1. Prusram Examrles

»CREATE A STUDENT FILE.
INPUT ¢ 1) ANY NUMBER OF CARDS CONTAINING EACH
A) A NAME IN COLUMNS 1l..N (N € 10)
B) A FIRST NAME IN COLUMNS N+P,«N+P+Q (P 2 2+ Q < 9)
C) OTHER INFORMATION
2) A CARD CONTAINING =%= IN COLUMN 1 v

TYPE SCHOOLYEAR = (FRESHMAN:SOPHOMORE s JUNIORSSENIOR) 3
STUDFILE = FILE of
PACKED RECORD NAMEs FIRSTNAME : ALFA3
YEAR ¢ SCHOOLYEARS
AGE : 10,0303
PoesosV
ENDS
VAR STUDENTSIOUT] : STUDFILES
NAMEBUF ¢ ARRAY[{1l..10] OF CHAR}S
I 2 04,108 CH ¢ CHARS
MAP ¢ ARRAY[O0..3] OF SCHOOLYEAR}
VALUE MAP = (FRESHMAN,SOPHOMORE»JUNIORsSENIOR) S

BEGIN READ(CH) 3
REPEAT

WITH STUDENTS+ DO

BEGIN

*READ NAMEV
I ¢= 03
WHILE CH # = = DO
BEGIN I = I+13 NAMEBUFI[I] := CH$ READ(CH)$
ENDS
FOR I := 1¢1 70 10 DO NAMEBUF[I} = = Z3
PACK (NAMEBUF ¢ 1 s NAME) 3
WRITE(NAME:12) 3

»READ FIRST NAMEY
REPEAT READ(CH) UNTIL CH # = =3
I 2= 03
WHILE =~(CH IN (= Z.EOL1) DO
BEGIN I ¢= I+13 NAMEBUFILI] := CH3 READ(CH) END3$
FOR I ¢= I+1 TO 10 DO NAMEBUFLI] = = =3
PACK (NAMEBUF s1 o FIRSTNAME) 3
WRITE(FIRSTNAME:12) 3

PASSIGN YEARY
YEAR 2= MAP[ TRUNC{(SQRT(ORD(FIRSTNAME) DIV 4096)) MOD 413
WRITE(INT{YEAR) ¢EOL} 3
WHILE CH # EQOL DO READ{(CH)$ READ(CH)

ENDS

PUT(STUDENTS) 3

UNTIL CH = %=
END
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12. 2 Sprt of a Data File

cCLASSIFICATION OF STUDENTSe
TYPE SCHOOLYEAR = (FRESHMANSOPHOMORE s JUNTOReSENIOR) 3
STUDFILE = FILE OF PACKED RECORD
NAMEs FIRSTNAME : ALFAS
YEAR ¢ SCHOOLYEARS
AGE : 1040303

Peosoe'

END3S

VAR STUDENTSEINIJ»
FRESHMEN[OUT )}y SOPHOMORESIOUTI]»
JUNIORS(OUT1s SENIORSIOUT] : STUDFILE:
OUTALF ¢ ARRAY[{SCHOOLYEAR] OF ALFA3
VALUE OUTALF = (ZFRESHMANZ ¢=SOPHOMOREZ+ZJUNIORZ9=SENIORZ) 3

PROCEDURE PRINTFILE(VAR F: STUDFILE)S
rIT IS ASSUMED THAT F IS NOT EMPTY.+
VAR 1 ¢ 1.,6%
BEGIN RESET(F)3 GET(F)3
REPEAT
WITH F+ DO WRITE(NAME:12+sFIRSTNAME:12s0UTALFIYEAR]}:12+EO0L)S
GET(F)
UNTIL EOF(F)3
WRITE(z =)3

FOR I ¢= 1 TO 6 DO WRITE(ZSwwewcoeceaa )3
~ WRITE(EOL)S
END3

BEGIN RESET(STUDENTS)$ GET{(STUDENTS) 3

REPEAT

CASE STUDENTSt.YEAR OF
FRESHMAN : BEGIN FRESHMEN® := STUDENTS#$ PUT(FRESHMEN) ENDS$
SOPHOMORE: BEGIN SOPHOMORES* := STUDENTS*3 PUT(SOPHOMORES)ENDS
JUNIOR ¢ BEGIN JUNIORS# := STUDENTS?3: PUT(JUNIORS) END3
SENIOR ¢ BEGIN SENIORS* ¢= STUDENTS#*$ PUT(SENIORS) END

ENDS

GET(STUDENTS)

UNTIL EOF (STUDENTS) 3

PRINTFILE(FRESHMEN) 3§ PRINTFILE (SOPHOMORES) §
PRINTFILE(JUNIORS) § PRINTFILE (SENIORS)
END.



1Z. % Tree Traversal

PINPUT?: 1 CARD CONTAINING THE DESCRIPTION OF A TREEs WHERE
<TREE> 3= <NON-BLANK CHARACTER> ( <TREE> ’ <TREE> )

$t=  <NON~BLANK CHARACTER>

ts=  <ASTERISK>

EXAMPLE: A(#sB(C(D(RoE) oF (G(gH) o) ) oI (9 J(Ko#))))

()
# ¥
TYPE POINTER = 2TREES
ORDTYP = (PREORDER+POSTORDERENDORDER) $

VAR TREE ¢ CLASS 15 OF
RECORD INFO : CHARS
LLINKSRLINK : POINTER
ENDs
T ¢ POINTERS
ORDER : ORDTYPs CH : CHAR}

PROCEDURE NEXTCHS
BEGIN READ(CH)3 WRITE(CH) END3

PROCEDURE ENTERTREE(VAR P : POINTER} S
BEGIN
IF CH = =%z oNO SON¢
THEN BEGIN P 3= NIL3 NEXTCH END
ELSE »PROCESS SONv

BEGIN
NEW(P) 3
WITH P+ DO
HEGIN INFO = (CH3
NEXTCHS$
IF CH = =(= THEN »NON-TERMINAL NODE+

BEGIN NEXTCHS
ENTERTREE(LLINK) S NEXTCHS
ENTERTREE (RLINK) § NEXTCH

END ELSE »TERMINAL NODEY

BEGIN LLINK $= NILS RLINK 2= NIL
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END
END
END
END3

