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The purpose of this document is to explicate details of
the implementation HP-71 FORTH/Assembler ROM. It will not
explain every detail of the implementation, rather it will
seek to highlight areas which are critical for an
understanding of our version of FORTH and the Assembler. It
is assumed that the person using this document has access to
the code listings, the HP-71 IDS Vols. 1, 2 and 3 and the
YORTH/Assembler ROM manual.

The «code listings and their contents break douwn as
followus (note that the file name appears in the starred
block on the cover sheet of each assembly):

MR&GTO - contains equates defining addresses of
user variables; default values of data
and return stacks, TIB, mass storage
buffers. Contains no executable code.

MR&FTO - contains poll handlers, error messages,
FORTH system initialization, code to
create, position and adjust FORTHRAM.

MR&FTB - contains code for BASIC to FORTH
words.

MR&FT1 - contains ROM dictionary jump table,

0, 1 and 2 character words.

MR&FT2 - contains 3 and 4 character words.

MR&FT3 - contains 5 character words.

MR&FT4 - contains 6 character words.

MR&FTS5 - contains 7 and 8 character words.

MR&FT6 - contains 9, 10, 11 and 12
character words.

MR&FT7 - contains inner loop, secondary

prologues, routines to save
and restore FORTH pointers.

8:01 AM FRI., 1 JUNE, 1984
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MR&ASO

MR&AS1

MR&AS?2

MREAS3

MR&AS4

MREASS

MR&ASS

MR&AS7

MR&ASS

contains opcode lookup tables.
contains Assembler variables.
contains code to handle source
and listing files as well as
object code 1/0.

contains Assembler symbol table
manipulation code.

contains lexical analysis,
and expression evaluation code.

contains all opcodes for HP-71
CPU (internally known as SASM--
for Saturn Assembler).

contains pseudo-ops for control,
constants and macro expansion.

contains code to do source line
parsing.

contains body of Assembler.

8:01 AM FRI., 1 JUNE, 1984
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| Primitive & Secondary Structure
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FORTH is compiled as a series of addresses (possibly
interspersed with data). The inner loop (=NEXT) is
perpetually moving through this list, getting the next
address and interpreting it as a CFA (code field address) --
which means that it gets the contents of this CFA and sets
the program counter to this value. The inner loop, then,
does not distinguish primitives from secondaries, i.e.
assembly language routines from FORTH words. In both cases
the contents of the CFA are put in the program counter.

The CFA of a primitive thus has nothing more than the
address of the first line to be executed. Since the first
line aluays in fact follows the CFA, a primitive looks like
this: ’

< header»>
=WORD (WORD+5) (-===-- CFA
WORD+5 < code >
Riﬁéé return with carry clear

If there were only primitives, this would be a waste of
5 nibbles in every word, but 1t allows primitives and
secondaries to appear the same to the inner loop.

The CFA of a SECONDARY always has the address of a
prologue. A prologue, generally, prepares the system to
deal with the information which follows. For example the
DOCOL (do colon) routine resets the instruction pointer (CPU
register DO) to the list of addresses following it, after
saving the current instruction pointer on the return stack.
It effectively nests the system down one level. Secondaries
wvhich use DOCOL end with the address of a routine (=SEMI)
wvhich will restore the o0ld instruction pointer thus
unnesting the sytem one level. Secondaries using DOCOL have
the following form:

< header »
=WORD =DOCOL e CFA

8:01 AM FRI., 1 JUNE, 1984
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addr
addr

=SEMI
The system provided prologues are:

DOCOL (do colon) is explained above.

DOCON (do constant) pushes the contents of the
next 5 nibbles (higher addresses) to the
data stack.

DOFCON (do floating point constant) performs a
stack lift and puts the contents of the
next 16 nibbles (higher addresses) in
to the X register.

DOVAR (do variable) pushes the address.of the
next memory location (higher address) to
the data stack.

DOSTR (do string) pushes the address of the
character string (located 4 nibbles
beyond--higher memory--the prclogue) to
the data stack and then pushes the
current character count of the string
(located 2 nibbles beyond the prologue)
to the data stack.

