERSELY GENERAL COMPONENTS MAY BE COMPOSED IN PART OF

EXPRESSIONS. IN THE SIMPLEST CASE A <GENERAL COMPONENT> IS
COMPOSED OF A <(<BASIC COMPONENT>; E.G., A <SIMPLE VARIABLE> IS

DEFINED TO BE AN <IDENTIFIER>.
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5.2. VARIABLES

SYNTAX:
{VARIABLE> ::= <(SIMPLE VARIABLE> / <(SUBSCRIPTED VARIABLE>
{SIMPLE VARIABLE> ::= <IDENTIFIER>
{SUBSCRIPTED VARIABLE> ::= <(ARRAY IDENTIFIER> [ <SUBSCRIPT LIST> 1
<CARRAY IDENTIFIER> ::= <IDENTIFIER> / <ARRAY INTRINSIC>
" {SUBSCRIPT LIST> ::= <(SUBSCRIPT> / <SUBSCRIPT LIST> , <SUBSCRIPT>
{SUBSCRIPT> ::= <ARITHMETIC EXPRESSION>
SEMANTICS:

1. A SUBSCRIPTED VARIABLE IS AN ARRAY IDENTIFIER WITH A SUBSCRIPT
LIST. THE ARRAY IDENTIFIER REFERS TO A SET OF VALUES. AN

ARRAY IDENTIFIER WITH A SUBSCRIPT LIST REFERS TO A SINGLE
VALUE OR A SUBSET OF VALUES.

e. THE TOTAL NUMBER OF SUBSCRIPTS IN A SUBSCRIPT LIST MUST EQUAL
THE NUMBER OF DIMENSIONS GIVEN IN THE ARRAY DECLARATION.

3. EACH SUBSCRIPT EXPRESSION IN A SUBSCRIPT LIST IS EVALUATED
FROM LEFT TO RIGHT.

4. IF, UPON EVALUATION, A SUBSCRIPT EXPRESSION YIELDS A VALUE OF
TYPE REAL, IT WILL BE ROUNDED AS FOLLOWS:

INTEGRAL SUBSCRIPT VALUE = ENTIER (VALUE OF SUBSCRIPT
EXPRESSION + 0.5)

5. IF THE VALUE OF A SUBSCRIPT FALLS OQUTSIDE THE BOUNDS DECLARED
FOR THAT DIMENSION, THERE WILL BE AN "INVALID INDEX" ERROR AND
TERMINATION OF THE PROCESS.

EXAMPLES:

—— - —— o ———
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SIMPLE VARIABLES:

ABSOLUTE
ABSe2

SUBSCRIPTED VARIABLES:

AL5]

QTYI[Q+7,VXN,Z]1

Qrt7,21

ALITHI

KRONECKERIITH+2 ,JTH-1TH]I
MAXQ [ IF BETA = 30 THEN

-2 ELSE K+ 2

]
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5.3. ITEM DESIGNATORS

SYNTAX:

1

(ITEM DESIGNATOR>
{ARITHMETIC ITEM>
{WORD ITEM> ::= <ITEM>

CITEM> ::= <ITEM IDENTIFIER> e <REFERENCE EXPRESSION>
<ITEM IDENTIFIER> ::= <IDENTIFIER> / <ITEM>

CARITHMETIC ITEM> / <WORD ITEM>
<ITEM>

SEMANTICS:

ITEMS ARE USED WHEN IT IS NECESSARY TO HAVE MORE THAN ONE TYPE OF
VARIABLE IN A QUEUE ELEMENT, IN PARTICULAR, ITEMS MAY BE TREATED AS
CALL-BY-NAME VARIABLES. IN GENERAL, ITEM IDENTIFIER>S ARE
PROVIDED TO REFERENCE PARAMETERS IN A QUEUE STRUCTURE. THE <ITEM
IDENTIFIER> MAY ALSO BE USED AS AN INDEX TO AUTOMATICALLY PROVIDE
THE ORDINAL NUMBER OF A QUEUE ELEMENT CORRESPONDING TO THE
INDICATED ITEM.

EXAMPLES:

FIRSTGO e WAITCHANELQUEICHANELNUMBERI
FAOWSTe (REFERENCE (Al2,111))
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5.4. VALUE DESIGNATORS

SYNTAX:

{VALUE DESIGNATOR> ::= <(VALUE ARRAY IDENTIFIER> [<SUBSCRIPT LIST>]
{VALUE ARRAY IDENTIFIER> ::= <IDENTIFIER>

SEMANTICS:

A VALUE DESIGNATOR REFERENCES A PARTICULAR ELEMENT OF A VALUE ARRAY
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5.5. EVENT DESIGNATORS

CEVENT DESIGNATOR> ::= <EVENT IDENTIFIER> / <EVENT ITEM> /
<EVENT ARRAY IDENTIFIER> [<SUBSCRIPT LIST>1 /
{EVENT ARRAY ITEM> [<SUBSCRIPT LIST>]

CEVENT ITEM> ::= <KITEM>

CEVENT ARRAY ITEM> ::= <(ITEM>

SEMANTICS:

1. AN EVENT DESIGNATOR DESIGNATES AN EVENT QUANTITY,

2. THE ITEM IDENTIFIER OF AN ITEM USED AS AN EVENT ITEM MUST BE

DECLARED AS AN EVENT.

3. THE ITEM IDENTIFIER OF AN ITEM USED AS AN EVENT ARRAY ITEM
MUST APPEAR IN A DECLARATION STATEMENT DECLARING IT AS AN
EVENT ARRAY.

EXAMPLES:

El
ZEUS [2,3]
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5.6. INTRINSICS

SYNTAX:

CINTRINSIC> ::= <ARRAY INTRINSIC> 7/ <FUNCTION INTRINSIC> /
(PROCEDURE INTRINSIC> / <WORD INTRINSIC>

CARRAY INTRINSIC> ::= M / MEMORY / REGISTERS / STACK /
STACKVECTOR 7/ WORDSTACK

CFUNCTION INTRINSIC> ::= <ARITHMETIC INTRINSIC> /
<BOOLEAN INTRINSIC?>

CARITHMETIC INTRINSICO ::= ABS / BOOLEAN / DABS / DECIMAL /

DINTEGER / DMAX / DMIN / DNABS / DOUBLE / DSCALELEFT /
DUPLICATE / ENTIER / EVAL / EXCHANGE / FIRSTONE /

FIRSTWORD / INTEGER / LISTLOOKUP / MASKSEARCH / MAX / MIN /
MYSELF / NABS / NAME / NORMALIZE / OCRX / ONES / REAL 7/
SCALELEFT /7 SCALERIGHT / SCALERIGHTF / SCALERIGHTT /

SCANIN / SECONDWORD / SIZE / STUFF 7/ XSIGN

<BOOLEAN INTRINSIC> ::= AVAILABLE / BUSY / HAPPENED /
OVERFLOW /7 TOGGLE / UNLOCK
{PROCEDURE INTRINSIC> ::= ALLOW / BUZZ / DISALLOW /

EXIT 7 HEYOU /7 110 /

MOVESTACK / PAUSE / RETURN /7 SCANOUT /

STOP / STOREITEM / TIMER / TOUCH / ZAP
{WORD INTRINSIC> ::= TOPOFSTACK

SEMANTICS:

AN  "INTRINSIC" IS DEFINED TO BE SOMETHING WHICH THE COMPILER
ALREADY UNDERSTANDS; I.E., IT NEED NOT BE "DECLARED". THE PURPOSE
OF AN INTRINSIC IS TO PROVIDE THE PROGRAMMER WITH FACILITIES SUCH
THAT HE DOES NOT HAVE TO DO THE DETAIL CODING.

IN MANY CASES, THE FOLLOWING INTRINSICS NOT ONLY PERFORM A CERTAIN
ACTION, BUT THEY RETURN SOMETHING TO THE TOP OF THE STACK. THE
ESPOL COMPILER GENERATES A "DELETE" OPERATION IF IT SEES THE
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INTRINSIC USED AS A PROCEDURE RATHER THAN AS A FUNCTION.

ARRAY INTRINSICS

INTRINSIC RESULT

MIN] THESE ARE EQUIVALENT. THEY ARE

MEMORY [N] ONE-DIMENSIONAL WORD ARRAYS REFERENC
MEMORY.

REGISTERSINI THIS IS A ONE DIMENSIONAL ARRAY
' WHICH REFERENCES THE VARIOUS
MACHINE REGISTERS.

STACKIX,Y]1 THIS IS TWO-DIMENSIONAL REAL ARRAY,
WHERE X GIVES THE STACK NUMER AND
Y THE WORD NUMBER.

STACKVECTORIN] THIS IS A ONE-DIMENSIONAL WORD ARRAY
REFERRING TO A PARTICULAR ROW
OF A STACK.

WORDSTACKIX, Y] THIS IS EQUIVALENT TO STACK
EXCEPT THAT IT IS A WORD ARRAY.

ARITHMETIC INTRINSICS

INTRINSIC OPERATOR RESULT
ABS (AE) BRST RETURNS ABSOLUTE VALUE OF AE.
BOOLEAN (AE) RETURNS THE VALUE OF AE AS A

BOOLEAN, IF AE 1S DOUBLE THEN
AE WILL BE TRUNCATED FIRST.



DABS (DAE)

DECIMAL (N)

DINTEGER(AE)

DMAX(A1l,...,AN)
DMINCALl,...AN)
DNABS (DAE)

DOUBLE(PE, AE)

DOUBLE(R1,R2)

COUBLE (RE)

5- 9
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BRST

SCRF

NTGD

BSET

ICVD
XTND

JOIN

XTND

RETURNS THE ABSOLUTE VALUE OF THE
DOUBLE DAE.

"OUTPUT CONVERT" THE BINARY
REPRESENTATION OF

N TO DECIMAL REPRESENTATION.

IF N IS A POINTER THE CHARACTER
SIZE 1S DETERMINED BY THE COMPILER.
IF N IS AN OPERAND IT IS TREATED AS
AN EIGHT BIT/CHARACTER (EBCDIC)
STRING.

CONVERTS AE INTO A DOUBLE-PRECISION
INTEGER.

RETURNS THE MAXIMUM OF THE
VALUES Al,...,AN.

RETURNS THE MINIMUM OF THE VALUES
Al,...,AN.

RETURN THE NEGATIVE ABSOLUTE VALUE
OF THE DOUBLE DAE.

SAME AS INTEGER(PE,AE) EXCEPT THAT
THE MAXIMUM VALUE OF AE IS 2% AND
THE CHARACTERS .IN THE STRING
REFERENCED BY THE POINTER MUST BE LE
THAN 8*26-1 = 3022314549036572936765

RETURNS THE DOUBLE VALUE WITH THE
FIRST PART EQUAL TO R1 AND THE
SECOND PART EQUAL TO R2.

RETURNS THE DOUBLE VALUE EQUAL
TO THE SINGLE RE.



DSCALELEFT(V,F)

DUPLICATE

ENTIER(N)

EVAL (X)

EXCHANGE (V)

.FIRSTONE (N)

FIRSTWORD (EVNT)
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SCLF
(DSLF)

DUPL

EVAL

EXCH

LOGe

RETURNS THE DOUBLE INTEGER VALUE OF
DOUBLE ARITHMETIC-VARIABLE V MULTIPL
BY 10 RAISED TO THE F POWER. THE
OPERATOR EMPLOYED 1S SCLF IF F IS AN
INTEGER CONSTANT; DSLF IS USED IF F
IS AN INTEGER VARIABLE.

ANYWHERE A <PRIMARY> IS

ALLOWED, THIS INTRINSIC MAY BE USED.
IT SIMPLY DUPLICATES THE TOP WORD
OF THE STACK, THEREBY ADDING ANOTHER
WORD TO THE TOP OF THE STACK.

ROUNDS THE ABSOLUTE VALUE OF N
DOWN TO AN INTEGER. RETURN THE
RESULT WITH THE PROPER SIGN.

LEAVES IN THE TOP OF THE STACK AN
INDEXED DATA DESCRIPTOR OR STUFFED
INDIRECT REFERENCE WORD WHICH POINTS
TO THE LOCATION IN MEMORY OF THE
ARITHMETIC TYPE VARIABLE X.

FIRST THE VARIABLE V 1S

BROUGHT TO THE TOP OF THE STACK.
THEN THE TWO TOP WORDS OF THE
STACK ARE EXCHANGED.

RETURNS BIT NUMBER (PLUS 1)

OF FIRST NONZERO BIT

IN N. FIRSTONE RETURNS

ZERO IF THERE ARE NO NONZERO BITS.

RETURNS THE HIGH-ORDER WORD OF
EVNT WITH A SINGLE-PRECISION
TAG. EVNT MAY BE AN EVENT,



FIRSTWORD(D,V)

INTEGER (AE)

INTEGER (PE,AE)

LISTLOOKUP
(AE, AR, AE)

MASKSEARCH
(AE,AE,AR)
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NTGR

UABD

ICVD

LLLU

SRCH

EVENT ARRAY OR DOUBLE-PRECISION
OPERAND.

THE SINGLE-PRECISION VALUE RETURNED
WILL BE THE FIRST-WORD OF THE
OouBLE D, AND THE SECOND-WORD OF D
WILL BE STORED IN VARIABLE V.

ROUNDS AE.
(1.E., ENTIER(AE + 0.5))

"INPUT CONVERTS" AND

RETURNS, AS AN INTEGER, TE

DECIMAL VALUE OF AE CHARACTERS,
STARTING WITH THE CHARACTER POINTED
AT BY POINTER EXPRESSION PE.

RETURNS AN INTEGER VALUE. IT
IS USED AS FOLLOWS:

I := LISTLOOKUP (X,A,N)

WHERE X IS THE ARGUMENT, A IS A ONE-
DIMENSIONAL ARRAY IDENTIFIER OR ARRA
ROW, AND N IS AN INDEX INTO THAT ARR

RETURNS AN INTEGER VALUE. ITS
USED AS FOLLOWS:

I := MASKSEARCH (X,M,A)

WHERE X IS THE WORD TO LOOK FOR, M
IS THE MASK VALUE, AND A IS A
ONE-DIMENSIONAL ARRAY IDENTIFIER,

AN ARRAY ROW, OR A FULLY SUBSCRIPTED
VARIABLE.



MAX (AL, ...AN)
MINCALl,...,AN)
MYSELF

NABS (AE)

NAME (VAR)
NORMALIZE (AE)
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WHO I

BSET

NAME

SNGL

THE OPERATOR BEGINS AT THE LAST

WORD OF THE ARRAY IF A IS NOT
INDEXED (ARRAY ID OR ARRAY ROW CASE)
OR AT THE SPECIFIED WORD. IT
PERFORMS A LOGICAL "AND" OPERATION
WITH THE MASK AND THEN

COMPARES THE RESULT WITH THE VALUE O
IF EQUAL, THE INDEX IS THE RESULT.
IF NOT, THE OPERATOR REPEATS

THE SAME FUNCTION ON EACH WORD
WORKING TOWARD THE FIRST

WORD OF THE ARRAY. IF NO MASKED
VALUE MATCHES THE VALUE OF X, THE
RESULT IS -1. NOTE: THE OPERATOR
IS DESIGNED FOR ARRAYS WHOSE LOWER
BOUNDS ARE 0. THE INDEX RETURNED IS
ALWAYS IN THE RANGE 0 THROUGH N-1,
WHERE THE ROW CONTAINS N ELEMENTS.

RETURNS THE MAXIMUM OF THE VALUES
Al,...AN.

RETURNS THE MINIMUM OF THE
VALUES Al,...,AN.

THE NUMBER OF THE PROCESSOR WHICH
IS RUNNING.

RETURN NEGATIVE ABSOLUTE VALUE OF AE

RETURNS THE ADDRESS-COUPLE OF THE
VARIABLE VAR.

AE IS CHANGED TGO A ROUNDED
NORMALIZED, SINGLE-PRECISION

OPERAND. NOTE THAT THIS TAKES PLACE



OCRX (INDEX,QOCHW)

ONES (N)

REAL (BE)

REAL (DBL)

REAL (PE,AE)

SCALELEFT(V,F)

SCALERIGHT(V,F)
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OCRX

CBON

SNGL

SISO

SCLF
(DSLF)

SCRR
(DSRR)

THE TOP OF THE STACK AND MEMORY
IS NOT ALTERED.

THE OCRX OPERATOR LEAVES THE VALUE
OF (OCW OFFSET+ (OCW LENGTH
x (INDEX =133 IN THE TOP OF

THE STACK.

RETURNS NUMBER OF NONZERO
BITS IN N.

RETURNS THE REAL VALUE REPRESENTED B
THE BOOLEAN EXPRESSION BE. ALL BITS
OF BE ARE USED.

RETURNS THE DOUBLE EXPRESSION DBL
NORMALIZED AND ROUNDED TO A
SINGLE-PRECISION ITEM

RETURNS, AS A REAL VALUE, A BIT IMAG
OF THE STRING OF AE CHARACTERS START
WITH THE CHARACTER INDICATED BY THE

POINTER EXPRESSION PE. ALL BITS OF

CHARACTER ARE USED.

RETURNS THE INTEGER VALUE OF THE
ARITHMETIC TYPE VARIABLE MULTIPLIED
BY 10 RAISﬁD TO THE F POWER. THE
OPERATOR EMPLOYED IS SCLF IF F IS

AN INTEGER CONSTANT; DSLF IS USED IF
F IS AN INTEGER VARIABLE.

RETURNS THE ROUNDED INTEGER VALUE

OF THE ARITHMETIC TYPE VARIABLE
DIVIDED BY 10 RAISED TO THE F POWER.
THE OPERATOR EMPLOYED IS SCRR IF F
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SCALERIGHTF (V,F) SCRD
(DSRF)

SCALERIGHTT(V,F) SCRF
(DSRF)

SCANINI(N) SCNI

SECONDWORD (EVNT)

SIZE(Q)

STUFF (X) NAMC
STFF

IS AN INTEGER CONSTANT; DSRR IS USED
IF F IS AN INTEGER VARIABLE.

RETURNS THE REAL REMAINDER OF THE
ARITHMETIC-TYPE VARIABLE V DIVIDED
BY 10 RAISED TO THE F POWER. THE
NUMBER OF SIGNIFICANT DIGITS RE-
TURNED IS F. THE OPERATOR EMPLOYED
IS SCRF IF F IS AN INTEGER CONSTANT;
DSRF IS USED IF F IS AN INTEGER
VARIABLE.

RETURNS THE TRUNCATED INTEGER VALUE
ARITHMETIC-TYPE VARIABLE V DIVIDED B
RAISED TO THE F POWER. THE OPERATOR
EMPLOYED IS SCRT IF F IS AN

INTEGER CONSTANT; DSRT IS USED

IF F IS AN INTEGER VARIABLE.

GETS THE INFORMATION INDICATED BY
N AND LEAVES IT IN THE TOP OF STACK.

RETURNS THE SECOND WORD

WITH A SINGLE-PRECISION TAG.
EVNT MAY BE AN EVENT,

OR A DOUBLE-PRECISION OPERAND.

RETURN NUMBER OF ENTRIES
IN THE QUEUE Q.

LEAVES IN THE TOP OF THE STACK

A STUFFED INDIRECT REFERENCE WORD
WHICH POINTS TO THE LOCATION IN
MEMORY OF X (WHICH CAN BE A PROCEDUR
IDENTIFIER, ARRAY IDENTIFIER, EVENT
IDENTIFIER, INTERRUPT IDENTIFIER,
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XSIGN SXSN

BOOLEAN INTRINSICS

AVAILABLE(E)

BUSY (X)

HAPPENED(E)

OVERFLOW ROFF

TOGGLE RTFF

UNLOCK (X

PROCEDURE INTRINSICS

OR QUEUE). IF X IS AN INTERRUPT
IDENTIFIER, THE RESULTING SIRMW
POINTS TO THE SECOND WORD OF THE
INTERRUPT.

SETS EXTERNAL-SIGN FLIP-FLOP
EQUAL TO SIGN OF TOP OF STACK
AND RETAIN THE VALUE OF

THE TOP OF THE STACK.

RESULT

RETURNS TRUE IF THE EVENT E IS
AVAILABLE (BIT2=0).

TRUE IF X IS LOCKED
(BITO=1).

RETURNS TRUE IF E HAS "HAPPENED"
(BITO=1).

RETURNS VALUE OF OVERFLOW
FLIP-FLOP.

RETURNS VALUE OF TRUE-FALSE
FLIP-FLOP.

TRUE IF X WAS PREVIOUSLY LOCKED.
UNLOCK LEAVES X UNLOCKED.

RESULT



ALLOW

BUZZ (X)

DISALLOW

EXIT

HEYOU

ITOCA,U)

MOVESTACK (N)

PAUSE

RETURN(N)

SCANOUT(V,T)
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EEXI

DEXI
RDLK

DEXI

EXIT

HEYU

SCNO

MVST

IDLE

RETN

SCNO

ENABLES EXTERNAL INTERRUPTS.

A ONE(1) IS CONTINUALLY INTERCHANGED
WITH THE CURRENT

CONTENTS OF X UNTIL BITO

OF X IS OFF, AT WHICH POINT

THAT VALUE 1S RETURNED. (NOTE

THE DEXI OPERATOR WHICH IS

FIRST AUTOMAGICALLY EXECUTED.)

DISABLES EXTERNAL INTERRUPTS.

GENERATES EXIT OPERATOR.

INTERRUPTS OTHER PROCESSORS.

INITIATES 1/0, USING UNIT SPECIFIED
BY U AND ARRAY ROW "A" IS PASSED
TO THE MULTIPLEXOR.

TRANSFERS CONTROL TO STACK N.

IDLES UNTIL AN EXTERNAL INTERRUPT
OCCURS.

RETURNS THE

VALUE N AS A RESULT.

NOTE THAT "BLOCKEXIT CODE" IS
AVOIDED VIA THIS INTRINSIC.

T AND V CAN BE ARITHMETIC TYPE

OR WORD TYPE ESPRESSIONS.

V IS THE VALUE WHICH IS SCANNED OUT
AND T INDICATES WHAT TYPE OQF
SCANOUT WILL TAKE PLACE.
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STOP HALT MAY HAVE ZERO, OR ONE, OR TWO ARGUME
STOP LOADS THE ARGUMENTS INTO
A AND B REGISTERS AND
HALTS THE PROCESSOR IF THE
CONDITIONAL HALT SWITCH IS ON.
DEPENDING ON THE NUMBER OF ARGUMENTS
THE COMPILER GENERATES THE APPROPRIA
NUMBER OF "DELETES" TO EMPTY THE
STACK AFTER THE HALT OPERATOR.

STOREITEM(FITM,AITM) STORES THE NAME OF AITM IN
THE LOCATION SPECIFIED BY FITM.

TIMER(N) SINT SETS INTERVAL TIMER TO VALUE N,
WHERE N IS IN 512 MICROSECOND
INCREMENTS.

TOUCH(EXP) THE EXPRESSION EXP IS EVALUATED AND

THEN DELETED. IT IS PRIMARILY INTEN
TO ALLOW SIDE EFFECTS SUCH AS
PRESENCEBIT ACTION.

ZAP ZAP ALSO KNOWN AS "SUPER HEYOU" BECAUSE
IT UNCONDITIONALLY INTERRUPTS ALL
OTHER PROCESSORS WITH AN ALARM

INTERRUPT.
WORD INTRINSIC
INTRINSIC RESULT

TOPOFSTACK THIS INTRINSIC REFERENCES THE TOP OF
| THE STACK. IT MAY APPEAR ANYWHERE
A <WORD VARIABLE> COULD APPEAR. FOR
EXAMPLE: TOPOFSTACK := A := I+J;
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OR RETURN

(TOPOFSTACK) .

18
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6. PROGRAMS, BLOCKS, AND COMPOUND STATEMENTS

- - - —— - — - - - - - - - - - - - - - - - - - -

SYNTAX:

<(PROGRAM> ::= <BLOCK> . <SPACE> / <COMPOUND STATEMENT> . <SPACE>
{BLOCK> ::= <BLOCK HEAD> ; <COMPOUND TAIL>

<{BLOCK HEAD> ::= BEGIN <DECLARATION> / <KBLOCK HEAD> ; <DECLARATION>
<COMPOUND TAIL> ::= <STATEMENT> END / <STATEMENT> ; <COMPOUND TAIL>
{COMPOUND STATEMENT> ::= BEGIN <COMPOUND TAIL>

{SPACE> ::= <(SINGLE SPACE> / <{SPACE> <SINGLE SPACE>

SEMANTICS:

1. LOCAL: EVERY BLOCK AUTOMATICALLY INTRODUCES A NEW LEVEL OF

NOMENCLATURE FOR IDENTIFIERS DECLARED IN THAT BLOCK. THAT IS,
ANY IDENTIFIER OCCURRING WITHIN THE BLOCK MAY, THROUGH AN
APPROPRIATE DECLARATION, BE DECLARED "LOCAL" TO THE BLOCK.
THE MEANING OF LOCAL IS AS FOLLOMKWS:

A. THE VALUE(S) REPRESENTED BY THE IDENTIFIER INSIDE
THE BLOCK WILL NOT BE RECOGNIZED BY THAT IDENTIFIER
OUTSIDE THE BLOCK.

B. CORRESPONDINGLY, ANY VALUE(S) REPRESENTED BY THE
IDENTIFIER OUTSIDE THE BLOCK WILL NOT BE RECOGNIZED
BY THAT IDENTIFIER INSIDE THE BLOCK.,

2. GLOBAL: AN IDENTIFIER OCCURRING WITHIN A BLOCK AND NOT
DECLARED MWITHIN THAT BLOCK IS "GLOBAL" TO THE BLOCK. THE
MEANING OF GLOBAL IS AS FOLLOWS: THE IDENTIFIER REPRESENTS THE
SAME VALUE(S) INSIDE THE BLOCK AS IN THE LEVEL(S) OUTSIDE IT,
UP TO AND INCLUDING THE LEVEL AT WHICH IT IS DECLARED.

EXAMPLES:



PROGR

BLOCK

- -
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AM;

BEGIN REAL V; V-V+V+] END.

S:

BEGIN REAL Q; Q+Q+1 END
BEGIN

INTEGER I,K; REAL W;

FOR I+<1 STEP 1 UNTIL M DO
FOR K-I+1 STEP I UNTIL M DO
BEGIN

W-AILI, K]

ALT ,KI1-A[K,I1;

ALK, T]1-W

END

END

COMPOUND STATEMENTS:

-_———— -

BLOCK

-—— - —— o — - - —— -

BEGIN X~0;FOR Y~1 STEP I UNTIL N DO X«<X+AlY];

IF X>Q THEN GO 70 STOP ELSE IFX>W-E

AW-ST~-X+BOB

END

BEGIN Vv-V+I END

BEGIN Q-Q+I;V-V+I END
BEGIN END

HEADS:

BEGIN REAL V
BEGIN REAL V; BOOLEAN Q

COMPOUND TAILS:

- — —

- —— - ——

V-V+1 END

THEN GO

TO W;
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Q-Q+1;V~Q+V END
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7. DECLARATIONS

7.1. GENERAL

DECLARATIONS DEFINE FOR THE COMPILER CERTAIN PROPERTIES OF
IDENTIFIERS IN THE BLOCK OF A PROGRAM. DECLARATIONS ARE USED ONLY
DURING COMPILATION AND ARE, THEREFORE, NOT EXECUTED.

SYNTAX:

{DECLARATION> ::= <ARRAY DECLARATION> /
<{DEFINE DECLARATION> / <DEFINE INVOCATION> /
{DIRECT ARRAY DECLARATION> / <EVENT DECLARATION> /
CEVENT ARRAY DECLARATION> / <FIELD DECLARATION> /
{FILE DECLARATION> / <CINTERRUPT DECLARATION> /
CLABEL DECLARATION> / <LAYOUT DECLARATION> /
(MONITOR DECLARATION> / <PICTURE DECLARATION> /
(PROCEDURE DECLARATION> / <QUEUE ARRAY DECLARATION> /
{QUEUE DECLARATION> / <KTYPE DECLARATION> /
{VALUE ARRAY DECLARATION>

SEMANTICS:

1. SCOPE: THE SCOPE OF THE IDENTIFIER IS THE BLOCK IN WHICH IT IS
DECLARED EXCEPT FOR THE FOLLOWING:

A. FORMAL SYMBOLS IN A DEFINE DECLARATION; THE SCOPE OF
THESE FORMAL SYMBOLS CONSISTS OF THE CORRESPONDING
DEFINES.

B. FORMAL PARAMETERS IN A PROCEDURE DECLARATION; THE

SCOPE OF THESE FORMAL PARAMETERS IS THE PROCEDURE
DECLARATION.
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c. INVISIBLE FORMAL ITEMS IN A QUEUE DECLARATION; THE
SCOPE OF THESE FORMAL ITEMS IS THE QUEUE DECLARATION

LOCAL: AN IDENTIFIER IS SAID TO BE "LOCAL" TO THE BLOCK IN
WHICH IT IS DECLARED. THAT IS, A VALUE REPRESENTED BY THE
IDENTIFIER INSIDE THE BLOCK 1S ISOLATED FROM THAT IDENTIFIER
OUTSIDE THE BLOCK.,

AT THE TIME OF EXIT FROM THE BLOCK, ALL IDENTIFIERS WHICH ARE
DECLARED FOR THE BLOCK LOSE THEIR SIGNIFICANCE.

GLOBAL: AN IDENTIFIER IS SAID TO BE "GLOBAL" TO A BLOCK IF IT
MEETS THE FOLLOWING CONDITIONS:

A. IT IS NOT DECLARED IN THE BLOCK.
B. IT IS DECLARED IN AN EXTERIOR BLOCK.

WHEN THE BLOCK IS ENTERED, ALL IDENTIFIERS DECLARED FOR THE
BLOCK ASSUME THE SIGNIFICANCE IMPLIED BY THE NATURE AND ORDER
OF THE DECLARATIONS IN THE BLOCK HEAD.

SOME IDENTIFIERS MAY BE DECLARED WITH THE DECLARATOR "OWN".
THIS DECLARATOR CAUSES THE IDENTIFIED QUANTITY TO RETAIN iTS
VALUE(S) FROM ONE EXIT OF A BLOCK TO THE ENTRY INTO THAT BLOCK

AN IDENTIFIER MAY NOT BE DECLARED TO REPRESENT MORE THAN ONE
ENTITY IN A SINGLE BLOCK HEAD, FORMAL SYMBOL LIST, FORMAL
PARAMETER LIST, OR FORMAL ITEM LIST.
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7.2. ARRAY DECLARATIONS

SYNTAX

{ARRAY DECLARATICN> ::= <{ARRAY KIND> ARRAY <ARRAY LIST>

(ARRAY KIND> ::= <EMPTY> / <LOCAL OR OWN TYPE> /
SAVE <LOCAL OR OWN TYPE>

(LOCAL OR OWN TYPE> ::= <KTYPE> / OWN <TYPE>

{ARRAY LIST> ::= <ARRAY SEGMENT> / <ARRAY LIST> , <ARRAY SEGMENT>/
C{INITIALIZED ARRAY> / <ARRAY LIST> , <KINITIALIZED ARRAY>

(ARRAY SEGMENT> ::= <ARRAY IDENTIFIER> <ADDRESS PART>

[<BOUND LIST>1 / <ARRAY IDENTIFIER> <ADDRESS PART> ,
C(ARRAY SEGMENT>

{BOUND LIST> ::= <BOUND> / <BOUND LIST> , <BOUND>
{BOUND> ::= <WORD COUNT> / *#
{WORD COUNT> ::= <ARITHMETIC EXPRESSION>

{INITIALIZED ARRAY)> ::=
{ARRAY IDENTIFIER> <REPLACEMENT OPERATOR> (<KCONSTANT LIST>)

SEMANTICS:

1. AN ARRAY DECLARATION DEFINES ONE OR SEVERAL IDENTIFIERS TO
REPRESENT ARRAYS OF SUBSCRIPTED VARIABLES; IT ALSO PROVIDES
THE FOLLOWING:
A. THE DIMENSIONS OF THE ARRAY.
B. THE BOUNDS OF THE SUBSCRIPTS.
C. THE TYPES OF THE VARIABLES.
2. THE VALUE OF AN ARRAY IDENTIFIER IS A DATA DESCRIPTOR

REPRESENTING THE ORDERED SET OF VALUES OF THE CORRESPONDING
ARRAY OF SUBSCRIPTED VARIABLES.
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11.
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AN EMPTY ARRAY KIND MEANS A DEFAULT DECLARATION OF REAL.

THE LOCATION SPECIFIED BY THE ADDRESS PART MUST CONTAIN A DATA
DESCRIPTOR OR AN INDIRECT REFERENCE WORD POINTING TO A DATA
DESCRIPTOR.

IF "SAVE" 1S SPECIFIED, THE ARRAY WILL BE MADE NON-OVERLAYABLE
WHEN IT IS ALLOCATED. NOTE THAT THE COMBINATION OF "SAVE" AND
A <BOUND> OF "*" ARE NOT ALLOWED.

THE BOUND LIST GIVES THE NUMBER OF VALUES FOR EACH SUBSCRIPT
TAKEN IN ORDER FROM LEFT TO RIGHT.

A BOUND OF <WORD COUNT> INDICATES THAT <WORD COUNT> IS THE
TOTAL NUMBER OF WORDS IN THE <ARRAY ROW>.

A BOUND OF "*" MEANS THAT THE PROGRAMMER 1S RESPONSIBLE FOR
THE ALLOCATION OF THE SPACE FOR THE ARRAY, BUT THE COMPILER
PRODUCES A ZERO WORD WITH A TAG OF 5.

EXPRESSIONS USED AS BOUNDS ARE EVALUATED ONCE, FROM LEFT TO
RIGHT, UPON ENTRANCE INTO THE BLOCK. THESE EXPRESSIONS CAN
DEPENZ ONLY ON VARIABLES AND PROCEDURES WHICH ARE NONLOCAL TO
THE BLOCK FOR WHICH THE ARRAY DECLARATION IS VALID OR WHICH
ARE LOCAL AND HAVE INITIAL VALUE PARTS. ARRAYS DECLARED IN
THE OUTERMOST BLOCK MUST USE CONSTANT OR "*" BOUNDS.

A BOUND OF "*" MAY NOT APPEAR TO THE LEFT OF AN EXPRESSION
USED AS A BOUND IN THE SAME BOUND LIST.

WHEN AN ARRAY SEGMENT INCLUDES NON-EMPTY ADDRESS PARTS, A
BOUND OF "=*" MUST BE USED.

DYNAMIC OWN ARRAYS ARE NOT PERMITTED.

EXAMPLES:



ARRAY
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DECLARATIONS:

—— e - - ——— - ———

OWN REAL ARRAY AZ, BZ = (3,4),
ARRAY BZI1i§

AZ,BZ=(3,4),CZ2(27]
PQ,RQL31]
PCL151,RC[31]

SEGMENTS:

C7C=(-2,5),C8C=C7C,C8C=(4) [*]
ce711022]

LISTS:

27

*

IF A THEN 1 ELSE Q-7

cZ

(271l
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7.3. DEFINE DECLARATIONS AND DEFINE INVOCATIONS

SYNTAX:

{DEFINE DECLARATION> ::= DEFINE <DEFINITION LIST>

{DEFINITION LIST> ::= <KDEFINITION> / <KDEFINITION LIST> ,
{DEFINITION>

{DEFINITION> ::= <DEFINED IDENTIFIER>

{FORMAL SYMBOL PART> = <KTEXT> #
{BEFINED IDENTIFIER> CIDENTIFIERD
{FORMAL SYMBOL PART> <EMPTY> / (<KFORMAL SYMBOL LIST>)
{FORMAL SYMBOL LIST> {FORMAL SYMBOL> / <FORMAL SYMBOL LIST>,
{FORMAL SYMBOL>

{FORMAL SYMBOL> ::= <IDENTIFIER>
CTEXT> ::= & ANY SEQUENCE OF VALID <CHARACTER>S NOT INCLUDING
A FREE #
{DEFINE INVOCATION> ::= <DEFINED IDENTIFIER> <(ACTUAL TEXT PART>
CACTUAL TEXT PART> ::= <{EMPTY> / (<KCLOSED TEXT LIST>) /
[ <KCLOSED TEXT LIST> 1
{CLOSED TEXT LIST> ::= KCLOSED TEXT> / <CLOSED TEXT LIST>,
{CLOSED TEXT>
{CLOSED TEXT> ::= & AN ACTUAL TEXT NOT CONTAINING

UNMATCHED BRACKETING SYMBOLS OR UNBRACKETED COMMASM

SEMANTICS:

. THE <KDEFINE DECLARATION)> ASSOCIATES ESPOL SOURCE LANGUAGE
TEXTS WITH DEFINE IDENTIFIERS.

2. A <DEFINE [INVOCATION> CAUSES THE REPLACEMENT OF THE <DEFINED
IDENTIFIER5 BEING INVOKED BY THE <TEXT> HHICH IS ASSOCIATED
WITH THE IDENTIFIER. NOTE THAT A <KDEFINE INVOCATION> CAUSES
THE GENERATION OF IN-LINE CODE AT COMPILE TIME.

3. [F THE DEFINITION OF A <KDEFINED IDENTIFIER> INCLUDES ANY
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FORMAL SYMBOLS, ANY APPEARANCE OF THESE SYMBOLS IN THE <TEXT>
OF THE DEFINITION(BUT NOT IN A STRING OR COMMENT) WILL BE
REPLACED BY THE CORRESPONDING <ACTUAL TEXT PART>.

ALTHOUGH THE INVOCATION LOOKS IDENTICAL TO A <PROCEDURE
STATEMENT> OR <SUBSCRIPTED VARIABLE>, BEWARE OF "PASSING" AN
C(ARITHMETIC EXPRESSION> INTO A <DEFINE INVOCATION>. IF THERE
IS ANY DOUBT, SET THE $ CODE OPTION PRIOR TO THE INVOCATION
AND VERIFY THE GENERATED CODE. IN MOST INSTANCES, EXTRA
PARENTHESES INSIDE THE INVOCATION WILL ELIMINATE ANY PROBLEMS.

THE WORD "COMMENT" IS RECOGNIZED IN A <KTEXT>, WITH THE RESULT
THAT IT AND ALL CHARACTERS UP TO AND INCLUDING THE NEXT
SEMICOLON ARE DELETED FROM THE <TEXT> , NO <TEXT> MAY INCLUDE
AN INCOMPLETE COMMENT.

IN A <KCLOSED TEXT LIST>, THE CLOSED TEXTS ARE SEPARATED BY
COMMAS, AND THE <(CLOSED TEXT LIST> IS TERMINATED BY A RIGHT
PARENTHESES OR BRACKET.

IN A <CLOSED TEXT>, A COMMA MAY APPEAR ONLY BETWEEN MATCHING
BRACKETING SYMBOLS. NO UNMATCHED OR UNPAIRED BRACKETS MAY

APPEAR.

THE SCOPE OF A <FORMAL SYMBOL)> IS THE <TEXT> OF THE DEFINITION
IN WHICH THE <FORMAL SYMBOL> APPEARS.

BRACKETING SYMBOLS ARE [ 1, ( ), AND THE GROUP CONSISTING OF
THE FOLLOWING:

DEFINE = # ;

EXAMPLES:
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DEFINE FORI= FOR I~1 STEP 1 UNTIL#,ADDUP = AxB+C/D#

DEFINITION LISTS:

X
o
<
m
m .
1
1
#*

GO TO#,FOOL(GRANT,MAYBE) = IF GRANT THEN

63}
T
r
-
il

MAYBE #

DEFINITION:

GRANTED (ARITHEXP) = ARITHEXP > NOTSO #

FORMAL SYMBOL LISTS:

IDENTIFIERONE, TWO
ONLY

(
PROCEDURE

ANYID
IF A THEN GO TO SOUTH ELSE BEGIN X-ZxQ;GO TO NORTH END

EG;

INVOCATION:

GUARANTY ( X<Y+1 )

ACTUAL TEXT PART:

(ERGO)
[X-1;60 TO L1
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7.4. DIRECT ARRAY DECLARATIONS

SYNTAX:

<DIRECT ARRAY DECLARATION> ::= DIRECT <KDIRECT ARRAY KIND>
ARRAY <ARRAY LIST>

<DIRECT ARRAY KIND> ::= <KEMPTY> / <KTYPE>

SEMANTICS:

AN ARRAY WHICH IS DECLARED "DIRECT" PROVIDES FOR FASTER INPUT/
OUTPUT OPERATIONS., WHEN AN ARRAY IS DECLARED "DIRECT", THE ARRAY
SPACE ITSELF CAN BE USED AS AN INPUT/OUTPUT BUFFER.

EXAMPLES:

DIRECT INTEGER ARRAY Al10], BI15,15]1
DIRECT ARRAY Al4,101
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7.5. EVENT AND EVENT ARRAY DECLARATIONS

SYNTAX:

{EVENT DECLARATION> ::= <EVENT IDENTIFIER LIST>

CEVENT IDENTIFIER LIST> ::= <EVENT IDENTIFIER> <ADDRESS PART> /
CEVENT LIST> , <KEVENT IDENTIFIER> <ADBRESS PART>

CEVENT IDENTIFIER> ::= <KIDENTIFIER>

{EVENT ARRAY DECLARATION> ::= EVENT ARRAY <EVENT SEGMENT LIST>

{EVENT SEGMENT LIST> ::= <EVENT SEGMENT> / <EVENT SEGMENT LIST> ,
{EVENT SEGMENT>

CEVENT SEGMENT> ::= <EVENT ARRAY LIST> [ <BOUND LIST> ]

CEVENT ARRAY LIST> ::= <EVENT ARRAY IDENTIFIER> <ADDRESS PART> /
CEVENT ARRAY LIST> , <EVENT ARRAY IDENTIFIER> <ADDRESS PART>

CEVENT ARRAY IDENTIFIER> ::= <KIDENTIFIER>

SEMANTICS:

1. AN EVENT DECLARATION DEFINES THE IDENTIFIER OF A QUANTITY

WHICH MAY BE USED TO RECORD AN OCCURRENCE.

2. AN EVENT ARRAY DECLARATION DEFINES THE IDENTIFIER OF AN ARRAY
OF THESE QUANTITIES.

3. THE QUANTITIES ARE USED TO REPORT AN OCCURRENCE TO AN
ASYNCHRONOUS PROCESS.

EXAMPLES:

EVENT El,E2 = (3,4)

EVENT ARRAY DECLARATION:
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EVENT ARRAY E3=(NONCE) ,E4[731]1,E5=(-2)I[6]

11
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7.6. FIELD DECLARATIONS

SYNTAX:
(FIELD DECLARATION> ::= FIELD <FIELD PART LIST>
<FIELD PART LIST> ::= <KFIELD PART> / <KFIELD PART LIST> ,
<FIELD PART>
<FIELD PART> ::= <KFIELD IDENTIFIER> = <FIELD>
<FIELD IDENTIFIER> ::= <IDENTIFIER>
(FIELD> ::= <ARITHMETIC EXPRESSION> : <ARITHMETIC EXPRESSION>
SEMANTICS:
1. THE BASIC B6700/B7700 WORD CONSISTS OF 51 BITS:
A. BITS 50, 49, AND 48 ARE REFERRED TO AS "TAG" BITS.
THESE TAG BITS CANNOT BE ADDRESSED DIRECTLY;
HOWEVER, THEY MAY BE ADDRESSED BY THE RESERVED FIELD
IBENTIFIER "TAG".
B. THE BALANCE OF THE B6700/B7700 WORD IS REFERRED TO
AS THE "INFORMATION FIELD". THE INFORMATION FIELD
CONSISTS OF BITS 47 THROUGH ZERO, WHERE 47 IS THE
BIT ON THE FAR LEFT AND ZERO IS THE BIT ON THE FAR
RIGHT.
e. "TAG" IS AN INTRINSIC FIELD; IT IS EQUIVALENT TO THE FIELD 50:

3, EXCEPT THAT THE LATTER IS NOT EXPLICITLY PERMITTED.

3. A  FIELD DECLARATION DEFINES EACH IDENTIFIER IN ITS FIELD PART
LIST AS A FIELD IDENTIFIER AND SPECIFIES THE FIELD THAT IT IS
IDENTIFYING.

EXAMPLES:



FIELD Al =
FIELD QUIZ

3:
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1, AZ = B:l1l
20:21

13



B6700/B7700 ESPOL

7.7. FILE DECLARATIONS

CFILE DECLARATION> ::= <KDIRECT SPECIFIER> FILE <KFILE LIST>
(FILE LIST> ::= <FILE LIST PART> / <FILE LIST>, <KFILE LIST PART>
{FILE LIST PART> ::= KFILE DESIGNATOR> /
{FILE DESIGNATOR> ( <CINITIAL ATTRIBUTE LIST> )
{FILE DESIGNATOR> ::= <KFILE IDENTIFIER> /
(DIRECT FILE IDENTIFIER>
{FILE IDENTIFIER> ::= <CIDENTIFIER>
<DIRECT FILE IDENTIFIER> ::= <IDENTIFIER>
{INITIAL ATTRIBUTE LIST> ::= <INITIAL ATTRIBUTE> /
C{INITIAL ATTRIBUTE LIST>, <INITIAL ATTRIBUTE>
{INITIAL ATTRIBUTE> ::=
(FILE ATTRIBUTE NAME> = <KFILE ATTRIBUTE VALUE>
CFILE ATTRIBUTE NAME> ::=
CARITHMETIC-VALUED FILE ATTRIBUTE NAME> /
{BOOLEAN-VALUED FILE ATTRIBUTE NAME> /
{MNEMONIC-VALUED FILE ATTRIBUTE NAME> /
{POINTER-VALUED FILE ATTRIBUTE NAME>
CARITHMETIC-VALUED FILE ATTRIBUTE NAME> ::= AREACLASS / AREAS /
AREASIZE /7 ASSIGNTIME / ATTVALUE / ATTYPE / BLOCK /
BLOCKSIZE / BUFFERS /7 CENSUS /7 COPIES / CYCLE / DATE /
DIRECTION / DISPOSITION / ENABLEINPUT / ERRORTYPE /
FAMILYSIZE / FILETYPE / LASTRECORD /
LASTSTATION / LINENUM / MAXGENNO / MAXRECSIZE /
MINRECSIZE / NEXTRECORD / PAGE / PAGESIZE /
POPULATION / RECEPTIONS / RECORD / RECORDSZ /s REEL /
ROWADDRESS /7 ROWINUSE / SAVEFACTOR /
SECURITYTYPE / SECURITYUSE / SCREEN / SERIALNO /
SIZEMODE / SIZEOFFSET / SIZE2 / SPEED / STATE /
TAPEREELRECORD /7 TRANSMISSIONO / TRANSMISSIONS / UNITNO /
UNITS /7 UNITSLEFT / USEDATE / VERSION / WIDTH
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(BOOLEAN-VALUED FILE ATTRIBUTE NAME> ::= ATTERR / BEGINATI! /
BREAK /7 CODPEFILE /7 COPIES 7/ CYLINDERMODE / DUPLICATED 7/
EOF / INTE. CHANGE / NULINPUT / OPEN / OPTIONAL / PRESENT /
READCHECK , RESIDENT / SINGLEPACK / UPDATE

<{MNEMONIC-VALUED FILE ATTRIBUTE NAME> ::= DENSITY / EXTMODE /
FILEKIND 7/ INTMODE / KIND / LABELTYPE / MYUSE /
OTHERUSE /7 PARITY / PROTECTION / SECURITYTYPE /
SECURITYUSE / SIZEMODE / SPEED /7 UNITS

(POINTER-VALUED FILE ATTRIBUTE NAME> ::= FAMILY / FORMESSAGE /
INTNAME /7 TITLE

(FILE ATTRIBUTE VALUE> ::= <CCONSTANT> /
<FILE ATTRIBUTE MNEMONIC VALUE>

<FILE ATTRIBUTE MNEMONIC VALUE> ::= <DENSITY MNEMONIC> /.

CERRORTYPE MNEMONIC> / <EXTMODE MNEMONIC> /
CFILEKIND MNEMONIC> / <INTMODE MNEMONIC> / <KIND MNEMONIC> /
C(LABELTYPE MNEMONIC> / <MYUSE MNEMONIC> /

¢OTHERUSE MNEMONIC> / <PARITY MNEMONIC)> 7/

CPROTECTION MNEMONIC> / <SECURITYTYPE MNEMONIC> /
<(SECURITYUSE MNEMONIC> / <SIZEMODE MNEMONIC> /

<SPEED MNEMONIC> / <STATE MNEMONIC> /

<UNITS MNEMONIC>

<{DENSITY MNEMONIC> ::= HIGH / MEDIUM / LOW /
SUPER

{ERRORTYPE MNEMONIC> ::= NOERROR / SUNOTREADY /
READPARITYERROR / READCHECKFATILURE 7/

{EXTMODE MNEMONIC> ::= SINGLE s BCL s/ EBCDIC

C(FILEKIND MNEMONIC> ::= SYSTEMDIRECTORY / VERSIONDIRECTORY /

DIRECTORY / CONTROLDECK / BACKUPDISK /
RECONSTRUCTIONFILE /7 SYSTEMDIRFILE 7/

COMPILERCODE /7 LIBRARYCODE / INTRINSICFILE /
MCPCODEFILE / ALGOLCODE /7 COBOLCODE / FORTRANCODE /
XALGOLCODE /7 PLICODE /s JOVIALCODE / ESPOLCODE 7/
DCALGOLCODE / BASICCODE / XFORTRANCODE / BQUNDCQDE /
CODEFILE / ALGOLSYMBOL s COBOLSYMBOL s/ FORTRANSYMBOL /
XALGOLSYMBOL / PLISYMBOL / JOVIALSYMBOL / ESPQLSYMBOL /
DCALGOLSYMBOL / BASICSYMBOL / XFORTRANSYMBOL / DATA
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¢<INTMODE MNEMONIC> ::= SINGLE / BCL /7 EBCDIC / ASCII

¢KIND MNEMONIC> ::= DISK / DISKPACK / DISPLAY / PAPER /
PAPERPUNCH /7 PAPERREADER / PETAPE / PRINTER / PUNCH /
READER / REMOTE / TAPE / TAPE7 / TAPES

<LABELTYPE MNEMONIC> ::= STANDARD / OMITTED / OMITTEDEOF

{MYUSE MNEMONIC> ::= CLOSED / IN /7 OUT 7 10

{OTHERUSE MNEMONIC> ::= SECURED / IN / OUT 7 IO

C(PARITY MNEMONIC> ::= STANDARD / NONSTANDARD

(PROTECTION MNEMONIC> ::= TEMPORARY / SAVE / PROTECTED

¢SECURITYTYPE MNEMONIC> ::= PRIVATE / CLASSA / CLASSB /
CLASSC

{(SECURITYUSE MNEMONIC> ::= SECURED / IN 7 OUT / 10

{SIZEMODE MNEMONIC> ::= SINGLE / HEX / BCL / EBCDIC

{SPEED MNEMONIC> ::= FAST / MEDIUMFAST / MEDIUMSLOW /
SLOW

{STATE MNEMONIC> ::= NORMAL / ATEND / PARITYERROR /
DATA ERROR / LOCKEDOUT / NOINPUT / BREAKHERE /
TIMEOUT / NEWUSER

{UNITS MNEMONIC> ::= WHORDS /7 CHARACTERS

SEMANTICS:

<FILE DECLARATION>S MAY NOT BE DECLARED IN THE OUTER BLOCK,
THEY BE USED IN ESPOL INTRINSICS.

NOR MAY

A <FILE DECLARATION> ASSOCIATES AN <IDENTIFIER> WITH A FILE. THAT

FILE"S ATTRIBUTES NEED NOT ALL BE SPECIFIED IN THE <FILE
DECLARATION>. THOSE ATTRIBUTES NOT SPECIFIED IN THE

<FILE

DECLARATION> MUST BE SET BY CALLING THE MCP PROCEDURE

"ATTRIBUTEHANDLER" USING THE APPROPRIATE PARAMETER(S).