PROCEDURE TRAVERSE (P : POINTERS$ TYP : ORDTYP)3

PROCEDURE VISITNODE(P : POINTER)
BEGIN WRITE(P+.INFO) ENDS

BEGIN
IF P # NIL THEN
CASE TYP OF
PREORDER: BEGIN
VISITNODE(P) 3
TRAVERSE (P+.LLINKsTYP) $
TRAVERSE (P2 RLINKsTYP) 3
END3
POSTORDER: BEGIN
TRAVERSE (P*.LLINKsTYP) 3§
VISITNODE (P) $
TRAVERSE (P*«RLINKsTYP) 3
ENDS
ENDORDER: BEGIN
TRAVERSE (P*LLINKsTYP) 3
TRAVERSE (P*RLINKsTYP) 3
VISITNODE (P) 3
ENDS
END3
END3

BEGIN WRITE(= Z)3 REPEAT NEXTCH UNTIL CH # =
IF CH # EOL THEN
BEGIN
ENTERTREE(T)$ WRITE(EOLSEOL) S
FOR ORDER := PREORDER TO ENDORDER DO
BEGIN WRITE(z =)3% TRAVERSE(TsORDER)$ WRITE(EOL)
END
END ELSE WRITE(= EMPTY TREEZD)
END.

]
i
-

The result for the example above is:
A(®eB{(C(D(2sE}sF(G(RoH)e®))oI{#eJ(KeH®*))))
ABCDEFGHI UK

ADECGHFBIKJ
EDHGFCKJUIBA
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1%Z. Rdditional Procedures, Functions and Oeperations
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AFFEND <A, B, C)

INSERT (A, E,C2

FF CH B, CH

Example:

12 2 Functions

- — - - — -

LOCCHY

TIMECKS

00 = £ F) 0D

A must be a variable of +tvyepe INTEGER, B and €
expressions of tvee INTEGER or subranse thereof.
The contents of A is shifted left by B bits and C is
"pr"ed to it. The result is in A, B and C are
unchansed.

C must be a variable of +trpe INTEGER. f and B
expressions of tvepe INTEGER or subranse thereof.
The contents of A is shifted left by B bits and
"or"ed to C. The result is in C. R and B are
unchanged

A must be of +tyepe ALFA, B and € of type IMTEGER.
The PP function is called which is specified by the
first three letters of the ALFA value. If the
fourth letter is a P the PP function is called with
auto-recall.

PP(ZRFLPZ+0+400008)3
PP (=DMPPZ+60108,70008) 3

% must be a variable or a label. The value returned
is the absolute address of the variable or label.
The result is of tvepe INTEGER. Only 1labels which
are already defined in a progsram part can be used as
parameter. If the variable is a file then the
address returned is the address of the File
Environment Table (FET)-2.

“ must be a number from 6 to 8. TIME is a call to
the PF function TIM. The value returned is for
TM-Time in milliseconds,

Date.

Time of dav.,

TM-Time left for the job in milliseconds,

PP-Time in milliseconds,

CF-Time in milliseconds.

The value returned is of tyepe INTEGER, for 4 and 2
of tvee ALFHA.



1% 4 VYariables and Operations

MEHM

RLFARLENG

A and B must be of tvyre INTEGER. The absolute value
of BE must be less than or eaual to 68. A is shifted
left by B bits if B is sreater than 8. A is shifted
risht by B bits ¢with sign extension} if B is less
than . The result is of tvee INTEGER.

The memory allocated to the Program can be
considered to be defined by

MEM: ARRAYIG. .  FIELDLENGTH-11 OF INTEGER
The index of MEM is of type INTEGER. The inteser is

the absolute address of a location. Absolute
addressecs of variables are obtained with the
function LOC The values of pointer variables are

alsp absolute addresses; they are +transformed +to
values of tvee INTEGER with the function ORD.

Thie is a svynonym for the constant 18 It shows
that this PASCAL imelementation uses words with 186
characters.



14, FRestrictions

Formal! parameters of kind procedure or function are not specified with
the number of their eparameters or with their trees. It is therefore the
responsibility of the prosrammer 1o use eprocedures or functions as
actual vparameters which have the correct number of parameters and the
correct tvypes with which the formal rarameter is used.

Frocedures and functions which are formal parameters cannot be called
with actual rparameters which rcorresrond to formal parameters of kind
procedure or function

Siandard functions and procedures cannot be used as actual rarameters
for formal rparameters of kind function or procedure. The exceptions are
SIM, COS, E¥FP. LM, SOGRT. ARCTAN, and RANF.

Mo check is made if the value of the expression on an actual parameter
position lies within the ranse for which the formal rparameter is
specified.

R function or rrocedure which contains a local file definition should
not be activated recursively.

Formal rarameters of tyere FILE and CLASS cannot be of kind value.

14. 2 Tvres, Identifiers

Two variables are not recoenized as beins of the same tyre unless thevy
orocur  in the same variable list or belons to the same type which was
explicitly named in a tyee definition

Comronents of structured tvepes cannot be of tyepe FILE or CLASS.

The tvrpe definition SET OF BOODLEAM and SET OF CHRR is possible. I +the
value of an element of a SET tvepe is sgreater than or eaual to 32 then
the element which corresponds to value mod €4 is assisned.

An identifier mav be used only once within a declaration part for naminsg
PUIPDSES. Exceptions are field names of records. They can appear also
in other record declzrations, however, only once in each record
declaration. The followins is also rossible:

VAR & RECORD ¥: INTEGER END;

Fil identifiers which have a predefined meaning, e.9. the names of
standard functions and standard procedures may be used in a declaration
part and thus redefined. They are loral names to this declaration eart
and the corresponding prosram part.
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15. The FRSCARL Svystem

o s e o e W e v o " ot W W -

The FARSCAL svstem consists of

iy The PASCAL Operating System, which contains the run-time suprort
routines to handle e. 3. input and outrput.

(2 The comepiler
(%% Spme library routines, e.s. SIN, CO0S etcoc.

The PASCAL Operatineg Svystem is used by the compiler and by the
translated eproorams. The compiler senerates absolute code and writes it
to a temporary file with name PRSCLGO. In order to execute the
translated prosram this file is read on torp of <the PASCRL OpPeratins
Svstem, then if necessary the reauested library routines are loaded from
the FPASCAL library and the external routines from the library file, and
control is s9iven to the main program.

The senerated code is kert on a file if this is reauested in the Control
Card. After the PASCAL Operatine Svstem is loaded it can be executed in
the same manner as before. (The compiler itself 1is a kert PRASCAL

.