DOSTRA (do string array) ensures that the
index parameter is > 0 and <= the
maximum dimension for the array,
{(maximum dimension is stored 2 nibbles
beyond the prologue) it then takes
the maximum length of each string in
the array (stored immediately following
the prologue) adds 4 to it (2 nibbles
for maximum string length and 2 nibbles
for current string length) and multiplies
this sum by the (index -1). It pushes
the address of the desired string (located
4 nilblles Leyound the address calculation
result) to the data stack and then pushes
the current character count of the string
(located 2 nibbles beyond the address
calculation result) to the data stack.

DOVOC (do vocabulary) fetches the address of the
word most recently defined in this vocabulary

8:01 AM FRI., 1 JUNE, 1984
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(located 4 nibbles beyond the prologue) and

stores it in CURRENT. This become the
vocabulary in which word searches are

started.
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|  Compiling A New FORTH Uord
I
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Let’s assume that the user has turned on the HP-71 and
typed FORTH [ENDLINE]. The display will show “"HP-71 FORTH
1A" Now the user types:

: SIXES 6 DUP ; [ENDLINE)
The following describes how FORTH makes a new definition.

WUhen the display shows the FORTH sign-on message "HP-71
FORTH 1A" FORTH is in EXPECT96 waiting for input from the
user. After the user types in the above string and hits
[ENDLINE] the input received from the user is moved to the
Terminal Input Buffer (TIB) along with 2 nulls which signify
the end of input. A variable >IN contains a nibble offset
into the TIB pointing to the unprocessed input.

TIB: : SIXES 6 DUP ; [2 mulls]
>IN = 0

FORTH is in execute mode (contents of STATE = 0). INTERPRET
(via UORD) finds the string ": " (a colon followed by a
space) and moves 1t (and the space) to the end of the
dictionary (pointed to by HERE) as a counted string [1 byte
length field=1] and the character ":" followed by a space
wvhich is not considered part of the string. >IN is updated
to 4. The context vocabulary is searched to see if ":" is
recognized as an existing word. It is found (by FIND> which
returns its execution--TICK--addr) and executed.

aActions Of Colon

1) The current value of the FORTH Data Stack pointer is
stored in CSP,

2) The CONTEXT vocabulary is set to be the same as the
CURRENT vocabulary.

3) The Name Field Address (NFA) of the last defined word in
this vocabulary is compiled into the dictionary as the Link

8:01 AM FRI., 1 JUNE, 1934
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Field (LF) of SIXES.

4) UORD 1is called again and it moves the counted string
"SIXES " to the end of the dictionary. >IN now is set to
16. .

5) The context vocabulary is searched for any previously
defined words named "SIXES".

6) If "SIXES" 1is found to already be in the dictionary AND
the UARN flag is set then "SIXES not unique" is displayed.

7) If the 1length of the name of the new word, "SIXES",
exceeds the allowable name length (contents of WIDTH) the
new word is truncated to the maximum allowable width.

8) Space is alloted in the dictionary for the name field of
the neuw word.

9) Set the high bit of the length byte in the name field and
in the last character of the name ("S" in this example).
The fact that the first and last bytes of the name field
have their high bit set is used by TRAVERSE to move through
the dictionary.

10) Compile into the dictionary a temporary prologue (code
field). This primarily saves space for the real code field
address which will be added later.

11) Update the contents of CURRENT to point to the Name
Field of the new word, SIXES.

12) Set the smudge bit (bit 5) in the Name Field so that if
we are redefining an existing word we will find the old copy
of the word rather than the new copy during word searches.
13) Set STATE = CO to indicate compilation mode.

14) Replace the temporary code field in SIXES with DOCOLON,
the runtime colon routine.

INTERPRET, now running in compile mode, uses WORD to find

the next string "6 ". This 1is moved to the end of the
dictionary as a counted string. The context dictionary is
searched to see if it can find a word "6". This search

fails and so NUMBER tries to interpret it as a number.

