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INTRODUCTION

BLISS-11 IS A PROGRAMMING LANGUAGE FOR THE POP-11. IT IS
SPECIFICALLY INTENDED TO BE USED FOR IMPLEMENTING "SYSTEN
SOFTUWARE". AS SUCH IT DIFFERS FROM OTHER LANGUAGES IN SEVERAL
SIGNIFICANT LAYS.

1.

2.

3.

4.

5.

HIGHER LEVEL LANGUAGES DERIVE THEIR SUITABILITY FOR A PARTIC-
UALR PROBLEM AREA - FORTRAN/ALGOL FOR MATHEMATICS, SNOBOL

FOR STRINGS, GPSS FOR SIMULATIONS, ETC - BECAUSE THEY PROVIDE
TO THE USER A VOCABULARLY AND SET OF CONVENTIONS APPROPRIATE
TO THAT "PROBLEM" AREA. "UE VIEL “IMPLEMENTATION' LANGUAGES" IN A
SIMILAR WAY - AS APPLICATION LANGUAGES WHERE THE APPLICATION
1S A PARTICULAR BRAND OF HARDWARE. AS SUCH, AN IMPLEMENTATION
LANGUAGE MUST REFLECT THE CAPABILITIES AND ARCHITECTURE OF

ITS MACHINE.

INPUT/OUTPUT IS NOT A PART OF BLISS-11. 1/0 CAN BE
DONE DIRECTLY IN THE LANGUAGE MUCH AS AN ASSEMBLY PROGRAM
MIGHT, OR THROUGH SUBROUTINE CALLS.

EVERY ATTEMPT HAS BEEN MADE 70 GIVE THE USER EXPLICIT CONTROL
OVER THE CODE HE GENERATES AS HE CHOOSES, WHILE PROVIDING
MAXINUM CONVENIENCE OTHERWISE.

THERE ARE NO EXPLICIT OR IMPLICIT DATA MODES OTHER THAN

THE 16 BIT BINARY WORD. DATA MODES ARE ESSENTIALLY USER
DEFINED VIA THE STRUCTURE MECHANISM WHICH ALLOWS THE USER TO
SET OR COMPUTE AN ALGORITHM FOR DATA ACCESS.

CLEARLY BLISS-11 IS A CLOSE RELATIVE OF BLISS-18 FOR THE
POP-1@ AND SHARES MANY OF THAT LANGUAGES BIASES TOWARD
TREATMENT OF IDENTIFIERS, LACK OF GOTOES, IMPCORTANCE OF
STRUCTURES, ETC. THE INTERESTED READER MAY FIND IT USEFUL

TO EXAMINE THE DIFFERENCES BETWEEN THE TWO LANGUAGES AND

HOW THESE ARE A REFLECTION OF THE DIFFERENCES IN THE MACHINES
THEMSELVES.
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I.

LANGUAGE DEFINITION

1.1.1 ™MODULES

A MODULE IS A PROGRAM ELEMENT WHICH MAY BE COMPILED INDEPEND-
ENTLY OF OTHER ELEMENTS AND SUBSEQUENTLY LOADED WITH THEM YO
FORM A COMPLETE PROGRAM.

MODULE  ::1= BLOCK/
MODULE-HEAD BLOCK 'ELUDOM’
NMODULE-HEAD: 1= °'HODULE® NAME (PARAMETERS) =

A MODULE MAY REQUEST ACCESS TO OTHER MODULES®' VARIABLES AND
FUNCTIONS BY DECLARING THEIR NAMES IN EXTERNAL DECLARATIONS.

A MODULE PERMITS GENERAL USE OF 17S OWN VARIABLES AND ROUTINES

BY MEANS OF GLOBAL DECLARATIONS. THESE LINES OF COMMUNICATION
BETHEEN MODULES ARE LINKED BY THE LOADER PRIOR TO EXECUTION. A
COMPLETE PROGRAM CONSISTS OF A SEY OF COMPILED MODULES LINKED BY THE
LOADER. WHEN LOADING A NUMBER OF MODULES, IT IS NECESSARY THAT AT
LEAST ONE MODULE CONTAIN A MODULE HEAD, THIS IS REQUIRED TO

SET UP A STACK. NOTE THAT THE ELUDOM TO TERMINATE THE MODULE

IS OPTIONAL. ALL THAT IS REQUIRED IS THAT THE BLOCK WHICH
BEGINS AFTER THE MODULE DECLARATION IS CORRECTLY TERMINATED.

---~-THE- <PARAMETERS> FIELD- OF A HMODULE DEFINITION -1S USED TO CONTROL

THE COMPILATION, SEE SECTION II1.1.3 FOR A DESCRIPTIVE LIST
AND DEFAULTS.

EXAMPLE:

- 1THE START MODULE FOR BLISS 1S COMPILED IN FRONT OF A
INUMBER OF OTHER BLISS MODULES.

MODULE START (STACK=#48,SYNTAX) =
BEGIN

END
ELUDOM ITHIS LINE IS OPTIONAL

IT IS CONVENIENT TO LEAVE OUT THE ELUDOM IF, FOR EXAMPLE, YOU
WISH TO ADD A PARTICULAR MOOULE HEAD TO AN ALREADY EXISTING BLOCK.
THE SOURCE FILE FOR THE MODULE HEAD SHOULD PRECEDE THE BLOCK

FILE IN YOUR COMMAND STRING AND THE TERMINAL ELUDOM NEED NOT BE

APPENDED AT THE END.




[.1.2 BLOCKS AND COMMENTS

A BLOCK IS AN ARBITRARY NUMBER OF DECLARATIONS FOLLOWED BY AN
ARBITRARY NUMBER OF EXPRESSIONS ALL SEPARATED BY SEMICOLONS
AND ENCLOSED IN A HATCHING BEGIN-END OR " (" - ™}" PAIR.

BLOCK ::= 'BEGIN' BLOCKBOOY "END' / ( BLOCKBOOY )
BLOCKBODY 1:= DECLARATIONS EXPRESSIONS
DECLARATIONS ::= /DECLARATION;/

DECLARATIONS; DECLARATION;
COMPOUNDEXPRESSION ::= *BEGIN® EXPRESSIONS 'END* /

{ EXPRESSIONS )
EXPRESSIONS t:= /E/LABEL:E/ E; EXPRESSIONS
COMMENT ::» / ! RESTOFLINE ENDOFLINESYMBOL/
%X STRINGHI THNOPERCENT %

COMMENTS MAY BE ENCLOSED BETWEEN THE SYMBOL | AND THE END OF THE
LINE ON WHICH THE ! APPEARS. HOLWEVER, A ! MAY APPEAR IN THE
QUOTED STRING OF A LITERAL, OR BETWEEN TWO % SYMBOLS, WITHOUT
BEING CONSIDERED THE BEGINNING OF A COMMENT., LIKEWISE, A %
ENCLOSED WITHIN QUOTES WILL BE CONSIDERED PART OF A STRING.

AS IN ALGOL THE BLOCK INDICATES THE LEXICAL SCOPE OF THE NAMES
DECLARED AT ITS HEAD. HOWEVER, IN CONTRAST TO ALGOL, THERE IS
AN EXCEPTION. THE NAMES OF GLDBAL YARIABLES AND ROUTINES HAVE
A SCOPE BEYOND THE BLOCK AND ALTHOUGH THEY ARE DECLARED WITHIN
THE MODULE, THE EFFECT, FOR A MODULE CITING THEM IN AN EXTERMAL
DECLARATION, IS AS IF THEY WERE DECLARED IN THE CURRENT BLOCK.




1.

LITERALS

TUO BASIC DATA ELEMENTS ARE RECOGNIZED FCR THE PDP-11: THE

18 BIT UORD AND THE 8 BIT BYTE. LITERALS ARE NORMALLY CONVERTED

TC A SINGLE UORD, BUT MaY IN FACT END UP IN EITHER OF THE TUC
FORMS DEPENDING ON USAGE.

LITERAL ::- NUMBER/QUOTEDSTRING/PLIT
NUMBER : J - DECIMAL/CCTAL

DECIMAL is- DIGIT/DECIMAL DIGIT
OCTAL »g- #OIT/OCTAL 01T

QIT ii- o/i/z — P

DIGIT ::- 0/1/2 --- /9

NUMBERS (UNSIGNED INTEGERS] ARE CONVERTED TCO BINARY MCDULO
THE DATA SIZE. THE BINARY NUMBER IS 2'S COMPLEMENT AND IS
SIGNED. OCTAL CONSTANTS ARE PREFIXED BY THE SHARP SIGN, ft

QUOTEDSTRING "STRING"/'STRING'

QUCTED-STRING LITERALS MAY BE USED TC SPECIFY BIT PATTERNS
CORRESPONDING TCO THE 8-BIT ASCII COOE FCR PRINTING GRAPHIC
CHARACTERS ON THE EXTERNAL I/0 MEDIA, STRINGS OF ONE OR

TUC CHARACTERS MAY BE USED FREELY AS CHARACTER CONSTANTS.
LCNGER STRINGS MAY BE USED IN OWN AND GLOBAL DECLARATIONS

AS VALUES FCOR THE NAMESIZEVALUE (SEE SECTION 1.3.2). STRINGS
ENCLOSED IN DOUBLE QUOTE UILL ALWAYS BE RIGHT JUSTIFIED UITH
THE FIRST BYTE OF THE FIRST UORD 0 IN THE CASE OF STEINGS UITH
AN QDD NUMBER OF CHARACTERS.

UITH IN A QUOTED STRING THE QUOTING CHARACTER " IS REPRESENTED
BY TUO SUCCESSIVE OCCURRENCES OF THAT CHARACTER.



1.1.3.1 POINTERS TO LITERALS

A PLIT IS A POINTER TO A LITERAL HORD WHOSE CONTENTS ARE SPECIFIED
AT COMPILE TIME; E.G., PLIT 3 IS A POINTER TO A HORD WHOSE CONTENTS
WILL BE SET TO 3 AT LDAD TIHE.

PLIT s:= PLIT PLITARG
PLITARG 1:= LOAD-TIME-EXPRESSION /

LONG-STRING /

TRIPLE
TRIPLE ::= (TRIPLE-1TEM-LIST)
TRIPLE-1TEM-LIST s:= TRIPLE-ITEM / TRIPLE-ITEM, TRIPLE-ITEM-LISY
TRIPLE-ITEM :1:= LOAD-TIME-EXPRESSION /

' LONG-STRING /
DUPLICATION-FACTOR: PLITARG

DUPLICATION-FACTOR 13« COMPILE-TINME-EXPRESSION

wNOTE: "PLIT (3)+4" HAS 2 PARSES: PL1T LOAD-TIME-EXPRESSION
AND PLIT TRIPLE + EXPRESSION

THE LATTER CHOICE IS USED. HENCE, "PLIT (3)+4" IS THE SAME
AS "(PLIT 3)+4".

A PLIT MAY POINT TO A CONTIGUOUSLY STORED SEQUENCE OF LITERALS -
LONG STRINGS AND NESTED LISTS OF LITERALS ARE ALSD ALLOWED.
THE VALUE OF

PLIT (3,5,7,9}

1S A POINTER TO 4 CONTIGUOUS WORDS CONTAINING 3,5,7 AND 9 RESPEC-
TIVELY.. A LONG STRING (> 2 CHARACTERS) 1S ALSD A YALID ARGUMENT
TO A PLIT:

PLIT "THIS ALLOCATES 12 UDRDS"
ALLOCATES 12 WORDS OF 8-BIT ASCI1 CHARACTERS.
THE ARGUMENTS TO PLITS NEED ONLY BE CONSTANT AT LOAD TIME; PLITS
ARE THEMSELVES LITERALS, THUS NESTING OF PLITS 1S ALLOMED (WITH
THE INNER PLITS ALLOCATED FIRST):

EXTERNAL A,B,C;
BIND ¥ = PLIT {A, PLIT (B,C}, PLIT 3, "A LONG STRING", 5+3x3};

1S SUCH THAT:

.Y[B) = A; ..YI[1] = By .(LYI[1141) = C

«o¥(2] = 33 YI3] = "A "y .Y{4) = "LO"; .YIS] = "NG";
Y101 = 32;

IN ADDITION, ANY ARGUMENT YO A PLIT CAN BE REPLICATED BY SPECIFY]NG
THE NUMBER OF TIMES IT IS 7O BE REPEATED; E.G.

PLIT {7:3)




PRODUCES A POINTER TO 7 CONTIGUOUS WORDS, EACH OF WHICH CONTAINS
THE VALUE 3. DUPLICATED PLITS ARE ALLOCATED ONCE, IDENTICAL
PLITS ARE NOT POOLED - HENCE,

BIND X = PLIT (3: PLIT A, PLIT A, 2: (2,3));
IS SUCH THAT:
oo X[B] = L. X[1] = . X[2} = ,.X[3) = Ag

X081 = XI[1) = . X[2] NOT = .XI[3]3

X4 = XIB] = 23 .XIS] = XI[7] = 34

NOTE: THE LENGTH OF EVERY PLIT (IN WORDS) IS STORED AS THE
WORD PRECEDING THE PLIT. HENCE, IN THE LAST EXAMPLE, .X[-1] = 8.