A <(BOOLEAN-VALUED FILE ATTRIBUTE NAME> APPEARING WITHOUT THE
{LOGICAL VALUE>" PART IMPLIES "=TRUE".

REFER TO THE B6700 1/0 SUBSYSTEM INFORMATION MANUAL (5000185) FOR

DESCRIPTICNS AND EXPLANATIONS OF THE FILE ATTRIBUTES.



EXAMPLES:

FILE LINE
FILE FID

FYLE
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(KIND=PRINTER, BUFFERS=1,

{KIND=TAPES,
(KIND=DISK) ;

TITLE="CLUES",

MAXRECSIZE=17);
DENSITY=HIGH) ,

17
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7.8. INTERRUPT DECLARATIONS

SYNTAX:

C{INTERRUPT DECLARATION> ::= INTERRUPT <INTERRUPT SEGMENT>
CINTERRUPT SEGMENT> ::= KINTERRUPT IDENTIFIER>; <STATEMENT>
{INTERRUPT IDENTIFIER> ::= <IDENTIFIER>

SEMANTICS:

1. INTERRUPT DECLARATIONS PROVIDE A MEANS OF FORCING A PROCESS TO

DEPART FROM ITS CURRENT POINT OF CONTROL AND EXECUTE THE
STATEMENT ASSOCIATED WITH THE INTERRUPT DECLARATION.

2. IF THE PROCESS IS INACTIVE WHEN THE EVENT IS CAUSED, MORE THAN
ONE INTERRUPT STATEMENT MAY BE PENDING WHEN THE PROCESS IS
REACTIVATED. IN THIS CASE, THE INTERRUPT STATEMENTS ARE

PROCESSED IN THE BLOCK ORDER, WITH THE OUTERMOST BLOCKS FIRST,
BEFORE RETURN IS MADE TO THE REACTIVATION POINT.

3. AN INTERRUPT MUST BE ENABLED AND ATTACHED TO AN EVENT BEFORE
IT CAN HAVE ANY EFFECT.

AN INTERRUPT IS ATTACHED TO AN EVENT BY USING AN <ATTACH
STATEMENT> . THIS STATEMENT IMPLICITLY CAUSES THE INTERRUPT
(BEING ATTACHED) TO BE ENABLED. THE <DETACH STATEMENT> SEVERS
THE ASSOCIATION BETWEEN THE INTERRUPT AND THE EVENT. IT ALSO
IMPLICITLY CAUSES THE INTERRUPT TO BE DISABLED.

IF AN INTERRUPT IS ALREADY ATTACHED TO AN EVENT, THE INTERRUPT
MAY BE ENABLED OR DISABLED BY AN <ENABLE STATEMENT> OR A
{DISABLE STATEMENT)>. USING ONE OF THESE TWO STATEMENTS DOES
NOT AFFECT THE ASSOCIATION BETWEEN AN INTERRUPT AND THE EVENT
ATTACHED TO IT.
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4. WITHIN ANY BLOCK, TWO INTERRUPT DECLARATIONS MAY REFERENCE THE
SAME EVENT.

EXAMPLES:
INTERRUPT I1; A := A+B;

INTERRUPT 12; GO TO LBL;
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7.8. LABEL DECLARATIONS

SYNTAX:
{LABEL DECLARATION> ::= LABEL <LABEL LIST>
(LABEL LIST> ::= <LABEL IDENTIFIER> / <LABEL LIST> ,
{LABEL IDENTIFIER>
{LABEL IDENTIFIER> ::= <IDENTIFIER>
SEMANTICS:
1. A DECLARED LABEL DECLARATION DEFINES EACH IDENTIFIER IN ITS

LABEL LIST AS A LABEL IDENTIFIER.

2. A  LABEL IDENTIFIER MUST APPEAR IN A LABEL DECLARATION IN THE
HEAD OF THE BLOCK IN WHICH IT IS USED TO LABEL A STATEMENT.

3. A LABEL IDENTIFIER NEED NOT BE DECLARED IF ITS FIRST
APPEARANCE IN THE BLOCK IS IN A GO TO STATEMENT AND NO
NONLOCAL LABEL WITH THE SAME IDENTIFIER HAS PREVIOQUSLY
APPEARED.

EXAMPLES:

—— o —— ——— e v - ——

LABEL FOG;
LABEL L7,L8;

LABEL LISTS:

START ,EXIT,LOOP
NEXT
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7.10. LAYOUT DECLARATIONS

SYNTAX:

{LAYQOUT DECLARATION> ::= LAYOUT <LAYOUT PART LIST>

{LAYOUT PART LIST> ::= <LAYOUT PART> / <LAYOUT PART LIST> ,
{LAYOUT PART>

{LAYOUT PART> ::= <KLAYOUT IDENTIFIER> (<KLAYOUT ITEM LIST>)

CLAYOUT IDENTIFIER> ::= <KIDENTIFIER>

<LAYOUT ITEM LIST> ::= <LAYOUT ITEM> / <LAYOUT ITEM LIST> ,
CLAYOUT ITEM>

<LAYOUT ITEM> ::= <CLAYOUT FIELD> <KFIELD VALUE PART>

<LAYOUT FIELD> ::= <KFIELD PART> /7 <KFIELD> / <KFIELD IDENTIFIER>

{FIELD VALUE PART> ::= <EMPTY> /

{REPLACEMENT OPERATOR> <UNSIGNED INTEGER>

SEMANTICS:

A  LAYOUT DECLARATION IDENTIFIES EACH IDENTIFIER IN ITS LAYOUT
PART LIST AS A LAYOUT IDENTIFIER AND SPECIFIES A LAYOUT ITEM
LIST.

—

e. A LAYOUT ITEM LIST IS COMPOSED OF ONE OR MORE FIELDS, REFERRED
TO AS LAYOUT ITEMS.

3. A LAYOUT ITEM MAY BE ANY OF THE FOLLOWING:
A. A PREVIOUSLY DECLARED FIELD IDENTIFIER.
B. AN UNIDENTIFIED FIELD.
C. A FIELD PART.
4. A  LAYOUT ITEM MAY SPECIFY A DEFAULT VALUE FOR THE FIELD. IF

NO DEFAULT VALUE IS GIVEN AND NO VALUE IS ASSIGNED, THE FIELD




IS IGNORED.

EXAMPLES:

LAYOUT C2Ss
LAYOUT LOOK
Bl = B:6

(7:6

(42:

-

6
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5, QA = B:6 ~ 92,
~ 9, QA = BxQ-R:2)

Qulzy,

€3S

(4:2

-

3)

7 -

22
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7.11. MONITOR DECLARATIONS

{MONITOR DECLARATION> ::= MONITOR <PROCEDURE IDENTIFIER>
( <KMONITOR LIST> )
{MONITOR LIST> ::= <KMONITORED ITEM> /
{MONITOR LIST> , <MONITORED ITEM>
{MONITORED ITEM> ::= <SIMPLE VARIABLE> / <ARRAY IDENTIFIER>

SEMANTICS:

WITHIN THE SCOPE OF A MONITOR DECLARATION, THE PROCEDURE IDENTIFIED
IN THE MONITOR DECLARATION WILL BE EXECUTED WHENEVER A VALUE IS TO
BE ASSIGNED --BY MEANS OF THE ASSIGNMENT STATEMENT-- TO A MONITORED

ITEM. THE PROCEDURE MUST HAVE THE SAME TYPE AS THE ITEM AND MUST
RETURN THE VALUE TO BE ASSIGNED TO THE ITEM. THE PROCEDURE MAY
ONLY HAVE TWO PARAMETERS. THE PARAMETERS MUST BE SPECIFIED AS
VALUE PARAMETERS. THE FIRST PARAMETER CORRESPONDS TO THE FIRST

EIGHT CHARACTERS OF THE IDENTIFIER OF THE MONITORED ITEM. THE
SECOND PARAMETER CORRESPONDS TO THE VALUE OF THE EXPRESSION.
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7.12. PICTURE DECLARATIONS

SYNTAX:

(PICTURE DECLARATION> ::= <SAVE OR OWN> PICTURE <KPICTURE PART LIST>

{SAVE OR OWN> ::= SAVE / OWN

<PICTURE PART LIST> ::= KPICTURE PART> / <KPICTURE PART LIST> ,
(PICTURE PART>

{PICTURE PART> ::= <KPICTURE IDENTIFIER> ( <PICTURE> )

(PICTURE IDENTIFIER> ::= <IDENTIFIER>

(PICTURE> ::= <KPICTURE SYMBOL> / <PICTURE> <KPICTURE SYMBOL>

(PICTURE SYMBOL> ::= "C(HEXADECIMAL STRING>" / "<BCL STRING>" /

"CASCII STRING>" /7 "<EBCDIC STRING>" /
{PICTURE CHARACTER> <REPEAT PART> /
{CONTROL CHARACTER> / <INTRODUCTION> /
{SKIP CHARACTER> <REPEAT PART> /
{SINGLE PICTURE CHARACTER>
{REPEAT PART> ::= KEMPTY> /7 ( <UNSIGNED INTEGER> ) / (*)
{CONTROL CHARACTER> ::= 4% / 6 / 7 / 8 /
{SKIP CHARACTER> ::= > / <
{INTRODUCTION> ::= <INTRODUCTION CODE> <NEW CHARACTER>
{INTRODUCTION CODE> ::= B /7 C / M/ N/ P / U
{NEW CHARACTER> ::= <KSTRING CHARACTER> / "
{SINGLE RICTURE CHARACTER> ::= J / S
(PICTURE CHARACTER> ::= A / D/ E /7 F ¢+ 1/ Q@ /7 R/ X/ Z + 8

SEMANTICS:

1. THE PICTURE DECLARATION PROVIDES A CONSTRUCT FOR GENERALIZED
CHARACTER EDITING. THE FOLLOWING EDITING OPERATIONS MAY BE
PERFORMED:

A. UNCONDITIONAL CHARACTER MOVES.

B. MOVE CHARACTERS WITH LEADING ZERO EDITING.



7- 25
B6700/B7700 ESPOL

c. MOVE CHARACTERS WITH LEADING ZERO EDITING AND FLOATING
CHARACTER INSERTION.

D. MOVE CHARACTERS WITH CONDITIONAL CHARACTER INSERTION.

E. MOVEZ NUMBERIC PART OF CHARACTERS ONLY.

F. MOVE CHARACTERS WITH UNCONDITIONAL CHARACTER INSERTION.
G. SKIP SOURCE CHARACTERS (FORWARD AND REVERSE).

H. INSERT OVERPUNCH SIGN ON THE PREVIOUS CHARACTER.

A PICTURE CONSISTS OF A NAMED STRING OF EDITING SYMBOLS WHICH

ARE ENCLOSED IN PARENTHESES. THE PICTURE EDITING SYMBOLS
LISTED BELOW MAY BE COMBINED IN ANY ORDER TO PERFORM A WIDE
RANGE OF EDITING FUNCTIONS. "OWN" PICTURES PRODUCE IN-LINE
CODE.

IF THE REPEAT PART IS EMPTY, IT IS ASSUMED TO BE EQUAL TO ONE.
IF THE REPEAT PART IS OF THE FORM "(*)", AN UNSIGNED INTEGER
VALUE IS EXPECTED FROM THE <(REPEAT PARAMETERS> IN A STRING
TRANSFER STATEMENT. |

THE FOLLOWING OUTPUT CHARACTERS ARE ASSUMED FOR THE
INTRODUCTION CODES. ANQTHER CHARACTER MAY BE SUBSTITUTED FOR
THE ASSUMED CHARACTER BY THE USE OF THE INTRODUCTION PHRASE,

AS DEFINED IN THE SYNTAX.

OUTPUT INTRODUCTION NORMAL

CHARACTER CODE USE

SPACE (BLANK) B REPLACEMENT OF LEADING ZEROS.
) C CONDITIONAL INSERT CHARACTER.

- M CHARACTER INSERTION IF MINUS.
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UNCONDITIONAL INSERT CHARACTER.
CHARACTER INSERTION IF PLUS.

$ FLOATING CHARACTER INSERTION.
5. THE CONTROL CHARACTERS SHOWN BELOW CAUSE THE FOLLOWING ACTION:

4 SET THE DEFAULT CHARACTER SIZE OF INSERTED
CHARACTERS AND STRINGS TO FOUR BITS.

5) SET THE DEFAULT CHARACTER SIZE OF [INSERTED
CHARACTERS AND STRINGS TO SIX BITS.

7 SET THE DEFAULT CHARACTER SIZE OF INSERTED
CHARACTERS AND STRINGS TO SEVEN BITS.

8 SET THE DEFAULT CHARACTER SIZE OF INSERTED
CHARACTERS AND STRINGS TO EIGHT BITS.
REINITIATES LEADING ZERO REPLACEMENT.

6. QUOTED STRINGS ARE INSERTED UNCONDITIONALLY IN THE DESTINATION
STRING. THE CONTROL CHARACTERS 4,6,7,AND 8 TELL THE COMPILER
WHICH CHARACTER SET TO EXPECT. BCL IS THE DEFAULT CHARACTER
SET.

7. THE SINGLE PICTURE CHARACTERS PERFORM THE FOLLOWING ACTION:

J IF A MOVE WITH FLOAT (E OR F) HAS NOT INSERTED A
FLOAT CHARACTER, TERMINATE THE FLOAT AND INSERT THE
"U" CHARACTER. OTHERWISE, PERFORM NO OPERATION.
S INSERT A SINGLE "P" CHARACTER IF THE SIGN IS PLUS.
OTHERWISE, INSERT A SINGLE "M" CHARACTER.
8. THE PICTURE CHARACTERS LISTED BELOW PERFORM THE FOLLOWING

ACTION:



9.
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MOVE THE NUMBER OF CHARACTERS SPECIFIED BY THE
REPEAT FIELD.

IF AN E OR F FLOAT HAS NOT ENDED, INSERT THE "B"
CHARACTER. OTHERWISE, INSERT THE "C" CHARACTER,.

MOVE THE NUMERIC PART ONLY FOR THE NUMBER OF
CHARACTERS SPECIFIED BY THE REPEAT FIELD. SUPPRESS
LEADING ZEROS BY SUBSTITUTING THE "B" CHARACTER. IF
THE SIGN IS PLUS, INSERT A "P" CHARACTER IN FRONT OF
THE FIRST NONZERO NUMBER. OTHERWISE, INSERT AN "M"
CHARACTER. END THE FLOAT ACTION.

PERFORM A MOVE NUMERIC WITH LEADING ZEROS REPLACED
BY THE "B" CHARACTER. INSERT A "U" CHARACTER IN
FRONT OF THE FIRST NONZERO NUMBER. END THE FLOAT
ACTION.

INSERT THE "N" CHARACTER UNCONDITIONALLY.

BACK UP THE NUMBER OF CHARACTERS INDICATED BY THE
{REPEAT PART> AND INSERT A SIGN OVERPUNCH.

IF AN E OR F FLOAT HAS NOT ENDED, INSERT THE "P"
CHARACTER. OTHERWISE, INSERT THE "M" CHARACTER.

SKIP THE DESTINATION POINTER FORWARD BY THE NUMBER
OF CHARACTERS SPECIFIED IN THE REPEAT FIELD.

PERFORM A MOVE NUMERIC WITH LEADING ZEROS REPLACED
BY BLANKS.

MOVE THE NUMERIC PART ONLY OF THE NUMBER OF
CHARACTERS SPECIFIED BY THE REPEAT FIELD.

THE PICTURE SKIP CHARACTERS PERFORM THE FOLLOWING ACTION:
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SKIP THE SOURCE POINTER BACKWARDS BY THE NUMBER OF
CHARACTERS SPECIFIED IN THE REPEAT FIELD.

SKIP THE SOURCE POINTER FORWARD BY THE NUMBER OF
CHARACTERS SPECIFIED IN THE REPEAT FIELD.
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7.13. PROCEDURE DECLARATIONS

{PROCEDURE DECLARATION>

{PROCEDURE HEADING> ::=

(PROCEDURE IDENTIFIER>
{FORMAL PARAMETER PART>

1= (EMPTY> / (KFORMAL PARAMETER LIST>)

:= (SAVE PART> <PROCEDURE TYPE> PROCEDURE
{PROCEDURE HEADING> <PROCEDURE BODY>

<SAVE PART> ::= <EMPTY> / SAVE / SAVE 1

{PROCEDURE TYPE> ::= <EMPTY> /7 <KTYPE>

(PROCEDURE IDENTIFIER> <ADDRESS PART)>

{FORMAL PARAMETER PART>;

CIDENTIFIER>

’

{VALUE PART> <KSPECIFICATION PART>
:= {FORMAL PARAMETER>/
{FORMAL PARAMETER LIST> <(PARAMETER DELIMITER>

{FORMAL PARAMETER LIST>

{FORMAL PARAMETER>
{FORMAL PARAMETER> ::= <
{VALUE PART> ::= <EMPTY>
{SPECIFICATION PART> ::=

{SPECIFICATION>

v IDENTIFIER LIST> ; :
SPECIFICATION> /7 <KSPECIFICATION PART> ;

CSPECIFICATIOND> ::= KSPECIFIER> <(IDENTIFIER LIST> /
{ARRAY SPECIFICATION>

{SPECIFIER> ::= KTYPE> / <PROCEDURE TYPE> PROCEDURE /
QUEUE / EVENT / PICTURE

CIDENTIFIER LIST> ::= KIDENTIFIER> / <KIDENTIFIER LIST> ,

{IDENTIFIER>
(ARRAY SPECIFICATION>

{DIRECT SPECIFIER> <(ARRAY TYPE> ARRAY

{ARRAY SPECIFIER LIST>
(DIRECT SPECIFIER> ::= <EMPTY> / DIRECT
CARRAY TYPE> ::= <EMPTY> / (TYPED> / EVENT

{ARRAY SPECIFIER LIST>

{ARRAY SPECIFIER> /

{ARRAY SPECIFIER LIST>, <ARRAY SPECIFIER>
{ARRAY SPECIFIER> ::= (ARRAY IDENTIFIER LIST> [ <BOUND SPECIFIER> 1
::= <ARRAY IDENTIFIER> /
{ARRAY IDENTIFIER LIST> , <ARRAY IDENTIFIER>

{ARRAY IDENTIFIER LIST>
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{BOUND SPECIFIER> ::= * / <KBOUND SPECIFIER> , *
{PROCEDURE BODY> ::= <STATEMENT> / FORWARD / EXTERNAL ~/ NULL
SEMANTICS:

1. A PROCFDURE DECLARATION DEFINES THE PROCEDURE IDENTIFTER AS

THE NAME OF A PROCEDURE.

2. A <SAVE PART> OF "SAVE" INDICATES THAT THE CODE FOR THE
PROCEDURE CURRENTLY BEING DECLARED IS TO BE IN THE SAME
SEGMENT AS THE BLOCK IN WHICH IT IS DECLARED. THUS THE
COMPILER WILL NOT CREATE A NEW SEGMENT FOR THE PROCEDURE.

"SAVE" ALSO SPECIFIES CONTROL STATE.

3. A <(SAVE PART> OF "SAVE 1" INDICATES THAT THE PROCEDURE BEING
DECLARED IS AN "INITIALIZATION" PROCEDURE. THE CODE FOR THE
PROCEDURE WILL BE AT THE END OF THE INITIAL BLOCK
INFORMATION WHICH IS LOADED BY THE HARDWARE. THERE WILL BE

THREE WORDS OF INFORMATION BETWEEN THE "SAVE ! CODE"

AND THE

REST OF THE INITIAL BLOCK, IN ORDER TO FACILITATE RELOCATION

OF THE AREA AFTER INITIALIZATION IS COMPLETE.

Y. THE DIRECTIONS GIVEN FOR THE TYPE DECLARATICON ADDRESS PART
APPLY TO PROCEDURE DECLARATIONS. THE ADDRESS SPECIFIED MUST
BE THAT OF A PROGRAM CONTROL WORD OR AN INDIRECT REFERENCE

WORD POINTING TO A PROGRAM CONTROL HWORD.

5. THE VALUE PART SPECIFIES WHICH FORMAL PARAMETERS ARE TO BE
CALLED BY VALUE. WHEN A FORMAL PARAMETER IS CALLED BY VALUE,
THE FORMAL PARAMETER IS SET TO THE VALUE OF THE CORRESPONDING
ACTUAL PARAMETER. THEREAFTER, THE FORMAL PARAMETER IS HANDLED
AS A VARIABLE THAT IS LOCAL TO THE PROCEDURE BODY. THAT
ANY CHANGE OF VALUE OF THE VARIABLE WILL NOT RAMIFY OUTSIDE

THE PROCEDU~E BODY.

6. ONLY ARITHMETIC, BOOLEAN, POINTER, AND REFERENCE EXPRESSIONS
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MAY BE GIVEN AS ACTUAL PARAMETERS TO BE CALLED BY VALUE.
THESE EXPRESSIONS WILL BE EVALUATED ONCE, BEFORE ENTRY INTO
THE PROCEDURE BODY.

FORMAL PARAMETERS NOT IN THE VALUE PART ARE CALLED BY NAME (AN
EXCEPTION IS THE EVENT FORMAL PARAMETER; SEE BELOW). THIS
MEANS THAT WHEREVER A FORMAL PARAMETER -- CALLED BY NAME --
APPEARS IN THE PROCEDURE BODY, THE FORMAL PARAMETER IS
REPLACED BY THE ACTUAL PARAMETER.

EVENT FORMAL PARAMETERS ARE CALLED BY REFERENCE (NOT IN ANY
WAY CONNECTED WITH THE ESPOL REFERENCE TYPE). CALL BY
REFERENCE DIFFERS FROM CALL BY NAME IN THAT WHEN THE ACTUAL
PARAMETER IS A SUBSCRIPTED VARIABLE, THE REFERENCED ARRAY
ELEMENT IS DETERMINED AT THE TIME OF CALL. IT IS THIS ARRAY
ELEMENT WHICH IS ACCESSED AT EACH APPEARANCE OF THE FORMAL
PARAMETER WITHIN THE PROCEDURE BODY.

EVERY FORMAL PARAMETER MUST APPEAR IN THE SPECIFICATION PART.

AN "*" MUST APPEAR IN A BOUND SPECIFIER FOR EACH DIMENSION OF
THE ARRAY.

ESPOL PROCEDURES ARE RECURSIVE.

IN CERTAIN SITUATIONS WHERE PROCEDURES ARE CALLED RECURSIVELY,
IT IS NECESSARY TO CALL A PROCEDURE THAT HAS NOT BEEN DECLARED
THE DECLARATOR "FORWARD" IS USED IN THIS CIRCUMSTANCE. THAT
IS, THERE IS FIRST AN APPROPRIATE PROCEDURE DECLARATION, WITH
THE PROCEDURE BODY REPLACED BY "FORWARD", THEN THE CALL ON THE
PROCEDURE, AND LATER, THE COMPLETE PROCEDURE DECLARATION.

A <PROCEDURE BODY> OF "EXTERNAL" INDICATES THAT THE PROCEDURE
WILL BE BOUND IN LATER AND NOT COMPILED IN NOW.

IF  "NULL" IS SPECIFIED AS THE <PROCEDURE BODY>, THE COMPILER
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GENERATES NOTHING FURTHER. THIS IS TYPICALLY USED WHEN THE
PROGRAMMER KNOWS MORE THAN THE COMPILER.

EXAMPLES:

PROCEDURE FAKE;X«<X+Z
PROCEDURE NEXT(A); VALUE A; REAL A; X-A+1
PROCEDURE NEXT(A); VALUE A; REAL A; FORWARD

PROCEDURE HEADING:

COMMUNE = INTRIN (A); REAL A;

FORMAL PARAMETER PARTS:

(A,B,C); VALUE A; REAL A,B,C;
(ABSTRACT,DEGENERATE); VALUE ABSTRACT; REAL ABSTRACT;
PROCEDURE DEGENERATE;

FORMAL PARAMETER LISTS:

A,B,C
X) "VALUE OF EXPRESSION X PLUS 2 "(CALCRULE

VALUE PART:

VALUE X,Y,Z

SPECIFICATION PART:

INTEGER N; ARRAY A,B,C,X!1,X2[*]1;ALPHA ARRAY X3[*];
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SPECIFICATIONS:

INTEGER N,O0,P,Q
PRCCEDURE MIN, MAX, FIX
QUEUE X,Y,Z

EVENT A,B.C

QUEUE ARRAY FREDI[*]

SPECIFICATIONS:

REAL ARRAY GYM [*, *]
BOOLEAN ARRAY WADSUP [*,* %], CUMONI[*, *]

SPECIFIER LISTS:

GIGO[*]
HERE[*1,THEREL*,*, % #*]

ARRAY SPECIFIER:

X1, X2, X3 [*]

PROCEDURE BODIES:

BEGIN

[«-x+QxR;V~I+RAYG(Q) ;END SAMPLE

FORWARD

7 -

33
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7.14%. QUEUE AND QUEUE ARRAY DECLARATIONS

SYNTAX:

{QUEUE DECLARATION> ::= QUEUE <QUEUE HEAD> <QUEUE BODY>

<QUEUE ARRAY DECLARATION> ::= QUEUE ARRAY <QUEUE ARRAY HEAD>
[<INDEX BOUND>! <QUEUE BODY>

{QUEUE HEAD> ::= <QUEUE IDENTIFIER> <INTERNAL NAME PART>

{QUEUE ARRAY HEAD> ::= <QUEUE ARRAY IDENTIFIER>
CINTERNAL NAME PART>

INDEX BOUND> ::= <ARITHMETIC EXPRESSION>

CINTERNAL NAME PART> ::= <EMPTY> / : <SECOND NAME> <ADDRESS PART>

{SECOND NAME> ::= <KIDENTIFIER>

{QUEUE BODY> ::= <ENTRY DESCRIPTION> ; <ALGORITHM PART>

(ENTRY DESCRIPTION> ::= (<ENTRY ITEM LIST>) ; <VALUE PART> ;
{SPECIFICATION PART>

CENTRY ITEM LIST> ::= <ITEM LIST> <INVISIBLE ITEM LIST>

CITEM LIST> ::= <ITEM IDENTIFIER> /
<ITEM LIST> <PARAMETER DELIMITER> <ITEM IDENTIFIER>

CINVISIBLE ITEM LIST> ::= (ITEM LISTS

{ALGORITHM PART> ::= <KEMPTY> / USING <ALGORITHM LIST>

CALGORITHM LIST> ::= <ALGORITHM> / <ALGORITHM> : <ALGORITHM LIST>

{ALGORITHM> ::= <BOOLEAN ALGORITHM IDENTIFIER> IF

{BOOLEAN EXPRESSION> / <REFERENCE ALGORITHM IDENTIFIER> IS
(REFERENCE EXPRESSION> / TO <ALGORITHM IDENTIFIER> ,
{(STATEMENT> / <LOCK SPECIFICATION> /

{INTEGER ALGORITHM IDENTIFIER>, <STATEMENT>

{LOCK SPECIFICATION> ::= LOCKED / LOCKED <QUEUE NAME>

{QUEUE IDENTIFIER> ::= <KIDENTIFIER>

{QUEUE ARRAY IDENTIFIER> ::= <KIDENTIFIER>

(REFERENCE ALGORITHM IDENTIFIER> ::= ALLOCATE / NEXT / LAST /
FIRST / PRIOR

CALGORITHM IDENTIFIER> ::= INSERT / REMOVE / DELINK / <KIDENTIFIER>

NTIFIER>

E EMPTY / FULL
ENTIFIER>

POPULATION

1

{BOOLEAN ALGORITHM 1ID
{INTEGER ALGORITHM 1D
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SEMANTICS:

1. A QUEUE IS AN ORDERED LIST OF ENTRIES. EACH ENTRY HAS THE
FORM OF AN <ARRAY ROW>, WITH ONE WORD FOR EACH (KITEM
IDENTIFIER> IN THE <ENTRY ITEM LIST>.

2. A  QUEUE ARRAY IS AN ARRAY OF QUEUES. THE <INDEX BOUND>
DESIGNATES THE NUMBER OF QUEUES INVOLVED AND IS A STRICT UPPER
BOUND FOR THE QUEUE ARRAY SUBSCRIPTS.

3. THE <ENTRY ITEM LIST> IS IN EFFECT A DECLARATION FOR EACH OF
THE <ITEM IDENTIFIER>S APPEARING IN IT. THOSE <KITEM
IDENTIFIER>S APPEARING IN THE <INVISIBLE ITEM LIST> ARE
UNDERSTOOD TO BE LOCAL TO THE QUEUE DECLARATION AND MAY NOT BE
REFERENCED EXCEPT IN THE <QUEUE BODY>. THE REMAINING <ITEM
IDENTIFIER>S WILL BE LOCAL TO THE BLOCK IN WHICH THE QUEUE 1S
DECLARED.

4. WHEN AN <ENTRY EXPRESSION> IS CREATED, THE ELEMENTS IN THE
{ACTUAL ITEM LIST> MUST BE IN A ONE-TO-ONE-CORRESPONDENCE WITH
THE <ITEM IDENTIFIER>S IN THE <KITEM LIST> OF THE <ENTRY
DESCRIPTION> FOR THE QUEUE IN QUESTION. THE INVISIBLE <ITEM
IDENTIFIER>S WILL NOT HAVE CORRESPONDING <ACTUAL PARAMETER>S.

5. THE <SECOND NAME> OF THE QUEUE OR QUEUE ARRAY IS LOCAL TO THE
{QUEUE BODY>. IT IS USED WITHIN THE <QUEUE BODY> WHENEVER IT
IS NECESSARY TO REFER TO THE QUEUE ITSELF IN A SITUATION WHICH
WOULD OTHERWISE LEAD TO A RECURSIVE CALL ON THE QUEUE
ALGORITHMS.

6. THE RESERVED WORD "ENTRY" IS LOCAL TO THE <QUEUE BODY>. IT IS
USED TO REFER TO THE ENTRY WHICH IS CURRENTLY BEING PLACED IN
OR REMOVED FROM THE QUEUE. FOR <QUEUE ARRAY DECLARATION>S
THERE IS ALSO THE RESERVED WORD "INDEX" WHICH IS LOCAL TO THE
{QUEUE BODY>. "INDEX" 1S THE CURRENT SUBSCRIPT TO THE QUEUE
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ARRAY.

THE "ALLOCATE" ALGORITHM WILL BE INVOKED WHENEVER IT IS
NECESSARY TO ALLOCATE SPACE FOR AN ENTRY OR AN <ENTRY
EXPRESSION>. IF NO "ALLOCATE" ALGORITHM IS GIVEN, THEN AN
<ENTRY EXPRESSION> USING THE <QUEUE NAME> CANNOT BE USED.

THE "INSERT" ALGORITHM IS USED TO INSERT NEW ENTRIES IN THE
QUEUE. IT WILL BE CALLED EACH TIME A <QUEUE ASSIGNMENT> IS
USED. THUS A <QUEUE ASSIGNMENT> MAY NOT BE USED FOR A QUEUE
LACKING A "INSERT" ALGORITHM.

THE QUEUE ALGORITHMS USED BY A QUEUE ARE LOCAL TO THE BLOCK IN
WHICH THE QUEUE IS DECLARED. IN AN EXPLICIT CALL ON A QUEUE
ALGORITHM, THE <ACTUAL PARAMETER LIST> WILL HAVE THE FOLLOWING
GENERAL FORMAT: {QUEUE NAME>, {REFERENCE EXPRESSION>,
CARITHMETIC EXPRESSION>. THE <QUEUE NAME> PARAMETER MUST
ALWAYS BE PRESENT. THE <REFERENCE EXPRESSION> IS NOT REQUIRED
FOR ALL ALGORITHMS; WHEN USED, IT IS PASSED TO "ENTRY" IN THE
{QUEUE BODY>. THE <ARITHMETIC EXPRESSION> IS REQUIRED ONLY
FOR QUEUE ARRAYS, AND EVEN THEN IT MAY NOT BE NECESSARY. THE
{ARITHMETIC EXPRESSION> IS PASSED TO "INDEX" IN THE <QUEUE
BODY> OF THE <QUEUE ARRAY DECLARATION>. THE FOLLOWING TABLE
SHOULD BE HELPFUL.

éLGORITHM REFERENCE INTEGER
REMOVE NO YES
INSERT YES YES
DELINK YES YES
ALLOCATE NO NO
NEXT NO YES
LAST NO YES
FIRST NO YES
PRIOR YES YES
EMPTY NO YES

FULL NO YES
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POPULATION NO YES
ALL OTHERS YES YES

EXAMPLES:

REFERENCE LASTREADY;

QUEUE READYLIST:FIRSTREADY(STKNR,PRIORITY:NEXTREADY, PREADY);
VALUE NEXTREADY,PREADY,STKNR,PRIORITY;
INTEGER STKNR,PRIORITY;
REFERENCE NEXTREADY,PREADY;

USING

TO INSERT, IF LASTREADY=NULL

THEN NEXTREADY@ (LASTREADY~-FIRSTREADY~ENTRY)~PREADY+-NULL
ELSE IF PRIORITY@ENTRY = PRIORITYe(PREADY*(ENTRY)<-LASTREADY)
THEN
NEXTREADY@ (NEXTREADY@(LASTREADY)<~LASTREADY<ENTRY)«~NULL
ELSE IF PRICITY®ENTRY < PRIO
PREADYe (PREADYe (NEXTRE
~ENTRY}+~NULL

RITY THEN COMMENT GOES AT HEAD;
ADY@ (ENTRY)-FIRSTREADY)-FIRSTREADY

ELSE
BEGIN
WHILE PRIORITYeENTRYCKPRIORITYePREADY@ENTRY DO
PREADY® (ENTRY)~PREADYe@PREADY@ENTRY ;
NEXTREADYe@ (ENTRY)-NEXTREADY@PREADY@ENTRY;
NEXTREADY@ (PREADY@ENTRY)-PREADY@ (NEXTREADY@ENTRY)-ENTRY
END:
EMPTY IF FIRSTREADY=NULL:
TC REMOVE,
IF ENTRY=FIRSTREADY THEN
IF FIRSTREADY=LASTREADY THEN
FIRSTREADY~LASTREADY<NULL
ELSE PREADYe(FIRSTREADY-NEXTREADY)<~NULL
ELSE IF ENTRY=LASTREADY THEN
NEXTREADY@ (LASTREADY-PREADY@ENTRY)~NULL
ELSE - PREADY@ (NEXTREADY® (PREADY@ENTRY)-NEXTREADY®ENTRY)
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~-PREADY@ENTRY ;

7=

38
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7.15. TYPE DECLARATIONS

<TYPE DECLARATION> ::= KTYPE> <TYPE LIST> /
OWN <KTYPE> <TYPE LIST>
<TYPE> ::= BOOLEAN / DOUBLE / EVENT / INTEGER / NAME / POINTER
REAL / REFERENCE / WORD
<TYPE LIST> ::= KTYPE PART> /7 <TYPE LIST> , TYPE PART>
<TYPE PART> ::= KTYPE IDENTIFIER> <ADDRESS PART> /
{TYPE IDENTIFIER> <REPLACEMENT OPERATOR> <INITIAL VALUE>
(ADDRESS PART> ::= <EMPTY> / = <ADDRESS>
<{ADDRESS> ::= <IDENTIFIER> / <ADDRESS COUPLE> /
CIDENTIFIER> <ADDING OPERATOR> <UNSIGNED INTEGER>
C(ADDRESS COUPLE> ::= (<KLEVEL> <DISPLACEMENT>)
CLEVEL> ::= <CUNSIGNED INTEGER> / - <UNSIGNED INTEGER>»
{DISPLACEMENT> ::= <EMPTY> / , <UNSIGNED INTEGER>
CINITIAL VALUED> ::= {EXPRESSION>
{TYPE IDENTIFIER> ::= <IDENTIFIER>

SEMANTICS:

7-

/

39

1. A <TYPE DECLARATION> DEFINES THE TYPE OF VALUE OF EACH <TYPE

IDENTIFIER>.

2. A <KTYPE DECLARATION> MAY ALSO ASSIGN THE ADDRESS OF THE
IDENTIFIER, OR ASSIGN THE INITIAL VALUE OF THE IDENTIFIER,
SPECIFY THAT THE IDENTIFIER HAS THE PROPERTY SPECIFIED BY THE
DECLARATOR., THE OWN PROPERTY ACTION IS ESSENTIALLY THE SAME
AS THAT WHICH WOULD OCCUR IF THE PROGRAMMER WERE TO SPECIFY AN
ADDRESS COUPLE REFERENCING THE ZERO LEVEL WITH AN EMPTY

DISPLACEMENT.

OR

3. AN <ADDRESS> WHICH IS AN <CIDENTIFIER> ASSIGNS THE <TYPE

IDENTIFIER> TO THE SAME LOCATION AS THE <IDENTIFIER>.

THE
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CIDENTIFIER> MUST HAVE BEEN DECLARED PREVIOUSLY AND MUST
IDENTIFY A QUANTITY HAVING A STACK ADDRESS.

AN EMPTY ADDRESS PART RESULTS IN THE ASSIGNMENT OF AN ADDRESS
COUPLE BY THE COMPILER.

AN ADDRESS COUPLE IS AN ADDRESSING LEVEL AND A DISPLACEMENT
FROM THE BASE OF THAT LEVEL.

THE ADDRESSING LEVEL MAY RANGE FROM ZERO TO 31.

A NEGATIVE INTEGER USED AS A LEVEL DIRECTS THE COMPILER TO

DETERMINE THE LEVEL REFERENCED BY SUBTRACTING THE INTEGER FROM

THE LEVEL OF THE BLOCK BEING COMPILED.

AN EMPTY DISPLACEMENT DIRECTS THE COMPILER TO USE THE NEXT
AVAILABLE DISPLACEMENT FOR THE LEVEL INDICATED.

THE RANGE OF DISPLACEMENT DEPENDS UPON THE VALUE OF LEVEL:

LEVEL DISPLACEMENT RANGE
0,1 0 - 8191

2,3 0 - 40895

4 - 7 0 - 2047

8 - 15 0 - 1023

16 - 31 0 - 511

THE SPECIFIED LEVEL MUST BE LESS THAN OR EQUAL TO THE CURRENT
LEVEL.

IT IS POSSIBLE FOR TWO OR MORE IDENTIFIERS TO HAVE THE SAME
ADDRESS COUPLE (DIRECTED BY THE PROGRAMMER). IT IS THE
RESPONSIBILITY OF THE PROGRAMMER TO SEE THAT THE ANTECEDENTS
OF AN ADDRESS COUPLE USED AS AN ADDRESS PART ARE CORRECT.

AN INITIAL VALUE EXPRESSION ASSIGNS THE VALUE THAT THE
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IDENTIFIER HAS UPON ENTERING THE BLOCK IN WHICH THE TYPE
DECLARATION APPEARS. THE EXPRESSION IS EVALUATED UPON EACH
ENTRY TO THE BLOCK. ALL INITIAL VALUE EXPRESSIONS ARE
EVALUATED IN THE ORDER IN WHICH THEY APPEAR.

13. AN INITIAL VALUE EXPRESSION MUST BE OF THE SAME TYPE AS THE
DECLARATION.

4. IF AN INITIAL VALUE IS NOT SPECIFIED FOR ANY TYPE IDENTIFIER,
THE INITIAL VALUE OF THAT IDENTIFIER IS ZERO.

EXAMPLES:

OWN REAL V, Q;

v
OWN INTEGER B,A;

(>4

INTEGER Q+~1, R, S=T, V=(3,4);

TYPE LIST:

GENERAL =(1,2),F12T7+-5,2=(3)

TYPE PART:
ZERO+-1
QUOTE = (3,4)
TERIF=GRT
ADDRESS:

ZQW



B6700/B7700 ESPOL

(3,4)

INITIAL VALUE:

IF B THEN XxQ ELSE BOD+NOTHING

7_

42
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7.186. VALUE ARRAY DECLARATIONS

{VALUE ARRAY DECLARATION> ::= <ARRAY SAVE PART> <VALUE TYPE>
VALUE ARRAY <VALUE ARRAY PART LIST>

(ARRAY SAVE PART> ::= <EMPTY> / SAVE

(VALUE TYPE> ::= REAL / INTEGER s DOUBLE / BOOLEAN

{VALUE ARRAY PART LIST> ::= <KVALUE ARRAY IDENTIFIER>
{REPLACEMENT OPERATOR> (<KCONSTANT LIST>) /
{VALUE ARRAY IDENTIFIER> (<CONSTANT LIST>)

{CONSTANT LIST> ::= (CONSTANT> / <CONSTANT LIST> , <CONSTANT>

(CONSTANT> ::= <NUMBER> / <LOGICAL VALUE> / <STRING> /
(CONSTANT EXPRESSION> / <UNSIGNED INTEGER> (<KCONSTANT LIST>)

(CONSTANT EXPRESSION> ::= £LAN EXPRESSION WHICH CAN BE ENTIRELY
EVALUATED BY THE ESPOL COMPILER AT COMPILE TIMEN

SEMANTICS:

THE VALUE ARRAY DECLARATION DEFINES A ONE-DIMENSIONAL ARRAY OF
VALUES.

A <(CONSTANT EXPRESSION> CAN CONSIST CF ANYTHING WHICH THE ESPOL
COMPILER CAN COMPLETELY EVALUATE AT COMPILE TIME. THIS INCLUDES
CONCATENATION, VARIOQUS <INTRINSIC>S SUCH AS FIRSTONE, ONES, ETC.

EXAMPLES:

SAVE BOOLEAN VALUE ARRAY DISPLAYOPT-(TRUE, FALSE, FALSE, TRUE)
VALUE ARRAY EPSILON(8"2.71828182845304523536028747135266")
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8. STATEMENTS

8.1. GENERAL

THE UNITS OF OPERATION WITHIN THE LANGUAGE ARE CALLED STATEMENTS.

SYNTAX:
CSTATEMENT> ::= <CONDITIONAL STATEMENT> / <UNCONDITIONAL STATEMENT>
CCONDITIONAL STATEMENT> ::= <KIF CLAUSE> <(STATEMENT> /

<IF CLAUSE> <UNCONDITIONAL STATEMENT> ELSE
{CONDITIONAL STATEMENT> / <CONDITIONAL ITERATION> /
{LABEL> : <CONDITIONAL STATEMENT>

<IF CLAUSE> ::= IF <BOOLEAN EXPRESSION> THEN

<LABEL> ::= <LABEL IDENTIFIER>

{UNCONDITIONAL STATEMENT> ::= <EMPTY> / <IF CLAUSE>
{UNCONDITIONAL STATEMENT> ELSE <UNCONDITIONAL STATEMENT> /
SLABEL> : <UNCONDITIONAL STATEMENT> /
CASSIGNMENT STATEMENT> / <KBASIC STATEMENT> /
{BLOCK> / <COMPOUND STATEMENT> / <KDEFINE INVOCATION> /
CEVENT STATEMENT> 7 (FORK STATEMENT> 7/
{FUNCTION DESIGNATOR> / <I/0 STATEMENT> /
/ {INTERRUPT STATEMENT> / <ON STATEMENT)> /
{PROCEDURE STATEMENT)> / <REPLACE STATEMENT> /
{SCAN STATEMENT> / <UNCONDITIONAL ITERATION>

SEMANTICS:
1. STATEMENTS CAN BE LABELED.
2. A CONDITIONAL STATEMENT CAUSES CERTAIN STATEMENTS TO BE

EXECUTED OR SKIPPED, DEPENDING ON THE VALUE PRODUCED BY A
BOOLEAN EXPRESSION.



B6700/B7700 ESPOL

EXAMPLES:

IF X>B THEN X«~X+1 ELSE GO TO B2
X-A+B

CONDITIONAL STATEMENTS:

B2 : IF X>0 THEN NeN+1

IF TREU THEN V:Q<N+M ELSE IF NOT BOO THEN Q:= M/N
IF B-F(A) THEN GO TO START

WHILE TRUE DO IF X-Q+M>Z THEN GO TO L6

UNCONDITIONAL STATEMENTS:

LBL: GO TO NEXT

IF Z>X THEN GO TO FLAS ELSE GO SCND

BEGIN Y«X+1;Z<Y+2 END

BEGIN REAL X;ALABEL Q; IF Z>P THEN GO TO Q ELSE X+~FC(C);
Q:END

LBL:

IF CLAUSES:

IF B>A THEN
IF GATE[1,2]1 AND GATEIL!,31THEN
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8.2. ASSIGNMENT STATEMENTS

CASSIGNMENT STATEMENT> ::= <ARITHMETIC ASSIGNMENT STATEMENT> /
CARRAY ASSIGNMENT STATEMENT> /
{BOOLEAN ASSIGNMENT STATEMENT> / <QUEUE ASSIGNMENT> /
(REFERENCE ASSIGNMENT> / <WORD ASSIGNMENT>

CARITHMETIC ASSIGNMENT STATEMENT> ::= <(ARITHMETIC ASSIGNMENT> /
CARITHMETIC FIELD ASSIGNMENT>

CARITHMETIC FIELD ASSIGNMENT> ::=
{ARITHMETIC VARIABLE> . <KFIELD IDENTIFIER>
(REPLACEMENT OPERATOR> <ARITHMETIC EXPRESSION>

CARRAY ASSIGNMENT STATEMENT> ::= <ARRAY ASSIGNMENT> /
{ARRAY FIELD ASSIGNMENT?>

{ARRAY FIELD ASSIGNMENT> ::=
CARRAY DESIGNATOR> . <KFIELD IDENTIFIER>
{REPLACEMENT OPERATOR> <ARITHMETIC EXPRESSION>

{BOOLEAN ASSIGNMENT STATEMENT> ::= <(BOOLEAN ASSIGNMENT> /
{BOOLEAN FIELD ASSIGNMENT>

{BOOLEAN FIELD ASSIGNMENT> ::=
{BOOLEAN VARIABLE> . <KFIELD IDENTIFIER>
{REPLACEMENT OPERATOR> <BOOLEAN EXPRESSION>

{QUEUE ASSIGNMENT> ::= (QUEUE DESIGNATOR> <(REPLACEMENT OPERATOR>
CREFERENCE EXPRESSION>

SEMANTICS:

1. THE ASSIGNMENT STATEMENT CAUSES THE EXPRESSION TO THE RIGHT OF
THE REPLACEMENT OPERATOR TO BE EVALUATED. THE VALUE IS THEN
ASSIGNED (OR TRANSFERRED) TO THE VARIABLE OR FIELD ON THE LEFT

2. A QUEUE ASSIGNMENT CAUSES THE ENTRY DENOTED BY THE VALUE OF
THE REFERENCE EXPRESSION TO BE MADE AVAILABLE TO THE INSERTION
PART OF THE DESIGNATED QUEUE: IT THEN CAUSES THIS INSERTION
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PART TO BE EXECUTED.

PRAGMATICS:

1.

{WORD ASSIGNMENT>S INVOKE OVRD ACTION.

COMPILED <WORD

2. THERE IS NO GUARANTEE THAT A CORRECTLY
ASSIGNMENT> WILL PRODUCE VALID BB700/B7700 CODE.
EXAMPLES:

V-BxQ-R
JOY.BOY+~ V«Q

ARITHMETIC ASSIGNMENTS:

ALTHO « N+1
SIV,K+21:=3-FUNC(Q+2)

ARITHMETIC FIELD ASSIGNMENTS:

IOQUEUE .ERR- 6
VI71.LNK := QUED-GONEx7

ARRAY ASSIGNMENT:

NEXT~IF A[1,2]1AND BIQ,3] THEN VARYI[2,*]

BOOLEAN ASSIGNMENT STATEMENTS:

RDY~-TRUE

ELSE A253-A23Y4
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PARTWAY .NXT « B AND GONE > 6

QUEUE ASSIGNMENT:

QUED ~QUEB(HERE,THERE,EVYWHR)



B6700/B7700 ESPOL

BASIC STATEMENTS

{(BASIC STATEMENT> ::= <GO TO STATEMENT> /

<DUMMY STATEMENT> / <CASE STATEMENT>

<GO TO STATEMENT> ::= GO <TO PART> <KDESIGNATIONAL EXPRESSION> /

GO <TO PART> <CASE HEAD> (<DESIGNATIONAL EXPRESSION LIST>)
GO <T0 PART> <WORD VARIABLE>

<TO PART> ::= <EMPTY> / TO

<{DUMMY STATEMENT> ::= <EMPTY> / <DUMMY STATEMENT> <LABEL>
(CASE STATEMENT> ::= <CASE HEAD> <COMPOUND STATEMENT>
{CASE HEAD> ::= CASE <ARITHMETIC EXPRESSION> OF

SEMANTICS:

1.

THE GO TO STATEMENT TRANSFERS CONTROL TO THE LABEL WHICH IS
THE VALUE OF THE DESIGNATIONAL EXPRESSION OR THE DESIGNATIONAL
EXPRESSION LIST. IF A <WORD VARIABLE> IS USED, IT IS PLACED
IN THE TOP OF STACK AND AN UNCONDITIONAL DYNAMIC BRANCH IS
EXECUTED.

IN THE <CASE STATEMENT>, THE <ARITHMETIC EXPRESSION> IN THE
{CASE HEAD> IS EVALUATED AND IS USED TO SELECT ONE OF THE
STATEMENTS IN THE <COMPOUND STATEMENT> FOLLOWING THE <CASE
HEAD>. THE SELECTED STATEMENT AND ONLY THE SELECTED STATEMENT
WILL BE EXECUTED.

THE STATEMENTS IN THE <COMPOUND STATEMENT> ARE NUMBERED
STARTING WITH ZERO, AND THE <ARITHMETIC EXPRESSION> IN THE
{CASE HEAD> IS INTERPRETED AS THE NUMBER OF THE STATEMENT TO
BE EXECUTED. DUMMY STATEMENTS MAY BE USED TO ARRANGE

CONVENIENT NUMBERING OF THE STATEMENTS.

IF THE VALUE OF OF THE <ARITHMETIC EXPRESSION> IS GREATER THAN
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THE NUMBER OF STATEMENTS. ANYTHING CAN HAPPEN. FOR PURPOSES
OF EFFICIENCY, THE ESPOL COMPILER DOES NOT EMIT "RANGE
CHECKING CODE" TO DETERMINE VALIDITY OF THE EVALUATED
CARITHMETIC EXPRESSIOND>.

EXAMPLES:

GO TO STATEMENTS:

GO TO START
GO NEXT
GO TO CASE ARITHEXP-1 OF (LABEL1, NEXT, EXIT, START)

DUMMY STATEMENTS:

L1:
EXIT: NEXT:

CASE STATEMENT:

CASE V OF BEGIN X~X+1;Z-2+1 END

CASE HEAD:

CASE Z-QxVv-B MOD 7 OF
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8.4. CONDITIONAL AND UNCONDITIONAL ITERATION STATEMENTS

C(CONDITIONAL ITERATION> ::= KITERATION CLAUSE>
CCONDITIONAL STATEMENT>
CUNCONDITIONAL ITERATION> ::= <DO STATEMENT> /
C{ITERATION CLAUSE> <UNCONDITIONAL STATEMENT>
<DO STATEMENT> ::= DO <KSTATEMENT> UNTIL <BOOLEAN EXPRESSION>
CITERATION CLAUSE> ::= <WHILE PART> DO / <FOR CLAUSE> DO /
{THRU CLAUSE> DO
{WHILE PART> ::= WHILE <BOOLEAN EXPRESSION>
{FOR CLAUSE> ::= FOR <(CONTROLLED VARIABLE>
(REPLACEMENT OPERATOR> <FOR PART>
{CONTROLLED VARIABLE> ::= <SIMPLE VARIABLE> 7/
{SUBSCRIPTED VARIABLE>
{FOR PART> ::= <(INITIAL PART> <STEP PART> <FINAL PART>
CINITIAL PART> ::= CARITHMETIC EXPRESSION>
{STEP PART> ::= STEP <ARITHMETIC EXPRESSION> / BY
(ARITHMETIC EXPRESSION)>
{FINAL PART> ::= UNTIL <ARITHMETIC EXPRESSION> / <WHILE PART>
{THRU CLAUSE> ::= THRU <ARITHMETIC EXPRESSION>

SEMANTICS:

ITERATION PROVIDES A MEANS OF FORMING LOOPS IN A PROGRAM. IF "BY
CARITHMETIC EXPRESSION>" IS USED INSTEAD OF "STEP <ARITHMETIC
EXPRESSION>", THE LOOP WILL BE CONSTRUCTED USING THE STEP AND
BRANCH OPERATOR TO OPTIMIZE EXECUTION TIME.