NUMBER successfully converts the ASCII character "6" into
the binary 6. The contents of DPL are set to reflect the
fact that we found a single length rumber (as opposed to a
double length number or a floating point number).

8:01 AM FRI., 1 JUNE, 1984
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INTERPRET ¢alls LITERAL which compiles the runtime literal
handler into the dictionary (during execution of SIXES this
word will take the contents of the next 5 nibbles and push
them onto the FORTH Data Stack). It also compiles a 5
nibble repregentation of a binary 6 into the dictionary.
>IN now ie set to 20 (decimal).

INTERPRET uses WORD to find the next string, "DUP ". This
is moved to the end of the dictionary as a counted string.
The context dictionary is searched to see if it can find a
word "DUP". This search succeeds (FIND> returns a true
flag, the raw length of the word--here 83 hex--and the
execution address of DUP. (Raw length is the length byte of
the name field address.) Since the word is not immediate
(the raw length of the word, 83, is less than the contents
of STATE, CO) the execution address is compiled into the
dictionary. >IN now is set to 28 (decimal).

INTERPRET uses WORD to find the next string, ";". This is
moved to the end of the dictionary as a counted string. The
context dictionary is searched to see if it can find a word
"s*. This search succeeds. The raw length returned by
FIND> is C1 hex and, thus, is NOT less than the contents of
STATE, CO. The word is, therefore, an immediate word and is
executed instead of being compiled.

Actions Of Semi-colon

1) The current value of the FORTH Data Stack pointer is
conpared to the value stored in CSP (see Actions of Colon).
If these values are different an error is generated.

2) The runtime code for semi-colon is compiled into the
diotionary.

3) Execute mode is set by setting STATE = 0.

INTERPRET uses UWORD to find the next string and it finds a
null. This mull is moved to the end of the dictionary as a
counted string. The context dictionary is searched to see
if it can find a word, null. This search succeeds. The rau
length returned by FIND> is CO hex which means that it is an
immediate word and is, therefore, executed.

Actions Of Null
1) Null pops off one level of the FORTH Return
Stack--throwing away the return address to INTERPRET.

8:01 AM FRI., 1 JUNE, 1984
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2) It then returns which restores control to the outer 1loop.

At this point the OK { 0 } message is displayed and then
control moves to QUERY which calls EXPECT96 which is where

we started.
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First of all, remember that a vocabulary word is itself just
another word with a header in the dictionary. UWhen created
wvith the VOCABULARY statement, it is the latest word in the
chain of the current vocabulary. UWhen DEFINITIONS is
executed, it Dbecomes the current vocabulary. DEFINITIONS
simply puts [CONTFXT) into [CURRENT], so our word flet’s
call 1t NEU) must tir:t have becume the CONTEXT vocabulary,
Theretore executing NEU must accomplish  this, and  in fact
that is all there is to the run-time action of NEW. Aside
from this, a vocabulary consists of two pointers: one to the
latest word defined while it was CURRENT, and another to the
previously defined vocabulary word (such as FORTH). So a
vocabulary word looks like this:

LFA < link » link to previous word in vocabulary
to which this word itself belongs
NFA < header > e.g. "NEW"
CEA =DOVOC address of routine to set CONTEXT
180A

< last-word 1link »
< previous vocabulary link >

The 4 nibbles 180A betuween the runtime code address and the
last-word link are a relic of other FORTH systenms.

It 1is important to note that the previous vocabulary
mentioned here 1is strictly the most recent one in the
dictionary, whether or not it is in the search order for NEU
or not. To understand why this is so, see FORGET (discussed
below).

The last-word link is initialized to point to the NFA of the
word itself. Therefore when words are added to the chain,
they will 1link back up with the chain to which this word
(e.g. NEU) itself belongs.

DOVOC sets CONTEXT to point to the last-word link. The
previous-vocabulary link points at the
previous-vocubulary-link field of the previous vocabulary,
so that one can easily chain back through vocabularies. The
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previous-word link of the FORTH vocabulary is =zero to mark
the end of the chain.