Frogsram. S

The space starting at the last word read in from the file PRSCLGO or
loaded from the librarv and endins at the end of the fieldlensth is used
as stack. Mhenever a procedure or function is entered its return
address is written on torp of the stack and srace for the local defined
variables is reserved. The stack 1is reset when the rprocedure or
function 1is left. The lensth of the stack can be influenced by the
FL parameter on the Control Card. Normally there are at least 1068608
words available.

Forward references and olobal jumps are handled by the so-called jume
table. The table is 186E words lons and is at the end of the sprace

reserved for the variables of +the main prosram and before the first
generated code.

The time spent in the various parts of a prosram can be monitored if

requested on the Control Card. The result is printed when the Prosram
finishes.

A special program is also available with which a Cross Reference Listins
of the identifiers used in a PHRSCAL rprosram can be produced. The
Control Card used for this prosram is described in RAerrPendix B. 2.

The tables in the compiler are of fixed lensth. This imPoses somne

almost neslioible restrictions on the prosrams to be translated. The
tablee are used dvynamically, i.e. if the compiler finishes with a

rrocedure or function definition the entries used for the local entities
are released.
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The tables and their sizes are:

Cize Table for
16 files, which are declared in the declaration rpart of
procedures and function,
i8 classes, which are declared in the declaration part of
procedures or functions,
16 labels, which are declared in the label section of a
declaration rart,
26 labels, which are defined in a prosram part,
48 constants, with values > 2417 .
sS66 identifiers,
1868 code Cavailable for each procedure or function).

Other limits are:
7 nestins derpth of procedure or function definitions.
16 nestineg derth of WNITH statements,

B labels in a CASE statement
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ie. Special Features
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In order +to avoid the recompilation of larse Prosrams the state of the
compilation can be frozen at the level of procedure declarations. This
15 done in the followins wav:

Example: VAR I: INTEGER3
PROCEDURE XYZ3
BEGIN +e¢ ENDS

FREEZE,

The werosram so far translated tosether with +the local and sliobal
variables (especiallvy the used part of the symbol tabled of the compiler
are kert on a file whose name is defined in the Control Card by

FE={file name>
pr by default on the file FRSOLGO

The comrilation can be continued where it was left. The continuation of
the eroaram is exrected to be on the file named in the P pParameter of
the Control Card. The file which contains the partial compiled Prosram
must be mentioned on the Control Card as follows:

FE={file namel

The file on which the frozen comrilation is kept is coried to file
FASCLGD  ¢if the file name is not PASCLGO) and the local and global
variables of the compiler obtain +the values +they had when the
compilation was f{rozen. However, the ortion parawmeters on the Control
Card are used for the continued compilation. {The file PRSCLGO is
alwavs returned at the end of the comeilation

ie. 2 PRSCAL Overlavs

FHSCAL  prosrams can be translated as PASCAL overlars when EX=0VL is
specified on the Control Card, The prosram then mavy not contain a VALUE
Fart. Further no code to open the files of +the main prosram and to
initialize the internal class pointers of the main prosram is generated.
The K rarameter must specify on what file the overlay is to be kert.

FHSCAL overlavys can be called by PASCRL prosrams. The overlay is loaded
from the Jjumetable onward. The space occuried by the variables and file
buffers of +the main prosram must be the same as for the overlay

Further it is expected that the file buffers are at the same rlace in
the progsram and in the overlavy, Hhen the overlavy is lpaded the values
ol the variables and the buffers of the main Prosram remain unchansed

Onlyv  dihe buffer of the file OUTPUT is emptied as this buffer is used to
lovad external and standard procedures Then control is transfered to
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the entry roint of the main erosram of the overlay.

B overlay can only be called from a main prosram. This is done in the
following wav:

Example: OVERLAY (P1+P2sP3}
The parameters are:

Fi is of twepe HALFA and used as file name of the file where +the
pverlay resides. If P11 is = = the overlay is on the file
mentioned in the B eparameter of the Lontrol Card

FE an integer which srecifies the fieldlensth needed for the overlar.

5] fieldlensth max(current fieldliensth, reauired fieldlensth’
-4 fieldlensth reauired fieldlengsth

non

wRH fieldlength = ¥X¥
P an inteser which srepecifies +the rposition of the overlay on the
file.
5] take next overlay on the file.
HEn rewind the file and take the ¥XXth overlay on the file

it. 2 Low Cpre

Some values in the low core of the PASCAL Oreratins Svystem may be of
interest 1o the erosrammer. tLocation Z42B contains 4 if the standard
cutrut is TTY, otherwise 8. This information can be used to write
proorams Tor conversational ineut. The eprosrammer must also insure that
all output is sent to the teletvyre before inrput is accerpted. This is
done by finishine each outrput seauence with WEQRCOUTPUTS.

Example: VAR TTY: BOOLEANS X: INTEGERS

BEGIN TTY = MEMI31I2BI=15 o o o o e
WRITE(Z STARTZ.EOL} S
IF TTY THEN WEOR{OUTPUTI} S
READ(X); & @ L 2 L]
ENDe.

The ortion parameters are only used by the compiler. Thes van also be
used by a kert erogram When the ortion is mentioned on the Control
Card the corresponding location contains 1 otherwise B8,

Location Uption

888
IB1E
Z8ze
IE83E
ZB4E
85k
Z46E
317k

FEASN FR O3 D
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16. 4 External Routines

Frocedures and functions can be declared EXTERNAL in the declaration
rpart of the main rrosram.

Eramrle: FUNCTION F(X: INTEGER): REAL$ EXTERNAL3

Exzternal routines are relocatable COMPARSS progsrams which must corresrond
to the callines seauence of PASCAL routines. External procedures may be
called with any number of rparameters. MNo check is made on the +¢vepe or
kind of +the parameters. Up to 18 external procedures can be declared.
External procedures may not be used as actual parameters.

The addressec of the parameters begin at location B&+3. E7 contains the
number of parameters with which the procedure was called, X7 the return

address. In the case of a function the value of the result is exeected
in BE+Z2.
The restrictions on external procedures are auite severe. They wmust

have only 1 entrvy point. no common blocks and no external references.
it is to be observed that the PRASCAL srstem Uses the
registers B4, BS, BE and that BL must have the value 4. The locations
1208 to 167E rcan be used as communication area for the external
procedut es. The 1locations 14SE to 147E are reserved for addresses of
the FASCAL Orperating Svstem. e. 8. the pointer to the PEX word.

