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7884 10-8
UP-NUMBER
Table 10-1. Compile-Time Error Messages (cont)
ERROR .
NUMBER MESSAGE POSSIBLE PROBLEM
80 *Narning* Operand for / / Integer divide (/ /) is only allowed for
is not integer integers. Conversion will be attempted.
This warning is given to the rules for
ALGOL 60.

81 Division by zero Division by zero has been attempted in
a constant expression being evaluated by
the compiler,

82 Too many string constants There may be at most 200 string constants
in a program except for the ones used in
formats.

83 Too many labels A program may contain 200 label declar-
ations.

84 Too many external references | A program may reference 350 external pro-
cedures including standard procedures and
system subroutines.

85 Too many procedure A procedure may have up to 63 parameters.

parameters For LIBRARY procedures the number is
determined as shown in 7.3.4.2.

86 Prototype table overflow The program contains too many and too
large blocks or procedures.

87 Too many external procedures | Only 10 external procedures may be com-
piled within the same element.

88 Too many array and string The program has too many arrays or strings

declarations with different bounds.

90 *Warning* Parameter to The parameter is a label, array switch,

NOSUBSCRIPTCHECK is not format, list or procedure.
'ARRAY <identifier name> at
line <line of declaration>
91 *Warning* Parameter to The parameter is a label, array switch,
VALUETRACE cannot be format, list or procedure,
assigned a value <identifier
name> at line <line of
declaration>
92 *Warning* Parameter to The parameter is a label, array switch,
PROCEDURETRACE is not a format, list or procedure.
procedure <identifier name>
at line <line of declaration>
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Table 10-1. Compile-Time Error Messages (cont)

ERROR
NUMBER MESSAGE POSSIBLE PROBLEM
93 *Warning® This variable has |The compiler has not detected that a value
not been assigned a value: was assigned to this variable.
<identifier name> at line :
<line of declaration>
94 Too many blocks and/or More than 60 blocks and/or procedures.
procedures; only 60 allowed.
95 A maximum of 64 nested IF More than 64 nested IF statements.
statements is allowed.

10.3 RUN-TIME ERROR MESSAGES

Because the evaluation of many expressions is left to the run-time routines,
certain errors can occur, These are caught by the run-time system and the appro-
priate messages given, together with the line number of the element where the
error occurred. Table 10-2 lists the run-time error messages.
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Table 10-2. Run-Time Error Messages

“—1
ERROR
NUMBER MESSAGE POSSIBLE PROBLEM

0 Internal error Trouble in an ALGOL run-time routine,
Consult your systems support people.

1 Improper type conversion A transfer function which is not allowed
has been requested.

2 This feature is not The run-time routines of the compiler

implemented cannot process this construction,

3 Incorrect number of The number of parameters in the procedure

parameters ‘| call does not match the number given in
the procedure declaration,

4 An attempt has been made A formal parameter appearing to the left

to store into a constant of an assignment has a constant as its
actual parameter. There may be a missing
value specification or the parameters in
the procedure call may not be in the
correct order,

5 An attempt has been made A formal parameter appearing to the left

to store into an expression | of an assignment has an expression as
its actual parameter. Perhaps the
parameters in the procedure call are not
in the same order as those in the pro-
cedure declaration, or a value specifi-
cation is missing.

6 Number too large A REAL, REALZ or the real or imaginary
parts of a COMPLEX number having absolute
value larger than allowable has been
produced.

7 Attempted division by An attempt was made to divide by zero.

zero

8 (Not Used)

9 Illegal operation Missing external procedure or incorrect
return from a FORTRAN or assembly language
procedure,

10 Result undefined for The result produced by a transfer function
conversion is not a meaningful value.
11 (Not Used)
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Table 10-2.

Run-Time Error Messages (cont)

ERROR
NUMBER

MESSAGE

POSSIBLE PROBLEM

12

13

14

15

16

17

18

19

20

21

Memory capacity exceeded

Improper type of parameter

Improper kind of parameter

Argument out of range

Subscript out of range

(Not Used)

Read error

Improper array bound in
declaration

(Not Used)

A control card was read by
the READ statement

Usually caused by array bounds which are
too big, or by the dynamic creation of
too many or too large procedures, Too
many files requiring buffer space may be
open at one time.

The type of an actual parameter must match
that of its formal parameter unless a
transfer function exists.

NOTE: No transfer functions are allowed

for arrays.

Formal and actual parameter kinds must
match., For example the actual parameter
may not be an array identifier when the
formal one is a simple variable.

A parameter to a standard procedure or an
operand in an exponentiation is not within
the limits accepted.

The subscript computed for an array element
does not fall within the bounds specified
in the array declaration.

Problem with using the READ statement,
usually because of an undefined transfer
function or a constant not in the correct
format.

The evaluation of the expressions in an
array bound has produced a lower bound
that is greater than the upper bound.

If not done for a reason, this message
usually implies that the amount of input
data is known incorrectly. Sometimes when
reading cards, it is caused by reading two
or more cards instead of one because of an
incorrect FORMAT or LIST, or because free
format READ always starts on a new card.

10-10
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Table 10-2. Run-Time Error Messages (cont)
ERROR
NUMBER MESSAGE POSSIBLE PROBLEM

22 Improper parameter Improper parameter in size or sign.

23 (Not Used)

24 Input/output error Error with device DRUM or TAPE. Often
caused when the length of an input list
is not the same as that of the correspond-
ing output list.

25 Source language error Executions done with A-option can only
proceed as far as the first error.

26 Improper type of controlled | The controlled variable of a FOR statement

variable is a formal parameter which is not VALUE
specified and the corresponding actual
parameter is not of the same type.

27 Write error Improper parameters given to the WRITE
statement.

28 Zero or negative string The expression given as the length of the

length in declaration string has a value less than 1.

29 Checksum error The checksum on a sequential file record
is not correct. Possible hardware error
or incompatible file format.

30 File error I/0 attempted beyond file limits, or a
transmission error has occurred.

31 Too many labels WRITE may only have 1 label. READ and
POSITION may have 3 labels.

32 Position error Improper parameters given to the POSITION
statement or trouble in positioning a file.

33 List longer than record The input list given to READ with devices
FILE or TAPE is longer than the record
input from the file.

34 Formats are not allowed Devices FILE, TAPE and DRUM may not read

with FILE, TAPE or DRUM or write formatted data.

36 Only ten nested sets of In a format there can only be 10 nested

parentheses allowed sets of parentheses.

10—-11
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Table 10-2. Run-Time Error Messages (cont)
ERROR
NUMBER MESSAGE POSSIBLE PROBLEM
37 Neither labels nor lists The 1ist elements for a declared list can
allowed in lists only be expressions, array identifiers or
formats.
38 Input or format error in The form of an item being read and the
READ format used are not compatible. The input
image is printed with an asterisk showing
where the error occurred.
39 Editing error in WRITE The value to be edited is too large for,
Check your format or in some other way incompatible with
the format. The output buffer is printed
showing how far the editing has progressed.
The editing will continue with the next
value,
40 | Sequential file referenced The same file name cannot appear with both
as indexed or indexed file one and two parameters to FILE.

referenced as sequential
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APPENDIX A. BASIC SYMBOLS

Out of the 64-character set of the UNIVAC 1100 Series processors, 95 characters
are recognized by the NU ALGOL compiler as being meaningful within an ALGOL program.
(See 2.1,) The remaining 9 characters have no inherent meaning and are allowed only

within strings and comments.

They may thus be installation defined.

To the compiler, the meaning of a character is determined by the value of its

internal representation ("field data" value).