1.1.4

NAMES

SYNTACTICALLY AN IDENTIFIER, OR NAME, IS COMPOSED OF A SEQUENCE
OF LETTERS AND/OR DIGITS, THE FIRST OF WHICH MUST BE A LETTER.
CERTAIN NAMES ARE RESERYED AS DELIMITERS, SEE APPENDIX A.
SEMANTICALLY THE OCCURRENCE OF A NAME IS EXACTLY EQUIVALENT TO
THE OCCURRENCE OF A POINTER TO THE NAMED ITEM. THE TERM
"POINTER" WILL TAKE ON SPECIAL CONNOTATION LATER WITH RESPECT
TO CONTIGUOUS SUB-FIELOS WITHIN A WORD: HOWEVER, FOR THE
PRESENT DISCUSSION THE TERM MAY BE EQUATED WITH “ADDRESS".

THIS INTERPRETATION OF NAME IS UNIFORM THROUGHOUT THE LANGUAGE
AND THERE 1S NO DISTINCTION BETHEEN LEFT AND RIGHT HAND VALUES.
CONTRAST THIS WITH ALGOL WHERE A NAME USUALLY, BUT NOT ALWAYS,
MEANS "CONTENTS OF".

THE POINTER INTERPRETATION REQUIRES A "CONTENTS OF" OPERATOR,
AND "." HAS BEEN CHOSEN. THUS .A MEANS "CONTENTS OF LOCATION A"
AND ..A MEANS “CONTENTS OF THE LOCATION WHOSE NAME IS STORED IN
LOCATION A". 70O ILLUSTRATE THE CONCEPT, CONSIDER THE ASSIGN-
MENT EXPRESSION

P-E

THIS MEANS "STORE THE VALUE COMPUTED FROM E INTO THE LOCATION
WHOSE POINTER IS THE VALUE OF P", (FURTHER DETAILS ARE GIVEN IN
1.2.2.) THUS THE ALGOL STATEMENT “A := B" IS WRITTEN “"A=.B". IT
1S IMPOSSIBLE TO EXPRESS IN ALGOL BLISS EXPRESSIONS SUCH AS:
"A=B", "A=,.B", ".A=.B", ETC.

NOTE: 'BLISS-11 CURRENTLY ACCEPTS THE LEFT-ARROM
CHARACTER AS THE ASSIGNMENT OPERATOR AS WELL AS THE
EQUAL SIGN AS DESCRIBED IN THIS MANUAL.

THE FOLLOWING IDENTIFIERS ARE INITIALLY DECLARED IN THE
BLISS-11 COMPILER:

RB - REGISTER @
R1 - REGISTER 1
R2 - REGISTER 2
R3 - REGISTER 3
R4 - REGISTER 4
RS - REGISTER 5
OP - REGISTER 5: THE DISPLAY REGISTER

SP - REGISTER B: THE STACK REGISTER
PC - REGISTER 7: THE PROGRAM COUNTER
VREG - REGISTER 8: THE VALUE REGISTER




1.1.5

THE "CONTENTS OF" OPERAYOR

THE OPERATOR "." 1S A UNARY OPERATOR USED TO DESIGNATE THE
CONTENTS OF THE LOCATION NAMED BY ITS OPERAND. THAT LOCATION
MAY BE IN CORE MEMORY OR ONE OF THE REGISTERS. THUS IF

"X" 15 THE NAME OF A WORD OF MEMORY, THEN ".X" NAMES ITS
CONTENTS, AND "..X" NAMES THE CONTENTS OF THE WORD POINTED AT
BY THE CONTENTS OF LOCATION X. SIMILARLY, IF R IS DECLARED

A REGISTER NAME, THEN ".R" DESIGNATES THE CONTENTS OF THAT

'REGISTER. - :



1.1.B POSITION AND S1ZE HODIFIER

THE BLISS~11 LANGUAGE PROVIOES THE FOLLOWING NOTATION AS A
MODIFIER TD EITHER THE "CONTENTS OF" OR ASSIGNMENT OPERATORSH

<POSITION, STZE>

THE POSITION AND S1ZE TOGETHER NAME A FIELO LHICH BEGINS
"POSITION" BITS FROM THE RIGHT HAND SIDE OF THE NAMED BYTE

AND EXTENDING “SIZE" BITS TO THE LEFT. THUS .X<@,8> DESIGNATES
THE CONTENTS DOF THE BYTE AT LOCATION X AND .X<@,16> DESIGNATES
THE CONTENTS OF THE LORD AT LOCATION X.

ON THE POP-11/28 THE SIZE MAY NOT EXCEED 16 BITS ANG THE
FIELD MAY NOT CROSS LIORD BOUNORIES.

WHEN USED WITH THE ASSIGWHENT OPERATOR THE NAMED FI1ELD IS USED
AS THE DESTINATION OF THE RIGHT HAND SIDE. THE CONTENTS OF
OTHER B8iTS IN A UDRDG ARE NOT AFFECTED.

EXAMPLES:
Xm,Y<B, B> 3
e, ¥<B, 8> :
Hm, {¥+1)<0,3> 1 YEQUIVALENT TO PREYIDUS LINE
Km, (¥Y-11<16,8> 3 JEQUIVALENT TO PREYIOUS LINE
¥<8,2>=] !

HOTE THAT THE PDSITION AND SIZE NOTATION FUNCTIONS YERY

SIMILIARLY TO THAT OF BL1SS-18. HOUEYER, THE LEGAL BLISS5-18@
ASSIGNMENT

Ka¥<3, 2> 1
HAS NO INTERPRETATION IN 8LISS-11 SINCE THERE IS NO WAY TD
TREAT THE PDSITION AND SEZE AS DATA AT EXECUTION TIME. (A
SYNTAX ERRDR WILL BE REPORTED IN SUCH A CASE.) IN 1¥ST
CASES, THE RESULTING INTERPRETATION IS THE SAME IN BOTH
LLANGUAGES, HOLEYER. '
SIMILARLY, NOTE THAT THE EXPRESSION

Ye. {IF .X THEN U<3,2> ELSE ¥Y<4,2>)
IS AN INCORRECT USAGE DF POINTERS IN BLISS-11.
NMOTE THE SEMANTICS OF

. K<B,8>4—. I"l'II
DIFFERS FRODM

(. X}<B,8>. ¥
iN THE FIRST CASE THE POSITION-S1ZE MODIFIEA IS ASSOCIATED
WITH THE CONTENTS OPERATOR (“.*)} 1#iLE 1IN THE SECOND CASE

IT IS ASSGCIATED WITH THE ASSIGNMENT DPERATOR. SEE SECTION
1.1.9 FOR FURTHER EXAMPLES.




1.

1.7

DEFAULT POSITION AND SIZE

IN THE ABSENCE OF A POSITION-SIZE MODIFIER THE COMPILER ASSUMES
A POSITION OF ZERO AND A SIZE EQUAL TO THAT GIVEN AT THE TIME OF
ALLOCATION OF THE NAME. REGISTERS HAVE A SIZE OF 16 BITS.
MEMORY HAS A S1ZE OF EITHER 8 OR 16.



I.1.8

DATA REPRESENTATION

ALL WORD VALUES ARE NORMALLY TREATED AS TWOS-COMPLEMENT SIGNED
INTEGERS. CERTAIN OPERATORS, EG. . (DOT), LEQU, ETC.,
TREAT THE WORD AS AN UNSIGNED INTEGER YALUE.

ALL BYTE QUANTITIES ARE NORMALLY TREATED AS UNSIGNED INTEGERS
RANGING BETWEEN 8 AND 255 IN VALUE.

ALL BOOLEAN TESTS DEPEND ON THE LOW-ORDER BIT OF THE WORD OR
FIELD BEING TESTED. THE RELATIONAL OPERATORS GENERATE A FULL
WORD B OR 1 AS THEIR VALUE, WHEN REQUIRED TO YIELD A VALUE.
ZERQO REPRESENTS FALSITY, AND ONE REPRESENTS TRUTH.



1.1.9

EXAMPLES

THE FOLLOWING EXAMPLES OF BLISS-11 SOURCE TEXT ANO THE CORRES-
PONDING MACHINE LANGUAGE EQUIVALENT IS OFFERRED TO ILLUSTRATE
SOME OF THE IMPLICATIONS OF THE PRECEDING SECTIONS,

BLISS-11 PAL11

e e ek S e s —— o —

{R,R1,R2 ARE REGISTER NAMES)

A = B; MoY 4B, A
A - .B; Mov B,A
A <8,8>= By HMoYB #B,A
A <8,8>= .B; MOVB B,A
A <B,8>= .B<8,8>; MovB B,A
A =« ,B<B,8>; CLR R
BISB B,R
royY R,A
(.A)<8,8> = ,B<8,8>; MoV AR
MOVB B+l,eR
A = .B; Mov B, ®A
A<B,8> = ,B; CLR R
BISB AR
HMovY B,eR
{,A)<@,8> = .B Moy AR
MOvB B,eR
A - l.B' nUV ﬁ'A
A= ,,B<B,68>; CLR R
BISB B8.R
Moy R, A




A - (.B)<8 8>t NOV
CLR
BISB
HOV

A - . <B+l)<B,8>t CLR
BISB
MOV

A<B,8> - (B+1)<8,8>{ nQVB
(A+1)<8,8> . B<§,8>{ nOVB

(A+.C)<0,8> - .B<8,8>+1}CLR
BISB
INC
MOV
MOVB

B.R

«R,R1
R1,A

R
B+1.R

B+l A
B+l A+l

RI
B.RI

C.R2
R1,A(R2)



I.2.1

EXPRESSIONS

EVERY EXECUTABLE FORI IN THE BLISS LANGUAGE (THAT IS, EVERY FORN
EXCEPT THE DECLARATIONS} COMPUTES A VALUE. THUS ALL COMMANDS
ARE EXPRESSIONS AND THERE ARE NO "STATEMENTS" IN THE SENSE OF
ALGOL OR FORTRAN. IN THE SYNTAX DESCRIPTION E IS USED AS AN
ABBREVIATION FOR EXPRESSION.

E t1:= SIMPLEEXPRESSION / CONTROLEXPRESSION



1.2.2

SIMPLE EXPRESSIONS

THE SEMANTICS OF SIMPLEEXPRESSIONS IS MOST EASILY DESCRIBED IN
TERMS OF THE RELATIVE PRECEDENCE OF A SET OF OPERATORS, BUT
READERS SHOULD ALSO REFER 7O THE BNF-LIKE DESCRIPTION IN 4.1.

' THE PRECEDENCE NUMBER USED BELOW SHOWLD BE VIEWED AS AN ORDINAL,
S0 THAT 1 MEANS FEIRST AND 2 SECOND IN PRECEDENCE.

IN THE FOL~

LOWING TABLE THE LETTER E HAS BEEN USED 7O DENOTE AN ACTUAL
EXPRESSION OF THE AFPROPRIATE SYNTACTIC TYPE, SEE APPENDIX A.

PRECEDENCE
1
1

EXAMPLE
COMPOUNDEXPRESSION
BLOCK

EO(E1,E2,,..,EN)

NAME (E1,E2,....EN]
NAME

‘LITERAL

.E
JE<El,E2>

E11E2

El ROT E2

-E
El1+E2

El-E2

SEHANTICS

THE COMPONENT EXPRESSIONS
ARE EVALUATED FROM LEFT
TO RIGHT AND THE FINAL
YALUE IS THAT GF THE

LAST COMPONENT EXPRESS-
SION.

A FUNCTION CALL, SEE 1.3.6.

A STRUCTURE ACCESS,
SEE I.3.5.

A POINTER TO THE NANMED
[TEM, SEE I.1.4.

VALUE OF THE CONYERTED
LITERAL, SEE I.1.3.

YALUE POINTED AT BY E,
POSSIBLY NMDDIFIED BY POSITION
AND SIZE E1 AND E2. (El

AND EZ2 MUST EVALUATE TO
COMPILE TIME CONSTANTS.)

E1 SHIFTED ARITHMETI~

CALLY BY E2 BITS. SHIFT

IS LEFT IF E2 IS POSI-

TIVE, RIGHT IF NEGATIVE.

E2 MUST EVALUATE TO A CONSTANT
AT COMPILE TIME, (TEMPORARILY)

ROTATE E1 BY EZ BITS.

ROTATE LEFT 1F E2 1S POSITIVE,
RIGHT IF NEGATIVE. E2 MUST BE
A COMPILE TIME CONSTANT.
NEGATIVE OF E.

Sut OF E’S.

DIFFERENCE BETHEEN E1
AND E2.