*0FFICIALLY UNOFFICIAL=*

HUMHAS

THE READER AGREES NOT TO
CONTACT THE MANUFACTURER
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HF-71 FORTH implements a “smart"' FOKGET which allows the
multiple vocabularies to be maintained and any word to be
forgotten while still using the linear dictionary structure.
0f course words cannot simply be pulled out of the middle of
this structure without moving other words up -- but this is
not possible since addresses (which would have to be
updatad) are not distinguishable from data within the
compiled word. Therefore one either has to waste space in
the dictionary which would never be reclaimed, or else
forget all words after the word to be forgotten, even if
they belong to other vocabularies. UWe do the latter.

So FORGET must accomplish the following:

1. FIND the word to be forgotten (of course it must be in
the current CONTEXT search order).

2. Make sure that the word 1is neither in the ROM nor
protected by the variable FENCE, i.e. that its address is
greater than FENCE.

3. See whether it is prior to the CONTEXT vocabulary; if so
this vocabulary will be forgotten, so what we do is just to
reset CONTEXT to FORTH.

4. Forget all vocabularies which are after the forgotten
word. This ie done by getting VOC-LINK, which points to the
most vocabulary in the dictionary. The vocabularies are
linked to each other in a strictly linear way, since our
only concern is to chain back through them all until we find
one prior to the forgotten word. (This explains the
reference made above in discussing vocabulary structure.) Ue
reset VOC-LINK to point to this one.

5. Look at each vocabulary again, starting from [VOC-LINK],
to see 1if ite last word (see vocabulary structure for
last-word pointer) is after the forgotten word. It 80, we
Chaih back through the words to  1ind one which is okay, and
reset the las-word pointer in the vocabulary to point to it,
Repeat this for every vocabulary, all the way back to FORTH.

6. Reset dictionary pointer (DP) to reclaim space.
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In typical FORTH implementations words are found by a
sequential search through the active vocabulary. In seeking
to minimize the time spent looking for words HP-71 FORTH
takes a different approach.

When seeking to find a word the FORTH system first does a
sequential search through the RAM portion of the context
vocabulary. This part is like typical FORTH
implementations. However when the search fails to find the
word in RAM, FORTH searches ROM in a more efficient manner.
(Note that all vocabularies eventually chain back to FORTH
and that the link field of FORTH is 0 which signifies to the
FORTH system that the desired word is not in RAM.)

The ROM dictionary 1is broken up into 13 separate linked
lists. The first list contains all 0 character words (there
is only 1--the mull word), the second list contains all 1
character words, etc. There are no words in ROM longer than
12 characters, thus the 13 linked lists. At address E0000
is a jump table with 13 entries (5 nibbles each), one for
each linked list. The contents of each entry 1is a pointer
to the name field address of the first word in that chain,

The FORTH search routine (FIND> in MR&FT3) uses the length
of the string being searched for (length ¥ 5) as an offset
into the table at E0000. It picks up the contents from the
entry in the table and uses it as the starting point in its
ROM search. In this manner when searching for a 3 character
word only other 3 character words are examined. No search
time is spent looking for words longer than 12 characters.

8:01 AM FRI., 1 JUNE, 1984
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The FORTH interpreter acts on each word as it is encountered
in the input stream, either executing or compiling deperding
on the value of STATE and the IMMEDIATE-bit in the word
header. So 1t can check the syntax of compile-time words
which come in pairs, triples, etc. only by remembering what
words have been compiled beforehand. It does this by
putting mumbers on the data stack when it compiles such a
word (these are all control structure words). The numbers
are of no significance in themselves, but serve as codes for
the matching words to check.

For instance, IF leaves a 2 on the stack, which is expected
by THEN. There is no other legitimate way a 2 can appear on
the stack by the time THEN is executed, so if it doesn’t see
a 2, it concludes that there is a syntax error and aborts.
If there was no IF but a pernicious user had an immediate
wvord which 1left 2 on the stack, THEN will be deceived and
bad results will follow.