The external procedures must be on a file in the same order as they were
declared in the PASCAL eprogram. The name of the file is specified in
the Control Card by

LIB=<file name>

Ev default PRSCLIE is used as file name.

i6. 5 File Buffers and File Environment Table
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The File Environment Table (FET) consists of & words:

Mord Contents

1 File name (Up to 7 characters left justified with
zero fill).

ey First pointer to first word of buffer

= In

4 Out

5 %imit rpointer to last word of buffer +4

£ £

7 5!

£ [
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The FET is preceded in PASCAL by two words:

Kord Contents

-1 "file head"

A file descrirtor
The file descrirtor contains information about the file. Iin the
following the bits are counted from left to right, starting with 1:

Eit

1 if on, the file is in end-of-file status.

2 if on, the file is of kind InPput.

4 if on, the file is of kind Outeput.

if off, the file is of tyee CHAR.

The file is a scrateh file if neither bit 2 nor bit 4 are set. The rest
of the word is used to seecify the lensth of a file component.

If the file is a file of tvyre CHAR the extended FET is preceded by a 486
word buffer. The "file head" points arcording to the file tvee either

to a component in the character buffer or to a comPonent in the file
puffer.



FA. 1 Character Set
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0 A B C D E F G
1 H 1 J K L M N ]
2 P Q R S T U v W

4 5 6 7 8 9 + - 5
5 / { ) % = . .
6 = { ] # P v A
7 2 4 < > < > - :

The value B8E corresponds to EOL, the value 598 to blank.

fA. & Table of Standard Identifiers

R GAm o T e e ot - - O— — - — VW . e

Constants: FHLSE, TRUE., EOL, ALFRLEMNG

Tveos: INTEGER, BOOLEAN, REAL. CHRR. ALFR, TEXT
Yariables: INPUT, GUTPUT, HMEN

Functions: AES, SOR, 00D, SUCC, FRED, ORD,

CHR, ALF, EOF, TRUNC, TIME, LOC,
SIN, COS, EXP, LN, SQRT, ARCTAN, RANF

Frocedures: GET, PUT, RESEY, READ. WRITE,
INFILE, OQUTFILE, MWEOR. FRCK., UMNPRCK,
HEW, PP, DUMP, TRACE, RFPEND, INSERT

a9



# X Frinter Control Characters

BElank next line

1 rase eiect before printins

2 advance to the last line of the form
+ surpiress line srace before printins

¢ surpress line space after printins
& space one line before rFrrinting

- spare two lines before printing

before printins

&b
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The Control Card for translatine a prosram, executing it and eventually
keeping the translated version is described in B. 4. The Control Card
for executing a kept program is described in E. 2. The Control Cards
necessary to generate a Cross Reference Listine are to be found in B X

£.4 Translation and Execution of a PRSCAL Program
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FASCAL, P=<proorams L={listing, D={data>, E=Cresul t> K=C{keepfiler,
Fii={freeze keeprfilel FE={freere loadfiler:.LIB=Clibrarvy>,
OFT=<optionsr LL=C1line limit» FL={fieldlensth>
En=fexwecution modeX, FCL={lower>, FCU={urrer>.

The parameters mav appear in anv order.

F=<programx

{programr 1is the file which contains the source prosram. By
default it is INFUT. :

L=Clisting’

File to which the listing of the source prosram is written. Ev
default it is QUTPUT.

f=<{data>
File which is used as standard ineut. By default it is the file
INFUT. The file is not rewound if it is the same as the program
file or IHPUT, ptherwise it is rewound.

F={resultlr

File which is used as standard outerut. Ev default it is the file
GUTPUT.

fmlkeeprfiler
File 1o which the translated version of the program is written.
Fi={Treeze keerfilel

File +to which a rartial cowmpiled prosram is written. By default
it is PRSCLGO.

FE=<freeze loadfileX

File which contains a partial cowmpiled srosram. The rcompilation
is continued.



LIE={librarv>

File which contains the external routines. By default it is
PRECLIE.

gFT=<ortions>

{options> is a list of letters which may arpear in anv order,
2.9, 0P T=RSP. Gptions for the compiler are:

A Generate additional code to check assisnments

C Print the senerated code in COMPRSS assembler form.

X Generate additional code for divisions to check for a
zero divisor, '

H do not list the source prosram.

{ Generate additional code to check for stack overflow.

R Generate code for true roundins.

< Save symbolic dump information

X Generate code to check for array bounds and label values

in CASE statements.
The options are activated when the option letter arpears on the
Control Card. The options mavy be chansed within the Prosram as
described in 41.41.
Options for the prosram execution are:

F Froduce a svmbolic dump automatically when a run-time
error ocours

T Froduce a svmbolic and octal dume automatically when a
run-time error ocours.
Ll=<1line limit>
Decimal number which seecifies the maximum number of lines which
may be written by the prosram. The default value is 1868, about
1% rages. There ig no line limit if LL=8.

Fl=<fieoldiensth>

An  octal number which specifies the minimum fieldlensth reauired

for the execution of the program. The default value for the
minimum fieldlength is computed ac follows:
% = (address of the last sgenerated word rounded to the next

hieher 1G660B) +1i886B
The pctal number sepecified on the Control Card may not be smaller
than this value ¥,

The minimum fieldlensth reauired is alss recorded when the
translated version of +the rrosram is kept. if the eprogram is
immediately executed after the compilation the fieldliensth is
automatically adiusted to the minimum fieldiensth.
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En=<{execution modeX

HOGO The rrosram 1is +translated ¢and kert if reauested) but
not executed.

FC The time spent in the various parts of the program  is
monitored. The rarameters {lower) and <upper® are used

to specify the ranse of addresses to be nonitored. Jobs

usins the time sharinz svystem cannot be executed in this
mode.

OVL The program is translated as overlay

Fil=<{lpwer>
“lower> is an octal number which is less than the fieldlensth and
sreater than or eaual to 6. Ev default the besinnins of the

executable code of the translated prosram is taken.

FCU=Zuepper>

{upper> is an octal number which is less than the fieldiensth and

sreater than or eaqual to <{lower>. Bv default the end of the
executable code of the tranclated program ic taken.