[NOTE ALL ARITHMETIC 1S CARRIED OUT MODULD 2(18) WITH A RESIDUE

OF -2(15},

ALL ARITHMETIC IS INTEGER; WHEN FLODATING POINT

ARITHMETIC 1S INTROOUCED IT WILL BE BY MEANS OF SPECIAL
OPERATORS, VIZ., FMPR, FDVR, FNEG, FADR, FSBR.]




PRECEDENCE
7

w oo i BT B B B BN ~d ~ - ~d ~J

b b el e
N = @

EXAMPLE

El
El
£l
El
El
E1
El
£l
gl
El

El
El

El
El
El

- E1

El

El<E3,E4>+E2
OR

El

Ei<E3,E4>=E2

EQL E2
NEQ E2
LSS £2
LEQ E2
GTR €2
GEQ E2
EQLY EZ

NEQU E2
LS50 E2

LEQU E2

GTRU E2

CEQU E2
NOT E

AND E2
OR E2
¥OR E2
EQV E2
- €2

- E2

SEMANTICS

£l = E2

NOT {E1 = E2)

€1 < E2

NOT {E1 > E2)

El » E2

NOT (El < E2}

UNSIGNED YERSIGNS OF THE
RELATIONAL OPERATORS, IE,

TREAT E1 AND E2 AS 16 BIT
UNSIGNED INTEGERS

BITUISE COMPLEMENT OF E
BITUISE AND OF E'S~

BITWISE INCLUSIVE OR OF E*'S
BITHISE EXCLUSIYE OR
BITUISE EQUIVALENCE

THE ¥YALUE OF THIS EXPRESSION IS
JOENTICAL TO THAT OF EZ, BUT AS

‘A SIDE EFFECT THIS YALUE IS

STORED INTO THE PARYIAL HORD
PGINTED TO BY E13 WITH ASSOCI-
ATIVE USE OF a, THE ASSIGNMENTS
ARE EXECUTED FROM RIGHT TOD LEFT:
THUS E1 = EZ = E3 FEANS El =

{E2 = E3I.




IN GENERAL, THERE 1S NO
GUARANTEE REGARDING THE ORDER

IN UHICH A SIMPLE EXPRESSION IS
EVALUATED OTHER THAN THAT PRO~
VI10ED BY PRECEDENCE AND NESTING:
THUS (R = 23 .R &« {R = 3}} HAY
EYALUATE TO B OR 3, SINCE THE
OPTINIZATION STRATEGIES MAY
CAUSE THE EXPRESSION .R TO BE
EYALUATED BEFORE OR AFTER (R=3),
DEPENOING ON CONTEXT.

THE READER SHOLALD REFER YO THE PDP-11 REFERENCE MANUAL FOR A
COMPLETE DEFINITION OF THE ARITHMETIC OPERATORS UNOER YARIOUS

SPECIAL INPUT YALUE CONDITIONS,

NOTE: AS OF THIS DATE (15 DEC) THE FOLLOWING GPERATORS ARE

NOT YET IMPLEMENTED:

ROT RDTATE

EQLY
NEQU

LSSy UNSIGNED RELATIONALS

LEQU
GTRU
GEQU



ON TARGET MACHINES WITH SPECIAL HARDWARE OPTIONS, ADDITIONAL
OPERATORS MAY BE INTRODUCED CORRESPONDING TO THOSE OPERATIONS.
PRIME EXAMPLES ARE:

EXAMPLES:

o o o o o an 0 o

{UITH PDP-11/45)}
FNEG E
El FADR E2
El FSBR E2
E1l FMPR E2
El FDYR E2
E1 FREM E2
FIX E
FLOAT E

A - OB+ICT2=
C = .B<1,2>;
X = .B+(Ym.2/2)y

FLOATING NEGATION
FLOATING ADDITION
FLOATING SUBTRACTION
FLOATING TULTIPLICATION
FLOATING DIVISION
FLOATING REMAINDER

FIX A FLOATING VALUE
FLOAT A FIXED VALUE



1.2.3.1 CONTROL EXPRESSIONS

THE CONTROLEXPRESSIONS PROVIDE SEQUENCING CONTROL OVER THE
EXECUTION OF A PROGRAIt; THERE ARE FIVE FORMS:

CONTROLEXPRESSION ::= CONDITIONALEXPRESSION / LOOPEXPRESSION /
CHOICEEXPRESSION / ESCAPEEXPRESSION / COROUTINEEXPRESSION



1.2.3.2 CONDITIONAL EXPRESSIONS
CONDI TIONALEXPRESSION s:= IF E1 THEN E2 ELSE E3

E1 1S COMPUTED AND THE RESULTING VALUE 1S TESTED. IF IT IS TRUE,
THEN E2 IS EVALUATED TO PROVIDE THE VALUE OF THE CONDITIONAL
EXPRESSION, OTHERWISE E£3 1S EVALUATED.

. CONDITIONALEXPRESSION ::= IF E1 THEN E2

THIS FORM 1S EQUIVALENT TO THE iF-THEN-ELSE FORH WITH B
REPLACING E3. HOWEVER, 1T DOES INTRODUCE THE "DANGLING ELSE"
AMBIGUITY. THIS 1S RESOLVED BY MATCHING EACH ELSE TO THE MOST
RECENT UNMATCHED THEN AS THE CONDITIONAL EXPRESSION 1S SCANNED
FROM LEFT TO RIGHT.

EXAMPLES:
IF .X<8,1> THEN J = .K ELSE Ja.Lg
J = (IF .X<8,1> THEN .K ELSE .L); |SAME EFFECT AS PREVIOUS
IF .L THEN
BEGIN.....END
ELSE
BEGIN. ... .END |
; 1BLOCKS ALLOW MULTIPLE STATEMENTS

POSITION « ,POSITION + (IF .CHAR EQi.. #11 %XTABX THEN 8 ELSE 1)



1.2.3.3 LOOP EXPRESSIONS

THE VALUE OF EACH OF THE SIX LOOP EXPRESSIONS IS -1, EXCEPT
WHEN AN EXITLCCP CR LEAVE IS USED, SEE 2.3.4.

LOCPEXPRESSICN ::- UHILE E1 DC E2

THE E1 IS COhPUTED AND THE RESULTING VALUE IS TESTED. IF IT
IS TRUE, THEN E2 IS COMPUTED AND THE COMPLETE LOQPEXPRESSION
IS RECOMPUTED; IF IT IS FALSE, THEN THE LOOCPEXPRESSICN EVALU-
ATICN IS COMPLETE.

LOOPEXPRESSION: : -UNTIL E3 DO E2

THIS FORM IS EQUIVALENT TO THE UHILE-00Q FORM EXCEPT THAT E1 IS
REPLACED BY NQT(E3) .

LCOPEXPRESSION: «-DO E2 UHILE E1

THE EXPRESSIONS E2.E1 ARE COMPUTED IN THAT SEQUENCE. THE VALUE
RESULTING FRCM El1 IS TESTED: IF IT IS TRUE, THEN THE CCMPLETE
LCCOP EXPRESSICN IS RECOMPUTEDt IF IT IS FALSE, THEN THE LOOP-
EXPRESSION EVALUATION IS CCMPLETE.

LOCPEXPRESSIONit-DO E2 UNTIL EZ3

THIS FORM IS EQUIVALENT TO THE DO-UHILE FORM EXCEPT THAT El1 IS
REPLZCED BY NOTCE3) .

LOOPEXPRESSION: : -INCR NAME FRCM El1 TO E2 BY E3 DO E4

THIS IS A SIMPLIFIED FORM OF THE ALGOL G8 FOR-LOOP. THE "NAME"
IS DECLARED TC BE A REGISTER OR A LOCAL FOR THE SCOPE OF THE
LOCP., THE EXPRESSICN El1 IS CCMPUTED AND STORED IN NAME. THE
EXPRESSIONS E2 AND E3 ARE COMPUTED AND STORED IN UNNAMED LOCAL
MEMORY UHICH FOR EXPLANATION PURPOSES UE SHALL NAME U2 AND U3.
ANY OF THE PHRASES "FRCOM E1" "TC E2" CR "BY E3" MAY BE CMITTED—
IN UHICH CASE DEFAULT VALUES OF E1 - 8, E2 - 2tle-1, E3 - 1 ARE
SUPPLIED. THEE FOLLOUING LOOPEXPRESSION IS THEN EXECUTEO:



'BEGIN REGISTER NAME; LOCAL U2,U3; U2-E2; U3=E3;
. UNTIL .NAME GTR-.UZ DO {(E4; NAME=.NAME+.U3)
END :

THE FINAL FORM OF A LOOPEXPRESSION ISt
LOOPEXPRESSION: t~DECR NAME FROM E1 TO E2 BY E3 DO E4

THIS IS EQUIVALENT TO THE INCR-FROM-TO-BY-0O FORM EXCEPT THAT THE FINAL
LOOP IS REPLACED BY

- BEGIN REGISTER NAME; LOCAL U2,U3; U2=E2; U3=E3;
UNTIL .NAME LSS .U2 DO (E4; NAME=.NAME - .U3)
END '

IF ANY OF THE FROM, TO, OR BY PHRASES ARE OMITTED FROM A DECR EXPRESSION,
DEFAULT VALUES OF E1«B, EZ2=-2115, AND E3=1 ARE SUPPLIED. NOTICE THAT

IN BOTH FORMS THE.END CONDITION IS TESTED BEFORE THE LOOP, HENCE THE LOOP
IS POTENTIALLY EXECUTED ZERO OR MORE TIMES.

EXAMPLES:

LINK=.BEGINNINGOFLINKEDLIST;
WHILE..LINK NEQ 8 DO BEGIN LINK=,.LINK END; !FIND LAST ITEM
ION LIST

'ADD UP FIRST N NUMBERS
SUM=0;
INCR J FROM 1 TO .N DO SUM=.SUM+.Js



1.2.3.4 ESCAPE EXPRESSIOUS

THE ESCAPE EXPRESSIOUS PERMIT CONTROL TO LEAVE 1TS CURRENT
ENVIRONHMENT. THERE ARE THREE FORHMS:

ESCAPEEXPRESSION: i = LEAVE LABEL UITHE /
EXITLOOP E /
RETURN E /
LEAVE LABEL

ANY EXPRESSION MAY BE LABELED BY PRECEEDING IT UITH THE LABEL
NAME AND A COLON. WITHIN A LABELED EXPRESSION, CONTROL MAY BE
CAUSED TO LEAVE THE EXPRESSION AND YIELD THE GIVEN VALUE AS THE
YALUE OF THE EXPRESSION.

THE LEAYE EXPRESSION MUST OCCUR WiTHIN THE CONTROL SCOPE

OF THE LABEL NAMED, THE SAME LABEL MAY ONLY BE USED ONCE WITHIN
THE LEXICAL SCOPE OF 1TS DEFINITION.

EXITLOOP IS A SPECIAL CASE WHICH EXITS TME SCOPE OF THE
INNERMOST LOOP CONTROL SCOPE WHICH CONTAINS IT. THE VALUE
BECOMES THE VALUE OF THE EXITED LOGP.

RETURN EXITS THE ROUTINE BODY AND PASSES THE GIVEN VALUE AS THE
VALUE OF THE ROUTINE.

IF THE "WITH E* 1S MISSING THEN "WITH B" IS PRESUMED.
EXAMPLES

IFIND INDEK OF FIRST SPACE IN LINE IMAGE OF SB CHARACTERS
VINDEX IS -1 IF NONE FOUND

INDEX«INCR J FROM @ TG 73 DO IF .(LINE+.J)¢B B» EOL #48
THEN EXITLOOP .J;

fHOU TO "BRANCH" TO NEXT ITERATION IN A LOOP
INCR J FROf1 1 7O 188 DO

L2: (...

IF .CONDITION THEN :LEAVE L2y !EXIT THE COMPOUND WHICH

ves IS THE LOOP BODY,IE.,
¥ 1JunP TO THE END OF THE

JITERATION (IF ANY).

'FIND FIRST ZERO ELEMENT OF A 2-D ARRAY
L3: (INCR I FROM 1 TO .I1MAX GO
INCR . FROM 1 TO .JMAX 0O
IF ARRAY(.I,.J1 EQL .® THEN (II=.I3JJw.Js LEAVE L3};.




1.2.3.5 CHOICE EXPRESSIONS

CHOICEEXPRESSION: : = CASE E OF SET EXPRESSIONSET
TES
EXPRESSIONSET ::= /E/;EXPRESSIONSET/E; EXPREGSIONSET

THE EXPRESSION E 1S EVALUATED AND USED TO SELECY THE E-TH
EXPRESSION DF THE FOLLOWING SET TG EXECUTE. THE FIRST EXPRESSION
IS EXECUTED IF E EQUALS 8, THE SECONO IF E EQUALS 1,ETC. THE YALUE
OF THE CASE EXPRESSION IS UNDEFINED IF E.IS LESS THAN ZERD DR
GREATER THEN THE NUNMBER OF EXPRESSIDNS.

