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INTRODUCTION

This report describes the features of the Pascal implementation for the Univac 1100
series of digital computers. The Pascal language in general is described in the book

PASCAL — User Manual and Report, by Kathleen Jensen and Niklaus Wirth,
Springer-Verlag, New York, 1974 (Lecture Notes in Computer Science 18).

The present report describes only those features of the language that are peculiar to the
Univac implementation.

The Pascal compiler is also capable of compiling programs written in a Pascal dialect
used by Per Brinch Hansen in his minicomputer-based implementation of the language.
Those features related to this implementation are always available to the user but are not
generally available on other Pascal implementations. They will be described in a separate
chapter.

This note is divided into nine sections as follows:

Hardware representation.
Extensions to the language.
Specifications left undefined.
Restrictions.

Additional predefined identifiers.
Brinch Hansen Pascal.

How to use Pascal 1100.

Performance.

Ve Nk w

Implementation details.

1 HARDWARE REPRESENTATION

Pascal 1100 uses the American Standard Code for Information Interchange (ASCII)
character set exclusively. Within the compiler, lower case characters are converted into
upper case before use as reserved words and identifiers, so that there is no difference be-
tween “begin” and “BEGIN’ as far as the compiler is concerned.

All reserved words are written out without escape characters or underlining: for
example,

begin, end, case ...

Only the first twelve characters of any identifier are significant, and identifiers which differ
only after the first twelve characters are considered identical.

The special symbols given in the manual are used as given, with the alternates shown
in table 1.1. All the alternates are in addition to the standard and are included for compati-
bility with other implementations and the keypunch character sets.

The character “_" (underline) is considered to be an alphabetic character within an
identifier. The arrow, used for pointers, is represented by

oA




TABLE 1.1. ALTERNATE SYMBOL REPRESENTATIONS.

Standard Alternate
and &
{ *
} 1)

2 EXTENSIONS TO THE LANGUAGE

This section describes nonstandard language constructs available on the Pascal 1100
system. They are oriented toward the 1100 operating system and exist primarily to allow
utilization of the operating system facilities.

2.1 PROCESSOR FORMAT CALL

There are two basic formats for executing a program under the 1100 executive. The
most commonly used method for user programs is

@XQT,OPTS PROGRAM

This is the format with which a normal Pascal program should be executed.
The second format, used for processors and control cards, is

@PROGRAM,OPTS ARG1,ARG2....

This method has the advantage of allowing the user to specify input and output files to the
program on the calling card. It is also the format expected by the processor interface
routines. A Pascal program may be constructed for this method of calling by replacing
the program heading by the following

{program) ::= {program heading) {block) . | {processor heading) (block) .
(processor heading) ::= PROCESSOR (identifier) ( {process parameters) ) ;
(process parameters) ::= (file specifier) { , (file specifier) }

(file spécifier) ::= (identifier) | (identifier) *

The {processor heading) generates a program which can be called using the second
format above. The (file specifier) operates as usual, except that an asterisk (*) following
“INPUT?” instructs the program to take its input from the system source input routine
(SIR). If the input is from SIR, then the user also has access to the system routines for
source output and relocatable output. This will be discussed later.

The INFOR table from the calling line may be manipulated using external procedures
available in the library. See the Univac Programmer’s Reference Manual (PRM) for further
data.




For example:

PROCESSOR prtd(input*,output);
specifies that the program will be called by a card

@PRTD FILE,ELT

and will receive its input from the standard source input routine.

2.2 EXTERNAL PROCEDURES

The Pascal 1100 system allows the user to define and use externally compiled
procedures. The declaration for an external procedure consists of a procedure heading
followed by the word “EXTERN”.

For example:

PROCEDURE printit(tab: integer; ch: char): EXTERN:
FUNCTION ged(x, y: integer): integer; EXTERN;

The user can define procedures to be called in this manner by inserting the reserved
word “ENTRY” after the “PROCEDURE” or “FUNCTION" in the procedure heading.
For example:

PROCEDURE ENTRY printit(tab: integer; ch: char);
(body?

FUNCTION ENTRY gcd(x, y: integer): integer;
(body>

Any procedure in the outer scope of the program may be declared an entry. In
addition, a procedure or group of procedures may be compiled by themselves without a
containing program. In this case, any variables declared outside the procedures are available
for use in the procedures and will be retained from call to call. File variables may not be
declared in this outer scope, since they will not be initialized properly. A group of such

procedures must be terminated with a period (*.”’) just as a program is terminated.
For example:

VAR i: integer;

PROCEDURE ENTRY initialize;
BEGIN
i:=0;
END;

PROCEDURE ENTRY increment;
BEGIN
i =i+l
END;




FUNCTION ENTRY current_value: integer;
BEGIN
current_value :=i;
END;
{This period is necessary to terminate compilation}

There is a limited run-time check for proper call of external procedures. This checks
that the procedure is called with the proper number of arguments (mod 16) and that the
types and parameter modes of the first seven arguments are correct. The check is not very
detailed and will not, for instance, find a call with an array of a different size. It will,
however, catch most simple errors, such as an argument missing or the order of two argu-
ments inverted.

