




























































































































































































































































































































































































































































































































































































































































































In the lower portion of the data segment is a "markstack". When
a call to any procedure is made, the current values of the
pseudo-variables, which characterize the operating environment of the
calling procedure, are stored in the markstack of the called
procedure. This is so that the pseudo-variables may be restored to
pre-call conditions when control is returned to the calling procedursz.

For example, the call to COMPINIT causes conditions in COMPILER
just before the call to be stored in COMPINIT's markstack in the
following manner:

MarkStack DYNamic link (MSDYN) <-- MP
" IPC(MSIPC) <-- IC
" " SEGment Pointer(MSSEG) <-- SEG
" " Jump TABle (MSJTAB) <-- JTAB
" " Stack Pointer (SP) <-- SP

- In addition a Static Link field becomes a pointer to the data
segment of the lexical parent of the called procedure. In particular,
it points to the Static Link field of parent's markstack. After the
building of the data segment new values for IC, SEG, SP, MP, and JTAB
are established for the new procedure.

When the call to CLEARSCREEN is made on line C, another data
segment is added to the stack and again the pseudo-variables are
stored in the new markstack, as well as the appropriate Static Link,
and updated. Note that now the SEG no longer pints to the COMPINIT
procedure dictionary, but to. the Pascalsystem dictionary.

No code segment for CLEARSCREEN is added to the stack before
the data segment since the code for CLEARSCREEN is already present in
segment Pascalsystem. Its invocation causes only a data segment to be
added to the stack. When CLEARSCREEN and INIT are completed, the
COMPILER data segment will again be the top element on the stack.

Figure 3.5.8 is a detailed diagram of the stack during
execution of an instruction in CLEARSCREEN, including appropriate
pointers for static, dynamic, etc. 1links of CLEARSCREEN's markstack.
Note where the pseudo-variables point in the stack. In particular,
JTAB points inside CLEARSCREEN code section which is in the
Pascalsystem code segment, IC points inside that CLEARSCREEN code, and
SEG points to the base of the Pascalsystem code segment.
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Figure 3.5.9 illustrates a top-down process by showing the
relationships among diagrams 2 through 7.

code file
figure 3.5.2

] t
| !
E PASCALSYSTEM i-—-)E figure 3.5.4]
] 1 1 :
i ' i CLEARSCREEN }{--—=>| figure 3.5.5]
i ! | code detail | | proc. code |
i | | detail |
|  segment !
E dictionary |
L]
| i

— figure 3.5.3 |
| segment dictionary detail |

system memory

figure 3.5.8
code segment |--=>| figure 3.5.4 |

i
i
1
i
[
t
!

-

i~ COMPINIT i
| data segment |--->! figure 3.5.7 |
{ i | data segment detail |

FIGURE 3.5.9. RELATIONSHIP OF DOCUMENT FIGURES

FIGURE 3.5.10. THE PROGRAM

PROGRAM PASCALSYSTEM;
VAR
SYSCOM: SYSCOMREC;
CH:CHAR;
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PROCEDURE CLEARSCREEN: FORW ARD ;

SEGMENT PROCEDURE USERPROGRAM;
BEGIN

END;
SEGMENT PROCEDURE COMPILER;
VAR
SY,0P: INTEGER ;
SYMCURSOR : INTEGER;

PROCCEDURE INSYMBOL; FORWARD;

SEGMENT PROCEDURE COMPINIT;
VAR

I, J:INTEGER;

BOOL:BOOLEAN ;
BEGIN

I: : 1;
CLEARSCREEN;

LINE C

INSYMBOL ;
END;

PROCEDURE INSYMBOL;
BEGIN ... END;

PROCEDURE BLOCK;
BEGIN ... END;
SEGIN (*COMPILER*)

LINE 3

COMPINIT;
INSYMBOL ;

END; (*COMPILER¥)

SEGMENT PROCEDURE EDITOR;
3EGIN ... END;

PROCEDURE CLEARSCREEN
BEGIN

WRITE( ' );

END;

BEGIN (*PASCALSYSTEM*)
REPEAT
READ(CH);
CASECH &F

LINE A

C:COMPILER;
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E:EDITQR ;-
U:USERPROGRAM

END(*CASE*)
UNTIL CH = 'H'
END.
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% BYTE-SWAPPING * * Section 3.6 *
A LT T R T T e T

Version II.0 February 1979

Byte-swapping problems occur when code generated on one machine
is transferred to another or programs which directly interface with
memory (e.g. the Patch utility ) are written on or for one machine and
transferred to another which has a different ordering for its memory.

There are two different ways to order bytes in a given memory:
A) Byte Zero is the byte containing the least significant

half of the word. Byte One contains the most significant
half.

B) Byte Zero is the byte containing the most significant
half of the word. Byte One contains the least significant

half.

The difference between these is the way Byte quantities are
read and stored in memory. Word quantities, such as integers, will be
read and looked at in the same way on both types of machines. However,
byte quantities such as P-code or characters will be reversed within
each word.

An example:
DEFINITION (A) (B)
1s¥* ms* ms* 1s*
VALUE(Hex) ' O4 ' O7 ! ! 07 ! o4 -;
BYTE 0 1 0 1 -

( least/most significant bit, thereby least/most significant byte )

If both of the words shown above were read as an integer , a
word quantity, they would give the value 3,588. However, if the value
of byte Zero was wanted (as in: C: PACKED ARRAY[O..1] OF CHAR; ) then
Definition A would show a value of OU4H and Definition B would show a
value of OTH. Both definitions would show the value O7TH if the most
significant byte were specified.

Byte-swapping is not a hard problem to solve, it just requires
a little thought. The Patch utility has type declarations for both
types of machines and a study of it should suffice to show how to
satisfy your programming needs.
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Out Of Place Section
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% LIBRARIAN UTILITY * * Section 4.2 *
RERRRERERRERRRRRNBERE BREFRRRRRRARERR

Version II.0 February 1979

LIBRARY.CODE is a utility program that allows the user to link
separately compiled PASCAL units and separately assembled subroutines
into a LIBRARY file. It is based upon the original pre-I.5 utility
LINKER.CODE and operates in basically the same way.

To add a segment to *SYSTEM.LIBRARY it is necessary to create a
new file into which each segment that is wanted from the original
#SYSTEM.LIBRARY is first linked. It is then possible to add segments
by linking from another code file into the new file being created.

EXAMPLE

Consider the case of adding a segment called TURTLE to the
already existing file *SYSTEM.LIBRARY which is assumed to contain the
segments PSGRAPHICS and MOVETO.

On executing LIBRARY.CODE, the user is prompted for the name of
the output codefile. For this example, respond with the name
NEW.LIBRARY. The program now asks for a 'Link Code File'. The
response here is. *SYSTEM.LIBRARY. The names of all segments currently
linked into the input library, i.e. *SYSTEM.LIBRARY, as well as their
length in bytes is now displayed. Currently there are a maximum of 16
segments in any PASCAL program or LIBRARY.

0- MOVETO 2398  4- 0 8- 0 10- 0
1- PSGRAPHI 864 5- 0 9- 0 11- 0
2- 0 6~ 0 10- 0 14- 0
3- : o 7- o 11- 9 15- 0

The following promptline appears:
Segment # to link and <space>, N(ew file, Q(uit, A(bort

The user now enters the number of a segment within the link
code file that is to be linked into the new library file, followed by
<{space>. Next, the number of the segment in the output file to be
linked into (i.e. NEW.LIBRARY) is typed followed by <space>. For each
segment linked the librarian reads that segment from the input file and
writes it to the output file at the segment requested. It then
displays the segment table for the current state of the output library
file. In this example, respond with the following:
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0<space>
Seg to link into? 0O<space>
1<space>
Seg to link into? 1<space>

When all needed segments have been linked a new input file is
requested by typing 'N' for N(ew file. In this example, a separately
compiled PASCAL UNIT called TURTLE is assumed to exist in a codefile
called TGRAPHICS.CODE. See section 3.2, UNITS. On entering the name
of this file the following display appears:

0- 0 4- 0 8- _ 0 10- C
1= 0 65- 0 9- o 1- 0
2- 0 6- 0 10- TURTLE 230 14- 0
3= o 7- 0 11=- 0 15- 0

The Unit TURTLE occurs in segment 10 and is to be linked into
segment 2 within NEW.LIBRARY. The user responds:

10<space>

Seg to link into? 2<{space>
The final display of the output library segment table is thus:
0- MOVETO 2398 4= 0 8- 0 -10- 8]
1- PSGRAPHI 864 5- 0 9- 0o 1= 0
2- TURTLE 230 6- 0 10- 0 14~ o)
3- o 7- -0 M- 0 15- 9]

The output library codefile length is displayed and in this
example is 16 (blocks long).