Table A-1 1lists the characters by

their internal representation together with a common graphic representation. The
corresponding punched-card codes are not shown because they may be installation

defined. For the installation defined characters, no graphic symbol is shown.
Table A-1. NU ALGOL Characters
INTERNAL GRAPHIC INTERNAL GRAPHIC INTERNAL GRAPHIC
VALUE SYMBOL VALUE SYMBOL VALUE SYMBOL
(OCTAL) (OCTAL) (OCTAL)
00 25 P 52
01 C 26 Q 53
02 1 27 R 54
03 30 S 55
04 31 T 56 '
05 SPACE 32 U 57
06 A 33 v 60 0
07 B 34 W 61 1
10 C 35 X 62 2
11 D 36 Y 63 3
12 E 37 Z 64 4
13 F 40 ) 65 3
14 G 41 - 66 6
15 H 42 + 67 7
16 I 43 < 70 8
17 J 44 = 71 9
20 K 45 > 72 '
21 L 46 & 73 :
22 M 17 $ 74 /
23 N 50 * 75 .
24 0 31 ( 76
7
—

The basic symbols of the NU ALGOL language are represented by means of the preceding
Table A-2 shows these symbols along with the corresponding symbols of
the ALGOL 60 reference language.

characters.
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Table A-2. NU ALGOL Basic Symbols
ALGOL 60 NU ALGOL ALGOL 60 NU ALGOL
true TRUE step STEP
false FALSE until UNTIL
+ + while WHILE
- - comment COMMENT
X % SET
/ / RESET
+ // ( (
’ e ) )
< LSS C (or [
< LEQ ] ) or ]
= EQL <
P4 GEQ >
> GTR <<
t NEQ >>
= EQIV ' ' ("in strings)
) IMPL ' ' ("in strings)
vV OR begin BEGIN
XOR end END
A AND own
7 NOT Boolean BOOLEAN
go to GO TO integer INTEGER
or GOTO or GO real REAL
if IF REAL2
then THEN COMPLEX
else ELSE STRING
for FOR array ARRAY
do DO switch SWITCH
OPTION FORMAT
OFF LIST
. . LOCAL
. . EXTERNAL
10 & or &6 ALGOL
: P Ccr .. FORTRAN
; ;i or $ LIBRARY
o= = or := SLEUTH
procedure PROCEDURE
label LABEL
value VALUE
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APPENDIX B. EXAMPLES OF PROGRAMS

This appendix contains some simple examples illustrating the use of UNIVAC 1100
Series NU ALGOL. Each example has been run, and some sample input and results are
shown,

BEGIN
COMMENT EXAMPLE 1
CALCULATION OF VALUE OF ARITHMETIC EXPRESSION
WITH READ IN VARIABLES %
REAL ArBrC %
INTEGER TOILL %
READ (CARDS+AsBeC) %
TOILL = A4B*%C/A %
WRITE (PRINTEReA'BeCeTOILL) &

DATA
5 6.2 1e222
RESULTS:

5.0000¢+00 6.2000¢400 1,22200+00 7

BEGIN
COMMENT EXAMPLE 2
CALCULATION OF SQUAREROOTe Be OF A REAL NUMPERSy
Ar WITH 6 DIGITS ACCURACY BY NEWTON=RAPHSON ITERATION %
REAL ArB20LDB %
READ (CARDSrA) 3
OoLDB = 1.0 %
FOR B = (0.5%(A/0LDB+0OLDB) WHILE ABS(B~OLDB) GTR ig**(=g)%*B DO
oLDB = B $
WRITE (PRINTER+A'B) %
END PROGRAM $

DATA
SeT7777
RESULTS:

5677780300 240370400
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BEGIN
COMMENT EXAMPLE 3
VALUE OF A POLYNOMIAL Y=Bl(O)+B(1)*Xeseoeee +B(N)kXx*N §
REAL XeY $
INTEGER KN $
READ (CARDS'N) $
COMMENT DEGREE OF POLYNOMIAL READ FROM CARDS. INNER BLOCK PERFORMS
READING OF COEFFICIENTS AND CALCULATIONS AND PRINTING OF
RESULTS %
BEGIN
REAL ARRAY B(OIN) %
READ (CARDSB) ¢
READ (CARDS!X) $
Y = B(N) $
FOR K=N=1 STEP =1 UNTIL 0 DQ Y = Y*X4B(K) %
WRITE (PRINTER»*VALUE OF A POLYNOMIAL OF DEGREE'*'N=''N) %
WRITE (*COEFFICIENTS'»B)S WRITE (XSt e Xe'Y='rY) $
END CALCULATION $
END PROGRAM %

DATA

1%
1.223 3¢5 7052 -4,02 =33,5
555

RESULTS:

VALUE OF A POLYNOMIAL OF DEGREE N=u

COEFFICIENTS 1.2230+400 3.50000400 7.52000+00 =4.0200,400 =3,3500,+401
X=5,5500,+00
Y==3.22200+04
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BEGIN
COMMENT EXAMPLF 4
PROGRAM WITH A REAL PROCEDURE+ BRIGe WHICH FTNDS THE LARGFST
OF THE N LOWER=INDEXED FELEMENTS (STARTING WITH INDEX=1) OF A
ONE=-DIMENSIONAL ARRAY» Ae WITH POSITIVE ELE"ENTS $
REAL. PROCEDURE BIG(NsA) %
VALUE N %
INTEGER N $
REAL ARRAY A %
BEGIN
INTEGER B 9
REAL C+/D 3

B =1%
D = A(1) %
Ls C =D - A(B+1) 3%
IF C LSS 0 THEN D = A(B+1) %
B = B+l %
IF B LSS N THEN 6O TO L %
BIG =D %
END BIG $
REAL ARRAY F(13:50) %
REAL H!K 3

READ (CARDSIF) $
COMMENT CALL OF BIG TO FIND THE LARGEST OF THE 20 LrWER
ELEMENTS OF F $ H = BIG(20+F) %
WRITE (PRINTER/H) $
COMMENT LARGEST ELEMENT IN F $
K = BIG(S0sF) $
COMMENT USE OF BIG IN MORE COMPLEX EXPRESSION $
H = H + BIG(10¢F)/K*BIG(15¢F) $
WRITE (PRINTERrHIK) $
END PROGRAM $

DATA

1622 355 1 2242 065 7.2 8412 21,4 4,1 22.5 0,422
55¢2 0412345 5.88 3455 7,53 4 5 2 3 1 77 5 22.1
Sel 243 3¢2 Ue2 9485 8499 5.66 66 U4 11 2 44,7
741234 9,753 8,741 5 6

RESULTS:

5.5200¢+01
7+13300+01 7.7000,+401
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BEGIN
COMMENT EXAMPLE 5

REAL AREAr RADIUS, SMALLr G $
INTEGER Ir» K %
REAL ARRAY ANGLE(1:10)» CHANGE(1:9) %
FORMAT FLO(XG» 'ITERATION® 1 X5S¢ *ANGLE ' #X9» *CHANGE ' 22141)
F11(X13¢11¢D15,6+D14459A1)
F12(X9y*THE ITERATION PROCEDURE HAS CONVERGED'rAl) $
COMMENT SET UP VALUES TO BE USED IN PROBLEM $
AREA = 1.5 ¢
RADIUS = 5.0 3
SMALL = 1.08-5 %
G = (2+.0%AREA)/(RADIUS**2) ¢
COMMENT BEGIN ITERATION LOOP == MAXIMUM OF 9 ITERATIONS %
ANGLE(1) = 1.0 %
FOR I = 1 STEP 1 UNTIL 9 DO
BEGIN
COMMENT COMPUTE CHANGE IN APPROXIMATE SOLUTIOM %
CHAMNGE(I) = (ANGLE(I)=SIN(ANGLE(I))=G)/(1,0-COS(ANGLE(I))) %
COMMENT TEST FOR CONVERGENCE OF APPROXIMATE SrLUTION %
IF ABS(CHANGE(I)) LSS SMALL THEN GO TO L110 %
COMMENT APPROXIMATION HAS NOT CONVERGED = COMPUTE NEXT
APPROXIMATION $
ANGLE(I+1) = ANGLE(I) = CHANGE(I)
END %
COMMENT END OF LOOP =~ ITERATION PROCEDURE HAS NOT CONVERGED $
GO TO FIN $
COMMENT THE ITERATION PROCEDURE HAS CONVERGED $
L110¢ WRITE (PRINTER(F10) %
WRITE (PRINTER+F1lr» FOR K=1 STEP 1 UNTIL I DO
(K*ANGLE (K) fCHANGE (K))) %
WRITE (F12) ¢
FINZ
END OF PROGRAM %

Note that a completely blank card gives a blank line in print.

The sample gave the following result:

ITERATION ANGLE CHANGE
1 1.000000 008381
2 «916186 « 00742
3 +908770 « 00006
4 +908714 « 00000

THE ITERATION PROCEDURE HAS CONVERGED
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APPENDIX C. JENSEN’S DEVICE AND INDIRECT RECURSIVITY

The purpose of this appendix is to acquaint the reader with two interesting progr
ming techniques, namely Jensen's Device and Indirect Recursivity. A thorough
treatment of the recursive concept may be found in "The Use of Recursive Procedures
in ALGOL 60," H. Rutishauser The Annual Review in Automatic Programming, Pergamon
Press, London, 1963.

Jensen's Device comprises the use of two parameters in a procedure call, in which
one parameter is a function of the other. Neither may be a value parameter.