Uetal numbers on the Control Card are not followed by the letter B,

E. & Euvecution of a Kert FASCAHL Frosram
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FASCARL, B={lopad fileX> D=d{data R=<{result>, LIE=library,
OFT=<orptions> Li=I1line limit> FL=Cadiust>,
Ex=lpxecution modeX FCL=Clower>. FCU=Cuprper

Eedlpadfiler
File which was keept in a previous translation

Fl=<adiust>
v default +the fieldlensth used is +the larser of current
fieldlensth and minimum reauired fieldlensth as stated when the
Pprogram was translated. The fieldlensth for the execution of the
rrogsram 15 adjusted to the minimum reauired fieldiensth if FL=MIN

is used as parameter.

Hil other rarameters are described in B, 1
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BE.Z Control Cards for a Cross Reference Listins of a PRSCRL Prosram

.--—-.—-..........._..._........_.-—...--._-—.—..._--_.—_..-_-._.............‘_.........-_.-—--——---»-—.—-—._.—.—.—.———---...—.._..

Hesume the source prosram is on file RBEC,

RERDFF, 2117, XREF.
FASCAL, BE=XREF, D=AEC, LL=8.

The program is listed and followed by a table of cross references of +the

;dentifiers‘ The prosram listing is surppressed if the parameter (OPT=HN
15 used.
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H
AES 47, 59
accuracy 48

addrecss 36, 50, 54, 53, 57
HLFR €,7,5%9 '
as parameter 14,418,325, 3%, 42, 56,
SE
HLFALENG 951,59
HFFEHD 58, 59
array ?,8,2d,4 43,591
arrav index 22.4,;41

assisnment i@,~1,;¢,43

EEGIN 16,14, 24
bit :T;u@:di)ﬁe

block %8, 57
BOOLEAN S5,44,42,12.,45,1€.18, 37, 48,
58
buffer 26,38, 535,57, 58
C
CHSE statement 14, 28,42, 54
CHSE
in record 31
in statement 14,42, 54
ZHHE 6/1GI111181; ;26;;9.48;52;58
CHE 418,59
rlass 4,24, 25, 26, 52,54, 55

code gseneration 43,44, 53
comment 4,42
comamunication area &7
COMPHES 43,57

Control Card 4,38, 44, 5%, 55, 56, 64
CORET 4,8
constant &, %44, 22,34, 51
CF-Time 50

Cross Reference Listing 53,64
o

default option 44
gecliaration

array 7
clas i
ramsiawt “

fonliond

sternal o
fl;k -‘}:5
forward 24
function 21,52
identifier 5,52
label 28, 58
rointer 324
Frocedure 22,52

¥y

declaration
record
sept 37
type &, 7,52
variable 516:34

declaration part

g, 31

9, 24,22, 23, 24. 28,

42, 44,52, 55, 57

DIV 4,16
DUMP 44,59
E

END 18,14.2
end-of-file 26,329,586

end~-of-record 26,28
EQOF 26, 29,59
EGL €.44, 329,59

EXIT 28

expression 15,417,223, 37
as parameter 22,25,;,,4@,ﬁ@ S2
in statement 42,432, 42

EXTERNAL 57

F
FET 58,57, 58
field 81—1!72JJJ‘J‘J52
fieldlensth 51,532, 5¢
fieldwidth =9, 48. 41
file 2€,3Z8,39,42, 82,55,56,57
file head 26,39, 58
FOR statement 42
format 39
FORWARRD 24
FREEZE ¢4
function

external &85, 57

forward 24

recursive 23,52

standard 48,26
function call 724,52, 57
function rparameter 241,52
5
GET 26.Z
alpbal 2
GO0T0 28

I

identifier 2%, 5, 52,584
constant 9
field &8, 33,52
function 24, 24,52, 58
Procedure

16, 24, 23, 24, 52, 8%
tvpe £, 5%



identifier
variable 5,33, 34,52,59
indefinite 39
index
SEE arravy
INFILE 42,59
inputsoutrut 26,38, 39,42, 532,58
INSERT 58, 59

IHT 48
INTEGER 46,28, 42,59
as parameter 18,25, 39,448,586, 51,
56
b
jump table 53,55
L
label
case 414,34, 35

in prosram 28, 58,54

library 52

LGC 5@, 51

local 21,22, 24, 33, 28, 52, 52,55
il

MEM 351, 5€, 52

MOD 4, 16

M

name

see identifier
HEW 25,59

NEL ‘3) 241 35.! :6

number 4,34, 25, Z&
inteser 2, 5,28, 42
ooctal 25, 63
real 2,5

8]

OCT 44

Ghi 1€, 59

oreration
arithmetic
rointer Z£
eet 3E7
orerator
pperator
oFrtion

15,54

158,16, 36, 37
rrecedence 45
4%, 55, 62
ORED 48, 26, 54, 59
order 7, i3, 18
OUTFILE 42,58¢

OUTPUT 38, 29,42, 45, 55, 59
pverlay 85

P
PRCK 25.5%
FACKED 4,32
parameter
actual 17, 241, 23, 32, 25, 39, 852,87
formal 24, 23, 24, 52
function 21,82
on Control Card
procedure 21,52
value 21,23,52
variable 241,24
partial compilation S5
FASCAL dump 44, 45, 5%
FASCAL Operatineg Svystenm

42, 44, 55

93, 56, 57

rointer 21, 34, 36, 44, 54
FF 56,59
FP-Time 56

rredefined
see standard

FRED 418,59
printer control 68
procedure
external 53,585,857
forward 24
rarameter 21,52
recursive 232,52
standard 46,47.25, 26, 25, 28, 29,

42, 44, 45, 52, 59
i@, 24,23, 28, 25, 28, 42,
44, 58, 52, 54, 55, 57

prosram rart
FUT

R
random 417
REARD 48, 3%, 42,4%, 5%
REAL X, 5,7
as parameter 414,47.,418,22,48
record 4, 8,31, 23, 34, 35, 52
case 31
racked 232
tas field Z4,322,3¢6
variant 24i,32,35, 36
REPEART statement 42
reserved word 4
RESET 5@
file 26,28
class pointer 26

26, 58

uroLn

cope 22,28, 3%



set 37, 52
shift 58, 51
side effect 23,24
SGR 417,59
standard
identifier 59
file 38,59
function 8%
procedure 59
irpe 51 S.q
statement
assignment 416,21
CHSE 44, 28,54, 42
compound 44,24, 24
empty 44
FOrR 42,28
GoTO 28
iF 4z
‘procedure 416
REFERT 42,2
structured 46,28
HHILE 42.2%
WITH 22,54
stack
class 35, Z6 .
uf svstem 43,444,485, 853
string I, 6,14, 29, 44
subranse ?;13;15;1?;2 , 27,42, 58
“UCC 418.5¢