Once the needed segments from all input files have been linkecd
in the user locks the output file by typing 'Q' followed by a return,
(unless a copyright notice is desired within the codefile). Type 'A’
to abort the linking process. The old *SYSTEM.LIBRARY should either be
removed or its name changed if it resides upon the same disk and the
name NEW.LIBRARY must be changed to *SYSTEM.LIBRARY in order to be
used.
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NOTE

In response to the initial prampt "Qutput Code File ->" we
could have just as easily said *SYSTEM.LIBRARY followed by another
¥SYSTEM.LIBRARY in response to the prompt "Link Code File ->".
However, in this case the originkl *SYSTEM.LIBRARY will be removed
automatically upon completion of the linking process. Typing just ¥
is a sufficient abbreviation for *SYSTEM.LIBRARY.
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% SETUP - SYSTEM RECONFIGURATION * * Section 4.2 ¥
3T T T R T L i L

Version II.0 March 1979

The UCSD Pascal Operating System keeps certain information
about the user in a file called SYSTEM.MISCINFO. During each system
initialization this file is read into memory, and from there it is
accessed by many parts of the system, particularly (if the user has s
terminal suitable for it) by the screen oriented editor.

Much of this information needs to be initially set up by the
user to conform to his particular hardware configuration or his taste
or convenience. Most of this information concerns the nature of his
terminal and keyboard, although there are a few miscellaneous fields.

SETUP is run like any other compiled Pascal program, by
entering the Command level of the system, typing X for eXecute and
typing the filename SETUP followed by a carriage return. You should
see the following (user input underlined):

Execute what file? SETUP
INITIALIZINGO.Il.....ll.'.‘.....

e e e o o e e s s 00000080

SETUP: C(HANGE) T(EACH) H(ELP) Q(UIT) [C3]

If this does not happen it may be because the setup program is
not on the disk. If so, the system will display the message

no file SETUP.CODE

If neither of the above happens, something is drastically wrong.
Contact UCSD. Assuming all is well, continue.

All commards to the SETUP program are invoked by typing a
single letter chosen from the promptline.

SETUP: C(HANGE) T(EACH) H(ELP) Q(UIT)

Type 'H' to find out what the commands at this level do. The
program is self teaching, so the rest of this document explains the
information SETUP was designed to change.

SETUP does not tell the system how to do random access cursor
addressing on the user's terminal (for those terminals which have this
capability). To allow the system to use that feature, please refer to
Section 4.7 of this document package.
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4.3.1 MISCELLANEOUS INFORMATION

It is interesting to note that on all PDP-11 systems, the key
which generates ASCII DC1 (or control-R); functions as an alpha-lock.

HAS CLOCK

Values: TRUE, FALSE

A real time clock is available. A real time clock module, such
as the DEC KW11, may be found on many processors. It is assumed to be a
line frequency (60 cycle) clock. If available it is used by the PASCAL
system to optimize disk directory updates. See section 2.1.5 TIME intrinsic.

STUDENT

Values: TRUE, FALSE

If true, tells the system to simplify certain parts of the
system for novice use. E.g., an error detected while compiling sends
student back to the editor without choice.

HAS 8510A
Values: TRUE, FALSE )
The system is running on a Terak 8510z hardware configuration.

HAS BYTE FLIPPED MACHINE

Values: TRUE, FALSE

True if low order byte is in bits 0-7 of words on your
processor. (PDP11, 8080, 6502, FALSE. 9900, 6800, GA440, TRLE)

HAS WCRD ORIENTED MACHINE

Values: TRUE, FALSE

True if sequential addresses address sequential 16 bit words,
False if sequential addresses addrass sequential 8 bit bytes.

4,2.2 GENERAL TERMINAL INFORMATICN

HAS SLON TERMINAL

Values: TRUE, FALSE.

When this field is true, the system issues abbreviated
promptlines and messages.

Suggested setting: 600 baud and under -- True, otherwise False.

HAS RANDOM CURSOR ADDRESSING

Values: TRUE, FALSE

Only applies to video terminals. See Section 4.7 in order to
allow the system to make use of this feature.

HAS LOWER CASE
Values: TRUE,FALSE

SCREEN WIDTH
The number of characters per line of a terminal.

SCREEN HEIGHT

The number of lines per display screen of 2 video termingl. .
Set to 0 for a hard copy terminal or other terminal in which paging is
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not appropriate.

NONPRINTING CHARACTER

Values: Any printing character.

What should be displayed by the terminal to indicate the
presence of a non-printing character.

Recommended setting: ASCII "7%.

VERTICAL MOVE DELAY

The number of nulls to send after a vertical cursor move. Many
types of terminals require a delay after certain cursor movements which
enables the terminal to complete the movement before the next character
is sent. This number of nulls will be sent after carriage returns,
ERASE TO END OF LINE, ERASE TO END OF SCREEN and MOVE CURSOR UP.

4.3.3 CONTROL KEY INFORMATION

The user may chocse which control keys suit his particular
keyboard arrangement and his taste.

Some keyboards generate two codes when some single key is
pressed. If that is the case for any of the keys mentioned here, it
must be noted in the field PREFIXED [<fieldname>] which has either the
value TRUE or the value FALSE. The prefix for all such keys must be
the same and must be noted in the field LEAD IN FROM KEYBOARD. This
feature may also be used to access control functions with two-
character sequences if a user's keyboard is unable to generate many
control characters. As an example, suppose the user's keyboard had a
vector pad which generated the value pairs ESC "“y", ESC "D", ESC "L"
and ESC "R" for the keys for Uparrow, Downarrow, Leftarrow and
Rightarrow, respectively. Assume also that all other keys on the
keyboard generate only single codes. Then the user would give the
following fields the following values:

KEY FCR MOVING CURSOR UP ASCITI mu»
KEY FOR MOVING CURSCR DOWN ASCII "D"
KEY FOR MOVING CURSCR LEFT ASCITI "L"
KEY FOR 4OVING CURSOR RIGHT ASCII "R"
LEAD IN KEY FOR KEYBOARD ESC
PREFIXED(KEY FOR MOVING CURSOR UP] TRUE
PREFIXED[KEY FOR MOVING CURSOR DOWN] TRUE
PREFIXED[KEY FOR MOVING CURSOR LEFT] TRUE
PREFIXED[KEY FOR MOVING CURSOR RIGHT] TRUE
KEY FOR STOP

Console output stop character. The STOP character is a toggle;
when pressed, the key will cause output to the file 'OUTPUT' to cease.
When the key is depressed again, the write to file 'OUTPUT' will resume
where it left off. This function is very useful for reading data which
is being displayed faster than one can read.

Suggested setting: ASCII DC3
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KEY FOR FLUSH

Console output cancel character. Similar in concept and usage
to the STOP key, the FLUSH key will cause output to the file 'OUTPUT'
to go undisplayed until FLUSH is pressed again or the system writes to
file 'KEYBOARD'. Note that, unlike the STOP key, processing continues
uninterrupted while output goes undisplayed.

Suggested setting: ASCII ACK

KEY FOR BREAK
Typing the character BREAK will cause the program currently
executing to be terminated with a run-time error immediately.
Suggested setting: Something difficult to hit accidentally.

KEY TO END FILE

Console end of file character. When reading from the files
KEYBOARD or INPUT or the unit 'CONSOLE:', this key sets the Bcoleazn
function ECF to TRUE. See section 2.2.4 ECF intrinsic.

Suggested setting: ASCII ETX

KEY TO DELETE CHARACTER

Each time you press this key one character is removed from tie
current line, until nothing is left on that line.

Suggested setting: ASCII BS

KEY TO CELETE LINE

Depressing LINE DELETE will cause the current line of input to
be erased.

Suggested setting: ASCII [EL

The rest of this section contains information
only of interest to users who are using video
display terminals with a selective erase
capability and may be safely ignored by users
naving any other kind of terminal, such as
nardcopy terminals or storage tube terminals.

KEY TO MOVE CURSOR UP
XEY TO MOVE CURSOR DOWN
KEY TO MOVE CURSOR LEFT
KEY TO MOVE CURSOR RIGHT

These keys are used by the screen oriented editor to control
the basic motions of the cursor. If the keyboard has a_vector ced, set
these fields to the values it generates, otherwise, we suggest
choosing 4 keys in the pattern of a vector pad and use the control
codes which correspond to them, for example the keys 'O', '.', 'K' and
*s' on most keyboards encircle an imaginary vector pad. You may wish
to use a prefix character before such keys as described above.