The following example is a method of evaluating an approximation to the definite
integral of a function by means of Simpson's Rule over one interval. The algorithm
may be written:

REAL PROCEDURE SIMPS (X+ARITHe Ar B) $

VALUE AvB $ REAL X¢ ARITH» A'B S

BEGIN REAL FA» FMy FB $
X=A % FASARITH $ X=B $ FB=ARITH $
X=(B=A)/2 $ FMZARITH $
SIMPS=(B=A) % (FA+4%FM+FB) /6

END SIMPSON INTEGRATION $

In a call of SIMPS, ARITH may be any arithmetic expression. Jensen's Device refers
to the case when ARITH is a function of X. For example, the call:

ISSIMPS(ZWEXP(Z%Z)r 0e0¢ 1.0)

would cause ARITH to be replaced by EXP(Z*Z) in the running program. Thiscall
evaluates an approximation to the integral:

1
f ezzdz
0

In evaluating an approximation to the double integral:

1 1

§ f exVdyadx
0 0

indirect recursivity may be used by making the parameter corresponding to ARITH a
call to SIMPS itself, thus:

ISSIMPS(XeSTMPS(Y EXP(X%Y)s 040¢r 1¢0)r 0.,0¢ 1,0)

More material may be found in: E.W, Dijkstra, A Primer of ALGOL 60 Programming,
Bound Variables, Academic Press, London, 1962, pp. 57-59.
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APPENDIX D. UNIVAC 1106/1108 ALGOL
AND NU ALGOL DIFFERENCES

D.1 DIFFERENCES AND RESTRICTIONS
This appendix lists the differences between the UNIVAC 1106/1108 ALGOL and the
NU ALGOL program languages.
D.1.1 External Procedures
® External procedures compiled using the UNIVAC 1106/1108 ALGOL compiler
cannot be run together with ALGOL programs compiled using the NU ALGOL

compiler (and vice versa).

m External procedures compiled using the NU ALGOL compiler must have an E-option
on the compiler control card (ALG card).

B An external procedure must be terminated with a ; or $ as must any other
declaration.

B The declaration EXTERNAL NON-RECURSIVE PROCEDURE is not allowed.
® The declarations for external procedures coded in assembler language are

EXTERNAL ASSEMBLER PROCEDURE or EXTERNAL LIBRARY PROCEDURE depending on the
type of parameter transmission.

D.1.2 Declarations
B The declaration OWN is not allowed.
B The declaration OTHERWISE is not allowed.
B Two new reserved words have been introduced: OPTION and OFF,

B A procedure may have at most 63 parameters.

D.1.3 Formats

B In input or output statements, the format identifier must come before the
list to which it applies.

B The format phrase T is not allowed.
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D.1.4 Standard Procedures

(1) The following changes have been made in the names of some of the
standard procedures.

OLD NEW MEANING

COMPLEX COMPL Produce a complex number using the
first parameter as the real part, and
the second as the imaginary part.

IMAGINARY IM Obtain the imaginary part of the complex
number given as parameter.,

INTEGER INT Convert to type INTEGER.

REAL RE Obtain the real part of the complex number

given as parameter.
(2) The argument of a standard procedure is regarded as being by value.

(3) Standard procedures are not recursive.

D.1.5 FOR Statements

(1) The controlled variable may only be of type REAL or INTEGER.

(2) 1If the controlled variable is a subscripted variable, the initial
value of the subscript expression (before entering the loop) de-
termines which member of the array becomes the controlled variable,
Example:

I=23%
FOR A(I) = (1,1,100) DO I =1 + 1%
When the FOR statement is finished

A(3) will have the value 101

I will have the value 103

D,1.6 IF Statements

m An IF expression used in an arithmetic expression must be enclosed in
parentheses,

D.1.7 Miscellaneous

m All programs with the exception of external procedures must be enclosed with
BEGIN END$.
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B In a multiple assignment statement, all of the variables to which the assign-
ment is being made must be of same type.

® The value specification must be placed in front of the type specifications.
B Use of the device DRUM is somewhat different. See 8.3.6.2.

m In input and output, tapes 21 through 27 and CREAD and RREAD are no longer
implemented. Continuous reading and re-reading may be done as shown in 8.3.4.

B The statement REWINT (FILE(1)$ must be used instead of REWIND (FILE(),INTER-
LOCK)$.

m When errors or EOF-conditions are detected during I/0 and no labels are pro-
vided, the program is terminated with an appropriate message.

B Positioning to a KEY is halted if an EOF is encountered. See Section 8.5.7.

B When a string is a parameter to a FORTRAN procedure, the address of the string
itself is transmitted, not the address of the string descriptor.

® Numbers on data cards may not contain spaces.
m Strings in free format WRITE are not printed on separate lines.

B In a Boolean expression, only those operands necessary for determining the
result are evaluated.

® If an integer number is input with Dw-d or Bw-d formats, a decimal point is
inserted to the right of the (d+1)st digit (counting from the right) in the
field.
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APPENDIX E. SYNTAX CHART

This appendix summarizes the syntax of NU ALGOL in chart form. The use of the
chart portion of the appendix is very simple and almost self-explanatory. At the
top of each page is a square box which contains the name of the concept defined on
that page, for example,

type declaration| . =

The definition consists of a series of boxes connected by lines indicating the flow
of symbols which define the concept. Two kinds of boxes are distinguished: those
with round corners (or circles) and those with square corners. The round cornered
boxes contain symbols that stand for themselves. Square cornered boxes contain
names of concepts which are defined elsewhere in the chart and may be found by a
quick reference to the index.

In some places a metalinguistic "or" symbol has been used (for reasons of space)
and should be understood as follows:

+ | -

is equivalent to:

In some sections, a pair of letters may mark two spots in a definition. Underneath
that section will appear that letter pair followed by a name. The name will be used
in lieu of the string of symbols between the letter pair in other parts of the chart.
This chart uses only one of the two possible representations for some symbols in
ALGOL, The following equivalences should be noted:

Symbol used in this chart Alternate representation
( C
) ]
m =
GO TO GO or GOTO
$ ;
In addition, comments may be inserted in the program by means of the following
equivalences:

® $ COMMENT <any sequence not containing a $> $ equivalent to $
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B BEGIN COMMENT <any sequence not containing a $> $ equivalent to BEGIN

® END< any sequence not containing END or ELSE or $> equivalent to END

This chart makes no mention of the use of spaces within ALGOL. A space has no
meaning in the language (outside of strings) except that it must not appear within
numbers, identifiers, or basic symbols, and must be used to separate contiguous

symbols composed of letters or digits.

reading.

List of Charts

Program
Declarations

type

array

string

string array
switch

external procedure
procedure

local

list

format

Statements

block
compound
assignment
go to
conditional
for

dummy
procedure

Expressions

variable

function designator
arithmetic expression
Boolean expression
designational expression

Basic Elements

identifier, letter, digit
number

string, logical value
delimiter

input procedure statement
output procedure statement
position procedure statement
rewind procedure statement

Spaces may be used freely to facilitate



statement

Explanation: A program is a complete set of declarations and statements which define an algorithm for solving 2 problem,
The logic of this aigorithm (its correctness) is the business of the programmer. The compiler only checks
that the syntax {(form) is correct.

Notice that the $ is used to separate declarations and siatements and is not inherently a part of a declaration
or statement. Nevertheless, it will be shown in most examples for clarity.

In an externally compiled procedure (E-option on the ALG card),
the outermost BEGIN-END pair is not required.
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i iaration | ttm

Uxplanation:

]

tvpe declaration I

array d=claration

1
J

string declaration }

siring array declaration

-J

switeh declaration l[

)\

exterpal procedure doclaration

procedure declaration ]

local declaration L

H

list decluration

1

H t declarat
cormat declaration r

There are 10 types of declarations cvach of which is defined in detail on the following pages.

Y

¥88L

H3IgWNN-dN

SWILSAS S3I1¥3IS 00LL DVAINN

I NOISIAZY 39Vvd ’

o vd

v—3




type déclaration

Explanation:

Examples:

A type declaration declares the mode of arithmetic the following identifiers will assume in the block. Types

REAL2 and COMPLEX associate 2
identifiers are given the value zero,

INTEGER 14, PAK, LOOPCNT §
BOOLEAN ANYLEFT, LASTOUT $
COMPLEX C, CINVS §
REAL2 DP $
REAL QIN, QOUT, MAXITEM $

BOOLEAN

INTEGER

COMPLEX

TT! type I

words with the identifier, the others one,

l identifier l

Upon entrance to a block,

Y
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L array declaration ] HE

type

identifier

arithmetic L
expression

arithmetic vc B
expression

3

e
\_/

A

BR bound pair list ] ccr bound pair ] UU[ upper bound q LLl lower bound {

Explanation: An array declaration associates an identifier with a 1-dimensional or larger matrix of values. The arithmetic expressions
define the lower and upper limits of each dimension. The type plays the same role as for simple variables. If omitted,

Examples:

type REAL is assumed.