THE <THRU CLAUSE> FORM OF ITERATION OPERATES AS FOLLOWS: THE
ARITHMETIC EXPRESSION> IS EVALUATED AND THE <STATEMENT> FOLLOWING
"DO" EXECUTED THE NUMBER OF TIMES INDICATED BY THAT VALUE. THE
HARDWARE OPERATOR WHICH IMPLEMENTS THIS FORM OF ITERATION RESTRICT
THE BINARY REPRESENTATION OF THE INTEGERIZED <ARITHMETIC
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EXPRESSION> TO 16 BITS THUS THIS VALUE MUST LIE IN THE RANGE O
THROUGH 65,535.

EXAMPLES:

FOR vV := Q STEP 1 UNTIL GONE DO
FOR FIRST « 1 BY 1 UNTIL LAST DO

WHILE PARTS:

WHILE NOT A # C EQV GATE [1,2]
WHILE TRUE

FOR CLAUSES:

FOR ATLST ~ J-2 STEP A « Q@ « J-K UNTIL F(A)

CONTROLLED VARIABLES:

FOR PARTS:

X-2 STEP X-Y+FUNCC(A)JUNTIL X+<Y MOD S

INITIAL PARTS:
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STEP PARTS:

STEP IF B =0 THEN X ELSE Y+2
BY 289

PARTS:

UNTIL X-7
WHILE B>8

10
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8.5. EVENT STATEMENTS

CEVENT STATEMENT> ::= <KSET STATEMENT> / <(RESET STATEMENT> /
{CAUSE STATEMENT> / <CAUSEANDRESET STATEMENT> /
<WAIT STATEMENT> / <WAITANDRESET STATEMENT> /
{DSWAIT STATEMENT> / <DSWAITANDRESET STATEMENT> /
CPROCURE STATEMENT> / <KFIX STATEMENT> /
(LIBERATE STATEMENT> / <FREE STATEMENT>
(SET STATEMENT> ::= SET (KEVENT DESIGNATOR>)
CRESET STATEMENT> RESET (KEVENT DESIGNATOR>)
CCAUSE STATEMENT> CAUSE (<KEVENT DESIGNATOR>)
(CAUSEANDRESET STATEMENT> ::= CAUSENRESET (K<EVENT DESIGNATOR>)
CWATIT STATEMENT> ::= <(WAITONEVENT STATEMENT> /
CWAITONTIME STATEMENTS

TATOCMEONTN s a= L}
CWAITONEVENT STATEMENTY> ::= <W

A
CWAITONEVENT-COMPLEX STATEM
CWAITONEVENT-SIMPLE STATEMENT> ::= WAIT (KEVENT DESIGNATOR))
CWAITONEVENT-COMPLEX STATEMENT> ::= WAIT (<WAIT PARAMETER LIST>)
CWAIT PARAMETER LIST> ::= <EVENT LIST> / (KTIME>), <EVENT LIST>
CEVENT LIST> ::= <EVENT DESIGNATOR> / <EVENT LIST>,
CEVENT DESIGNATOR>
K<TIME> ::= £THE MINIMUM AMOUNT OF TIME IN SECONDS
(FRACTIONAL SECONDS ALLOWED) THAT A TASK IS TO BE
SUSPENDED>
CWAITONTIME STATEMENTY> ::= WAIT ((<KTIME>))
CWAITANDRESET STATEMENT> ::= <WAITANDRESET-SIMPLE STATEMENT)/
<WAITANDRESET-COMPLEX STATEMENT>
<WAITANDRESET-SIMPLE STATEMENT> ::= WAITANDRESET
(<EVENT DESIGNATOR>)
CWAITANDRESET-COMPLEX STATEMENTY> ::= WAITANDRESET
(KWAIT PARAMETER LIST))
<DSWAIT STATEMENT> ::= <DSWAIT-SIMPLE STATEMENT> /
<DSWAIT-COMPLEX STATEMENT>

11
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(DSWAIT-SIMPLE STATEMENT> ::= DSWAIT (<KEVENT DESIGNATOR>)

{DSWAIT-COMPLEX STATEMENT> DSWAIT (<KWAIT PARAMETER LIST>)

{DSWAITANDRESET STATEMENT> {DSWAITANDRESET-SIMPLE STATEMENT> /
{DSWAITANDRESET-COMPLEX STATEMENT>

it

{DSWAITANDRESET-SIMPLE STATEMENT> ::= DSWAITANDRESET
(<EVENT DESIGNATOR>)

{DSWAITANDRESET-COMPLEX STATEMENT> ::= DSWAITANDRESET
(<WAIT PARAMETER LIST>)

{PROCURE STATEMENT> ::= PROCURE (<KEVENT DESIGNATOR>)

CFIX STATEMENT> ::= FIX (KEVENT DESIGNATOR>)

<LIBERATE STATEMENT> ::= LIBERATE (<KEVENT DESIGNATOR>)

{FREE STATEMENT> ::= FREE (<KEVENT DESIGNATOR>)

SEMANTICS:

AN EVENT HAS TWO PROPERTIES, EACH PROPERTY HAVING TWO STATES. THE
CONDITION-ORIENTED PROPERTY HAS EITHER A HAPPENED OR NOT HAPPENED
STATE, AND THE RESOURCE-ORIENTED PROPERTY HAS EITHER AN AVAILABLE
OR NOT AVAILABLE STATE. THE INITIAL STATE OF EACH PROPERTY IS NOT
HAPPENED AND AVAILABLE. ASSOCIATED WITH EACH PROPERTY ARE
STATEMENTS WHICH MAY BE USED TO CONTROL AND/OR INTERROGATE THE
STATE OF THE PROPERTY.

THE <(SET STATEMENT> WILL SET AN EVENT TO THE HAPPENED STATE. IT
WILL NOT CAUSE ANY OTHER ACTION, I.E. THE <SET STATEMENT> WILL NOT
ACTIVATE A TASK WAITING ON THE EVENT.

THE <KRESET STATEMENT> WILL RESET AN EVENT TO THE NOT HAPPENED STATE
IT WILL NOT CAUSE ANY OTHER ACTION.

THE <CAUSE STATEMENT> WILL ACTIVATE ALL TASKS WHICH ARE WAITING ON
THE EVENT. NORMALLY THE CAUSE WILL ALSO SET THE EVENT TO THE
HAPPENED STATE. (SEE THE <WAITANDRESET STATEMENT> FOR EXCEPTIONS).

IT MUST BE POINTED OUT THAT ACTIVATING A TASK DOES NOT IMPLY THE
TASK GOES INT0 IMMEDIATE EXECUTION. ACTIVATING A TASK CONSISTS OF
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DELINKING THE TASK FROM AN EVENT QUEUE (EACH EVENT HAS ITS OWN
QUEUE), AND LINKING THAT TASK IN PRIORITY ORDER INTO A SYSTEM QUEUE
CALLED THE READYQ. THE READYQ IS A QUEUE OF ALL TASKS, IN PRIORITY
ORDER, THAT ARE CAPABLE OF RUNNING. TASKS ARE TAKEN OUT OF THE
READYQ WHEN EITHER A PROCESSOR IS ASSIGNED TO THE TASK, OR THE TASK
MUST WAIT FOR SOMETHING SUCH AS AN 1/0 OPERATION OR AN EVENT TO BE
CAUSED. A TASK WILL ONLY BE PLACED INTO ACTUAL EXECUTION WHEN IT
IS THE TOP ITEM IN THE READYQ AND A PROCESSOR IS AVAILABLE.

THE <CAUSEANDRESET STATEMENT> IS SIMILAR TO THE <CAUSE STATEMENT>
IN THAT IT ACTIVATES ALL TASKS WAITING ON THE EVENT. IT VARIES
FROM THE <CAUSE STATEMENT> IN THAT THE RESULTANT STATE OF THE EVENT
IS SET TO NOT HAPPENED.

FOR THE <WAITONEVENT STATEMENT>, THE HAPPENED STATE OF THE EVENT IS
EXAMINED. IF THE EVENT STATE IS HAPPENED, THE STATEMENT IS
ESSENTIALLY A "NO-OPERATION". IF THE EVENT STATE IS NOT HAPPENED,
THE TASK WILL BE SUSPENDED UNTIL SUCH TIME SOME OTHER TASK EXECUTES
A <CAUSE STATEMENT)>.

THE <WAIT STATEMENT> ALLOWS FOR SUSPENDING A TASK EITHER FOR A TIME
PERIOD OR UNTIL AN EVENT IS CAUSED.

FOR THE <WAITONTIME STATEMENT>, THE TIME FUNCTION GENERATES AN
IMPLICIT EVENT WHICH IT WAITS ON. THIS EVENT IS CAUSED BY THE
OPERATING SYSTEM WHEN IT DETECTS THE TIME PERIOD SPECIFIED BY
{TIME> HAS ELAPSED. IT MIGHT BE NOTED THAT DEPENDING ON THE DBEGREE
OF MULTIPROCESSING BEING PERFORMED AND PROGRAM PRIORITIES, THE
ACTUAL TIME A TASK IS SUSPENDED FOR <KTIME> MAY VARY WIDELY IN
RESPECT TO THE TIME INDICATED IN CKTIME> WITH SMALLER INCREMENTS OF
TIME HAVING THE GREATEST VARIATION.

THE <WAITANDRESET STATEMENT> ALLOWS FOR SUSPENDING A TASK UNTIL THE
EVENT IS CAUSED. IT IS IDENTICAL TO THE <WAIT STATEMENT> EXCEPT
THAT THE EVENT IS FORCED TO THE STATE NOT HAPPENED DURING THE
SUBSEQUENT CAUSE PROCESSES.
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THE <WAITONEVENT STATEMENT> AND <WAITANDRESET STATEMENT> ARE
IDENTICAL EXCEPT FOR THE STATE TO WHICH THE CAUSED EVENT IS SET
DURING THE CAUSE PROCESS. IF ALL TASKS ARE WAITING ON THE EVENT
VIA THE <WAITONEVENT STATEMENT> (SIMPLE OR COMPLEX), THE STATE OF
THE EVENT IS SET TO HAPPENED. IF ANY ONE TASK IS WAITING ON THE
EVENT VIA THE <WAITANDRESET STATEMENT>, THE STATE OF THE EVENT IS
RESET T0 NOT HAPPENED.

THE <WAITONEVENT-COMPLEX STATEMENT> ALLOWS A TASK 70 BE SUSPENDED
UNTIL ANY ONE EVENT IN THE <EVENT LIST> IS CAUSED OR UNTIL THE TIME
AS INDICATED BY <KTIME> HAS ELAPSED. THE <WAITONEVENT-COMPLEX
STATEMENT> MAY BE USED AS AN INTEGER FUNCTION WHICH RETURNS A VALUE
(STARTING AT 1) WHICH REPRESENTS THE POSITION IN THE <WAIT
PARAMETER LIST> OF THE PARAMETER WHICH CAUSED THE TASK TO BE
ACTIVATED. FOR EXAMPLE, IN THE STATEMENT:

T ::= WAIT ((.0001), El1,E2)

THE VALUE OF T WOULD BE 1 IF ELAPSED TIME CAUSED THE TASK TO BE
ACTIVATED, WHILE IN THE EXAMPLE:

T ::= WAIT (El1, E2, E3)
THE VALUE OF T WOULD BE 2 IF A CAUSE ON EVENT E2 ACTIVATED THE TASK

IT MIGHT BE NOTED THAT THE IMPLEMENTATION OF THIS MECHANISM
CONTAINS INTERLOCKS TO GUARANTEE THAT ONE AND ONLY ONE PARAMETER
CAN ACTIVATE A TASK.

IF TIME IS INCLUDED AS A PARAMETER, IT MUST THE FIRST PARAMETER IN
THE LIST (AND ENCLOSED IN PARENTHESES).

THERE EXIST SOME SITUATIONS WHEREBY CERTAIN OPERATING SYSTEM
FUNCTIONS CANNOT BE TERMINATED WHILE WAITING ON AN EVENT, SUCH AS
WHILE WAITING FOR AN 1/0 COMPLETE. FOR THIS REASON, A REQUEST TO
TERMINATE A SYSTEM FUNCTION WHICH IS IN TURN WAITING ON AN EVENT
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WILL NOT BE HONORED. HOWEVER, THERE ARE OTHER OPERATING SYSTEM
FUNCTIONS FOR WHICH NO SYSTEM PROBLEM OCCURS IF THEY ARE TERMINATED
WHILE WAITING ON EVENT. FOR THESE FUNCTIONS, THE <KDSWAIT

STATEMENT> MAY BE USED.

TERMINATION OF OPERATING SYSTEM FUNCTIONS IS SOMEWHAT DIFFERENT
THAN FOR OBJECT TASKS. FIRST OF ALL, AN INTERLOCK IS SET SO THAT
CONTROL CANNOT RETURN TO THE OBJECT PROGRAM WHICH CALLED THE SYSTEM
FUNCTION. THE SYSTEM FUNCTION THEN IS ACTIVATED AS IF THE EVENT
HAD BEEN CAUSED. MEANS EXIST WHEREBY A SYSTEM FUNCTION CAN
DETERMINE IF IT WAS ACTIVATED BY A CAUSE OF AN EVENT OR BY A
TERMINATE REQUEST ("DS").,

THE <DSWAIT-COMPLEX STATEMENT> IS SIMILAR TO THE <DSWAIT-SIMPLE
STATEMENT> IN THAT IT ALLOWS A TERMINATE REQUEST AGAINST AN
OPERATING SYSTEM FUNCTION TO BE HONORED. IT IS SIMILAR ALSO TO THE
CWATTONEVENT-COMPLEX STATEMENTY> IN THAT IT ALLOWS SUSPENSION FOR A

SPECIFIED AMOUNT OF TIME OR FOR A CAUSE OF ANY ONE OF A LIST OF
EVENTS. IT RETURNS AN INTEGER SIMILAR TO THE <WAITONEVENT-COMPLEX
STATEMENT> EXCEPT THAT A ZERO (0) IS RETURNED IF THE FUNCTION WAS

ACTIVATED DUE TO A TERMINAL REQUEST.

BY THIS TIME THE READER MAY BE CONCERNED AS TO SETTING OF THE
HAPPENED STATE OF AN EVENT JUST AFTER AN EVENT IS CAUSED.
ESSENTIALLY, ANY ONE TASK WAITING ON THE EVENT VIA THE
{WAITANDRESET STATEMENT> OR THE EVENT CONTROL TASK EXECUTING A
{CAUSEANDRESET STATEMENT> WILL RESULT IN THE STATE NOT HAPPENED.
ALL TASKS MUST BE WAITING USING THE <WAIT STATEMENT> AND THE EVENT
CONTROL TASK MUST USE THE <CAUSE STATEMENT> IN ORDER FOR THE EVENT
TO HAVE THE HAPPENED STATE IMMEDIATELY AFTER THE CAUSE PROCESS.
FOR THIS REASON, EXTREME CARE MUST BE TAKEN WHEN USING THESE
STATEMENTS. AS A GUIDE TO THE PROPER USE QF THE HWAIT,
WAITANDRESET, CAUSE, AND CAUSEANDRESET STATEMENTS, CONSIDER THERE
ARE TWO TYPES OF CONDITIONS, MOMENTARY AND ELAPSED.

A MOMENTARY CONDITION CAN BE DEFINED AS A CONDITION WHICH CAN EXIST
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FOR ONLY AN INSTANT. THE RESET OPTIONS OF CAUSE AND WATT
STATEMENTS ALLOW THE IMPLEMENTATION OF MOMENTARY CONDITIONS. FOR
THE SITUATION WHERE AN EVENT CONTROL TASK (THE ONE CAUSING THE
EVENT) SOLELY DETERMINES THE CONDITION, THE DEPENDENT STACKS (THOSE
WAITING) SHOULD USE THE <WAIT STATEMENT> WHILE THE EVENT CONTROL
STACK SHOULD USE THE <CAUSEANDRESET STATEMENT>.

FOR THE CASE WHERE THE ACT OF A TASK BEING ACTIVATED MEANS THE
CONDITION IS TO DISAPPEAR, THE DEPENDENT TASK SHOULD USE THE
WAITANDRESET STATEMENT> MWHILE THE EVENT CONTROL TASK SHOULD USE
THE <(CAUSE STATEMENT>. ONE SHOULD AVOID MIXING WAIT, WAITANDRESET,
CAUSE AND CAUSEANDRESET ALL ON THE SAME EVENT. THE RESULTANT
CONFUSION OVER THE HAPPENED STATE OF THE EVENT CAN CAUSE A
CONSIDERABLE PROBLEM.

AN ELAPSED CONDITION CAN BE DEFINED AS A CONDITION WHICH HOLDS OVER
A LONG PERIOD. TO IMPLEMENT THIS TYPE OF CONDITION, ONE SHOULD USE
ONLY THE WAIT, CAUSE, AND RESET STATEMENTS.

THE SECOND PROPERTY OF AN EVENT IS THE RESOURCE-ORIENTED PROPERTY.
ONE CAN CONSIDER A RESOURCE AS SOMETHING WHICH CAN BE UTILIZED BY
SEVERAL TASKS BUT ONLY ONE TASK AT A TIME. FOR EXAMPLE, LET US
CONSIDER A COMPLEX LIST STRUCTURE BUILT INTO AN ARRAY AS A RESOURCE
LET US ALSO ASSUME THAT THERE EXISTS A TASK WHICH ADDS DATA TO THE
LIST STRUCTURE AND ANOTHER TASK WHICH DELETES FROM THE LIST
STRUCTURE WE ALSO ASSUME THAT BOTH TASKS RUNNING SIMULTANEOUSLY
COULD DESTROY THE LIST STRUCTURE. IT IS NECESSARY TO LET EITHER
TASK RUN AT ANY TIME BUT NOT SIMULTANEOUSLY. THIS TYPE OF CONTROL
CAN BE DONE VIA THE RESOURCE-ORIENTED PROPERTIES OF AN EVENT AND
THE RESOURCE-ORIENTED STATEMENTS.

THE <(PROCURE STATEMENT> TESTS THE AVAILABLE STATE OF AN EVENT. IF
THE EVENT IS NOT AVAILABLE, THE EVENT STATE IS SET TO NOT AVAILABLE

AND THE TASK CONTINUES IN SEQUENCE.

THE <(FIX STATEMENT)> (ALSO REFERRED TO AS A CONDITIONAL PROCURE
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FUNCTION) IS A BOCOLEAN FUNCTION WHICH EXAMINES THE AVAILABLE STATE
OF AN EVENT. IF THE STATE IS AVAILABLE, THE EVENT IS PROCURED
(SETS STATE TO NOT AVIALBLE) AND A "TRUE" IS RETURNED. IF THE
AVAILABLE STATE WAS NOT AVAILABLE, THE FUNCTION RETURNS A "FALSE",
LEAVING THE AVAILABLE STATE UNCHANGED.

THE <LIBERATE STATEMENT> WHEN EXECUTED, PRODUCES SEVERAL EFFECTS:

A. FIRST OF ALL, THE PROCURE LIST IS EXAMINED.

1. IF  THERE ARE NO OTHER TASKS WAITING TO PROCURE THE THE
EVENT, THE EVENT STATE IS SET TO AVAILABLE.

2. IF  THERE ARE OTHER TASKS WAITING TO PROCURE THE EVENT,

THE LAST TASK (THE IMPLEMENTATION IS LAST IN-FIRST 0OUT)

IS ACTIVATED. THE EVENT STATE IS LEFT MARKED AS NOT
AVAILABLE.

B. LASTLY, ALL TASKS KWAITING ON THE EVENT ARE ACTIVATED (AN

IMPLICIT CAUSE 1S EXECUTED). THIS MAY RESULT IN A CHANGE TO
THE HAPPENED STATE OF THE EVENT DEPENDING ON WHETHER THE TASKS
WHICH WERE WAITING USED THE <WAITONEVENT STATEMENT> OR
{WAITANDRESET STATEMENT>.

THE {FREE STATEMENT> (OF ARBITRARY VALUE AND DANGEROUS USE) IS A
BOOLEAN FUNCTION WHICH EXAMINES THE AVAILABLILITY STATE OF AN EVENT
IT RETURNS A "TRUE" IF THE EVENT IS AVAILABLE AND A "FALSE" IF THE
EVENT IS NOT AVAILABLE. IN ADDITION, IT WILL RESET THE EVENT STATE
NCONDITIONALLY TO AVAILABLE BUT WILL NOT ACTIVATE ANY TASK
SUSPENDED BY AN ATTEMPT TO PROCURE THE EVENT NOR WILL IT ACTIVATE
ANY TASK WAITING ON THE EVENT.

E
c

i
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8.6. FORK STATEMENT

SYNTAX:

{FORK STATEMENT> ::= FORK <(PROCEDURE STATEMENT> [<FORK PARAMETERS>]
{FORK PARAMETERS> ::= <STACK SIZE>, <KPRIORITY> <VISIBLE NAME INDEX>
{STACK SIZE> ::= <ARITHMETIC EXPRESSION>

{PRIORITY> ::= <ARITHMETIC EXPRESSION>

<VISIBLE NAME INDEX> ::= <EMPTY> / , <ARITHMETIC EXPRESSION>
SEMANTICS:

THE <FORK STATEMENT> PROVIDES THE MEANS OF INITIATING "INDEPENDENT
RUNNERS" WITHIN THE MCP.

THE PROCEDURE REFERENCED MAY BE TYPED OR UNTYPED. IT MAY NOT BE
FORMAL OR DYNAMIC. IF TYPED, THE VALUE IS LOST.

IF THERE ARE ACTUAL PARAMETERS, THEY MUST AGREE IN NUMBER AND TYPE
WITH THE FORMAL PARAMETERS SPECIFIED FOR THE PROCEDURE.

THERE MAY BE TWO OR THREE <FORK PARAMETERS>. THE FIRST TWO SPECIFY
THE STACK SIZE AND PRIORITY RESPECTIVELY, OF THE INITIATED PROCESS.

THE THIRD FORK PARAMETER, IF PRESENT, IS A CHARACTER INDEX INTO AN
ARRAY OF INDEPENDENT RUNNER NAMES ("INDEPRUNNERNAMES"). A NON-ZERO
VALUE INDICATES THE SPECIFIED NAME SHOULD BE DISPLAYED ON THE SPO
WITH "BOJ" AND "EOJ" MESSAGES. AN <EMPTY> OR ZERO VALUE INDICATES
SPO MESSAGES ARE NOT TO BE DISPLAYED.

EXAMPLES:
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[ IRMAXSTACKSIZE,

IRTOPPRIORITY,

LIEBNAME]

19
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8.7. [/70 STATEMENTS

SYNTAX:

<1/70 STATEMENT> ::= <CLOSE STATEMENT> / <LOCK STATEMENT> /
{READ STATEMENT> / <REWIND STATEMENT> / <SEEK STATEMENT> /
{SPACE STATEMENT> / <WRITE STATEMENT>

SEMANTICS:

INPUT/OUTPUT STATEMENTS CAUSE INFORMATION TO BE EXCHANGED BETWEEN
MEMORY AREAS AND PERIPHERAL DEVICES, OR ALLOW THE USER TO PERFORM
CERTAIN CONTROL FUNCTIONS. THE USER ASSUMES RESPONSIBILITY FOR
HANDLING [IRRECOVERABLE ERROR CONDITIONS (I.E., THE MCP 1I/0

ROUTINES WILL TRY NORMAL AND APPROPRIATE ERROR RECOVERY; IF THESE
FAIL, THE WUSER IS THEN RESPONSIBLE FOR THE SUBSEQUENT COURSE OF
ACTION) .

EXCEPTION CONDITIONS OCCURRING DURING A "READ", "WRITE", OR "SPACE"
STATEMENT MAY BE HANDLED BY USING THE 1/0 RESULT WORD RETURNED BY
THE I/0 ROUTINES AS A <(BOOLEAN PRIMARY>.

EXAMPLES:
IF BOOLVAR := READ(FILEID, 14, A[*]) THEN GO TO ERRORCOND;
BRSLT := WRITE (FYLE, AMOUNT, PID)

THIS METHOD MAY NOT BE USED FOR DIRECT 1/0 STATEMENTS. IF AN
EXCEPTION CONDITION OCCURS DURING A "READ", "WRITE", OR "SPACE"
STATEMENT, BIT ZERO OF THE 1/0 RESULT WORD WILL BE 1. IF NO
EXCEPTION CONDITION OCCURS THAT BIT WILL BE (ZERO) O. IF BIT ZERO
IS 1 THEN ONE OF THE FOLLOWING BITS WILL ALSO BE 1:
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BIT 9 INDICATING ON END-OF-FILE CONDITION;

BIT 7 INDICATING A PARITY ERROR OR

BIT 4 INDICATING A DATA ERROR.
IF  THE "READ", "WRITE", OR "SPACE" STATMENT IS NOT USED AS AN
EXPRESSION, THE CCMPILER CGENERATES A DELETE OPERATOR TO DISPOSE OF
THE I1/0 RESULT WORD.
EXAMPLES:

CLOSE ¢ . . . )
LOCK C . . . )
READ . . . )
REWIND € . . . )
SEEK . . . )
SPACE . . . )
WRRITE ¢ . . . )
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CLOSE STATEMENT

{CLOSE STATEMENT> ::= CLOSE ( <FILE DESIGNATOR> 1} /
CLOSE ( <KFILE DESIGNATOR> , <CLOSE OPTION> )
{CLOSE OPTION> ::= * / PURGE / REEL

SEMANTICS:

THE <CLOSE STATEMENT> WITH NO <CLOSE OPTION> CAUSES THE REFERENCED
FILE TO BE CLOSED. THE FOLLOWING ACTIONS TAKE PLACE:

ON A CARD PUNCH FILE, A CARD CONTAINING AN ENDING LABEL
IS PUNCHED.

ON A LINE PRINTER FILE, THE PRINTER IS SKIPPED TO CHANNEL
1, AN ENDING LABEL IS PRINTED, AND THE PRINTER IS AGAIN
SKIPPED TO CHANNEL 1.

ON AN UNLABELED TAPE OUTPUT FILE, A DOUBLE TAPE MARK IS
WRITTEN AFTER THE LAST BLOCK ON TAPE.

ON A LABELED TAPE OUTPUT FILE, A TAPE MARK IS WRITTEN
AFTER THE LAST BLOCK ON THE TAPE THEN AN ENDING LABEL IS
WRITTEN, FOLLOWED BY A DOUBLE TAPE MARK.

ON A DISK FILE, IF THE FILE IS A TEMPORARY FILE, THE DISK
SPACE IS RETURNED.

FOR ALL TYPES OF FILES, THE BUFFER AREAS ARE RETURNED TO THE SYSTEM

IF  ONLY
THE SYSTEM. IF THE FILE IS A TAPE FILE, THE T

RELEASED 70O

THE <FILE DESIGNATOR> IS USED, THE 1/0
A WOUND .

)
m C
wn
P
m
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IF "PURGE" IS USED, THE FILE IS CLOSED, PURGED, AND RELEASED TO THE
SYSTEM. IF THE FILE IS A PERMANENT DISK FILE, IT IS REMOVED FROM
THE DISK DIRECTORY AND THE DISK SPACE IS RETURNED.

IF THE SYMBOL "*" IS USED, THE FILE MUST BE A TAPE FILE. THE 1/0
UNIT REMAINS UNDER PROGRAM CONTROL AND THE TAPE IS NOT REWOUND.
THIS CONSTRUCT IS USED TO CREATE MULTI-FILE REELS.

WHEN THE SYMBOL "*" IS USED ON MULTI-FILE INPUT TAPES, THE
FOLLOWING ACTIONS CAN TAKE PLACE: IF THE VALUE OF THE ATTRIBUTE
“"DIRECTION" IS "FORWARD", THE TAPE IS POSITIONED FORWARD TO A POINT
JUST FOLLOWING THE ENDING LABEL OF THE FILE; IF THE VALUE OF THE
ATTRIBUTE "DIRECTION" IS "REVERSE", THE TAPE IS POSITIONED TO A
POINT JUST IN FRONT OF THE BEGINNING LABEL FOR THE FILE; IF THE
END-OF-FILE BRANCH HAS BEEN TAKEN, NO ACTION IS PERFORMED TO
POSITION THE FILE. ON A SINGLE-FILE REEL, THE ACTION TAKEN IS THE
MULTI-FILE REEL. THE NEXT REFERENCE TO THIS FILE

N THE OPPOSITE DIRECTION FROM THAT OF THE PRIOR
E FILE OR AN ERROR RESULT WORD WILL BE RETURNED.

P
J>
¢
r

IF  "REEL" IS USED, THE FILE MUST BE A MULTI-REEL TAPE FILE. THE
CURRENT REEL WILL BE CLOSED AND A SUBSEQUENT REFERENCE OF THE FILE
WILL IMPLICITLY OPEN THE NEXT REEL. THIS IS PROVIDED PRIMARILY FOR
THE USE OF DIRECT TAPE FILES, WHERE THE SYSTEM DOES NOT
AUTOMATICALLY PERFORM REEL SWITCHING.

EXAMPLES:

CLOSE (FYLE)

CLOSE (FID, *)

CLOSE (LINES, PURGE)
CLOSE (FYLE, REEL)
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8.7.2. LOCK STATEMENT

{LOCK STATEMENT> ::= LOCK ( <FILE DESIGNATOR> ) 7/
LOCK (<KFILE DESIGNATOR>, *)

SEMANTICS:

THE <LOCK STATEMENT> CAUSES THE REFERENCED FILE TO BE CLOSED. IF
THE FILE IS TAPE, IT IS REWOUND AND A SYSTEM MESSAGE IS PRINTED TO
NOTIFY THE OPERATOR TO REMOVE THE REEL AND SAVE IT. IF THE FILE IS
NOT A DISK FILE, THE UNIT 1S MADE INACCESSIBLE TO THE SYSTEM UNTIL
THE OPERATOR RESETS IT AGAIN MANUALLY. IF THE FILE IS A DISK FILE,
IT IS RETAINED AS A PERMANENT FILE ON DISK. THE FILE BUFFER AREAS
ARE RETURNED TO THE SYSTEM.

THE "LOCK ( <KFILE DESIGNATOR> , * )" CONSTRUCT CAUSES AN ADJUSTMENT
- OF THE BLOCKING OF A DISK FILE TO ELIMINATE UNUSED SPACE IN THE
DISK AREAS ALLOCATED FOR THE FILE. AS A RESULT OF THE ADJUSTMENT
CF THE NUMBER AND SIZE OF PHYSICAL AREAS ON THE DISK, THE
"CRUNCHED" FILE MAY NOT BE EXPANDED WITHOUT BEING COPIED INTO A NEW
FILE.

EXAMPLES:

LOCK (FILEA)
LOCK (FILE, *)
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8.7.3. READ STATEMENT

SYNTAX:
{READ STATEMENT> ::= READ (KFILE PART>, <WORD COUNT>,
{1/0 AREA>) <I1/0 FINISH EVENT>
<FILE PART> ::= <KFILE DESIGNATOR> /
(FILE DESIGNATOR> <RECORD NUMBER OR CARRIAGE CONTROL>
{RECORD NUMBER OR CARRIAGE CONTROL> ::= [<ARITHMETIC EXPRESSION>1 /

[LINE <ARITHMETIC EXPRESSION>] / I[SPACE
CARITHMETIC EXPRESSION>] /7 [SKIP <ARITHMETIC EXPRESSION>1 /
[STACKER <ARITHMETIC EXPRESSION>1 / [NO]
<I1/0 AREA> ::= <ARRAY ROW> / <KPOINTER EXPRESSION> /
{SUBSCRIPTED VARIABLE>
<1/0 FINISH EVENT> ::= <EMPTY> / [<KEVENT DESIGNATOR>]

SEMANTICS:

THE <READ STATEMENT> CAUSES DATA TO BE TRANSFERRED FROM A
PERIPHERAL DEVICE TO AN <1/0 AREA>. THE INPUT DATA 1S PROCESSED AS
FULL WORDS AND IS ASSIGNED TO THE ELEMENTS OF THE SPECIFIED ARRAY
WITHOUT EDITTING.

EXAMPLES:

READ (FILEID, 14, POINTERID);
BOOLVAR := READ (FILEID, WORDCOUNT, Al*1);
READ (FILEID, AMOUNT, ARRAYID) [COMPLETE]

(FILE PART> INDICATES WHERE THE DATA IS TO BE FOUND.

IF <RECORD NUMBER OR CARRIAGE CONTROL> IS AN <ARITHMETIC
EXPRESSION>, ITS VALUE INDICATES THE RELATIVE ADDRESS OF THE RECORD
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IN A FILE WHICH IS TO BE READ. THE RECORD POINTER IS SET TO THE
SPECIFIED ADDRESS BEFORE THE "READ" IS PERFORMED. IF AN ADDRESS IS
INDICATED AND THE FILE IS A RANDOM ACCESS FILE, THE RECORD POINTER
IS NOT ADJUSTED AFTER THE READ.

IF THE <RECORD NUMBER OR CARRIAGE CONTROL> IS [NOl, THE FILES
BUFFER IS NOT RELEASED AFTER IT HAS BEEN READ.

IF THE <RECORD NUMBER OR CARRIAGE CONTROL> IS <EMPTY>, THE RECORD
INDICATED BY THE RECORD POINTER IS READ. IF THE FILE IS SERTAL,
THE RECORD POINTER IS ADJUSTED TO POINT TO THE NEXT RECORD IN THE

FILE.
IF THE <RECORD NUMBER OR CARRIAGE CONTROL> IS "I[SPACE <ARITHMETIC
EXPRESSION>1" THE NUMBER OF RECORDS SPECIFIED IN <ARITHMETIC

EXPRESSION> IS SKIPPED. SPACING IS FORWARD IF THE <ARITHMETIC
EXPRESSION> 1S POSITIVE; BACKWARD IF NEGATIVE.

THE NUMBER OF WORDS READ IS THE SMALLEST OF:

A. THE NUMBER OF ELEMENTS IN THE <ARRAY ROW>, OR ITEM
REFERENCED BY THE <POINTER EXPRESSION>,

B. THE MAXIMUM RECORD LENGTH ("MAXRECSIZE"),

C. THE ABSOLUTE VALUE OF THE <WORD COUNT>.

(NOTE THAT IF THE UNITS ATTRIBUTE=1, AND INTMODE # 0, THEN ALL
COUNTS REPRESENT CHARACTERS, NOT WORDS.)

THE "I<EVENT DESIGNATOR>1!" FORM OF <1/0 FINISH EVENT> MAY BE USED
ONLY FOR DIRECT I/0; THE EVENT IS CAUSED WHEN THE I/0 OPERATION IS
FINISHED.
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8.7.4. REWIND STATEMENT

{REWIND STATEMENT> ::= REWIND ( <KFILE DESIGNATOR> )

SEMANTICS:

THE <REWIND STATEMENT> CAUSES THE REFERENCED FILE TO BE CLOSED. IF
THE FILE IS A PAPER TAPE OR MAGNETIC TAPE FILE, IT IS REWOUND. FOR
DISK FILES, THE RECORD POINTER IS RESET TO THE FIRST RECORD OF THE
FILE. THE 1/0 UNIT WILL REMAIN UNDER PROGRAM CONTROL.

EXAMPLES:

REWIND (FILEA)

RESTRICTION:

ON PAPER TAPE FILES, THE <REWIND STATEMENT> MAY BE USED ONLY ON
INPUT .,
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8.7.5. SEEK STATEMENT

- —— —_——— —— e e = ——— -

SYNTAX:

(SEEK STATEMENT> ::= SEEK (<KFILE DESfGNATOR) { <RECORD NUMBER>1)
({RECORD NUMBER> ::= <ARITHMETIC EXPRESSION>

SEMANTICS:

—— e w - -

THE <(SEEK STATEMENT> IS USED WITH DISK FILES. IT PROVIDES THE
MEANS BY WHICH A FILE"S BUFFER MAY BE FILLED IN ADVANCE OF AN
ANTICIPATED READ OR WRITE ON THE RECORD TO WHICH <RECORD NUMBER>
POINTS.

THE <FILE DESIGNATOR> MUST NOT BE A DIRECT FILE.

EXAMPLES:

- o - -

SEEK (FILEA [X+2*Y])
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8.7.6. SPACE STATEMENT

{SPACE STATEMENT> ::= SPACE ( <FILE DESIGNATOR>,
CARITHMETIC EXPRESSION> )

SEMANTICS:

THE <SPACE STATEMENT> IS USED TO BYPASS INPUT RECORDS WITHOUT
READING THEM. THE VALUE OF THE <ARITHMETIC EXPRESSION> DETERMINES
THE NUMBER OF RECORDS TO BE SPACED AND THE DIRECTION OF THE SPACING
IF THE <ARITHMETIC EXPRESSION> IS POSITIVE, THE RECORDS ARE SPACED
IN A FORWARD DIRECTION; IF NEGATIVE, IN THE REVERSE DIRECTION.

SPACE (FID, 1)
BOOLVAR := SPACE (FYLE, - RECS)
SPACE (LINE, LINES - PAGEINX)
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8.7.7. WRITE STATEMENT

{WRITE STATEMENT> ::= WRITE (KFILE PART>, <WORD COUNT>, <I/0 AREA>)
<I1/0 FINISH EVENT>

SEMANTICS:

THE <KWRITE STATEMENT> CAUSES DATA TO BE TRANSFERRED FROM AN <I1/0
AREA> TO A PERIPHERAL DEVICE. THE OUTPUT DATA IS PROCESSED AS FULL
WORDS AND IS WRITTEN WITHOUT EDITTING.

<FILE PART> INDICATES WHERE THE DATA IS TO BE WRITTEN.

IF <RECORD NUMBER OR CARRIAGE CONTROL> IS "[LINE <ARITHMETIC
'EXPRESSION>1" AND THE FILE IS A LINE PRINTER FILE, THEN THE PRINTER
WILL SKIP FORWARD TO THE SPECIFIED LINE BEFORE PRINTING. HOWEVER,
THE FOLLOWING MUST BE OBSERVED:

1) THE PAGESIZE FILE ATTRIBUTE MUST BE SET TO THE NUMBER OF
LINES ON A PAGE.

2) SINCE NORMAL DEFAULT ACTION FOR ALGOL 1S PRINT BEFORE
CARRIAGE ACTION, A SUBSEQUENT WRITE MAY OVERPRINT THE
LINE.

3) THE LINE NUMBER IS NOT RESET WHEN [SKIP 11 IS USED SINCE

THIS DOES NOT NECESSARILY EJECT A PAGE. IN THIS CASE,
THE USER MUST RESET THE LINENUMBER ATTRIBUTE.

"[SPACE <ARITHMETIC EXPRESSION>1" CAUSES THE LINEPRINTER TO SPACE
THE NUMBER OF LINES DENOTED BY THE <ARITHMETIC EXPRESSION> AF
PRINTING THE CURRENT RECORD. ON OTHER TYPES OF DEVICES IT CAUSES
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THE NUMBER OF RECORDS SIGNIFIED BY THE <ARITHMETIC EXPRESSION> TO
BE SPACED. "[SKIP <CARITHMETIC EXPRESSION>1" CAUSES THE LINEPRINTER
TO SKIP T0 THE CHANNEL INDICATED BY THE <ARITHMETIC EXPRESSION>.
AFTER PRINTING THE CURRENT RECORD.

IF THE FILE IS NOT A PRINTER FILE, <RECORD NUMBER OR CARRIAGE
CONTROL> IS INTERPRETED AS A RECORD NUMBER AS DESCRIBED UNDER <READ
STATEMENT>.

IF THE <RECORD NUMBER OR CARRIAGE CONTROL> IS "[STACKER <ARITHMETIC
EXPRESSION>1", THE PRIMARY (NORMAL) STACKER IS CHOSEN WITH A VALUE

OF ZERO (0), AND THE ALTERNATE C(AUXILLIARY) STACKER IS CHOSEN WITH
A VALUE OF ONE (1).

THE NUMBER OF WORDS WRITTEN IS THE SMALLEST OF:

AL THE NUMBER - OF - ELEMENTS
[y

REFERENCED BY THE <PQOINT

N

THE =~ <ARRAY ROW> OR ITEM
ESSION>,

n

o8]

THE MAXIMUM RECORD LENGTH ("MAXRECSIZE"),
c. THE ABSOLUTE VALUE OF THE <WORD COUNT>.

WHEN UNBLOCKED RECORDS ARE BEING USED, THE BUFFER SIZE IS THE
MAXIMUM RECORD LENGTH. (NOTE THAT [IF THE UNITS ATTRIBUTE=1, AND
INTMODE # 0, THEN ALL COUNTS REPRESENT CHARACTERS NOT WORDS.)

DIRECT I/0 BRINGS THE USER CLOSER TO THE ACTUAL INPUT/OUTPUT
OQPERATION. ESSENTTALLY IT PERMITS 1/0 OPERATIONS TO BE PERFORMED
ASYNCHRONOUSLY - IN PARALLEL WITH PROGRAM EXECUTION - AND ALLOWS
THE 170 TIME AND PROCESSING TIME TO BE OVERLAPPED WITHIN A SINGLE
PROGRAM.

TO PERFORM DIRECT 1/70 ON A FILE (LET US CALL IT "FID") ONE MUST
FIRST DECLARE THE FILE AS A DIRECT FILE.
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THE SYNTAX FOR A DIRECT I1/0 READ OR WRITE EMPLOYS THE "<ARITHMETIC
EXPRESSION>, <(ARRAY ROW>"™ FORM, AND THE "“I[<EVENT DESIGNATOR>1" CAN
BE USED. THE CARRAY ROW> IS CALLED THE USERS 1/0 AREA AND THE
DIRECT ARRAY IDENTIFIER MUST BE USED IN THE <ARRAY ROW> CONSTRUCT.
THUS TO READ DIRECT TEN WORDS FROM FID INTO DIRECT ARRAY "A" USING
THE EVENT EVT WE WRITE: "READ(FID,10,ALl*1)IEVTI;". WHEN EXECUTING
THIS <STATEMENT>, THE MCP ESTABLISHES A RELATIONSHIP BETWEEN THE I/
O AREA AND THE EVENT EVT.

HOWEVER, BEFORE ANY SUBSEQUENT USE OF THE I/0 AREA CAN BE MADE IN
THE PROGRAM, EITHER FOR CALCULATIONS OR FOR FURTHER I/0, WE MUST BE
SURE THAT THE DIRECT I/0 OPERATION IS COMPLETE. THE EVENT
MECHANISM TELLS US THIS BY SETTING THE "HAPPENED" BIT ASSOCIATED
WITH EVT WHEN THE READ OPERATION IS FINISHED. THIS BIT MAY BE
INSPECTED BY MEANS OF THE BOOLEAN INTRINSIC FUNCTION "HAPPENED".
THE USER MAY ALSO USE A <WAIT STATEMENT> TO DEACTIVATE THE PROCESS
UNTIL THE "HAPPENED" BIT IS SET. ONCE THE OPERATION IS COMPLETED,
THE "HAPPENED" BIT SHOULD BE RESET BEFORE REUSING EVT.

EXAMPLES:

WRITE (LINE, 1%, POINTERID)
BOOLVAR := WRITE (FIB, WORDCOUNT, Al¥*1)
WRITE (FYLE, AMOUNT, ARRAYID) [ALLOVERI
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8.8. INTERRUPT STATEMENTS

SYNTAX

CINTERRUPT STATEMENT> ::= <ATTACH STATEMENT> /7 <KDETACH STATEMENT> /
CENABLE STATEMENT> / <KDISABLE STATEMENT>

CATTACH STATEMENT> ::= ATTACH <KINTERRUPT IDENTIFIER> TO
{EVENT DESIGNATOR>

{DETACH STATEMENT> ::= DETACH <INTERRUPT IDENTIFIER>

{ENABLE STATEMENT> ::= ENABLE <INTERRUPT IDENTIFIER>

(DISABLE STATEMENT> ::= DISABLE <INTERRUPT IDENTIFIER>

SEMANTICS:

THE <ATTACH STATEMENT> IS USED TO ASSOCIATE AN INTERRUPT WITH AN
EVENT. ATTACHING AN INTERRUPT TO AN EVENT WITH AN <ATTACH

TATEMENT> SERVES 70 IMPLICITLY ENABLE THE INTERRUPT. AN INTERRUPT
MUST BE "ENABLED" AND "ATTACHED" TO AN EVENT BEFORE IT CAN HAVE ANY
EFFECT.

AN INTERRUPT MAY NOT BE ATTACHED TO MORE THAN ONE EVENT AT A TIME.
HOWEVER, SEVERAL INTERRUPTS MAY BE ATTACHED TO THE SAME EVENT AT
THE SAME TIME.

THE <DETACH STATEMENT> SEVERS THE ASSOCIATION BETWEEN AN INTERRUPT
AND THE EVENT TO WHICH IT IS ATTACHED. THIS STATEMENT IMPLICITLY
DISABLES THE INTERRUPT.

THE <ENABLE STATEMENT> AND THE <DISABLE STATEMENT> ARE USED TO
EXPLICITLY ENABLE OR DISABLE AN INTERRUPT. THEY DIFFER FROM THE
CATTACH STATEMENT> AND <DETACH STATEMENT> IN THAT THEY DO NOT
AFFECT THE ASSOCIATION BETWEEN THE INTERRUPT AND THE EVENT.

EXAMPLES:



ATTACH
DISABLE
ENABLE
DETACH
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TO EVT;

A

8._.

34
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SYNTAX:
{ON STATEMENT> ::= ON <(FAULT NAME> /
ON <(FAULT NAME> , <STATEMENT>
{FAULT NAME> ::= ANYFAULT / BOTTOMOFSTACK /

EXPONENTOVERFLOW / EXPONENTUNDERFLOW / INACTIVEQUEUE /
INTEGEROVERFLOW / INVALIDADDRESS / INVALIDINDEX /
INVALIDOP / INVALIDPROGRAMWORD / LOOP / MEMORYPARITY /
MEMORYPROTECT / PROGRAMMEDOPERATOR / SCANPARITY /
SEQUENCE / STACKOVERFLOW / STACKUNDERFLOW 7/
STRINGPROTECT / ZERODIVIDE

SEMANTICS:

THE <ON STATEMENT> IS USED TO ENABLE (OR DISABLE) AN INTERRUPT FOR
ONE OF 19 FAULT CONDITIONS. "ANYFAULT" SPECIFIES THAT ANY ONE OF
THE 19 FAULTS INVOKES THE <STATEMENT>.

“ON <FAULT NAME>,<STATEMENT>" ENABLES THAT <STATEMENT> AS THE
INTERRUPT CODE. "ON <FAULT NAME>" DISABLES ANY PREVIOUSLY ENABLED

INTERRUPT FOR THAT FAULT.

ONCE ENABLED, THE INTERRUPT REMAINS ENABLED UNTIL:

A. THE PROCEDURE OR <KBLOCK> CONTAINING THE <ON STATEMENT> IS
EXITED;

B. THE INTERRUPT IS EXPLICITLY DISABLED;

C. A NEW INTERRUPT IS ENABLED FOR THE SAME FAULT CONDITION.

WHENEVER AN EXIT IS MADE FROM THE <BLOCK> CONTAINING AN <ON
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STATEMENT>, THE INTERRUPT STATUS FOR THAT FAULT CONDITION REVERTS
TO WHATEVER WAS ENABLED WHEN THE <BLOCK> WAS ENTERED.

THE INTERRUPT <KSTATEMENT> MUST EITHER BE AN UNCONDITIONAL GO TO (OR
A <COMPOUND STATEMENT> OR <BLOCK> CONTAINING AN UNCONDITIONAL GO
TO), SINCE THE INTERRUPTED CODE CANNOT BE RESUMED.

UPON ENTRY INTO THE <STATEMENT>, THE TOP OF THE STACK CONTAINS A
"FAULT NUMBER" WHICH SPECIFIES THE NATURE OF THE FAULT. (SEE THE
“"TOPOFSTACK™" INTRINSIC.) THIS IS A PARTICULAR IMPORTANCE IF
"ANYFAULT" IS USED. THE VALUES AND MEANINGS ARE AS FOLLOWS:

—

ZERODIVIDE

2 EXPONENTOVERFLOW

3 EXPONENTUNDERFLOW
4 INVALIDINDEX

5 INTEGEROVERFLOW

6 INACTIVEQUEUE

7 MEMORYPROTECT

8 INVALIDOP

g LOOP

10 MEMORYPARITY

11 SCANPARITY

1e INVALIDADDRESS

13 STACKOVERFLOW

14 STRINGPROTECT

15 PROGRAMMEDOPERATOR
16 BOTTOMOFSTACK

17 SEQUENCE

18 INVALIDPROGRAMWORD
19 STACKUNDERFLOW
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{PARA
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EDURE STATEMENT> ::= (PROCEDURE IDENTIFIER>
{ACTUAL PARAMETER PART>
TION DESIGNATOR> ::= <KFUNCTION IDENTIFIER>
CACTUAL PARAMETER PART>
TION IDENTIFIER> ::= KIDENTIFIER>
SEMPTYS> / (<CACTUAL PARAMETER LIST>)
CACTUAL PARAMETER> /
(ACTUAL PARAMETER LIST> <PARAMETER DELIMITER>
CACTUAL PARAMETER?

1]

AL PARAMETER> ::= <(EXPRESSION> / <PROCEDURE IDENTIFIER> /
{EVENT DESIGNATOR>

METER DELIMITER> ::= , /
J"ZLZANY SEQUENCE OF LLETTERS AND SINGLE SPACESx"(

TICS:

A PROCEDURE STATEMENT CAUSES A PREVIOUSLY DECLARED PROCEDURE
TO BE EXECUTED.

A FUNCTION DESIGNATOR RETURNS A VALUE. HOWEVER, WHEN A
FUNCTION DESIGNATOR IS WUSED AS A PROCEDURE STATEMENT, THIS
VALUE IS DELETED.

THE ACTUAL PARAMETER LIST OF THE PROCEDURE STATEMENT MUST HAVE
THE SAME NUMBER OF ENTRIES AS THE FORMAL PARAMETER LIST OF THE
PROCEDURE DECLARATION HEADING.

FORMAL AND ACTUAL PARAMETERS MUST CORRESPOND IN TYPE AND KIND
OF QUANTITIES, THE CORRESPONDENCE IS OBTAINED BY TAKING THE
ENTRIES OF THESE TWO LISTS IN THE SAME ORDER.
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5. THE FOLLOWING REMARKS CONCERN PARAMETERS:

B.
C.
D.
EXAMPLES:
PROCEDURE

CONSTANTS ARE PASSED BY VALUE, NO MATTER HOW THE
CORRESPONDING FORMAL PARAMETER IS SPECIFIED.

SUBSCRIPTED VARIABLES, WHEN PASSED BY NAME, WILL NOT
CAUSE ACCIDENTAL ENTRY, EVEN IF THE SUBSCRIPTS ARE
NOT CONSTANT.

AS A RESULT OF B, ABOVE, ANY CALL-BY-NAME PARAMETER
MAY NOT BEGIN WITH A SUBSCRIPTED VARIABLE UNLESS IT
IS JUST A SUBSCRIPTED VARIABLE. (NOTE: PARENTHESES
AROUND THIS VARIABLE WILL REMEDY THIS.)