EXAMPLES:)

ISUPPOSE TYPE(.CHAR)}=G 1F .CHAR 15 A NUMBER, it IF A LETTER,
| 2 1F !CNORABLE, EQ. SPACE, TAB, AN 3 OTHERWISE.
ICOLLECT A FDRTRAN STYLE IDENTIFIER, WITH COUNT BEING THE LENGTH

COUNT=03
IF TYPE (.CHAR) EGL } THEN
Do
CASE TYPE (.CHAR) OF
SET
{{I10+.COUNT) <8, 8>=,CHAR; COUNT=. COUNT+1) 3 ICASE=B
{{I0+.COUNT) <@, 8»=, CHAR; COUNT=. COUNT+1) 3 [CASE~1

a: ICASE=2
EXITCONDI TIONAL [CASE=3
TES

HHYLE (CHAR=NEXTCHARFROMINPUT{) ;1)



CHOICEEXPRESSION: 1= SELECT E OF NSET NEXPRESSIONSET
TESN

NEXPRESSIONSETs:e / NE / NE; NEXPRESSIONSET
NEise E:E / OTHERUISE:E/ALUAYS:E

THIS FORM IS SOMEWHAT SIMILAR TO THE CASE EXPRESSION EXCEPT THAT
THE EXPRESSION IN THE NEXPRESSIONSET ARE NOT THOUGHT OF AS BEING
SEQUENTIALLY NUMBERED--INSTEAD EACH EXPRESSION IN THE NEXPRES-
SIONSET 1S TAGGED WUITH AN "ACTIVATION" EXPRESSION. SUPPOSE LE
HAYE THE FOLLOWING SELECT EXPRESSION

SELECT E1 OF NSET E4: ES; EB: E7; EB: EJ; ElB:
E1l TEGN

THEN THE EXECUTION PROCEEDS AS FOLLOWS: FIRST E1 IS
EVALUATED, THEN E4, EB, E8, AND E18 ARE EVALUATED; CORRESPON-
DINGLY ES IS EYALUATED IF AND ONLY IF E4 IS EQUAL TO E1,

ETC. AS WITH THE CASE EXPRESSION, THE ORDER OF
EVYALUATION OF THE NSET ELEMENTS IS NOT DEFINED AND THE VALUE OF
THE ENTIRE EXPRESSION 1S THAT OF THE LAST ONE TO BE EXECUTED
AT EXECUTION TIME. THUS, THE VALUE OF THE COMPLETE SELECT
EXPRESSION IS UNIQUELY DETERMINED ONLY IN THE CASE THAT THE
ELIST CONTAINS PRECISELY ONE ELEMENT.

AN EXCAPE EXPRESSION IS ILLEGAL WHERE I1TS EXECUTION WOULD IMPLY
EXCAPE FROM AN NSET-TESN ENVIRONMENT.

IN PLACE OF ONE OF THE SELECTION EXPRESSIONS, E(4), E(6), ETC, ONE
.0OF THE TWO RESERVED LIORDS OTHERWISE OR ALLIAYS MAY BE USED, E.G.,
"ALWAYS:E(3)". THE EXPRESSION FOLLOWING AN "OTHERNISE:" WILL BE
EXECUTED JUST IN THE CASE THAT NONE OF THE PRECEDING SELECTION
CRITERIA WERE SATISFIED. THE EXPRESSION FOLLOWING AN "ALUAYS:"
WILL ALWAYS BE EXECUTED INDEPENDENT OF THE SELECTION CRITERIA.

IN THE FOLLOWING EXAMPLE .

Z=SELECT X OF
NSET
1:El:
T1E2;

OTHERWISE:E3;

36:E4;
ALUAYS:ESy

Q4:E6

TESN




(1} E1 WILL BE EXECUTED IF .X=1 OR .Y=l, THEN (2) EZ WILL BE EXECUTED IF
.X=7 OR .Y=7, THEN (3} E3 WILL BE EXECUTED IN THE CASE NEITHER E1 NOR E2
WAS EXECUTED, 1.E., X NOT = 701, .Y NOT = TO 1, .X NOT = TO 7,

AND .Y NOT = TO 7, THEN {(4) E4 WILL BE EXECUTED IF .X=36 OR .Y=36,

THEN (5) ES5 WILL ALWAYS BE EXECUTED, AND FINALLY (6) E6 WILL BE

EXECUTED IF .X=394 DR.Y=S4. THE VALUE ASSIGNEO TO Z WILL BE THAT

OF ES UNLESS .X=34 DR .Y«34 IN WHICH CASE THE VALUE ASSIGNED TO

Z WILL BE THAT OF E(8).

*'NOTE" THAT ALTHOUGH OTHERWISE ‘AND "ALUAYS MAY BE-PLACED IN ANY NSET-ELEMENT,
IT MAKES NO SENSE TO USE MORE THAN ONE OTHERWISE OR TO USE AN
OTHERWISE AFTER AN ALWAYS SINCE IN THESE CASES THE LATTER OTHER-
WISE'S CAN HAVE NO EFFECT, '

EXAMPLE:
ISUPPOSE WE HAVE A TELETYPE INPUT ROUTINE
SELECT .CHAR OF NSET
#15: ... 3 ICR=> ECHO LF
#1l: ... $ ITAB=> ECHO SPACES

TESN




1.2.3.6 CO-ROUTINE EXPRESSIONS

THE ABILITY TO CREATE AND COMMUNICATE BETWEEN CO-ROUTINES IS
YERY DESIRABLE. HOWEVER, CONSIDERATION IS DEFERRED UNTIL A
PROPOSAL. CAN BE WORKED OUT WITH THE MONITOR GROUP.




1.3.1

DECLARATIONS

ALL DECLARATIONS, EXCEPT MAP AND SWITCH, INTRODUCE NAMES EACH OF -
WHICH 1S UNIQUE TO THE BLOCK IN WHICH THE DECLARATION APPEARS.
EXCEPT WITH STRUCTURE AND MACRO DECLARATIONS, THE NAME INTRODUCED
HAS A POINTER BOUND TO IT.

THE DECLARATIONS ARE:

DECLARATION: : =ROUTINEDECLARATION/
STRUCTUREDECLARATION/
BINDDECLARATION/
MACRODECLARATIGON/
ALLOCATIONDECLARATION/
MAPDECLARATION/
LABELDECLARATION/
UNDECLARATION/
CALLSEQDECLARATION/
SIGNALDECLARATION

BEFORE PROCEEDING WITH A DETAILED DISCUSSION OF THE DECLARATIONS
WE SHALL GIVE AN INTUITIVE OVERVIEW OF THE EFFECT OF THESE DECLARATIONS.



1.3.1.1 STORAGE {AN INTROOUCTION)

A BLISS-11 PROGRAM DPERATES LITH ANO ON A NUMBER OF STGRAGE
"SEGHMENTS", A STORAGE SEGMENT CONSISTS OF A FIXED AND FINITE
NUMBER OF "WORDS", EACH OF WHICH IS COAPOSED OF A FIXED ANG
FINITE NUMBER OF "B1T5" (1s FOR THE POP-~11/28).

IN PRACTICE A SEGMENT GENERALLY CONTAINS EITHER PROGRAN OR DATA,
AND 1F THE LATTER, 1T IS GENERALLY INTEGER NUMBERS, FLOATING
POINT NUMBERS, CHARACTERS, OR POINTERS 7O OTHER DATA. TO A
BLISS-11 PROGRAM, HOWEVER, A SEGMENT MERELY CONTAINS A PATTERN OF
BITS,

SEGMENTS ARE INTRODUCED INTD A BLISS-11 PROGRAH BY DECLARATIONS,
CALLED ALLOCATION DECLARATIONS, FOR EXATPLE:

GLOBAL =1

OWN X,Y 5], Z;

LCCAL P {1881,
REGISTER R1, RZ;
ROUTINE F(A,B} = .At.B;

EACH OF THESE DECLARATIONS INTRODUCES ONE OR MORE SEGHENTS AND
BINDS THE IDENTIFIERS MENTIONED {E.G., G, X, Y, ETC,) TO THE
NAME OF THE FIRST B8YTE OF THE ASSOCTATED SEGMENT. {(THE FUNC-
TION DECLARATION ALSO INITIALIZES THE SEGMENT NAMED "F" TO THE
APPROPRIATE MACHINE COOE.)

THE SEGHMENTS INTRODUCED BY THESE DECLARATIONS CONTAIN ONE OR MORE
WORDS, WHERE THE SIZE MAY BE SPECIFIED {AS IN "LOCAL P[ip@l"),

OR DEFAULTED TO ONE {AS IN "GLOBAL G:"}., THE TBENTIFIERS INTRO-
CUCED BY A DECLARATION ARE LEXJCALLY LOCAL. TO THE BLOCK IN

WHICH THE DECLARATICON IS MADE {THAT IS, THEY OBEY THE USUAL

ALGOL SCOPE RULES) WITH ONE EXCEPTION - NAMELY, "GLOBAL" IDEN-
TIFIERS ARE MADE AVAILABLE TO OTHER, SEPARATELY COMPILED MODULES.
SEGMENTS CREATEO BY OWN, GLOBAL, AND FUNCTIDN DECLARATIONS ARE
CREATED ONLY ONCE AND ARE PRESERYED FOR THE BURAYION OF THE EX-
ECUTION OF A PROGRAM. SEGMZNTS CREATED BY LOCAL REGISTER DECLAR-
ATIONS ARE CREATED AT THE TIME OF BLOCK ENTRY AND ARE PRESERYED
ONLY FOR THE DURATIDN OF THE EXECUTION OF THAT BLOCK. REGISTER
SEGHENTS DIFFER FROM LOCAL SEGMENTS ONLY IN THAT THEY ARE ALLO-
CATEC FROM THE MACHINE’S ARRAY OF 6 GENERAL PURPOSE (FAST) REG-
ISTERS. RE-ENTRY OF A BLOCK BEFORE IT IS EXITED (BY RECURSIVE
FUNCTION CALLS, FOR EXAMPLE} BEHAVES AS IN ALGDL, THAT 15, LOCAL
AND REGISTER SEGMENTS ARE DYNAMICALLY 1L.OCAL TO EACH INCARNATION OF
THE BL0OCK.




THERE ARE TUC ADDITIONAL DECLARATICNS UHOSE EFFECT IS TO BIND
IDENTIFIERS TO NAMES, BUT UHICH DO NCT CREATE SEGMENTS;
EXAMPLES ARE:

EXTERNAL =
BIND Y2 - ¥+2, PA - P+.Aj

AN EXTERNAL DECLARATICN BINDS ONE OR MORE IDENTIFIERS TC THE NAMES
REPRESENTED BY THE SAME IDENTIFIER DECLARED GLOBAL IN ANOTHER,
SEPARATELY COMPILED MOCDULE. THE BIND DECLARATION BINDS CONE OR MORE
IDENTIFIERS TO THE VALUE OF AN EXPRESSION AT BLOCK ENTRY TIME.

AT LEAST POTENTIALLY THE VALUE OF THIS EXPRESSION MAY NOT BE
CALCULAELE UNTIL RUN TIME - A5 IN 'PA - P+.A» ABOVE.



1.3.1.2 DATA STRUCTURES (AN INTRODUCTION}

e v ek s b ek

TWG PRINCIPLES WERE FOLLOWED IN THE DESIGN OF THE DATA STRUCTURE
FACILITY OF BL1SS5:

-THE USER MUST BE ABLE TO SPECIFY THE ACCESSING ALGQRITHM
FOR ELEMENTS OF A STRUCTURE,

~THE REPRESENTATIONAL SPECIFICATION AND THE SPECIFICATION
OF ALGORITHMS WHICH OPERATE ON THE INFORMATION REPRESENTED
HUST BE SEPARATED IN SUCH A WAY THAT EITHER CAN BE RMODIFIED
WITHOUT AFFECTING THE OTHER.

THE GEFINITION OF A CLASS OF STRUCTURES, THAT 15, DF AN ACCESSING
ALGORITHM TO BE ASSQCIATED KITH CERTAIN SPECIFIC DATA STRUCTURES,
MAY BE MADE BY A DECLARATION OF SOMEWHAT THE FOLLOWING FORM:

STRUCTURE <NAME> [<FORMAL PARAMETER LIST>] = E

PARTICULAR NAMES MAY THEN BE ASSOCIATED WITH A STRUCTURE CLASS, THAT IS
WITH AN ACESSING ALGO1THNM, BY ANOTHER DECLARATION OF SGHEWHAT THE FORHM:

MAP <NAMNE> <NAME LIST>
CONSIDER THE FOLLOWENG EXAHPLE:

BEGIN
STRUCTURE ARYZII,J) = (LARYZ+(.1-1}%18+(.J-1));
OUN X[1ee?,YE1ee8l,Z(160);
TP ARYZ X:Y:Zy

*

X[.A,.Bl « .YL.B,.Al;

END;



IN THIS EXAMPLE WE INTRODUCE A VERY SIMPLE STRUCTURE, ARY2, FOR THO
DIMENSIONAL (18X19) ARRAYS, DECLARE THREE SEGMENTS WITH NAMES

X', "Y', AND 'Z' BOUND TO THEM, AND ASSOCIATE THE STRUCTURE CLASS
"ARY2’' WITH THESE NAMES. THE SYNTACTIC FORMS "XI[E1,E21" AND
"YI(E3,E4]1" ARE VALID WITHIN THIS BLOCK AND DENOTE EVALUATION

OF THE ACCESSING ALGORITHM DEFINED BY THE ARY2-STRUCTURE DECLARATION
(WITH AN APPROPRIATE SUBSTITUTION OF ACTUAL FOR FORMAL PARAMETERS).