COMPLEX ARPAY CCON4 (0:N), CP1{1:N+1) §

BOOLEAN ARRAY BAND, BOR, BXOR(-4:4) $

REAL ARRAY B(I-1:1+1), XINITIAL, YINITIAL(-N:N, -N:N, 1:2) §
INTEGER ARRAY X1:5), J, K, LIENTIER(X): P112) §

ARRAY XYZ4(1:Nx2) §

HIFGWNN-dN

aA9vd

9—3
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[ siring declaration ‘]::-

STRING

I_‘__—'—l
LL: ! length part I

identifier

subsiring declaration

—] .

arithmetic expression

substring declaration

A string declaration associates an identifier with a varijable whose value is a string of characters. The length of the string
is its number of characters. A group of characters of a string may be named as a substring. The length of a string must
be less than 4096.

STRING ST1(36), NAME(INITIALS(2), LAST(16)) $
STRING PI{N+2), QUOTE(1) $
STHING NEXTOUT(80) $
STRING ALPHA{BETA(2, GAMMA(4), 2), DELTA(EPSILON(S6)}, 20} §
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string array declaration ] B

bound pair list

length part

%TR!NG)—&QRRAY identifier
N\ J

Explanation: A string array is a matrix whose elements are strings. Appended to the length part of the declaration are
the bound pairs for each dimension, just as for an ordinary array.

Examples: STRING ARRAY SA(80:0:100), CARD{LLABEL(8), OP(6), 2, OPERAND(64): 1: N} §
STRING ARRAY LASTFILE (CLENGTH:1:507) §
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{ switch declaration J::-

designational expression

Explanation:

Examples:

A switch declaration associates an identifier with an ordered list of designational expressions. A switch is
used for transfer to a label depending on the value of some variable,

SWITCH JUMP » L1,START,FEIL4,SLUTT §
SWITCH BRANCH = IF BETA EQL 0 THEN L1 ELSE JUMP(J), START §

Y
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L external procedure declaration 1 )

EXTERNAL

FORTRAN

-

PAPROCEDURE

,
#{ PROCEDURE procedure heading J

Explanation: This declaration specifies a list of identifiers which are toc be the names of

Examples:

procedures not found in the program. These procedures may be written in asseambly
language (ASSEMBLER, LIBRARY), ALGOL or FORTRAN. The type of external procedures
is specified if they are functional procedures.

EXTERNAL FORTRAN REAL PROCEDURE CBRT$
EXTERNAL FORTRAN PROCEDURE NTRAN,INVS$
EXTERNAL PROCEDURE ROOTFINDER,KEYIN,KEYQUTS$
EXTERNAL ASSEMBLER PROCEDURE TYFEIN,TYPEQUTS
EXTERNAL LIBRARY INTEGER PROCEDURE PACK(A,B,C)$
VALUE A;B$
INTEGER A,B,C$ $

Iovd ' NOISIA3YN 30vd [
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{ procedure declaration ]::-

PROCEDURE identifier

HH! procedure heading J

provroey

TT{ procedure body

8S | specification part ]

-

VV| value part

formal parameter part l

Y

FF

oo

type

ARRAY

PROCEDURE

A~ type

STRING ARRAY

’ q P SWITCH

LABEL

A

& J

4

Explanation: A procedure declaration defines an algorithm to be associated with a procedure identifier. The principal
constituent of a procedure declaration is a statement which s executed when the procedureis "called"
(see procedure statement and function designator). The procedure heading specifies that certain identifiers
appearinﬁ whithin the procedure body are formal parameters, A parameter may also be specified as
"VALUE" in which case the procedure statement, when called, has access only to the value of the corre-
sponding actual parameter, and not to the actual parameter itself.

Examples: PROCEDURE ZEROSET (A,N) $
VALUE N $ INTEGER N $ ARRAY A $
BEGIN COMMENT THIS PROCEDURE ZEROES AN ARRAY ASSUMED DECLARED ARRAY A(1:N) §
INTEGER I §
FOR I = 1 STEP 1 UNTIL N DO A{I) » 0 END ZEROSET $

INTEGER PROCEDURE FACTURIAL (NUMBER) $
VALUE NUMBER $ INTEGER NUMBER $
FACTORIAL = IF NUMBER LSS 2 THEN 1 ELSE NUMBER x FACTORIAL {NUMBER-!) ¢

BOOLEAN PROCEDURE BOOL §
BOOL = NOT {(FINISHED OR FIRST AND LAST) $

g 2 _g ) -
h H T
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I locn) declaration }::-

PROCEDURE

LABEL

SWITCH

FORMAT

. #= LOCAL }
\

9

"

t

Explanation: The local declaration in NU ALGOL is treated as a dummy
Geclaration and has been retained only for compatibility with the
with the UNIVAC 1106/1108 ALGOL.
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list declaration

|-

arithmetic expression )i

]

Boolean expression r

array identifier J

string array identifier

for clause ]——D[jst element
> list element

_/

Explanation:

Examples:

LL} list element

A list defines an ordered sequence of expressions and array icdentifiers. A list may only be used as a parameter
to a procedure, and, ultimately, only by a procedure written in non-Algo! language.

LIST OUT (A+1,N+1,FOR I= (1,1, NMAX)DO{Q(I), QRES())} §
LIST L1{A, B, C), L2(IF MOD(Q, 2)EQL 0 THEN B ELSE Q] $
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format declaration |::=

unsigned
3|C|F|J|M|s|x integer
( |arithmetic
unsigned expression
integer
. eps unsigned . | unsigned
identifier #=~(A|D|I|{N|R|U|V intopen Intere
arithmetic - - Tinmetic
expression ( arithmetic . arithmet
expression expression
boolean
expression
O‘
O-_

phrase list

Explanation: A format is a special string of symbols which are passed on to an input/output
routine for editing and control. Integers in front of a format code specify the
number of times that code is to be repeated.

Examples:

FORMAT NEWPAGE(Er*X=COORDINATE®+X28¢*Y=COORDINATE'rA1) §

FORMAT REP(5{4 R16,8rA1)rA0.2+S12¢%=%,D1i0e1+512¢9=%9r10,1,A1) $
FORMAT VECTOR (10T10.4¢A1) PATTERN('SWITCHES ARE'+8BgrAl) $
FORMAT MATRIX (INI(IMI(D4.2eA1))) S
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compound statement

assignment statement

go to statement

Y

conditional statement

for statement

dummy statement

[ procedure statement

input/output statement

Explanation: Statements define the sequence of operations to be performed by the program. The 9 types

of statements are each defined in the {ollowing pages.

Y
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O~

Explanation:

Example:

A block automatically introduces a new level of nomenclature by a set of declarations. This means that any

identifier declared in the block will have the meaning assigned by the declaration, and any entity represented
by such an identifier outside the block is completely unaccessible inside the block. The identifiers declared

within a block are said to be local (to that block) while all other identifiers are non-local or global (to that

block).

L:BEGIN INTEGER ARRAY A(1:10) $
A1) -18
FOR J - (2,1,10) DO A(J) =« A(J-1)+J §
FOR J - (1,1,10) DO WRITE (J, A(J)) §

END §
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compound statement

statement

Explanation: A compound statement serves to group a set of statements by enclosing them with a BEGIN-END palir.

Example:

This is then treated as a single statement.

BEGIN T- 0 $ FORI= 1 STEP 1 UNTIL M DO
Ta B(J,l) x C{IL,K)+ T §
IF T GTR 820 OR OVFLOW THEN GO TO SPILL $

END $
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[ assignment statement J::-

arithmetic expression

label

Explanation:

Examples:

Boolean expression

procedure identifier

An assigrment statement serves to assign the value of the expression on the right-hand side to the variable
and procedure identifiers on the lef: hand side. A procedure identifier is only permitted on the left-hand
side in case the statement appears in the body of that functional procedure. If any of the left part variables
are subscripted variables, they are evaluated be fore the expression is evaluated. Transfers of type are
autorzatically evoked when necessary.