There is no way to disable this check.

2.3 FORTRAN PROCEDURES AND FUNCTIONS

FORTRAN procedures or functions can be declared in a manner similar to external
procedures. To use a FORTRAN procedure, the user declares it in the same manner as a
Pascal procedure but replaces the body of the procedure with the word “FORTRAN”. For
example:

PROCEDURE plot(x, y: real; indx: integer); FORTRAN;

The compiler will generate the FORTRAN calling sequence for this procedure. Only code
generated by the ASCII FORTRAN (FTN) processor may be used.

Although FORTRAN makes no distinction between value and variable parameters
and will happily assign a value to an expression or constant, Pascal makes such a distinction
and will make a local copy of any parameter declared to be value. This is done for safety
reasons, and the programmer is advised to make use of this property whenever possible.

There are some incompatibilities in the representation of variables between Pascal
and FORTRAN. The major one is the storage of arrays. Pascal considers multidimensional
arrays to be arrays of arrays, which automatically defines storage with the rightmost of any
group of subscripts varying more rapidly. This is called “rowwise storage.” FORTRAN, on
the other hand, uses columnwise storage, with the leftmost subscript varying most rapidly.
This means that the user must transpose array elements in the Pascal code, or the FORTRAN
program must take this into account.

Table 2.1 summarizes the type correspondence.




TABLE 2-1. FORTRAN vs. PASCAL TYPES.

Parameter type Parameter type
in FORTRAN in Pascal Remarks
INTEGER integer
REAL real
DOUBLE none double precision not supported
in Pascal
COMPLEX record
re; real;
im: real
end;
LOGICAL Boolean
ARRAY ARRAY see the note above for
incompatibility
SUBROUTINE PROCEDURE formal procedures must be
FORTRAN procedures
FUNCTION FUNCTION as procedure, also, result
cannot be COMPLEX or
DOUBLE, as record-valued
functions are not allowed

Only the above parameter types make sense if the external routine is actually written
in FORTRAN. Note that the Pascal compiler does not check for legal argument types.

2.4 ENHANCEMENTS OF “READ” AND “WRITE”

The standard procedures “‘read’” and “‘write’” have been enhanced to work with all
files, not just text files. The following equivalences now hold independently of file type.

write(f,v); ==) f~ :=v;put(f);
read(f,v); ==) v :=f+;get(f);

In line with these definitions, “read” will take a component of a packed structure
as an argument. This makes “read” an unusual procedure, but the formal equivalence given
in the definition will hold.

A further enhancement is the addition of octal editing when writing numbers to a
character file. Octal editing is specified by writing the word “OCT” after the editing
statement:

write(f:4 OCT);

Octal editing is legal with all scalar or pointer variables and will write exactly the number
of digits specified. If the value will not fit in the number of digits specified, it will be trur-
cated from the left to fit. Any leading zeros will also be printed. i

For example:

write(1024B:3 OCT); writes 024"

—
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2.5 ENHANCEMENTS TO “RESET” AND “REWRITE”

The standard procedures “reset’ and “‘rewrite” have been enhanced to allow a better
interface to the operating system. They now take an additional two arguments, disk address
and file name. These arguments are optional and may be left out if they are not needed. The
declarations are as follows:

TYPE identifier = PACKED ARRAY [1..12] OF char;
PROCEDURE reset(VAR f: file; address: integer; fname: identifier).

Address, if specified gives the sector address within a mass storage file to which the file will

be reset. It is the responsibility of the caller to ensure that this address is valid. “Fname,”

if specified, causes the procedure to close out the current file and reopen the file with the

internal name of the “fname.” This file must be assigned to the run at the time of the call.
For example:

reset(f,12);
resets the file f to sector address 12.
rewrite(f,12,OUTFILE’):

closes any file currently in use, attaches the file with the internal name 'OUTFILE’, and re-
sets to sector 12 of that file.

In addition, the new standard procedure ‘“‘close” has been added to explicitly close a
file. Its declaration is

PROCEDURE close(VAR f: file; VAR addr: integer):

where ‘““addr” is an optional integer variable which will contain the next available mass stor-
age address in the file at the time of closing.

The combination of these enhancements allows the user to deal with 1100 executive
element files directly, as well as attaching and freeing user files dynamically from within the
run.

2.6 OCTAL NUMBERS

The user may specify octal numbers to the compiler by following an integer with the
character “B”. Thus 1000B is equivalent to 512.




Input:text;

Input*:text;

Output:text;

SOR:text;

Punch:text;

3 SPECIFICATIONS LEFT UNDEFINED

3.1 PRGGRAM HEADING AND EXTERNAL FILES

A Pascal file variable is implemented as a file under the 1100 executive. External
files are those specified in the program heading and must be assigned to the run at the time
of program execution. Internal files are generated on entry to the procedure in which they
are declared and are released upon exit from that procedure.