Since some words go searching down through the stack for
markers left by their counterparts, there must be a
bottom-of-stack marker relative to the word being defined:
it is the data stack marker at the time <colon> is
interpreted, stored in the variable CSP. This value will
also be checked by <semicolon>; if it is not equal to the
stack pointer at that time, it is assumed that an urmatched
control structure (e.g. IF without a THEN) was entered, and
"definition not finished" 1is 1issued. Thus if the user
leaves something on the stack at compile-time (by doing,say,
"[* and something which alters the stack), he will produce
the "definition not finished” error, which might be
confusing.

A general rule for control structure words is that whatever
they leave on the data stack at compile-time MUST COME IN
PAIRS. This is necessitated by the function of LEAVE.

Most words need to 1leave two things on the stack anyway.
Consider the operation of IF...THEN. UWhat must be done is
to compile a conditional jump at the IF location, followed
by the offset to the THEN 1location. Of course the THEN
location is not known when the IF is compiled. So if

8:01 AM FRI., 1 JUNE, 1984
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leaves, in addition to the code number 2, a pointer to the
place where the offset will later be filled in by THEN.
(This pointer is easily obtained: it is HERE after the
conditional branch has been compiled in.) THEN pops the 2
after checking for 1it, gets the next item which it assumes
to be the proper address, and fills in the offset to THEN at
the address left by IF.

Words like CASE uwhich do not leave an address must still
leave a pair of things on the stack; it just leaves a pair
of 8’s (its code).

ELSE can also use a 2 for its code. Since it is optional,
its presence must look the same as IF to THEN. And in fact
the action of THEN 1is the same: store the offset to its
address at the address on the stack. ELSE compiles an
unconditional rather than conditional branch, and must fill
in its own address (or rather the offset to it) at the IF
location. Therefore it first executes THEN, and then
compiles the unconditional branch, leaving the HERE and 2 on
the stack. A similar situation obtains between BEGIN, WHILE
and REPEAT.

LEAVE occurs between DO and LOOP or +LOOP. An unconditional
jump to the LOOP 1location must be compiled at each LEAVE
location; but other control structures may be nested within
the loop, and LOOP’s first responsibility is to check for a
DO. Therefore LEAVE has to: 1) find a DO marker on the
stack (put there since the colon was interpreted), and 2)
insert its own marker and address beneath the DO-pair on the
stack. Thus LOOP can first find a DO and fill in its
address at the DO location, then look for LEAVE markers
(arbitrarily many) below it and keep filling in its address
at those locations. Because all items 1left on the stack by
control structure uwords come in pairs, it is possible for
LEAVE to 1look through marker/address pairs left by nested
words (e.g. IF inside DO...LOOP) wuntil finding the DO
marker (or bottom of stack relative to the word being
defined).

7.1 Control Structure Markers

Word Marker Actions
DO 3 puts an addr and 3 on data
stack.
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LEAVE

LOOP

+LOOP
IF

ELSE

THEN

BEGIN

WHILE

REPEAT

UNTIL

CASE

OF

8:01 AM

searches through data stack
until it finds DO marker.
Inserts its own marker, 6, and
addr on stack before the DO
marker and addr.

expects to find a DO marker, 3,
on top of stack. Uses DO addr to
compute offset to start of loop;
resolves all LEAVE markers and
addresses above DO for branching.

same as LOOP

puts an addr and a 2 on data
stack.

expects to find IF marker, 2,
on top of stack. Resolves IF

addr for branching and leaves
its own addr and marker, 2,

on data stack.

expects to find IF or THEN
marker, 2, on top of stack. Resolves
IF or THEN address for branching.

puts an addr and a 1 on data
stack.

puts an addr and a 4 on data
stack.

expects to find WHILE marker, 4,

and UHILE addr, and also BEGIN
marker, 1, and BEGIN addr. Resolves
addresses for branching.

expects to find BEGIN marker, 1,
on data stack and resolves BEGIN
addr for branching.

leaves 2 markers, 8 , on data
stack.

expects either pair of 8’s left
by CASE in which case it drops

the 8’s and puts an addr and a
marker, 5, on stack; or it expects
to find a 7 left by ENDOF in
wvhich case it leaves the ENDOF
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marker, 7, and addr and puts its
addr and marker, 5, on data stack.