T

table 54

tag field 34,32, 3¢
itelotyre 5S¢

TEXT 26,42,59

TIWME 58, 59

TH-Time 58

&g

TRACE 435,59
TEUNC 18,59

tvre
array 7
class 24

declaration €,7,52

file 26,38

rointer 324

record 8,31

scalar £

st 37

simple 5,7,43,14,46,18, 24, 31,
32, 37,42, 44

standard 95.59

structured 7.34,37,52

subranse 7

u

UNPARCK 25,58
x’i

YALUE 42

value parameter 24,23,52

value section 42,55

variable 18,26,32,33,48, 44,52
as parameter 295,35, 36, 329,58
declaration 35,6,34
initialization 42
rarameter 21,24

YAR 4,9,21

variant 24, 32, 25, 36

W

WEOR 26, 5¢, 58

WHILE statement 42,28
HITH statement 33,54
WRITE 486,39, 42,56,59
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page 7, replace line 12 and 1Jd:

Exampie: TYPE SHORT = 0 oo 33

COLOR = (REDsGREENSEBLUE sWHITEsCRANGE) 3
FIRST = WHITE .. ORANGES

(The use of subrange types is restricted in this PASCAL version, see
4.2

Page 10, insert after line 40:

NOTE: In assignments of the form A := B ilne variables A and B may bDe
of type RECORD or ARRAY. However, they mnust DbDe of 1ihe same
typel

Page 11, replace line 13

Example: WRITE(S SeX+3+AsSMILESSHEOL) S

page 16, insert after line 35:

Equality and inequality may be applied to variables of type ARRAY and
RECORD if the variables are of the same type. The elements of the two
arrays or the two records are compared until all elements are compared
or a disagreement is found. Equality and inequality may not be applied
to variables of type CLASS and FILE (see 6.l and v.2).

Page 1y, repiace line 1l¥:

A 3= ALF(010203555555555555558) %

Page 21, insert after line 42:

Note that the type of a2 parameter can only be specified by a itype
identifier.

Page 24, insert after line 33:

5.21 VAR parameters and value paranoiars

o - . e OB A m s e R A G W W G N G R e e G TR G O W R BB e e e e O e e e o s e e

As mentioned earlier parameters of Kind value are treated 1ike i1ocal
variables. Thus the value assigned to such a variable is strictly 1local
and not Known to the calling program part. The expression at the actual
parameter position is =valuated when the procedure {s <caliled and
assigned to the local variable. If this variagble nappens tQ be an array



Or record then the whole array or record is copied to tne local array or
record.

Only variables may De used as actual parameters for formal parameters of
kind vartiable. An assignment to the formal variable in the procedurc
results in an assignment to the acLuyal variszh =,

Example: PROCEDURE TEST1(X: INTEGER):
BEGIN X := 5 END3

PROCEDURE TEST (VAR X: INTEGER)
BEGIN X := 5 ENDS

A 3= 03 ‘
TESTI(A)3s PTHE VALUE OF A IS STILL O+
TEST2(A)s rTHE VALUE OF A4 IS NOW Se¢

Page 3¢, insert after line 50:

The number of bits occupied by a packed record component can be found in

l3.“.

Page 43, insert after line 36:

WARNING: NoO assignment may be made 10 the record-variable witnin the.
WITH statement.

Page 37, replace line |2:

when the value 1s pr=2sent in the set. Counting the bpits of & word from

left to right peginning with U the value 58 corresponus t0 dDit 1 and tne
value 0 to Dpit 59Y. The sign bit of the word is not used.

rage 3Y, replace line 10 to 143

For parameters of otner possible types it is defined by

H

CH 2= INPUT*§ GET(INPUT)

CH @

it o

INPUT#3 GET(INPUT)

The c¢character immediately following tihe item rzad is then uncer the
“"file head".

Page 41, insert after line 4ayv:

A line may contain 136 charsci: s  (including the carriage control
Character), A new line is started wnhen the 137{h character is not EOL.
A blank is used as carriage control for the ney line, and a § sign
indicates that an overflow-d¢f the previous line Qcecurred.
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APage 42, insert after line 45:

The value NIL may also be used 10 initialize pointer variables.

Page 43, insert after line 44:
P Page eJject

The next line of the listing starts on a new page.,

Page 45, insert after line 26:

Example: PROCEDURE ABC3
»STed
BEGIN e o 4 0 END:

PROCEDURE XYZ3
P T=v
BEGIN o o« o o ENDS

TRACE(1)3 ABC3 XYZ3 .
»GIVES TRACE INFORMATION ABOUT THE PROCEDURE CALL ARCy

Page 51, replace line |

13.3 variables and Operations

Page 5i, insert after line 26

13.4 Packed Records

O R Bt

The number of Dits occupied by a field of & packed record depends on tine
type of tne field. It is

i bits for pointer types,
6 bits for type CHAR and subrange thereof,
i bit for type BOOLEAN.

For scalar types and subrange types with a lower pound greater than or
equal to 0 the number of bits used is tne number of bits with which ihe
nighest value of the set can Dbe expressed. For types withn a lower bound
less than U the number of bits is given Dy 1ine auaber of bits witn which
the iarger of the absolute values of lower Dbound and upper bound can bpe
expressed plus an additional bit for inec ~1dn, All otner types require
one or more words. The last fielid in - S0 1S always rignt Justified,

. In  the following example the bits of a word are numbered from i1elft to
right, beginning with 0:

Example: R: PACKED RECORD )
Fi: CHARS SWORD 1s BIT 0-5v



VIlC s mowbie aai v LETESMUB sy A7 0D PR B VA

F2: BOOLEANS ~BIT 64

F3: (REDGREENSRLUE) S PBIT 7«8+

Fas 0,.7778B% #8817 9-17+

FS: =777B.e+7763 PBIT7T 1B-27+¢

F6: 0.,100% PRIT 28~59¢ LAST FIELDv
F7: INTEGERS *WORD 2+

FA: ARRAY{1..5) OF CHARS ~WORD 3=7+

CASFE C: BOOLEAN OF PWORD &e BIT 14
TRUE : {F91: Oee77R3 PWORD By BIT 27+

FG92: Jeol7R} S PWORD By BIT 8-59¢

FALSE: (F10: CHAR)S »WORD Re BIT 2-59¢

END3S

Page 52, replace line 36:

explicitly named in a type definition. A type declaration of the forn
A = B {5 not possible.