A(l) = B(I) = &35 $

AANDB =« A AND B OR EP51 GEQ EPS2 §

P = SQRT(Bxx2 - 4xAxC) $

T = S - MYOXEPSOx{2xPIxF)xx2$ .
S{V,K-2) = COS(ANGLE) + 0, 5 x{IF S1 THEN Kxx3 ELSE Kxx5) $
NAME(], 6:P + 1) = 'IFTHEN' §
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go to statement i

GOTO

H
p  designational expression ‘}

Exr:.nation: A go to statement causes transfer of control to the statement with the label determined by the desig-
national expression,

Eramples: GO TO PARTY $

GO TO OPS (I-2) $

GO TO IF ALPHA GTR 0 THEN Q17 ELSE JUMP(-ALPHA) $§
GO TO TRACK (IF MOD(P, 2) EQL 1 THEN I ELSE A(l)) §
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r conditional statement ]:::

compound statement

assignment statement

(O

IF

L'UL unconditional statement l

Explanation:

Examples:

Beolean expression g0 to statement

- dummy statement

for statement

procedure statement

The if statement causes the execution of one of a pair of statements depending on the value of a Boolean expression,
If this expression is TRUE then the statement after the THEN is executed and the statement after the ELSE is
skipped, If FALSE, then the statement after the ELSE is executed, if it exists.

IF C1 GTR 10 TIIEN A(0, 0) = KMAX(I) ELSE GO TO LOOP §
IF BOOL(J) IMPL BOOL {J+1) THEN STEP(J) - "VALID'" ELSE STEP() = 'INVALID' §
IF 1 GEQ 0 THEN BEGIN FOR K = -1 STEP 1 UNTIL I DO B(K) = -COS(A-1) S
SUM . ADDUP{B) END ELSE
BEGIN IF I EQL -1 THEN GO TO ERROR ELSE GO TO NEXT END §
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arithmetic
expression
L

e —
arithmetic arithmetic
expression expression e

variable

arithmetic
expression

arithmetic
vxpression

FF: l for clause !

RBooleaun
exprossion

WHILE

LL: for list ;

] arithmetic
—_—— UNTIL expression

stat: ment

—

J

oy
¥

Explanation:

Examples:

The FOR staterment controls the exceution or the statement following the DO a number of t'mes while
the variable to the icft ol th is assigned the values determined by the- for list, The {,,] construction
is equivalent to ¢he STEP-UNTIL construction.

FORI=1STEP 1 UNTILNDOFORJ=1STEP L UNTIL M DO A(LJ) =0 ¢
FOR S - §+ 1 WHILE P(S) NEQ 'A’' AND S LEQ 80 IO BEGIN

N=Nx10 + P(8) § IF OVFLOW THEN GO TO SIZERR EAD §
FOR S = {1, 2x8-8, 2xx10), -1,-2,-4 DO IF LOGANIXS, VAR) THEN GO TO YES $

c @
T ®
Ly B
c
£
o
m
b
—

SWILSAS S31¥3S 00LL DVAINN

ESVdI NOISIAEY 3ovd I

Lg—3




dummy staternent e

Explanation:
Examples:

(O]

A dummy statement does nothing. It may serve to place a label.

FOR 1= (1,1,N) DO FOR J = (1,1,N) DO BEGIN
IF 1 EQL J THEN GO TO ENDLOOP $
. $ ENDLOCP: END $

S:08
FOR S « S+ 1 WHILE P(5) NEQ 'A' DO $
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procedure statement

expression

string array identifier

O~=]

identifier

switch identifier J

procedure identifier

format identifier

—

list identifier

AA:{ actual parameter

Explanation:

Examples:

array identifier }, \

\_ M
D

A procedure statement is a call on a declared procedure. The actual parameters of the call replace the formal
or dummy parameters throughout the body of the declared procedure. If the corresponding formal parameter
has been "VALUE" specified then only the value of the actual parameter is used by the procedure,

MARGIN (62,56,4) $
P{A,B,C,LJ,K)$
ROOTFINDER {N, O, ERGDET, KOEF, -4&&0, &&-5, 5. 0&&-1, 1000} $
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arithmetic expression

Y

>{ Boolean expression I o

designational expression

Explanation: There are 3 types of expressions, classified according to their values. An arithmetic expression
has a numerical value or a string value, a Boolean expression either TRUE or FALSE, and a
designational expression has a label as a value.
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! variable ! -

variable identifier r

array identifier

arithmetic expression

string identifier

arithmetic expression i

string array identifier

LL;[ subscript list I

arithmetic expression

subscript list

substring part

Explanation: A variable is a designation given to a single value. A variable identifier is a variable natned in
a type declaration.

Examples: DFELTA
BOOLV(7)
CARD
CARD(4)
CARD(I, 6)

A(P{1), NxSIN(ANG),3)
CUROUT( J,X)
CUROUT(1:J,K)
CUROUT(1, 6: J,K)
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function designator I::-

identifier

Explanation:

actual parameter

A function designator defines a single numeric or logical value by applying the rules of the procedure declaration
to the actual parameters, Only a procedure which has a type associated with it can be a function designator.
Besides those functional procedures declared in the program, several standard ones are available for use without
being declared.

CLOCK
ARCTAN(1. 0)
BACKSLASH(A1, A2)
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arithmetic expression ]:::

simple arithmetic expression J

Boolean expression

if clause

SS:r simple arithmetic expression ]

Y

string

unsigned number

variable

function designator

arithmetic i
expression ) !
(o) J

-

L

Explanation:
Examples:

An arithmetic expression is a rule for computing a numerical value,

A{4) + 2 x SQRT{Dxx3) - DELTA
IF A LSS &-5 THEN 0 ELSE A/&5

Q(MOD(N, 2) + 1) x (IF FIRST THEN 10 ELSE RATIO) // 3
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[ Boolean expression fi=
"

if clause

simple Boolean expression ][—

logical value

¢ L

variable

S
g ELSE

function designator }

simple arithmetic
expressicn

-

Boolean expression }—D@

:i§§\
>
relational simple arithmetic
operator P~ expression

(o

kOR l AND

!
XOR !IMPL EQIV

v e

N

/

A

8S: simple Boolean expression ]

Explanation:
Examples:

A Boolean expression i8 a rule for computing a logical value.

FIRST AND NOT SPECIAL
A LSS DELTA OR ITERATIONS GTRR MAXN

IF BETA THEN TRUE ELSE IF STEP(I) IMPL STEP(I+1) THEN QVALUE(P, 1) ELSE QVALUE(P, 1-1)

v8s8L
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[ designational expression ]::-

> simple designational expression |

if clause i— > 2 $» identifier arithmetic expression

designational expression

A

SS:L simple designational expression

Explanation: A designational expression is 2 rule for computing the label of a statement. A switch identifier followed by
an arithmetic #xpression in parenthesis refers to the label in the corresponding position in the switch
declaration.

Examples: L10
IF BETA THEN SLUTT ELSE NEXT (K//2)
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Y

letter

-

4

rvariable identifier ¢ J::-

array identifier l:.

string identifier ]::- { string array identifier

).

P

—
r list identifier J::- L format {dentifier

).

[ label 1::: l identifier J

1.} -
alpjciofe|rlc|nji|s|k|Lim|njofr|a|r|s|r|uv|v|w|x]|v]|z) -

o————Qll‘2l3l4|s|s|7|aD —

Explanation: An identifier is a name chosen to represent a variable, array, etc. Only the first 12 characters

of an identifier uniquely define it,

Eximples: P47
DELTA
SQRTROOOF2
E1C4PDQ

switch ident!fier ]::. l procedure identifier ] Y
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l number !:::

unsigned
integer

unsigned
integer

oA

=

ordinary

&
ordinary ™
. number | > >

Explanation:

Examples:

number o
o
uu: [ unsigned integer ]
\ =
o
>
PP: l unsigned number
TT: complex number

A number is written in it8 usual decimal notatlon with the conventions of & for power of ten

and corner brackets for complex numberg, Numbers are of 4 types: REAL, INTEGER, REAL2
and COMPLEX. REALZ2 isdifferentiated from REAL by use of && for power of ten, or by having
between § and 18 digits In the mantissa. COMPLEX numbers are distinguished by the corner
brackets, where the first number is the real part and the second the imaginary.

1

-1009

-. 4031
3.1459
-18, 0&4
-(1,0>
20&-5
+1800, &&0

&-6
+4¢-.06, &-2)
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o
o),

any character except ’

Explanation: A string constant is any string of characters which are used as parameters to procedures

or with string variables.

Examples: ‘DOGGENBURG STR. 22*
'NEQ'
*BJARNE WIST'
*227 KALPHA'
* REAL ARRAY"'

FALSE

Explanation: A logical value is a Boolean constant.
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! delimiter I::-

Q A
J >

x|/]//

+|-
R

LSS | LEQI EQLI GEQl GTR II\EQJ\ -

[ele} TOI IF | THENI FOR‘ ELSE l DOI OPTION ‘ OFF } 2
& las|:]s]- Py | stsp | owmn | WHILE‘COMMENEI\ &

B

( ’) I' lBEGm ! END l << l >>\) . .