Page 228



EDITOR ESCAPE KEY

The key which, in the system screen oriented editor, is to be
used to escape from commands, reversing any action taken.
Suggested setting: ASCII ESC

EDITOR ACCEPT KEY

The key which, in the system screen oriented editor, is to be
used to accept commands, making permanent any action taken.

Suggested setting: ASCII ETX

4.3.4 VIDEO SCREEN CONTRCL CHARACTERS

This section describes the characters which, went sent to the
terminal by the computer, controls the terminals actions. Yoou should
consult the manual for your terminal to find the appropriate values.
If a terminal does not have one of these characters, the field should
be set to 0 unless otherwise directed.

Sane screens require a two character sequence to exercise some
of their functions. If the first character in all of these sequences
is the same, it can be set as the value of the field LEAD IN TO SCREEN
and for each <fieldname> which requires that prefix, the user must set
the field PREFIX[<fieldname>] to TRUE. For example, suppose ERASE TO
END OF LINE and ERASE TO END OF SCREEN were respectively performed by
the sequences ESC "L" and ESC "S" but all the other screen controls
were single characters. The user would then set the following fields
to the following values:

LEAD IN TO SCREEN ASCII ESC
ERASE TO END OF LINE ASCII "Lv
ERASE TO END OF SCREEN ASCII "S"
PREFIXED[ERASE TO END OF SCREEN] TRUE
PREFIXED[ERASE TO END OF LINE] TRUE.

ERASE TO END OF SCREEN
The character which erases the screen from the current cursor
position to the end of the screen.

ERASE TO END OF LINE

The character which, when sent to the screen, erases all
characters from the current cursor position to the end of the line the
cursor is on.

ERASE LINE
The character which, when sent to the screen, erases zll the
characters on the line the cursor is currently on.

ERASE SCREEN

The character which, when sent to the screen, erases the entire
screen.

BACKSPACE - ,
The character which, when sent to the screen, causes the cursor
to move space to the left.
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MOVE CURSOR HOME

The character which moves your cursor to the upper left of the
current page. IMPORTANT: If your terminal does not have such a
character, set this field to CARRIAGE RETURN, ASCII mnemonic CR.

MOVE CURSOR UP
MCVE CURSOR LEFT

The characters which move your cursor non-destructively one
space in those directions.

4.3.5 QuIT

The quit mode of SETUP gives many options: Memory update, which
places the definitions in the memory cells which are appropriate.
Disk update, which creates the file NEW.MISCINFO. Return, which takes

the user back to setup, and Exit, which returns the user to the Pascal
command level.

4.3.6 QUICK REFERENCE SUMMARY

BACKSPACE
EDITOR ACCEPT KEY
EDITOR ESCAPE KEY
ERASE LINE
ERASE SCREEN
ERASE TO END OF LINE
ERASE TO END OF SCREEN
HAS 8510A
HAS BYTE FLIPPED MACHINE
HAS CLOCK
HAS LOWER CASE
HAS RANDOM CURSOR ADCRESSING
HAS SLOW TERMINAL
HAS WORD ORIENTED MACHINE
KEY FOR BREAK
XEY FOR FLUSH
XEY FOR STOP
KEY TO DELETE CHARACTER
KEY TO DELETE LINE
KEY TO END FILE
KEY TO MOVE CURSOR DOWN
KEY TO MOVE CURSOR LEFT
KEY TO MOVE CURSQR RIGHT
KEY TO MOVE CURSOR UP
LEAD IN FROM KEYBOARD
LEAD IN TO SCREEN
~ MOVE CURSOR HOME

MCVE CURSOR RIGHT
MOVE CURSCR UP
NON PRINTING CHARACTER
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PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREF IXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED
PREFIXED

[DELETE CHARACTER]
(EDITOR ACCEPT KEY]
[EDITOR ESCAPE KEY]
{ERASE LINE]

{ERASE SCREEN]

(ERASE TO END OF LINE]
[ERASE TO END OF SCREEN]
(KEY FOR BREAK]

(KEY FOR FLUSH]

(KEY TO MOVE CURSOR DOWN]
[KEY TO MOVE CURSOR LEFT]
[KEY TO MOVE CURSOR RIGHT]
[KEY TO MOVE CURSOR UP]
[KEY FOR STOP]

[(KEY TO DELETE CHARACTER]
[KEY TO DELETE LINE]

[(KEY TO END FILE]

(MOVE CURSOR HOME]

(MOVE CURSOR RIGHT]

{MOVE CURSOR UP]

[NON PRINTING CHARACTER]

SCREEN HEIGHT
SCREEN WIDTH

STUDENT

VERTICAL MOVE DELAY
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% BOOTSTRAP COPIER # ¥* Section 4.4 *
FERENERMER RN NN RRRURNRRS

Version 1.5 September 1978
The bootstrap copier BOOTER.CODE asks for the unitnumber of the
volume on which to write the bootstrap. Refer to Table 5 for a list of
volume numbers. It will then ask for a file name to write as the
bootstrap. It writes the first two blocks of that file, so in order to
copy the bootstrap from an existing disk, give it the diskname, and it
will copy the bootstrap from the disk named to the unit numbered.

To execute the BOOTER program, type X BOOTER to Command level
(assuming that there a copy of BOOTER.CODE on the disk).
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* PATCH * * Section 4.5 *
BERERHNNE HHF AR RNRNR

Version 1.5 September 1978

PATCH is a utility which was written as a personal piece of
software, and has become part of the soul of the system. Even in the
wonderful world of Pascal programming, it seems that the need to see
disk blocks in the not so wonderful world of HEX remains. The
usefulness of this proves itself over and over again. Usually this
pertains to studying the output of a Pascal program which has created
a file of some structured type, however the data in the output file
just doesn't seem right. Patch comes to the rescue. Patch lets you
see just exactly what bits are where, and even lets you change them to
be the way they should be.

On X(ecuting PATCH, the promptline is
C(onsole, P(atchwrite, W(holewrite, Q(uit
The options available are:
Working with, and altering the file in the C(onsole mode.

Dumping the file in a Hex, Decimal, Octal, or ASCII format, in
the P(atchwrite mode.

Dumping/concatenating and/or moving blocks in files with the
W(holewrite mode. ‘

Leaving PATCH with the Q(uit commard.
In the C(onsole mode, the promptline changes with each command.
The promptline always reflects the commands available at any given
time, and no more. The full promptline is:
Patch: R(ead, S(ave, H(ex, M(ixed, G(et, Q(uit [nn]

The number in square brackets at the end of the prompt is the current
block being patched. The first command to use is G(et. G(et will
prompt

Filename: <ecr for unit i/o>
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Respond to this prompt with the name of the file to be
patched. If the disk/device has no directory, or has some problem with
the directory, reference it by its Pascal unitnumber. Type a carriage
return to this prompt, and the prompt is:

Unitnum to patch [4,5,9..12] (0 will Quit)

Hdaving typed a successful entry to one of the two above prompts, the
prompt will now be extended by the R(ead command. R(ead will read up 2
block from the file/unit. The prampt on entering R(ead command is

BLZCK:

Respond with a block number in the file/unit specified. There
is no range checking provided on this read, so exercise care in the
number typed. The promptline is now extended with H(ex, M(ixed and
the block number in square brackets. H(ex and M(ixed display the
block read. Using the H(ex command displays the block entirely in
hexadecimal characters, using the M(ixed command will display printing
ASCII characters where possible, and hexadecimal values elsewhere.

The promptline is:

Alter: H(ex, T(ext, S(tuff, Q(uit

The vector keys on the terminal causes the cursor to move
around in the data, notice that there the cursor will remain only on
the data, and will not move off the data. On terminals without vector

keys, or poorly done setups, the character - motion table is as
follows:

-up

down
left
- right

NG
]

Typing 2 hexadecimal character changes the character the cursor
is over provided that only one or more of the data positions is
changed, when Q(uitting from Alter mode, the Patch promptline will be
sxtended with the S(ave command. Typing S(ave writes the changed data
back to from where it was read. In the Alter mode, there is one
optional command: S(tuff. Typing the S(tuff command displays the
promptline:

Stuff for how many bytes:

Key a number from 0 to 512. Type carriage return to cause
patch to accept the number, the promptline changes to:
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Fill with what hex pair:

Key a byte value in hexadecimal. The data reappears on the
screen, with the number of bytes specified, from the position of the
cursor filled with the data value specified, to the hex pair prompt.