Suprange types of CHAR, BOOLEAN, and of Scalar type cannot be used in
type and variable declarations with the exeption of using them as index
type of arrays oOr as base ityvpe of setls. {(The example of 2.2.13 shows
the only use of a scalar subrandge type which is not permitted in this
PASCAL version.) There are no restrictions for subrange itypes of
INTEGER.

The type name declaration for SET types is limited to one name per Dbase
type (and subranges thereof). The followving example is not permitted in

this PASCAL version since the base type in both cases is a subrange of
type CHAR:

YA

es=9=3

TYPE A
R

SET OF

A
SET OF =1

ot
(AR
HIEREE]

Either type declaration would be acceptlable. Anothar possiopility is the
type declaration:

TYPE X = SET OF CHAR:

Page 5y, insert after line 24:

Two additional words are used as counter: word =12 is used as column
counter and wvord -13 as card counter.

Page 61, insert after line 33:

The data must immediately follow the last line of the program if data

and program are on the same file. A T=-%-9 card may dbe used as separatior
of program and data.

Page 64: insert Appendix C and Appendix D



Appendix O

Error Messages
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463
47
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SCALAR TYPE EXPECTED.
INTEGER TOO LARGE,

ERROR IN CONSTANT,

=== EXPECTED.

FIELD NAME DECLARED TWICE.
BAD RANGE.

TAG FIELD TYPE BAD.

NAME DECLARED TWICE.

=)= EXPECTED.

‘= EXPECTED.

IDENTIFIER EXPECTED.
IDENTIFIER NOT DECLARED.
INDEX MUST BE OF SCALAR TYPE,
=0F= EXPECTED.

VARTABLE TYPE IS NOT CLASS.

fit it
g

- PROCEDURE DECLARED TWICE.

ZENDZ EXPECTED.
ERROR IN TYPE DECLARATION.

ERROR IN VARIABLE DECLARATION.

ERROR IN VALUE PART.

ERROR IN PROCEDURE DECLARATION.

VALUE PART IN PROCEDURE.,

PARAMETER LIST IGNORED.

ERROR IN DECLARATION PART.

LOWBOUND > HIGHBOUND.

NOT A VARIABLE IDENTIFIER.

DECREASING ADDRESSES IN VALUE PART.

SYMBOLIC SUBRANGE TYPE NOT ALLOWED.,

PARAMETER MISSING IN FUNCTION DECLARATION.
COMPONENT TYPE IS CLASS OR FILE.

UNDECLARED IDENTIFIER.

VARIABLE OR FIELD IDENTIFIER EXPECTED.

EXPRESSION TOO COMPLICATED.

TYPE OF VARIABLE SHOULD SBE ARRAY.

TYPE OF EXPRESSION MUST BE SCALAR.,

CONFLLICT OF INDEX TYPE WITH DECLARATION.

Z)Z EXPECTED.

TYPE OF VARIABLE SHOULD BE RECORD.

NO SUCH FIELD IN THIS RECORD.

TYPE OF VARIABLE SHOULD BE PGINTER OR FILE.

FIELD NAME EXPECTED.

ILLEGAL SYMBOL IN EXPRESSION.

UNDEF INED LABEL. ]
ILLEGAL TYPE OF PARAMETER IN STANDARD FUNCTION OR PROCEDURE.
TYPE IDENTIFIER IN STATEMENT PART.

PROCEDURE USED AS FUNCTION,

TYPE OF STANDARD FUNCTION PARAMETER SHOULD BE INTEGER.
Z)Z EXPECTED.

IDENTIFIER EXPECTED.



LLEGAL TYPE OF OPERAND.

vz CANNOT BE USED AS MONADIC OPERATOR.
(== EXPECTED.

SSIGNMENT NOT ALLOWED.

LLEGAL SYMBOL IN STATEMENT.

TYPE OR CONSTANT IDENTIFIER.

ZTHENZ EXPECTED.

TYRPE OF EAPRESSION IS NOT BOCLEAN.
=3 EXPECTED.

=D0= EXPECTED.

ILLEGAL PARAMETER SUBSTITUTION,
LABEL EXPECTED.

ILLEGAL TYPE OF EXPRESSION.,
CONSTANT EXPECTED.

ZiZ EXPECTED.

=0F= EXPECTED.

TAG FIELD MISSING FOR THIS VARIANT.
ZUNTILE EXPECTED.

ZENDZ EXPECTED.

;
A
i

L.OOP CONTROL VARIABLE MUST BE SIMPLE AND LOCAL OR GLOBAL.

=70z OR ZDOWNTO= EXPECTED.
TO0 MANY CASES IN CASE STATEMENT,

NUMBER OF PARAMETERS DOES NOT AGREE WITH DECLARATION.

MIXED TYPES.
TOO0 MANY LABELS IN THIS PROCEDURE.

Fane W

TOO MANY LONG CONSTANTS OR YET UNDEFINED LABELS IN THIS PROCEDURE.

DEPTH OF PROCEDURE NESTING TOO LARGE.
LABEL DEFINED MORE THAN ONCE.

TOO MANY EXIT LABELS.

Z{Z EXPECTED.

Te= EXPECTED.

ASSIGNMENT 7O FORMAL FUNCTION IDENTIFIER ILLEGAL.

TO0 MANY NESTED WITH-STATEMENTS.

STANDARD IN~LINE PROCEDURE OR FUNCTION USED AS ACTUAL PARAMETER.

TOO MANY LONG CONSTANTS IN THIS PROCEOURE,

ASSIGNMENT 7O FUNCTION IDENTIFIER MUST GCCUR IN FUNCTION ITSELF.

ACTUAL PARAMETER MUST BE A VARITABLE.
PACKED FIELD NOT ALLOWED KERE.

OPERATORS S=<Z AND =>Z ARE NOT DEFINED FOR POWERSETS.

REDUNDANT OPERATION ON POWERSETS.
PROCEDURE TOO0 LONG,

TOO0 MANY EXIT LABELS OR FORWARD PROCEDURES,

TOO MANY CLASS OR FILE VARTIABLES.
BAD FUNCTION TYPE.

ONLY ==Z AND =2 ALLOWED HERE.
BAD FILE DECLARATION,

TYPE DECLARED TWICE.

ZEND.Z ENCOUNTERED.

Z{Z EXPECTED.

INDEX OUT OF RANGE.