SUBEXPRESSIONS OF THE FORM X+X ARE OPTIMIZED TO THE
FOLLOWING:

VALC X

DUPL

ADD
EVEN IF X IS A FORMAL CALL-BY-NAME PARAMETER WITH
SIDE EFFECTS.

ALGORITHM123 (A+2)
ALGORITHMS546 (A+2)"AVERAGE PLUS TWO" (CALCRULE)
GETESPDISK

FUNCTION DESIGNATORS:

——— - - ———

RANDOMNO
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ACTUAL PARAMETER PARTS:

(A,B+2,Q[1,J1)
(A+2)
(K)"TEMPERATURE" (T)"PRESSURE" (P)

ACTUAL PARAMETERS:

A+2

A
CHECKOUT
Al2]

EVENT DESIGNATORS:

El
XERXES
ZEUSI[2,3]

PARAMETER DELIMITER:

)"TEMPERATURE " (

8-

39
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8.11. REPLACE AND SCAN STATEMENTS

SYNTAX:

CREPLACE STATEMENT> ::= REPLACE <DESTINATION> BY <SOURCE LIST>
{SCAN STATEMENT> ::= SCAN <SOURCE> <SCAN PART>

{DESTINATION> ::= <UPDATE POINTER> <POINTER EXPRESSION>

(SOURCE LIST> ::= <SOURCE PART> / <SOURCE PART> , <SOURCE LIST>
{SOURCE> ::= <(POINTER SOURCE> / <ARITHMETIC SOURCE>

(SCAN PART> ::= <(SCAN COUNT> <CONDITION> / <CONDITION>

{SOURCE PART> ::= <SOURCE> <KTRANSFER PART> / <STRING>

<TRANSFER PART> / <ARITHMETIC SOURCE>
CARITHMETIC TRANSFER PART> / <STRING>

{TRANSFER PART> ::= <SCAN COUNT> <CONDITION> / <CONDITION>
{FINAL COUNT> <KUNITS> / WITH <KPICTURE DESIGNATOR> /
{FINAL COUNT> WITH <TRANSLATE TABLE>

CARITHMETIC TRANSFER PART> ::= <KDIGIT COUNT> / <CORRECT COUNT> /
{CORRECT COUNT> <CONDITION>
{SCAN COUNT> ::= FOR <UPDATE COUNT> <ARITHMETIC EXPRESSION>

{FINAL COUNT> FOR <ARITHMETIC EXPRESSION>
KDIGIT COUNT> FOR <ARITHMETIC EXPRESSION> DIGITS
{CORRECT COUNT> ::= <SCAN COUNT> CORRECTLY
{POINTER SOURCE> ::= (UPDATE POINTER> <(POINTER EXPRESSION>
CARITHMETIC SOURCE> ::= <UPDATE VARIABLE> <ARITHMETIC EXPRESSION>
CCONDITION> ::= WHILE <RELATIONAL OPERATOR>
CARITHMETIC EXPRESSION> /7 UNTIL <RELATIONAL OPERATOR>
CARITHMETIC EXPRESSION> / UNTIL IN <KTABLE> / WHILE IN <TABLE>
{TABLE> ::= <ARRAY ROW> / <SUBSCRIPTED VARIABLE>
{TRANSLATE TABLE> ::= <TABLE>
{PICTURE DESIGNATOR> ::= <KPICTURE IDENTIFIER> <REPEAT PARAMETERS>
{REPEAT PARAMETERS> ::= <EMPTY> / (<KUNSIGNED INTEGER LIST>)
{UNSIGNED INTEGER LIST> ::= <(ARITHMETIC EXPRESSION> /
CARITHMETIC EXPRESSION> , <UNSIGNED INTEGER LIST>
{UPDATE POINTER> ::= <EMPTY> / <POINTER IDENTIFIER>
CUPDATE VARIABLE> ::= <EMPTY> / <SIMPLE VARIABLE>
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CUPDATE COUNT> ::= CEMPTY> / <KSIMPLE VARIABLE>
CUNITS> ::= <EMPTY> / WORDS /7 OVERWRITE
SEMANTICS:

IN THE FOLLOWING DISCUSSION, THE TERMS "REPLACE" AND "TRANSFER" ARE
SYNONYMOUS.

1. A <REPLACE STATEMENT> CAUSES INFORMATION TO BE TRANSFERRED
FROM THE <SOURCE> TO THE <DESTINATION>. THE UNIT OF
INFORMATION MAY BE WORDS OR CHARACTERS, AND THE NUMBER OF
UNITS TRANSFERRED MAY BE SPECIFIED BY A COUNT OR DETERMINED BY
A <CONDITION>. IF THE UNIT OF INFORMATION IS A WORD, THEN
BOTH THE <SOURCE> AND THE <DESTINATION> WILL BE RIGHT-ADJUSTED
TO A WORD BOUNDARY BEFORE THE TRANSFER BEGINS.

c. A <SCAN STATEMENT> CAUSES THE INFORMATION IN THE SOURCE TO BE
SCANNED. THE UNIT OF INFORMATION IS A CHARACTER, AND A
CCONDITION> MUST BE PRESENT. THE NUMBER OF CHARACTERS SCANNED
MAY BE DETERMINED BY THE COUNT OR THE <CONDITION>.

3. THE DEFAULT UNIT FOR THE <REPLACE STATEMENT> IS CHARACTERS.

"WORDS" AND "OVERWRITE" BOTH MEAN UNITS OF ONE WORD. IN
ADDITION, "OVERWRITE" IGNORES MEMORY PROTECTION ON THE

DESTINATION AND THE SOURCE, AND IT ALSO IGNORES MEMORY PARITY
ERRORS ON THE DESTINATION.

4. AT THE END OF A REPLACE OR SCAN STATEMENT, CERTAIN UPDATED
INFORMATION IS AVAILABLE.

A. THE DESTINATION <UPDATE POINTER> POINTS TO THE NEXT
POSITION TO BE FILLED. IF THE UNIT OF TRANSFER IS A
WORD, THE DESTINATION <UPDATE POINTER> WILL POINT TO
THE LEFTMOST CHARACTER OF THE NEXT WORD TO BE FILLED

B. THE SOURCE <UPDATE POINTER> POINTS TO THE NEXT UNIT
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TO BE SCANNED OR TRANSFERRED. IF THE UNIT IS A
WORD, THE <UPDATE POINTER> WILL POINT TO THE
LEFTMOST CHARACTER OF THE WORD.

c. FOR SCANS AND TRANSFERS, AN <ARITHMETIC SOURCE>

SHOULD BE THOUGHT OF AS BEING CIRCULAR, WITH THE
HIGH-ORDER AND LOW-ORDER ENDS CONTIGUOUS. THE

SOURCE <UPDATE VARIABLE> RETURNS THE ORIGINAL
EXPREYSION ROTATED IN SUCH A WAY THAT THE NEXT
CHARACTER TO BE USED IS IN THE HIGH-ORDER POSITION.

D. EACH TIME A UNIT OF INFORMATION IS SCANNED OR
TRANSFERRED, THE ORIGINAL COUNT AS GIVEN BY AN
CARITHMETIC EXPRESSION> IS DECREMENTED BY 1. THIS
CONINUES UNTIL THE COUNT REACHES 0 IF NO <CONDITION>
IS IMPOSED. IF A <CONDITION> IS IMPOSED, THE COUNT

MAY NOT REACH 0O AND THE <UPDATE COUNT> RETURNS THE
VALUE OF THE COUNT AT THE END OF THE TRANSFER. THE
RESERVED WORD "TOGGLE" WILL BE TRUE IF THE <UPDATE
COUNT> IS 0. ‘

THE <KDIGIT COUNT> CAUSES THE SOURCE <ARITHMETIC EXPRESSION>
THE DESIGNATED NUMBER OF LOW-ORDER DECIMAL DIGITS IS
TRANSFERRED TO THE <DESTINATION>, AND THE SOURCE <UPDATE
VARIABLE> RETURNS THE ORIGINAL EXPRESSION "DIV" THE DESIGNATED
POWER OF 10.

THE <CORRECT COUNT> CAUSES THE SOURCE <ARITHMETIC EXPRESSION>
TO BE ROTATED IN SUCH A WAY THAT THE APPROPRIATE NUMBER OF
LOW-ORDER CHRACTERS APPEAR IN THE HIGH-ORDER ORDER END OF THE
SOURCE. AFTER THIS ROTATION, A NORMAL TRANSFER WILL OCCUR.
IF, FOR EXAMPLE, ONE CHARACTER WERE TO BE TRANSFERRED

CORRECTLY, THE LOW-ORDER CHARACTER WOULD BE MOVED TO THE HIGH~‘
ORDER POSITION BEFORE THE TRANSFER OCCURS. SINCE TRANSFERS
WORK FROM LEFT 70 RIGHT, THIS HAS THE EFFECT CF ALLOWING THE

TRANSFER OF RIGHT-JUSTIFIED CHARACTERS IN AN <ARITHMETIC
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EXPRESSION> .

SCANS AND TRANSFERS ALWAYS WORK FROM LEFT TO RIGHT ON BOTH
{DESTINATION> AND <SOURCE>, INCLUDING <ARITHMETIC SOURCE>.
THE <CORRECT COUNT> AND <(KDBIGIT COUNT> MAY BE CONSIDERED

EXCEPTIONS.

THE <TRANSLATE TABLE> WORKS IN THE FOLLOWING WAY. EACH SOURCE
CHARACTER IS USED TO FIND AN EIGHT-BIT TRANSLATION CHARACTER
IN AN <ARRAY ROW>. THE HIGH-ORDER PART OF THIS CHARACTER IS
DISCARDED TO MAKE IT FIT THE <DESTINATION> CHARACTER SET, AND
IT IS THEN STORED IN THE DESTINATION, THE EIGHT-BIT
TRANSLATION CHARACTER IS FOUND IN THE FOLLOWING WAY. THE LOW-
ORDER TWO BITS OF THE SOURCE CHARACTER ARE USED AS THE
CHARACTER INDEX, AND THE REMAINING HIGH-ORDER BITS ARE USED AS
THE WORD INDEX. THE WORD INDEX IS EITHER USED AS A SUBSCRIPT
TO THE <ARRAY ROW> OR IS ADDED TO THE RIGHTMOST SUBSCRIPT OF
THE <SUBSCRIPTED VARIABLE>. IN THE RESULTING WORD, CHARACTER
NUMBER (2+ (CHARACTER INDEX)) IS THE TRANSLATION CHARACTER.
AS USUAL, THE CHARACTERS ARE NUMBERED LEFT TO RIGHT, SO THAT
THE TRANSLATION CHARACTER WILL BE ONE OF THE FOUR LOW-ORDER
EIGHT-BIT CHARACTERS IN THE WORD.

THE WHILE <RELATIONAL OPERATOR> FORM OF <KCONDITION> CAUSES
TERMINATION OF THE SCAN OR TRANSFER WHEN THE SOURCE CHARACTER
CEASES TO HAVE THE DESIGNATED RELATION TO THE LOW-ORDER

CHARACTER OF THE CONDITION <ARITHMETIC EXPRESSION>. THE

CHARACTER WHICH CAUSES TERMINATION OF THE SCAN OR TRANSFER
WILL NOT BE SCANNED OR TRANSFERRED, THUS THE SOURCE <UPDATE
POINTER> IS LEFT POINTING AT THAT CHARACTER.

THE UNTIL <RELATIONAL OPERATOR> FORM OF <CONDITION> CAUSES
TERMINATION OF THE SCAN OR TRANSFER WHEN THE SOURCE CHARACTER
HAS THE DESIGNATED RELATION TO THE LOW-ORDER CHARACTER OF THE
CONDITION <ARITHMETIC EXPRESSION>. THE CHARACTER WHICH CAUSES
TERMINATION OF THE SCAN OR TRANSFER WILL NOT BE SCANNED OR
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TRANSFERRED.

CCONDITION>S INVOLVING THE <TABLE> CONSTRUCT USE THE BITS OF
THE SOURCE CHARACTER TO FIND A TEST BIT IN AN <ARRAY ROW>.
THE CHARACTER IS "IN" THE <TABLE> IFF THE TEST BIT IS ON. THE
TEST BIT IS FOUND IN THE FOLLOWING WAY. THE LOW-ORDER FIVE
BITS OF THE SOURCE CHARACTER (FOUR BITS IF THE SOURCE
CHARACTER ONLY HAS FOUR) ARE USED AS THE BIT INDEX, AND THE
REMAINING BITS, IF ANY, ARE USED AS THE WORD INDEX. THE WORD
INDEX IS EITHER USED AS A SUBSCRIPT TO THE <ARRAY ROW> OR IS
ADDED TO THE RIGHTMOST SUBSCRIPT OF THE <SUBSCRIPTED VARIABLE>
IN THE RESULTING WORD, BIT NUMBER (31 - (BIT INDEX)) IS THE
TEST BIT. AS USUAL, BITS ARE NUMBERED RIGHT TO LEFT, SO THAT
THE TEST BIT WILL BE ONE OF THE LOW-ORDER 32 BITS IN THE WORD.

IF  THE <SOURCE> IS A <KSTRING>, THE <STRING> IS TRANSFERRED TO
THE <DESTINATION> UNDER THE CONTROL OF A COUNT. IF THE COUNT,
C, IS NOT GREATER THAT THE STRING LENGTH, L, THEN C CHARACTERS
ARE COPIED INTO THE DESTINATION. I[IF THE COUNT, C, IS GREATER
THAN THE LENGTH, L, AND THE STRING IS MORE THAN 48 BITS LONG,
THE BEHAVIOR IS UNPREDICTABLE. IF C IS GREATER THAN L AND THE
STRING IS SHORTER THAN 48 BITS, THEN THE STRING IS
CONCATENATED WITH ITSELF- UNTIL THE TOTAL LENGTH IS GREATER
THAN 48 BITS. THE FIRST 48 BITS OF THIS STRING ARE USED AS A
SOURCE AND ARE REPEATEDLY COPIED INTO THE DESTINATION UNTIL
THE COUNT IS EXHAUSTED. FOR EXAMPLE, 8 "ABCD" FOR 10
TRANSFERS "ABCDABABCD", NOT "ABCDABCDAB".

{SOURCE> WITH <KPICTURE IDENTIFIER> TRANSFERS CHARACTERS UNDER
THE CONTROL OF THE PICTURE. (SEE <(PICTURE DECLARATION>.)
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9. EXPRESSIONS

9.1. GENERAL

AN EXPRESSION IS USED TO OBTAIN VALUES.

SYNTAX:

CEXPRESSION> ::= <{GENERAL COMPONENT> / <ARITHMETIC EXPRESSION> /
{ARRAY EXPRESSION> / <BOOLEAN EXPRESSION> /
(CASE EXPRESSION> / <KCONDITIONAL EXPRESSION> /
(DESIGNATIONAL EXPRESSION> / <KPOINTER EXPRESSION> /
(REFERENCE EXPRESSION> / <WORD EXPRESSION>

SEMANTICS:

EXPRESSIONS ARE RULES BY WHICH VALUES MAY BE OBTAINED BY EXECUTING
VARIOUS OPERATIONS ON THE COMPONENTS OF WHICH EXPRESSIONS ARE
COMPOSED. CONDITIONAL AND CASE EXPRESSIONS ARE MORE COMPLICATED
BECAUSE ONE OF SEVERAL ALTERNATIVE EXPRESSIONS MUST FIRST BE
SELECTED FOR EVALUATION.
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g.2. ARITHMETIC EXPRESSIONS

CARITHMETIC EXPRESSIOND> ::= <CONDITIONAL ARITHMETIC EXPRESSION> /
(ARITHMETIC ASSIGNMENT> / <SIMPLE ARITHMETIC EXPRESSION> /
CWORD EXPRESSION>
(CONDITIONAL ARITHMETIC EXPRESSION> ::= <IF CLAUSE>
CARITHMETIC EXPRESSION> ELSE <ARITHMETIC EXPRESSION>
CARITHMETIC ASSIGNMENTY> ::=
CARITHMETIC VARIABLE> <REPLACEMENT OPERATOR>
CARITHMETIC EXPRESSION>
{SIMPLE ARITHMETIC EXPRESSION> ::=
{SIMPLE ARITHMETIC EXPRESSION> <ADDING OPERATOR> <TERM> /
{UNARY OPERATOR> <KTERM> / <TERM>
<ADDING OPERATOR> ::= + / -
{UNARY OPERATOR> ::= <ADDING OPERATOR>
{TERM> ::= <KFACTOR> / <TERM> <MULTIPLYING OPERATOR> <FACTOR>
{FACTOR> ::= <PRIMARY> / <PRIMARY> * <INTEGER>
{MULTIPLYING OPERATOR> ::= x / <SLASH> / DIV / MOD / MUX
{PRIMARY> ::= <UNSIGNED NUMBER> / <STRING> /
SFIELD DESIGNATOR> / <OPERAND> / <PRIMARY> &
CARITHMETIC EXPRESSION> <CONCATENATION> / <PRIMARY>
& <LAYOUT>

CFIELD DESIGNATOR> ::= <OPERAND> . CFIELD IDENTIFIER> /
{ARRAY PRIMARY> . <KFIELD IDENTIFIER>
{OPERAND> ::= <ARITHMETIC VARIABLE>

(<ARITHMETIC EXPRESSION>) /
{ARITHMETIC FUNCTION DESIGNATOR> /
{CASE HEAD> (<ARITHMETIC EXPRESSION LIST>)

CCONCATENATION> ::= [<KLEFT BIT-TO>:<{NUMBER OF BITS>1 /
[<LEFT BIT-TO>:<LEFT BIT-FROM>:<{NUMBER OF BITS>]

CLEFT BIT-TO> ::= <ARITHMETIC EXPRESSION>

{NUMBER OF BITS> ::= <ARITHMETIC EXPRESSION>

SLEFT BIT-FROM> ::= <CARITHMETIC EXPRESSION>
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CLAYOUT> ::= <LAYOUT IDENTIFIER> (KFIELD VALUE LIST>)

{FIELD VALUE LIST> ::= <FIELD VALUE> / <KFIELD VALUE LIST>,
{FIELD VALUE>

(FIELD VALUE> ::= <EMPTY> / <ARITHMETIC EXPRESSION> / *

(ARITHMETIC VARIABLE> ::= <VARIABLE>

{ARITHMETIC FUNCTION DESIGNATOR> ::= KFUNCTION DESIGNATOR> /
{ARITHMETIC INTRINSIC>

CARITHMETIC EXPRESSION LIST> ::= <ARITHMETIC EXPRESSION> /
CARITHMETIC EXPRESSION LIST> , <ARITHMETIC EXPRESSION>

SEMANTICS:
1. AN ARITHMETIC EXPRESSION OBTAINS A NUMERIC VALUE.
2. A VARTABLE, VALUE DESIGNATOR, OR FUNCTION DESIGNATOR USED AS A

PRIMARY IN AN ARITHMETIC EXPRESSION MUST BE OF AN ARITHMETIC
TYPE: INTEGER, REAL, OR DOUBLE.

3. EACH EXPRESSION IN A FIELD VALUE LIST OR EXPRESSION LIST USED
IN AN ARITHMETIC EXPRESSION MUST ALSO BE OF AN ARITHMETIC TYPE

4. THE VALUE OF AN ARITHMETIC EXPRESSION MAY BE EXPRESSED IN
SINGLE OR DOUBLE PRECISION.

A. THE PRECISION OF A CASE EXPRESSION VALUE IS DOUBLE
IF ANY ONE OF THE EXPRESSIONS OF ITS EXPRESSION LIST
IS DOUBLE. OTHERWISE THE PRECISION IS SINGLE.

B. THE PRECISION OF THE VALUE OF A CONDITIONAL
ARITHMETIC EXPRESSION IS DOUBLE IF ANY OF THE
EXPRESSIONS IN THE STATEMENT IS DOUBLE PRECISION,
OTHERWISE THE PRECISION OF THE VALUE IS SINGLE.

C. EXTENDED PRECISION VALUES MAY NOT BE USED IN A FIELD
DESIGNATOR AS A BASE.
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THE OPERATOR "DIV" DENOTES INTEGER DIVISION. Y DIV Z = SIGN
(Y/Z)xENTIERCABS(Y/Z))

THE OPERATOR "MOD" DENOTES REMAINDER DIVISION. Y MOD Z =Y -
(Zx (SIGN(Y/Z)x ENTIER (ABS(Y/Z))))

THE OPERATOR "MUX" DENOTES DOUBLE-PRECISION MULTIPLICATION.
ITS OPERANDS MAY BE SINGLE OR DOUBLE PRECISION.

THE EXPONENTIATION OPERATOR, * , IS DEFINED FOR INTEGER-
CONSTANT EXPONENTS ONLY.

THE SEQUENCE IN WHICH OPERATIONS ARE PERFORMED IS DETERMINED
BY THE PRECEDENCE OF THE OPERATORS.

THE ORDER OF PRECEDENCE OF OPERATORS 1IS:

FIRST: =«
SECOND: x, /, MOD, DIV, MUX
THIRD: +, -

WHEN OPERATORS ARE OF THE SAME ORDER OF PRECEDENCE, THE
SEQUENCE OF OPERATION IS DETERMINED FROM THE LEFT-TO-RIGHT
ORDER OF APPEARANCE OF THE OPERATORS.

AN EXPRESSION BETWEEN PARENTHESES IS EVALUATED BY ITSELF AND
THIS VALUE IS USED IN SUBSEQUENT CALCULATIONS. THAT IS, THE
NORMAL ORDER OF PRECEDENCE OF OPERATORS CAN BE OVERRIDDEN BY
THE JUDICIOUS PLACEMENT OF PARENTHESES. THEREFORE, THE

DESIRED ORDER OF EXECUTION WITHIN AN EXPRESSION CAN ALWAYS BE
ARRANGED BY THE APPROPRIATE POSITIONING OF PARENTHESES.

NO TWO OPERATORS MAY BE ADJACENT.

14. THE CONCATENATION FORM OF <ARITHMETIC EXPRESSION>
PROVIDES AN EFFICIENT METHOD OF FORMING A <PRIMARY> FROM



B6700/B7700 ESPOL 95
SELECTED PARTS OF TWO OR MORE <PRIMARY>S. A CONCATENATION
{PRIMARY> IS FORMED BY LINKING PART OF A <KPRIMARY> WITH THE
SPECIFIED PORTION OF AN <CARITHMETIC EXPRESSION> VALUE. SINCE
CARITHMETIC EXPRESSION> IS RECURSIVE WITH RESPECT TO
CONCATENATION, ANY NUMBER OF <CONCATENATION> TERMS MAY BE USED
IN CONSTRUCTING A <(PRIMARY>.

THE <CLEFT BIT-TO> PART OF A <CONCATENATION> TERM DEFINES THE
LEFTMOST BIT LOCATION OF THE DATA FIELD IN THE DESTINATION
WORD. THE <(LEFT BIT-FROM> PART DEFINES THE LEFTMOST BIT
LOCATION OF THE DATA FIELD IN THE SOURCE WORD. THE <NUMBER OF
BITS> PART SPECIFIES THE LENGTH OF THE DATA FIELD TO BE MOVED
FROM THE SOURCE FIELD TO THE DESTINATION FIELD.

IF THE <LEFT BIT-TO> : {NUMBER OF BITS> FORM OF
(CONCATENATION> IS SPECIFIED, THE SOURCE FIELD IS ASSUMED TO
START AT <NUMBER OF BITS>-1, THAT IS, THE SOURCE FIELD IS
ASSUMED TO  BE THE LOW-ORDER <NUMBER OF BITS> IN THE SOURCE
WORD .

IF MORE THAN ONE <CONCATENATION> TERM IS USED IN AN
{EXPRESSION>, THEN THESE ARE EVALUATED FROM LEFT TO RIGHT.

A <KFIELD DESIGNATOR> ALLOWS OPERATIONS TO BE PERFORMED ON ANY
CONTIGUOUS FIELD WITHIN A WORD RATHER THAN THE WHOLE WORD.
THE <LEFT BIT-FROM> PART DEFINES THE LEFTMOST BIT LOCATION OF
THE FIELD. THE <NUMBER OF BITS> PART SPECIFIES THE LENGTH OF
THE FIELD.

THE <LEFT BIT-FROM> PARTS OF <CONCATENATION> AND <(FIELD
DESIGNATOR>S MUST LIE IN THE RANGE OF 0 THRU 47, WHERE BIT O
IS THE RIGHTMOST (OR LEAST SIGNIFICANT) BIT IN THE WORD.
{NUMBER OF BITS> MUST LIE IN THE RANGE 0 THROUGH 48. IF IT
EXCEEDS THE NUMBER OF BITS REMAINING IN EITHER THE SOURCE OR
DESTINATION WORDS, THESE FIELDS ARE CONTINUED AT BIT NUMBER 47
(LEFTMOST) OF THE SAME WORD.
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15. AN EMPTY FIELD VALUE CAUSES THE DEFAULT VALUE, AS SPECIFIED
THE <FIELD VALUE PART> IN THE DECLARATION, TO BE ASSIGNED
THE FIELD. A (KFIELD VALUE> OF "*" CAUSES THE FIELD TO
IGNORED. IF NO INITIAL VALUE IS SPECIFIEb, THEN <EMPTY>

EQUIVALENT TO "*",.

BY
T0
BE
IS

16. IF THE <(FIELD VALUE LIST> CONTAINS FEWER <KFIELD VALUE>S THAN
DECLARED IN THE CORRESPONDING <LAYOUT ITEM LIST>, THE COMPILER
WILL EMIT CODE AS NECESSARY FOR THE REMAINING <FIELD VALUE

PART>S WHICH ARE NOT <KEMPTY>.

EXAMPLES:

Q

Q-Vv

HO <« (IF GONE THEN 2 ELSE Z/3)
IF JOY THEN X ELSE 4+Q

WxU-Qx (S+CU)

IF Q>0 THEN S+3xQ/A ELSE ZxS+3xA

IF A>0 THEN U+V ELSE IF AxB>17 THEN U/V ELSE IF K#Y

THEN V/U

.57@12xAINx(N-1)/2,0]1

QxV*2

P MOD 2

Al2, SIZ*2 DIV QUANT] «IF BOOEX THEN Q+-Q+1 ELSE 4

SIMPLE ARITHMETIC EXPRESSIONS:
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-Q

3

+3

Q

P MOD 2

Y*3

4YxR DIV S
ALTI-BlJ1+5.3

Q

Q MOD V
7.384e-8

SUM

WlI+2,8]1

2x (X+Y)

Y*3

@ MOD v DIV 2

IES:

o C N
=

Q@ + R

VARINAME & LOOK (86,
AN[3,51)

2 & SEET (X~F(A+B),
e-72

~

O&CONCAT ()

Q

DESIGNATORS:

IF BOOEXP THEN Q-Q+1 ELSE &,

12,

vQ)

& NAW

(27,

TRUE)
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SIGNIFY(X).Z

VARINAME .FIELDNAME
FUNC(A,TRUE) .FB
{(X-ARITHEXP(Z7)+Q MOD 2).F711

FIELD OPERANDS:

CASE X-X+U OF (v, +27xF(Z,7),ARY[2,B00Q1)
Q

TALLYHO(TFX)

(Q+RxZ-T)

LAYOUTS:

CHAS (Q+R*6, F(A))
GHT(ZY,7)
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9.3. ARRAY EXPRESSIONS

{(ARRAY EXPRESSICN> ::= <(ARRAY ASSIGNMENT> / <ARRAY PRIMARY> /
<IF CLAUSE> <ARRAY EXPRESSION> ELSE <ARRAY EXPRESSION>

{ARRAY ASSIGNMENT> ::=
(ARRAY DESIGNATOR> <REPLACEMENT OPERATOR> <ARRAY EXPRESSION>

(ARRAY DESIGNATOR> ::= (ARRAY IDENTIFIER> <SUBARRAY DESIGNATOR> /
{ARRAY VARIABLE>

(SUBARRAY DESIGNATOR> ::= <EMPTY> /
[<SUBSCRIPT PART> <(SUBARRAY PART>]

{SUBSCRIPT PART> ::= <EMPTY> / <SUBSCRIPT LIST> ,

{SUBARRAY PART> ::= * / (SUBARRAY PART> , *

(ARRAY VARIABLE> ::= (SIMPLE VARIABLE> / <ARRAY ITEM>

{ARRAY ITEM> ::= <KITEM>

{ARRAY PRIMARY> ::= <ARRAY DESIGNATOR> / (<ARRAY EXPRESSION>) /

CARRAY PRIMARY> & <LAYOUT> / <WORD EXPRESSION>

SEMANTICS:

1. AN  <ARRAY EXPRESSION> IS REPRESENTED BY AN UNINDEXED DATA
DESCRIPTOR.

2. AN <ARRAY DESIGNATOR> REFERENCES A DATA DESCRIPTOR.

3. AN <ARRAY ASSIGNMENT> INITIALIZES OR CHANGES THE VALUES OF THE

CORRESPONDING DATA DESCRIPTOR.

m

VARIOUS FIELDS IN TH

EXAMPLES:

IF BOOVAR THEN ARRVAR [2,3,%] ELSE A2S3 -~ A1S3
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ARS2+-A353
ARVRI[3, *]

ARRAY PRIMARIES:

QYAR [3,*]
(A2S52+-A353)
QVAR [2,*] & C2S

ARRAY DESIGNATORS:

NEXT
NXTONI[2,3,*]

ARRAY VARIABLES:

DELTA
ARRAYNAME e ARRAYDECQUE

SUBARRAY DESIGNATORS:
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9.4. BOOLEAN EXPRESSIONS

<(BOOLEAN EXPRESSION> ::= <CONDITIONAL BOOLEAN EXPRESSION> /
<BOOLEAN ASSIGNMENT> / <SIMPLE BOOLEAN EXPRESSION> /
<WORD EXPRESSION>
<CONDITIONAL BOOLEAN EXPRESSION> ::=
<IF CLAUSE> <BOOLEAN EXPRESSION> ELSE <BOOLEAN EXPRESSION>
<BOOLEAN ASSIGNMENT> ::= <(BOOLEAN VARIABLE> <REPLACEMENT OPERATOR>
<(BOOLEAN EXPRESSION>
(SIMPLE BOOLEAN EXPRESSION> ::= <IMPLICATION> /
(SIMPLE BOOLEAN EXPRESSION> EQV <IMPLICATION>
CIMPLICATION> ::= <BOOLEAN TERM> / <IMPLICATION> IMP <BOOLEAN TERM>
(BOOLEAN TERM> ::= (BOOLEAN FACTOR> / <BOOLEAN TERM> OR
<(BOOLEAN FACTOR>
<(BOOLEAN FACTOR> ::= <BOOLEAN SECONDARY> / <BOOLEAN FACTOR> AND
(BOOLEAN SECONDARY>
¢(BOOLEAN SECONDARY> ::= <BOOLEAN PRIMARY> / NOT <BOOLEAN PRIMARY>
<BOOLEAN PRIMARY> ::= <LOGICAL VALUE> / <RELATION> /
<BOOLEAN ITEM> / <BOOLEAN FIELD DESIGNATOR> /
<(BOOLEAN OPERAND> /
<BOOLEAN PRIMARY> & <(BOOLEAN EXPRESSION> <CONCATENATION> /
<BOOLEAN PRIMARY> & <BOOLEAN LAYOUT> / <TABLE MEMBERSHIP> /
<VALUE DESIGNATOR)
(BOOLEAN ITEM> ::= <ITEM>
<(BOOLEAN FIELD DESIGNATOR> ::=
(BOOLEAN OPERAND> . <FIELD IDENTIFIER>
(BOOLEAN OPERAND> ::= (<BOOLEAN EXPRESSION>) /
<(BOOLEAN VARIABLE> / <BOOLEAN FUNCTION DESIGNATOR> /
CCASE HEAD> (<BOOLEAN EXPRESSION LIST>)

{BOOLEAN EXPRESSION LIST> ::= <(BOOLEAN EXPRESSION> /
<{BOOLEAN EXPRESSION LIST> , <BOOLEAN EXPRESSION>
(BOOLEAN LAYOUT> ::= <LAYOQOUT>

{BOOLEAN VARIABLE> ::= (VARIABLE>
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<BOOLEAN FUNCTION DESIGNATOR> ::= <FUNCTION DESIGNATOR> /
CBOOLEAN INTRINSIC>
<RELATION> ::= <ARITHMETIC RELATION> / <REFERENCE RELATION> /
C{STRING RELATION> / <KPOINTER RELATION>
CARITHMETIC RELATION> ::= CARITHMETIC EXPRESSION>
CARITHMETIC RELATIONALY> <ARITHMETIC EXPRESSION>
CARITHMETIC RELATIONALY> ::= <KRELATIONAL OPERATOR> /7 1S
CREFERENCE RELATION> ::= <KREFERENCE EXPRESSION>
CREFERENCE RELATIONAL> <REFERENCE EXPRESSION>
{REFERENCE RELATIONAL> ::= = / #
{STRING RELATION> ::= <(POINTER EXPRESSION> <KRELATIONAL OPERATOR>
CPOINTER EXPRESSION> FOR <ARITHMETIC EXPRESSION> -
(POINTER RELATION> ::= <(POINTER EXPRESSION> <REFERENCE RELATIONAL>
CPOINTER EXPRESSION>
{TABLE MEMBERSHIP> ::= <ARITHMETIC EXPRESSION> IN <KTABLE POINTER> /
CPOINTER EXPRESSION> IN <TABLE POINTER>
C{TABLE POINTER> ::= ALPHA / ALPHAB / ALPHASB /
{SUBSCRIPTED VARIABLE>

SEMANTICS:
. A BOOLEAN EXPRESSION OBTAINS A LOGICAL VALUE.
2. A VARIABLE, VALUE DESIGNATOR, OR FUNCTION DESIGNATOR USED AS A

"BOOLEAN" PRIMARY MUST BE OF TYPE "BOOLEAN".

3. THE SEQUENCE IN WHICH OPERATIONS ARE PERFORMED IS BDETERMINED
BY THE PRECEDENCE OF THE OPERATORS.

Y. THE ORDER OF PRECEDENCE OF OPERATORS IS AS FOLLOMWS:

FIRST: ARITHMETIC EXPRESSIONS
SECOND: RELATIONS

THIRD: NOT

FOURTH: AND

FIFTH: OR
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SIXTH: IMP
SEVENTH: EQV

WHEN OPERATIONS ARE OF THE SAME ORDER OF PRECEDENCE, THE
EXPRESSION IS EVALUATED FROM LEFT TO RIGHT.

5. THE LOGICAL OPERATORS ARE DEFINED BY THE FOLLOWING TRUTH
TABLE :

OPERAND A OPERAND B NOT A A AND B A OR B A IMP B A EQV B

TRUE TRUE FALSE TRUE TRUE TRUE TRUE
TRUE FALSE FALSE FALSE TRUE FALSE FALSE
FALSE TRUE TRUE FALSE TRUE TRUE FALSE
FALSE FALSE TRUE = FALSE FALSE TRUE TRUE

THE ABOVE DEFINED BOOLEAN OPERATIONS ARE PERFORMED ON ALL 48 BITS
OF THE OPERAND OR OPERANDS INVOLVED. FOR EXAMPLE, REAL (NOT TRUE)
IS NOT EQUIVALENT TO REAL (FALSE) BECAUSE "NOT" COMPLEMENTS ALL 48
BITS OF THE OPERAND IN THE TOP OF THE STACK, WHEREAS "FALSE" ONLY
IMPLIES THAT BIT ZERO OF THAT OPERAND IS OFF.

6. RELATIONS DEFINE THE MANNER IN WHICH THE VARIOUS RELATIONAL
OPERATORS ARE USED WITH THE VARIOUS EXPRESSION TYPES.

7. THE "IS" OPERATOR COMPARES ALL THE BITS (INCLUDING TAG BITS)
OF TWO BB700/B7700 WORDS. IF ALL BITS ARE EQUAL, THE RESULT
OF THE COMPARISON IS TRUE. WHEN USED WITH ARITHMETIC OPERANDS
THE "IS" RELATIONAL OPERATOR DIFFERS FROM "=" IN THAT IT
COMPARES BIT PATTERNS FOR EQUALITY, AND DOES NO NORMALIZATION.

8. THE <TABLE MEMBERSHIP> CONSTRUCT ALLOWS THE PROGRAMMER TO TEST
WHETHER A GIVEN CHARACTER IS A MEMBER OF A PREDEFINED TABLE
REFERENCED BY THE <TABLE POINTER>. THE CHARACTER IN QUESTION
MAY BE EITHER A <STRING CHARACTER> OR A CHARACTER IN AN <ARRAY
ROW> REFERENCED BY A <POINTER EXPRESSION>. THE <TABLE
MEMBERSHIP> TEST REFERENCES A BIT IN MEMORY IN THE FOLLOWING
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WAY : THE BINARY REPRESENTATION OF THE CHARACTER BEING TESTED
IS SPLIT INTO TWO PARTS. THE LOW-ORDER 5 BITS BECOME A BIT
INDEX, AND THE REMAINING HIGH-ORDER BITS BECOME A WORD INDEX.
THE WORD INDEX IS ADDED TO THE <SUBSCRIPT> IN THE <TABLE
POINTER> . THIS INDEXING OPERATION THUS SELECTS A WORD FROM
THE TABLE. THE BIT INDEX IS THEN SUBTRACTED FROM 31 AND THE
RESULT IS USED TO REFERENCE ONE OF THE LOW-ORDER 32 BITS IN
THE SELECTED WORD. FINALLY, THE CHARACTER IS IN THE TABLE IF
AND ONLY [F THIS REFERENCED BIT IS ON.

THE <TABLE POINTER> CONSTRUCT AlLLOWS SEVERAL TABLES TO BE
CONTAINED IN ONE <ARRAY ROW>. THE <SUBSCRIPTED VARIABLE>
ALWAYS INDICATES THE BEGINNING OF THE DESIRED TABLE. ALPHA,
ALPHABG, AND ALPHA8 MAY BE THOUGHT OF AS RESERVED <SUBSCRIPTED

VARTABLE>S. ALPHAB IS A <(TABLE POINTER> FOR EBCDIC LETTERS
AND DIGITS; ALPHAB FUNCTIONS SIMILARLY FOR BCL LETTERS AND
DIGITS.

EXAMPLES:

BOOLE - A EQV BlJ,1]

A OR B

I[F K>1 THEN S>W ELSE L«C
MOT]

SIMPLE BOOLEAN EXPRESSION:

UGO EQV 1GO
NOT SO
WEGO OR HEGO EQV IGO0 EQV UGO

IMPLICATIONS:
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ITISRAINING IMP GROUNDISWET
BOOVAR AND THIS IMP TOMORI1,2]
THIS IMP THAT IMP THOSE

NOT SO

BOOLEAN TERMS:

(B>C) OR (D>E)
BOOV AND BOON OR BOOK
All1,21 AND BVAR OR (NOT THT) OR YEST

NOT SO

BOOLEAN FACTORS:

BOOV AND BOON
NOT (J>2) AND TRUE
AlJ+1,Z-31 AND VARB AND NEXTM

NOT SO

BOOLEAN SECONDARIES:

FALSE

x>V

(NOT SO0)

BOOVAR.F2

TRUE & CONGLOM(TRUE,FALSE,Z+010,TRUE)

BOOLEAN FIELD DESIGNATORS:

———————— - - — - - - - - —

15
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BAHK. LEFTMOST
FRNT. FORTYON

BOOLEAN FIELD OPERANDS:

(IF K>1 THEN V<2 ELSE (V2-DYNAM))

BOOLVARB
BOOFUNC(Q>V)
CASE ZYGLOT OF (TRUE, NOT SO,

BOOLEAN(FLAGWORD)

ETCETERAKLKQ)
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9.5. CASE EXPRESSIONS

{CASE EXPRESSION> {CASE HEAD> (<KEXPRESSION LIST>)

{EXPRESSION LIST> {ARITHMETIC EXPRESSION LIST> /
{(BOOLEAN EXPRESSION LIST> / <DESIGNATIONAL EXPRESSION LIST> /
{POINTER EXPRESSION LIST>

SEMANTICS:

CASE EXPRESSIONS PROVIDE A CONVENIENT MEANS OF SELECTING ONE OF
MANY ALTERNATIVE EXRESSIONS OF THE SAME KIND TO BE EVALUATED AT A

PARTICULAR POINT DURING EXECUTION. THE <EXPRESSION> TO BE
EVALUATED IS SELECTED AS FOLLOWS: THE <ARITHMETIC EXPRESSION> IN
THE CASE HEAD> IS EVALUATED AND IN IT

NTEGERIZED BY ROUNDING IF
VALUE IS NOT INTEGRAL. THIS VALUE IS THEN USED AS AN INDEX INT
THE <EXPRESSION LIST>. THE COMPONENT EXPRESSIONS OF THE
{EXPRESSION LIST> ARE INDEXED SEQUENTIALLY FROM 0 THROUGH N-1,
WHERE N IS THE NUMBER OF EXPRESSIONS IN THE LIST. THE INDEXED
(EXPRESSION> IS THEN EVALUATED AND ITS VALUE IS THE VALUE OF THE
{CASE EXPRESSION>. IF THE VALUE OF THE INDEX LIES OUTSIDE THE
RANGE 0 TO N-1, ANYTHING CAN HAPPEN. THE ESPOL COMPILER DOES NOT
EMIT "RANGE CHECKING CODE" WHICH VALIDATES THE EVALUATED
CARITHMETIC EXPRESSIOND .

o wn
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9.6. CONDITIONAL EXPRESSIONS

(CONDITIONAL EXPRESSION> ::= <CONDITIONAL ARITHMETIC EXPRESSION> /
CCONDITIONAL BOOLEAN EXPRESSION> /
CCONDITIONAL DESIGNATIONAL EXPRESSION> /
(CONDITIONAL POINTER EXPRESSION>

SEMANTICS:

EXPRESSIONS OF THE FORM "<IF CLAUSE> <EXPRESSION> ELSE
{EXPRESSION>" ARE CALLED CONDITIONAL EXPRESSIONS. DEPENDING UPON
EITHER THE VALUE OF THE <BOOLEAN EXPRESSION> IN THE <IF CLAUSE> OR,
IF ONE OR BOTH OF THE ALTERNATIVE EXPRESSIONS ARE THEMSELVES
CONDITIONAL, THE VALUES OF THE BOOLEAN EXPRESSIONS IN SEVERAL IF
CLAUSES, AN <EXPRESSION> IS SELECTED FOR EVALUATION. ALL THE
ALTERNATIVE EXPRESSIONS MUST BE OF THE SAME TYPE.

THE SELECTION PROCESS PROCEEDS AS FOLLOWS: FIRST, THE <BOOLEAN
EXPRESSION> FOLLOWING THE FIRST "IF" IS EVALUATED; IF THE RESULTING
VALUE IS TRUE, THE <EXPRESSION> FOLLOWING THE "THEN" IS EVALUATED
AND THE <EXPRESSION> FOLLOWING "ELSE" IGNORED, OTHERWISE THE
{EXPRESSION> FOLLOWING THE "ELSE" IS EVALUATED. IF EITHER OF THE
ALTERNATIVE EXPRESSIONS IS CONDITIONAL, THE PROCESS IS REPEATED
UNTIL AN UNCONDITIONAL <EXPRESSION> 1S SELECTED FOR EVALUATION.
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8.7. DESIGNATIONAL EXPRESSIONS

{DESIGNATIONAL EXPRESSION> ::= <LABEL DESIGNATOR> /
{CASE HEAD> (<KDESIGNATIONAL EXPRESSION LIST>) /
{CONDITIONAL DESIGNATIONAL EXPRESSION>

{CONDITIONAL DESIGNATIONAL EXPRESSION> ::=
{IF CLAUSE> <DESIGNATIONAL EXPRESSION> ELSE
{DESIGNATIONAL EXPRESSION>

(DESIGNATIONAL EXPRESSION LIST> ::= <KDESIGNATIONAL EXPRESSION> /
{BESIGNATIONAL EXPRESSION LIST>,
{DESIGNATIONAL EXPRESSION>

{LABEL DESIGNATOR> ::= <LABEL IDENTIFIER>

SEMANTICS:

A DESIGNATIONAL EXPRESSION SPECIFIES A LABEL.

19
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9.8. POINTER EXPRESSIONS

(POINTER EXPRESSION> ::= (CONDITIONAL POINTER EXPRESSION> /
{SIMPLE POINTER EXPRESSION>
{CONDITIONAL POINTER EXPRESSION> ::=
<IF CLAUSE> <KPOINTER EXPRESSION> ELSE <POINTER EXPRESSION>
{SIMPLE POINTER EXPRESSION> ::= <KPOINTER PRIMARY> <SKIP> /
<POINTER ASSIGNMENT> / <WORD ARRAY ROW> /
(SUBSCRIPTED WORD VARIABLE>
(POINTER PRIMARY> ::= <KPOINTER IDENTIFIER> / (KPOINTER EXPRESSION>)
/ <CASE HEAD> ( <KPOINTER EXPRESSION LIST> ) 7/
{POINTER DESIGNATOR>
(SKIP> ::= <EMPTY> / <ADDING OPERATOR> <PRIMARY>
{POINTER IDENTIFIER> ::= <IDENTIFIER>
{POINTER DESIGNATOR> POINTER ( <POINTER PARAMETERS> )
{POINTER PARAMETERS?> CARRAY PART> / <ARRAY PART>,
(CHARACTER SIZE>
<CHARACTER SIZE> ::= 4 / 6 / 8 / *
(ARRAY PART> ::= <ARRAY ROW> / <SUBSCRIPTED VARIABLE> /
CARRAY IDENTIFIER>
{SUBSCRIPTED WORD VARIABLE> ::= <SUBSCRIPTED VARIABLE>
CARRAY ROW> ::= <ARRAY IDENTIFIER> [ <ROW DESIGNATOR> 1
<{ROW DESIGNATOR> * / <KROW>, *
{WORD ARRAY ROW> {ARRAY ROW>
<ROW> ::= CARITHMETIC EXPRESSION> / <ROW>, <ARITHMETIC EXPRESSION>
(POINTER EXPRESSION LIST> ::= (POINTER EXPRESSION> /
{POINTER EXPRESSION LIST> , <KPOINTER EXPRESSION>
{POINTER ASSIGNMENT)> ::= <KPOINTER VARIABLE>
<REPLACEMENT OPERATOR> <POINTER EXPRESSION>
(POINTER VARIABLE> ::= <(VARIABLE>

SEMANTICS:
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A POINTER EXPRESSION ADDRESSES A CHARACTER POSITION WITHIN AN
ARRAY ROW.

AN IDENTIFIER USED AS A POINTER PRIMARY MUST BE OF TYPE
POINTER.

IF A POINTER EXPRESSION IS ENCLOSED IN PARENTHESES, IT IS
EVALUATED FIRST AND ITS VALUE IS USED AS A PRIMARY.

IF SKIP IS NOT EMPTY, THE POINTER VALUE IS ADJUSTED BY "L"
CHARACTERS TO THE RIGHT OR LEFT, WHERE "L" IS THE ABSOLUTE
VALUE OF THE ARITHMETIC EXPRESSION. IF THE ADDING OPERATOR IS
+ SKIPPING IS 7O THE RIGHT. IF THE OPERATOR IS -, SKIPPING

,

IS TO THE LEFT.

DESIGNATOR MAY BE USED TO CREATE A POINTER VALUE
ERENCES A SPECIFIC CHARACTER POSITION IN AN ARRAY.
R DESIGNATOR HAS THREE FORMS:

A POINTE
WHICH RE
POI

m

i

-
—
m

m

POINTER(A, L) YIELDS A POINTER VALUE "POINTING" TO A. A
IS AN ARRAY IDENTIFIER WHICH MAY EITHER BE
SUBSCRIPTED OR UNSUBSCRIPTED. L IS A
CHARACTER LENGTH IN BITS (FOUR, SIX, OR
EIGHT, OR ANOTHER POINTER, IN WHICH CASE
THE SIZE OF THAT POINTER IS USED.

POINTER(A) YIELDS A POINTER WITH A CHARACTER SIZE
FIELD SET TO ZERO. EBCDIC OR BCL DEFAULT
CHARACTER SIZE WILL BE DETERMINED BY THE
HARDWARE, BASED ON HOW THE POINTER IS USED.

POINTERC(A,*) SAME AS POINTER(A).

POINTER THIS FORM PUTS THE SIZE FIELD OF
(P1,P2) POINTER P2 INTO POINTER P1.
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A POINTER MAY BE INITIALIZED EITHER BY A POINTER ASSIGNMENT OR
BY APPEARING AS AN UPDATE POINTER IN A SCAN OR REPLACE
STATEMENT OR A STRING COMPARISON.
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9.9. REFERENCE EXPRESSIONS

(REFERENCE EXPRESSION> ::= NULL / <REFERENCE ASSIGNMENT> /
<IF CLAUSE> <KREFERENCE EXPRESSION> ELSE
CREFERENCE EXPRESSION> / <REFERENCE VARIABLE> /
{ENTRY EXPRESSION> / <QUEUE DESIGNATOR> /
REFERENCE (<VARIABLE>) / <KFUNCTION DESIGNATOR> /
{WORD EXPRESSION> / (<KREFERENCE EXPRESSION>) /
{REFERENCE ITEM> /7 <CASE HEAD> (<KREFERENCE EXPRESSION LIST>)
CENTRY EXPRESSION> ::= <QUEUE NAME> (<ACTUAL ITEM LIST>)
{QUEUE NAME> ::= <QUEUE IDENTIFIER> / <QUEUE ARRAY IDENTIFIER>
CACTUAL ITEM LIST> ::= <ACTUAL PARAMETER LIST>
{REFERENCE ASSIGNMENT> ::= <KREFERENCE VARIABLE>
{REPLACEMENT OPERATOR> <(REFERENCE EXPRESSION>
{QUEUE DESIGNATOR> ::= <QUEUE IDENTIFIER> /
{QUEUE ARRAY IDENTIFIER> [<ARITHMETIC EXPRESSION>]
{REFERENCE VARIABLE> ::= <VARIABLE>
{REFERENCE ITEM> ::= <ITEM>
{REFERENCE EXPRESSION LIST> ::= <(REFERENCE EXPRESSION> /
{REFERENCE EXPRESSION LIST>, <KREFERENCE EXPRESSION>

SEMANTICS:

1. A (REFERENCE EXPRESSION> POINTS TO A CONSTRUCT OR LOCATION. A
“NULL" REFERENCE EXPRESSION POINTS AT NOTHING AND TO NOWHERE.

2. A  (QUEUE DESIGNATOR> POINTS TO THE ENTRY AT THE HEAD OF THE
DESIGNATED QUEUE.

3. AN <ENTRY EXPRESSION> CAUSES THE CREATION OF AN ENTITY HAVING
THE FORMAT OF AN ENTRY IN THE NAMED QUEUE OR QUEUE ARRAY. A
POINTER TO THIS POTENTIAL ENTRY IS RETURNED AS A <REFERENCE
EXPRESSION>.
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4. THE "REFERENCE" TRANSFER FUNCTION GENERATES A <REFERENCE
EXPRESSION> POINTING TO A VARIABLE.

EXAMPLES:

IF A > B THEN NEXTONE « LASTONE ELSE NULL

NULL

NEXTONE «LASTONE

NEXTONE

QUEUP (LOCAT,SIZEX)

ARYI[2,3]

REFERENCE (BOOVARB)

REFFUNC (ARAYI[2,71)

CASE QIV-7+ATTINUMI] OF (FIRSTONE, NEXTONE, LASTONE)
IF ARRAYROW IS NULL THEN

ENTRY EXPRESSION:

QUNM (HERE, THERE, EVY)

QUEUE DESIGNATORS:

QUNM
DYNAMI 3]



{WORD

<{WORD

{MOST

<{WORD

<{WORD

SEMAN
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WORD EXPRESSIONS

EXPRESSION> ::= <WORD ASSIGNMENT> / <WORD VARIABLE> /
{WORD 1TEM> / <KIF CLAUSE> <WORD EXPRESSION> ELSE
<WORD EXPRESSION> / WORD (<KMOST EXPRESSIONS>) /
{FUNCTION DESIGNATOR> / <CASE HEAD>

({WORD EXPRESSION LIST>) / (<KWORD EXPRESSION>)
VARIABLE> ::= <(VARIABLE>

EXPRESSIONS> ::= CARITHMETIC EXPRESSION> /

{BOOLEAN EXPRESSION> / <REFERENCE EXPRESSION> /
{ARRAY EXPRESSION>

EXPRESSION LIST>::= <WORD EXPRESSICN> /

{WORD EXPRESSION LIST>, <WORD EXPRESSION>
ASSIGNMENT> ::=

{WORD VARIABLE> <REPLACEMENT OPERATOR> <EXPRESSION>

TICS:

A WORD EXPRESSION OBTAINS A WORD VALUE.