Using the Patchwrite command causes a full screen prompt to
appear:

This procedure writes out sequential blocks to any file as a patch
dump. Type the prefix character of the option to be changed. Type 'P'
to PRINT, 'Q' to QUIT.

A( Input File
B( Begin Block #
C( Num. of Blocks

E( Output File

G( Hexadecimal
H( ASCII

I( Decimal

J( Octal

K( Decimal Bytes
L( Octal Bytes
M( Krunch

N( Double Space

Following each of the fields is the current value of that
field. Typing the character in front of the field places the cursor
after the field, and removes the current value. Typing 'Y' or 'T' sets
a boolean value to True, any other character sets the field to False.
The Input File and Output File fields require a filename to be typed
followed by carriage return. The integer fields (Begin Block, and Num.
of Blocks) require a number to be typed followed by carriage return or
space. Any other character sets the value of the field to some
unspecified value.

The other options at the Patchwrite level are Print and Quit.
Both cause Patch to return to the outer level. Quit does it straight
away, Print dumps out the file in the requested format on the way. The
options available for the dump need to be selected, the default is
none. The options Krunch and Double Space affect the formatting of the
output. Krunch, when true, removes blank lines between logical output
lines. Double Space when true, double spaces all output.
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Using the W(holewrite command causes the full page prompt:

This procedure writes any number of blocks from an existing file

to a new file, unchanged. Simply specify the necessary parameters
Type 'P' to PUT, 'Q' to QUIT

I(nput File
S(tart Block
N(umber of Blcks

O(utput File

The protocol for changing the fields at this level is the same
as that for the Patchwrite level. The Wholewrite level is that which
allows one to mix/match and mingle files. Put and Quit both cause
Patch to return to the outer level, Put writes to the file on its way,
it does not.

Notice that the Patchwrite and Wholewrite levels remember their
vital parameters across sessions (while remaining in Patch). The
Console level will clear all memory of the session. The Patchwrite
level paginates its output, after each block written, a form-feed is
generated. (Specifically PAGE(OUTPUIFILE)).
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% RT11 to PASCAL CONVERSION KIT * * Section u4.6 *
L e T T T Ty P s T

Version I.5 September 1978

The utility file labeled RT11TOEDIT is intended for use with
RT-11 disks. It assumes the presence of an RI-11 directory spanning
blocks 6-7. Wren the file is executed it asks the user to specify the
Pascal system unitnumber of the volume of which the user wants to view
the directory. Once a legal on-line unit has been specified,
RT11TOEDIT reads each entry on blocks 6-7. The program uses the
UNITREAD intrinsic to read the directory and does not open the file in
the usual manner. It lists on the screen the entire contents of the
directory. For each entry it specifies the file title, file kind, the
size of the file in blocks, and the starting block location of the file
(in base 10). All unused portions are identified as such. The user
will be prompted for an RT-11 file name, a Pascal system file name, and
finally a mode of transfer.
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* GOTOXY BINDER * * Section 4.7 *
T e S I P T T T

Version I.5 September 1978

This program alters the SYSTEM.PASCAL on the default P(refix
disk. It prompts for 'local GOTOXY', a procedure which must be
created and bound into the system (only once) in order to make the
system communicate correctly with the screen.

An example of a GOTOXY procedure for a relatively stupid
terminal follows. More intelligent terminals will require less effort
to have the proper cursor addressing happen. It is suggested that you
might want to fill an array or string with the appropriate characters
to cause your terminal to do its absolute addressing, and then
UNITWRITE the stream all at once. This will improve the performance
of the screen editor noticably. An example of this for the Datamedia
1520 follows the example for the DECscope VT-50.

If the GOTOXY cursor-addressing scheme for the terminal is not
there, create one. The procedure may not be named GOTOXY because
this identifier is predeclared at the "$U-" level of compilation.

Possible error: Fix:

Nil memory reference at Remove the program heading
compile time and try again

Value range error when exeauting (*$U-*) should be the first
BINDER ; thing in the GOTOXY file

Assumptions:
1.) A screen terminal
2.) A PASCAL system
3.) The upper left-hand corner of thg screen is X=0, Y=0.
4,) GOTOXY corrects for bad input data.
~ See Section 2.1.2 for more information on GOTOXY.
EXAMPLE:

(¥$U-,S+¥) (¥ the psuedo comments inform the compiler of the correct
state to be in for compiling this little routine ¥)
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PROCEDURE MYGOTOXY(X,Y: INTEGER);
BEGT (* the procedure must NOT be called GOTOXY *)
N

(* check the input data to see that it is within the screen
dimensions, on some smarter terminals, if a cursor position
command is sent for a position that does not exist, the
results are unpredictable ¥)

IF X<OTHEN X :=0

ELSE

IF X > 79 THEN X := 79;
IFYCOTHENY :=0
ELSE

IFY> 11 THEN Y := 11;

(* for a DECscope VT-50, GOTOXY needs to be implemented by: ¥*)

(* send the cursr home, 0,0 ¥)

WRITE(CHR(27),'H");

(* while TAB is meaningful, use it to move the cursor *)

WHILE X > 8 IO

BEGIN
WRITE(CHR(9));
X 1= X-8;

END;

(* finish off what portion of the x coordinate could not be absorbed
with TAB characters %)

WHILE X > 0 DO

BEGIN
WRITE(CHR(27),'C');
X 1= X1

END;

(* send line-feeds to access the y coordinate *)

WHILE Y > 0 DC

BEGIN

WRITE(CHR(10));

Y 1= Y1 .

END

END;

BEGIN
(* this dummy body of the operating system is needed to keep the
Pascal compiler happy about having ccmplete programs to compile.
The method used for 'binding' the GOTCXY prccedure is somewhat
unclean, and only the code for the above procedure is used by
the binder to add to SYSTEM.PASCAL %)
END.

(*$U=, S+*)

PRCCEDURE ITSGCTOXY (X, Y: INTEGER);
VAR

T: PACKED ARRAY[0..2] CF CHAR;
BEGIN
T[0] := CHR(30); (* RS is Datamedias absolute cursor address flag *)
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(* set appropriate character for x coordinate ¥*)
IF X < 0 THEN T[1] := CHR(32)
ELSE
IF X > 79 THEN T({1] := CHR(32+79)
ELSE )
T[{1] := CHR(X+32);
(* set appropriate character for y coordinate ¥)
IF Y < 0 THEN T[2] := CHR(32)
ELSE
IF Y > 23 THEN T[2] := CHR(32+23)
ELSE
T({2] := CHR(Y+32);
(* send the cursor where it belongs..... WHAPPO! *)
UNITWRITE(1,T,3) :
END;

BEGIN

(* same comment applies ¥)
END.
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* DUPLICATE DIRECTORY UTILITIES * # Section 4.8 ¥
a2 i i i e R R e

Version 1.5 September 1978
COPYDUPDIR

This program will copy the duplicate directory into the primary
directory location. If the disk is not currently maintaining a current
directory the program will tell you so. To use this program e(x)ecute
COPYDUPDIR. The program will ask for the drive in which the copy is to
take place (4 or 5). If no duplicate directory is found it will tell
you after you indicate the drive unit. If the duplicate is found then
it will ask you if you are sure you want to destroy the directory in
blocks 2-5. A 'Y' will execute the copy, any other character will
abort the program.

MARKDUPDIR

This program will mark a disk that is currently not maintaining a
duplicate directory so that it will. Caution must be exercised to be
sure that blocks 6-9 are free for use. If they are not one must re-
arrange the files as to make them free. One can tell if there
available by getting an E)xtended listing in the Filer and checking to
see where the first file starts. If the first file starts at block 6
or the first file starts at block 10 but there is a 4 block unused
section at the top, then the disk has not been marked. If however, the
first file starts at block 10 and there is no unused blocks at the
beginning of the directory then the disk has been marked.

SYSTEM.PASCAL 31 30-Aug-78 6 Codefile
OR

<unused> L 6

SYSTEM.PASCAL 31 30-Aug-78 10 Codefile

.
.

Both of the above cases indicate disks that have not been
marked. Below is the directory of a properly marked disk.
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SYSTEM. PASCAL 31  30-Aug-78 10 Codefile

To execute this program e(X)ecute MARKDUPDIR. The program will
ask you which unit contains the disk to be marked (4 or 5). The
program will check to see if it thinks that the blocks 6-9 are free. If
the program doesn't think so it will ask you if you are sure they are
free ? Typing 'Y' will execute the mark, any other character will abort
the program. Be sure that the space is free before marking it as a
duplicate directory.
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% P-CODE DISASSEMBLER * * Section 4.9 *
HRNRMARRERERRERENRNRNEE FRRURRRRARRRR R

Version 1.5 September 1978

The disassembler reads a standard UCSD code file and outputs
symbolic psuedo-assembly (P-Code) along with various statistics
concerning opcode frequency, procedure calls, and data segment
references. The disassembler was originally written to collect
statistics on opcode frequency, etc. as an aid in making architecture
improvements. It has since been found helpful in debugging
interpreters, optimizing programs, and provides a source of further
information regarding some of subtleties of our implementation of
Pascal. All statistics gathered are collected by making a pass
through the code file instead of collecting them while the code file
is actually running.

