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i. Introduction

equential Pascal for the Marinchip 9900 computer system. equential

Jascal is a minicomputer—-based version of the programming language Pascal,

which is widely regarded as the leadinﬁ language in wuse today for the

development o reliable software throug he techniques of structured
rogramming. Pascal contains the features found 1in other programming
anguages such as DBASIC, Fortran, and Algol, but adds the following
mportant capabilities:

yjarinchip 9900 Pascal 1is an adaptation of the programming language

Pascal allows the user to define new data types, and to thereby
extend the language. The error—-prone coding of program items as
explicit numbers 1s eliminated.

. - Pascal allows structures of data to be built. This allows the
’ definition and convenient use of tables containing various kinds
of data that are essential in software development. '

Pascal has extensive compile-time checking of program
correctness. The compiler detects all inconsistencies in use of
variable tgges. which catches most of the frequently—-made errors
in Fortran, BASIC, or Assembly language programming

Pascal provides pointer variables and dynamic storage allocation.

r These features permit virtually all sgstems programming. (e. g..
1 compiler and operating system) tasks to be written entirely in
! Pascal. . :

. Pascal provides powerful program control statements which
l eliminate the need for the "go to" statement. Programs written
| gighout "go to" statements are much easier to understand and
- ebug.

at scal programs may be called like any other program within the
m The ascal compiler is a Pascal program that runs under the

_Ear%gchig Systems has integrated Pascal into the Marinchip Disc Executive,
o a
yste
caontrol of the Disc Executive,

.
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The Marinchip Pascal system is based upon the Sequential Pascal compiler
esigned b Per Brinch Hansen and implemented by Alfred C. Hartmann on a
DP 11/45 at the California Institute of Technology. The design of the
ascal runtime system which interfaces Pascal programs to the Marinchip
Disc Executive draws upon. the design of the Solo ogerating sgstem.
esigned and implemented bz Per Brinch Hansen, and the Concurrent Pascal
interpreter and kernel, written by Robert Deverill and Tom Zepko.

. Pascal references

D

EAE

“This manuval will not attempt to teach the language Pascal. The user is
referred to the Followina references for a description of the language.

i The references will be cited by the numbers given throughout the text of

tkhis manual.

L

11 Brinch Hansen, Per, The Architecture of Concurrent Programs. Prentice
Hall, Englewood Cliffs, New Jersey, 1977. This book describes the Solo
operating system and the Concurrent Pascal lanﬁuage. The Solo
operating system environment is simulated by Marinchip Pascal, so this
book 1is the definitive reference on wuser—-level programming in

+Sequential Pascal. The information on the language Concurrent Pascal
l itself is applicable to Marinchip Concurrent Pascal, another compiler

.
]
|

available for the M9200. This 1is also one of the best bosoks about
developing operating sgstem software and the design of large systems in
general that has ever

|
L
een written.

thrument ia the fFormal definition nf 'S

€21 Brinch Hansen, Per, and Hartmann, Alfred C., Sequential Pascal Report. &
California Institute of Technologg, Information Science, 1975, This(s

Senueatial Pascal and describes ™

1
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- the language as it exists on the M?900. It is written to be used as a

Treference to the 1language, not a tutorial in Pascal. It is

" indispensable for any serious user of Pascal.
Q;F\EBJ Jensen, K., and Wirth, N., Pascal - User Manual and Report (Second
edition). Springer~Verlag, New VYork, 1974, This is THE tutorial
B manual for Pascal. It describes a Pascal compiler for the Control Data
| 6500 which differs in some respects from the e&uential Pascal compiler
‘ “for the M9900, but still is an excellent introduction to Pascal #for

vusers familiar with_ other programming languages as well as those
learning programming in Pascal.