A WORD VALUE IS REGARDED AS A 48-BIT FIELD WITH NO TYPE
SIGNIFICANCE.

A WORD TRANSFER FUNCTION BEHAVES IN MUCH THE SAME MANNER AS
THE REAL AND BOOLEAN TRANSFER FUNCTIONS; I.E., IT SUPPRESSES

SYNTAX CHECKING WHICH WOULD OTHERWISE BE INVOKED.

PRAGMATICS:

A WORD VARIABLE IS ACCESSED VIA AN LODT. HOWEVER NO SUCH
ACTION MUST BE EXPECTED FOR THE EXPRESSION ASSOCIATED WITH THE
WORD TRANSFER FUNCTION; THE CODE APPLICABLE TO THE EXPRESSION
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WILL BE COMPILED.

THERE IS NO GUARANTEE THAT A CORRECTLY COMPILED
EXPRESSION WILL PRODUCE VALID BB700/B7700 CODE.

9_.

WORD

26
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THE

ERR
NO.

100
101
102
103
110
199
300
301
302
303
304
305
306
307
308
309
310
311
312
313
31y
315
316
325
326
327
328

APPENDIX
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LEFTMOST DIGIT
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A. COMPILER ERROR

-
- —— e - ——— - -—— - ——

OF THE ERROR NUMB

SECTION OF THE COMPILER IN WHICH TH

ESPOL
PROCEDURE

TABLE
STATEMENT
PRIMARY
BOOPRIM
PASSFILE

SCAN

TABLE

HOOK

TABLE

UNHOOK
ASSOCIATE
ASSOCIATE
GOBBLE
GOBBLE

SCAN
DOLLARCARD
DOLLARCARD
DOLLARCARD
DOLLARCARD
READACARD
FINDUSER
DOLLARCARD
STARTINCLUDING
STARTINCLUDBE
STARTINCLUDING
STARTINCLUDE

ERROR MESSAGE

UNKNOWN TIDENTIF
SCANNER ERROR
SCANNER ERROR
SCANNER ERROR
ILLEGAL FILE DE
PROCEDURE HAS N
IDENTIFIER OR N
ILLEGAL CONSTRU
TOO MUCH NESTIN

NUMBER IS TOO L
EXTRANEOUS CROS
MISSING "(" OR
MISSING ")" OR

INVALID STRING
INVALID STRING
MISSING """ 1IN
UNKNOWN DOLLAR
INVALID IDENTIF
“BUMP TO" DOLLA
>7 DIGITS IN AR
SEQUENCE ERROR.
USER OPTION MUS
INVALID GO ON A
INCLUDES T00O DE
MISSING ENDING
MISSING INCLUDE
INVALID INCLUDE

MESSAGES

ERS IS USUALLY THE NUMBER OF
E ERROR WAS DETECTED.

IER

SIGNATOR

OT YET BEEN CODED

UMBER OF >63 CHARACTERS

CT

G OF DEFINES

ARGE

SHATCH

“po

“1" OR TOO MANY PARAMETERS
CHARACTER

CODE OR ILLEGAL STRING SYNTA
STRING

CARD OPTION

IER

R OPTION NOT FOLLOWED BY NUM
GUMENT TO "BUMP" DOLLAR OPT

T BE REFERENCED PREVIOUSLY
DOLLAR CARD

EPLY NESTED.

SEQUENCE NUMBER ON INCLUDE C
-FILE OPTION.
-OPTION--1GNORED



ERR
NO.

340
350
400
401
402
403
404
405
406
407
408
410
415
420
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515

516
517
518

ESPOL
PROCEDURE

LOADINFO
ATTRIBMNEREF
EMITTERS
EMITV OR EMITN
SUBSCRIBER
DOTTER
DOTIT
PURGE
PURGE
GETSPACE
GETSPACE
GETSPACE
GETSTACK
PURGE
IFCLAUSE
CASEHEAD
CASEHEAD
IFEXP
EXPRESSI0ON
CASEXP
CASEXP
RELATION
RELATION
RELATION
RELATION
BEXP

AEXP
SIMPARITH
TERM

BOOSEC
BOOCOMP
REXP

B6700/B7700 ESPOL

ERROR MESSAGE

LOADINFO MUST PRECEDE GLOBALS

MNEMONIC FOR ATTRIBUTE VALUE EXPECTED
TOO MUCH CODE IN THIS SEGMENT
DISPLACEMENT TOO BIG

MISSING BRACKET OR SUBSCRIPT

EXPRESSION NOT ARITHMETIC

" "PERIOD NOT FOLLOWED BY FIELD IDENTIFIER
LABEL DECLARED FORWARD NOT SEEN
PROCEDURE DECLARED FORWARD NOT SEEN
ILLEGAL ADDRESS-PART VALUE

ILLEGAL ADDRESS-PART SYNTAX

TOO MANY STACK CELLS AT THIS LEVEL

TOO MANY TEMPORARIES IN USE AT ONE TIME
COMPILER ERROR INVOLVING BAD GO TO LABEL
MISSING "THEN"

EXPRESSION NOT ARITHMETIC

MISSING "OF "

MISSING "ELSE"

EXPRESSION 1S NOT OF REQUIRED TYPE

MISSING " ("

MISSING ")} "

THIS EXPRESSION MAY NOT APPEAR IN A RELATIO
THIS RELATION MAY USE ONLY "=" OF "#"

MISSING "FOR" IN STRING RELATION

ILLEGAL EXPRESSION TYPE

EXPRESSION NOT BOOLEAN TYPE

IF EXPRESSION NOT ARITHMETIC TYPE

ARRAY EXPRESSION MAY NOT BE SIGNED

ARRAY AND WORD EXPRESSIONS MAY NOT BE
OPERATED UPON

CANNOT NEGATE AN EXPR UNLESS ITS BOOLEAN
EXPRESSION NOT BOOLEAN |

VARIABLE NOT REFERENCE TYPE
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ERR ESPOL
NO. PROCEDURE ERR?R ME?SA?E
518 REXP NOT ENOUGH SUBSCRIPTS ON REFERENCE ARRAY
520 REXP REF EXPR CANNOT START WITH IDENTIFIER
OF THIS TYPE
521 REXP EXPRESSION NOT OF TYPE REFERENCE
522 REXP MISSING ") "
523 REXP CASE EXPR NOT OF TYPE REFERENCE
524 REXP IF EXPRESSION NOT OF TYPE REFERENCE
525 REXP REF EXPR CANT START WITH THIS QUANTITY
526 REXP MISSING " ("
527 REXP CANNOT TRANSFER THIS TO TYPE REFERENCE
528 REXP NOT ENOUGH SUBSCRIPTS
529 VARIABLE REGISTER ASSIGNMENT MUST BE
LEFT-MOST ASSIGNMENT
530 VARIABLE LEFT BRACKET DOES NOT FOLLOW
ARRAY IDENTIFIER
531 VARIABLE FIELD DESIGNATOR IS NOT LEFT-MOST
IN LEFT-PART LIST
532 VARIABLE A PROCEDURE IDENTIFIER IS USED
OUTSIDE OF ITS SCOPE
533 LAYITOUT "&" NOT FOLLOWED BY LAYOUT
534 LAYITOUT MISSING " ("
535 LAYITOUT MISSING ") "
537 ENTRYEXP NOT YET CODED
538 VARIABLE A VARIABLE IS NOT FOLLOWED BY A REPLACEMENT
OPERATOR
539 VARIABLE A READ ONLY ARRAY MAY NOT BE STORED INTO
540 PEXP EXPRESSION NOT POINTER TYPE
541 PTRCOMP SKIP PART NOT INTEGER OR REAL EXPRESSION
S42 ITEMREFERENCE INCORRECT SYNTAX FOR AN ITEM REFERENCE
543 ENTRYEXPR INCORRECT SYNTAX FOR ENTRY EXPRESSION
544 LAYITOUT EXPRESSION NOT OF REQUIRED TYPE
545 VARIABLE POINTER IDENTIFIER MAY NOT BE SUBSCRIPTED

546 SETVARIABLE CANNOT MIX SETS OF VARYING SIZES



ERR
NO.

547
548
549
550
551
552
553
554

555

556

557

558

559

560

561

567
573
574

575
576
577
578

ESPOL
PROCEDURE

SETVARIABLE
VARIABLE
ARRAYROW
ARRAYROW
LONGSTRING
STRINGSOURCE
ARITHCOMP

TERM SIMPARITH

PARTIALFIELD
CONCATENATE
PARTIALFIELD
CONCATENATE
PARTIALFIELD
CONCATENATE
PARTIALFIELD
CONCATENATE
PARTIALFIELD
CONCATENATE

PARTIALF IELD
CONCATENATE
PARTIALFIELD
CONCATENATE
VARIABLE
REPLACESTMT
SUBSCRIBER

VARIABLE
BITFIDDLE
BITFIDDLE

"BITFIDDLE

OR

OR

OR

OR

OR

OR

B67006/87700 ESPOL

ERROR MESSAGE

IN SAME EXP

MISSING REPLACEMENT OPERATOR

REGISTERS MAY NOT BE PARTIAL FIELDED
MISSING LEFT BRACKET

ARRAY ROW MUST HAVE 1 ASTERISK

TOO MANY STRING CHARACTERS OR MISSING QUOTE
STRING MUST BE 4-, 6-, OR 8-BIT CHARACTERS
DOUBLE EXPRESSION MAY NOT BE DOTTED

WORD EXPRESSIONS CONSIST OF

WORD PRIMARY ONLY

ILLEGAL BIT DESIGNATION EXPRESSN TYPE
INVALID LEFT BIT VALUE SPECIFIED
MISSING COLON

INVALID NUMBER OF BITS SPECIFIED

NUMBER OF BITS SPECIFIED IS TOO LARGE
FOR SPECIFIED LEFT BIT VALUE

MISSING LEFT BRACKET

MISSING RIGHT BRACKET

EVENTS MAY NOT BE PARTIAL FIELDS
MISSING COMMA OR SEMICOLON

ACTUAL SUBSCRIPT(S) MUST PRECEDE ROMW
DESIGNATOR(S)

FIELDS MAY NOT BE DUPLICATED AND LOADED
MISSING *("

MISSING ","

BAD BIT NUMBER.



B6700/87700 ESPOL

ERR ESPOL

NO. PROCEDURE ERROR MESSAGE

579 BITFIDDLE MISSING ")"

580 VARIABLE IDENTIFIER EXPECTED

581 VARIABLE PARTIAL FIELD FOR COMPILETIME VARIABLE
MUST BE A CONSTANT

582 VARIABLE COMPILETIME VARIABLE MUST BE CONSTANT

600 CASESTMT MISSING SEMICOLON

601 CASESTMT MISSING "BEGIN®

602 CASESTMT TOO MANY STATEMENTS

603 PROCALL ILLEGAL USE OF PROCEDURE IDENTIFIER

604 PROCALL EITHER ACTUAL OR FORMAL PARAMETERS DO NOT
AGREE AS TO NUMBER, OR EXTRA ")"

605 ACTUAL PARAPART ACTUAL AND FORMAL ARRAYS DO NOT HAVE
SAME NUMBER OF DIMENSIONS

607 ACTUAL PARAPART NO ACTUAL PARAMETERS MAY START WITH
A QUANTITY OF THIS TYPE

608 FORSTMT IMPROPER FOR INDEX VARIABLE

608 FORSTMT MISSING UNTIL OR WHILE IN STEP ELEMENT

610 FORSTMT MISSING DO IN FOR CLAUSE

611 FORSTMT MISSING LEFT ARROW FOLLOWING INDEX VARIABLE

612 LABELR MISSING COLON

613 LABELR THE LABEL WAS NOT DECLARED IN THIS BLOCK

6i1% LABELR THE LABEL HAS ALREADY OCCURRED

615 GOSTMT LABEL OR CASE DOES NOT FOLLOW GO TO

616 GOSTMT IMPROPER GO TO WITH CASE

617 GOSTMT MISSING " ("

618 GOSTMT ONLY A LABEL MAY APPEAR IN THE LIST

619 GOSTMT MISSING ") "

620 ACTUAL PARAPART ACTUAL PARAMETER IS INTRINSIC PROCEDURE
(NOT ERROR)

621 ACTUAL PARAPART TEMPORARY ABSENCE OF CODE FOR THIS
(NOT ERROR)

622 ACTUALPARAPART TYPE OF ACTUAL AND FORMAL PARAMS DONT AGREE

623 ACTUAL PARAPART ILLEGAL PARAMETER DELIMITER



ERR
NO.

624

625

626
627
628
629

630

631
632
633
634
635
636
637
638

639

640

S41
642

643
644
645
646
647
648
6489
650
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ESPOL
PROCEDURE ERROR MESSAGE
COMPOUNDTAIL MISSING SEMICOLON OR END
COMPOUNDTAIL EXTRA END
COMPOUNDTAIL MISSING END
QUEUEDEC INTERRUPTEDEC TRYING TO GO BEYOND LEVEL 31
QALGORITHM THIS ALGORITHM IS NOT VALID FOR THIS QUEUE
QALGORITHM MISSING ACTUAL PARAMETER PART
IN EXPLICIT CALL
QALGORITHM FIRST ACTUAL PARAMETER OF
QALGORITHM IS ILLEGAL
FORSTMT ILLEGAL FOR CLAUSE
FORSTMT ILLEGAL EXPRESSION TYPE
QALGORITHM TOO MANY ACTUAL PARAMETERS
QALGORITHM ILLEGAL PARAMETER DELIMITER
QALGORITHM TOO MANY ACTUAL PARAMETERS
REPLACESTMT POINTER IDENTIFIER REQUIRED
REPLACESTMT MISSING KEY WORD "BY"
REPLACESTMT UPDATE SOURCE MUST BE POINTER OR
SIMPLE VARIABLE
REPLACESTMT POINTER SOURCE MUST BE UPDATED BY A
POINTER OR WORD
REPLACESTMT SOURCE MUST BE POINTER OR
ARITHMETIC EXPRESSION
REPLACESTMT CONDITION OR COUNT NEEDED
REPLACESTMT UPDATED COUNT MUST BE FOLLOWED
BY A CONDITION
SCANSTMT POINTER IDENTIFIER REQUIRED
SCANSTMT SIMPLE ARITHMETIC VARIABLE REQUIRED
SCANSTMT CONDITION MISSING
SCANSTMT RELATIONAL OPERATOR OR IN EXPECTED
SCANSTMT STATEMENT TERMINATOR REGQUIRED
QALGORITHM BUSY AND SIZE MUST BE USED AS PRIMARIES
QALGORITHM INCORRECT USAGE OF UNTYPED QUEUE ALGORITHM

SCANSTMT IN EXPECTED



ERR
NO.

651

652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668

669
670
671
672
673
674
675
676
677
678
679
680
681

ESPOL
PROCEDURE

REPLACESTMT

REPLACESTMT
REPLACESTMT
REPLACESTMT
REPLACESTMT
FILLSTMT
FILLSTMT
FILLSTMT
FILLSTMT
FILLSTMT
SWAPSTMT
SWAPSTMT
SWAPSTMT
SWAPSTMT
SWAPSTMT
THRUSTMT
FORSTMT
FORSTMT

QALGORITHM
EVENTINTRINSIC
EVENTINTRINSIC
EVENTINTRINSIC
CLOSESTMT
FORMATANDLIST
READWRITESTMT
READWRITESTMT
READWR-SPACE
READWRITESTMT
READWRITESTMT
EVENTINTRINSIC
BLOCK
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ERROR MESSAGE

TOO MANY (OR WRONG ORDER OF) ELEMENTS:SOURC
OR ELEMENTS IN WRONG ORDER

UPDATE COUNT MUST BE REAL OR INTEGER

THIS CONSTRUCT REQUIRES AN ARITHMETIC SOURC
RELATIONAL OP OR IN EXPECTED

PICTURE IDENTIFIER REQUIRED

'TOO MANY WORDS OF INITIAL VALUES

INITIAL VALUE MUST BE NUMBER OR STRING
MISSING RIGHT PARENTHESIS

ARRAY ROW REQUIRED

MISSING "WITH"

MISSING LEFT PARENTHESIS

ARRAYID OR SUBARRAY DESIGNATOR REQUIRED
MISSING COMMA

MISSING RIGHT PARENTHESIS

NUMBER OF UNSPECIFIED SUBSCRIPTS MUST AGREE
MISSING DO IN A THRU CLAUSE

MISSING UNTIL FOLLOWING A BY ELEMENT
CONTROL VARIABLE IS NOT SIMPLE IN BY
ELEMENT LIST

BUZZ 1S UNTYPED

THE PARAMETER MUST BE AN EVENT DESIGNATOR
THE PARAMETER MUST BE AN INTERRUPT 1D
MISSING LEFT OR RIGHT PARENTHESIS
UNRECOGNIZED PARAMETER

" ILLEGAL CONSTRUCT OF DIRECT READ-WRITE STMT

EVENT LEVEL GTR THAN DIRECT ARRAY LEVEL
SEEK STMT MUST HAVE ADDRESS PART

SEEK OR SPACE MUST HAVE NON-DIRECT FILE
SEEK MAY NOT HAVE FORMAT

DIRECT I-0 CANNOT BE USED AS PRIMARY
SECONDWORD EXPECTS EVENT OR DP PARAMETER
LEVEL 1 BLOCK NOT ALLOWED



ERR
NO.

682
683
684

685
686

687
6390

691
692
694
700
701
702

703
704
705
706
707
708
710
711
712
713

714
715
717
718
718

ESPOL
PROCEDURE

SPACESTMT
EMITDBI16

INTRNSC

ONSTMT

ATTCHSTMT
ATTCHSTMT
FILEPART
IDLIST
MERRIMAC
MERRIMAC

FIELDPART
FIELDER
LAYOUTDEC
LAYOUTDEC
LAYOUTDEC
PUTOGETHER
DEF INEDEC
QUEUEDEC
QUEUEDEC
QUEUEDEC

QUEUEDEC
QUEUEDEC
ARRAY DEC
READONLYARRAYDEC
READONLYARRAYDEC
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ERROR MESSAGE

SPACE MAY NOT HAVE BRACKET PART

LABEL NOT ON HALF WORD BOUND(USE "::" )
MISSING "(" IN CALL ON TRANSFER FUNCTION,
INTRINSIC FUNCTION, OR PROCEDURE

MISSING COMMA AFTER PARAMETER

MISSING ")" IN AN EXPRESSION OR A FUNCTION
FUNCTION CALL PARAMETER LIST

UNRECOGNIZED FAULT IDENTIFIER
ATTACHSTMT-DETACHSTMT-INTERRUPTDBEC)
INTERRUPT IDENTIFIER REQUIRED

MISSING "TO"

EVENT DESIGNATOR REQUIRED

ILLEGAL FILE PART

THIS ID ALREADY DECLARED IN THIS BLOCK
PARENTHESES PROBLEM

INCORRECT TYPE OR PROCEDURE OR
MONITORED ITEM

INCORRECT "FIELD PART"

INCORRECT "FIELD"-VALUE OR SYNTAX
INCORRECT "LAYOUT PART"

"FIELD VALUE" IS NOT UNSIGNED INTEGER
ILLEGAL LAYOUT PART

TOTAL ALPHA LONGER THAN 2047 CHARACTERS
EQUAL SIGN EXPECTED

ILLEGAL MULTIPLE USE OF IDENTIFIER

MISSING ENTRY DESCRIPTION

MULTIPLE USE OF SAME ALGORITHM 1ID

IN QUEUE DEC

INCORRECT USAGE OF STANDARD QUEUE ALGORITHM
THIS CONTRUCT NOT CODED AS YET (NOT ERROR)
THIS CONTRUCT NOT CODED AS YET (NOT ERROR)
ARRAY WORD MISSING

IDENTIFIER DECLARED BEFORE



ERR
NO.

720
721
722
723
724
725
726
727

728
729
730

731

732
733

734

735
736

737
738

739
740
T4 1
742
743
Tuy
745

ESPOL
PROCEDURE

INITIALIZEARRAY
INITIALIZEARRAY
INITIALIZEARRAY
INITIALIZEARRAY
ARRAYDBEC
ARRAYDEC
ARRAYDEC
ARRAYDEC

ARRAYDEC
ARRAYDEC
PROCEDUREDEC

PROCEDUREDEC

PROCEDUREDEC
PROCEDUREDEC

PROCEDUREDEC

PROCEDUREDEC
PROCEDUREDEC

FMLPARAPART
FMLPARAPART

FMLPARAPART
FMLPARAPART
FMLPARAPART

FMLPARAPART
FMLPARAPART

FMLPARAPART
FMLPARAPART
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ERROR MESSAGE

MISSING LEFT PARENTHESIS
NOT A NUMBER OR A LOGICAL VALUE

TOO BIG AN INTEGER

MISSING RIGHT PARENTHESIS

IDENTIFIER DECLARED BEFORE

MORE THAN ONE IDENTIFIER DECLARED PREVIOUSL
MISSING LEFT BRACKET |

ANY OF SEVERAL SYNTAX ERRORS IN AN

ARRAY DECLARATION

MISSING RIGHT BRACKET

MISSING SEMICOLON

PROCEDURE TYPE DIFFERS FROM FORWARD
DECLARATION

PROCEDURE INDENTIFIER ALREADY USED IN THIS
BLOCK

A PARAMETER WAS NOT SPECIFIED

NUMBER OF PARAMETERS DIFFERS

FROM FORWARD DEC

SPECIFICATION DIFFERS FROM

FORWARD DECLARATION

THIS PROCEDURE WAS ALREADY DECLARED FORWARD
MISSING SEMICOLON OR " (" AFTER PROCEDURE
IDENTIFIER

ILLEGAL PARAMETER DELIMITER

MISSING SEMICOLON AFTER FORMAL

PARAMETER LIST

NOT VALID PARAMETER IDENTIFIER

MISSING SEMICOLON IN SPECIFICATION PART
ILLEGAL BOUND SPECIFIER

TOO MANY ":"S

ID NOT FORMAL, OR ALREADY SPECIFIED
MISSING "(" IN ARRAY SPECIFICATION

ILLEGAL BOUND SPECIFIER




ERR
NO.

746
747
748
743
750
751
752
753
756
757
758
759
760
761
762
770
771
772
773
774
775
782
783
784
785
786
787
788

7889

790
791

ESPOL
PROCEDURE

FMLPARAPART
DEFINEDEC
DEFINEDEC
DEF INEDEC
QUEUEDEC
QUEUEDEC
QUEUEDEC
QUEUEDEC
PICTUREDEC
PICTUREDEC
PICTUREDEC
PICTUREDEC
PICTUREDEC
TRUTHSETDEC
TRANSTBLDEC
FILEDEC
FILEDEC
FILEDEC
FILEDEC
FILEDEC
FILEDEC
IDLIST
IDLIST
FMLPARAPART
INTERRUPTDEC
INTERRUPTDEC
INTERRUPTDEC
PROCEDUREDEC

PROCEDUREDEC

PROCEDUREDEC
PROCEDUREDEC
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ERROR MESSAGE

MISSING

"1" IN ARRAY SPECIFICATION

PARAMETER ERROR
MORE THAN S DEFINE PARAMETERS

MISSING

II)II

MORE THAN 32767 ITEMS
INCORRECT SYNTAX FOR LOCKING SPEC:FICATION

MISSING
ILLEGAL
ILLEGAL
MISSING
PICTURE
MISSING
ILLEGAL
INVALID
INVALID
ILLEGAL

RIGHT BRACKET IN SIZE SPECIFICATION
SYNTAX FOR QUEUE ARRAY BOUND

REPEAT PART VALUE

")" IN REPEATIPART

ID ALREADY USED IN THIS BLOCK

"(" AFTER PICTURE ID

PICTURE CHARACTER

TRUTHSET EXPRESSION

TRANSLATE TABLE

FILE ATTRIBUTE

INTRINSIC MAY NOT HAVE A FILE DECLARATION
FILES MAY NOT BE DECLARED AT LEVEL O

STRING OR CONSTANT REQUIRED FOR THIS ATTRIB
CONSTANT EXPRESSION REQUIRED FOR THIS ATTRI
ILLEGAL VALUE FOR THIS ATTRIBUTE

INITIAL VALUE OWN VARIABLES NOT IMPLEMENTED
EVENT MAY NOT HAVE INITIAL VALUE

THIS ID HAS APPEARED IN THE VALUE PART
MISSING EVENT DESIGNATOR

MISSING "ON" OR COLON

MISSING COMMA

PROCEDURE FOR SEPARATED COMPILING CANNOT BE
EXTERNAL

PROCEDURE FOR SEPARATED COMPILING CANNOT BE
FORWARD

GLOBAL PROCEDURE SHOULD NOT HAVE A BODY

TOO MANY GLOBAL DECLARATIONS
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ERR ESPOL
NO. PROCEDURE

ERROR MESSAGE

792 ENTER

800 DECLAPRPATIONS
801 DECLAXATIONS
802 DECLARATIONS
803 DECLARATIONS
804 STATEMENT
805 STATEMENT

SYMBOLIC NOT IN NORMAL FORM

MISSING SEMICOLON AFTER DECLARATION
ILLEGAL COMBINATION OF DECLARATORS
"SAVE" MAY NOT BE USED THIS WAY

"OWN" MAY NOT BE USED THIS WAY
UNRECOGNIZABLE STATEMENT STARTER
DECLARATIONS SHOULD PRECEDE STATEMENTS

806 STATEMENT MISSING "UNTIL" IN DO STATEMENT
807 STATMENT MISSING "DO" IN WHILE STATEMENT
808 PRIMARY NO PRIMARY MAY START THIS WAY
808 PRIMARY MISSING ")
810 PRIMARY COMPILER ERROR
811 PRIMARY ILLEGAL TRANSFER TYPE
812 PRIMARY MISSING *("
812 PRIMARY ILLEGAL EXPR TYPE IN TRANSFER FUNCTION
814 PRIMARY ILLEGAL SECOND EXPRESSION IN
TRANSFER FUNCTION
815 PRIMARY TIMER AND XSIGN MAY NOT BE READ
816 PRIMARY WRONG TYPE EXPRESSION IN REGISTER ASSIGNMEN
817 BOOPRIM NO PRIMARY MAY START LIKE THIS
818 BOOPRIM COMPILER ERROR
819 BOOPRIM MISSING ") "
820 BOOPRIM MISSING " ("
821 BOOPRIM ILLEGAL EXPRESSION TYPE IN TRANSFER FUNCTIO
822 PTRPRIM COMPILER ERROR
823 PTRPRIM MISSING """
824 PTRPRIM CASE EXPRESSION NOT POINTER TYPE
825 PTRPRIM POINTER PRIMARY CANNOT START WITH THIS
826 MAKEPOINTER MISSING " ("
827 MAKEPOINTER MUST BE ARRAY IDENTIFIER
828 MAKEPOINTER MUST BE ARRAY ROW
829 MAKEPOINTER MUST BE ONE-DIMENSIONAL ARRAY
830 MISSING ") "

MAKEPOINTER



ERR
NO.

831
833
B34
835
836

837
838

839

840

841

842
843
850

851
85¢2
853
854
855
856
857
858

860
861
862
863
900
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ESPOL
PROCEDURE

SETPRIM
MAKEPOINTER
BOOPRIM
BOOPRIM
STATEMENT

BOOPRIM
DECLARATIONS

DECLARATIONS
DECLARATIONS
DECLARATIONS

DECLARATIONS
STATEMENT
GLOBALDECLARATIONS

GLOBALDECLARATIONS
GLOBALDECLARATIONS
GLOBALDECLARATIONS
GLOBALDECLARATIONS
GLOBALDECLARATIONS
GLOBALDECLARATIONS
GLOBALDECLARATIONS
SEPARATEDCOMPILING

STATEMENT
PROCESSVECTORMODE
PROCESSVECTORMODE
EMITTERS

QUEUEDEC

ERROR MESSAGE

MISSING RIGHT PARENTHESIS

CHARACTER SIZE MUST BE LITERAL 4, 6, OR 8
EXPRESSION BEFORE "IN" MUST BE ARITHMETIC
SET IDENTIFIER REQUIRED AFTER "IN"
HAPPENED AND AVAILABLE ARE

BOOLEAN INTRINSICS

THIS EVENT INTRINSIC IS UNTYPED

NOTHING BUT PROCEDURES CAN BE SEPARATELY
COMPILED

NO SAVE PROCEDURE CAN BE SEPARATELY
COMPILED

NO "OWN" DEC 1S PERMITTED IN SEPAR.
COMPILATION

NO “VALUE" DEC IS PERMITTED

IN SEPAR. COMPILATION

SAVE N ALLOWED ONLY FOR N = 1

FAULT STATEMENTS MAY NOT BE AT LEVEL O.
ILLEGAL GLOBAL DECLARATION FOR

SEPARATED COMPILE

MISSING SEMICOLON ON GLOBAL DECLARATION
ARRAY ID ALREADY DECLARED OR MISSING
MISSING “[" IN ARRAY DECLARATION

ILLEGAL BOUND SPECIFIER

MISSING "1" IN ARRAY DECLARATION

GLOBAL ID ALREADY DECLARED OR MISSING
TOO MANY GLOBAL DECLARATIONS

MISSING SEMICOLON AFTER LAST "END" OF
PROCEDURE

ILLEGAL VECTORMODE STATEMENT

INVALID VECTORMODE CONSTRUCT

VECTORMODE FOR COUNT REQUIRED

INVALID VECTOR MODE REFERENCE

MISSING SPECIFICATION IN FORMAL ITEM LIST



ERR
NO.

921
922
523
924
825
926

ESPOL
PROCEDURE

GENMICRO
PICTUREDEC
REPLACEMENT
PICTUREGEN
PICTUREGEN
PICTUREGEN

B6700/B7700 ESPOL

ERROR MESSAGE

REPEAT > B5535
EXTRANEOUS IN PICTURE

MISSING
MISSING
MISSING
MISSING

ii)ii

EXPRESSION
Il)ll

(INVALID REPEAT PART)



SAMPLES OF GENERATED CODE

APPENDIX B,

Xo Yo 73

REGIN
REAL

—~
(=2 ads]
cOoO

cOoC
- e a
OO
oo
s
LB
> >N

POINTX

RUFA[2473

BUF2(2413

NAME ARRAY NAMEARRAY = WRD [+13
SAVE ARRAY RUF3[S],

NAME REAL NAMEREAL = WRD:

NO&D ARRAY XRAY (+13

EVENT EVNT1, EVNT?3
ARRAY BUF1L#1,
PNINTER POINT,

WORD WRD:

WRD=(00,00C3
NAMERFAL=(0N,00C3)
NAMEARRAY=({N0,00C3
XRAY= (00,0004,
BUF1=¢00,00C9)
BUF22¢00,00C A
BUF32¢00,00CBy
BUF43¢00,00€CH

My

oV o
ST ONOVOOvA
[ ola of e 70 oF0 L &5 & o o]2 o}

€00,000C4a,
(00.,00091

IXTXT OXQOOoIC
VWV ICTI aol
PO aAZA0OX>
Q00 JZ—Z _JWO

Qe (NN~ I NC
5 54 ¢ 00 0o 00 50 o B0 oo
COOOCOrtmiete\!
COoOoCOOC OO
[elelelelololololel]
[elelelelslolelalele)
00 0 9t 00 0 P2 00 00 o0 e
el Al alTaU sl el 'l "l
—_CcCcCccreccccce
i lelololelelolelol ol
>
4
]
o
-
~
~—
>
-l
@
x
-
~lat
(] 8
O
ccC
C -
-
ccoc
O
~ "
" >
~—r
Zzx
Bt ot
cc
aa

X i3 NAMEREALS
1z NAMEARRAY

(il = ™Mo (=

DO QW (5]

COow NoLwoOoOC®
O AN

-~ ~ ~
mo L) o
DO © ©
oo (=4 o
oo < (=]
cc (=] <
- . -« -
QO (= (=
oo o (=]
~ ~ ~

>2ZUV) JATWAZZV

—M ONT NC ™

ot 0c ce @0 os o» ob 0o v o

NN TN S

oCCC COCOOOO
oo O0OoCOoCOo
QOQOWOCOO0OO00

= 0o 1o I oo 0o wo Se 06 Be o
[ el "al Tl Al AN Tl T T Tl T
cCcC—Ccccccecc
OCOoOG O0OoCCOO

X

My MO
oo O
NO CON 0L

e <8 O A

¢00,00004,
(00,000C3,

OXO-ICO
aICICOn
rAZaC >
dZ e Z WO

FO NN N
S OB G0 00 00 05 bo
TN OO
COOoOoOC OO
COCOOOO
[elafolelete o
20 oe 0e 00 Be =
Al al ' 'al"a
ccoccce
[elelelelolalo)

ts WRD}
tx M[3)3

M[3)

WRD

~MoOm
omw
NNO «
aca o

(00,000C3,
ES AND STATEMENTS ##¢+3

R332
THRU 255 nO

00100FF00000 0001001774000000

BE

L&L™

NO «
oo @

(00,000CF



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

THRU X = 1 DO}

LA AR L RS 22 A2 X 2 R R R R R R R R R R R )

«© © [ =]
- o -

(=] (%] - wn (3] < la o ™ < ('S

(=] [ = © - - [\Y [ =] [ =) N o~ o
L [ =]V (=] O n N (=} ~ ©C a C oax © NOCL OCOMNCia C wa On COl 0T MmN
L34 O - LN © O (%4 4 O O I O® N FONDOMNDrsMDN © mod oo N OMXD e~
OO OO OLIO®® ONGUN O NOINC N OC INWINNIN NN I ON D OUN G0 w4 o= O M UNMN A O N DN A I <€ N X0 O
COTAIXOETICT Coxpn OCOOm O CONOITOMATOCOMAD oaoocooxroc oo raocoaId Mo cooox
- -~ ~ -~ -~ -~ -~ -~
(TS '8 o © n (=] [ =] l=]
o <o o O L4 <« (&) ©
o [agl =] n [~ =4 (= o o (V] - (=] Laed
o -0 [ad (=2 -~ (=] o © d - (=4 g
(= coc © o © (=] (=2 © w o (=] ”
- O e [ =} - - - - - -t - - o~
© COo o Q o (=] (=] o o (=2 o o
(=] oo (=] o o (=] o (=4 o (=] (=] o
~ ~ LI ~ ~— -~ -~
O 2020 QOO0 O~ O 00 X U J0NN-Z - - 0o oo o HOJdAXY JAZ2 X J O d o
- DX OO ke & SUVEC JCCW Jww XOWF W JoLa OOwDw HOXOCOr-r-aci-ruaxaIa S Jouoouwa o Caox o
AZOXIA>WINE + qAX I~ AdVND dd WL IMZ20TSTXLWAO X I WA VFG -0 JZ0D4ADN0 DaWMX JAD-a VIO -
SOVMZON_KO® >SMZVvy >0 >0 ONOZOXOONJ 00 OMX - JIX ik LD OZOXX OMKX LWOO M . M J

- -
* z

N ONNONIMINCO «KN & Nt NWONMO v M O wN FN—NINC NIINN N = MNONIIONT O FINO—M IO NNONMIIN—MON TN

P ee 2% BT ES We S0 su v e 00 00 a0 J w0 co 00 e 5 BE S0 68 S0E0 53 O PV SR GO S0 SO G B W G5 G0 2O TP ST FU RS S0 HE G P AT 00 P GG PO OGN S0 BR BF SG SO TP 00 O4 BO €O B SO o
CCOOOO LW b bLk--OOCe s ~ONOKNNNONO O T IEN NNOOMNM MDA IR DEOOLOLOO O WAL
COOCOCOOCO N COCOCCQC wdetvtiot wieot wioleie L ] - oot -l ) ) wdrt et ot o=t

COOCOOCOCO QCOCO ~OO00C OO0 COOOOOCOCOOOOOCO [ =lelolelolrlolololelololalolelvlelelelodod=lloT=lololol ]
OOOO0OCOoOOOW COQO~OO00 QO O0O00OO0OOCOOOOO CO00O00OO0O0OO0OO0OOOO00OOOOO00O00OOO0C
e an pe 05w 0s we e w0 () € 0o et P TP R EL O BT EE Be T NG 0O 00 GU B Be S4 S B 06 o 6 00 B8 G0 B B0 N CE BE GO G4 08 S+ O4 C2 GO BF 5 S G0 G UG G0 G4 GO B @b N O B
CO0O0OOCOOZ COOOLOOOOLIOO OOCOO00O0O0OOOOOOY OO0O0COOOOCOOO0OOOOCOOOOOOCOOOOOO0

- ~ x (&)
oax e | od | o]
- o~ tat |
ZzZ x - -~ o
LI [+ 4} > Lo
- Nt [19]
* w | - [
« m - > ~ "~
* o« L v b [ o
*Z > =2 o [P
o X [+ +] ~N wN
D ~N ~N
LJ [T (7S 2 L Jue ]
0D X [ ] Ll - o o

=(00,00CF

TEMP



SAMPLES OF GENERATED CODE

APPENDIX B,

Lag w

o -

Cla g ©C axa Chk

moy @ O o VD
WG~ =IO O O NIN oI nN
OO XTAXTOO@AC DX

0BOC

002313
001c:3

xao X JAONNK-Z & -
oL J0LOoOCClLTE Wilalil
[s WO b~ aof ow s 4f W[ and av B [ 470 DU 0 PN |

T OdOrcomnNg OO0

O NONMNCe~MNO NN O o
o0 0a 50 00 o0 5004 oo 5v 0v 04 0o O3 00 oo oo
LCOC e~ (NNNNAMM MY
U VA O AU (O VOO O N
CCOOOCCOCOOCON0OS
COCoOOSoCOCOOOOSD
o= o oe or oe Be ou om 2e Gr 0o v v me ov
W D U I I R
CCCCCCOCCCCCCCCC

-~ COox
[ oo o oX- 35 o]

(00,000€C0,

=4 oc
LOCEC
ZOD0O<A+

ooazv

N N e
s oo a0 oo on
I IIIN
AN N
COOOCOC
eOOOCO
[ R )

-y ey

(&3 0]

ts ENTIER (X

X

(=]

(o4}

aco
Lol =d
LN IO
aTopocIx

<
o

c00,000C0,

2C MO
CZaCacexIc
=== D <
X I NZZV

—“NOINNM IO
0o oo on 50 &5 00 00 o
IO N O OO M
NNV
ccocQcoooC
CCOOOCCo0

®* 9o 0s 00 00 = Be =

ma cmhac mam
o [EYY. 18] oo
coCcnn oonod oOoINCw
rTeor OIOIX CTIOID
-~ ~ o~ -~ o~
™ cm © ~m =
(%) QL 0 ©
o ©o © ©c ©
=) oo C© c ©
c cc c c c
- - e - - -
=) occ < © ©
c oo © o ©
S o - N -
ZOX K LOOUXOLVC ZOUXOO
CEXw JI4XC CIaxa
O CACd- —dOda>
NZXO >ZXZV WVNZEZO
CeMN  ONITO N s NM N

20 00 @ 40 ou 00 *0 0000 00 ST 00 ¥o 00 o oo

AN ~FOT DO OO aT
OOV O N VNN O
COCOXxOOOOCXOOOOC
CO0COXTODOOO QOO0

o 0 0 oo o 20 00 0 B ws Se ou G oo

(L)
e
«
X
©
>
L)

WR

tz EXCHANGF

[}
@
x

EXCHANGE (X

X

OCCCO OQCOOCO «OCCOO0C
OQOOC s COCODOCOOOOCOO
00 00 [ wo 45 06 00 00 S [ @0 Gr 0 e B0 @
VN Dy i(C = DWW IR Y iGN INge XINCIN Y = N Nra v Ny ey 2Ny ey
ACCOCCC»~CCCCCCCOrCcCOOCxCCCCCw-CCOCOrcOoOOCCIICCOCCCCCCCCCC
COCOCOOROOOOOOCOCYXVLCOOOO "COOO0OOCOCOOOCOOOV-OOOOOLIOOOODXOOOOwOOOOOOWCOCOoOOCC

FXCHANGE (WRD,

X t= EXCHANGFE

t= EXCHANG

WRD

FXCHANGE (X33

FXCHANGE (113

-
xaa

e
we
ZX )
owo

NO ~
X
LCoO
o
oo
(=1t
o oo oo
Ual'al gk
CcCOoO -~
OO0~

tx EXCHANGE(

X

—oOa
[eala ol g of

t00,000C0

OO
WCeXEC
Z 2 <X —
OLiZwv

MmO
- o0 ve v
COO—
enmm
COCOO
[={el=] =]
o oe 00 oo
e
cocCccCc
[ole] =] o]



SAMPLES OF GENERATED CODE

APPENDIX B.

t00,n00CS,

(S ]
~C
av.J
- d ol

.
Z et
[N
T rtetont
=—N{en
oCco

c ™ (=2 I CCcC g Lo
o o (& o OO © X0
oChNanO«C OOoCOonNCcCa onoounca
IIOCCOID OIOCoOSIT TTOOID

(00,000CD,
(00,000C0,
(00,000Ca,
(00,000C0,
(00,000C0,
(00,nN0C4,
¢00,000C0,

- N
-~ ~
O COOCHZOOOIOO™Z JOCTOO
TAXCSOCTIC CIT IITFCICAFTaOIC
ACHOFdir s -dCd Jdi- -2 d00@ <
Z A ZZNTNZ A> _JZN>NO0ZT JANZV)
L ] L
— o
e FOM TN = NI NN XKNOQ N ION
M=t OV NN M@ I T o NN
IO M NN (T (TN ) (7D N 0 XN DN N enm
OCOCO0O0 COOOCOC OCOCOCO

FOCOHrOOO0CO00 «aD000000 «aOO0O000O0C0

.00 00 00 27 @6 @0 60 0% G0 06 50 D SV TS 90 O 24 59 05 I G0 G G4 G5 S0 GV GO S0 0C T U0 L BT S0 PU BE VS G G5 G0 BE GRG0 G4 G4 B0 GO GG BT S0 G U DU O B8 GO P G0 B0 08 U6 G4 #S S0 S0 G0 O
W I A NI NN I 0 IS wAN Y IO 0 N N0 NG D TN g 0N S e nage ic g ir s o i i in
2CCCCCCCCCCC CCCCCCO CccCccCcceconeccecocoecceccococcoococcocococoencococcocccococccococecccoc
>000Q 00000000 CO0OOCOIOCAOO0OO COOOOCOCOOOODOOCOOOOC OO0COCOOCOOOOOOOODOO0O

1F HAPPENED (E

(

iz INTEGER
s LISTLOOKU
t= MASKSEARC

X
X
X

\

o© L. 8

Lag] ™
- h C N N~ © o
«Q oo 2 o @ I (S ]

OMNOAM N O CA N — 0 NO
TroroadIdraEoCroCaT o

(00,000C1y
003412

€00,000C2,
t00,000C2,

003812

ZAO AZSxI - _JoJZaaI-on
Co0CLICLO JO CLFCWIC
FOIONEX X _JIDID VX X _ 2
NO>OXrOfLWOAC>OXECDLWOZV

NOVTF O oM I v~ (N O vM T e (TN
OO SO GO B4 &b 06 20 00 O S S4 08 B0 B0 G0 BE 4 B8 B6
NOOOMNNAA O OO OO Tt T
10NN MDD M N N ) NN MDD
OCOCCOOOCOOOOCOOCO0
OO0 OCOOOOCOOCOOOCO0C

7tz MAX(X»

Y

Z ts MIN(X»

™M ™M
© ~ N © N N C© o~
O U BN QO MmN o

ocrcrocdrproocaxrmam

003r:1

003n1s1
(00,000C2,

(00,000C0y
¢00,000C1
(00,000C2,

CIAVJIZCETIFr JOIZOTIF-OO
0 O CL-CLl JOACWHCLEC
LD IIVNEX I I2INNEK X Jdi-
>O>0X DLOC>00 WG ZV

CONMINONMO —NMINONMO N
00 0w 60 56 0u 4o B 4 S0 4o 6o 0o 36 B0 20 S0 00 oo Ge
CEOTOLOCCCOOLIIGLL WL
MEEO OO O OO OO MMM
[=1elelolelololelolololelofolalelele] =}
COO0O0O0O00OO0O0O0OOCO0OOO0O

- W
o ~N -
x () -t
-t — L)
L ¢
(7] x b
(2 <] o < 4
- [ =] (&)
z z (=]
| ] L] "
. - .
> » >

Cuo o <
QNO (&S] (8]
OLC DO O
oocgd o Mo
-~ -~ -~ Lol
< © o [
[ & ] (=4 (&)
© o (=] (=]
c © (= o
Cc cC [ = C
- - - -
o © o (=]
(=] o (=]
A A d A o
OO0 ZJdo0 [&]
~SIC CCEXIC Wl
INdP =29 A
STV NNZVZ O>
NN NO ™M  an
- ob o o - 00 an oe - o
LOOO Criviet vt
M ST a9
COoO0O0 OO00CO OO0
OO0O0O0 0000 OO0
- ar S0 OV J ou S Ge - we
el alad ol alTal gl 3 'yt

CCCCwCCCOCC
CO00O COOOXOO



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

ot oo uroc
oFx IrocoIa

(004000C1,

xO0 OO ouo
oOxIC XawwnIc
Ol ACZe~<q—
czw Z_ACWKHZWV

- CONMNITN e
L R
N MMM g
P F e JIIITT
OOCO ~OCOO0O00
OCOO0O~OO0O0OQOoO
T ue B S+ 0o Be e e o
L alalCUal Al Al
cCcocrcococcco
COOZOOOO0O

X 3=z REAL (PNI

DF

HALT

00510044132

STOP:
STOP (33

™
(=4
NO O N
[safsalealats o o]

(= Lo
oo O _tl
-l S
INWIOO

N O M
e ov 00 0o oo 20
A LAl alTal"y
Ay
COCC OO0
OCOO00O
B0 S0 Be *b o
Al alUA 'l 'y
CCCCOoOO
[ elolol ol

mm
o0
NN N
s als o+ o] &Js os o]

T
e Jul
T _§d
DAHUTCO

IFIONM N

[T TN ol Tl "ol "
CcCOCCOO
coooCoo

3y3

STOP (3,

Cco
954D

t00,000C0
NTS #bekhbeabkbantbadddnadd

ket
(EVNT1y3

BEGIN

UNLOCK (X33
SET

END 0OF 1IN

ZAP;

—Oo0u o@
CEF b
Xaqar-22Z
TZZVCW

CrMMNO e
o o0 oo on oo 0p
[ o2 ol oF- o T4 ¥ ]
JXIIIIIY
[olololelede]
[eleleleleld
»0 S0 80 oo "*,
[TalTal "o ot '
cocccoc
COOO0OO

RESET (EVNTiy:

X ZZUVNW

(oW1 eTTal 214 V4ol
A T
OO aa
IIIIY
[olelelelel-d
[el=flolel]
- e e ev S8 o
ity e
cccccc
OCCOCOo0

CAUSE (EVNT143

N o
>0 (= 1%
LOCL @ LOCL OX

qL A

-~ ~r
o TN
Lol %] oo
co o0
oo ocC
ccC ccCc
- - .
o0 oo
co co
~— ~

—O0L O oL Ca
VETbbr- IT Lo
XAA—-ZZ MIIALZ
EZZONCL ZIZZUNW

FUN NN Ot O
e
qEMDTam oo
IIIII IIFIIY
CCOCOCO ~OOQOOCCO
[«=]wlelolale o olelolotels]
@ B B0 G0 On SN ol B8 Be S4B S 08
N - g e ey
cceococzccccco
OCOOOCOO>OCOO0O00

CAUSENRESFT (E

WAIT C(EVNTI3

(00,000CS,
t00,00098

oLoonr
VELOX»-
YIr-WwazZ
XTZUINZW

NN =M ™
s ve os 2o oo we
COLC L
IFIIIIS
COCOoOOO
[eJelelela o]
" S8 G0 S0 00
ey e
cccccc
[e]olelate] ]

WAIT ((5yy3

LINCOX WNOO
ANIOLA <CAXTM<I

t00,00013)
(00,0009F

- OCax - Do
VviaIar- waal
XbqwZ Xrba
T AZNW X _NZ

o
G NI ~ NI O
0 ve oo 20 sal\| vs v oo w»
Lkl LCOC
FIPIIZ NN
COOCO>0O000
[edelalele Nielelel)
0 e B0 00 B¢ @e 0w on ou
ey s iy
CCCCC—CCCC
oooaom OOCO

WAIT ((3ys EV



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

[Tyl ~
< (54
CLoCLoamn
QIO T XL A

NI N C vt
- O 6 S so Fe We o
Oriwtedto (WONIN
LAl ALT A Tl Tl AT gl o
COOCOCOO ~
COOOCQCOO«
30 v 5 0o b W v -
e yrernz
cccoccoce>

w [ = ™ L ~
o o o 00 (&)
WoOL ~Om WN~O QL Ol -\
dIAIC ADNEI IaCa@Da
~ -~ -~ -~
w a L ~
(%] o [ 2% ] ©
k] (=} co (=]
(=3 © oo (=]
[ = [ [ =X ] [ =]
- - - = -
(=] (=4 oC <
[ o oo o
A A d o A g
~~
o
Ok OX - LCOL O O

VILWEIFZVVCWITLWT Wb
XA-ZAZPX-ZAL-ZA—-2Z2ZT 3
TZVOZLWWE JCZZVO0ZV0OLWO

-
MNONMNI I~ INANITO N ONNINC N
e 4o oo B0 08 00 = U 0P 00 05 0F 00 00 0 B9 WP » &
NI Z N3 33 FINNINN OO
NG AN S 0 innin inninnuindanin
CQOQCOCLICOOOOCOOCOOO
OCO0CCO0O0 OOOCOOOOOOOCO
O S0 G5 S0 0N OF @ VO OF 65 00 OO GE OO B SU AT Se &
NI SN e e ane,e
ccccoomccocccocccocecco

n «©
(24 o

! WOL O WO

A AT OIS

£00.000CS,
(00,n0098,

-0OLOZOVK
VNILawnTr
XIr-wWIaZ
T ZUNOZW

MO NNM ST TN
. 60 00 00 ot 00 oo
ORI O
winnInN NN
OQCOCOO0O
CO0O0OCO
- 0e ot 4e 4s 80 os
Ualala s il s
cocococ

COOCOCOOQLIOOCCOOwOOOOOOOCOOCLO~OOOOO0O

(

WATTANDRESET

(

WATTANDRESET

NSWAIT (EVNT1)H

"N (121 [T, ~

O o oo O |
WNOOD LINCWOOLCOL ST
AT ld <CTXOCIIATILDAXD

-~ -~ -
Log] L ~
-t [+ I} Q
(=] oo o
L= oo (=]
c occ [~
- - a -
o co (=]
o co [=]
-~ Nt St A

- OO0 - OZOVLOOL O

VEEOr oI LuaoTaoaril
Xr-dZ XH-WITIdda-da-wZ )
E AZNWSIE _NOZZ ANZULNLO
-~
(3
OMeNOE O NN FNONM TN
e 5 o0 00 20 P 4% 00 00 00 00 on ve 0a ve 4o 58 o oo

OLTCOOVO>O0CEIArdT MDD OOm

W
-
B ad -
L) -~
™ -
A4 L4
St A
- -
— —
-« <
= =
v w
c c

in
(5]

[ ]
o

L
o0

~
(54

WO ~LOXT LWNLWOOWL ~Ola ~ DN
AT OId AT OIIAIRIIDAD

t00.,000C5,

€00,00098,

-
-~

o~
0L ZOr -

ZOOW

VEILLWVIFZNCLWEIT L LT LWL
XL ZTAZOXFHr-Z2TAS-Zar-2Z2Z )
ITZVNOOLZWWIIT IOLZZVODZVCOCWD

-
CPHNO e tNe MO N F O —NTINO v

0 5t 4 00 00 06 So ) B e we S4 Be T ae "o 50 0o 0a 0o me

QLUOQUOLCZOWWLWOWL LLL LOO
INNAO N N O U0 O IC NN NN N s= IDNNIN DN N > NN D D inn i NN n o O
COCOO OCOOOCOCOOOOO rOCOOOOOIWOQOOOOOOOOOOD
COO000 «eOOOOO0O0O00COO0O0O0O-ODOOOOO COOCOOCOOODOOO
0 5o ®0 B9 08 ol 68 Gv e 6o B0 Se Be G0 20 02 1 G Su o G0 Mo O+ G0 B4 Ge Br @ n Ge v G+ GO Go SV Be G B0 S5 Se S
WINO N IC INC NN INCINC CIC e 0 e D S e DOe ke gy
COCCCZCOCCCCCOOCCCO2COCCCOOMCCOOCTCCOCCOCOL=CCO
COOCO>PO000C00000O00OOLIOODOOOCOWwROOOOOOOCOOOCO~CO

(

DSWATTNRESET

(

NSWAITNRESET

Ul &

PROCURE (EVNT!