4.9.1 DISASSEMBLY

The Disassembler reads a code file that has been generated by
the UCSD Pascal Compiler. If a program USES a UNIT the disassembly
will include the UNIT only if the code file has been linked. Assembly
routines linked into a Pascal host will never be included in the
disassembly.

The Disassembler is invoked by eXecuting DISASM.I5 and requires
the file OPCODES.I5 to be on the system disk. The Disassembler will
first prompt for an input code file, the suffix .CODE being assumed
and thus not required. The next question refers to the byte sex of
the machine the code file is intended to run on, that is whether the
first physical byte (byte 0) of a machine word is the most significant
byte of the word. For more information, see section 3.6 BYIE-
SWAPPING. For the PDP-11 and the 8080 families, physical byte 0 is
the least significant byte. Next the prompt will be for an output
file for the disassembled output. Since the output file is untyped,
CONSOLE: or PRINTER: (if it is on-line) may be used. The final
question at this stage is whether the user wishes to take control of
the disassembly, i.e. decide which procedures are disassembled as
opposed to all the procedures in the file.

The following question regards the collection of statistics on
references to a particular Procedure's data segment. Should you
decide to control the disassembly you will be warned that all
statistics gathered are only gathered on those procedures which are
disassembled. Next you will be taken into the Segment Guide. This
level displays the segments you have by name and lets you decide on
which one you are interested in. - The Procedure Guide follows to let
you decide on the particular procedure(s) that you wish to
disassemble. Typing an "L" at this point will list the procedure(s)
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contained in this segment. A more complete description of this step
occurs in the next section. The Segment Guide may be re-entered by
typing "Q" in the Procedure Guide. Thus in this manner you may

disassemble several procedures in several different segments without

désassembling the entire file. The Segment Guide is exited by typing
1"non

T 1:D 0 (*$L CONSOLE:*)
P2 1 1:D 1 PROGRAM DISASMDEMO;
P31 1:D 3 VAR I:INTEGER;
I . 1:D y TCMORROW : BOOLEAN ;
15 1 1:D 5 CQMMENT : STRING;
16 1 1:C 0 BEGIN
Y A 1:C 0 I:=0
18 1 1:C 5 TOMORROW: =FALSE;
19 1 1:C 8 REPEAT
110 1 1:C 8 I:=I+1;
111 1 1:C 13 WRITELN('Disassembly -— a step backwards...');
1121 1:C 74  UNTIL TOMORROW; .
131 1:C 77 END
i
FIGURE 1 SAMPLE PASCAL PROGRAM
H BLOCK # 1 OFFSET IN BLOCK= O
\SEQMENT PRCC CFFSET# HEX CODE
! 1 1 0(000): BPT 7 D507
i 1 1 2(002): SLDC 0 00
' 1 1 3(003): SRO 3 ABO3
\ 1 1 5(005): SLDC 0 00
i 1 1 6(006): SRO 4 ABOUY
' 1 1 8(008):  SLDO 3 EA
' 1 1 9(009): SLIC 1 01
\ 1 1 10(00A): ADI 82
1 1 1 11(00B): SRO 3 ABO3
i 1 1 13(00D): LOD 1 3 B60103
' 1 1 16(010): LCA 42  'Disassembly -~ a step backwards..
\J
H 1 1 60(03€): SLDC 0 00
i 1 1 61(03D): cxp WRITESTR CD0013
i 1 1 6u(0o40): CSP IOCHECK 9EQQ
i 1 1 66(042): LOD 1 3 B60103
i 1 1 69(0u5): CXP WRITELN CD0016
d 1 1 72(0u48): CSP IOCHECK 9E0O
i 1 1 74(04A): SLDO 4 B
i 1 1 75(04B): FJpP 8 AIF6
H 1 1 T7(04D):  RBP 0 €100

FIGURE 2 SAMPLE PROGRAM DISASSEMBELED
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Figure 1 displays a sample Pascal program that has been listed
during compilation. Figure 2 displays the disassembled code of the
file generated by the compiler. The left 3 columns in figure 2
correspond to the 3 columns to the right of the line number in figure
1. They are segment. number, procedure number, and offset within
procedure, respectively. The offset is also given in hex in
parentheses. A complete description of UCSD P-Code mneumonics is given
in section 3.4. The actual code that exists in the file is given in
hex in the rightmost column. The parameters to CXP's and CSP's are
converted to the procedure name if it is a known system procedure or
function. WRITESTR, WRITELN, and IOCHECK are some examples. The
string operand for LCA is printed as a string as evidenced by the line
with offset 16. Jumps have their operand(s) converted to an offset
from the start of the procedure so that the offset may act as a label.
Thus the 8 displayed in the operand field of the FJP at offset 75
really means a jump to the SLDO at offset 8. This is also true of case
jumps (XJP's). The block number and byte offset of the start of the
procedure are given relative to the start of the code file. Thus this
procedure starts at block 1, offset 0 of the code file. The segment
dictionary resides in block O for all code files.,

4.9.2 DATA SEGMENT REFERENCE STATISTICS

The fourth prompt the Disassembler provides is a question
asking if you would like to keep track of all references to a
particular procedure's data segment. The most common use of these
statistics is in optimization of a given procedure's code file. By
re-arranging the order of declaration of variables one may change the .
offset within a data segment that applies to a given variable. For
p-machine architecture reasons the first 16 words offset into the data
segment are the fastest and have optimized 1 byte instructions. Offsets
from 17 to 127 result in instructions as least 2 bytes long, while
references to greater than 127 require at least 3 bytes. By making the
most frequently used variables have the smaller offsets one may save
considerable code file space and possibly time during execution.

Data Segment size: u5 Data references: 5 Lex level

Of fset(word) Total %
3 3 60.00

i
i
i
|For segment DISASMDE Procedure # 1
1
E
]
i

i 2 10.00
| ;
I "
1
FIGURE 3 SAMPLE PROGRAM'S DATA SEGMENT STATISTICS
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Figure 3 shows the data segment statistics for our sample
program. Clearly there is little to be gained fram optimizing such a
small program but the general idea can still be presented. By using

the compiled listing shown in figure 1 one can match offsets to
variables as such:

variable offset
I 3
. TOMORROW 4
COMMENT 5

Now by using the figures in figure 3 one can see that offset 3
or the variable I occurs most frequently and thus deserves it's
position. This same idea carried out on a large program may result in

substancial size savings. Notice that offset 6 nevers occurs and thus
is not included in the statistics in figure 3.

The prompt for the output file for these statistics occurs
after the disassembly has been completed. If you elect to collect
these statistics you will be taken into the Segment and Procedure
Guides as described in the previous section except that the prompt
requests the selection of a data segment on which to collect
statistics. In the Procedure Guide, "L" gives a listing of all the
procedures in the selected segment by number, lex level, and data
segment size. After the selection of a data segment, processing
continues, as described in the previous section, from the point after
the data segment question.

4.9.3 OPCODE, PROCEDURE CALL, AND JUMP STATISTICS

These statistics are collected as an aid in optimizing the
architecture of P-Code and although they are interesting to look at
they are of no real use to the typical user. For this reason they will
be described only superficially.

Each opcode is given with a complete breakdown of which bit was
most significant for each operand on any given occurrence of the
opcode. These are presented in terms of totals and percentages of the
number of occurrences of the opcode. In addition a histogram of the
opcode occurrence as a percentage of the total number of opcodes
disassembled runs along the righthand margin. There is also a table of
jumps in terms of the number of bits required to represent the distance
of the jump for both positive and negative jumps. Finally there are
counts of all procedure calls listed by segment and procedure number.

Page 250



The last prampt of the program is the file to which these
statistics are to be written.
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*® LIBRARY MAP UTILITY * * Section 4.10 *
12T i T T R L e L

Version I.5 September 1978

The program LIBMAP produces a map of a library (or code) file
and lists the linker information maintained for each segment of the
file. In the case of segments which are Pascal Units the map file
will also contain the interface section of the Unit. See section
3.3.2 for greater detail.