C
VALUE l LABEL -
AA: 'jrilhmctic operator J PP-
RR: [J-elational operator J DD:
LL: LBoo!can operator l BEB: | bracket i
SS: sequential operator I CC:
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[ input procedure statement l::-

CARDS

format
m identifier i -
(Orfmer
format
phrase
list

designational
- am expression

list identifier

designational designational
expression expression

list element

for clauseJ—.ﬁSt element

Explanation: The READ statement reads data from the specified input device into the
variables indicated by the list elements. The designational expressions
are used as exit points in case end-file or end-information conditions
are met on that device.

Examples: READ(CARDS ,LEOF,LEOCI,A,B,C,S,EPSILCON) $
READ(FILE(INDEX), FOR I=(1,1,KMAX) DC FOR J=(1,1,LMAX) DO ERG(I,J)) §
READ(DATE) $
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I output procedure statement —1::=

PRINTER

PUNCH \—, \
ﬁ‘x’ilename' m@-/

;—)[ arithmetic expression
{ _J

format
Boolean expression identifier ! -
—
]/'\‘ format
—_——- - phrase - >>
\_/ list

at end of parameter list

/ f
_____L_’ designational

expression

v

at end of parameter list

Explanation: The WRITE statement outputs the values defined by the lists to the speci~
fied device. Modifiers (KEY,EOF,EOI) produce special marks on tape, a
format controls editing on paper and punched cards, the designational
expression is used as & return point if the output device functions abnor-
mally.

Examples: WRITE (PRINTER, F10, FOR I=(1, 1, N} DO A(I,J})) $
WRITE ('CHECKPOINT (,ZHARLIE' y A
WRITE (FILE(0},KEY(I),ABORTLAB,DUMPLIST) $
WRITE (FILE{OUTPUT),EOF('LAST'),E0I) $
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peeition procedure statement l::a

arithmetic expression

arithmetic
POSITION @ expression

modifier

_ designational
- expression.
designational designational )
expression expression

Explanation: The procedure POSITION is used to position a tape forward or backward a number of records
or to search for a KEY, EOF, or EO! marker, The designatinnal expressions are used as exits
in cases of scarch failure.

Lxamples:  POSITION (FILE(0), -2) §
POSITION (FILE(INPUT), KEY('PRICES'), ABORT) $
POSITION (FILE(OUTPUT), EOI) $
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Explanation: The REWIND statement will rewind the specified tapes. The REWINT will
cause the units t» be rewound with interlock (read/write protect).

Examples:  REWIND (FILE (INPUT), FILE(OUTPUT)) $
=xenpiest  REUIND (PILECETNFELE(A),FILE(DY) &
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APPENDIX F. EXEC Il NU ALGOL

This appendix describes those operations of NU ALGOL under EXEC II (1107) that
differ from corresponding operations under EXEC 8. Each item is preceded by a
reference to this manual that describes operation under EXEC 8.

Reference Difference or Addition for EXEC II

(2.2) Identifiers

d) One exception is for external procedures under EXEC II where
only the first 6 characters are unique.

(2.5.2) For EXEC II, one additional standard procedure CHAIN,

(3.1) REAL2 On the 1107, the limits are the same for type REAL, but up
to 16 digits for REAL2,

(4.2.3) REAL2 Add 1107 having between 9 and 16 significant digits.

(7.3.3) Assembler language on 1107 is called SLEUTH II; under EXEC II only

six characters of the procedure name are marked as an entry point:
EXAMPLE:
1. externally compiled procedure
vV E ALG < name >
main program
v ALG <main name >
2. externally compiled procedure
vV E ALG < name >
main program
v ALG <main name >
(7.3.4) EXAMPLE:
V FOR name 1

VvV ALG name 2
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Reference Difference or Addition for EXEC II

(7.3.5) EXEC II - The first six characters of the name in the identifier
list of the EXTERNAL PROCEDURE declaration must be the first six
characters of the external entry point of the machine language
procedure.

(7.3.5.1) PROGRAM EXAMPLES :

Assembler Language Program

Vv ASM < name 1 >
instead of ER ERR$
EXEC II J MERR$

Main Program

vV ALG < name 2 >
(7.3.5.2) Example for return from a LIBRARY procedure.
V ALG MAIN (EXEC II)

after END MAIN PROGRAM;

VvV ASM PUNP

(7.4.1) Available Procedures
Name Number Types Result
of of
Parameters Parameters
CHAIN 1 Integer call link X in MAP
EXEC II
MARGIN
MARGIN 3 or 4 Integer
Integer
Integer
String
EXEC 11
TAPE 1 Integer Directing I/0 from or to
String a specified sequential
file.
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Reference Difference or Addition for EXEC II

(8.3.1) Add device for EXEC II
TAPE  (see following information on EXEC II file handling)
(8.3.6.1) Device for Sequential Files
TAPE (<file name>)

TAPE is also implemented under EXEC 8 to provide compatibility with
EXEC II NU ALGOL

Meaning of<file name> under EXEC II

If the file name is an integer it must be in the range O to 20.

If it is a string the first letter of the string must be one of

the letters A through F. This letter is converted to integer so
that A corresponds to O, B to 1 etc, This letter is the same as
the logical unit assigned to a magnetic tape.

The integer file name is an index to an installation defined file
control table called Y$TTAB. It is possible for the user to supply
his own Y$TTAB table, redefining some of the drum areas. However,
this should only be done with the help of the systems programmer
for his installation,

The following is the implemented Y$TTAB table. Note that the drum
files occupy the same area as the PCF and processor scratch.

Y$TTAB
Parameter
Integer String Meaning
0 ‘A’ Use magnetic tape assigned as A
1 'R’ assigned as B
2 'C! assigned as C
3 'D' assigned as D
4 'E' assigned as E
S 'F? assigned as F
Tape
simulating Drum layout
files
6 T Whole
7 Not 1st half
8 2nd half
9 1st quarter
10 Allowed 2nd quarter
11 3rd quarter
12 l 4th quarter
13 l1st eight
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Y$TTAB (cont)

Parameter
Integer String Meaning
Tape
simulating Drum layout

files

14 Allowed 2nd eight

15 drd eight

16 4th eight

17 5th eight

18 6th eight

19 7th eight

20 8th eight

Under EXEC II device DRUM refers to the random access user file
which consists of the user PCF and the processor scratch area. The
size of this file will be installation dependent. To provide com-
patibility, DRUM may also be used under EXEC 8. 1In this case a
temporary file of 20,000 words on word-addressable drum is auto-
matically assigned.

Restriction Under EXEC II

Under EXEC II DRUM and TAPE (6 through 20) share an area on drum.
The user should ensure that they do not overwrite each other. They
both overwrite the user PCF area.

Speed Considerations

1. Parameters in a list are automatically placed in consecutive
locations on the file.

EXAMPLE:
WRITE (DRUM(0),A,B,C,--=-- )
and
WRITE (DRUM(O),A,DRUM(1),B,DRUM(2),C,=~~=~ )

do exactly the same operation - BUT the first case is much
faster.

2. Because of the mechanism used for writing drum - writing
backwards on drum is extremely inefficient.

EXAMPLE:

WRITE (DRUM(25),Z,DRUM(24),Y,DRUM(23) Xmmm=m )$
COMMENT - IS VERY SLOW$
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3. Arrays are normally transferred without being decomposed into
their elements., For this reason, statements which decompose
an array are very inefficient in comparison,

EXAMPLE:
ARRAY A(1:500)$ INTEGER I$
WRITE (DRUM,A)$ COMMENT IS VERY FAST$
WRITE (DRUM,FOR I=(1,1,500) DO A(I))$
FOR I=(1,1,500) DO WRITE (DRUM, A(I))$
COMMENT THE LAST TWO STATEMENTS ARE VERY SLOW$

MARGIN under EXEC II has the form:

MARGIN (<length>,< top line number>,
<bottom line number>,

<string if desired>)$

B <length> is an integer expression specifying the number of
lines per page.

R <top line number> is an integer expression specifying the
logical line number where the first line is to be printed.

B <hbottom line number >is an integer expression specifying the
logical number where the last line is to be printed.

B <string> is a string which is typed on the console when margins
are actually changed on the printer.