1003 LABEL TOO LARGE.

101: VALUE IS OUT OF RANGE.

102 DIVISION BY ZERG,

103: PARAMETER PROCEDURE HAS MORE THAN 17 PARAMETERS.
1042 TEN OR MORE ERRORS ON THIS LINE.

105 STRING TOO LONG.

106: TOO MANY EXTERNAL PROCEDURES.

107: EATERNAL DFECLARATION NOT IN MAIN PART.

108: EXTERNAL PROCEDURE USED AS ACTUAL PARAMETER.
109: OVERLAY CALL NOT 1IN MAIN PROGRAM,

1102



Supw Lent L0 thne FPASUAL tlalibes

Appendix U

A grapnical output package is available for the PASCAL version &t tne

university of Texas at Austin. The package consistis of the folloving
routines:

PLT MULPLT SYMBOL
BGNPLT WHERE SYMSET
ENDPLT OFFSET NUMBER

These routines are descripbed in more detail in Chapter 14 of the Users
Manual, Computation Center, The University of Texas at Austin,

in order to use 4 routine of the grapnics package, a PASCAL program must
contain the declaration:

PROCEDURE GRAPH3 EXTERNALS

The first parameter in a call to GRAPH is a value of type ALFA which
describes the specific routine of itnhe package to De calied, Then folliow
the parameters of this routine.

Example: GRAPH (ZPLTE90.5900692) %

it is the responsibility of the programmer to call the grapnics routines
witn the appropriate number and type of parameters. ALFA values are
used where Hollerith values would De raquired. A type conversion from
integer to real in any parameter position musd pe done explicitly DY
aultielying DY 1e0 conversion from real to0 integer is done by the
function ORD.

The graphics package {s obtained Dy
READPF,ZIR?.PLTLGO.
Thig file must ve specified as value of tne LIB parameter on ine PASCAL

control card or else pe copied to the file containing the otner external
routines used by & particular PASCAL program.
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THE PASCAL VERSTON MAY 1974 MAKES SOME CHANGES TO THE PASCAL MANUAL
NECFSSARY, THFY ARE MOSTLY CONCFRNED WITH THE AUTOMATIC INCREASE OF THE
FIFLDLENGTH WHFN A STACK OVERFLOW OCCURS.

PAGE 43+ DFLFTE LINE 39 TO 43 (OVERFLOW OPTION)
PAGE 44y RFPLACE LINFE 7:
ﬂ‘%A’QC'QD"L*gF”»X‘&
PAGF 45« REP{ACE LINE 2¢
SYSTEM, IN  THE CASF OF STACK OVERFLOW (I.E. WHEN THF MAXIMUM
FIFLDLENGTH 1S EXCFEDED) ONLY THF MAIN PROGRAM VARIABLES ARE DUMPED. 4
PASCAL DUMP IS ALSO GIVEN FOR TIME 1 IMIT AND USFR ABORT WITH DUMP IF A
NUMP OPTION 1S SPFCIFIFN ON THF CONTROL CARD. THE DUMP IS ALWAYS
WRITTEN TO THF STANDARND FILF OUTPUT.
PAGE 509 REPLACE LINE 24 TN 26:%
FIRST THRFF LETTERS OF THE ALFA VALUE. IF THE
FOURTH LETTFR IS NOT A BLANK THE PP FUNCTION 1S
CALLFD  WITH AUTO-RECALL. (A CALL T0O THF PP
FUNCTTON RFL ALSO SETS REGISTER B&4e WHICH IS USED
FOR THE STACK OVFRFLOW CHECK) .
PAGE S3+ INSFRT AFTER LINE 33:
IF THE STACK BRECOMFES TOO SMALL Tn RESERVE SPACE FOR THE LOCAL
VARIARLFSe THE FIELNLENGTH IS INCREASED BY 2000R WORDS (OR  MORF.
IF  MORE SPACE IS NEEDEN). A MAXIMUM FIELDULFENGTHs HOWEVERs WILL
NOT BF FXCFFDED. THE MAXTMUM FIELOLFNGTH MAY BE SPECIFIED BY THE
FM PARAMETFR.
PAGE S4s INSFRT AFTER LINF 20:

17 FUNCTION OR PROCFDURF PARAMFTERS

PAGE HAlsy INSFRT AFTFR LINE 15
FM=<MAXIMIM FIELDLENGTH>
PAGF 62+ RFPLACE LINE 15:

0 (NOT USFD)



PAaGE 62+ REPLACE LINE 44 TO 46G:

FOR THF EXFCUTION OF THE PROGRAM, THE DFFAULT VALUE FOR THF
MINIMUM  FIFLDLFNGTH IS  COMPUTFD BY THE COMPILER AND PRINTFD ON
THF LISTING TOGFTHER WITH THE PROGRAM LENGTH. THE OCTAL NUMRFR
SPECIFIED ON THF CONTROL CARND MUST BE LARGER THAN THE PROGRAM

LFNGTH « 100Be NTHFRWISE 1T IS TGNORFD AND THE DEFAULT VALUE TS
USED.

PAGF A7y INSFRT AFTER LINF 55:
FM=<MAXIMUM FTIELDLENGTH>

AN OCTAL NUMBER WHICH SPFCIFIES THF MAXIMUM FTELDLENGTH WHICH THE
PROGRAM MAY ORTAIN. THE DEFAULT VALUE IS 700008. THE MAXIMIM
FIFLDI ENGTH SHOULD RE LARGER THAN THF FIELDLENGTH WITH WHICH THF
PROGRAM IS  LOANDFDs OTHFRWISF A WARNING MESSAGE IS GIVEN AND NO
NDYNAMIC INCREASF NF THE FIELDLFNGTH TS POSSIRLE.

PAGF A3s INSFRT AFTFR | INE 12:

A FILE ON WHICH THE OVERLAY IS TO RFE KEPT MUST BRE
SPECIFIEDN WITH THE K PARAMETER.

PAGF 63« INSFRT AFTER LINF 35:

FM=<MAX TMUM FIELDILENGTH>s

CHANGES TO APPFNDIX C

S D U wns AP WO TN WD W WO W S G WA TN WD wn G W

AG: LOOP CONTROL VARTARLF MUST BE SIMPLE AND LOCAL OR IN MAIN PROGRAM,
103: PROCEDIRF HAS MORE THAN 17 PARAMETERS,

1102 CLASS NOT DFCLARED OR FRRONFOUS,

111: STRING CROSSES CARD ROUNDARY,