The program first prompts for a library file name. As in the
linker, this may be an asterisk to indicate "*SYSTEM.LIBRARY". The
".CODE" suffix may be suppressed by appending a period to the full
. file name.

Example
typing references file
* *SYSTEM.LIBRARY
FARKLE :FARKLE.CODE
OLD.LIBRARY. :OLD.LIBRARY

Typically, the map utility will be used to list library
definitions but the option is available to include intra-library symbol
references. Should this feature be desired, type a "Y" when queried

for a reference list. A space (or carriage return) is considered a
1" N" . '

The user is now prompted for an output file name. (".TEXI"
will be appended unless an extra period is used.) Typing just
carriage return defaults outpt to CONSOLE:. Several libraries may be
mapped at the same time. To quit, type a carriage return when
prompted for any file name.

A sample map follows
LIBRARY MAP FOR *SYSTEM.LIBRARY

Segment # 0: PASCALIO separate procedure segment
PASCALIO separate proc P i1
'FSEEK separate proc P #1
FSEEK separate byte reference (once)
FREADREA separate proc P #2
FREADREA separate byte reference (once)
FREADDEC separate proc P #4 |
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FREADDEC
FWRITERE
FWRITERE
FWRITEDE
FWRITEDE
DECOPS

separate byte reference (once)
separate proc P #3

separate byte reference (once)
separate proc P #5

separate byte reference (once)
separate byte reference (8 times)

Segment # 1:

CECCPS Separate procedure segment

DECOPS  separate proc P #1
DECOPS global addr P#, I#0
GDEC global addr P#1, I#0
Segment # 3: MAGIC separate procedure segment
PCOWER separate prcec P #1
P OWER separate byte reference (once)
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* TABLE 1 * * EXECUTION ERRORS *
FRERRIERREN RRRRERRXERARHRRRRA R

Version I.5 September 1978

0 System error FATAL
1 Invalid index, value out of range (XINVNDX)

2 No segment, bad code file (XNOPRCC)

3 Procedure not present at exit time (XNOEXIT)

Y Stack overflow (XSTKOVR)

5 Integer overflow (XINTOVR)

6 Divide by zero (XDIVZER)

7 " Invalid memory reference <bus timed out> (XBADMEM)

8 User break (XUBREAK)

9 System I/0 error (XSYIOER) FATAL

10 "User I/0 error (XUICERR)
11 Unimplemented instruction (XNOTIMP)

12 Floating point math error (XFPIERR)

13 String too long (XS2LONG)

14 Halt, Breakpoint (without debugger in core) (XHLTBPT)
15 Bad Block

All fatal errors either cause the system to rebootstrap, or if
the error was totally lethal to the system, the user will have to
reboot. All errors cause the system to re-initialize itself (call
system procedure INITIALIZE).
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* TABLE 2 #* * TORESULTS *
2T TR R A

Version 1.5 September 1978

No error

Bad Block, Parity error (CRC)

Bad Unit Number

Bad Mode, Illegal operation

Undefined hardware error

Lost unit, Unit is no longer on-line

Lost file, File is no longer in directory

Bad Title, Illegal file name

No room, insufficient space

No unit, No such volume on line

No file, No such file on volume
Duplicate file ‘

Not closed, attempt to open an open file

Not open, attempt to access a closed file

Bad format, error in reading real or integer

Ring buffer overflow
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* TABLE 3 * * UNITNUMBERS *
BHMARRRNFE KN R RN KN

Version I.5 September 1978

NUMBER  VOLUME NAME

0 <empty>
1 CONSOLE
2 SYSTERM
3 GRAPHIC
4 floppyO
5 floppy1
6 PRINTER
7 REMIN
8 REMOUT
9 block1
10 block2
" ' block3
12 blockd

A\

Devices 9 - 12 are block-structured devices, in most cases (RK-05).
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% TABLE 4 % # RESERVED WORDS #
2 T R R T TR i T2 T

Version I.5 September 1978

STANDARD PASCAL RESERVED WOCRLS UCSD RESERVED WORDS

AND
ARRAY
BEGIN
BOOLEAN
CASE
CHAR
CONST
DIV

DO
DCWNTO
ELSE
END
FILE
FOR
FUNCTION
GOTO
IF

IN
INTEGER
LABEL

. MCD

NIL

NOT

OF

CR
PACKED
PROCEDURE
PROGRAM
REAL
RECORD
REPEAT
SET
STRING
THEN
TO
TYPE
UNTIL
VAR
WHILE
WITH

SEGMENT
SEPERATE

UNIT

INTERFACE
IMPLEMENTATION
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* TABLE 5 * * SYNTAX ERRORS IN UCSD PASCAL *
BRI MIIN I I 36 I HE 36 I I I R XN

Version I.5 September 1978

The syntax errors this compiler gives are not the best it can
do. When time comes available to do so, the error generation of the
compiler is going to be seriously re-vamped.

¢ Error in simple type
Identifier expected
'PROGRAM' expected

')' expected

': ' expected

Illegal symbol

: Error in parameter 1list
'OF ' expected

'(' expected

Error in type

'[' expected

']' expected

'END' expected

's ' expected

: Integer expected

'=' expected

'BEGIN' expected

¢ Error in declaration part
: error in <field-list>
'.' expected

'#1 expected
'Interface’' expected
'Implementation' expected
'Unit' expected

[ ) T T N S N Qe G ST Y QO ¥
- _c.)\ooo.«loxmtzc.»m—ao«)ooxloxm Ew -

n
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50: Error in constant

51: ': =' expected

52: 'THEN' expected

53: 'UNTIL' expected

54: 'DO' expected

55: 'TO' or 'DOWNTO' expected in for statement
56: 'IF' expected

57: 'FILE' expected

58: Error in <factor> (bad expression)

59: Error in variable

101: Identifier declared twice

102: Low bound exceeds high bound

103: Identifier is not of the appropriate class
104: Undeclared identifier
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10%:
106:
107:
108:
109:
110:
113:
1128
113:
114;
115:
116:
117:

~118:

119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
13G:
140
141:
142:
143:
144;
145:
146:
147:
148:
149:
150:

151:
152:
153:
154;
155:

sign not allowed

Number expected

Incompatible subrange types

File not allowed here

Type must not be real

<tagfield> type must be scalar or subrange
Incompatible with <tagfield> part

Index type must not be real

Index type must be a scalar or a subrange

Base type must not be real

Base type must be a scalar or a subrange

Error in type of standard procedure parameter
Unsatisified forward reference

Forward reference type identifier in variable declaration
Re-specified params not OK for a forward declared procedure
Function result type must be scalar, subrange or pointer
File value parameter nct allowed

A forward declared function's result type can't be re-specified
Missing result type in function declaration

F-format for rezals only

Error in type of standard procedure parameter

Number of parameters does not agree with declaration
Illegal parameter substitution

Result type does not agree with declaration

Type conflict of cperands

Expression is not of set type

Tests on equality allowed only

Strict inclusion not allowed

File comparison not allowed

Illegal type of operand(s) ,

Type of cperand must be boolean

Set element type must be scalar or subrange

Set element types must be compatible

Type of variable is not array

Index type is not compatible with the declaration
Type of variable is not record

Type of wvariable must be file or pointer

Tllegsl parameter solution

Illegal type of loop control varizble

Illegal type of expression

Type conflict

Assigrnment of files not allowed

Label type incompatible with selecting expression
Subrange bounds must be scalar

Index type must be integer

Assignment to standard function is not allowed

Assignment tc formal function is not allowed
No such field in this record

Type error in read

Actual parameter must be a variable

Control variable cannot be formal or non-local
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156: Multidefined case label

157: Too many cases in case statement

158: No such variant in this record

159: Real or string tagfields not allowed

160: Previous declaration was not forward

161: Again forward declared

162: Parameter size must be constant

163: Missing variant in declaration

164: Substition of standard proe/func not allowed
165: Multidefined label

166: Multideclared label

167: Undeclared label

168: Undefined label

169: Error in base set

170: Value parameter expected

171: Standard file was re-declared

172: Undeclared external file

174: Pascal function or procedure expected

182: Nested units not allowed

183: External declaration not allowed at this nesting level
184: External declaration not allowed in interface section
185: Segment declaration not allowed in unit

186: Labels not allowed in interface section

187: Attempt to open library unsuccessful

188: Unit not declared in previous uses declaration
189: 'Uses' not allowed at this nesting level
190: Unit not in library

191: No private files

192: 'Uses' must be in interface section

193: Not enough room for this operation

194: Comment must appear at top of program

195: Unit not importable

201: Error in real number - digit expected

202: String constant must not exceed source line
203: Integer constant exceeds range

204: 8 or 9 in octal number

250: Too many scopes of nested identifiers

251: Too many nested procedures or functions
252: Too many forward references of procedure entries
253: Procedure too long

254: Too many long constants in this procedure
256: Too many external references

257: Too many externals

258: Too many local files

259: Expression too complicated

300: Division by zero

301: No case provided for this value

302: Index expression out of bounds

303: Value to be assinged is out of bounds
304: Element expression out of range
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398:
399:

400:
401:
402:
403:
4o4.
40s5:
406:

Implementation restriction
Implementation restriction

Illegal character in text

Unexpected end of input

Error in writing code file, not enough room
Error in reading include file

Error in writing list file, not enough room
Call not allowed in separate procedure
Include file not legal
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RIRRIKRIMME 3623633636363 96 96 36 3 36 36 36 36 38 36 36 3 9 36 36 % 3% % %

* TABLE 6 * * ASSEMBLER SYNTAX ERRORS *
BREREERRRER HINRINIMNHNRRRRNRIRNNNHK®

Version 1.5 September 1978
This section lists all the general errors found in the ERRORS
file, specific machine errors are found in the sections below
dealing with machine specifics.