ALTHOUGH THEY ARE NOT IMPLEMENTED IN THIS WAY, FOR PURPOSES OF
EXPOSITION ONE MAY THINK OF THE STRUCTURE OECLARATION AS DEFINING
A FUNCTION WITH ONE MORE FORMAL PARAMETER THAN I8 EXPLICITYLY
MENTIONED. FOR EXAMPLE, THE STRUCTURE DECLARATION IN THE PREVIOUS
EXANPLEs

STRUCTURE ARYZ2(I,J] = (LARYZ+(,[-1}=10+(.J-1})
CONCEPTUALLY IS IDENTICAL 70 A FUNCTION DECLATION
FUNCTION ARY2(FO,F1,F2) = (.FO+(.F1-1)%l1@+(.F2-1));

THE EXPRESSIONS "X(.A,.B]1" AND "Y[.B,.Al" CORRESPOND TO CALLS ON
THIS FUNCTION - I.E., TO "ARY2(X,.A,.B)" AND "ARY2(Y,.B,.A)".

SINCE, IN A STRUCTURE DECALARTION, THERE IS AN IMPLICIT, UN-NAMED
FORMAL PARAMETER, THE NAME OF THE STRUCTURE CLASS ITSELF IS USED TO
DENOTE THIS "ZERO-TH" PARAMETER. THIS CONVENTION MAINTAINS THE
POSITIONAL CORRESPONDENCE OF ACTUALS AND FORMALS. THUS, IN

THE EXAMPLE ABOYE, ".ARY2" DENOTES THE YALUE OF THE NAME OF THE
PARTICULAR SEGMENT BEING REFERENCED, AND 'XI[.A,.B)’ IS EQUIVALENT TOs:

(X+{.A-1)%18+(.B-1})

‘THE VALUE OF THIS EXPRESSION IS A POINTER TO THE DESIGNATED ELEMENT OF
THE SEGIMENT NAMED BY X.



IN THE FOLLOWING EXAMPLE THE STRUCTURE FACILITY AND BIND OECLARATION
HAYE BEEN USED TO ENCODE A MATRIX PRODUCT (Z(I,J) = Xo¥Y}. |IN THE
INNER BLOCK THE NAMES 'XR' AND 'YC' ARE BOUND TO POINTERS TO THE
BASE OF A SPECIFIED ROW OF X AND COLUMN OF Y RESPECTIVELY. THESE
IDENTIFIERS ARE THEN ASSOCIATED WITH STRUCTURE CLASSES WHICH ALLOW
ONE-OIMENSIONAL ACCESS.

BEGIN
STRUCTURE ARYZ2II,J] = {(.ARY2+(.]I-1)w18+(.J-1})),
ROUI{I] = (.ROU+.1-1),
COL(J] = (.COL+(.J-1)%106;
OUN X[1001,Y[108]1,Z(180];
MAP ARY2 Xi1Yi1ls

INCR 1 FROM 1 70 18 DO
BEGIN BIND XR -~ X[.1,1), ZR « Z[.I,1); MAP ROU XR:ZR;
INCR J FROM 1 TC 18 0O
BEGIN
REGISTER T; BIND YC=YI[1,.J1; MAP COL YC;
T e
INCRKFROM1TO18 00 7 « .T+.XRI.Klw.YC[.K]}
ZRI.J) « T
END;
END;

END



1.3.1.3 THE ACTUAL OECLARATION SYNTAX

M g e i i i et g i i SAud T " At

THE EXAMPLE DECLARATIONS IN THE PRCEDING TWO SUB-SECTIONS ARE
YALID BLISS SYNTAX: HOUEYER, THEY DO NOT REFLECT THE COMPLETE
POUER OF THE DECLARATIVE FACILiTYIES. THE FOLLOWING SECTIONS
(3.2 - 3.5} ARE DEFINITIVE PRESENTATIONS OF THE ACTUAL SYNTAX
AND SEMANTICS OF THESE DECLARATIONS. THE ACTUAL DECLARATIONS
PRESENTED 1IN THE FOLLOWING SECTIONS DOIFFER FROM THE EXAMPLES
GIYEN PREVIDUSLY IN THAT THEY ADMIT GREATER INTERACYION BETUWEEN
THE ALLOCATION DECLARATIONS AND STRUCTUIRE DECLARATIONS.



MEMORY ALLOCATION

THERE ARE FIVE BASIC FORHS OF ALLOCATION OECLARATION:

ALLOCATION DECLARATION ::= ALLOCATETYPESIZE MSIDLIST

ALLOCATETYPESIZE: : = ALLOCATESIZE ALLOCATETYPE/ALLOCATESIZE ALLOCATETYPE CALLT
ALLOCATSIZE::= /BYTE/WORD

ALLOCATETYPE ::1= GLOBAL/REGISTER/OUN/L.OCAL/EXTERNAL

MSIDLIST :¢= MSIODELEMENT/MSI0ELEMENT,HSEIDLIST

MSICELEMENT t:= STRUCTURE SiZEBCHUNKS

STRUCTURE ::= / STRUCTURENAME :

SIZEOCHUNKS ::= SIZEOCHUNK/SIZEOCHUNKs S1ZEDCHUNKS

S1ZECHUNK :3:= (DCHUNK/IOCHUNK ([ELIST]

TDCHUNK ::= NAME/NAME: IDCHUNK

AS WITH MOST OTHER DECLARATIONS, THE ALLOCATION DECLARATIONS
INTRODUCE NAMES WHOSE SCOPE !S THE BLOCK IN WHICH THE DECLARATIONS
OCCUR. REGISTER AND LOCAL DECLARATIONS CAUSE ALLDCATION OF STORAGE
AT EACH BLOCK ENTRY {INCLUDING RECURSIVE AND QUASI-PARALLEL ONES),
AND CCRRESPCNOING OE-ALLOCATION ON BLOCK €XIT. STORAGE FOR OLMN
AND GLOBAL DECLARATIONS S MADE ONCE (BEFORE EXECUTION BEGINS)

AND REMAINS ALLOCATED JURING THE ENTIRE EXECUTION OF THE PROGRAM.
EXTERNAL DECLARAT{ONS DO NOT ALLOCATE STORAGE, BUT CAUSE A LINKAGE
TG BE ESTABLISHED TO STORAGE DECLARED WITH THE SAME NAME IN A
GOLBAL OECLARATION GF ANOTHER MOOULE. SPACE FOR ALLOCATION IS
TAKEN FROM CORE FOR LOCAL, OWN, AND GLOBAL DECLARAT{DNS, AND

FROM THE HMACHINE®S HIGH SPEED REGISTERS FOR REGISTER OECLARATVIONS.
ALLOCATESIZE SPECIFIES WHAT UNIT SIZE 1S TQ BE ALLOCATED. IF

TH1S IS NOT PRESENT THEM WORD IS ASSLKIED.

THE INITIAL CONTENTS OF ALLOCATED MEMORY IS NOT BEFINED AND SHOULD
NOT BE PRESUIMED.

EACH MSIDELEMENT DEFINES A SET OF IDENTIFIERS AND SIMULTANEOUSLY
MAPS THESE IDENTIFIERS ONTO A SPECIFIED STRUCTURE. ({IF THE
STRUCTURE PART IS EMPTY, THE DEFAULT STRUCTURE 'VECTOR® IS ASSUMED,
SEE SECTION 3.5). EACH SIZED CHUNK ALLOUS, BY INTERACTION WITH
THE ASSOCIATED STRUCTURE OF THE MSIDELEMENT, SPECIFICATION OF THE
SIZE OF THE SEGMENT TO BE ALLOCATED - AND THE YALUES OF THE
"UNDOTTED STRUCTURE FORMALS" TO BE USED IN ACCESSING AN INSTANCE
OF THE STRUCTURE (AGAIN, SEE [.3.5),




[.3.3

MAP DECLARATION

—— — S Vol ot

MAP DECLARATION ::= NMAP MSIDLIST/MAP CALLTYPE MSIDLIST

THE MAP DECLARATION IS SYNTACTICALLY AND SEMANTICALLY SIMILAR TO AN
ALLOCATION DECLARATION EXCEPT THAT NO NEW STORAGE OR IDENTIFIERS ARE
INTRODUCED. THE PURPOSE OF THE MAP DECLARATION IS TO PERMIT RE-
DEFINITION OF THE STRUCTURE AND ELIST INFORMATION ASSOCIATED WITH

AN IDENTIFIER (OR SET OF IDENTIFIERS} FOR THE SCOPE OF THE BLOCK

IN WHICH THE MAP DECLARATION OCCURS.



[.3.4

BIND DECLARATIONS

v e -

BIND DECLARATION ::= BIND EQUIYALENCELIST

EQUIVALENCELIST ::= EQUIVALENCE/EQUIVALENCE, EQUIVALENCELIST
EQUIVALENCE ::= MSIDELEMENT = E

A BIND DECLARATION INTRODUCES A NEW SET OF NAMES WHOSE SCOPE 1S THE
BLOCK IN WHICH THE BIND DECLARATION OCCURS, AND BINOS THE VALUE OF
THESE NAMES TO THE VALUE OF THE ASSOCIATED EXPRESSIONS AT THE TIME

THAT THE BLOCK IS ENTERED., NOTE THAT THESE EXPRESSIONS NEED NOT
EVALUATE AT COMPILE TIME,



1.3.5

STRUCTURES

STRUCTURE DECLARATION ::= STRUCTURE NAME STRUCTUREFORMALLIST
= STRUCTURESIZE E

STURCTUREFORMALLIST ::= / [NAMELIST]

STRUCTURESIZE ::= / (E)

STRUCTURE OECLARATIONS SERVE TO DEFINE A CLASS OF DATA STRUCTURES
BY DEFINING AN EXPLICIT "ACCESS ALGOITHM", E, TO BE USED IN
ACCESSING ELEMENTS OF THAT STRUCTURE. THE CLASS OF STRUCTURES
INTRODUCED BY SUCH A DECLARATION 1S GIVEN A NAME WHICH MAY BE
USED AS THE STRUCTURE NAME IN AN ALLOCATION DECLARATION OR MAP
DECLARATION.

THE ACCESSING ALGORITHM, E, MAY NOT CONTAIN ANY DECLARATIONS.

THE NAMES IN THE STRUCTURE FORMAL LIST ARE FORMAL PARAMETER
IDENTIFIERS WRICH ARE USED IN TWO DISTINCT WAYS:

1. “DOTTED" OCCURRENCES OF THE FORMAL NAMES POSITIONALLY
CORRELATE WITH THE VALUES OF ELIST ELEMENTS AT THE SITE OF A
STRUCTURE ACCESS. (RECALL THAT A STRUCTURE ACCESS IS
SYNTACTICALLY NAME [ELIST).) THESE ARE REFERRED TO
AS "ACCESS FORMALS" AND “ACCESS ACTUALS" RESPECTIVELY.

2. "UNDOTTED" OCCURRENCES OF THE FORMAL NAMES POSITIONALLY
CORRELATE WITH THE VALUES OF THE ELIST ELEMENTS AT THE SITE
OF THE DECLARATION WHICH ASSOCIATED THE VARIABLE NAME WITH
THE STRUCTURE CLASS. THESE ARE REFERRED TO AS "INCARNATION
FORMALS" AND "INCARANATION ACTUALS" RESPECTIVELY.

IN ADDITION TO THE EXPLICIT FORMAL NAMES, THE STRUCTURE NAME, IN
"DOTTED" FORM, IS USED AS AN ACCESS FORMAL TO DENOTE THE NAME OF
THE SPECIFIC SEGHMENT BEING ACCESSED (THAT IS, TO DENOTE THE
POINTER TO THE BASE OF THE SEGMENT).



IF PRESENT, THE STRUCTURE SIZE, I.E., IE], IS USEC TC CALCULATE
(FRCM THE INCARNATION ACTUALS) THE SIZE OF THE SEGMENT TO BE ALLOCTEO

BY AN ALLOCATICN DECLARATION. AFTER SUESTITUTION OF INCARNATION
ACTUALS, THIS EXPRESSION MUST EVALUATE TO A CONSTANT AT COMPILE TIME.