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

Qo
g

(00,000CSy

~ o~ -~
Lin own
e [+ 154
oo oc
(=X oo
cc CccC
e a . a
oo oo
oo co
~ o~ ~ e

ool - ool
WEIThUurb VIIWk
XAA—-ZZ ) XAI—-Z
ITTZNCILWLO TZZVW

MIONMIUN OO
S 08 08 A% GB 4% Y -5 5% &0 on o
et NNV MMM Y
OO0 OOLECLC OO0
cCOOCCOC COoooC
COCO000C ©COO0o
- e 0o o0 56 0 Sm on &0 on 9o
A
ccocccorcceco
COOCCOO~DOOCO

FIX (EVNT133
LIBERATE (EVNT

. -

L ]

[TV o *

oys} *

WO OLOoODIN +

A I I ID &

*

»

*

-~ *

win *

O *

oo -

[oX = *

cc *

- a *

oo «

oc *

~ ~ *

*

*

—ooLCar *
VEIZuaru

XadapludZ L V)

ETZZUNLWC Z

o

Lol

O\ O~ )

COOCCOOCWX
I e e DL
cccceccha
coocoooaw

—

FREE (EVNT1y3

CCOd (NCYOWOdAd OOCd NOWVOd OO0d OOYOd NCOLYWOWCd (NOYCOoOa O0«—D
IXEIT CTIAIT FTOIEC DICIT SOID ISOOIT TIA000IT CIFA0IT FTCC

t00.n00CRy
¢00,000CDy
t00,000CCH
t00,n00CDY
t00,000C9,
¢00,000CD
(00,000C9,
¢00,000CDy
¢00.000CD
€00,000CN,

-
~ Ll
0 ®
LOOC s OXNOO COOUDss OXOOONOCOLOrOOD OX--OO OXEF-OO OC 2D
ITAaIQX ~CICIX FAIQ rXICIT r-I I ~IauiIqQ «0ICLLIC «.xICLIO JITawd
ACID P qZA> dCADPFAdZASHAO0ADITAONIIIIFIZNUNAIAEFIZVNAD> aC2Z X
WMZAZ0MN JZe=Z0eaZ JZOMUZ—Z0 ZAZO Z UANZOMAZ—-XCDZCM IZ—OZC Z 00w
- - e S - - Bt —
- o m x - - o ”m
LIC—ML ICAN®M NI COMINK ONIFT N AL NN AN DN M TO NN N ML T O NMN— N INO
D00 0000 4 T 00 00 S0 S0 AT SR L T S0 ) TR U SE W9 SE ) 04 00 %0 20 00 00 60 00 20 ) 00 G0 VS 2% OB S6 S5 ) B 50 2T 00 *5 S0 o oo 00 o0
CNCOCDONAMAAADNOCCOXC OO A (dIXROXOOOTOCOO0WWTIWLLLLO COO—
COLOWOVLCO OOV P OCC OO LCOVO O OO UL OO LC OO0 O COOOOC OO0 AN
TOoOCOEOCOOCCOOOOEROCOOOROOOOXOOCOOOHOOOCOCCaOOCOCO OOCO
EOOOOEOO000[0000[800OEOOOOEOOOOOEOO00000[6.0000030000
B @0 0 e e o s v Bo Bl e S0 @e bv ) 0 00 P02 S ¢ G 0 Gof 0o 05 T Be Pef— 0 G0 B¢ Bu e 0o Be - W o SO B u Be i Be G2 B4 Be
ZUVIrrZrrrrrZrrrrZ ICrnNeErZreinevZrenririrnZ e irrinrZereeny e
=—CCCCrHCCOCCHCCCCHCCCCOCHCCCCr-CCCCCr-CCOCCCC—CCCCCC+OCOC

DCCOOO00CO00O0O0ODO0OS000DCOCODO000ODCOOO0O0DCOO00O0C OOO0O

a a o a a o [y a -
b4

[] [} " " " » » " —

- - - - - - o - [as}
a

- - - - - - - -

2 z z z z z z z "

- L - — Ot Wt (] o L

[ o o =] [= c [=] (=

a a a a a a o a -
z
—
[=}
a



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

(=
(&4
<1Ca
[ad-g: 4

¢00,000CD

oo

La>
wzo

-\ T
.o oe
ot
L
cocC

e oo
e
[olef =
ocoo

124 & {3

c w o -
(54 o O -
ONDw—O<d0E OCCa ¢
IDCXOOCDaT IOIMD o«
-
»
*
-~ -~ «
=] [=] -
(5] (] *
(=1 o *
C c *
[~ < *
- - L ]
< (=4

< (=4 w
-~ - -
o
=
o0 DOUID o
Fogwacoeox -
OO Z 2 D> v
ZOJOLVLWO M
IS

N ONNJINO e~ (NFTIN—Z
5 00 20 00 00 Ve Ou o LR R Ry aelT,)
-“ONONNONIM ™ MM D
AANANMRARNMANA AMAMAMC
OCOO0OOCOC COOCCOOWW
COO0O0OO0O0C COCOWZ
. SC B0 G0 G4 G4 G2 Gs ® o oo oo ) «f
COOCOCCCC~CCCOX
COO0OCOOOXOOOOWW
- xro
z [VS17,)
- o
o ZzZE

o —
[=X
L] as
Ll L 3
e
- e
4 -
[and (=X}

o z

Q [Y8]

POINT

o0oCo
02c2
BO
40C1
B8
020200

(00,000C0
€00,000C1,

0051007482 VALC

CASE X OF
BEGIN
Y t= 03
Y 1= 03
Y 1= 03
Y 1= 03

t00,000C1H
007935

(o Bld 4
aOEXTCZ
L
NZW

—o N
-0 o0 oo v
oo o
AR

[ol=lole]
- s s e
U '
cocc
0000

02ES

END3

M MO MMM LMD M

o0 al o0 aC aC o a0 a0 a0 €O A COM- a0

(S CcCCCcCOoOOCCOCOOOCoC
[T [=]lelolelelelelelelale) Jel Je
L ONC OOV OISOV (VN VOV VN NN Y
LOOddaddddadddddd g gqa

COOOCOOOCOCOOIOMON
29 08 00 5o 00 59 00 0 20 45 wo &5 5e 0 G Ov
aC aC o0 o aD aC 0 0D oC & @0 M- COM. O
COOO0O0OO0OO0OCOOOoOCOL
COO0O00OO0O0COOOCOO0

[=] Z2Z22T2XTITZZLITITZIXIZZ
SXCTTOT T ITODT2DDID2 T OO
Pt =l f:4: 4. 4. 4,4 4. 4: 4: 4. 4. 4. 4. &. 4+ &
Z JaO@ o Mmoo oo M Moo ma

NTOOMOMOMOMOMNM—OOM
GO GD S0 G0 TP 08 6 00 05 06 G0 BT AO A GO GO BO AV SO WS
O INNLILIL b OO et OUNE (NI
AACACA A A A A QDO 0000 GO G0N GON B0 M &C
COoO0O0OOOCOO0OOCOSO0
OO0 0O000OOOCO00
RGeS 00 GG OF G0 B0 T 40 GO S5 00 ST OV 04 DO O A B B
OO IO 1P OO DO D D00
©CCCOCOCCOOCCCCOCCOOCT
COCOCOOOROOCOO00O0CO



B-

SAMPLES OF GENERATED CODE

APPENDIX B.

MONM AC MO N
GC A OC . a0 A QO
cCcoCcoocc
SNOOOaO®
NN
ol o A

C—OCONOT
S @0 B0 86 &5 04 05 40
Lagl >l dagh Lol ol
A @M O aC
(elelololololelw]
oocCcooCcoo

ZZTZ22ZZ
SSDZTO2TD
xrroxo
[2 s o5 ofs Fa o12 o o]0 o]

nmaCmmmNC
e 05 00 0o oo o5 0o oo
Ol OC b - Lt Ot
Lt i i A
COCCOOoOCO
[>lolw]ofolel o]l
B R
LAl Al e kTl "ol Tl U
occccccco
ooCcooocoo

FND.



B6700/87700 ESPOL

APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

-—— vy o - - e e e e e e - - - e en ws o - wr am - - - -

THIS APPENDIX CONTAINS IN LOGICAL ORDER THE COMPLETE SYNTAX FOR THE
ESPOL LANGUAGE. THE NUMBER TO THE LEFT OF EACH SYNTACTICAL FQORMULA
IS THE LINE NUMBER REFERRED TO BY APPENDIX D. THE NUMBER(S) TO THE
RIGHT REFERS TO OTHER LINE NUMBER(S) IN THIS APPENDIX THAT DEFINE
THE VARIOUS ITEMS OF THE FORMULA.
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11
12
13
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APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

<PROGRAFM> tt1s <BLOCK>» , <SPACE>
/ <COMPOUND STATEMENT> ¢ <SPACE>

<BLOCK> 11 <BLOCK HEAD> 3 <COMPOUND TAIL>
<SPACE> 11= <SINGLE SPACE>

/ <SPACE> <SINGLE SPACE>
<CUMPOUND STATEMENT> 11= BEGIN <COMPOUND TAIL>
<BLOCK HEAD> 11 BEGIN <DECLARATION>

/ <BLOCK HEAD> 3 <DECLARATION>

<CUMPGUND TAIL> 11s <STATEMENT> END

/7 <STATEMENT> 3 <COMPOUND TAIL>
<SINGLE SPACE> 11= SONE HORIZONTAL BLANK POSITIONZ
<DECLARATION> 1ts <ARRAY DECLARATION>
/ <DEFINE DECLARATION>
<DEFINE INVOCATION>
<DIRECT ARRAY DECLARATION>
<EVENT DECLARATION>
<EVENT ARRAY DECLARATION>
<FI1ELD DECLARATION>
<FILE DECLARATION>
<INTERRUPT DECLARATION®
<LABEL DECLARATION>
<LAYOUT DECLARATION>
<MONITOR DECLARATION>
<PICTURE DEGLARATION>
<PROCEDURE DECLARATION>
<QUEUE ARRAY DECLARATION>
<QUEUE DECLARATION>
<TYPE DECLARATION>
/ SVALUE ARRAY DECLARATION>
<STATEMENT> 81w <CONDITIONAL STATEMENT>
/ <UNCONDITIONAL STATEMENT>
CARRAY DECLARATION> 11s <ARRAY KIND> ARRAY <ARRAY LIST>
<DEFINE DECLARATION> s1s DEFINE <DEFINITION LIST>
<DEFINE INVOCATION> s1w <DEFINED IDENTIFIER> <ACTUAL TEXT PART>
<DIRECT ARRAY DECLARATION> 1t DIRECT <DIRECT ARRAY KIND> ARRAY
<ARRAY LIST>
SEVENT DECLARATION> $1s <EVENT IDENTIFIER LIST>
SEVENT ARRAY DECLARATION> $3s EVENT ARRAY <EVENT SEGMENT LIST>
<FIELD DECLARATION> 81= FIELD <FIELD PART LIST>
<FILE DECLARATION» tim <DIRECT SPECIFIER> FILE <FILE LIST>
<INTERRUPT DECLARATION> 118 INTERRUPT <INTERRUPT SEGMENT>

A N A T T U O S T T . U
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19 <LABEL UECLARATION> 1= LABEL <LABEL LIST»>
20 SLAYOUT DECLARATION> :3= LAYOUT <LAYOUT PART LIST>
21 €MONITUR DECLARATION> t31= MONITOR <PROCEDURE IDENTIFIER> (
<MONITOR LIST> )
29 <PICTURE DECLARATION> 1t=® <SAVE OR QuN> PICTURE <PICTURE PAkT LIST>
23 <PROCEDURE DECLARATION> 3t= <SAVE PART> <PRUCEDUR€ TYPE> PRUCEDURE
<PROCEDURE HEADING> <PROCEDURE BODY>
24 €QUEUE ARRAY DECLARATION> 33= QUEUE ARRAY <QUEUE ARRAY HEAD> [
<INDEX BOUND> ) <QUEUE BODY>
25 SQUEUE UECLARATION> ts= QUEUE <QUEUE HEAD> <QUEUE BLDY>
26 <TYPE DECLARATION> 3t= <TYPE> <TYPE LIST>
/ OWN <TYPE> <TYPE LIST>
27 <VALUE ARRAY DECLARATION> tt= <ARRAY SAVE PART> <VALUE TYPE> VALUE
ARRAY <VALUE ARRAY PART LIST>
28 <CONDITIONAL STATEMENT> t3s <IF CLAUSE> <STATEMENT>
/ <IF CLAUSE> <UNCONDITIONAL STATEMENT>
ELSE <CONDITIONAL STATEMENT>
/ <CONDITIONAL ITERATION>
7 / <LABEL> t <CONDITIONAL STATEMENT>
29 SUNCONDITIONAL STATEMENT> tt= <EMPTY>
/ <IF CLAUSE> <UNCONDITIONAL STATEMENT>
ELSE <UNCONDITIOUNAL STATEMENT>
<LABEL> 1 &UNCONDITIONAL STATEMENT>
<ASSIGNMENT STATEMENT>
<BASIC STATEMENT>
<BLOCK>
<COMPOUND STATEMENT>
<DEFINE INVOCATION>
<EVENT STATEMENT>
<FORK STATEMENT>
<FUNCTION DESIGNATOR>
<I/0 STATEMENT>
/ <INTERRUPT STATEMENT>
<ON STATEMENT>
<PROCEDURE STATEMENT>
<REPLACE STATEMENT>
<SCAN STATEMENT>
<UNCONDITIONAL ITERATION>

NN N N N NN NN N N N N NN

30 <SARRAY KIND> tis <EMRTY>
/ <LOCAL OR OWN TYPE>
/ SAVE <LOCAL OR OWN TYPE>

42
43

44

45
a8
48
50
52
53
55
56
56
58
60
61
61
28
62
63
64
61
29
63
65
66
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31 SARRAY LIST> tt1a <ARRAY SEGMENT>
/ <ARRAY LIST> » <ARRAY SEGMENT>
/ <INITIALIZED ARRAY>
/ <ARRAY LIST> » <INITIALIZED ARRAY>
32 <SDEFINITION LIST> st= <DEFINITION>
/ <DEFINITIUN LIST> 5 <DEFINITION>
33 <DEFINED IDENTIFIER> t1ts <IDENTIFIER>
34 <ACTUAL TEXT PART> tt= <EMPTY>
/ ¢ <CLOSED TEXT LIST> )
/7 [ <CLOSED TEXT LIST> )
35<DIRECT ARRAY KIND> 311z <EMPTY>
/ <TYPE>
36 <EVENT IDENTIFIER LIST> tt= <EVENT IDENTIFIER> <ADDRESS PART>
/ <EVENT LIST> , <EVENT JUENTIFIER>
<ADDRESS PART>
37<EVENT SEGMENT LIST> t1i1=s <EVENT SEGMENT>
/ <EVENT SEGMENT LIST> , <EVENT SEUMENT>
38 <FIELD PART LIST> tt= <FIELD PART»
/ <FIELD PART LIST>» , <FIELD PART>
39 <DIRECT SPECIFIER> tta <EMPTY>
7/ DIRECT
40 <FILE LIST> ti1s <FILE LIST PART>
/ <FILE LIST> » <FILE LIST PART>
41 <INTERRUPT SEGMENT> tts <INTERRUPT IDENTIFIER> 3 <STATEMENT>
42 SLABEL LIST> 11s <LABEL IDENTIFIER>
/ <LABEL LIST> , <LABEL IDENTIFIER>
43 <LAYOUT PART LIST> ti= <LAYOUT PART>
/ <LAYQUT PART LIST» » <LAYOUT PART>
44 <PROCEDURE IDENTIFIER> tim <IDENTIFIER>
45 <MONITOR LIST> tim <MONITORED ITEM>
/ <MONITOR LIST> , <MONITORED ITEM>
46 <SAVE OR QWN> ttas SAVE
/ OWN
47 <PICTURE PART LIST> 112 <PICTURE PART>
/ <PICTURE PART LIST> » <PICTURE FART>
48 <SAVE PART> tt= <EMPTY>
/ SAVE
/ SAVE 1
49 <PROCEDURE TYPE> ttm CEMPTY>
/7 <TYPE>
50 <PROCEDURE HEADING> tt= <PROCEDURE IDENTIFIER> <ADDRESS PART>

78
31
79
31
a0
32
a1
64
82
82
64
56
83
85
84
86
37
a7
38
64

88
40
89
50
42
91
43
LB
92
45

93
47
64

64
56
44
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93

84
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<FURMAL PARAMETER PART> 3
<PROCEODURE BODY> ti1s <STATEMENT>
7/ FORWARD
/ EXTERNAL
/ NULL
<QUEUE ARRAY HEAD> tim <QUEUE ARRAY IDENTIFIER> <INTERNAL NAME PART>
<INDEX BOUND> ti1= <ARITHMETIC EXPRESSION>
CQUEUE BUDY> ti= <ENTRY DESCRIPTION> 3 <ALGOR]ITHM PART>
<QYUEUE HEAD> tts <QUEUE IDENTIFIER> <INTERNAL NAME PART>
<TYPE> $i= BOOLEAN
/ DOUBLE
EVENT
INTEGER
NAME
POINTER
REAL
REFERENCE
wORD
<TYPE LIST> tt= <TYPE PART>
/ <TYPE LIST>» , <TYPE PART>
<ARRAY SAVE PART> tts <EMPTY>
/ SAVE
<VvALUE TYPE> 1t1a REAL
/ INTEGER
/ DOUBLE
/ BOOLEAN
SVALUE ARRAY PART LIST> 1= <VALUE ARRAY IDENTIFIER>
<REPLACEMENT OPERATOR> ( <CONSTANT LIST>
)
/ <VALUE ARRAY IDENTIFIER> (
<CONSTANT LIST> )
<IF CLAUSE> 11 [F <BOOLEAN EXPRESSION> THEN
<CONDITIONAL ITERATION> t3m <ITERATION CLAUBE> <CONDITIONAL STATEMENT>
SLABEL> 18= <LABEL IDENTIFIER>
<EMPTY> 18= STHE NULL STRING OF CHARACTERS2
CASSIGNMENT STATEMENT> ttm <ARITHMETIC ASSIGNMENT STATEMENT>
/ <ARRAY ASSIGNMENT STATEMENT>
/ <BUOLEAN ASSIGNMENT STATEMENT>
/ <QUEUE ASSIGNMENT>
/
/

NN N N N NN

<REFERENCE ASSIGNMENT>
<WORD ASSIGNMENT>

94

95
97
98
100

101
57

64

102
103

102
104
108
106

$0

107
108
109
110
111
112

96

99
96

101

104
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66 <BASIC STATEMENT> 183 <GO TO STATEMENT>

/ <DUMMY STATEMENT>
/ <CASE STATEMENT>

67 <EVENT STATEMENT> 1t= <SET STATEMENT>

68
69

70

71

72

73

74
75
76

77

78

<RESET STATEMENT>

<CAUSE STATEMENT>
<CAUSEANDRESET STATEMENT>
<WALT STATEMENT>
<WAITANDRESET STATEMENT>
<DSWAIT STATEMENT>
<OSWAITANDRESET STATEMENT>
<PROCURE STATEMENT>

<FIX STATEMENT>

<LIBERATE STATEMENT>

/ <FREE STATEMENT>

WM N N N N N NN NN

<FORK STATEMENT> 11® FORK <PROCEDURE STATEMENT> [ <FORK PARAMETERS> )

SFUNCTIUN DESIGNATOR> 11= <FUNCTION IDENTIFIER>
<ACTUAL PARAMETER PART>
<I1/0 STATEMENT> 1= <CLOSE STATEMENT>
/ <LOCK STATEMENT>
/ <READ STATEMENT>
/ <REWIND STATEMENT>
/ <SEEK STATEMENT>
/ <SPACE STATEMENT>
/ <WRITE STATEMENT>
CINTERRUPT STATEMENT> t31= <ATTACH STATEMENT>
/ <DETACH STATEMENT>
/ <ENABLE STATEMENT>
/ <DISABLE STATEMENT>
SON STATEMENT> 1t= ON <FAULT NAME>
/ ON <FAULT NAME> , <STATEMENT>
<PROCEDURE STATEMENT> t1t= <PROCEDURE IDENTIFIER>
<ACTUAL PARAMETER PART>
SREPLACE STATEMENT> tts REPLACE <DESTINATION> BY <SOURCE LIST>
€SCAN STATEMENT> t13= SCAN <SOURCE> <SCAN PART>
<UNCONDITIONAL ITERATION> 81s <D0 STATEMENT>
/ <ITERATION CLAUSE>
<UNCONDITIONAL STATEMENT>
<LUCAL UR OWN TYPE> 3t= <TYPE>
/ OWN <TYPE>

SARRAY SEGMENT> 11s <ARRAY IDENTIFIER> <ADDRESS PAKT> [ <BOUND LIST> )

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

73
129
130
131
132
133
134
135
136
137
138
139
140
141
142
142
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130
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147
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144
146
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/ <ARRAY IDENTIFIER> <ADODRESS PART> ,
<ARRAY SEGMENT>
SINITIALIZED ARRAY> 118 <ARRAY IDENTIFIER> <REPLACEMENT OPERATOR> (
<CONSTANT LIST> )
<DELFINITION> 3ta <DEFINED IDENTIFIER> <FORMAL SYMBOL PART> = <TEXT> #
CIUDENTIFIER> t1m <LETTER>
/ <1DENTIFIER> <LETTER>
/ <IDENTIFIER> <DIGIT>
<CLOSED TEXT LIST> tis <CLOSED TEXT>
/ <CLOSED TEXT LIST» » <CLOSED TEXT>
<EVENT IDENTIFIER> tt= <IDENTIFIER>
CADDRESS PART> 133 <EMPTY>
/ = <ADDRESS>
<EVENT LIST> t18= <EVENT DESIGNATOR>
/ <EVENT L15T> » <EVENT DESIGNATOR>
SEVENT SEGMENT> $ts <EVENT ARRAY LIST> [ <BOUND LIST> ]
<FIELD PART> 1= <FIELD IDENTIFIER> = <FIELD>
<FILE LIST PART> 312 <FILE DESIGNATOR>
/ <FILE DESIGNATOR> ( <INITIAL ATTRIBUTE LIST>» )
<INTERRUPT IDENTIFIER> t1ts <IDENTIFIER>
<LABEL IDENTIFIER> 1ts <IDENTIFIER>
SLAYQUT PART> tim <LAYOUT IDENTIFIER> ( <LAYOUT ITEM LIST>» )
<MUNITORED ITEM> 11= <SIMPLE VARIABLE>
/ <ARRAY IDENTIFIER>
<PICTURE PART> ttas <PICTURE IDENTIFIER> ( <PICTURE> )
<FURMAL PARAMETER PART> tt= <EMPTY>»
/ ( <FORMAL PARAMETER LIST> ) 3
<VALUE PART> <SPECIFICATION PART>
<QUEUE ARRAY IDENTIFIER> t3s <JOENTIFIER>
SINTERKNAL NAME PART> tis <EMPTY>
/ 3 <SECOND NAME> <ADDRESS PART>
SARITHMETIC EXPRESSION> t1= <CONDITIODNAL ARITHMETIC EXPRESSION>
/ <ARITHMETIC ASSIGNMENT>
/ <SIMPLE ARITHWMETIC EXPRESSION>
/ <KORD EXPRESSION>
<ENTRY UESCRIPTION> 3tm ( <ENTRY ITEM LIST> ) 3 <VALUE PART> 3
<SPECIFICATION PART>
<ALGORITHM PART> stt= <EMPTY>
/ USING <ALGURITHM LIST>
<QUEUE IDENTIFIER> t3s <IDENTIFIER>
STYPE PART> ti1= <TYPE IDENTIFIER> <ADDRESS PART>

148
78
148
104
33
152
a1
81
154
a2
al
64
155
156
85
157
158
160
160
81

ad
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148
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64
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168
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/ <TYPE IDENTIFIE#> <REPLACEMENT OPERATOR>
<INITIAL VALUE>
<VALUE ARRAY JOENTIFIER> tts <IDENTIFIER>
<REPLACLMENT OPERATOR> itz e
/ &t =
/ e »
/1 8 =
SCONSTANT LIST> 1t= <CONSTANT>
/ <CONSTANT LIST> » <CONSTANT>
<BUOLEAN EXPRESSION> 33a <CONDITIONAL BOOLEAN EXPRESSION>
/ <BOOLEAN ASSIGNMENT>
/ <SIMPLE BOOLEAN EXPRESSION>
/ <WORD EXPRESSION>
<ITERATION CLAUSE> tt1s <WHILE PART> DO
/ <FOR CLAUSE> DO
/ <THRU CLAUSE> DO
CARITHMETIC ASSIGNMENT STATEMENT> tts <ARITHMETIC ASSIGNMENT>
/ <SARITHMETIC FIELD ASSIGNMENT>
SARRAY ASSIGNMENT STATEMENT> 138 <ARRAY ASSIGNMENT>
/ <ARRAY FIELD ASSIGNMENT>
SBOOLEAN ASSIGNMENT STATEMENT> 11s <BOOLEAN ASSIGNMENT>
/ <BOOLEAN FIELD ASSIGNMENT>
CQUEUE ASSIGNMENT> 11s <QUEUE DESIGNATOR> <REPLACEMENT OPERATOR>
<REFERENCE EXPRESSION>
SREFERENCE ASSIGNMENT> t3s <REFERENCE VARIABLE> <REPLACEMENT OPERATOR>
<REFERENCE EXPRESSION>
<WORD ASSIGNMENT> 8= <WORD VARIABLE> <REPLACEMENT OPERATOR>
<EXPRESSION>
€GO TO STATEMENT> ttm GO <TO PART> <DESIGNATIONAL EXPRESSION>
/ GO <TO PART> <CASE HEAD> ¢
<DESIGNATIONAL EXPRESSION LIST> ) GO <TO PART>
<HORD VARIABLE>
<DUMMY STATEMENT> tis <EMPTY>
/ <DUMMY STATEMENT> <LABEL> ¢
SCASE STATEMENT> 1tm <CASE HEAD> <COMPOUND STATEMENT>
SSET STATEMENT> ts= SET ( <EVENT DESIGNATOR> )
SRESET STATEMENT> s$1s RESET ( <EVENT DESIGNATOR> )
SCAUSE STATEMENT> tts CAUSE ( <EVENT DESIGNATOR> )
<CAUSEANDRESET STATEMENT> t8s CAUSENRESET ( <EVENT DESIGNATUR> )
<HAIT STATEMENT> = cWAITONEVENT STATEMENT>
) 7/ <WAITONTIME STATEMENT>

177
178
81

179
104
180
181
182
174
183
184
185
172
186
187
188
181
189
190
191
192
191
193
194
195
195
198
193

64
114
197
156
156
156
156
199
200

103

179
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SHNAITANDRESET STATEMENT> tt= <WAITANDRESET®SIMPLE STATEMENT>
/ <WAITANDRESET=COMPLEX STATEMENT>
KUSWALIT STATEMENT> 31m <DSWAIT=SIMPLE STATEMENT>
/ <DSWAIT=COMPLEX STATEMENT>
<USWALTANDRESET STATEMENT> tim <DSWAITANDRESET=SIMPLE STATEMENT>
/7 €DSWAITANDRESET=COMPLEX STATEMENT>
<PROCUREL STATEMENT> 1= PROCURE ( <EVENT DESIGNATOR> )
<FIX STATEMENT> tta FIX ( <EVENT DESIGNATOR> )
<LIBERATE STATEMENT> tims LIBERATE ( <EVENT DESIGNATOR> )
<FREE STATEMENT> $t= FREE ( <EVENT DESIGNATOR> )
<FURK PARAMETERS> tt= <STACK SIZE>» » <PRIORITY> «VISIBLE NAME INDEX>
<FUNCTIUN IDENTIFIER> ti1s <IDENTIFIER>
<ACTUAL PARAMETER PART> tt= <EMPTY>»
/ ( <ACTUAL PARAMETER LIST> )
<CLOSt STATEMENT> t8= CLOSE ( «FILE DESIGNATOR> )
/ CLOSE ( <FILE DESIGNATOR> » <CLOSE OPTION» )
<LUCK STATEMENT> $t= {OCK ( <FILE DESIGNATOR> )
/ LOCK { «<FILE DESIGNATOR> , * )
<READ STATEMENT> 13= READ ( <FILE PART> » <WORD COUNT> , <I/0 AREA> )
<170 FINISH EVENT>
<SKREWIND STATEMENT> t8s REWIND ( <FILE DESIGNATOR> )
<SEEK STATEMENT> ttm SEEK ( <FILE DESIGNATOR> { <RECQRD NUMBER> 1 )
<SPACL STATEMENT> tt1s SPACE ( <FILE DESIGNATOR> ,
<ARITHMETIC EXPRESSION> )
SWRITE STATEMENT> tis WRITE ( <FILE PART> , <wORD COUNT> » <1/0 AREA>
)} <1/0 FINISH EVENT>
CATTACH STATEMENT> tia ATTACH <INTERRUPT IDENTIFIER> TO
<EVENT DESIGNATOR>
<DETACH STATEMENT> t1s DETACH <INTERRUPT IDENTIFIER>
<ENABLE STATEMENT> 3ix ENABLE <INTERRUPT IDENTIFIER>
<DISABLE STATEMENT> tim DISABLE <INTERRUPT IDENTIFIER>
<FAULT NAME> 1ts ANYFAULT
/ BOTTOMOFSTACK
EXPONENTOVERFLONW
EXPONENTUNDERFLOW
INACTIVEQUEUE
INTEGEROVERFLONW
INVALIDADDRESS
INVALIDINDEX
INVALIDOP
INVALIDPROGRAMNWORD

MM N N N N NN

201
202
203
204
205
206
156
156
156
156
207

81

64
210
160
160
160
160
212

215
150

160
160
97
212
215
a9
156
89
89
a9

208 209

211

213 21a

216

213 214
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LogP
MEMORYPARITY
MEMORYPROTECT
PROGRAMMEDOPERATOR
SCANPARITY
SEQUENCE
STACKOVERFLON
STACKUNDERFLONW
STRINGPROTECT
ZERODIVIDE
143 <DESTINATION> t3s <UPDATE POINTER> <PGINTER EXPRESSION>
144 <SQURCE LIST> si1s <SOURCE PART>
/ <SOURCE PART> , <SOURCE LIST>
145 <SUURCE> t1s <PDINTER SQURCE>
/ <ARITHMETIC SOURCE>

146 «SCAN PART> 11m <SCAN COUNT> <CONDITION>

/ <CONDITION>
147 <DO STATEMENT> t1s DO <STATEMENT> UNTIL <BOOLEAN EXPRESSION>
148 €<ARRAY IDENTIFIER> $te <IDENTIFIER>

/ <ARRAY INTRINSIC>
149 <BOUND LIST> 1= <BOUND>
/ <BOUND LIST> s <BOUND>

150 <FORMAL SYMBQL PART> tta <EMPTY>
/ C <FORMAL SYMBOL LIST> )

™ N N N N N N YN NN

151 <TEXT> 1=
ANY SEQUENCE OF VALID <CHARACTER>S NOT INCLUDING

FREE # 2
152 <LETTER> 11a

AR N T U U U U N . U S N N 7.

Z XT CC X C = I & MM O O W

C...

217
219
219
220
221
222
221

81
224
225
149

64
226

10

218

144

223

105

225
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NN NN N N N Y N N NN
N « X X «< C - ¢w »® © DV O

153 <VIGIT> tt= ¢

[
(@]
I~

155

156

157

158
159

160

161

VM SN N N N N N N NN
O ® N OV B W N -

<CLOSED TEXT

S AN ACTUAL TEXT NOT CONTAINING
UNMATCHED BRACKETING SYMBOLS OR UNBRACKETED COMMAS
2
<ADDRLSS> t1s <IDENTIFIER>
/ <ADDRESS COUPLE>
/ <IDENTIFIER> <ADDING OPERATOR> <UNSIGNED INTEGER>
SEVENT UESIGNATQR> tis <EVENT IDENTIFIER>
/ <EVENT ITEM>
/ <EVENT ARRAY IDENTIFIER> [ <SUBSCRIPT LIST> ]
/ <EVENT ARRAY ITEM> [ <SUBSCRIPT LIST> ]
SEVENT ARRAY LIST> 3ts <EVENT ARRAY IDENTIFIER> <ADDRESS PART>
/ <EVENT ARRAY LIST> , <EVENT ARRAY IDENTIFIER>
<ADORESS PART>
<FIELU IDENTIFIER> ttm <IDENTIFIER>
SFIELU> 1= CARITHMETIC EXPRESSION> 1 <ARITHMETIC EXPRESSION>
<FILE DESIGNATOR> $t= <FILE IDENTIFIER>
/ <DIRECT FILE IDENTIFIER>
SINITIAL ATTRIBUTE LIST> tt= <INITIAL ATTRIBUTE>

C~-

81
227
81
83
230
231
233
231
157
84
at
97
234
235
236

11

228 229

232
232

8a
231

97
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/ <INITIAL ATTRIBUTE LIST> , 161
<INITIAL ATTRIBUTE> 236
162 <LAYOUT IDENTIFIER> t1s <IDENTIFIER> a1
163 <LAYOUT ITEM LIST> ttm <LAYOUT ITEM> 237
/ <LAYOUT ITEM LIST> , <LAYOUT ITEM> 163 237
164 <SIMPLE VARIABLE> tt= <IDENTIFIER> 81
165 <PICTURE IDENTIFIER> t11= <IDENTIFIER> 81
166 <PICTURE> ttm <PICTURE SYMBOL> 238
/ <PICTURE> <PICTURE SYMBOL> 166 238
167 <FORMAL PARAMETER LIST> ti1= <FORMAL PARAMETER> 239
/ <FORMAL PARAMETER LIST> 167
<PARAMETER ODELIMITER> <FORMAL PARAMETER> 240 239
168 <VALUE PART> 11a <EMPTY> 64
/ VALUE <IDENTIFIER LIST> 3 241
169 <SPECIFICATION PART> t1= <SPECIFICATION> 242
' / <SPECIFICATION PART> 3 <SPECIFICATION> 169 242
170 <SECOND NAME> t1s <IDENTIFIER> 81
171 <CONDITIONAL ARITHMETIC EXPRESSION> ti= <IF CLAUSE> 61
<ARITHMETIC EXPRESSION> ELSE 97
<ARITHMETIC EXPRESSION> 97
172 <ARITHMETIC ASSIGNMENT> 13= <ARITHMETIC VARIABLE> 243
<REPLACEMENT OPERATOR? 103
<ARITHMETIC EXPRESSION> 97
173 <SIMPLE ARITHMETIC EXPRESSION> 31t= <SIMPLE ARITMMETIC EXPRESSION> 173
<ADDING OPERATOR> <TERM> 228 244
/ <UNARY OPERATOR> <TERM> 245 244
/ <TERM> 244
174 <WORD EXPRESSION> 1%= <WORD ASSIGNMENT> 112
/ <WORD VARIABLE> 193
/ <WORD ITEM> 246
7/ <IF CLAUSE> «<WORD EXPRESSION> ELSE 61 174
<WORD EXPRESSION> 174
/ WORD ( <MOST EXPRESSIONS> ) 247
/ <FUNCTION DESIGNATOR> 69
/ <CASE HEAD> ( <WORD EXPRESSION LIST> ) 197 248
/ ( <WORD EXPRESSION> ) 174
175 <ENTRY ITEM LIST> t3= <ITEM LIST> <INVISIBLE ITEM LIST> 249 250
176 <ALGORITHM LIST> 1ts <ALGORITHM> 251
/ <ALGORITHM> 1 <ALGORITHM LIST> 251 176
177 <TYPE JOENTIFIER> tsm= <IDENTIFIER> 81

178 <INITIAL VALUE> its <EXPRESSION> 194
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179 <CONSTANT> 3313 <NUMBER> 252
/ <LOGICAL VALUE> ‘ 253
/ <STRING> 254
7/ <CONSTANT EXPRESSION> 255
/ <UNSIGNED INTEGER> ( <CONSTAKT LIST> ) 229 104
180 <CONDITIUNAL BOQLEAN EXPRESSION> tim <IF CLAUSE> <BOOLEAN EXPRESSION> 61 105
ELSE <BOGLEAN EXPRESSION> 105
181 <BOOLEAN ASSIGNMENT> t1i= <BOOLEAN VARIABLE> <REPLACEMENT UPERATOR> 256 103
<BOOLEAN EXPRESSION> 105
182 <SIMPLE BOOLEAN EXPRESSION> 3ts <IMPLICATION> 257
/ <SIMPLE BOOLEAN EXPRESSION> EQV 182
<IMPLICATION> 257
183 <wWHILE PART> t1a WHILE <BOOLEAN EXPRESSICN> 105
184 <FOR CLAUSE> t1s FOR <CONTROLLED VARTABLE» <REPLACEMENT OPERATOR> 258 103
<FOR PART> 259
185 <THRU CLAUSE> t1= THRU <ARITHMETIC EXPRESSION> 97
186 <ARITHMETIC FIELD ASSIGNMENT> ti= CARITHMETIC VARIABLE> . 243
<«FIELD IDENTIFIER> 158
<REPLACEMENT QPERATOR? 103
<ARITHMETIC EXPRESSION> 87
187 <ARRAY ASSIGNMENT> tte <ARRAT DESIGNATOR> <REPLACERENT GPERATOR> 260 103
<ARRAY EXPRESSION® 261
188 <ARRAY FIELD ASSIGNMENT> 1tm <ARRAY DESIGNATOR> . <FIELD IDENTIFIER> 260 158
<REPLACEMENT OPERATOR> 103
<ARITHMETIC EXPRESSION> 97
189 <BUOLEAN FIELD ASSIGNMENT> tis <BOOLEAN VARIABLE> o+ <FIELD IDENTIFIER> 256 158
<REPLACEMENT OPERATOR> 103
<30DLEAN EXPRESSION> 105
190 <QUEUE DESIGNATOR> 1ia <QUEUE IDENTIFIER» 100
/ <QUEUE ARRAY IDENTIFIER» i 95
<ARITHMETIC EXPRESSION> ) 97
191 <REFERENCE EXPRESSICN> tie NULL
/ <REFERENCE ASSIGNMENT> 111
7/ <IF CLAUSE> <REFERENCE EXPRESSION> ELSE 61 191
<REFERENCE EXPRESSION> 191
/ <REFERENCE VARIABLE> 192
/ <ENTRY EXPRESSION> 262
/ €QUEUE DESIGNATOR> 190
/ REFERENCE ¢ <VARIABLE> ) 263
/ «FUKCTION DESIGNATOR? 69
/ <WORD EXPRESSIGN> 174
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/ ( <REFERENCE EXPRESSION> )

/ <REFERENCE ITEM>

/ <CASE HEAD> ( <REFERENCE EXPRESSION LIST»
)

192 <REFERENCE VARIABLE> ttm <VARIABLE>
193 <WORD VARIABLE> 1= <VARIABLE>
194 <EXPRESSION> t13= <GENERAL COMPONENT>

195

196

197
198

199

200
201

202

203
204

205

206

207

/ CARITHMETIC EXPRESSION>
<ARRAY EXPRESSION>
<BDOLEAN EXPRESSION>
<CASE EXPRESSION>
<CONDITIONAL EXPRESSION>
<DESIGNATIONAL EXPRESSIBN>
<POINTER EXPRESSION>
<REFERENCE EXPRESSION>

/ <WORD EXPRESSION>
<TO0 PART> tta <EMPTY>

/ TU
SDESIGNATIONAL EXPRESSION> tim <LABEL DESIGNATOR>
/ <CASE HEAD> (
<DESIGNATIONAL EXPRESSION LIST> )

D T . U S N

<CONDITIONAL DESIGNATIONAL EXPRESSION>
<CASE HEAD> 11® CASE <ARITHMETIC EXPRESSION> OF
<DESIGNATIONAL EXPRESSION LIST> tim <DESIGNATIONAL EXPRESSIUN>
/ <DESIGNATIONAL EXPRESSION LIST>
+» <DESIGNATIONAL EXPRESSION>
SWAITUNEVENT STATEMENT> 1= <WAITOGNEVENT=SIMPLE STATEMENT»
/ <WAITONEVENT=COMPLEX STATEMENT>
<WAITONTIME STATEMENT> ti= WAIT ( ¢ <TIME> ) )
<WAITANDRESET®SIMPLE STATEMENT> t1s WAITANDRESET ( <EVENT DESIGNATOR>
)
<WAITANDRESET=COMPLEX STATEMENT> tis WAITANDRESET (
<WAIT PARAMETER LIST> )
<DSWAIT=SIMPLE STATEMENT> tt= DSWAIT ( <EVENT DESIGNATOR> )
<OSWAIT=COMPLEX STATEMENT> t8a DSWAIT ( <WAIT PARAMETER LIST> )
<DSWAITANDRESET=SIMPLE STATEMENT> tts DSWAITANDRESET (
<EVENT DESIGNATOR> )
<DSWAITANDRESET=COMPLEX STATEMENT> 8ts DSWAITANDRESET ¢
<HAIT PARAMETER LIST> )
<STACK SIZE> tis <ARITHMETIC EXPRESSION>

191
264
197

263
263
266

97
261
105
267
268
196
218
191
174

64

269
197
198

270

97
196
198
196
271
272
273
156

274
156
274

156

274
97

265



208
209

210

211

212

213
214

215

216
217

218

219

220

221
222
223

224

225
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<PRIURITY> t1z <ARITHMETIC EXPRESSION>
<vISIBLE NAME INDEX> 11s <EMPTY>
/ » <ARITHMETIC EXPRESSION>
<ACTUAL PARAMETER LIST> t1= <ACTUAL PARAMETER>
/ <ACTUAL PARAMETER LIST>»
<PARAMETER DELIMITER> <ACTUAL PARAMETER>
<CLOSE UPTION> 1= »
/ PURGE
/ REEL
<FILE PART> 1t= <FILE DESIGNATOR>
/ <FILE DESIGNATOR>
<RECORD NUMBER OR CARRIAGE COUNTROL>
<WURD CUUNT> 3ts <ARITHMETIC EXPRESSION>
<[/0 AREA> 133 <ARRAY ROW>
/ <PUINTER EXPRESSION>
/ <SUBSCRIPTED VARIABLE>
<1/0 FINISH EVENT> t1=s <EMPTY>
/ [ <EVENT DESIGNATOR> 1
<RECORD NUMBER> 31z <ARITHMMETIC EXPRESSION>»
<UPDATE PUINTER> ti= <cEMPTY>
/ <POINTER IDENTIFIER>» !
<POINTER EXPRESSION> 13z <CONDITIONAL POINTER EXPRESSION>
/ <SIMPLE PQINTER EXPRESSION>
<SUURCE PART> 31= <SOURCE> <TRANSFER PART>
/ <STRING> <TRANSFER PART>
/ <ARITHMETIC SUURCE> <ARITHMETIC TRANSFER PART>
. / <STRING>
<PUINTER SOURCE> t3s <UPDATE POINTER> <POINTER EXPRESSION>
<ARITHMETIC SOURCE> 1t1= <UPDATE VARIABLE> <ARITHMETIC EXPRESSION>
<SCAN CUUNT> 1ts FOR <UPDATE COUNT> <ARITHMETIC EXPRESSION>
<CUNDLITION>» 182 WHILE <RELATIONAL OPERATOR> <ARITHMETIC EXPRESSION>
/ UNTIL <RELATIONAL OPERATOR> <ARITHMETIC EXPRESSION>
/ UNTIL IN <TABLE>
/ AHILE IN <TaBLE>
<ARRAY INTRINSIC> tt=z M
/ MEMORY
/ REGISTERS
/ STACK
/ STACKVECTOR
/ WORDSTACK
T

<BUUNU> 3313 <WORD COUNT>

C- 15

97
64
97
275
210
240

160
160
276

97
277
218
278

64
156

97

64
27%
280
281
145
254
221
254
217
284
285
286
286
287
287

213

275

282
282
283

218
97
97
97
97




226

227
228

229

230
231

232

233
234
235
236
237
238

239
240

241

242

243
244

245
246
247
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AR
<FURMAL SYMBOL LIST> 13= <FORMAL SYMBOL>
/ <FORMAL SYMBOL LIST> , <FQORMAL SYMBOL>
<ADDRLSS COUPLE> 11=s ( <LEVEL> <DISPLACEMENT> )
<SADDING QPERATOR> 1t= o
/ -
SUNSTGNED INTEGER> 1t= <DIGIT>
/ <UNSIGNED INTEGER> <DIGIT>

<EVENT ITEM> 13z <ITEM>
SEVENT ARRAY IDENTIFIER» st= <IDENTIFIER>
<SUBSCRIPT LIST> s1= ¢SUBSCRIPT> .