, (Finally, if 1like most wusers of Pascal, you become a Pascal fanatic,

exhorting all listeners on the wonders of writing programs that work the
“first time and continue working forever, you should yoin the Pascal User’s

Groug, which publishes a quarterlg newsletter containing all the news
"labout FPascal from around the world. This is the major forum for reporting
I {implementations, experience using implementations, and commentary
fregardxn% the 1language, its wuse, and proposed modifications. To goin,
send $4 for one year of membership to:

Pascal User’s Group, c/o0 Andy Mickel
! University Computer Center: 227 EX
- 208 SE Union Street
University of Minnesota
r} Minneapolis, MN 3554355

3. Using Pascal
| [This chapter describes how to write, compile, and run Pascal grograms on
~“the ™MI9200 system. The vyser 1is assumed to be familiar with use of the
Marinchip Disc Executive and the Text Editor. The reader who is
u
G

nfamiliar with those s%stem components is referred to the respective User

1 vides for more informa

ion regarding them.

{

3.°1. writing'the program

»lA Pascal program is written according to the language specifications in
the references given in chagter 2, and entered into the system with the
~—~Text Editor. Since input to the Pascal compiler is totallz ree—form, the
' user need not be concerned with column alignments when entering the data.
’ n% sequential Pascal program begins with a “"prefix" which defines the
infterface between the pro%ram and the operating system. This prefix must

be added to a pro%ram before it is compile This is most easily

"eccomplished b he "RF" command in the text editor. The user should go
f to the top of the file, and enter the command:

~ RF PREFIX

{w o the text editor, where PREFIX is the name of the file on the system
| gisc -containing the standard prefix. (The standard prefix is supplied by
“Marinchip Systems in a file by that name). This command will copy the

prefix before the first line of the user program.

ylhe user is Tequired to explicitly add the prefix to programs because with
(_the Concurrent Pascal compiler, the user can define new operati?? sgstems
ow

having different interfaces to programs. In order to a Pascal
) ro%rams to be run under these new systems, the abilitg to change the
| brefix must be available. A complete definition of the standard prefix
| Bxplaining it line by line may be found in section 5.2 of reference [11.

|

- :2.2. Compiling the program

nce the Pascal program has been stored in a file with the Text Editor, it
may be compiled with the Pascal Compiler. The compiler is called from the
V]Ommand level of the operating system by the statement:

e PaASCAL(Cinputs, Clistinal, <ab ject)
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is the file where the compilation listing should be aced, and <ob jec

Jhere <input> is the file containing the Pascal source grogram. Clisting?
2
r}s the file in which the executable object code will e writtem by the

. lompiler. The <listing> file may be either a disc file or a device file

' lJuch as the console or a printer. I# the listing file specification is
‘omitted <(only two commas appear between the <input> and <object> file
names), no program listing will be generated. Error messages, if any.,

~vill still be rinted on the system console. For example, to compile a
\Kro ram named CALC, glacing the executable code in a file named XCALC, and
l lending the compile
, PASCAL (CALC, CONS. DEV, XCALC)
“!# no listing were desired, the command would be:

PASCAL. (CALC, , XCALC)

)%F the compilation 1is successful, the compiler will simply exit back to
{_ the operating system and the operating system command prompt will
Teappear. If the compiler found errors in the program, the message:

isting to the conscle, the command would be:

Compilation errors

ill apgear on the console. If the compilation listing has been sent to a

isc file, it must be examined to determine the cause of the errorvrs.

|
) 3. Executing the program
I
 like an$ other program under the Disc Executive, simply by typing the name
_5f the file containing the program. Note that it is not necessarg to link
ascal programs before execution: they are directly executable after
qmp%lagion. To execute the program XCALC compiled above. one would
imply Type:

-
~I xcaLc

ﬁfn the console when the operating system command prompt appears.
|

;

d

‘Ince a Pascal program has been successfully compiled, it can be executed
P

3.3 1. Program parameters

/ Programs called from the console may be passed parameters. These
~parameters are enclosed in garentheses following the name of the file
containing the program. The file names passed to the Pascal compiler are
n example of grogram parameters. Program parameters ma be either
fEnte ers f(simple numbers), Boolean values (represented by the words TRUE
_br FALSE), or identifiers (any non—-numeric character string other than
TRUE or FALSE). 1If two consecutive commas appear., the parameter in that
Eosition will be considered to be omitted, and its type will be set to