EXAMPLE:

BEGIN
BOOLEAN B$
MARGIN (IF B THEN 72 ELSE 66,5,
IF B THEN 69 ELSE 63)$
END$

The utility statements SET and RESET are not available in EXEC II
NU ALGOL,

OPTIONS - add for EXEC II:
F - On the 1107, this option must be used when using external

FORTRAN, procedures containing double precision or complex
arithmetic. Otherwise the program will terminate with the
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message :
ILLEGAL OPERATION AT LINE XXX

where the line number refers to the last ALGOL line executed.

Add 9.4
9.4 CHAINED PROGRAMS AND NU ALGOL (APPLIES ONLY UNDER EXEC II)

1. The EXEC II manual, 6.2, describes how large programs may
be broken into sections or links. NU ALGOL programs may
also take advantage of this feature through the use of the
statement

CHAIN (<integer expression>) $

where the value of the <integer expression> is the number
of the next link to be executed.

2. Sequential drum files may be used across links because
Y$TTAB, their control table, is kept in blank common.

3. Device DRUM may be used across links. The current drum
position, obtained by the procedure DRUMPOS, is not
destroyed.

4. No data from the ALGOL programs is saved across links because
no data is kept in blank common.

5. Users of external FORTRAN or SLEUTH programs which have
blank common, must ensure that their data areas do not
interfere with Y$TTAB. The standard Y$$TAB occupies the
first 150 words of blank common storage.

Error Number 53

ERROR
NUMBER MESSAGE POSSIBLE PROBLEM
53 Too many different Approximately 600 different
identifiers identifiers may be used on
a 32 K EXEC II computer.
Add

m On the 1107 when using external FORTRAN procedures which have
Double Precision or COMPLEX arithmetic, F option must be used
on the XQT card to avoid the run time error 'ILLEGAL OPERATION'.
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ABS 7.4.1
absolute data address
7.3.4.4, 7.3.5.5

ACARDS 7.4.1, 8.3.2, 8.3.6.3, 8.5.1
ACCEPTERRORS 9.2

activate format 8.6.4, 8,6.5

actual parameter 7.1, 7.,1.1,2, 7.1.5,

7.1.5.1, 7.1,5.2, 7.3.3, 7.3.4.2

actual parameter list 7.1.5, 7.1.5.1
ALGoL 60 1.1, 1.3, 1.3,1, 1.3.2
ALGOL external procedures 7.3.2
ALPHABETIC 7.4.1
alternate symbionts
AND  4.3.1, 4.4
APRINTER 7.4.1, 8.3
APUNCH 7.4.1, 3.1
ARCCOS 7.4.1

7.4.1

7.4.1

8.3.6.3

.1, 8.3.6.3

.

ARCSIN
ARCTAN
arithmetic
constants
expressions
5.6
resulting type
operands 4.2.2
operators 4.1, 4,
4,2.3.2, 4.4, 4
s
1

o Ko

4,2,2.1
4.2, 4.2.4, 4.3.2, 4.7,

4.2.4

type procedure
variables 4. .
ARRAYS 3.4, 7. .
array 3.4, 7.1,5.1
bounds 6.5
descriptor 7.3.4.4
parameters 7.3.4.4
7
2

.
.

, 7.3.4.5

assembler language
ASSEMBLERLISTING 9.
assignment
statement
7.2,1
string 5.2.4
asterisk 8.6.1

3.1, 7.3.4, 9.2

7.3.4.1, 7.3.4.3,

5.2, 5.2.2, 5.2.3, 7.1.5.1,

B

basic symbols

BEGIN

blanks format 8.

block
BLOCKMES
BOOLEAN
ARRAY
PROCED
Boolean
consta
expres
format
initia
operat

type procedures

values
variab
bound pa

C

CARDS
8.5
CBROOT
CHAIN
chained
CLOCK
COMPILEA
conditio
expres

statements

constant

arithmetic

Boolea
string
controll
5.6
COMMENT
comment
after
formal
compiler

INDEX

1.1, 2.1, A
5.3, 7.3.2

2.3, 6.1,
SAGE 9,
3.2, 3
7.1.1
URE 7.

nts 4,
sions 3

8.6.4, 8.6.5
1 value 3.2
ors 4.2.4

3.2
les 4.3
ir 3.4, 3.4.1

7.4.1, 8.3.1, 8.3.2, 8.3.4,
.1, 8.5.5, 8.6.4

7.4.1
F
programs F
7.4.1
BORT
nal
sions

9.2

4.7
5.5

7.1.5.1
4.,2.2.1

n 4.3
4.5.1

ed variable 5.6, 5.6.1, 5.6.2

.3, 5.6.4, 7.1.5.1
7.1.4, 9.1

END 9.1
parameter list
1.2

7.1.4, 9.1
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compile-time 1.2

error messages 10,2
cowpL. 7.4.1, 7.4.3
COMPLEX 7.1 l 2, 8.6.1
ARRAY 7.1.1.2
PROCEDURE 7.1.1.2
complex
constants 4.2.2.1
initial value 3.2
value limits 3.2
compound
statement 5.3, 6.1, 7.1.1.3
symbols 2.1,2
CORE 8.3.1, 8.3.7, 8.5.4, 8.6.4, 8.6.5
cos 7.4.1
cosH 7.4.1
D
data analysis 7.4.2
decimal format 8.6.4, 8.6.5
declaration 3.1
external 7.3.2
label 4,6.1, 6.4
procedure 7.1, 7.3.2
switch 4.6.2
type procedure 7.2.1
definite repeats 8.6.6.1

designational expression 4.6, 6.4,
7.1.5.1

device 8.1, 8.2, 8.3, 8.8

DISCRETE 7.4.1

DO 5.6

DOUBLE 7.4.1, 7.4.3

DRAW 7.4.1, 7.4.2

DRUM 7.4.1, 8.3.1, 8.3.6.2, 8.6, F

DRUMPOS 7.4.1, 8.3.6.2

dynamic storage 6.1

E

eject format 8.6.4, 8.6.5
ELSE 4.6, 4.7, 5.5.2, 9.1
END 5.3, 7.3.2

comments 9.1
ENTIER 7.4.1
EOF 7.4.1, 8.4.1, 8.4.4, 8.4.5, 8.5.7
EOI 7.4.1, 8.4.1, 8.4.4, 8.4.7, 8.5.7
EQIV 4.3.1, 4.4
EQL 4.3.2, 4.4
ERLANG 7.4.1

error
label
messages
ERRORDUMP
EXP 7.4.1
expression
arithmeti
Boolean
condition
designati
string
EXTERNAL

ALGOL procedure 7.3.
FORTRAN procedure 7
LIBRARY procedure 7.
ASSEMBLER procedure
EXTERNALCOMPILATION 9.
external procedures 7.

F

FALSE
FILE
file
handling
index
FILEINDEX
filename
FOR 5.6

7.4

list element 5.

5.6.4
statement
formal para
7.1
list 7.
FORMAT 7.
format 8.
declared
free 8.
implied o
inline
list 8.
phrases w

phrases with WRITE
7.3.1

FORTRAN
subprogra

free format

FUNCTION

10.2, 10.3
9.2

4,1, 7.1.5.1
c 4.2

4.3
al 4.7
onal 4.6

7.3

2,
3.
3.
7.
2
3

3.2, 4.3, 8.6.4
1, 8.3.1,

8.3.2, 8.3.6
8.3.6

8.3.6.2

7.4.1,
8.3.6.2

5
meter
1.3, 7
1.1,
1.3
1
2
T
8.
6
ith READ 8.6.5
8.6.4
ms 7.3.3

8.2, 8.3.7, 8.6.1
7.3.3

8.5.3, 8.5.4, 8.5.7, 8.6.5
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GEQ 4.3.2, 4.4 integer format 8.6.4, 8.6.5
global
identifiers 6.3, 7.1.1.1
label 6.4 K
GO 5.4
GOTO 4.6, 5.4 KEY 7.4.1, 8.2, 8.4.1, 8.4.4, 8.5.7