/ <SUBSCRIPT LIST> » <SUBSCRIPT>
<EVENT ARRAY ITEM> tt= <ITEM>
<FILE IUENTIFIER> t3s <IDENTIFIER>
<DIRECT FILE IDENTIFIER> st¢=s <IDENTIFIER>
SINITIAL ATTRIBUTE> tis <FILE ATTRIBUTE NAME> = <FILE ATTRIBUTE VALUE>
SLAYOUT ITEM> t3m <LAYOUT FIELD> <FIELD VARUE PART>
<PICTURL SYMBOL> 1= n<HEXADECIMAL STRING>"

/7 "<BCL STRING>™
"<ASCII STRING>"™
n<EBCDIC STRING>®
<PICTURE CHARACTER>» <REPEAT PART>
<CONTROL CHARACTER>
<INTRODUCTION>
<SKIP CHARACTER> <REPEAT PART>

/ <SINGLE PICTURE CHARACTER>
<FURMAL PARAMETER> tt1x <IDENTIFIER>
SPARAMETER DELIMITER> t1= ,

/)

NN N N NN

"SANY SEQUENCE OF LETTERS AND SINGLE SPACES2*

(
CIDENTIFIER LIST> t1t1= <IDENTIFIER>
/ <IDENTIFIER LIST> » <IDENTIFIER>
<SPECIFICATION> 1ts <SPECIFIER> <IDENTIFIER LIST>
/ <ARRAY SPECIFICATION>
SARITHMETIC VARIABLE> ti= <VARIABLE>
<TERM> $1s <FACTOR>
/ <TERM> <MULTIPLYING OPERATOR> <FACTQOR>
<UNARY UPERATOR> ti1s <ADDING OPERATOR>
<WORD ITEM> 1tm <ITEM>
<MOST EXPRESSIONS> 1ts <ARITHMETIC EXPRESSION>

C-

288
226
289

153
229
291

81
292
232
291

81

81
293
295

297
299
300
301
302

a1

81
241
303
304
263
305
244
228
291

97

16

288
290

153

292

294
296

298

298

81
241

306 305
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/ <BOOLEAN EXPRESSION> 105
/ <REFERENCE EXPRESSICN> 191
/ <ARRAY EXPRESSION> 261
248 <WURD EXPRESSION LIST> tts <WORD EXPRESSION> 174
/ <WORD EXPRESSION LiST> 248
<WORD EXPRESSION> 174
249 CITEM LIST> t1= <ITEM IDENTIFIER> 307
7/ <ITEM LIST> <PARAMETER DELIMITER> <ITEM IDENTIFIER> 249 240 807
250 <INVISIBLE ITEM LIST> t1= <ITEM LIST> 249
251 <ALGORITHM> t1= <BOOLEAN ALGORITHM IDENTIFIER» IF <BOOLEAN EXPRESSION> 308 105
/ <REFERENCE ALGORITHM IDENTIFIER> IS 309
<REFERENCE EXPRESSION> 191
/ TO <ALGORITHM IDENTIFIER> » <STATEMENT> 310 9
7/ <LOCK SPECIFICATION> 311
/ <INTEGER ALGORITHM IDENTIFIER> » <STATEMENT> 312 9
252 <NUMBER> t1a <SIGN> <UNSIGNED NUMBER> 313 314
253 <LOGICAL VALUE> tt= TRUE
/ FALSE
254 <STRING> 1is <SIMPLE STRING> 315
/ <STRING> <SIMPLE STRING> 254 315

255 <CONSTANT EXPRESSIGON> 1=

SAN EXPRESSION WHICH CAN BE ENTIRELY
EVALUATED BY THE ESPOL COMPILER AT COMPILE

TIME 2
256 <BOOLEAN VARIABLE> t1is <VARIABLE> 263
257 <IMPLICATION> 3i1m <BOOLEAN TERM> 316
/ <IMPLICATION> IMP <BOOLEAN TERM> 257 316
258 <CONTROLLED VARIABLE> ti= <SIMPLE VARIABLE> 164
/ <SUBSCRIPTED VARIABLE> 278
259 <FOR PART> Its <INITIAL PART> <STEP PART> <FINAL PART> 317 318 319
260 <ARRAY DESIGNATQR> 11s <ARRAY IDENTIFIER> <SUBARRAY DESIGNATOR> 138 320
/ <ARRAY VARIABLE> 321
261 <ARRAY EXPRESSION> 1is <ARRAY ASSIGNMENT> 187
/ <ARRAY PRIMARY> 322
/ <IF CLAUSE> <ARRAY EXPRESSION> EiSE 61 261
<ARRAY EXPRESSION> 261
262 <ENTRY EXPRESSION> ti= <QUEUE NAME> ( <ACTUAL ITEM LIST> ) 323 324
263 <YARIABLE> 11=a <SIMPLE VARIABLE> 164
/ <SUBSCRIPTED VARIABLE> 278
264 <REFERENCE ITEM> tim <ITEM> 291

265 <REFERENCE EXPRESSION LIST> tte <REFFRENCE EXPRESSION> 191




266

267
268

269
270

271

272
273

274

275

276
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/ <REFERENCE EXPRESSION LIST>
<REFERENCE EXPRESSION>
CGENERAL CUMPONENT> 11= <BASIC COMPONENT>
/ <VARIABLE>
/ <1TEM DESIGNATOR>
/ <VALUE DESIGNATOR>
/ <EVENT DESIGNATOR>
/ <INTRINSIC>
<CASE EXPRESSION> 1ts <CASE HEAD> ( <EXPRESSION LIST> )
<CUNDITIONAL EXPRESSION> 311= <CONDITIONAL ARITHHETIC EXPRESSION>
/ <CONDITIONAL BOOLEAN EXPRESSION>
/ <CONDITIONAL OESIGNATIONAL EXPRESSION>
/ <CONDITIONAL POINTER EXPRESSION>
CLABEL UESIGNATQOR> 13a <LABEL IDENTIFIER>
SCONDITIONAL DESIGNATIONAL EXPRESSION> tim <IF CLAUSE>
<DESIGNATIONAL EXPRESSION>
ELSE
<DESIGNATIQONAL EXPRESSION>
CSHAITUNEVENT=SIMPLE STATEMENT> 31s WAIT ( <EVENT DESIGNATUR> )
SWAITONEVENT=COMPLEX STATEMENT> tim WAIT ( <WAIT PARAMETER LIST> )
<TIME> 118
STHE MINIMUM AMOUNT OF TIME IN SECONDS
{ FRACTIONAL SECONDS ALLOWED ) THAT A TASK IS To BE
SUSPENDED 2
<WAIT PARAMETER LIST> sis <EVENT LIST>
/ C <TIME> ) » <EVENT LIST>
SACTUAL PARAMETER> tiu <EXPRESSION>
/ <PROCEDURE IDENTIFIER>
/ <EVENT DESIGNATOR»
<RECORD NUMBER OR CARRIAGE CONTROL> tts= [ <ARITHMETIC EXPRESSION> )
/ [ LINE
<ARITHMETIC EXPRESSION> )
/7 { SPACE
<ARITHMETIC EXPRESSION> )
/ [ SKI1P
<ARITHMETIC EXPRESSION> )
/ [ STACKER
<ARITHMETIC EXPRESSION> ]
/ [ NO )

277 <ARRAY RUW> tim <ARRAY IDENTIFIER>» { <ROW DESIGNATOR> 1
278 <SUBSCRIPTED VARIABLE> 1ts <ARRAY IDENTIFIER>» [ <SUBSCRIPT LIST> 1

C- 18

265
191
325
263
326
327
156
328
197 329
171
180
270
280
90
61
196

196
i56
274

85
273 85
i94
a4
156
97

97

97

97

97

148 330
148 232



282

283

284

285

286

287

288
289

290

291

292
293

294

295
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<PUINTER [UENTIFIER> 31tz <]IDENTIFLER>

<CUNDITIONAL PUINTER EXPRESSIUN> t31= <IF CLAUSE> <PUINTER EXPRESSION>

ELSE <POINTER EXPRESSION>
<SIMPLE PUINTER EXPRESSION> $t= <POINTER PRIMARY> <S5K]P>
/ <POINTER ASSIGNMENT>
/ <NORD ARRAY ROW>
/ <SUBSCRIPTED WORD VARIABLE>
<TRANSFER PART> 31tz <SCAN COUNT> <COUNDITION>
/ <CONDITION> <FINAL COUNT> <UNITS>
/ WITH <PICTUKRE DESIGNATUR>
/ <FINAL COUNT> WITH <TRANSLATE TABLE>
<ARITHMETIC TRANSFER PART> 18= <DIGIT COUNT>
/ <CORRECT COUNT>
/ <CORRECT COUNT> <CONDITIUN>
<UPUDATE VARIABLE> ti1= <EMPTY>
/ <SIMPLE VARIABLE> ¢
<UPDATE CUUNT> 1312 <EMPTY>
/ <SIMPLE VARIABLE> 1
<RELATIUNAL QPERATOR> 1= >
/

n

w

¢
Is

NN N NN

<TABLEL> 113 <ARRAY RUwW>
/ <SUBSCRIPTED VARIABLE>
<FORMAL SYMBOL> tts <IDENTIFIER>
SLEVEL> 132 CUNSIGNED INTEGER>
/ = <UNSIGNED INTEGER>
<PISPLACEMENT> 313 <EMPTY>
/ » <UNSIGNED INTEGER>
<ITEM> 1tms <ITEM [DENTIFIER> @ <REFERENCE EXPRESSION>
<SUBSCRIPT> 115 <ARITHHMETIC EXPRESSION>
<FILE ATTRIBUTE NAME> 8= <ARITHMETIC=VALUED FILE ATTRIBUTE NAME>
/ <BOOLEAN=VALUED FILE ATTRIBUTE NAME>
/ <MNEMONIC=VALUED FILE ATTRIBUTE NAME>
/ <POINTERe=VALUED FILE ATTRIBUTE NAME>
<FILE ATTRIBUTE VALUE> 1ts <CONSTANT>
/ <FILE ATTRIBUTE MNEMONIC VALUE> |
SLAYOUT FIELD> 131= <FIELD PART>

C-

81

61
218
33l
333
334
335
222
223
338
336
340
341
341

64
164

64
164

277
278

81
229
229

64
229
o7

97
342
343
344
345
179
346

87

19

218

332

223

336

339

223

191

337
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/ <FIELD> 159
/ <FIELD IDENTIFIER> 158
296 <FIELLD VALUE PART> 11z <EMPTY> 64
/ <REPLACEMENT OPERATOR> <UNSIGNED INTEGER> 103 229
297 <PJICTURL CHARACTER> 11= A
/0
/ E
. /7 F
/1
/7 Q
/ R
/X
/2
/9
298 <REPEAT PART> t1x <EMPTY> 64
/ C <UNSIGNED INTEGER> ) 229
/7 (=)
299 SCONTROL CHARACTER> ti= 4
/6
/7
/8
/1 .
300 <INTRUDUCTION> st= <INTRODUCTION CODE> <NEW CHARACTER> 347 348
301 <SKIP CHARACTER> t1s >
/7 <
302 <SINGLE PICTURE CHARACTER> 1im J
/s
303 <SPECIFIER> 11= <TYPE> 56
/ <PROCEDURE TYPE> PROCEDURE 49
/ QUEUE
/ EVENT
/ PICTURE
304 <ARRAY SPECIFICATION> st= <DIRECT SPECIFIER> <ARRAY TYPE> ARRAY 39 349
<ARRAY SPECIFIER LIST> 350
305 <FACTOR> 11m <PRIMARY> 351
7/ <PRIMARY> » <INTEGER> 351 352
306 <MULTIPLYING QOPERATOR> ti= x
/ <SLASH> 353
/ DIV
/ MOD
/ MUX
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307 <ITEM IUENTIFIER> st= <IDENTIFIER> 81
/ <ITEM> 291
308 <BOOLEAN ALGORITHM IDENTIFIER> t1i1m EMPTY
/ FULL
309 <REFERENCE ALGORITHM IODENTIFIER> ti= ALLOCATE
/ NEXT
/ LAST
/ FIRST
/ PRIOR
310 <ALGORITHM IDENTIFIER> ttm INSERT
/ REMOVE
/ DELINK
/ <IDENTIFIER> 81
311 <LGCK SPECIFICATION> s3s LOCKED
/ LOCKED <QUEUE NAME> 123
312 <{NTEGER ALGORITHM IDENTIFIER> tta POPULATION
313 <SIGN> 1sa <EMPTY> 64
/¢
/ =
314 <UNSIGNED NUNMBER> 133 <DECIMAL NUMBER> <EXPONENT PART> 354 355
/ <DECIMAL NUMBER> 354
/ <DCTAL NUMBER> 356
315 <SIMPLE STRING> 11s <NUMERIC STRING> 3s?
/ <ALPHA STRING> 358
316 <BOOLEAN TERM> 1ta <BOOLEAN FACTOR> 159
/ <BOOLEAN TERM> DR <BOBLEAN FACTOR> 316 359
317 <INITIAL PART> 3ts <ARITHMETIC EXPRESSION> 87
318 <STEP PART> 113 STEP <ARITHMETIC EXPRESSION> 97
/ BY <ARITHMETIC EXPRESSION> 97
319 QFINAL PART> 1t UNTIL <ARITHMETIC EXPRESSION> 97
/ <WHILE PART> ‘ 183
320 <SUBARRAY DESIGNATOR> ii1s <EMPTY> 64
/ L <SUBSCRIPT PART> <SUBARRAY PART> ) 360 361
321 <ARRAY VARIABLE> 1t1® <SIMPLE VARIABLE> 164
/ <ARRAY ITEM> 362
322 <ARRAY PRIMARY> ttx <ARRAY DESIGNATOR> 260
/ ( <ARRAY EXPRESSION> ) 261
/ <ARRAY PRIMARY> & <LAYDUT> 322 363
/ <WORD EXPRESSION> 174
323 <QUEUE NAME> 18=s <QUEUE IDENTIFIER> . 100

/ <QUEUE ARRAY IDENTIFIER> 95



324
325

326

327
328

329

330

331

332

333

334
335
336

337

338
339
340
341
342
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SACTUAL ITEM LIST> 8ta <ACTUAL PARAMETER LIST>
<BASIC COMPONENT> 1= <BASIC SYMBOL>
/ <IDENTIFIER>
/ <NUMBER>»
/ <STRING> o+ 2 o IDENTIFIERS
<ITEM DESIGNATOR> 311® <ARITHMETIC ITEM>
/ <WORD 1TEM>
SVALUE DESIGNATOR> 383 <VALUE ARRAY IDENTIFIER>» ( <SUBSCRIPT LIST>» )
<INTRINSIC> 113 cARRAY INTRINSIC>
/ <FUNCTION INTRINSIC>
/ <PROCEDURE INTRINSIC>
/ <WORD INTRINSIC>
<EXPRESSION LIST> tis <ARITHMETIC EXPRESSION LIST>
/ <BOQOLEAN EXPRESSION LIST>
/ <DESIGNATIONAL EXPRESSION LIST>
/ <POINTER EXPRESSION LIST>
<ROW DESIGNATOR> t1s ¢
/ <ROW> , =
<POINTER PRIMARY> $1s <PODINTER IDENTIFIER>
/ ( <POINTER EXPRESSION> )
/ <CASE HEAD> ( <POINTER EXPRESSION LIST> )
/ <POINTER DESIGNATOR>
<SKIP> 1= <EMPTY>
/ <ADDING OPERATOR> <PRIMARY>
<POINTER ASSIGNMENT> ti1m <POINTER VARIABLE> <REPLACEMENT OPERATOR>
<POINTER EXPRESSION>
<WORD ARRAY ROW> 311m cARRAY ROW>
<SUBSCRIPTED WORD VARIABLE> t1s <SUBSCRIPTED VARIABLE>
<FINAL COUNT> tss FOR <ARITHMETIC EXPRESSION>
<UNITS> ti= CEMPTY>
/ WORDS
/ OVERWRITE )
SPICTURE DESIGNATOR> 31ts <PICTURE IDENTIFIER> <REPEAT PARAMETERS>
STRANSLATE TABLE> 1ts <TABLE>
<DIGIT COUNT> t1= FOR <ARITHMETIC EXPRESSION>» DIGITS
<CORRECT COUNT» 1ts <SCAN COUNT> CORRECTLY
SARITHMETIC®VALUED FILE ATTRIBUTE NAME> 183 AREACLASS
/ AREAS
/ AREASIZE
/ ASSIGNTIME
/ ATTVALUE

Cc~-

210
364

a1
252
254
365
246
102
224
366
387
368
369
370
198
7l

372
279
218
197
73

64
228
374
218
2r7
278

97

64

165
287

97
222

22

232

ri

351
103

375
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SYNTAX OF THE ESPOL LANGUAGE

ATTYPE
BLOCK
BLOCKSIZE
BUFFERS
CENSUS
COPIES
CYCLE

DATE
DIRECTION
DISPOSITION
ENABLEINPUT
ERRURTYPE
FAMILYSIZE
FILETYPE
LASTRECORD
LASTSTATION
LINENUM
MAXGENND
MAXRECSIZE
MINRECSIZE
NEXTRECORD
PAGE
PAGESIZE
POPULATION
RECEPTIONS
RECORD
RECORDSZ
REEL
ROWADORESS
RONINUSE
SAVEFACTOR
SECURITYTYPL
SECURITYUSE
SCREEN
SERIALND
S1ZEMUDE
SIZEOFFSET
SIZE2

SPEED

STATE
TAPEREELRECURD
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APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

343 <BOOLEAN=VALUED FILE ATTRIBUTE NAME> t1= AT
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

344 <MNEMONIC=VALUED FILE ATTRIBUTE NAME> t1= D
/
/
/
/
Y
/
/
/
/
/
/
/
/

/
345 <POINTER=VALUED FILE ATTRIBUTE NAME> tts Fa

TRANSMISSIOND
TRANSMISSIONS
UNITNO
UNITS
UNITSLEFT
USEDATE
VERSION

/ WIDTH
TERR
BEGINAT]
BREAK
CODEFILE
COPIES
CYLINDERMODE
DUPLICATED
EOF
INTERCHANGE
NULINPUT
OPEN
OPTIONAL
PRESENT
READCHECK
RESIDENT
SINGLEPACK
UPDATE
ENSITY
EXTMODE
FILEXKIND
INTMODE
KIND
LABELTYPE
MYUSE
OTHERUSE
PARITY
PROTECTION
SECURITYTYPE
SECURITYUSE
SIZEMUUE
SPEED

UNITS
MILY

NN N NN NN



346

347

348
349

350

351

352
353

B6700/B7700 ESPOL

APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

/ FORMESSAGE

/ INTNAME

/ TITLE
SFILE ATTRIBUTE MNEMUNIC VALUE> ti= <DENSITY MNEMONIC>

7/ <ERRORTYPE MNEMONIC>

<EXTMODE MNEMONIC>
<FILEKIND MNEMONIC>
<INTMODE MNEMONIC>
<KIND MNEMONIC>
<LABELTYPE MNEMQONIC>
<MYUSE MNEMONIC>
<OTHERUSE MNEMONIC>
<PARITY MNEMONIC>
<PROTECTIUN MNEMONIC>
<SECURITYTYPE MNEMONIC>
<SECURITYUSE MNEMONIC>
<SIZEMODE MNEMONIC>
<SPEED MNEMONIC>
<STATE MNEMONIC>
"QUNITS MNEMONIOT>

e N T e T U . S T U . N

<INTRUDUCTION CODE> t1:= B

/
/
/
/

v Zz X O

/ U
<NEW CHARACTER> t1t1= <STRING CHARACTER>
<ARRAY TYPE> tts <EMPTY>
/ <TYPE>
/ EVENT
<ARRAY SPECIFIER LIST> t13s <ARRAY SPECIFIER>
/ <kRRAY SPECIFIER LIST> ,
<ARRAY SPECIFIER>
<PRIMARY> 38a < NSIGNED NUMBER>
/ <STRING>
/ <FIELD DESIGNATQR>
/ <OQPERAND>
/ <PRIMARY> & <ARITHMETIC EXPRESSION> <CONCATENATION>
/ <PRIMARY> & <LAYOUT>
CINTEGER> 1w <SIGN> <UNSIGNED INTEGER>
<SLASH> i1 /

Cc- 25

76
kY44
ars
379
380
381
382
383
384
385
386
x-14
388
389
390
391
392

393
64
56

394

350

394

314

254

395

396

351 97 397
351 363

313 229
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354 <DECIMAL NUMBER> 311s <UNSIGNED INTEGER> <DECIMAL FRACTIQN>
/ <UNBIGNED INTEGER>
/ <DECIMAL FRACTION>
/ <UNSIGNED INTEGER>
355 <EXPONENT PART> 1ts @ <INTEGER>
/ @ @ <INTEGER>
356 <QCTAL NUMBER> 18s @ <OCTAL CONSTANT>
357 <NUMERIC STRING> 13m <BINARY CODE> <QUOTE> <BINARY STRING> <QUOTE>
/ <QUATERNARY CDDE> <QUOTE> <QUATERNARY STRING>
<QUOTE>
7/ <OCTAL CODE> <QUOTE> <OCTAL STRING> <QUOTE>
/ <HEXADECIMAL CODE> <QUOTE> <HEXADECIMAL STRING>
<QUOTE>
358 <ALPHA STRING> $1s <BCL CODE> <QUOTE> <BCL STRING> <QUDTE>
7/ <ASCII CODE> <QUOTE> <ASCII STRING> <QUOTE>
/ <EBCDIC CODE> <QUOTE> <EBCDIC STRING> <QUDTE>
359 <BOOLEAN FACTOR> 31t= <BOOLEAN SECONDARY>
/ <BOOLEAN FACTOR> AND <BOOLEAN SECONDARY>
360 <SUBSCRIPT PART> 11m <EMPTY>
/ <SUBSCRIPT LIST> ,
361 <SUBARRAY PART> ttm »
/ <SUBARRAY PART> 4 »
362 <ARRAY ITEM> tis <ITEM>
363 <LAYQUT> 8= <LAYQOUT IDENTIFIER> ( <FIELD VALUE LIST> )
364 <BASIC SYMBOL> tis <EMPTY>
/ <CHARACTER>
/ <DELIMITER>
/ <LGGICAL VALUES>
365 SARITHMETIC ITEM> t1ts <ITEM>
366 <cFUNCTION INTRINSIC> ttm <ARITHMETIC INTRINSIC>
/ <BOOLEAN INTRINSIC>
367 <PROCEDURE INTRINSIC> ts= ALLOW
/ BU2Z
DISALLOW
EXIT
HEYOU
110
MOVESTACK
PAUSE
RETURN
SCANOUT

WM M N N N NN

c_

229
229
398
229
352
352
399
400
402
464
404
306
464
408
210
412
414
359

64
232

361
291
162

64
4168
a17
2513
291
418
419

26

398

464
464

464
464

464
464

464

414

415

401
403

405
407

409
411
413

464

464

464
464

464
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APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

/ STOP

/ STOREITEM
/ TIMER

/ TQUCH

/7 LAP

tit= TOPOFSTACK

369 <ARITAMETIC EXPRESSIUN LIST> tt= <ARITHMETIC tXPRESSION>

370 <BUOLEAN EXPRESSION LIST>

371

372

373
374

375

/ <ARITHMETIC EXPRESSION LIST> ,

<ARITHMETIC EXPRESSION>
t1= <BOOLEAN EXPRESSION> '
/ <BOOLEAN EXPRESSION LIST> ,
<BOOLEAN EXPRESSION>

<POINTER EXPRESSIUN LIST> t13= <POINTFR EXPRESSIUN>

/ <POINTER EXPRESSION LIST> ,
<POINTER EXPRESSION>

<RUW> tiz <ARITHMETIC LXPRESSION>

/ <RUW> , <ARITHMETIC EXPRESSION»
SPUINTER DESIGNATOR> tis=
<SPUINTER VARIABLE> tis <VARIABLE>
te= <EMPTY>

<REPEAT PARAMETERS>

<DENSITY MNEMONIC>

<EXTMUDE MNEMONIC>

<FILEKIND MNEMONIC>

/
tte NI
/

/
/

7 <ERRORTYPE MNEMONIC> 132

tts S
/
/
ts= S
/

WM N N N NN

POINTER ( <POINTER PARAMETERS> )

( <UNSIGNED INTEGER LIST> )

GH

MEDIUM

LOw

SUPER

NOERROR

/ SUNDTREADY

/ READPARITYERROR
/ READCHECKFAILUKRE

NGLE

BCL

EBCDIC
YSTEMDIRECTORY
VERSIONDIRECTORY
DIRECTORY
CONTROLDECK
BACKUPDISK
RECONSTRUCTIONFILE
SYSTEMDIRFILE
COMPILERCODE
LIBRARYCODE

C..

97
369

97
105
370
105
218
ari
218

97
372
420
263

h
)

421

27

97
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INTRINSICFILE
MCPCODEFILE
ALGOLCOULE
COBOLCODE
FORTRANCODE
XALGOLCODE
PLICQDE
JOVIALCODE
ESPOLCODE
DCALGOLCODF
BASICCODE
XFORTRANCODE
BOUNDCODE
CODEFILE
ALGOLSYMBOL
COBDLSYMBOL
FORTRANSYMBOL
XALGOLSYMBOL
PLISYMBUL
JOVIALSYMBOL
ESPOLSYMBOL
DCALGOLSYMBOL
BASICSYMBOL
XFORTRANSYMBOL

/ DATA
380 <INTMUDE MNEMONIC> tt1s SINGLE

/ BCL

/ EBCDIC

/ ASCI]
381 <KIND MNEMONIC> 1is DISK

/ DISKPACK

DISPLAY
PAPER
PAPERPUNCH
PAPERREADER
PETAPE
PRINTER
PUNCH
READER
REMOTE
TAPE

O ON N N N NN N N NN N Y N N N Y Y N Y NN NN

T N N T e e N O )



383

384

387

389

390

391
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APPENDIX C. SYNTAX OF THE ESPOL LANGUAGE

/
/

<LABELTYPE MNEMONIC> 1t

<MYUSE MNEMONIC>

<OTHERUSE MNEMONI

<PARITY MNEMQONIC>

TAPE?
TAPES
t= STANDARD
/ OMITTEUL
/ OMITTEDEOF

1t= CLOSED
/ IN
/ 0uT
/7 10

C> 1t

<PRUTECTION MNEMONIC>

= SECURED
/ IN
/ 0OuT
/7 10
STANDARD
/ NONSTANDARD
t3s TEMPORARY
/ SAVE
/ PROTECTED

<SSECURITYTYPE MNEMONIC> ts= PRIVATE

<SECUKRITYUSE MNEMONIC>

<SIZEMUUE MNEMONIC>

<SPEEL MNEMONIC>

<S5TATE MNEMONIC>

/ CLASSA
/ CLASSB
/ CLASSC
tt= SECURED
/ IN
/ 0uT
/ 10

t1=2 SINGLE

/ HEX
/ BCL
/ EBCDIC

11 FAST

/
/
/

MEDIUMFAST
MEDIUMSLOW

SLOW

1= NORMAL

/

/
/
/
/
/

ATEND
PARITYERKROR
DATA ERROR
LOCKEDOUT
NOINPUT
BREAKHERE

C_.

29
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/ TIMEOUT
/ NEWUSER

392 <UNITS MNEMONIC> 11= WORDS
/ CHARACTERS

393 <STRING CHARACTER>

395 <FIELD VESIGNATOR>

B6700/B7700 ESPOL

SYNTAX OF THE ESPOL LANGUAGE

t1s <LETTER>
/ <DIGIT>
/ <SPECIAL CHARACTER>
/ <SINGLE SPACE>
394 <ARRAY SPECIFIER> ti1s <ARRAY IDENTIFIER LIST> { <BOUND SPECIFIER> ]
11s <OPERAND> o+ <FIELD IDENTIFIER>
/ <ARRAY PRIMARY> o <FIELD IDENTIFIER>
396 <QPERANU> 33s <ARITHMETIC VARIABLE> ( <ARITHMETIC EXPRESSION> )

/ <ARITHMETIC FUNCTION DESIGNATUR>
/ <CASE HEAD> ( <ARITHMETIC EXPRESSION LIST> )
397 <CONCATENATION> t1= [ <LEFT BIT*TO> 1 <NUMBER OF BITS> )
/ [ <LEFT BIT=TO> 8 <LEFT BIT=FRgM> 1
<NUMBER OF BITS> 1)
<UNSIGNED INTEGER>
399 <OCTAL CONSTANT> 11= <OCTAL DIGIT>

7/ <OCTAL CONSTANT> <QCTAL DIGIT>

398 <DECIMAL FRACTION>

400 <BINARY CODE> 131= |
/
/
/
/
/
/
/
/
/
/
/
/
/
]

401 <BINARY STRING> 83

10
12
13
14
16
17
is
120
130
140
160
170
180

<BINARY CHARACTER>
/ <BINARY STRING> <BINARY CHARACTER>
402 <QUATERNARY CODE> $is 2

/

/
/
/

20
24
26
28

C-

152
153
422

423
396
322
243
425
197
426
426
427
229
429
399

430

30

424
158
158

97

369

427
428

429

401 430
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/ 240
/ 260
/ 280
403 <QUATLRNARY STRING> #t= <QUATERNARY CHARACTER>
/ CQUATERNARY STRING> <QUATERNARY CHARACTER>
404 <OCTAL CQRE> t11= 3
/ 30
/ 36
/7 360
405 <QCTAL STRING> t1s <QCTAL CHARACTER»>
/ <0CTAL STRING> <QCTAL CHARACTER>
406 <HEXAUECIMAL CODE>» tt= g
/7 &0
407 <HEXAUECIMAL STRING> tts <HEXADECIMAL CHARACTER>
/ <HEXADECIMAL STRING>
<HEXADECIMAL CHARACTER>
408 <gCL COUE>» tim <EMPTY>
/6
/ 60
409 <BCL STRING> 131= <QUUTE>»
/ <BCL CHARACTER>
/ <BCL STRING> <BCL CMARACTER>
410 <ASCIL CQDE> 118 7 -
/7 70
411 <ASCII STRING> ti= <BCL STRING>
412 <EBCDIC CUDE> 11= 8
/ 80
413 «g8CDIC STRING> 112 <BCL STRING>
414 <BOOLEAN SECONDARY> 13w <BOOLEAN PRIMARY>
/ NOT <BOOLEAN PRIMARY>
415 <FIELD VALUE LIST> 31s <FIELD VALUE>
¢/ <FIELD VALUE LIST» » <FIELD VALUE>
416 <CHARACTER> ti= <STRING CHARACTER>
7/ <STRING BRACKET CHARACTER>
/ <INVALID CHARACTER»
417 ¢cQELIMITER> 1tm <BRACKET>
/ SDECLARATOR>
/ <OPERATOR>
/ <SEPARATOR>
/ <SPECIFICATOR>
418 <ARITHMETIC INTRINSIC> tim ABS

C_

431
403

432
405

433
407
433

64

464
434
409

409

409
43S
435
436
4193
393
437
438
439
440
451
442
443

31

431

432

434

436
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BOOLEAN
DABS
DECIMAL
DINTEGER
DMAX
OMIN
DNABS
DOUBLE
DSCALELEFT
DUPLICATE
ENTIER
EvaL
EXCHANGE
FIRSTONE
FIRSTWORD
INTEGER
LISTLOOKUP
MASKSEARCH
MAX
MIN
MYSELF
NABS
NAME
NORMALIZE
OCRX
ONES
REAL
SCALELEFT
SCALERIGHT
SCALERIGHTF
SCALERIGHTT
SCANIN
SECONDNWORD
SIZE
STUFF
/ XSIGN

419 <BOOLEAN INTRINSIC> tis AVAILABLE

/ BUSY

/ WAPPENED
/ OVERFLOW
/

TOGGLE

T T T e e e e s T T O e O e e T O e O T . N



420

421

422

423

424

425

427
428
429

430
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/ UNLOCK
<SPUINTER PARAMETERS> 332 <ARRAY PART»>
/ <ARRAY PART> , <CHARACTEKR SIZE>
CUNSTGNED INTEGER LIST> tt= <ARITHMETIC EXPRESSION>
/ <ARITHMETIC EXPRESSIUN> ,
<UNSIGNED INTEGER LIST>
<SPECLAL CHARACTER> t31= ,

N . I ]

+

<SLASH>

W N N N N N N N N N NN
W IA AV [ ]

~

~
* -

<ARRAY IDENTIFIER LIST> tt= <ARRAY IDENTIFIER>
/ <ARRAY IDENTIFIER LIST>
<ARRAY IDENTIFIER>
<BOUNU SPECIFIER> tiz »
/ <BOUND SPECIFIER> , ¢
<AKITHMETIC FUNCTION DESIGNATOR> 312 <FUNCTION DESIGNATOR>
/ <ARITHMETIC INTRINSIC>
<LEFT BIT=TO> ti1z2 <ARITHMETIC EXPRESSION>
<SNUMBER QOF BITS> tt= <¢ARITHMETIC EXPRESSION>
<LEFT BIT=FROM> t1=z <ARITHMETIC EXPRESSION>
<UCTAL UIGIT> 3= 0
/

NN NN NN
o U oW N

<BINARY CHARACTER> 11= (

C- 33

444
344 445
97
97
421

353

148
423
148

424
69
418
97
97
97
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431 <QUATERNARY CHARACTER>

432 <gCTAL CHARACTER> ti= g

433 <HEXAUECIMAL CHARACTER

/
/
/
/
/
/
/
>

/1

1t= Q
/1
/ 2
/3

~N o WU P W -

1tm (

TN N N N NN N Y N NN NN
M © O @ > © ® N O Nt B W N -

/

-

434 <BCL CHARACTER> ti1=x <STRING CHARACTER>
435 <BOOLEAN PRIMARY> 1= <LUGICAL VALUE>

636 <FIELD VALUE>

/

/
/
/
/

/
/
/
1tz <EMPT

<RELATION>

<BOOLEAN ITEM>

<BOOLEAN FIELD DESIGNATOR>

<BOOLEAN OPERAND>

<BOOLEAN PRIMARY> & <BOOLEAN EXPRESSION>
<CONCATENATION>

<BOOLEAN PRIMARY> & <BOOLEAN LAYQUT>
<TABLE MEMBERSHIP>

<VALUE DESIGNATOR>

Y>

C_

393
253
446
a47
448
449
435
397
435
451
327

64

34

105

450



437
438

439

440
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/ SARITHMETIC EXPRESSION>
/

<STRING BRACKET CHARACTER> tt=s <QUOTE>
<INVALIU CHARACTER> 1= @

<HRACKET> 13= (
/
/
/

)
(
]

<DECLARATUOR> $t= ARRAY

~

BOOLEAN
DEFINE
DOUBLE
EVENT
FIELD
FURWARD
INTEGER
LABEL
LAYOUT
MONITOR
ON

OWN
PICTURE
POINTER
PROCEDURE
QUEVE
REAL
REFERENCE
SAVE
USING

/ WOURD

A ST T U U U U U T T . S N T . N N

441 <UPERATUR>» t1s <ARITHMETIC OPERATOR>

442 <SEPARATQR>

/

/
/
/
/

1= ,

/
/
/
/

<CONCATENATE QPERATOR>
<LOGICAL OPERATOR>
<RELATIONAL OPERATOR>
<REPLACEMENT OPERATOR>
<SEQUENTIAL OPERATOR>

C- 35

97

464

452
453
454
286
103
455
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<SPACE>
BY
COMMENT
IN
NULL
oF
STEP
UNTIL
WHILE
/ WITH
443 <SPECIFICATOR> 13a VALUE
444 <ARRAY PART> tts <ARRAY ROW>
/ <SUBSCRIPTED VARIABLE>
/ <ARRAY IDENTIFIER>
445 <CHARACTER SIZE> ti1=
/7 &
/8
/ =
446 <RELATIUN> tt1a <ARITHMETIC RELATION>
7 <REFERENCE RELATION>
/ <STRING RELATION>
/7 <POINTER RELATION>
447 <BOOLEAN ITEM> tis <ITEM>
448 <BOOLEAN FIELD DESIGNATOR> 1is <BOOLEAN OPERAND> o« <FIELD IDENTIFIER>
449 <BUDLEAN OPERAND>» t1s ( <BOOLEAN EXPRESSION> )
/ <BOOLEAN VARIABLE>
/ <BOOLEAN FUNCTION DESIGNATOR>
/ <CASE HEAD> ( <BOOLEAN EXPRESSION LIST> )
450 <BOOLEAN LAYQUT> 11s <LAYQUT>
451 <TABLE MEMBERSHIP> t11m <ARITHMETIC EXPRESSION> IN <TABLE POINTER>
7/ <POINTER EXPRESSION> IN <TABLE PUINTER>
452 ¢ARITHMETIC OPERATOR> ti= +
/.
/
<SLASH>
DIV
MOD
MUX

TN N N N N YN NN

NN N N

453 <CONCATENATE OPERATOR> ti= ¢
454 <LOGICAL QPERATQR> tim AND
/ EQV

c..

277
278
148

456
457
458
459
291
449
105
256
460
197
3613

97
218

353

36

158

370

461
461
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/ 1MP

/ NOT

/ OR

455 <SLQWUENTIAL OPERATOR> tt= CASE

/ 00
/ ELSE
/ FOR
/ GU
/ IF
/ THEN
/7 T0

456 <ARITHMELTIC RELATION> ti1s <ARITHMETIC EXPRESSION>
<ARITHMETIC RELATIONAL>
<ARITHMETIC EXPRESSION>
457 <REFERENCE RELATIUN> 3tz <REFERENCE FXPRESSION> <REFERENCE RELATIUNAL>
<REFERENCE EXPRESSION>
458 <STRING RELATION> $ta <PUINTER EXPRESSION> <RELATIONAL OPERATOR>
<POINTER EXPRESSIUN> FOK
<ARITHMETIC EXPRESSION
459 ¢pyUINTER RELATION> tt= <POINTER EXPRESSION> <REFERENCE RELATIONAL>
<POINTER EXPRESSION>
460 <BUULLAN FUNCTIQON DESIGNATOR> t3= <FUNCTIUN DESIGNATOR>
/ <BOULEAN INTRINSIC>
461 <TABLE PUINTER> 1ta ALPHA
/ ALPHAG
/ ALPHAB
/ <SUBSCRIPTEL VARIABLE>
462 CARITHMETIC RELATIONAL> 3= <RELATIONAL OPERATOR>
/18
463 <REFERENCE RELATIUNAL> tt= =
/ #
464 - QUOTE: ::= m

C~ 37

97
462
97
191
191
218
218
97
218
218
69
419

278
286

463

286

463
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APPENDIX D INDEX OF METALINGUISTIC VARIABLES AND RESERVED WORDS

- — - —-—— e - -—— . . - — - ———— - ——— —— - - -—— e - -

THE METALINGUISTIC VARIABLES UTILIZED THROUGHOUT THE ESPOL LANGUAGE
ARE OUTLINED IN THIS APPENDIX. METALINGUISTIC SYMBOLS ARE COMBINED
TO FORM A MECTALINGUISTIC FORMULA, WHICH CONSISTS OF METALINGUISTIC
VARIABLES. EACH METALINGUISTIC VARIABLE IS ASSOCIATED MWITH A
CORRESPONDING "LINE NUMBER COLUMN" AND "PAGE NUMBER COLUMN". THE
LINE NUMBER REFERS TO THE CORRESPONDING LINE NUMBER IN APPENDIX C,
WHICH CONTAINS THE COMPLETE SYNTAX FOR THE METALINGUISTIC VARIABLES
THE PAGE NUMBER TO THE LEFT OF THE SEMICOLON REFERS TO THE TEXTUAL
PAGE WHICH FIRST USES/DBESCRIBES THE ITEM IN THE ESPOL SYNTAX. THE
PAGE NUMBERS TC THE RIGHT OF THE SEMICOLON SHOW THOSE PAGES WHERE
THE SYNTACTICAL ITEM IS USED EITHER IN ANOTHER METALINGUISTIC
FORMULA, OR USED WITHIN SEMANTIC EXPLANATIONS.



324
275
Z10
130
034

228

155
227
084
251
310

176
099

358

172
107
097

369
186
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APPENDIX D,
I1TEM

AdS ® 6 4 8 s 6 s s 0 s b 8 0 s s
<ACTUAL ITEM LIST> 4 4 o ¢ o o o ¢ &
<ACTUAL PARAMETER> 4 o s o o o o o »
CACTUAL PARAMETER LIST>y o o « o o o
<ACTUAL PARAMETER PARTD4 o o o o o »
CACTUAL TEXT PART> 4 o 4 o o 4 s s
<ADUING QPERATOR e & o 4 o ¢ o o o o
AUDRESSs & 4 s o o 4 o 2 o 5 5 o s
CADURESS>¢ 4 o o ¢ s ¢ 0 s o 4 s o
CAUURESS COUPLE> o 4 o s ¢ o o & &
CADURESS PART> 4 ¢ o s o ¢ ¢ ¢ o & &
SALGORITHM>. & ¢ &« o o s o ¢ 2 o o @
CALGORLTHM IDENTIFIER> 4 ¢ & & o o o
SALGUORLTHM LIST> o o o 4 o o ¢ o o o
SALGORLTHM PART> 4 & 4 o o o s o ¢
ALLUCATES o o o o o o o o s o o o
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QEBCUIC CUDE>®s o & o o ¢ 6 ¢ ¢« o o 8 o 6 o o o o & s & o o s4=834=7,
CEBLUIC STRINGDe o o o ¢ o 6 o o o 8 o ¢ o o o s s o & 4=834=7s7=24>»
EEXL 0 ¢ o o o s 6 6 ¢ o 8 ¢ € ¢ 6 ¢ o 6 8 8 0 8 o 8 8 s 8 @ 5*16
EMPTY 4 4 ¢« o o o ¢ o 6 ¢ 6 o o & 8 o 3 6 o 86 & s 8 & & oT=34s T=36
CEMPTY2, & 4 4 o o ¢ o 6 ¢ 8 3 o o o o 2313315423427 s7=3+7=6+7"9»
7'&1»7'24.!'29.7'3&.7‘39:
(=43,8"1»8°6,8=108,8%¢5»
B=37,8%40s8°41,93,96,

9=Y,9°20»
ENABLLE © o 8 e 6 6 6 8 8 % 4 6 8 8 5 8 8 8 8 b & & 8 s a2 s e B=33
CENABLE STATEMENT> 4 o s o o s s ¢ ¢ o 6 s o 8 o o o 8%33;7=108+8=33»
ENABLEINPUT 4 o ¢ o ¢ o o ¢ ¢ 6 6 o 6 ¢ 6 o s ¢ ¢ o s 6 & ¢ o 7=14
END 6 & & 8 8 8 8 b 8 4 6 & & s ¥ e ¢ 8 & & 8 o > s s s s 31, 06"l
ENTER o 4 4 s o o o ¢ ¢ 5 o 3 6 o 8 6 6 06 5 o 5 o 8 8 8 8 0 8 A=11
ENTLIER o o o o o 6 ¢ o 8 ¢ 0 & o & 8 o ¢ 6 ¢ o 6 0 o 8 & 4 579 5=10
CENTRY UESCRIPTION>s o o o 6 ¢ o o 8 8 o o o o 6 o o 123437=3457=35,
CENTRY EXPRESSIUND & o o « ¢ o ¢ o o8 s o o o o ¢9°2337235,73059%23»
CENTRY JTEM LISTD: ¢ o o o o 4 o a4 ¢ 6 6 o 8 s ¢ o o 034373457235,
EBUF o« 6 & 4 4 o 4 o 8 o o 6 6 o ¢ 6 5 6 ¢ 6 6 06 0 06 6 8 8 s & 7=15
EWAV 6 o ¢ s o ¢ 2 o o 3 & 6 8 ¢ 6 s 6 ¢ & % 6 8 s s o ¢ o 3%is 9711
EMRURTYPL o ¢ o o 6 0 o o 8 6 s o 6 6 5 6 8 o 8 ¢ 6 86 8 & ¢ & 714
CLRRURTYPE MNEMUNICD o 4« o o o o o o o o o 6 o o o o o o o7=1537=15»
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APPENDIX D.
I1Tem

ESPOLCOUE o o ¢ ¢ o o o &
ESPULSYMBUL « o o o o o »
EVAL ¢ ¢ ¢ 4 o o o ¢ & o
EVENT ¢ ¢ ¢ 4 o ¢ o ¢ .0 »

015 <EVENT ARRAY DECLARATION>,
231 <EVENT ARRAY IDENTIFIER>
233 <EVENT ARRAY ITEM> & & 4 &
157 <EVENT ARRAY LIST> ¢ o & &
014 <L VENT UELCLARATIONDs o o »
156 <EVENT UELSIGNATOR> & & & o
083 CEVENT IUENTIFIER> ¢ o o4
036 <EVENT IUENTIFIER LIST>. &
230 SEVENT LITEM> 4 o 4 o o+ o .0
085 CEVENT LIST> 4 o o 4 ¢ o o
086 CEVENT SEGMENT>e & ¢ o o o
037 CEVENT SEGMENT LIST> o &
067 CEVENT STATEMENT>, & & & &
EXCH ¢ o ¢ o ¢ o s o o o
EXCHANGE 4 4 o o o ¢ o o
EXIT o o ¢ o o ¢ o 8 o o »
355 <EXPONENT PART>¢ o 4 s 2 o
EXPUNENTOVERFLON o o« o &
EXPONENTUNDERFLOW o o o
194 CEXPRESSIUN> & o & o ¢ 4 o
329 <EXPRESSION LIST>s o o« o+ &
EXTERNAL o ¢ 4 ¢ o o » ¢ o
EXTMOUE o ¢« ¢« ¢« o o o o
378 CEXTMUUE MNEMONILIC> o o &
305 CFACTURD 4o 4 4 6 o 6 o s &

FALSE o o ¢ ¢ o ¢ ¢ o o
FAMILY 4 o 4 ¢ 5 2 o o o
FAMILYSIZE 4 o o« o o o o
FAST o o ¢ 4 o o o s o

INDEX OF METALINGUISTIC VARIABLES AND RESERVED WORDS

FPAGL

7=15
=15

® & 8 8 6 ¢ 8 s 5 s s e
& ¢ 3 9 0 o e s b 5 s s

S 6 s o 0 4 8 s s s 9% 5=10

S=6s 710y 7%29s 739, 8=11» 839

(*1037=1,

2o 7=1035=0s7=10,

25%635%6,

o7=i037=10,»

7=1037=1,

e 09%6i5=1,8=11+08"12,8"25,8"32>»
8=33,8"37,

L O O L Y T Y B
o ¢ o & & & ¢ »
s ¢ 8 8 8 2 s s 0 & o
¢ 6 o 8 2 8 8 s s &

L2 Y S D I Y T R TR N )

o7=1035=6s710,
o7T=1V37=10,
e5°635%6,
«8=1137=10,8"11+8"14,»
o7=1ui7=10»
«7=1037=10,
8=1138=1,
5=10
e5°7s 5=10
5=7s 5=16
s4=334=3,
8=35» 8=36
8=35, 8=36
o ¢9=137=39,8°3759°5,9=17+9=18,
9=25,

$ 6 & 8 s 8 o
" & & & o &6 ¢ & s
e ¢ o 6 & 8 o & b &
[ T I I
S & & o 4 s 2 s 0
¢ & o @+ 5 & ¢ * *
e« 5 4 8 .0 o s 3 &
¢ 8 6 o 0 s s 8 8 s b
¢ 4 s 2 & 2 s 6 b s
& 5 8 3 8 o » o @& 0 o
e & & 4 & & 4 ¢ B 8
s & 2 8+ 0 s b & »

9=1739=17»

® 6o s e s ¢ s b 0 e e & =30
LI Y T T S S S S S S =15
e ¢ 8 2 2 2 8 o 8 & o7=1537=15,
¢ 8 8 v s 8 e s a8 s 492392,
[ R T T R S S S S R ST S R L ¢
® 8 6 & % s e o s s a 7=15
D N T T S S S S T 7=14

7=16

D- 10
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APPENDIX D. INDEX OF METALINGUISTIC VARIABLES AND RESERVED WORDS
1lem rase

FAULT ¢ 4 4 o o o o ¢ o o 6 o o s 8 s s e s s s 3 8 a4 . B=35

©142 CFAULT NAME> & o o« o o s ¢ o o s o s o o s s s o s o 28%3538=35,
FIELD o o o ¢ o o o ¢ o o 6 & 8 ¢ & &« 3%l 9=/s 9=8» 7=i2

159 FIELUPe & ¢« o o o o 3 o s o 6 ¢ 3 3 o & » e o 0 T=1237"12s7%¢)»
016 <FIELD VECLARATIOUNDS o o o 6 ¢ o o o & o ¢« o s o o s I®1237=1,
395 <FIELDU UESIGNATUR> & 4 & o o s« o s o s s & o s s 4 49%239=2,9=5,
158 <FIELU LUENTIFIER> & o o o ¢ 4 o o 8 o o7=1237=102s7=21s8=3s9%24+9°11)
087 <FIELD PART> 4 o & o o o o ¢ o o o 8 & o o o s T=12:57=12s7=21s
038 CFIELU PART LIST>s o o o 5 o o o « o & & o o s e s s 47123712,
436 <FIELY VALUE>: ¢ 4 4 o 5 6 ¢ 6 ¢ o 8 o o & e 4 s s 29"339%3,9%6,
415 <FIELU VALUE LIST> 4 o 4 o o o o o o o & » e e s s 89°339%3,9"6,
296 CFIELU VALUE PART> 4 o & o o & o 2 & 3 6 o o 2 6 47=2137%2159%6s
FILE o s o o o o 8 & & o 6 6 & s & o s 6 8 o 4 s s ™14

346 <FILtk ATTHIBUTE MNEMUWIC VALUE®e o o o & & e o 8 s s $T=1557=15,
253 <FILE ATIRKIBUTE NAME>. & 4 ¢ s s s o 2 o & ¢ & s & & oT™1437=14,
294 FILE ATTRIBUIE VALUE> & o » o o o 6 & o & ¢ s s & 8 oT=1537=14,
017 <FILE ULCLARATIUND & o 4 o o o o s 5 ¢ & o8 oT=1437=1sT=16s
160 CFILE VESIGNATORD. s o o o o o o o & o7®1437214,8%22»8%2458%2508%27»

8228,8°29»

234 <FILE LUENTIFIERD. & o & o o o & s 5 o o » S A s L T AT T
040 CFILE LIST2e ¢« o s o o ¢ o 2 o ¢« 5 & 6 ¢ o ¢ o s & & aT=1437%14)
088 <FILE LIST PART> 4 4 o s 2 ¢ o o o 8 o & o ¢ s s o s WTm143T=14,
212 <FILE PART>®s o s 4 & o o o 6 s o o s o o s o o s 8%2518=25,8=30,
FILEKINU ¢ 4 o o s ¢ o o ¢ 8 o s o o o s 0 8 v s 7=15

379 SFILEKINU MNEMONIC>s o 2 o ¢ 4 ¢ o o s o o s o s s & o7"1537=15,»
FILETYPE 4 4 4 o ¢ o o o o ¢ ¢ o & o PR 7=14

336 CFINAL CUUNT>. & 4 o o o o 0 8 o s 8 o o o o s s s s s8=4U38-40,
319 <FINAL PART> 4 o o 5 o o o o s o o o o ¢ » © s s s e s 1B83878
FIRST o & o 4 o s o 6 ¢ ¢ ¢ 0 s 0 & s e o ¢ s T=34s 7=36
FIRSTUNE S 6 % 6 6 8 8 s e 4 s 6 & ¢ b e ¢ o o o & 8 53°7s 510
FIRSTAURU ¢ 4 o o o o o o & 6 & s s o e ¢9=7s 5=10s 5°*11

FIX ¢ ¢ o o ¢ ¢ 6 ¢ ¢ o o & 8 ¢ 6 8 s ¢ & ¢ s+ ¢ s & & » o 8=12

125 SFIX STATEMENT>s o o o o o ¢ ¢ o o ¢ ¢ o s s+ o 8=1238=11,8~16s
184 <FUR CLAUSE? 4 s o 6 o o 5 8 o o o o o & o ¢ ¢ o o s o« sB8=8305"8»
259 SFOR PART> 4 4 o o o ¢ 6 5 ¢ s 0 8 2 o 8 & s 2 s ¢ s s e8=855"8s

11
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APPENDIX D, INDEX OF METALINGUISTIC VARIABLES AND RESERVED WORDS
1TEM PAGL
wmaa coss

FORK 0 4 4 o o ¢ o o 6 ¢ 6 5 6 o 6 6 8 8 8 8 8 6 06 6 85 5 2 8*18

128 SFORK PARAMETERS>: o & 4 & o $ 4 s 2 8 o s s s e8"1038=18,
068 <FORK STATEMENT> 4 o o o« o o ¢ o s o s o s oB=lB38"1,8"18,
-~ 239 <FORMAL PARAMETER> & o o o * 2 4 6 s s e s e sT1=2937"29,
167 <FORMAL PARAMETER LIST>y & o I T Y d 2 A3 N
094 <FORMAL PARAMETER PART>, + o ¢ 4 ¢ s 0 s 8 2 s JT=2937%29
288 <FORMAL SYMBOL®e « ¢ » o o o o 8 s s o 0 0 almE3T=6sT"7»
226 <FORMAL SYMBOL LIST> & 4 & ¢ 0 b s 4 a0 0 s & s1=063T7"6
150 <FURMAL SYMBOL PART> 4, , + & 8 8 8 8 s s s 8 0 8 3T=63T=6
FORMESSAGE v 4 o o o o o o 6 5 ¢ 8 ¢ o 5 8 s 5 8 8 4 6 ¢ o o 7=15
FORTRANCODE & & o o ¢ 5 o 6 8 o 8 5 ¢ 5 ¢ 6 a6 o o6 s 8 s o 7=15
FORTRANSYMBOUL o « o o o s o 6 o 5 2 o o o 5 6 ¢ s o o 8 ¢ s » 7=15
FORMARU o & o o o 6 ¢ 5 o 6 5 o o 8 ¢ v o s s 6 o s o o s 391, 727

FREL ® 8 2 5 B 8 & B s 6 8 2 % B s % 8 e s s e s s e s s s B™L

127 <FREE STATEMENT> & o o 4 4 o « o o s s 2 0 B=1238=11sB=17»
FultL R » 8 s s s o s a8 T=34» 736

069 <FUNCTION DESIGNATOR>, o o+ o 08°3730%159%3,9"12+9%23+9%25
129 <FUNCTIUN IDENTIFIER>: 4 o o S 0 0 s e 4 s s s 4B8%3738=37,»
366 <FUNCTION INTRINSIC> o o & o e s 4 & & s s o s s s5°735%7,
266 <GENERAL COMPONENT>s & 4 o o s ¢ s s s 4 s s e5"135=1,9"],
GO L Y S S T S S SRS ¢ 1 v s e s s 8 3%1s 6%2s B=H

113 <GO TO STIATEMENT>e o o & o o © o 5 s s s s s s 2 sB=638%6,
HALT 6 o 6 4 o o & 6 6 o ¢ 6 8 8 8 6 o6 6 5 6 5 o 6 06 6 0 0 5=17
HAPPENEV o o 4 o o o o o o ¢ ¢ 6 ¢ s v o v e s 8 5=fs 5=12

HEX o ¢ o 6 4 & 20 8 ¢ 6 4 8 6 8 6 8 8 8 6 6 6 8 6 8 8 0 8 8 s 7=10

433 SHEXADECIMAL CHARACTER>, o o N N T N T Y L I L 4
406 SHEXADECIMAL COUE> o ¢ o o o I S Y S 2 L )
407  <HEXADECIMAL STRING> + & o+ o S e e e e e 4mT3A=T T2k
HEYOU & o 4 o o 0 5 ¢ o o IR T T ST S S S L S - L Y

HEYU 6 4 4 & o o 6 o ¢ o 6 6 8 6 8 s 8 6 86 6 8 6 0 s 8 8 8 5=1¢

HIGH S 6 s o 0 8 8 8 8 s @ ¢ o ¥ s 0 o 8 8 s s s e T=i5

214 €170 AREA> 4 o o o o s & & ¢ 0 o ¢ o o s B%"2538=22,8=30,
215 €I/0 FINISH EVENT> & & & « o 6 & s s s & o 8™2538%2558%30
070 <L/0 STATEMENT®s 45 o s & ¢ o 6 8 s e o s 2 s » B=c038"1»
ICVD v 0 0 4 o 6 o o s ® 5 s & 8 8 & 6 8 8 s s s s b s +9%9 5711

12
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APPENDIX D.
IIEH
081 IDENTLFIER> ¢ o o o

241

061

257

053
236

161
317
178
079

352
312

096
018
089
041
071

380

328

CIDENTIFJER
IDLE o o
<IF CLAUSE>

110 o o o &
IMP

LIST>s o &

. L] [ ] * L]

e o & o @

. s . . L] .

<IMPLICATIONDs o o & o
INACTIVEGUEUE o o o »

<INVEX
<INITIAL
<INITIAL
<INITIAL
<INITIAL

BOUNU> . o o s o
ATTRIBUTE>e
ATTRIBUTE LI>T>
PART> o & & o
VALUED>e o o

SINITIALLZED ARRAY>,

INSERT .
<INTEGERD> .