The following predeclared files may be used in the program heading and allow access
to 1100 executive standard files.:

This is the standard input file maintained by all programs. It is the file
obtained by the normal system “READS™ routine. To allow the use of Pascal
programs with demand terminals, this file is initialized with EOLN true. To
obtain the first image, the user must issue a “read.” A “reset” of this file

has no effect. The maximum line length allowed is 132 characters.

When followed by an asterisk, this file obtains its data from the source input
routine. In this case, a “reset” will close out the current pass and begin the
next pass over the input data. Since the user cannot use the source or relo-
catable output routines until after the first pass is completed, this is quite
important. In all other ways, the performance is identical to the normal use
of “input.” See the Univac PRM for more data. The maximum line length
allowed is 132 characters.

The output file writes to the standard output stream using the system
“PRINTS$” command. It must be declared in any program. A call to
“rewrite”” has no effect on this file. The maximum line length allowed is
132 characters.

This writes a symbolic element using the system symbolic output routine
(SOR). This is meaningful only when a processor call card is used. The file
must be initialized with a “rewrite” after the first pass of SIR (if used) is
complete. Subsequent “rewrites” to this file will produce an error termina-
tion. The maximum line length allowed is 132 characters. See the Univac
PRM for more data.

This produces punched cards using the system “PUNCHS$” command. A call to
“rewrite’’ will have no effect. Note that the maximum record length for this
file is 80 characters. The ASCII characters written to this file will be con-
verted to their Fieldata equivalents before punching.

3.2 STANDARD TYPES

3.2.1 INTEGER

The standard type “integer” is implemented with the standard 1100 series interger
word, which allows values in the range -34359738367..34359738367.




Warning: To check for integer overflow, except on divide, is impractical on the
Univac 1100 series. It is the user’s responsibility to make sure that these limits are not
exceeded.

In line with the above, the standard identifier “‘maxint” has the value 34359738367.

3.2.2 REAL

Real numbers are implemented using the 1100 single-precision floating point format.
This allows 27 bits for the fraction, which corresponds to about 8 significant decimal digits.
The values of the exponent are between -39 and 38. Exceeding the upper limit causes a
run-time error, and dropping below the lower limit causes the resuit to be set to a true zero.

3.2.3 CHAR

The type “char” contains all of the standard ASCII characters, including unprinting
control characters. Although ASCII is a 7-bit code, with possible ordinate values between
0 and 127, the 1100 series typically allows 9 bits for each character and stores them 4 to a
word. The Pascal system also follows this practice, and a packed array of *“‘char’ will have
4 characters per word, each with 9 bits of space allocated.

3.3 STANDARD PROCEDURE “WRITE”

If no minimum field length parameter is specified, the default values shown in
table 3.1 are assumed. If the length of a line will exceed the allowed length for the file
(80 for punch, 132 otherwise), the line will be terminated and a new line written. The
effect is the same as if “writein’ had been called. There are no spacing control characters
at the start of each line, and all the characters in a line are printed.

The standard data format for text files truncates trailing blanks, then pads the
number of characters to a multiple of 4 with blanks. This means that if a file is written
and then read, the number of blanks read at the end of the line may not be the same as
the number written. (What can I say?)

TABLE 3.1. DEFAULT VALUES.

Type Default
integer 12
real 12 (where the exponent is
always written E+xx)

Boolean 12

char 1

a string length of the string

octal format 12
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4 RESTRICTIONS

The following restrictions must be observed in using the Pascal 1100 language:

1. The words “entry”, “processor”, and “univ” (used by Brinch Hansen style
programs) are reserved.

2. The base type of a set must be as follows:
a. A scalar with at most 144 elements (including “char”).

b. A subrange with a minimum element greater than or equal to 0 and a
maximum element less than or equal to 143.

3. Standard functions or procedures cannot be used as actual procedure para-
meters. For instance, to run program 11.6 from the manual, one would have to write auxili-
ary functions as follows:

function sine(x: real); real;
begin sine := sin(x) end;

function cosine(x: real); real;
begin cosine := cos(x) end;

function zero(function f: real; a,b; real); real;
begin ... end;

begin
read(x,y); writein(x,y,zero(sine,xy));
read(x,y); writein(x,y,zero(cosine,x,y));
end.

4.  Formal procedures and functions must have only value arguments. This will be

diagnosed at run time. Also, formal procedures and functions may not have procedure or
function arguments.

5. Itisnot possible to construct a file of files; however, records and arrays with
files as components are allowed.

6. Itis not possible to declare files in a dummy outer block containing external
procedures, as the files will not be initialized properly.

7.  Files must be initialized for writing by calling “rewrite”’.

Thus it is not possible to read to the end of an existing file and then extend it by writing.

5 ADDITIONAL PREDEFINED IDENTIFIERS

5.1 CONSTANTS

The constant “linenumber” is predefined. This is an integer whose value is always the
current line number in the source program. Although the value changes, the identifier is

11











