THE SIMPLE EXAMPLE CF A TUC-DIMENSIONAL ARRAY GIVEN IN SECTION 3.1.2
MIGHT NQU BE WRITTEN:

BEGIN
STRUCTUREZARYZ2 [I, J] - [I*J] (.2RY2+ (.1-1} »wJ+ {. J-1}};
OUN ARY2 X:Y¥:Z[10,18]>
X(.A, .B) «- .YI.B,.A3]j

END i

THE DEFAULT STRUCTURE VECTOR, MENTICNED IN SECTION 3.2 IS
DEFINED BY

STRUCTURE VECTCR II] - III(.VECTOR + .I}<9,l6>t

IF DEFAULTED, THE SIZE PART OF A STRUCTURE DECLARATION ([I*J]
IN THE ABOVE EXAMPLE) IS DEFAULTED TO THE PRODUCT OF THE INCARNATION

ACTUALS (X:YtZ[18.,181 IN THE ABOVE EXAMPLE) .



[.3.8 ROUTINES

ROUTINEDECLARATION: : =  ROUTINE MNAME (NAMELIST} = E /
ROUTINE MAME = E

THE ROUTINE DECLARATION DEFINES THE MAME 70 BE THAT OF A POTEN-
TIALLY RECURSIVE AND RE-ENTRANT FUNCTION LHOSE VALUE IS THE
EXPRESSION E. THE SYNTAX OF A NORMAL SUBROUTINE-LIKE FUNCTION
CALL IS

Pl::= P1 (ELIST)} / Pl {}
"ELIST::= E / ELIST, E

WHERE P1 IS & PRIMARY EXPRESSION. CLEARLY, P1 MUST EVALUATE

TO A NAME WHICH HAS BEEN DECLARED AS A ROUTINE EITHER AT COMPILE
TIME OR AT RUN TIME. THE NAMES IN THE NAME-LIST OF THE DECLARA-
TION DEFINE (LEXICALLY LOCAL} NAMES OF FORMAL PARAMETERS WHOSE
ACTUAL VALUES ON EACH INCARNATION ARE DETERMINED BY THE ELIST AT
THE CALL SITE. ALL PARAMETERS ARE IMPLICITLY ALGOL "CALL-BY-
YALUE"; BUT NOTICE THAT CALL-BY-REFERENCE IS ACHIEVED BY SIMPLY
PRESENTING POINTER YALUES AT THE CALL SITE. PARENTHESES ARE
REQUIREC AT THE CALL SITE -EYEN FOR A ROUTINE WITH NO FORMAL PARA-
METERS SINCE THE NAME ON ITS OUN IS SIMPLY A POINTER TO THE ROUTINE.

DECLARATION: := GLOBAL ROUTINE NAME {NAMELIST} = E/
GLOBAL ROUTINE NAME = E

A ROUTINE NAME 1S LIKE AN OUN NAME IN THAT 1TS SCOPE IS LIMITED
TO THE BLOCK IN WHICH IT IS5 DECLARED AND TS YALUE [S ALREADY
INITIALIZED AT BLOCK ENTRY. THE PREFIX GLOBAL CHANGES THE SCOPE
OF THE ROUTINE TG THAT OF THE OUTER BLOCK OF THE PROGRAM ENYEL-
OPING ALL THE MORDULES. NOTE THAT THIS INHIBiTS A GLOBAL ROUTINE
FROM ACCESS TO REGISTER NAMES DECLARED OUTSIDE IT.

DECLARATION: = EXTERNAL NAMEPARLI{ST /
FORWARD NAMEPARLIST

NAMEPARL1ST::= NAMEPAR / NAHEPAHLIST,VNAHEPAH
NAMEPAR: : = NAME (E) / NAME

EXTERNAL AND FORWARD EACH TELL THE COMPILER HOW }ANY PARAMETERS,

- GIVEN BY Ew, ARE EXPECTED BY AN UNDECLARED ROUTINE NAME. FOR-
WARD IS FOR ROUTINES DECLARED LATER IN THE CURRENT BLOCK AND
EXTERNAL IS FOR ROUTINES FROM ANOTHER MODULE. THE COMPILER
PERMITS THE NUMBER OF ACTUAL PARAMETERS IN A ROUTINE CALL TO BE
GREATER THAN, EQUAL TO, OR LESS THAN TO THE NUMBER OF FORMALS DECLARED.
{SEE SECTION iV.1.2 FOR AN EXPLANATION OF HOW ARGUMENTS ARE PASSED
ON A ROUTINE CALL. IT WILL INDICATE THE RESULT WHICH DCCURS
WHEN THE NUMBER OF ARGUMENTS PASSEC IS NOT THE SAME AS THE NUMBER OF
FORMAL PARAMETERS IN THE ROUTINE DECLARATION.) A DEFAULT YALUE OF
ZERO IS SUPPLIED IF “"{E)}" IS HISSING.

*CLEARLY E MUST EVALUATE TO A CONSTANT AT COMPILE TI{E.




1.3.7

LABEL DECLARATION
LABELDECLARATION: : » LABEL LABELLIST
LABELLIST: = NAME/NAME, LABELLIST
LABELS ARE USED SOLELY IN CONJUNCTION WITH THE ESCAPE EXPRESSIONS.

EACH NAME TO BE USED AS A LABEL MUST BE SO DECLARED AT THE HEAD
OF THE BLOCK CONTAINING THAT USAGE.



1.3.8

MACRCS

IN ORDER TO FACILITATE PROGRAM READABILITY AND MODIFIABILITY, A
MACRO SYSTEM 1S EMBEDDED IN BLISS. THE SYSTEM ALLOUS NESTED MACRO
DEFINITION AS WELL AS ITERATIVE AND RECURSIVE FORMS OF EVALUATION.
SYNTAX FOR MACRO DECLARATION:¥

DECLARATION : +=[ACRO DEFINITIONLIST

DEFINITIDNLIST +:=DEFINITION /DEFINITIONLIST,DEFINITION
DEFINITION s :=NAME FIXEDPARMS ITERATEDPARMS=STRING $
FIXEDPARMS s t=/ {NAMELIST)

I TERATEDPARMS s:e/{)/INAMELISTI]

THE ESSENTIAL FUNCTION OF THE MACRO SYSTEM IS TO REPLACE THE

THE MACRC NAME AND ITS ACTUAL-PARAMETER LIST {WHEREEVER THE NAME
OCCURS WITHIN 1TS SCOPE IN THE PROGRAM) BY ITS BODY, WITH ACTUAL-
PARAMETERS SUBSTITUTED FOR FORMALS. THE BODY IS CONSIDERED TO BE

A STRING OF "ATOMS"--NAMES, LITERALS AND DELIfITERS--AND IS THEREFORE
INDEPENDENT OF EDITING SYMBOLS--BLANKS, CR,LF,AND BLISS COMMENTS
--ONCE THE ATOMS ARE DETERMINED AT MACRO OECLARATION TIME.

THE FORMAT OF THE MACRO CALL IS SIMPLY THE MACRO-NAME FOLLOWED

BY THE BRACKETED ACTUAL-PARAMETER L1ST, THE BRACKETS MUST BE ONE

OF THE PAIRS: (), [, <>, AND THE ACTUAL-PARAMETERS MUST BE SEPARATED
BY COMMAS. THE ACTUAL PARAMETERS THEMSELVES MAY BE ARBITRARY

STRINGS OF ATOMS; HOWEVER, OCCURRENCES OF THE BRACKETS: (), [), <>,
AND MUST BE NESTED.w ALL MACROS IN ACTUAL-PARAMETER LISTS ARE
EXPANDED BEFORE FORMAL/ACTUAL BINDING. s«

LET: HMACRO SUBSTITUTE-BODY(1) $§,
SIMPLE(F (1),...F(N})=BODY (2} 8,
PASS [1=BODY (3) §,
RECURSIVE(F{1),...F{N)) [1=B0ODY (4) $,
-ITERATED1 {(1},...1(N))~BODY(S) 8,
ITERATEDZ2(F(1),...,F(N)}YL[I(1),...,I(M)]=BODY(B) $8;

REPRESENT THE CANNONICAL FORMS OF MACRC DEFINITIONS PERMITTED IN
BLISS.  LET "MNAME (A(1),...,A(K))" REPRESENT A TYPICAL MACRO CALL,
WHERE THE A(I) ARE ACTUALS. THE REPLACEMENT ALGORITHIM VARIES
ACCORDING TO THE FORM OF THE DECLARATION:

1. SUBSTITUTE: THE BODY REPLACES THE MACRC NATME:
2. SIMPLE: OCCURRENCES OF F{(I) IN BODY{2) ARE REPLACED BY A(I);
BODY(2) IS SUBSTITUTED FOR THE CALL. UNSPECIFIED ACTUALS DEFAULT

TO THE EMPTY EXTRA ACTUALS ARE IGNORED BUT A WARNING MESSAGE
IS I1SSUED.

vevevevevevevovevest

v  UNLESS QUOTED--SEE "SPECIAL FUNCTIONS®.




3. PASS: THE BODY REPLACES THE MACRO-NAME (AND PARAMETER LIST)
ONLY IF AN ACTUAL-PARAMETER LIST IS SPECIFIED; OTHERWISE, THE
MACRO IS REPLACED BY THE EMPTY ATOM. 1IF AN ACTUAL-PARAMETER LIST
IS SPECIFIED, THE SPECIAL FUNCTION SREMAINING MAY BE USED IN
BODY (3) TO STAND FOR ACTUAL-PARAMETER LIST WITH OUTER BRACKETS
REMOVED AND THE "DEFAULT SEPARATOR" REPLACING THE COMMAS. v

4. RECURSIVE: IF A(N) IS NOT SPECIFIED, THE EMPTY ATOM REPLACES
THE CALL. OTHERUISE, A(I) IS BOUND TO F(I1} (I=1 TO N}, THE
REMAINING ACTUALS--A(N}+1,...,A(K}--DEFINE THE SPECIAL FUNCTION
SREMAINING MENTIONED ABOVE, WHICH 1S AVAILABLE FOR USE IN BODY({(4).
NOTE: A RECURSIVE CALL WITHIN THE BODY IS PERMITTED, NOT REQUIRED. vev

S. [ITERATED1: IF A{(N) IS NOT SPECIFIED, THE EMPTY ATOM REPLACES THE
CALL. OTHERWISE, A(I) IS BOUND TO I(I) (I=1 TO N), AND $REMAINING
1S DEFINED AS IN THE RECURSIVE FORHM. THE BOOY IS OUTPUT. IF
A2N IS NOT SPECIFIED, THE EXPANSION TERINATES. OTHERWISE, THE
"DEFAULT SEPARATOR"w 1S OUTPUT, I(I)} TAKE ON THE STRINGS A
{21}, AND THE BODY 1S OUTPUT. THE PROCESS CONTINUES ITERATIVELY
UNTIL THE ACTUAL-PARAMETER LIST IS EXHAUSTED (A{JUN) IS NOT SPECIFIED,
FOR SONE J}, PRODUCING INSTANCES OF BODY, SEPARATOR, BOOY...
SEPARATOR, BODY.

6. ITERATED2: THE FIXED FORMALS ARE BOUND TG THE FIRST N ACTUAL-~
PARAMETERS--A (I} TO F(I). THE EXPANSION THEN BEHAVES AS IF A
MACRO SIMILAR TO ITERATED! WERE DEFINED; I.E., THE ITERATIVE
EVALUATION IS PERFORMED WI1TH BINDINGS I{(I} TO A(N}+I+J1 (ON
THE JTH ITERATION).

DEFAULT SEPARATOR:

THE SEPARATOR GENERATED IS ALWAYS A FUNCTION OF THE BLISS CONTEXT
WHICH PRECEDES THE MACRO CALL. IF SOME CASES, BRACKETS ARE AUTOMATICALLY.
GEERATED ARODUND THE REPLACED MACRO CALL.

'PRECEDING CONTEXT GENERATED SEPARATOR GENERATED BRACKETS

SEPARATOR: , OR ; . OR ;
LEFT BRACKETS:
- BEGIN OR ( IN A BLOCK
OR COMPOUND.
SET OR NSET -
([< ' R
DECLARATORS: | '
ALLOCATING, MACRO, MAP

P e gt v ———

——————— ——

ROUTINE, GLOBAL ROUTINE, '

" ————— e e e ——————— ——

—— g —

oooooooo

*SEE "DEFAULT SEPARATOR" ABOVE.
wwEXTENSIONS TO RECURSION MAY BE EXPECTED.




PRECEDING CONTEXT

STRUCTURE NAME IN A
MAPPING DECLARATION

PLIT

OF AFTER CASE

OF AFTER SELECT

EXPRESSION OR NAME
OPERATOR

SPECIAL FUNCTIONS:

GENERATED SEPARATOR

-,

THE SAME OPERATOR

GENERATED BRACKETS

(}
SET TES

1. SREMAINING: IN ANY MACRO OF THE FORMS BOOY (3)-BOOY{(E) ABOYE, THE
ACTUAL PARAMETERS NOT YEY BOUND IN A MACRO EXPANSION. THE
BRACKETS ARE REMOYED FROM THE PARAMETER LIST; THE SEPARATOR
BETUEEN THE PARAMETERS IS DETERMINEO FROM THE CONTEXT OF THE

USE OF THE FUNCTION,

2. SLENGYH: THE NUMBER OF ACTUALS PASSED IN THE CURRENT IMACRO CALL.

3. $COUNT: THE DEPTH OF RECURSION OF A RECURSIVE MACRO (1ST
CALL IS DEPTH @} OR THE {@-0ORIGIN) ITERATION COUNT DF AN
1TERATIVE MACRO (THE NUMBER OF DEFAULT SEPARATORS WHICH HAYE BEEN

PROOUCED) .