=

|

ILTYPE. Parameters are separated by commas, Just like rocedure
arameters in Pascal. The structure of program parameters and their wuse
ithin a Pascal program is explained in the section "Program Parameters"
in chapter 5.2 of reference [1]. To ease compatibility between Pascal
-programs and programs written in other lanauages, the parentheses
Euggounding the parameter list are optional. ence, the two program
alls:

i

PROG1 (OUT, IN, 10)
and: PROG 0OUT, IN, 10

re equivalent.

il
4 .
.Pascal programs are allowed to call other Pascal programs in the M9900
' implementation, and programs- can pass parameters to the programs t
"lin the same manner as parameters are entered on the console. This allows
~Pascal programs to be called either from another program or directly from
the console without any modification of the program. It also allouws
" Pascal to be wused directly as the system command language, avoiding th¥®
eed for a special job control language.
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3. 4. File compatibility

C}; Marinchip Pascal reads and writes ASCII files that are compatible with
<. Jthose wused by all other Marinchip software. The standard WRITEARG,
READARG, READ, and WRITE procedures of Sequential Pascal are used to read
~and write files. Both disc and device files may be used without problems.
")The capability to use another Pascal program as input or output from a
program is not currently provided in Marinchip Pascal: input and output
"Imust be files. The READPAGE and WRITEPAGE I/0 procedures are also
supported as alternatives to READ and WRITE.

;AThe OPEN, CLOSE, PUT, and GET I/0 mechanism of Sequential Pascal may be
Jused to read and write any disc file. The random-access nature of these
" requests will be ignored if they are used on device files.

TThe ACCEPT_ and DISPLAY procedures are implemented according to the
3§8equentia1 Pascal documentation for communication with the system console.
" The LOOKUP Brocedure accesses the system file directory. The identifier

-passed to LOOKUP may be a fully general file name as described in the Disc
13 xecutive User Guide.

3. 5. Compiler temporary file usage
L]The Pascal compiler uses the two system standard temporar% files, TEMP14$
and TEMP2%, during the compilation. If for some reason other files are to
be used (for example, when compiling a wvery large program where the

standard temporar% files are not large enough), this may be accomplished
emporary files in the call on the compiler:

! i

L

| by specifying the
PASCAL((input}.<listing>:(obJect>:(tempib.(teme})

" l1f called in this manner, the compiler will use the named files for its

i

[ ——

temporary files.

]4. Changes to the Sequential Pascal language

his «chapter describes the modifications made to the Sequential Pascal
language by Marinchip Systems. Programs written with the intention of
eing T™un on other machines offering Sequential Pascal should avaid the
se of the features added in the Marinchip implementation.

—

|

-

i. Scanner changes

|

—

‘The scanner phase of the compiler has been modified to permit optional use
of a syntax more like that of standard Pascal. The Sequential Pascal
Byntax is still accepted without modification. .

|
)

4. 1.1. Upper and lower case
L

ﬁdentiFiers and reserved words are now accepted in both upper and lower
case. The case wused in a letter has no effect on matching, hence the
following identifiers are considered identical by the compiler:

ARGLEBARGLE arglebarge ArgleBargle ArGlEbATGIE

]

1.2, Standard operator characters

vential Pascal was originally developed on a card system, so several of

standard Pascal operators that do not aggear in the Hollerith code
e redefined. Marinchip Pascal accepts both e standard character as
1 as the Sequential Pascal circumlocution.

Sequential Pascal Chanmdged M1 ternnibs
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4.1.3. Comment delimiters

Sequential Pascal normally uses the double quote character (") to delimit

comments. Marinchip Pascal also allows the standard Pascal comment
delimiters { and } to be vused. The curla brackets ({)) will be ignored in
a comment bracketed by double uotes (%), and double quotes will be
ignored within a comment defined with curly brackets. This allows a

limited nesting of comments, which may prove useful when it is desired to
turn off code containing comments.