GO TO 4.6, 5.4

statements 4.6, 5.4, 6.4
GOTOTRACE 9.2 L
GTR 4.3.2, 4.4

LABEL 7.1 3, 7.3.4.1
label 4.6, 4.6.1, 7.1.5.1, 8.2, 8.5,
H 8.8
declaration 4.6.1
HISTD 7.4.1 list 8.1, 8.5
HISTO T7.4.1 numeric 4.6.1
specification 7.1.1.2
layout of program 2.4
I LENGTH 7.4.1
LEQ 4.3.2, 4.4
identifiers 2.2 LIBRARY 2.5.1, 7.3.1, 7.3.4, 7.3.4.2
declaration of 3.2 LINEAR 7.4.1
reserved 2.5.1 LINETRACE 9.2
standard procedure 2.5.2 LIsT 7v.1.1.,2, 8.7.2
IF 4.6, 4.7, 5.5.1, 5.5.2 list declaration 8.7.2
IFTABLE 9.2 LISTINPUT 9.2
IFTRACE 9.2 LN 7.4.1
IM 7.4.1 local
IMPL 4.3.1, 4.4 identifiers 6.3, 7.1.1.,1
implied label 6.4
device 8.2, 8.3.1, 8.3.2, 8.3.3, lower bound 3.4.1
8.5.1, 8. 5 5, 8.6.4, 8.6.5 LSS 4.3.2, 4.4
format 8.2, 8.3.7, 8.6.1
indefinite repeats 8.6.6.2
indexed files 3.6.2 M
devices 8.5. 3
initial values 3.2 machine language 1.2
inline list 8.7.1 MARGIN 7.4.1, 8.8.5, F
input list 8.3.6, 8.5, 8.7, 8.8.1 MAX T7.4.1, 8.7.3
input/output 8 MIN 7.4.1, 8.7.3
list 8.1, 8.2, 8.6.6, 8.7 MOD 7.4.1
procedure calls 8.2, 8.8 modifier 8.2, 8.4.1
INT 7.4.1 list 8.1, 8.4, 8.8.2
INTEGER  2.5.1, 3.2, 3.3, 3.4.1, 4.2.1, multiple assignment 5.2.2
4.2,2.2, 4 2.2, 3 4. 2 3.1, 4 2.4,
7.1.1.2
ARRAY 7.1.1.2 N
constants 4.2,2.1
initial value 3.2 NEGEXP 7.4.1
PROCEDURE 7.1.1.2 nested blocks 6.2

value limits 3.2 NEQ 4.3.2, 4.4
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NOLINENUMBERS 9.2
NORMAL  7.4.1
NOSUBSCRIPTCHECK 9.2
NOSYMBOLIC 9.2

NOT  4.3.1, 4.4
NOWARNINGS 9.2
NUMERIC  7.4.1

numeric labels 4.6.1

0
object code 1,2
OFF 9.2
OPTION 9.2, F

options 9.2
OR 4.3.1, 4.4
operand 4.1
arithmetic
Boolean 4.3
string 4.5.1
operator 4,1
arithmetic 4.2.3
boolean 4.3.1
precedence of 4.4
relational 4.3.2
string 4.5.2
output list 8.3.6, 8.5, 8.7, 8.8.2
OWN 1.3.2

4.2,2

p

parameters
actual 7
7.1.5.2,
formal 7.
7.1.2, 7.1
parentheses 4.
POISSON 7.4.1

POSITION 7.4.1, 8.3.6.1, 8.3.6.2,
8.4.2, 8.4.4, 8.4.5, 8.4.6, 8.5.7,
8.8.3

position 8.8.3

format 8.6.4, 8.6.5
precedence

arithmetic operators 4.2.4

Boolean operators 4.3.1

operators 4.4

PRINTER 7.4.1, 8.3.1, 8.3.2, 8.3.3
8.3.5, 8.5.5, 8.6.4, 8.8.2

PROCEDURE 7.1.1.2, 7.1.3, 7.3, 7.3
7.3.2, 8.2

procedure
body 7.1.1, 7.1.1.1, 7.1.1.3
declaration 7.1.1
EXTERNAL 7.3
heading 7.1.1, 7.1.4
standard 7.4
statement 7.1.5, 7.1.5.2
PROCEDURETRACE 9.2
probability 7.4.2.2
program
form 2.3
layout 2.4
pseudo-random number
PSNORM 7.4.1
PUNCH 7.4.1, 8.3.1, 8.3.2, 8.5.5,
8.8.2
PUNCHASSEMBLER 9.2

7.4.2.1

R
RANDINT 7.4.1
random access 8.3.6.1, 8.3.6.2, F
files 8.3.6.2
random drawing 7.4.2.1, 7.4.2.2
RANK T7.4.1
RE 7.4.1, 7.4.3
READ 7.4.1, 8.3.3, 8.3.5, 8.3.6.2,
8.3.6.3, 8.3.6.4, 8.4.3, 8.4.4,
8.4.5, 8.4.6, 8.5.1, 8.5.2, 8.5
8.5.4, 8.6.1, 8.6.5, 8.8.1, F
format phrases 8.6.5
read buffer 8.6.5
REAL 7.1.1.2, 8.6.1
ARRAY 7.1.1.2
constants 4.2.2.1
initial value 3.2
PROCEDURE 7.1.1.,2
value limits 3.2
real format 8.6.4, 8.6.5

REALZ 1.3.1, 2.5.1, 3.2, 7.1.1.2, 8.6.1
ARRAY 7.1.1.2
constants 4,2.2.1
initial value 3.2
PROCEDURE 7.1.1.2
value limits 3.2
records 8.8.3
recursivity 7.1.6
relational operators 4.3.2, 4.4
relative
data address 7.3.4.1
string descriptor 7.3.4.3

re-reading 8.3.4

7.1, 7.1.,2, 7.1.5, 7.1.5.1
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reserved identifiers 2.5.1
repeat phrases 8.6.6
REWIND 7.4.1, 8.3.6.1, 8.4.3, 8.8.4
REWINT 7.4.1, 8.3.6.1, 8.4.3, 8.8.4
run-time 1,1, 1.2
error messages 10.3
S
sequential
drum files F
files 8.3.6.1
file devices 8.5.2
SIGN 7.4.1
simple symbols 2,1.1
simple variable 3.2, 7.1.5.1
declaration 3.3
storage required 3.3.3
SIN 7.4,1
SINH 7.4.1
SLEUTH F
source text 9.,2.1
specification part 7.1.1,2
specifier 7.1.1,2
SQRT 7.4.1
standard procedure 7.2.2, 7.4

identifiers 2.5.2
statements 5

assignment 5.2

compound 5.3

conditional 5.5

FOR 5.6

GOTO 5.4

input/output 8.1, 8.8

procedure 7

utility 9.2
STEP 5.2.4, 5.6
storage space 6
STRING 3.2, 3.3

initial value

values 3,2
string

assignment 5.2.4

constants 4.5.1

declaration 3.3.1

descriptor 7.3.4.3

expressions 4.5
format 8.6.4, 8.6.5
length  3.,3.1, 3.3.2
operands 4.5,1
operators 4.5,

no

parameters

[

string (cont)
variables 4.5.1
STRING ARRAY 3.4.3, 4.5.3.3, 7.1.1.2
declaration 3.4.3
parameters 7.3.4.5
string constant format
sublists 8.7.4

8.6.4, 8.6.5

subroutine 7.3.4, 7.3.3
subscript 3.3, 3.3.1, 3.3.2, 7.1.5.%,
9.2

subscripted variable 3.3.1, 7.1.5.1
declaration 3.4

substring 4.5.3, 7.3.4.5
array 4.5.3.3
declaration 3.3.2, 4.5.3.1
expression 4.,5.3.2

SWITCH 4.6.2, 7.1.3, 7.1.5.1
declaration 4.6,2
specification 7.1.1.2

SYMBOLIC 9.2

syntax 1,1, 1.2, 1.3, E

THEN 4

TIMECHART 9

TIMETRACE 9

TIMING 9.2

transfer functions 5.2.3
3.2

1’ 7-4.3
TRUE 4.3, 4.3.1, 4.3.2, 8.6
4

. 8.6.5
type
arithmetic expression
declaration 3.2
type procedure 7.2, 7.2.2
arithmetic 4,2.3
Boolean 4.3
declaration 7.2.1

.4
.2.4

U

UNIFORM 7.4.1
UNTIL 5.5, 5.5.2
upper bound 3.4.,1
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VALUE 7.1.1.2, 7.1.3
specification 7.1.1.2
VALUEDUMP 9.2
value part 7.1.3, 7.3.4.2
VALUETRACE 9.2
variables
arithmetic 4.2.2.2
array 3.4
Boolean 4.3
simple 3.3
string 3.2

W

warnings 7.2.1

WHILE 5.5
WRITE 7.4.1, 8.3.3, 8.3.4, 8.3.5,
8.3.6.2, 8.3.6.3, 8.3.6.4, 8.4.3,
8.4.4, 8.4.5, 8.4.6, 8.5.1, 8.,5.3,
8.6.1, 8.8.2
format phrases 8.6.4
X

X0OR 4.3.1, 4.4
XQTABORT 9.2

Y$TTAB F
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