4. SOUOTE: THE ATOM FOLLOWING THE $0UOTE LOSES 1TS NORMAL MEANING
IN THE CURRENT CONTEXT:

A. HMACRO BCOY DEFINITION: MUST QUSTE &, SQUOTE, AND SUNQUOTE
IF THE[R USE AT MACRO DEFINITION TIME IS NOT DESIRED;

B. HMACRO ACTUAL-PARAHETER LIST EVALUATEION: MUST QUOTE MACRCS
EXPANSION 1S TO BE SUPPRESSED UNTIL AFTER ACTUAL SUBSTITUTION
INTO THE BODY ANMD BRACKETS WHICH ARE NDT PROPERLY NESTED.

5. SUNQUOTE: THE ATOM FOLLOUING THE SUNQUOTE IS *EVALUATED® ONE

LEVEL IN A MACRO BOOY SPECIFICATION.

THE FIRST LEVYEL OF EVALUATION

CAUSES MNAMES 70 BECOME "LEXEMES"--E.G. A LOCAL VARIABLE--; THE SECOND
CAUSES MACROS TO BE EYALUATED.

B. BSTRING: A PARAMETER LIST MUST BE PASSED. THE STRING YALUES
OF THE LIST ARE CONCATENATED 7O FORM A STRING (A SINGLE ATOH1). NAMES
HAYE THEMSELVES AS STRING VALUES; NUMBERS HAYE THEIR ASCII

EQUIVALENT.

7. SNAME: A PARAMETER LIST MUSY BE PASSED.

IS DETERMINED AS FOR #STRING.

THE STRING VALUES OF
THE RESULTING

STRING 1S USED AS A MAME (1DENTIFIER}--ITS FORMAT fUST BE
ACCEPTABLE TO THE LOADER (NGT NECESSARILY THE COMPILER}.




EXAMPLES:

1.

MACRO  HBYTE=8, 88, IPOSITION AND S1ZE OF HIGH-OROER BYTE
LBYTE=8, 88, IPOSITION AND S1ZE OF LOW-ORDER BYTE
TAB=OUTPUT (#14)8; ICALL OUTPUT ROUTINE 7O SEND A TAB

A<LBYTE>=.B<HBYTE> IIMOYE A BYTE

MACRO  OUTERR (NUM,MSG)= ’
OUTSTRING(PLIT(8STRING ("ERR’ ,NUM, "t " ,1SG)) 8;

%USE THIS MACRO TO CALL AN OUTPUT ROUTINE WITH A POINTER
TO AN ERROR MESSAGE AS THE ARGUMENT %

OUTERR (4, " INVALID DATA') IS EQUIVALENT 70
OUTSTRING (PLIT ("ERR4: INVALID DATA’})

MACRG  COND (BOOLMEXP) {] =
{F BOOL THEN EXP EL (SREMAINING) COND (SREMAINING)$;
MACRC EL [J=ELSES; !GENERATE ELSE ONLY IF PARAMETER IS NON-EMPTY

% CALL COND WITH PAIRS OF BOOLEAN EXPRESSIONS AND EXPRESSIONS.
THE RESULT AT EXECUTION TIME IS THE BOOLEAN EXPRESSIONS

ARE EVALUSTED UNTIL ONE IS TRUE THEN THE CORRESPONDING
EXPRESSION 1S EXECUTED%

COND (.B,A=.X,.X OR .Y, FCT{.N})
GENERATES

IF .B THEN A=.X
ELSE IF .X OR .Y THEN FCT (.M}

MACRO FLAGS (FLAGWORD) [FLAGNAME] =
BIND FLAGNAME=FLAGWORD<$COUNT,1>8;
% THIS BINOS VARIOUS FLAG NAMES TO INDIVIDUAL BITS
IN THE SPECIFIED WORD %

FLAGS (X,LIST,ERR,OPT,PIC)
GENERATES

BIND LIST=X<8,1>;
BIND LRR=X<l,1>;
BIND OPT=X<2,1>;
BIND PIC=X<3,15;

MACRO REV(X) [I1=REV (S8REMAINING) CC(SREMAINING) X$;
CCll-,8; IGERERATE COMMA ONLY IF PARAMETER IS NON-EMPTY
%REVERSES THE PARAMETER LIST %

REY {(A,B,C,D} GENERATES D,C,B,A
MACRO INITLOCALARRAY {NAME) ()=

LOCAL NAME [$LENGTH-1]
LOAD (NAME, 8REMAINING) 84




MACRO  LOADG (BASE} [VALUE] =
BASE [8COUNT] =VALUES;

INI TLOCALARRAY (A,4,3,7,8,1)
GENERATES
LOCAL AI[B]:
AlB) =4y
A =3;
A(2]1=7;
A[31=0;
Al4) =l



1.3.9 UNDECLARE DECLARATION
DECLARATEON: : «UNDECLARE NAMELIST

THE IDENTEIFIERS ARE IN THE NAMELIST BECGHME UNOEFINED WITHIN THE
SCOPE OF THE DECLARATIDN.



1.32.18

1.3.18.1

1.3.18.2

CALLING SEQUENCE DECLARATICNS
<CALLSEQUENCE DECLARATICHN

LINKAGE < I DENT IFI ERxCALL TYPE> («CALL ARGLIST>)

<CALL TYPE> BLISS/EMT/TRAP

<CALL ARGLIST:» .+ -<CALL ARGIYPE>
<CATILARGLIST>, <CALLARGTYPE:>

«CALLARGTYPE> . .-STACK /

REGISTER <«INTERGER:

THE LINKAGE DECLARATICN SERVES TC DEFINE THE FOLLCOUING IDENTIFIER
AS THE NAME OF A PARTICULAR TYPE OF CALLING SEQUENCE. IN ADDITION
TCO THCSE DEFINABLE BY THE USER THERE ARE TUO LINKAGE TYPES,
FCRTRAN AND INTERRUPT, UHICH ARE PREDEFINED.

(FORTRAN, INTERRUPT AND ANY IDENTIFIES DECLARED AS ABOVE ARE
CALLED LINKAGE KEYWORDS.)

FCRTRAN LINKAGE

IN BRIEF, THE FORTRAN LINKAGE IS CCMPATIBLE UITH THE PDP-11/28
FORTRAN IV 50 THAT FORTRAN COMPILEQ ROUTINES MAY CALL BLISS
COMPILED ROUTINES ANQ VICE-VERSA. NOTE THAT FORTRAN USES &
CALL-BY-REFERENCE METHOC CF PARAMETER PASSING UHILE BLISS USES
CALL-BY-VALUE. THE BLISS CODER MUST EXPLICITLY ACCOMODATE

THE FORTRAN COMVENTION (SEE SECTION FOR FURTHER DISCUSSION.)

(NCTE THAT THE FORTRAN LINKAGE IS INHERENTLY NCON-REENTRANT SINCE
FORMAL PARAMETERS ARE PASSED IN A MANNER THAT IS EFFECTIVELY LIKE
AN OWN ARRAY RATHER THAN A LOCAL ARRAY.)

INTERRUPT LINKAGE

THE INTERRUPT LINKAGE SPECIFICATION IS APPROPRIATE ONLY TC ROUTINE
DECLARATIONS. IT DECLARES THAT THE ROUTINE UILL BE ENTERED AS

& RESULT COF AN INTERRUPT COR TRAP. NOTE THAT THIS DECLARATION

QONLY COMPILES A RCUTINE FOR SERVICING INTERRUPTS. THE USER MUST
SEPARATELY ARRANGE TO ESTABLISH THE ROUTINE NAME AND DESIRED
STATUS WORD IN THE APPROPRIATE INTERRUPT VECTOR.

AN INTEERUPT ROUTINE MAY NOT HAVE ANY EXPLICITLY DECLARED
FORMAL PARAMETERS. HOUEVER IT HAS TUO IMPLICITLY DECLARED
FORMAL PARAMETERS, OLDPC AND OLDPS, UHICH MAY BE USED TO ACCESS
THE PROGR2M COUNTER AND PROCESSCR STATUS SAVED ON THE STACK

BY THE INTERRUPT HARDWARE.



1.3.18.3 BLISS LINKAGE

THE BLISS LINKAGE ALLOWS THE USER TO SPECIFY THAT CERTAIN
YALUES KILL BE PASSED TO A SUBROUTINE ON THE EXECUTION
STACK WHICL GTHERS MAY BE PASSED IN THE HARDWARE REGISTERS.
IN THE DECLARATION, THE KEYHORDS STACK OR REGISTER MAY BE
USED 70 DESIGNATE THE METHOD OF ARGUMENT TRANSMISSION FOR
THE CORRESPONDING ARGUHENT. FOR EXAMPLE,

LINKAGE SST=BLISS (STACK,REGISTER 2}

SPECIFIES THAT THE FIRST ARGUMENT GOES ON THE STACK AND THE
SECOND 1S PASSED IN REGISTER 2. AN ABSOLUTE INTEGER N THE
RANGE B TO S INCLUSIYE NMAY BE USED FOR THE REGISTER NUMBER.

ANY ARGUMENTS iN ADDITION 7O THOSE OEFINED IN THE CALL WItt BE
AUTGMATICALLY PASSED ON THE STACK. THE DEFAULT LINKAGE FOR ALL
ROUTINE CALLS AND DECLARATIONS 1S EQUIVALENT TO THE SPECIFICATION

LINKAGE BLISS11=BL155();
THAT IS, ALL ARGUMENTS ARE NDRMALLY PASSED ON THE STACK.
1.3.18.4 EMT AND TRAP LINKAGE

(EMT AND TRAP CALLING LINKAGES ARE NOT CURRENTLY DEFINABLE.
EMT AND TRAP SPECIAL FUNCTIONS ARE AYAILABLE AS DESCRIBED IN
SECYIDN 11.

THE GDAL IS TD BE ABLE TO CONYENIENTLY INTERFACE TG DOS,RSX,
OR OTHER OPERATING SYSTEM TRAP HANDLERS. THE VARIETY OF
RESPONCES TO ENMT'S BY DOS, FOR EXAMPLE, HAS POSED CERTAIN
FPROBLENMS IN MEETING THIS DBJECTIVE. AS AN INTERIH MEASURE,
A SET OF SYSTENM MACROS WILL 8E PROYIDED FOR INVOKING MONITOR
SERYICES. THESE ARE OUTSIDE OF THE SCOPE OF THIS DOCUMENT]



[.3.11

[.3.11.1

LINKAGE DECLARATIONS

ONCE AN IDENTIFIER HAS BEEN DEFINED TO BE A LINKAGE DECLARATION
KEYWORD, IT MAY BE USED IN THE FOLLOWING WAYS WITHIN THE SCOPE
OF ITS DECLARATION,

ROUTINE TYPING

PRECEEDING THE ROUTINE KEYWORD IN A ROUTINE DECLARATION. IN

1.3.11.2

[1.3.11.3

THIS CONTEXT THE NAMED LINKAGE TYPE DESIGNATES THE CONVENTIONS
THAT WILL BE USED TO CALL THE ROUTINE BEING DECLARED, AND HENCE
GOYERNS THE ENTRY AND EXIT CONVENTIONS NEEDED TO COMPILE THE
ROUTINE. FOR EXAMPLE:

BEGIN
FORTRAN ROUTINE MAX(A,B)=...

LN

END
LINKAGE ATTRIBUTE FOR IDENTIFIERS.

FOLLOWING ONE OF THE KEYWORDS EXTERNAL, GLOBAL, OLN, OR MAP AND
FOLLOWED BY A MSIDLIST. THE EFFECT IS TO SPECIFY THAT WHEN

AN IDENTIFIER SO DECLARED IS USED SYNTACTLY AS THE NAME OF A
ROUTINE CALL, THEN THE DECLARED CALLING SEQUENCE WILL BE USED
TO EFFECT THAT CALL.

EXAMPLE:

FORWARD FORTRAN A,B;

EXTERNAL INTERRUPT LPT,DSK,B72;

BYTE OWN FORTRAN BYTEVECTOR F [188]1;

"LOCAL" CALL SEQUENCE DESIGNATION
WHEN THE LINKAGE NAME IS ITSELF USED SYNTACTICALLY AS A ROUTINE
NAME IN A ROUTINE CALL EXPRESSION, THE THE FIRST ARGUMENT IS
EVALUATED AT RUN-TIME AND INTERPRETED TO DESIGNATE THE ROUTINE
ENTRY POINT TO BE CALLEO. THE REMAINING ARGUMENTS ARE PASSED
TO THE MANED ROUTINE IN THE MANNER REQUIRED BY THE LINKAGE DEFINITON.
EXAMPLE:

FORTRAN {, {TRANSFERVECTOR+. 1},PAR1,PAR2)




I1.