4.1 4. Odd length strings

Sequential Pascal normally requires that all constant strings (other than

single characters) contain an even number of characters. Since this

forces the wuser to 1laboriously count characters unnecessarily, this

restriction has been removed in the Marinchig compiler. Strinzs which
contain an odd number of characters will be padded with an ASCII NUL
’¢:0:)’ character to extend them to anm even number o# characters. This

has no impact on existing programs, because such strings would have caused
compile errors in previous compilers.

5. Error messages

This chapter describes error messages that may appear in the process of
vsing the Pascal system.

S5.1. Run—-time errors

The following messages indicate an error detected during execution of a
Pascal program. All of these messages will be followed by a 1line which
identifies the source 1line number within the Pascal program where the
eTrTor occurred.

S.1. 1. Overflow

An arithmetic overflow was detected. Integers are limited to the Trange
-32768 to +32767, and reals are limited to approximately +-10E7S.

5.1. 2. Pointer error

‘Ah attempt was made to use a pointer which did not point to anything.

5.1.3. Case or subscript out of range

Either a subscript was outside the bounds of the array it was used to
subscript, or the value of the expression in a CASE statement failed to
match any of the case labels in the statement.

5.1. 4. Tag field incorrect for variant reference

An attempt was made to use a field in a variant record when the tag field
indicated the record contained a different structure than the one used.

G

—
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‘25.1‘5. Heap overflow

The program has run out of storage when allocating new data items with the
NEW construct. Check for runaway allocation or bad storage management.

S5. 1. 6. Stack overflow

.1The program has run out of execution stack. Check for Tunaway procedure
Tecursion.

}5.2. System error messages

")The following messages are generated by the Pascal system. They may occur
Zeither in the process of compilation or execution.

The program name given to the system is badly formed.
.2.2. Huh?

5.2.1. Bad program name
S
The program name given to the system cannot be found on the disc.

|
|
|

5.2.3. DBad parameter

\\The program parameters were bad. The parameters must be separated b
commas, and consist only of simple integers, the DBoolean constants TRU
and FALSE, or identifiers of 12 characters or less

}]5.244. 1/0 error

! lor servicing an I1/0 request made by a program.

~]An unrecoverable I/0 error has occurred either loading a Pascal program,
|

5. 2. 5. I/0 error on file <filename>

,JAn I/0 error has occurred when using the GET or PUT I/0 mechanism on the
named file. This messagg may appear durinﬂ a compilation. I# the named
{filename> is the object file specified on the call to the compiler, the

' lobject file is probably too small to hold the generated obgject code. I¢
the <filename> is TEMP1$ or TEMP2%, larger temporary files are reguired to

“compile the program. See the section "Compiler temporary file usagg"

e

above for information on how to specify alternate temporary files for
| icompilation.

|

'5.2.6. Kernel called by sequential program

his message indicates an internal error in the Pascal system. It ma

‘ be
\»haused_iF an object file created by the compiler 1is overwritten begore
execution.

3 Compiler error messages

hen errors occur. These are . the messages which_ indicate source
rogram errors which are placed in the listing file. Those messages are

5
’ ﬁhe -following messages are tg%ed by the compiler on the system console
no
~p
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)generallg self—explanatory.

‘

}5.3.1. Try again

This message is given when the compiler is called with bad parameters. A
“jsample call on the compiler will be typed following this message
indicating the proper form of a call on the compiler.

535.3.2. Temporary file missing
)
EJThe compiler requires two temporarg files., TEMP1$% and TEMP2$, to be
resent on the system disc. If either or both of these files are missing,
} his message will appear.

|
'5.3.3. Objyect file lost :

f‘The compiler was unable to save the object code in the named object file.

(@5.3.4. Source file unknown

—

»

~ The source input file specified does not exist.

-! 5.3.5. Destination file unknown

—The listing File named does$ not exist.

tJS.B.b. Compilation errors ‘ €i‘

' |The program compiled contained errors. The wuser should examine the
l'listing file for compiler error messages