<INTEwLK ALGORITHM IOENTIFIER>

¥ 4 & & & s

INTEGERUVERFLOW & o

INTERCHANGE

4 & 2 2 @

<INTERNAL NAME PART>

INTERRUPT

CINTERRUPT
<INTERRUPT
<INTERRUPT
<INTERRUPT
INTMOUE

VDECLARATLION>,

IDENTIFIER>
SEUMENT>,
STATEMENT>,

<INTMOUE MNEMONIC> o &

INTNAME ,

s & 6 s &

<INTRINSIC>e & o ¢ o o
INTRINSICFILE o o o o

INTRINSICS

L]

L]

L]

PAGE

L Y]

s4°234=104%255%155%2552455=5,7"6»

7T=10s7212s7%14s7"16s7"18s7=¢0>»

7221s7=28rT=2957=34:7=39s7240>»

8=37,9=¢0,

oT=2937=29s
L T T N T S S S SR 5=16

8°138=1,9"¢»9=Y59%11,9"18+9=19s

9=20s9"23s9=25s

e ¢ » 6 & 0o s + 2

s2=7s» 5=16
3%1i, 911
+9°1139=11,
¢« B=355 B=36
72343723us7=35,
o 7=1437=14»
oT=1437=i4
«8=838=8»
723937239,
a7=337=3,
¢ & o 8 o o o 0 s o T=34s I=36
V4°334=3,9=2,
e7*"3437=34,
8=35s ©8=36
s 4 8 8 6 s e 2 8 0 s 7=15
723437234,
8233, 8=35
e ¢ 8 & & o a4 s o o s I™1837"1,
7=1837=18s8=33,»
oT=1637=18»
8=3338"1»
¢ 6 s 8 & o & ¢ s a4 o s s [I=15
o7"1657=15,
¢ ¢ s & & 4 a8 8 s s 7~15
S5o735*1Le7=43,
7=15
5=7

. & L] L] . ] . [ [ ]
¢ & & & & 3 o & 3 O
. s L] . L] L] L] L] [ ] L]

& 6 8 & 8 s s & 0
1 [ » L] 6 o F] [ e @
L) [ L] * L] L] L] ] s .
@ & o & & & & & B

L] [ ] [ ] L) . L) L] L] . [ ] L]

¢ 8 ¢ ¢ o o

7=18»

L] L] 1 ] . ] L] . ]
] . ] [ ] L] L) . ] L] [ ]

¢ 4 s & & s ¢ s o &

. L) [ ) L] L) . . ] L]

. L ] * L] ] e ] . ] L] [ * [] L]

D-
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ITEM PAGE
INTRNSC & 4 4 o o o 6 8 o 8 o 0 s 8 » s st & s 8 8 & & a A=8

300
347

438

250

291
326
307
249
106

381

063

019
269

090
042

382

363

020
295

<INTROVUUCTION> o o o o 3 o ¢ 5 o s &
<INTROVUCTIUN CODE>s o 4 o ¢ o ¢ & &
<INVALIV CHARACTER;. RN
INVALIVAUURESS ¢ o ¢ o o ¢ o s « & &
INVALIVINUEX ¢ ¢ ¢ ¢ o o ¢ ¢ o o & &
INVALIUUF o 4 6 o o 3 ¢ &8 ¢ s s 6 & &
INVALIUPROGRAMWNOGRD o o o o o o o o
CINVISIHBLE ITEM LIST e & o ¢ o ¢ o o
I0 v s 5 0 4 0 b 8 0 b e s e e e ks
1$s L T T S S S S S S T T T
CITEM> & o 4 o o ¢ 6 ¢ 6 o 0 4 o s
<ITEM DESIGNATOR>s 4 s 6 o o 2 ¢ o o
<ITEM IDENTIFIERDs o o 6 o o o o o &
CITEM LIST>s 4 o o o o o o ¢ & o & »
<ITERATION CLAUSE® 4 o o ¢ o & o &
JOVIALCODE ¢ o o o » o s 6 o o o 5 @
JOVIALSYMBOL ¢ o ¢ o o o o o s o 3 o
KINV L T T T T S T SR S TS
CKIND MNEMONIC®e o o o o o 0 5 o s
LABEL & o ¢ ¢ ¢ 4 o o o o ¢ o o o s
CLABEL?e o o 4 o 4 8 0 6 0 6 v 0 s s
<LABEL DECLARATION»s ¢ 4 ¢ o 4 ¢ &
<LABEL DESIGNATOR> o 4 o o ¢ o o o
SLABEL IDENTIFIER> 4 o o o o o ¢ s &
CLABEL LIST> o o s o o 6 o o o o o »
LABELTYPE 4 4 o o o ¢ ¢ o o 0 o o & o
<LABELTYFPE MNEMONIC> & 4 & ¢ o o 2 &
LAST L S T T
LASTRECORD & o o o o o o 8 o s s s &
LASTSTATION « o o o o & s & ¢ s o o &
LAYOUT S 6 8 & & 8 & 4 s 8 4 0 s s
CLAYOUT> & o 4 o o o ¢ o ¢ 8 s o & o
SLAYOUT DECLARATION> o o o o » s & &
SLAYOUT FIELD> s o o o o o 0 s o o &

[} '] [ ]
s§ s O
* 8 0
8 e 0

o T=2437224,

o s w0 &T"243724H
s s s s s 32°132%1
s ¢ o « B335 8236
¢ » o o B8%35, 8=36
s & v o B®35, 8=36
s s« v o B%35» 8=36
« s T=3437=3457=35,
s s s s 4 =16

o 72345 9=12» 9=13

e5%43i5%4,5%629"9,9=11,9%¢3,

s s s s s s5°435"1,
D454 T340 7235,
o o 1234373407235,
s s s s o oB=838=8,»
¢ e 6 o s e 7=15
T TR 7=15
¢ ¢ o 8 s 2 a4 T=15
e 4 s o «7™1637215,
R S R S 3=1

o o s ¢B8=138=1:8%6»
o o s s o T=2037"1,
o o 0 0 4971939219,
7=2037=20»8=1+9=19»
s o o 8 s7T=208T=¢0»

T TR =15
s o s o o7"1637=15,
o s T™34s T=36s b=y

N =14

R T TR =14
e o o 8 o 3%l 721
o 9233922,9=9,9=11,
o s s s o T=2137"1,

WI=2137=21,

14
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LIty tast
162 <LAYOUI JUENTIFLIERD>, . o o o T=2130=21s9=3»
237 CLAYUUT LTEM>. o o & . e 0 2 s WT7=2137%21
163 <SLAYOU!l JTEM LiST> & . o o s 7=2137=2lr9"6)
091 <LAYOUT FAKTI>, o & o . o o o o oT=2137%¢l»
043 CLAYQUT rFART LIST> . . e s s s aTT2Li7=¢1s
428 KLEFT pli=FROM>. o o . e s o8 23™239%299"5,
426 <LERT olli=Tyu>, o , o . o v s 39RZ2i§=2,9=5,
152 <LETTER> & 4 4 ¢ o . e s ¢ 2l=1i2%1s4=2,
289 <LEVEL>e 4 4 0 0 o . . o 8 e 0 WT"=3937=39,
LIBEKATE & 4 o & " s s e s v 6 s 8=12
126 <LIBERATE STATEMENT> . e s 0%1238=1is8=17>»
LIBRARYLGUUE o o o P T 7=15
LinNt ¢ e s 8 8 e . s ¢ & & 2 e« & B®=25
LINENUM o o s o o ¢ ¢ & & ¢ 8+ s & 7=14
LISTLUUKGP o o & ¢ o v s s o e93=(s 5=11
LLLU o 4 6 6 6 0 L 5=11
077 <LUCAL ur OnwN TYMED>, . « s b s s aT=357=3»
LUCK S . « e s e 4 s & B=24
311 <LOCK SPFECIFICATIUNS . e 0 o s WT=3437=34,
132 CLULK STATEMENT> , . ¢ o B=L4;B"2VrB~c4»
LUCKtU ¢ s s e e . s o s 8 o s & [=34
LUCKEUUUT & & o o & + e e 0 s e s s 7=16
LUUT o 6 4 0 o o o c s s 2 s e & a 9=25
454 <LUGICAL UPERATUR> o . e & o + & e3°133=]1,
253 <LUGICAL VALUE>e o4 o 3=133%1s/=16s7=43s9"11>
LUGZ o 6 & v ¢ 4 s S T T T 5=10
LUur T . « o s s B=35s 8=36
LOM 4 v ¢ o & o o & . T A )
M 4 s s s 4 s s s s o 5=/ 9%8s 724 7=25
MAK 6 4 o o ¢ s & . T S LY AR L 9
MAXGENNU o & o & o S T T TN =14
MAXRELSLZE N . e 0 6 s+ e o o TI=la
MCPLUUURMILE o o o « s e 8 4 s & a /=15
MEULUM v s 4 6 o s ® 4 s s s s s r=15

MEULUMPAST [ )

R Y T 7=1ls

15
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ITemM FAut
MLU‘U'A‘:LUN [ ] ) £ ) . . . * . L] . L[] . - * [ ] - [ ] . » L] . L] * . L] f.lb
MEMURY ¢ 8 © % 8 84 & 8 s 0 & e & 8 0 8 e 8 6 8 4 2 e 0 =75 2=y

MLMURYPARITY ¢ 8 6 & & 8 2 e e ¢ 8 s s 8 s s ¢ o s s & o 8239, 8730

MEMURYPRUOTECT o 4 6 o o 6 ¢ o o 8 2 o o 8 & 4 & & s o & s B%39s g=3¢

MIN s o o & o4 o 5 6 o ¢ o & o & ¢ & s o & & 5 ¢ s s s & & 5% 5%1¢
MINREGOLZE w4 o o o &6 s % o o o 8 o 5 5 a4 8 35 s s o o o o » 7=14
344 CMNEMUNLC=VALUEU FLILE ATIRIBUTE NAME®s o 6 o o o o o s o aT7=1537=14,
MULD 6 2 4 6 s o 8 ¢ o 6 o & ¢ o o 8 o o 2 o s 5 s ¢ & 3=1s 9225 I=4

MUNLTUR o o & o o & & o o o 8 8 ¢ & 3 6 6 o o % o ¢ o o & s3°ks 7%23

021 SMUNITUR UECLARATLIUNDG & o & o o s 5 o o 5 o ¢ o o o 8 o o {=23i7=5»
045 SMONITUR LIST> o o o o o o 8 6 ¢ o 0 & 5 ¢ 35 & ¢ o o s o -7'235"t3o
092 SMUNITUREU ITEM> 4 4 4 o o o o o 6 & s » o 8 ¢ o o o a s o7223507=¢3,

247 <MOST EXPRESSIONS2 & o 4 s o o o s ¢ o & s 0 s o
MOVESTACK 4 4 o o 5 o o o 6 5 3 5 o s o o s 6 »
306 SMULTIPLYING UPERATURD 4 ¢ o o o o 4 o o & o o &

v o 4 ¢ 29°2539=«5,
S A - ¥ )
s s e e s eY=239°2,
MUX & o o 6 o & 2 o 8 o & & 8 & s 6 8 s s & & 8 o s o 8315 9=2,» =4
MVST ¢ 4 6 o o o o o 8 o 8 6 o 06 0 o s ¢ 8 s o s 8 o 8 s & » 5*le
MYSELE o & 4 8 & 6 8 B s ® 8 8 s 8 8 & € s s & 2 5 s 6 s D" D"
MYUSE o 4 o o o o 8 6 5 2 o s 8 o 8 & s 35 8 ¢ 2 2 6 s o ¢ o r=1s5
383 SMYUSE MNEMUNICY> & 4 o o s 5 s s o 6 o o 8 o0 s o o & & o o7=1637=45s
NABS & ¢ 4 o o o & 6 o o 6 8 5 8 8 o o 86 6 8 8 s s s s & a2%f» 5°=12
NAMU o & 6 4 o 5 8 o o o ¢ 8 &6 o 8 8 6 6 8 o 5 s s o 0 s 4 s 5*14

NAME € 4 8 e 8 4 % e s e 8 4 ¢ 6 a4 et 8 & v e v o e 9°Fs 5=1gs T=3y

343 KNEW CHARACTER s o o 5 o o 8 5 o s 8 8 0 o 2 o ¢ o v o s o7=24;7=24,
NEWUSER 4 & 4 o 2 o ¢ o o ¢ o ¢ 8 s ¢ 6 a4 s 6 5 s s s 5 ¢ s r=ls
NEX ] ® 4 8 & b 8 8 8 4 5 8 8 % w s s s s s s e s e a2 s s =34, =36
NEXTRECURD 4 o o o o o o o 38 8 6 3 3 6 ¢ 3 o 5 o o s 8 5 s a =i
NO " 8 s & 8 8 B 8 8 8 8 B 8 s a4 s s 6 & s b e s 8 s s s s 325
NOERRUR 4 4 4 & o 4 8 o o o & 5 o 8 8 5 8 s & 8 s o 5 8 ¢ a =15
NUOINPUT & 4 ¢ o o ¢ o o o o ¢ o o & o o s 8 8 & 5 & 8 3 & o s =16

NUNSTANUAKRD 4 o & o o o 6 5 8 o s o & o & o o 5 5 o s 8 o s » 7=16
NURMAL 5 8 % 8 e % B 5 8 8 & 4 B 6 s & & s 8 & s b & & s =16
NORMALIZE o 4 o o o 6 ¢ s o 8 4 5 o 4 o ¢ o & & 5 o s » & s2%7s 5=12

NOT € 0 & 2 e 8 8 8 8 e & % 8 s 4 8 6 & 8 &8 s s s e e I=lp 9v=il

NTGU 8 6 5 4 8 % & 8 B 8 8 B & 8 8 & 6 8 8 8 % &+ s e 6 s s & oY
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404
399
429
356
405

672

396
441

384

ITEM

-nee

NIGR ¢ 4 & o o o o
NULINPUT & 4 s 0 s
NULL s 4 e e o &
CNUMBER> o ¢ 4 o &
<NUMBEX UF B81iS> 4
INUMERLIC STRING> o
OURX 4 o & o & & o
<QUCTAL CHARACTER>,
CUCTAL VUVE> & o » &
<UCTAL CUNSTANT> o &
<UCTAL LIGIT>s o« &
<OCTAL NUMBER> o 4
<UCTAL STRING> o 4 o
OCW & ¢ o 4 4 o +
OMITTED o o 4 o &
OMITTEVRUF 4 ¢ o o
ON ¢ % 2 s & s s
<ON STATEMENT> o 4
ONES ¢ ¢ s ¢ s o @
OPEN e s o8 s 6 s
COPERANU2, 4 & & 4
CUPLRATUR> 4 4 o & &
OPTIUNAL & & & &
OR * ¢ 4 8 s a @
<UTHERUSE MNEMONIC>,
ODTHERUSES o ¢« o o o
CUT & ¢ ¢ ¢« o ¢ o @
OVERFLUM 4 o 4 & &
OVERARITE & o & o
OVRU ¢ s 4 4 o o
OAN o o o & o o o s
PAGE t s s s s 8 e
PAGESILE t 4 2 e e
PAPER & &+ o o ¢ & &
PAPLRFUNCLH 4 o o
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s e s 5=11
" s e e 7=1%
¢ s o s & 9Y=23
s 4"334=1»T7=43>»
¢ 89%22:9%2,9"5,
s s o e4=T34"7,
o ¢ a5=7s 5=13
¢ o o sl4=T34%7,
s 0 4 sl4=Ti4=T7,
e & s s4%334=3,
¢ o s 64°334=3,
s s s e47334=3,
¢ b s e4=754=7,
¢ o s 5=13
N 1)
« e s 7=16
¢« s 3%=is 8=35
08=3538=1,8235,
s ¢ s 5=7» 5=13
¢ & o s & T=15
e 6 4 29%239%2,
s ¢ o 03=133"1,
« e 7=15
¢ o ad=ls 9=11
« & al=1637"15,
T 42 T

s ¢ s 6 0 I=16

« s o275 5=15
¢« s e e 841
s o o & o4
31, 7=3» 7224
¢ s o 2 4 I=14
o s a0 4 T=14
s o 0 s o [T=16

o s 9 0 7=lo
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1TEM PAGE

PAPERREAUER 4 ¢ 4 o o 5 o ¢ 6 & o 5 ¢ a o 8 s & s 6 o o o s s 7=16
240 <PARAMETER UELIMITER>: & o o o o 6 ¢ » o » & » s8Il 37 =29,7=34,8237,
PARITY & 5 5 & & 8 o 8 & 6 & 8 2 B e b & 8 b 6 4 4 s 8 s s & I=1s
385 <PARITY MNEMONIC>4 & 4 o o 5 5 o a4 o 5 5 8 5 & o « s s & +7216357"15,
PARKETYERROR 4 o 4 6 o o o o o 8 5 & 5 o 5 o s o s s 0 8 o s » r=16
PAUSE o o 4 4 o« 6 o o 8 & o 4 s o 8 6 & 5 8 2 8 2 s o 6 s s5%7s 5=16
PETAPE 4 4 0 6 o ¢ o o 4 o 8 ¢ 5 4 8 5 8 5 3 ¢ « s s o & o 716
PICTURE 4 4 4 ¢ o o o 4 ¢ 5 4 ¢ 6 6 ¢ o o o 0 o ¢ s 3=1s 7%24s 729
166 <€PICTURE2s 4 4« o o 6 ¢ 4 6 o 5 5 5 o 5 4 0 ¢ 2 5 0 o 8 » oT=243T=¢h,
297 <PICTURE CHARACTER s 4 4 o o o ¢ o 6 s o 5 % o o o s o » o7%2437=24,
022 <PICTURE UECLARATION®s & & o 4 o ¢ ¢ o 2 s o ¢ o 5 s o722437=108%44,
338 <PICTURE DESIGNATUR> o 4 o« o s s o o o 3 o o o o o o & s +8°4038°40,
165 <PICTURE IDENTIFIER> o & o o 4 o o o o o s s o o7=2437=24,840s8"44,
093 <PICTURE PART> o 4 4 o o o 8 5 5 2 5 s 8 o 8 5 o o o s s 472437224,
047 <PICTURE PART LIST s 4 5 o 5 o o o o 6 s 5 ¢ o s s 0 s s o7"2437=28»
238 «<PICTURE SYMBUL> 4 4 4 4 o & o o o & o ¢ 5 o « s s o & s o7=2437=24,
PLICODE ¢ o o ¢ o o o & 4 5 o o 5 & 8 5 o ¢ o o s s 8 8 0 8 o 7=15
PLISYMBOL o 4 o o ¢ o 4 o o & o 5 o ¢ 8 ¢ 2 ¢« o 8 6 6 6 8 o o 7=15
POINTER & o 4 o o o o o o o & 5 o s s 0 6 o s o o s 3°ls 7239, 9220
333 <POLNTER ASSIGNMENT> ¢« 4 o 5 4 o o o0 o s o o s ¢ 2 o & s 92203920,
373 <POINTER DESIGNATURD 4 4 4 o s o o 5 s o o s s s o o & o s9°2039%20,
218 <POINTER EXPRESSIUN? 4 & o o o o o s ¢ 92203825,8"31,8"40,9°159212,
9=13,9=20,
371  <POINTER EXPRESSION LISTDs o o o o o o ¢ « o o & o o 9%2039=17+9=20,
279 <POINTER IDENTIFIER® o o o o 4 o o & o 5 o 8 s o o o 9°2038%40s9=20s
420 <POINTER PARAMETERSD 4 o o o o o s o o ¢ 5 o s o o o s s 29°2039=20,
331 <POINTER PRIMARYD . 4 o & o 6 o o o o o 5 5 o o o s s s » 49°2039%20,
459 <POINTER RELATIUND o o o o o o o o 5 o 6 6 o s & o s & s 6921239212,
220 <POINTER SOURCE> 4 4 o 4 « o o« o s & o 5 6 5 s o o o s s +8°4UsB=40,
374 <POINTER VARIABLED 4 o 4 o s s o o o o 3 o o 38 o s s s s 49203920,
345 <POINTER=VALUED FILE ATTRIBUTE NAME> o o o o o o o o s & «7=1537=14»
POPULATIUN ® % 5 8 4 & 4 8 o 8 & 8 o 8 8 8 s s o s s 4 T=lus 734
PRESENT & 4 4 s o o ¢ o o 8 ¢« o 2 8 o 85 o 5 86 ¢ s 8 6 8 s s s 1I=1s
351 <PRIMARY>y & 4 o o s o o o & 6 s o o o s 69°255°10s9=259=4,925,9=20,
PRINTER s & 4 o 4 5 o o o 8 46 ¢ 0 0 0 6 80 0 o o o0 o oosas 7=
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386
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323

464

B6700/B7700 ESPOL D-
INDEX OF METALINGUISTIC VARIABLES AND RESERVED WORDS
Ll rast
PRIUK 0 ¢ o 4 o & o o & ¢ o« o 4 s T=34s 736
SPRICKITY> o 4 o o s o & ¢ s & o o «B=1l53B8=18,s
PROGEUURE o 4 o o & o o e 4 s e 8 4 3%ls 7=29
<PRUCLUUKE BRUY> 4 & o & « e s T23U37=29s7=31>»
<PRUCEUURE UFCLARATIUN>, 5 s 8 e e s Im2927=1,;
<PRUCLUUKE HEAULINGD. o o « o s 6 8 oT=2937=¢9s
<PRUCEUURE IDENTIFIER> el =293T7=23:7=29,8=37,
<PRUCEUURE INTRINSIC>. s s & o o +5°735=7,
<PRUCLUURE STATE~ENTD>. s +0"3737=T»8°1s8"18,
<kFrUCLULRE TYPE> , & o & ¢ 4 s e 8 aT=2937=¢9s
PROCURE & 4 & ¢ o o o o e 4 s & s s s 8 b=12

<PRUCURE STATEMENTD>e « o &
CPRUGHAM>, 4 4 o o o o s
PRUGRAMMEUOPERATUR o o &

PROTECIEL o 4 o o o ¢ o o

PROTECTLun e o 4 8 6w s
SPRUTECTLUN MAEMUNLICD. o &
PUNULH * s s 4 6 4 8 s a e
PURUWE & o & 4 ¢ & o o & &
CUUATERNARY CHANACTER> o .
CYUATERNARY CUUE>e ¢ o & o
CUUATERNARY STKING>e & o
WUEUE o o ¢ 4 o o o o o &

<dUbUE ARRAY DECLARATIUN>,
<dUBUL ARRAY HEAD> & o o o
<dUb UL ArrAY IDENTIFIEK> o
CWULUE ASSIUNMENT> o o & &
<HdURUE BUUY> o ¢ o o o &
<JdUbUL LECLARATLION>e o & o
CultUt UESIUNATUHD & o 4 o
CUVRUL MEALD> 4 o ¢ o » & o
Ul Ut LUENTIFIER> o o o &
<QUEUL NAME> o ¢ 4 ¢ o o &
<YUUTE>s o ¢ ¢« o ¢ o ¢ & o

RULK L] L] L] L] . [ ] . L] L[] .

s o o U=1238"11,8=16»
¢« « o 8 8 4 s s s6™13

¢« s o ¢ & 8%33, 8-36

N 7=1e6
e s+ o o« s o s & I=15
¢ o o o ¢ sT=1637=15,
¢ o ¢ s s 4 s s I=ls
¢ o« ¢ v e s o & B=22
* s s 6 8 s sl=T34=7,
s 0 v 8 8 4 e4=T34=T7,
o o 6 o s sH=7I4"=T,

3=1s 7229, 7=34s B=5
o [%3437=1s7=35,7=36,
o o s o o o7=3437=54,
o o s 7T23437=34r9%¢3,
s s & 2 B=337=3658"3,
s/ =3437234sT7=3527%36,
e s s s s o T=3437=1)
¢ 4 e 8972338=3,9=23,
s o s o s o7=3a37=34,
s 0 s T®3437=3409%23»
0922330/ =34,T7=36s9¢3»
v e e o a2%132=1s4"T,

s & 8 & e 8 5=16
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216
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309
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191

265

264
457

463
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446
286

375
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074
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ITem

REAV ¢ & o ¢ o o & o o s o o o s »
<HEAD STATEMENT> & 4 o & o o o o o o
REAUCHECK & 4 ¢ & o o o o o o o o
REAUCHECKFAILURE & o 4 o o o o o @
READER S 2 2 e e 3 e 8 s e s e s s
REAUPARITYERRUR & 4 o o o o o o o &
REAL o 4 o 4 o o 4 4 o o o o & o o
RECEPTLIUNS & o o o o o o o o o o &
RECONSTRUCTIONFILE o o o o o o o o
RECURY T T T T S
SRECUORU NUMBEKDs o 4 s o ¢ ¢ o o o »
<RELCOKU NUMBEK UR CARR[AGE CUNTHUL>,
RECORUSZ v & o ¢ 4 ¢ o o o ¢ o o
REttL I T T T S S S S SY
SREFERENCE ALGOKITHM LUENTIFIER> o o
<REFERENCE ASSIGNMENT> §, & o« 4 & o o
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FAGL

“« 4 s 4 8 s 4 s 8 o s s s B=25
€ 4 s s s WBTELI30"LUNB"29s8"31,
L r7=15
* s s 6 e s s a8 s s o =15
¢ s e v s & s s s 4 o 8 & TI=1le
© 4 s e s 4 s 4 6 s e @ (=15
o o 3%l D=7 913, 7=39s I*43
T T T =14
T r=1s
® + & & 4 0 & s s s s e s TI=ly

«0*2038"¢8»
e 3%2530%25,8%3usE"31,
© o s 4 & 4 s & s s e =14
7=1a» 8=2¢
o T=3437=34,
¢9°2338=3,9=¢3,

e & ¢ ¢

L] [ ] L] L ] [ . L] . L] L]

LI ) ¢ & & o o+ 2 s s

» 8 & 6 » 3 & »

<REFERENCE

LXPRESSIUN>

*

197233524, 734,/ =3608=3,9~159°12,

9=23,9%242925,
SHREFERLNCE EXPRESSION LIST>e 4 o o S 6 & 8 8 s s a8 s »
<KREFERENCE

<REFERENCE

s 9°2339=¢3,
19°2339=¢3,
9 1239=12,
WI=1239"12,
29°2339=¢3,
7=39, 9=23
o 5=7» 1=
«9"12359*11,

ITEM> 4 ¢ o 6 4 o 4 o 6 8 8 ¢ ¢ o s o o s o »
RELATION® o 4 4 ¢ 4 o 4 o ¢ ¢ 6 6 o 8 o s s &
SREFERENCE RELATIUNAL® o 4 o « o o o ¢ o 6 o o o s o o o
CREFERENCE VARLABLED o o o o o o o 5 o o o 8 s 5 o » s »
REFERENCEG o 4 « o o ¢ o o o o 5 o 8 ¢ o 8 o o s o a
REGISTERS v 4 o o ¢ o & o ¢ o o o o s o ¢« o o o 2 o s »

CRELATIUN® 4 & o 4 o ¢ ¢ o 8 s o o o s « 8 s e 4 o s

SRELATIUNAL OPERATON>s 4 o 6 o o o o o o o & 315 3°1,8%40,8%43,9=12,
REMUTE v o 4 0 ¢ o ¢ o o ¢ o 6 6 8 8 6 8 4 o » s 6 e 8 o & /=16
REMUVE ¢ 6 s 6 & 8 e 4 s S & s 8 & & 8 s & s e s s b @ 7T=34s /=36

<REPEAT PARAMETERS®: o ¢ o o s 5 ¢ o © & s & & 8 & o
CREPEAT PARIDs ¢ o o o s o o 4 s o s & ¢ s s e

0=4037=25,8°40,
o o T=2437=24s7=¢7»
8=40
s8°4Q38=1s8"u4l,
31331,/ =3,7=21s7=39,7243,8"3,

REPLACE 4 4 ¢ o 4 o 6 4 5 6 4 o 8 8 o 86 8 8 6 8 o s s o s o
CREPLACE STATEMENT e o 4 5 o 6 o 6 8 o o o s o s o »
SREPLACEMENT UPERATUR> 4 o o 4 & o o

B=82Y"Cs9"Y59211,9°20Us»9=23,
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117

134
372
330

046

048

222

075

ITem

RESET s & 8 2 e

SRESET STATEMENT>,

RESIDENT & ¢ o o
RETN & o o o o &
RETURN « o & ¢ o
RenlNW s v e e

<RENINU STATEMENT>

CRUN>. & & 4 & o

<ROW ULSLIGNATUR>

RUWAUUKRESS 4 + o
ROWINUSE « & o &
SAVE s 4 s 4 e s
<SAYE UR UWAN>.

<SAVE PART>, 4 &

SAVEFACTUR 4 » &
SCALELEFT o 4 & W
SCALERIGHT 4 o &
SCALERIGHTF 4 o &
SCALERIGHTT , o
SCAN PPN

<SCAN COUNT> o o

<SCAN PAKT>, o &

<SCAN STATEMENT>

SCANIN & & 4 o &
SCANQUT & & 4 o
SCANPARITY , & o
SCLF o 4 ¢ 4 o o
SCNY o o 4 4 e
SUNL o a4 4 e s
SUNU ¢ o o 4 ¢ o
SCRU ¢« & 4 4 o
SCREEN o4 o
SCRF 6 s e ¢ 6 o
SRR ¢ 4 ¢ o o
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9=25,

¢ & & s 5 b 0

FAGE

e s o ¢ 8=11
8=1138=11,8+12»

¢« s s & s 7=15
R 5=16
e o s 95=7s 5-16
s o s s s B=27
8=2738=20,8=27»
o o 29%2039%20,
s ¢ $9"2039%¢0»
I R 7=14
T 7=14
7224 T=29s 7=43
o s «T=2437=24,
7=29:7°29s7=30»
« 4 s s e 7=14
o o o o5=fs 5=13
o 3 s #9=7s 5=13
s o o 32%/»s 5*14
s o o 9275 5=14
s 2 s & & 8=20
s s+ 284U 8=40»
s o «8%4038=40,
«8=4038=1»8"41,
o ¢ o o9=7s 5=14
¢ a+ o a5%(s» 5"16
s s s 8735, 8=36
« & & 5=1u» 513
s e o8 e a=2
e o e 8 & 5=1l4
s 8 s 8 5=16
ST TSN 5=14
PR R =14
s s s 49"9s 514
s s s s s 5*13
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ITEH PAGE
SCRT o 4 4 ¢ o o 6 5 o o 8 8 6 ¢ 8 8 o8 6 6 8 0 6 0 a8 s s 5=14

170

387

388

135
442

455

116
313
173
182
281
315
164

302
007

389

CSECOND NAME 4 o ¢ o ¢ ¢ 5 ¢ o 0 6 8 ¢ 6 6 0 6 6 o @ 723437°3497235,
SECONDNWQORD D Y S S N N T T T R S T S T Y T S RS SS L P R LD € )

SECURED 4 o 4 & 4 o 6 5 o o o o o 8 8 o 0 0 86 8 0 06 06 006 609 7=16
SECURLTYTYPE o 4 o o o 4 o ¢ ¢ o ¢ 5 6 0 6 6 8 ¢ s s o o T=las 7=15
<SECURITYTYPE MNEMUNIC s « o 4 o o o ¢ ¢ 5 8 « o s o o s o7=1637=15,
SECURITYUSE 4 ¢ o o o 5 o o o o ¢ o 5 o 6 o s s s s s s s T°14s 7=15
SSECURLTYUSE MNEMONLIC> ¢ 4 o 4 o o ¢ ¢ 6 s ¢ o ¢ o o o o o7=1637%15,
SEEK ® % & 4 ® & 8 e s s ¢ 8 s 8 5 8 8 s e 8 s 4 s 6 s s s s b=28
SSEEK STATEMENT> & 4 o s ¢ ¢ o ¢ s ¢ o o o s ¢ s o o 8220582058228,
SSEPARATURD. 4 o o o o o o o s o o o s o 0 6 o o o s o s s s3°133°1,
SEQUENCE ® o ¢ 4 4 o & + 8 8 s e 8 e 5 s 8 s 6 s s s s B=395, 8*3s
CSEGUENTIAL OPERATOR®s ¢ o o 4 o o 8 o o o o o o s o s o s o03%133°1,
SERIALND 4 4 o o 6 o o 5 o 6 5 8 8 06 6 06 6 6 6 ¢ 8 5 0 8 ¢ a 7=14
SET $ 8 0 8 & 4 8 6 4 6 4 P B 6 B % s 8 s e b a e e 8 s s s a Bel)
<SET STATEMENT s o o o o o o o o 6 o 5 5 5 o ¢ o « o 8=1138=11s8=12,
CSIGN> 4 o 4 4 o ¢ ¢ o 4 o ¢ 4 6 8 5 ¢ 2 8 6 8 86 ¢ 8 s o s s4=334%3,
<SIMPLE ARITHMETIC EXPRESSION® « o s o o o o 6 o o s s s o o9°239°2,
<SIMPLE BOOLEAN EXPRESSION®s o o o o o ¢ o o o o » & ¢ o +9=1139=11,
<SIMPLE POINTER EXPRESSION®s 4 o o o o ¢ o o o o o 2 s & 2922039720,
<SIMPLE STRING s o o o o o o o o 4 8 ¢ 4 o 6 8 o o o o s o s4°T34=7,
SSIMPLE VARIABLE>: o o o« o o 4 o o s 5%235=1,2%¢,7"¢3+8=58+8=40s8%41»
=9,
SINGLE o 4 o o o 6 ¢ o o ¢ € 4 o6 o 8 ¢ 6 0 8 0 8 3 0 6 3 T=15 7=16
<SINGLE PICTURE CHARACTER> o« o o o o ¢ o o o s o s o o o o7°2437224»

CSINGLE SPACEY> o o o s o o ¢ ¢ o o 8 s 6 6 6 8 o o 2 s s2°132°1,56"1,»

SINGLEPACK v & 4 4 o o o o ¢ & o 8 ¢ s 5 8 s o ¢ 6 5 6 0 3 s T=15
SINT o 4 © % 4 8 & % s 6 8 8 8 a2 8 & & 8 8 % s s a2 e e 5=17
SIRW ¢« 4 4 s ¢ o4 6 6 6 2 8 8 3 8 8 8 6 8 % 6 8 5 0 4 05 8 5=15
SISU o ¢ & & o o 6 6 4 ¢ 8 8 8 6 8 8 8 8 6 88 s a8 s s s 5=13
SIZE ¢ o o o ¢ o 6 8 o 4 6 6 8 3 8 6 0 6 8 0 8 s o s s 9=l 5"14
SIZEMOQUE o & o o o 6 8 & ¢ 6 6 o o 8 6 ¢ 6 6 0 0 s o & 3 I=14s 7=15
CSIZEMUUE MNEMONIC s & 4 5 5 o ¢ o s 5 o 8 0 o 8 o 6 o & 27163715,
SIZEOFFSET 4 o 4 o o o o o ¢ 5 o 5 0 ¢ o ¢ s 86 3 ¢ 8 8 s o s 7=14
SIZE2 o 4 ¢ 4 o 6 o 5 6 6 o 6 8 ¢ 8 28 6 6 6 068 6 8 s 8 s & 7=14
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Llen nAst
Snlr © o s & & & s 3 8 s & 8 s s 8 s 8 3 8 & 5 & s & s s s s 8=25
332 COKIP> o 4 4 o o o ¢ o 6 o 8 8 ¢ o 8 ¢ 6 5 3 4 s o 3 s s 29™2039%¢0,
301 <ORIP CLHARACTERD 4 4 & & o o o o o 6 5 o o 6 3 5 o o s o al=2u37=24,
353 CSLASH e 4 4 4 o 4 o o o 6 6 6 6 6 5 5 6 s 8 s 0 4 ¢2°132%1s3%1,9"2,
SLU™ & & s 2 e s e 2 s s & & & : s e s & s & % & & v v & € @ 7=ié
SNGL o 4 o 4 & o 5 ¢ 5 6 o 2 3 ¢ 8 o s o s s ¢ &« s s ¢ & 9"1¢5 5=13
145 CSUURCE> & 4 4 o o o o o o o o ¢ o ¢ s o o B%6UIG=4UsB=41,8"43+B8"4ls
144 <SUURCE LIST>. o o o o o o 5 o 5 5 s o s ¢ 6 o 4 o ¢ o s +B°4U38=40,
219 SOUURLE PAKT>s o o s ¢ o o & o« 8 o 6 6 o o o o s o o s & s8=40;8=40,
SPACE s 4 4 o o o o o o o o 8 8 s & o 8 8 o & ¢ o s s s o B=25s 8=2v
003 <SPACE>s 4 4 ¢« o o o o o s 6 & o 2 6 o 5 4 a o o a4 ¢ & 26°133=1,6%1,
SSPACE STATEMENID. ¢ o o o s o o o 6 o ¢ o o s o o o B=29;8°20s8%29»
136 <SPECJAL CHARACTERD G o o o o o o o o o 6 o 6 5 o o s & o & 22°132°1»
249 CSPECIPICATLONDS o o o 8 o 8 6 ¢ s s ¢ o o 6 o 3 s o 4 o o1=2937°¢9»
169 CSPECIFLLATION PART> o o o o o o s 8 o ¢ s o o o o o [=2937°2907=34)
443 SSPECIFPICATURD o 4 o 2 o o & & o o o o s o o s s s s o & s s3°133%1,
303 CSPECIFUIERDy 4 o o o o o 5 6 « o & 8 ¢ o 6 s a s o 5 a & 4722937229,
SPERU ¢ o o o o o ¢ o o o 8 8 6 & 8 3 6 2 8 3 & o s s v s 7214y 7=15
390 <SPEEU MNEMUNIC> 4 4 s o o o o o o 8 ¢ o a ¢ o o o ¢ s o oT™=1637=15,
SRCH o 4 4 4 o o & & & o 6 8 & s 8 & o 6 s o & 2 o & o o« & ¢ 5=11
STACLK 4 & o ¢« o o 8 o ¢ o ¢ o 8 5 & 8 & & s ¢ ¢ 2 2 s 8 s s 9=7» 5=8
207 <STACK SIZE> & o o o o o & 6 4 o o o o o o o o o & a o o oB=1538=18,
STACKER & & &« 2 ¢ 6 s ¢ & & s & ¢ 8 5 58 8 s 5 3 s s & ¢ & & & B=25
STACKUVERFLUW o o o o & o 8 o o o 8 o ¢ o s o o 8 s 2 s s 8355 836
STACKUNUERFLNA o o o 4 o o s 5 6 8 o ¢ o s o o o s s 5 & 8235, 5=36
STALKVECTIUR 4 & o o o o ¢ o 5 6 6 8 o o« o 0 s ¢ o s s o s & 5272 5=8
STATE ¢ & ¢ 4 o o o o o o4 6 ¢ 6 6 o 6 6 6 6 8 6 o o 2 ¢ 3 a8 ¢ T=14
391 <STATE MNEMUNIC> o 4 4 4 o o o o o o s 6 s 3 6 ¢ o s o o o7=1637=15,
009 CSTATEMENTD: 4 o o o o 6 o o o o o o 8=136%Ls7=08,/"3Us7=34s8=1,8"8»
8"32,8"35»0=30s
sSTeP © % & 8 8 & 8 8 & 8 % 5 8 & & 8 8 s s 2 8 4 3 s & & 3%l 0=B
319 CSTEP PART>, 4 o 4 o s o 6 8 o o s 6 6 ¢ o 6 s s s s ¢ s o ¢8=838=8,
STFEF ¢ 8 4 4 8 4 & 8 & 8 B s 6 & & & & 8 a3 8 e s 8 B s 4 4 » 5=14
sTur ® 6 4 & 8 4 8 3 8 s 6 & s 8 & e 8 s s & 0 4 s & 6 s s o8 &
STURRBLITEM & o o 4 o o & o 6 5 ¢ s o o o o 4 s o s s s o o a9°f5 5=17
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CSTRING> & 4 &« ¢ 4 & o & »
<STRING BRACKET CHARACTER>
<STRING CHARACTER> o 4 &
<STRING KELATIOND: & o o o
STRINGPRUTECT o o o o« & o

STUFF « 4 4 o ¢ o ¢ o ¢ @

CSUBARRAY DESIGNATUK>. o
<SUBARHAY PART>e 4 ¢ o s »
SUBSCRIBER “ v e s e e
<SUBSCRIPT>s & o o o o o o
CSUBSCRIFT LIST> o ¢ o 2 &
<SUBSCRIPT PART> o o o &
<SUBSCRIPTEU VARIABLE> ,

<SUBSCKRIPTEU wORD VARIABLE
SUNOTREAUY 4 4 s o s » &
SUPER 4 o 4 s o & o & o o
SXSN s 4 o s o s s o a
SYSTEMUIRECTORY o« o o o &
SYSTEMUIRFILE o o o & o &
CTABLE>s 4 o+ o ¢ s ¢ o o o
<TABLE MEMBERSHIP> o & 4 &
<TABLE PUINTER>e & s & &
TAPE S e s e 0 & 2 e e s
TAPEREELRECORD o ¢ o 4 &
TAPE? o & 6 o o o o o 2 &
TAPEY o 4 o 4 s s o o o
TEMPORARY 4 o o 5 & o &
KTERM> &« & 4 2 ¢ o 8 ¢ o
STEXT> o ¢ 4 ¢« o o 0 o o o
THRY b s 6 s e a8 8 o s s
<THRU CLAUSE>: o« o+ o o &
STIME> & o o o o o 6 s & o
TIMEOUT & ¢ ¢ o o o o & o
TIMER o 4 4 ¢ o ¢ & o o

rFAGE

47342154/, 7430840, 840,9"2»
a9 s 8 s 5 s o 8 s o s2=132"1»
e s s s 827132104208, 7"24s9"i3»
e s s 8 s s s b 8w $9™1239=12,
e b & s o s o s s s B8=35» B8=36
s 5 s s 6 s o s o s ¥O"(s H"14
S s & 8 8 s 4 s & & s 299399,
¢ 6 8 s b s s e 8 8 s $9%959=9,
¢ s o & 8 o s s & & & s o » A=y
o s 8 v s 8 4 e 8 9=235%2s9"14,
e 6 s s 8 $5°259%25525,5=6,9"9,
s 8 0 b 8 e 4 s 8 8 s 39°939=9,
5%235=2s7*/,8%0s0"C5,8"40sB"43,
B=44,9%12cr¥=14s9=20,

¢ 6 & 8 8 o 4 o 8 8 09%2089%¢0»

L R 7=15
e 5 s 6 s ¢ s s e 8 & 0 s I=15
I R 5=15
¢ o s 8 & o 6 8 e s b e =15
L S T T T R A =15

e 6 8 o 8 s s s B8=4UBGUsB"4G,
e 8 s e s s s s Y™1239"11,9"13»
e 8 s o o 89%1c39"L2s9"13s9"14,

5 s s 5 s s s b s s e s . T=lb
R 7=14
T S S T S 7=16

t 6 s e 0 v s s s 8 s e e Il

s o st s 8 & s s s 4 s e TI=16

¢ s 8 b s e s s s s s 89°259%2,
6 s 8 s s 0 6 s s[=837=8s7%7>
s 4 s & s & s e & * s s s s O=8
€ 6 o 8 s ¢ 5 s s o s +B*83B"8s
s o o ¢ o ob™1l30"11,8"13,8"14,

€ ¢ s s 8 s e 8 8 s 2 s 7=16

* & s ¢ & 8 ¢ s 8 o a 9O°f» 5=17
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057
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177
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229
421

314

285
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TITLE o o ¢ &« o s o o & ® 4 8 & ¢ o 8 & o s s 4 I=1l5
<TO PART>4s 4 & o o s o ¢ o t s 4 e s s s b e 6 1B=638%6
TuGulLt R ¢ o s o o s s s s s 5%7s S5"15
TOPOFSTALK A » s 4 s 6 4 8 & 8 ¢ 5%7s 5=17
TOUCH ¢ o o 2 ¢ o o o & & 6 5 ¢ ¢ s s s s o e9%(s 5=17
<TRANSFER PART>e 4 4 o o o € & o s o 4 a2 » ¢ «8=4u38=40,
<TRANSLATE TABLEDs 2 o o o ® s s s 6 s s B=A038™4UIB"=43»
TRANSMISSIONG o o o ¢ o o P R T SO RS S 7=14
TRANSMISSIONS o o o o ¢ o N 7*14
TRUE o & o o ¢ s & & o o ¢ & 5 & 4 s & 8 o s 0 s 3¢

TYPE> o & o 4 o o
<[YPE ULLLARATIGN>
<TYPE LULNTIFIER>,
<TYPE
<TYPE
UABU ¢ ¢« o o s o
CUNARY UPERATQR>

LisST>s 4 0
PAKT>y o o &

[

¢

<UNCONUITIONAL ITERATION>.
CUNCONDITIONAL STATEMENT>.

UNITNU 0 0 0 o 0
CUNITS>: & & . & &
<UNITS MNEMUONIC>
UNITSLEFT « & o o o
UNLUCK 4 ¢« 4 o o
<UNSIGNEVD INTEGER>
<UNSIGNEU
KUNSIGNEU NUMBEHR>,
UNTIL o o ¢ o s o o
UPUATE [ R T
<UPUATE COUNT> & o
<YPUATE PUINTER>
<UPUATEL VAR[ABLE>,.
USEUATE o & ¢ o o
USING o ¢ o 4 ¢ 4 »

Y} i~
VALY * s s s & o &

L]

Iy

INTLGER LISI>,

12393723, 7"957229s7%39s
eT=3937=1s7=39»
2 7T=3937=39,»
«T=3957=39,»
A T=3937=39,
t 4 & & s & e 0 s s 5=11
+9=239%2,
s828;8"1,
«8%138%1,8=8,
7=14
e8=4138%40,»
«e7=1637=15,
o s s 8 8 8 e 8 ¢ & =14
¢ 8 ¢ ¢ o ¢ & o s e5%7s 5=15
64°334%3s7=21,T7%24s739s7=43
e 8 5 s o 2 o o o ¢8=4038%40s
24=334=3,59"2,
3=1, 8=40
¢ 5 ¢ & 8 o o 8 & s s & [=15
o 6 6 o o o 8 8%8158°4UrB8%42»
B=40i8=4u,s8=4]1s8°425s8=43,
24U 8=40,8%42»
7T=14
7=34
8*38

4 8 & 5 3 e @
L] [] . . [ ] L] . . L]
& [ ] . L] * . . *

¢ & 8 t &6 & o & 5
L ] ] L] . L] L] ] . L] °
L] [ ] ] L) L] . L

. L] . [ ] . L] . L] L) [ ] L]

e e & o + & o+ ¢ B

[ ] L) L) . [ . L] ]

s 5 s A a2 s @ g=o,»

s .
] » L] L ) L] . [ ]
L[] L] L] * L[] L[] . [ ] . [ ] .
¢ 2 2 o & s 8 8 s 3%l

¢ & & & & ¢ 2 B3 s & @
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o5t ragt
VALUE o o 4 4 5 s o o s o . s 2 6 & s s s s 3%l 7%29, 7=43
027 <VALUE ARRAY UECLARATION>. « o o S s 6 e s s 6 o s s ¢ & Ta3s7°8,
102 <VALUE ARRAY IUENTIFIER> & o 4 o e s s 8 1 s 0 s s s 5°535%5,7=43,
060 <VALUE ARRAY PART LISI>s ¢ o & o S e e 4 s s 8 s s s a oT=4337=43,
327 <VALUE DESIGNATUR® o & o » o o o o s o s o o s 8 o s s 595352159211,
168 <SVALUE PART> . o o o 4 o o o o o s o 0 e s o o s 129372997 =34,
059 <VALUE TYPE> 4 ¢ o o o o o o o o N A F T ATEN
263 <VARIABLED> & 4 o o ¢ o 4 o o o o +5°235%159°359=11,922059°23s9°25»
VERSION o o v o o s o o 4 . ¢ 8 0 s 8 6 e 8 8 8 e s & 7=14
VERSIUNVIRECTURY 4 ¢ 4 o . P T 7=15
209 <VISIBLE NAME INDEX> o o s s o ® ¢ & 8 8 & & s o s s eB=1B38=18,
WALT & 4 s ¢ 4 8 e 2 e b & & o 8 & 8 s 5 a2 e o s s e s B=11
274 <AAIT PARAMETER LIST>s o o o 4+ & # s s s 8 s e8=1138°11,8=12,8%14,
120 <WAIT STATEMENT> o 4 ¢ s o ¢ & o s ¢8=1138=11s8=13,8"15,816+8=32,
WALITANURESET L T ¢ o ¢ o s & 8 s s 8 s 4 s . B8=1]
121 <WALITANDRESET STATEMENT> 4, o 4 o o +B8=11308=11s08=12508"13,8"1458=15,
8=l6s8=17»
202 <WAITANURESET=CUMPLEX STATEMENT> S s 6 5 s 4 e s s 4 s 08"1158%11»
201 <WAITANDRESET=SIMPLE STATEMENT>, B 6 ¢ 4 8 & e 4 s s e 2B8"1138=11»
199 <WAITUNEVENT STATEMENT>: o o 4 3 o s s B%1138=11,8"13,8"14s8%17»
272 <WAITONEVENT=COMPLEX STATEMENT>, S o ¢ s o s 88=1138"11+8"14»8=15,
271 <WAITUNEVENT=SIMPLE STATEMENT> S 6 6 0 s s o s s s s 4B8=1138"13s
200 <WAITUNTIME STATEMENT> 4 ¢ o & o S o o o o & s a2 e B*113B8"11s8"=13»
WHILE ¢ o o o ¢ o ¢ ¢ o 8 ¢ o $ ¢ o o o 8 6 o s 3=1, 8=4» 8=40
183 «<WHILE PART> 4 4 4 4 o a4 o o & S 8 4 8 o s 5 s b s s o eB=838%8,
WHOL s & ¢ o o ¢ o & o . ¢« 5 8 6 8 6 % e 8 b e & @ 5=12
WURD T S 6 0 s s s 0 e e 3%, T=39, 9=25
334 <AORD ARRAY ROW> & & « 4 o o 4 o S b e 8 s 8 s s s s s9%2039=20,
112 <wWORD ASSIGNMENT>s 4 6 o o o o P s 8 8 0 8 8 29"255823,8%4»9°45,
213 <WORD COUNT> & 4 o o o o o o & & o o 8 I=337%3,7=4,8"25,8°30sB"31»
174 <wORD LXPRESSION>: o o o ¢ o & o 09°2539°1,9=2,929,9%11,9=23,9=25;
248 <WORD EXPRESSION LIST> o & o & o Soe e 4 s e e s s st a9°2539%25,
368 <WORD INTRINSIC> 4 & ¢ 4 o ¢ & s o o 8 8 & o & o 8 2 4 85=735%7,
246 <WURD LTEM>, 4 o o s o o s ¢ & » ¢ % 6 8 8 0 0 & o 8 543945925,
193 <WORD VARIABLE®s o o « o ¢ s & o s e 8 1 s e s 9%2535°17,8%6,9225,
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WURLS & & . ¢ o 4
WUKRUSTACK & 4 + 4 &
ARITE o o 4 & o 4 &
137 «<wHITe STATEMENT>,
XALGY
XALuwOLoYMuOL s e e
XFORTHRANCUDE o o o

LL‘!\AUE [ e Ll &

XFORTRANSYMENL .
xSIuN ¢ s 4 4 b e
XTNU ¢ & & 4 o o &
ZAP 4 o v 4 4 e e
ZERUVIVILE o o & W
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s s s ¢ & s o o T=los 8=4]
¢ o o ¢ s s s s s s 5°7s D=y
820, 8%21, 8%28s 8=3us 8=32
s s s s & s 0%3058%20s8=30,
S s s 5 s 3 8 5 3 & & =15
L T S T T T =15
S e s 6 s+ e & 2 v s o =15
I P =15
¢ ¢ s v a2 s 0 e s 2°7, S5=15
L N Y T T T TS 3*y
T - L P L B 4
¢ s s & o s s s s B®=35, B"36
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