11.1.1

SPECIAL. LANGUAGE FEATURES

THE PREVIOUS CHAPTER DESCRIBES THE BASIC FEATURES OF THE BL]SS-11
LANGUAGE. 1IN THIS CHAPTER WE DESCRIBE ADDITIONAL FEATURES WHICH
ARE HIGHLY MACHINE AND IMPLEMENTATION OEPENDENT.

SPECIAL FUNCTIONS

A NUMBER OF FEATURES HAYE BEEN ADDED 7O THE BASIC BLISS-11
LANGUAGE WHICH ALLOW GREATER ACCESS TO THE PDP-11 HARDIARE
FEATURES. THESE FEATURES HAVE THE SYNTACTIC FORM OF FUNCTION
CALLS AND ARE THUS REFERRED TO AS "SPECIAL FUNCTIONS". CODE
FOR SPECIAL FUNCTIONS IS ALWAYS GENERATED IN LINE,



Ir.1.t1.1 TRAP AND EMT SPECIAL FUNCTIONS - NOT YET IMPLEMENTED

<TRAP/EMT CALL> r:= EMT(<INTEGER><REST OF ARGS)/
TRAP {<INTEGER=><REST OF ARGS)
<REST OF ARGS> 1i= /
£/
E,<REST OF ARGS»>

AN EMT OR TRAP SPECIAL FUNCTION IS SYNTACTICALLY A FUNCTION

CALL UITH AT LEAST ON PARAMETER. THE FIRST (AND POSSIBLY ONLY)
PARAMETER MUST EVALUATE AT COHMPILE-TIME TO A VALUE IN THE RANGE

8 TO 255 INCLUSIVE. THIS YALUE IS INCORPORATED INTC THE LOW

BYTE OF THE ENT/TRAP INSTRUCTION ITSELF. THE REMAINING ARGUMENTS,
(IF ANY) ARE EVALUATED AND PUSHED ONTO THE STACK PRIOR TO THE
EMT/TRAP INSTRUCTION. IT IS ASSUMED THAT THE ARGUMENTS ARE REMOVED
FROM THE STACK FOLLOWING RETURN FROM THE EMT/TRAP.

11.1.1,2 STACKADJUST FUNCTION - NOT YET IMPLEMENTED

THE SPECTAL FUNCTION STACKADJUST 1S A COMPILER DIRECTIVE BY

WHICH THE USER AOVISES THE COMPILER HE HAS PERFORMEO AN
. OPERATION WHICH HAS, UNKNOWN TO THE COMPILER, EXPLICITYLY

ADJUSTED THE EXECUTION STACK BY A CERTAIN AMOUNT. THE FUNCTION
REQUIRES ONE ARGUMENT WHICH EVALUATES TO AN EVEN CONSTANT A
COMPILE-TINE. THE VALUE OF THE FUNCTION IS THE VALUE OF THE CONSTANT.
AN EXANPLE USAGE IS
SP+.SP+STACKADJUST (-4)
WHICH RESERVES TUO WORD ON THE STACK.

THIS SPECIAL FUNCTION MAY ALSO BE USEFUL IN CONJUNCTION WITH
THE TNLINE AND EMT/TRAP SPECIAL FUNCTIONS.



I1.1.2 HMACHINE LANGUAGE
INLINE (TEXTLITERAL)

THE SPECIAL FUNCTION INLINE IS A SIMPLE GENERAL ESCAPE MECHANISH

TO ALLOW THE PROGRAMMER TO EMBED MACHINE LANGUAGE CODE IN HIS
BL1SS-11 PROGRAM. 1IT7'S USE IS HIGHLY MACHINE AND CONTEXT DEPENDANT
AND EXTREME CAUTION IS RECOMMENDED. IT IS INTENDED PREIMARILY AS

A MEANS TO CONTINUE PROGRAM DEVELOPMENT HHILE A COMPILER BUG OR
LANGUAGE DEFICENCY IS BEING HANDOLED.

THE TEXT STRING 1S SAVED AS IS FOR OUTPUT IN THE COMPILED
ASSEMBLY SOURCE. WHEN OUTPUT A CARRIAGE-RETURN/LINE FEED 1S
APPENDED TO THE LINE. ONLY ONE ASSEMBLY LINE PER INLINE
EXPRESSION IS PERMITTED.

A UARNING MESSAGE WILL ALWAYS BE GIVEN WHEN USING THIS CONSTRUCT.
EXAMPLE:
%CORE EMT YO DOS %

INLINE ( “MOV #188,-(SP)");
INLINE ("ENT 41"}



11.1.3 COMHUNECATION WITH MONITOR

ADDITIONAL SPECIAL FORNS MAY BE INTRODUCED TO FACILITATE
COMMUNICATION WITH THE MONITOR AND/OR IOX.



- I11.

I11.1.8

I11.1.1

SYSTEM FEATURES

COMPLILATION CONTROL

THE ACTIONS OF THE COMPILER WITH RESPECT TQO A PROGRAN MAY BE
CONTROLLED BY SPECIFICATIONS A} IN THE INITIAL INPUT STRING FROM

A TTY, B) IN THE MODULE HEAD, OR €) BY A SPECIAL SWITCHES DECLARATION.
NOT ALL ACTIONS CAN BE CONTROLLED FROM EACH OF THESE PLACES, BUT

MANY CAN.

SOME ACTIONS ONCE SPECIFIED HAVE A PERMANENT EFFECT WHILE THE

EFFECT OF OTHERS CAN BE MODIFIED (SUCH AS LISTING CONTROL). THE
TABLE IN SECTION I11.1.4 GIVES A LIST OF VARIOUS COMPILER ACTIONS

AND THE ASSOCIATED SWITCH AND/OR SOURCE LANGUAGE CONSTRUCTS WHICH
MODIFY THOSE ACTIONS, THIS LIST 1S SUBJECT TO CHANGE.

COMMAND SYNTAX

THE GENERAL FORMAT OF THE INITIAL COMMAND TO BLISS-11 1S:
LSTREV:FILE.EXT+S0RCOEV:FILE.EXT,...,S0RCDEV:FILE, EXT

THE "LSTDEV:FILE.EXT" MAY BE OMITTED WITH THE IMPLICATION THAT
THE CORRESPONDING FILE 15 NOT TO 8E GENERATED. THE “.EXT" MAY
BE OMITTED ON ANY OF THE FILE SPECIFICATIONS AND FOLLOWING
DEFAULTS WILL BE ASSUMED:

LISTING FILE: P11
SOURCE FILE: Bil

AS WITH DTHER DEC CUSP'S, SWITCHES OF THE FORM /X (X=A,B,...,Z) HAY
BE PLACED ANYWLHERE IN A COMMAND STRING.

THE L.ISTING FILE 1S PROPERLY FORMATTED FOR IMMEOIATE ASSEMBLY
BY PALX11 OR MACX11.



I11.1.2 MODULE HEAD - NOT YET IMPLEMENTED

AS EXPLAINED IN [.1.1 THE SYNTAX FOR A MODULE IS

MOOULE ::= MODULE NAME (PARAMETERS) = E ELUDOM
THE *PARAMETERS’ FIELD MAY CONTAIN VARIOUS INFORMATION WHICH WILL
-AFFECT THE COMPILER'S ACTION WITH RESPECT TO THE CURRENT PROGRAM.
THE SYNTAX OF THIS FIELD IS '

PARAMETERS ::« PARAMETER / PARANETER,PARAMETERS

THE ALLOWED FORMS OF 'PARAMETER® ARE GIVEN IN TABULAR FORM IN
SECTION III.1.4 UNDER THE COLUMN HEADED "MODULE HEAD SYNTAX'.

WHEN THE CONPILED CODE IS TO BE RUN UNDER THE O0S MONITOR, NO
STACK DECLARATION IS REQUIRED. THE 0O0S LOADER INITIALIZES THE
SP REGISTER TO POINT JUST BELOW THE LOWEST HORG OF THE PROGRAM.



.1.3 SUITCHES DECLARATION

DECLARATICN :t- SUITCHES SUITCH LIST
SUITCH LIST ::- SUITCH / SUITCH, SUITCH LIST

THE SU ITCHES DECLARATICN ALLOUS THE USER TO SET VARIOUS SU ITCHES
UHICH CONTROL THE COMPILER'S ACTIONS. THE EFFECT CF A SUITCHES
CECLARATION IS LIMITED TO THE SCOPE CF THE BLCCK IN UHICH THE
DECLARATICN IS MADE. THE VARICUS ALLCUED FORMS OF 'SUITCH' ARE
GIVEN IN TABULAR FCEM IN SECTICN III.1.4 UNDER THE COLUMN HEADED
"SUITCHES DECLARATION".



ITT.1.4 ACTIONS

COMMAND
SWITCH

/L

/-L
/N & /-N

/X

MODULE HEAD
SYNTAX

L IST

NOLIST
NOERS

SYNTAX

> SWITCHES'

DECLARATION

+*LIST

NOLIST
NOERS

ACTION

ENABLE LISTING OF THE SOURCE
TEXT. THIS SWITCH IS ASSUMED
TRUE INITIALLY.

DISABLE LISTING DOF THE SOURCE TEXT.

DO NOT PRINT ERROR MESSAGE
ON THE TTY.

SYNTAX CHECK DNLY! NO CODE
WILL BE GENERATED ~ THIS

SPEEDS THE COMPILATION

PROCESS AND 1S THEREFORE USEFUL
DURING THE INITIAL STAGES

OF PROGRAM DEVELOPHMENT.



COrrAND
SHITCH

/0

MODULE HEAD SHITCHES ACTION
SYNTAX DECLARATION
wOPTIMIZE *OPTINIZE BECAUSE OF THE POSSIBILITY OF

COMPUTED ADDRESSES IN BLISS
PROGRAMS, IT IS NOT POSSIBLE
FOR THE COMPILER TO DETERMINE
WHETHER OPTIMIZATION OF SUB-
EXPRESSIONS 1S POSSIBLE ACROSS
"+"'S IN A COMPOUND EXPRESSION.
THEREFORE THE COMPILER OPERATES
IN TWO MODES - ONE IN WHICH 1T
DOES OPTIMIZE SUCH COMMON SUB
EXPRESSIONS AND ONE IN WHICH

1T DOES NOT.

WHEN THE 'OPTINIZE®

SUITCH 1S TRUE THE COMPILER
ATTEMPTS TO OPTINIZE ACRDSS A
"+". THE DEFAULT MODE 1S FOR
THE SWITCH TO BE TRUE.

NOOPTIMIZE NOOPTIMIZE SETS THE OPTIMIZATION
SWITCH (SEE ABOVE TO FALSE.

#*REPRESENTS THE DEFAULT STATE OF MODULE HEAD AND SHITCH
DECLARATIONS



111.2 ERARDR REPORTING

COMPILER ERROR MESSAGES ARE OF THE FORH:s

; TYPE#NNN vaeanan soliiava i@ iaa ot LINNNNI L:NNNNZ LiNNNNG
s MESSAGE

WHERE

TYPE IS EITHER "HARN" FOR AN INFORMATIONAL OR JARNING
MESSAGE AND IS NOT FATAL TO THE COMPILATION, OR

"ERR " FOR A FATAL ERROR., SYNTAX ONLY PROCESSING
CONTINUES AFTER A FATAL ERROR MESSAGE.

NNN IS THE ERROR NUMBER

HESSAGE IS THE ACTUAL ERROR OR WARNING MESSAGE. (THIS
MAY BE SUPPRESSABLE IN THE FUTLRE.}

THE SPECIAL CHARACTERS ANO LINE NUMBERS FOLLOWING THREE
PIECES OF INFORMATION ABOUT THE LOCATION OF THE ERROR:

v AND L:NNNN1 GIYE THE PGINT IN THE TEXT WHERE THE ERROR WAS
DETECTED,

+ AND L:NNNN2 GIYE THE BEGINNING OF THE OPENING OF THE CURRENT
CONTROL SCOPE [N WHICH THE ERROR IS DETECTED,

@ AND LiNNNN3 GIVE THE END OF THE LAST CONTROL SCOPE SUCCESS-
FULLY COMPLETED PRIDR TO THIS ERRDR.

IF ANY OF THE SPECIAL CHARACTERS OVERLAP, THEN PRIORITY IS GIVEN
AS THEY ARE LISTEQ ABOVE.

EXAMPLE:
; 89601 BEGIN Xe{Be.Cs. Yl A+.B);.Y 2);

’EHH #BBB ...ll.'..T.'l..'l!l...".'--.* Ltl L‘l L'l
1 MISSING DPERATOR
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