1: Undefined label

2: Operand out of range

3: Must have procedure name

4: Number of parameters expected

5: Extra garbasge on line

6: Imput line over 80 characters

7: Not enough ifs

8: Must be declared in ASECT before use
9: Identifier previously declared
10: Improper format

11: EQU expected

12: Must EQU before use if not to a label
13: Macro identifier expected

14: Word addressed machine

15: Backward ORG not allowed

16: Indentifier expected

17: Constant expected

18: Invalid structure

19: Extra special symbol

20: Branch too far

21: Variable not PC relative

22: Illegal macro parameter index

23: Not enough macro parameters

24: Operand not absolute

25: Illegal use of special symbols
26: Ill-formed expression

27: Not enough operands

28: Cannot handle this relative

29: Constant overflow

30: Illegal decimal constant

31: Illegal octal constant

32: Illegal binary constant.

33: Invalid key word

34: Unexpected end of input - after macro
35: Include files must not be nested
36: Unexpected end of input

37: Bad place for an include file

38: Only labels & comments may occupy column one
39: Expected local label

40: Local label stack overflow

41: String constant must be on 1 line
42: String constant exceeds 80 chars
43: Tilegal use of macro parameter
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44: No local labels in ASECT

45: Expected key word

U6: String expected

47: Bad block, parity error (ere)

U8: Bad unit Aumber

49: Bad mode, illegal operation

50: Undefined hardware error

51: Lost unit, no longer on-line

52: Lost file, no longer in directory

53¢ Bad title, illegal file name

54: No room, insufficient space

55: No unit, no such volumn on-line

56: No file, no such file on volunn

5T: Dupllcate file

58: Not closed, attempt to open an open file
59: Not open, attempt to access a closed file
60: Bad format, error in reading real or integer
61: Nested macro definitions not allowed

62: '=' or '<>' expected

63: May not EQU to undefined labels

Z80 Based machines

For constants, Hex is the default type,
a 'B' defines binary ex. 10010B ,
a '.' defines decimal ex. 5674. .

Location Counter (LC) = $

All reserved words may not be used for any other purpose
such as an identifier. For example, the reserved word "C"
currently is being used as a register and in a condition
code, therefore it may not be used for any other purpose
(this is contrary to usual Zilog assembly language, but is
restricted in the UCSD assembler).

Specific error messages:

76: Incorrect operand format
77: Close paren ")" expected
78: Comma "," expected
79: Plus "+" expected
80: Open paren "(" expected
81: Stack pointer "SP" expected
82: "HL" expected
82: Illegal "CC" condition code
8h: Register "C" expected
85: Register "R" expected
86: Register "A" expected
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PDP11 Based machines:

For constants, Octal is the default type for both input

and output,

a 'H' defines hexadecimal ex. O056H ,
a '." defines decimal ex. 5Uu6. ,
a 'B' defines binary ex. 1001B .

Location Cownter (LC) = ¥
Specific error messages:

76: Closing paren ")" expected

77: Register expected

78: Too many special symbols

79: Unrecognizable operand

80: Register reference only

81: First operand must be a register
82: Comma expected

83: Unimplimented instruction

84: Must branch backwards to label
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FI NI NI 6363630 3 3696 96 36 36 36 36 36 36 96 26 36 36 36 36 36 36 36 36 36 36 6 36 36 36 96 0 36 36 36 36 36 36 96 30 06 30 06 36 3 3 X 3¢ e 36 ok X

* TABLE 7 * * American Standard Code for Information Interchange ¥
I I e T T T Ty 2t

Version I.5 September 1978

0 000 00 NUL 32 040 20 SP 64 100 40 € 96 140 60 °
1001 01 SOH 33 041 21 ¢ 65 101 41 A 97 141 61 a
2 002 02 STX 3404222 " 66 102 42 B G8 142 62 b
3 003 03 ETX 35 043 23 # 67 103 43 C 99 13 63 ¢
4 oo4 o4 ECT 36 044 24 % 68 104 44 D 100 144 64 d
5 005 05 ENQ 37 04525 % 69 105 45 E 101 15 €65 e
6 006 06 ACK 38 046 26 & 70 106 46 F 102 146 66 f
7 007 07 BEL 39 047 27 71 107 47 G 103 147 67 g
8 010 08 BS 40 050 28 ( 72 110 48 H 104 150 68 h
9 011 09 HT 4105129 ) 73 111 49 I 105 151 69 i
10 012 OA LF b2 052 28 * T4 112 4A J 106 152 6A J
11 013 0B VT 43 053 2B + 75 113 4B K 107 152 6B k
12 014 OC FF uL 054 2¢ 76 114 4C L 108 184 6C 1
13 015 0D CR b5 055 20 - 77 115 4D M 109 155 €0 m
14 016 OE SO 46 056 2E . 78 116 LE N 110 156 6E n
15 017 OF SI 47 057 2F / 80 117 4F O 111 157 6F o
16 020 10 DLE 48 060 30 © 80 120 5C¢ P 112 1€0 7C p
17 021 11 DC1 49 061 31 1 81 121 51 Q 113 161 71 q
18 022 12 DC2 50 062 32 2 82 122 52 R 14 162 72 r
19 023 13 DC3 51 063 33 3 83 123 52 S 115 163 73 s
20 024 14 DC4 52 064 34 {4 84 124 54 T 116 164 74 ¢
21 025 15 NAK 53 065 35 5 85 125 55 U 117 165 75 wu
22 026 16 SYN 54 066 36 6 86 126 56 V 118 166 76 v
23 027 17 ETB 55 067 37 7 87 127 57 W 119 167 77 w
24 030 1& CAN 56 070 38 & 88 130 58 X 120 17C 78 «x
25 02119 EM 57 071 39 9 89 131 56 Y 121 171 79y
26 032 1A SUB 58 072 3A : 90 132 5A Z 122 172 7TA z
27 033 1B ESC 59 073 3B 91 133 5B [ 123 173 7B {
28 034 1C FS 6C 074 3C < 92 134 5C \ 124 174 7C
29 035 1D GS 61 075 33D = 93 135 5D ] 125 175 70}
30 036 1IE RS 62 076 3E > 94 136 58 ~ 126 176 7TE ~
31 037 ¥ US 63 077 3F 2 95 137 5F 127 177 TF  DEL
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0 000 00
1 001 01

126 176 TE
127 177 TF
128 200 80
129 201 81
130 202 82
131 203 83
132 204 84
133 205 85
134 206 86
135 207 87
136 210 88
137 211 89
138 212 8A
139 213 8B
140 214 8C
141 215 8D
42 216 8E
143 217 &F
44 220 90
145 221 91
146 222 92
147 223 93
U8 224 9u
149 225 95
150 226 96
151 227 97
152 230 98
153 231 99
154 232 9A
155 233 9B
156 234 9C
157 235 9D
158 236 9E
159 237 OF
160 240 AO
161 241 A1
162 242 A2
163 243 A3
164 244 A4
165 245 A5
166 2u6 A6

FERMI NI I 600363606 36 36 3 36 36 36 36 36 26 96 36 36 % % %

% TABLE 8 * * P_MACHINE OP-CODES *
L e I s T iTiL)

SLDC 0
SLDC 1

SLDC 126
SLDC 127
ABI
ABR
ADI
ADR

IND

Version II.0

171 253 AB
172 254 AC
173 255 AD
174 256 AE
175 257 AF
176 260 BO
177 261 B1
178 262 B2
179 263 B3
180 264 By
181 265 B5
182 266 B6
183 267 BY
184 270 B8
185 271 B9
186 272 BA
187 273. BB
188 274 BC
189 275 BD
190 276 BE
191 277 BF
192 300 CO
193 3017 C1
194 302 C2
195 303 C3
196 304 C4
197 305 C5
198 306 C6
199 307 C7
200 310 C8
201 311 C9
202 312 CA
203 313 CB
204 314 CC
205 315 CD
206 316 CE
207 317 CF
208 320 DO
209 321 D1

February 1979

SRO
XJP
RNP
CIP
EQU
GEQ

LDA
LDC
LEQ

LOD
NEQ
STR
uJp
LDP
STP
LM
S™
LDB
STB
IXP

CBP

EQUI
GEQI
GRTI
LLA

LICI
LEQI

LDL
NEQI
STL

CLP
CGP
LPA

214 326 D6
215 327 D7
216 330 D8
217 331 D9
218 332 DA
219 333 DB
220 334 IC
221 335 DD
222 336 DE
223 337 DF
224 340 EO
225 341 En
226 342 E2
227 343 E3
228 344 E4
229 345 E5
230 346 E6
231 347 ET7
232 350 E8
233 351 E9
234 352 EA
235 353 EB
236 354 EC
237 355 ED
238 356 EE
239 357 EF
240 360 FO
241 361 F1
242 362 F2
243 363 F3
244 364 F4
245 365 F5
246 366 F6
247 367 F7
248 370 F8
249 371 F9
250 372 FA
251 373 FB
252 374 FC

XIT
NOP
SLDL
SLDL
SLDL
SLDL
SLIL
SLDL
SLDL
SLDL
SLDL
SLDL 10
SLDL 11
SLDL 12
SLDL 13
SLDL 14
SLDL 15
SLDL 16
SLDO 1
SLDO 2
SLDO 3
SLDO 4
SLDO 5
6
7
8
9

\OCoO~NOVN EZWwWwn) —

SLDO
SLDO
SLDO
SLDO
SLDO 10
SLDO 11
SLDO 12
SLDO 13
SLDO 14
SLDO 15
SLDO 16
SIND
SIND
SIND
SIND
SIND -

Ewh-—0

Page 281



167 247 AT
168 250 AE MOV
169 251 A9 LDO
170 252 AA SAS
170 252 AA  SAS

210 322 D2
211 323 D3
212 324 D4
213 325 D5

213

EFJ
NFJ
BPT

325 D5 BPT

253

375 FD

254 376 FE

255

37T FF

SIND 5
SIND €
SIND 7
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ARRAY,
ASSEMBLER,

74D BLOCK SCAN,
ANISH,

BASIC,

BLCCK,
BLCCKNUMBER,
BLOCKREAD,
BLOCKS,
BLOCKWRITE,
BCOTSTRAP,

BOWLES,

CASE STATEMENTS,
CHANGE,
CHARACTER,
CLOSE,

CQMMENTS,

COMPILED LISTING,
COMPILER,

CONCAT,

NI IR 2R N

* Appendix A * # Index ¥
HIHIHINMIRIRIE 39303 3

115

4, 97, 98, 111
25

59

85

115

115

122, 138, 155
30

122, 138, 155
233

1

123

18

115

123, 147, 155
133

81

3, 77, &
117, 155

CONDITIONAL ASSEMBLY, 108
“CNTROL CHARACTERS, €3

“CPY,

CP/M,
CURSCR,
LATE,
DEBUGGER,
DELETE,
DESTINATION,
DIRECTIVES,
DIRECTORY,
DISK ERROR,
DISK SIZE,
DISK SPACE,
DLE,
DRAWLINE,
EDITOR,
EOF,

ECLN,
EXAMINE,
EXCHANGE,
EXECUTE,
EXIT,
EXPRESSION,
EXTENDED LIST,
EXTERNAL,
FILE,
FILEID,
FILENAMES,
FILER,
FILES,
FILLCHAR,
FIND,
FORWARD,

55, 118

5

31, 37, 66, 68
24 '
4, 75, 18

FUNCTION,
GENERAL ERRCRS,
GET,

GOTO,

GOTOXY,
GRAPHICS,

HALT,

HEAP,

IDSEARCH,
IMPLEMENTATION,
INCLUDE,
INDENTATION COLE,
INDEX,
INITIALIZE DISKS,
INPUT,

INSERT,
INTERACTIVE,
INTERFACE,
INTRINSICS,
10-ERRORS,
IORESULT,

JUMP,

KE YBCARD,
KRUNCH,

L2 EDITOR,
LENGTH,

35, 41, 42, 55, 56, 69, 118, 155

115

102

15, 17

25

30

27

163

159

2, 31

123, 136, 140
123, 136, 140, 147
26

69

3

140, 155

115

17

g1, 100, 173
121, 124, 146
115

Ty 9¢ 32

2, 3, 7

137

132, 144, 156
ub, 45, 55, 68
y7, 173

LIBRARY,

LINKER,

LIST DIRECTORY,
LOCK,

LOG,

LONG INTEGERS,
MACRC,

MACRCS,

MAKE,

MARK,

MARKERS,
MEMAVAIL,

MEMORY ALLOCATION,
MEMCRY MANAGEMENT,
MOVELEFT,
MOVERIGHT,

NEW,

NEXT,

NORMAL,

NUMBER,

OUTPUT,

PACK,

PACKED ARRAYS,
PACKED -RECORDS,
PACKED VARIABLES,
PAGE,

104

275

12, 124

79, 88, 89, 140
127, 156, 226, 241
159

127, 156

134

156

167

79, 9&, 112

163

115

26

136, 147

34, 39, 55, 69, 118, 156

07

167

155

124, 263, 265

79, 124, 156, 186
55

136, 147

27

57

117, 152, 156

173

u, 91, 173
15, 17
123

127

118, 181
101

71, 107
28

127, 156
3¢, 49, 55, 5¢
128, 156
124

127

131, 156
131, 156
b, 136
59

123

115

126, 147
145

142

144

142

12
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PASCAL,
PDP-11,

PDP11,

PCS, .
PREFIX,
PROCEDURE,
PROGRAM HEATINGS,
PSEUDO COMMENTS,
PSEUDO-OPS,
PURGE,

PUT,

PWROFTEN,
QUIET,

QUIT, -
RADAR,
RANGECHECK,
REAL,

READLN,
RELBLCCK,
RELEASE,
REMOVE,
REPLACE,
RESET,
RESTRICTIONS,
REWRITE,
FT-11,

RUN,

“AVE,

SCAN,

SCREEN,

SCREEN CONTRCL,
SCREENCCNTROL,

SEEX,

SEGMENT PROCEDURE,
SET,

SETS,
SIMPLVARIABLE,
SIZE,

SIZECF,

STRING,
STRINGS,

SWAPPING,

SYNTAX ERRCRS,
SYSCOM,

SYSTEM COMPILATICN,
SYSTEM.CCMPILER,
SYSTEM.LIBRARY,
SYSTEM.WRK.COLE,
TEXT,

TIME,
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1

97

5, 188

117, 156

25

104

146

78

102

123

124

127, 156

82

14, 52, 55, 66
159

82

124, 146, 153
146

115

127, 156

20

U, 46, 56
121, 147, 148, 156
154

121, 147, 148, 156
239

3

13

131

116

5, 82, 127
225, 241

125, 138, 156
148, 165

uc

150

115

16

127, 144, 156
116

118, 156, 182
g6, 116, 117
51

82

271

7

83

85 -

4, 81, 83, 91, 104
3, 36, 77, 93, 98
146, 163 :
127, 157

TITLE,

TOKEN,
TRANSFER,
TREESEARCH,
TRUNC,

UNIT,
UNITBUSY,
UNITCLEAR,
UNITNUMBER,
UNITREAD,
UNITWAIT,
UNITWRITE,
UNPACK,
UNTCLEAR,

USE LIBRARY,
USES,

VCLID,

VOLWME,

VOLUME NAMES,
VOLUME NUMBERS,
VCLUMES,

WHAT,
WILDCARLS,
WCRD PROCESSING,
WCRKF ILE,
WRITE,
WRITELN,
YALOE SUMMARY,
Z8C,

ZEFRO,

116

4y

21

157

182

83, 6L, 167, 168
122, 157
122

116, 267
121, 157
122, 157
121, 157
145

157

g3

168

116

25

{

267

18

15

10 ,
39, ug, uc, 55
29 E’ 33’ y
124, 153

183

73

5, 97, 188

28