ENDOF 7 expects to find an OF marker, 5,
on stack. It resovles the OF addr
for branching and leaves its
marker, 7, and an addr on stack.

ENDCASE faddl expects to find at least 1 ENDOF
marker, 7, and an addr. It

resolves all ENDOF addresses for
branching.

*0OFFICIALLY UNOFFICIAL#*

HOMAS
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The word LOADF suitches input from the keyboard to a LIF1
text file either in RAM or on mass storage. It is possible
for a file being LOADFed to LOADF another file, etc. The
depth is restricted only by the number of items on the FORTH
Return Stack.

The inputs to LOADF are 2 20 bit numbers, the first of which
is the length of the character string specifying the file to
be LOADFed and the second, the address of this string. As
mentioned above, the user can directly access a file on a
tape without first storing it in RAM.

The idea of a block has been changed to mean 1 line from a
file rather than a 1024 byte sector on a disk. LOADF opens
the file and using mainframe code, creates a "file
information block” (fib) entry in the fib General Purpose
buffer (a system General Purpose buffer). In this fashion
it is not necessary for FORTH to retain the string which
specifies the file, and further, it is not necessary to
worry about whether the file is in RAM or on mass storage.
FORTH calls mainframe routines to open, close, and read from
the file. These routines, in turn, interface to the HP-IL
module if it is present.

Uhen a file 1s LOADFed the first 1line of the file 1is read
into the disc buffer 1least recently used. The fib #
provided by the system is stored into the disc buffer and
into a FORTH User Variable SCRFIB (screen fib#). The number
in SCRFIB describes the active file. The contents of the
buffer are interpreted until the mull at the end of the line
(placed there by EXPECT96) is reached. At that point the
FORTH word "WORD", which finds the next word in the input
stream to be handled, checks to see 1t we are loading from a
screen. 1f we are lcading from 4 screen it turther checks
to see 1f we have reached the end ot the active file, If
EOF is false, WORD causes the next line to be read from the
file into the same disc buffer and then it finds the next
word to handle.

As with other FORTHs it is possible to have nested file
LOADFs. LOADF saves the necessary information to return to
the file it is currently interpreting when it is told to

8:01 AM FRI., 1 JUNE, 1984
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load another file.

When a file is being loaded 4 User Variables are of prime
importance. UWhen LOADF begins to execute it stores these
values on the FORTH Return Stack.

BLK -- Uhen contents of BLK are zero FORTH expects input
from the keyboard. Uhen the contents of BLK are non-zero
they represent the line number in a file to be interpreted.

>IN -- The contents of this are used as an offset into
either the TIB (Terminal Input Buffer) or the currently
active mass storage buffer (PREV @).

SCRFIB -- This wvariable contains the fib# (file
information block number) of the active file, or 0 1if no
file 1is active, or the fib# of the file that was being
interpreted when an error occurred.

LINE# -- This variable contains the line number of the
file being interpreted, or the line number of a file that
was being interpreted when an error occurred.

Superficially BLK and LINE# seem to contain the same
information. However, BLK contains the number of the line
we want to interpret, LINE# contains the number of the line
vhich is currently in a mass storage buffer to be
interpreted. BLK controls where input is taken from; when
an error occurs while interpreting from a file BLK is reset
to 0 while LINE# preserves an error tracking trail (along
with SCRFIB).

When EOF (end of file) is reached the above 4 variables are
restored and executlon continues.

There are 3 mass storage buffers. Each is 208 nibbles long.
The maximum length of data allowed per line is 96 bytes. If
the data 1is longer than 96 characters, only the first 96
will be copied into the buffer. However, the byte count
will reflect the true number of bytes for the current line.
The buffer has the following form:

byte count
2 bytes

------------ to———————

data (96 | 2 null |
bytes max) | bytes |

____________ P ——————

| fib No. | line No.
| 1 byte | 5 nibs

+ —— 4+
+—— +
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In the following 1lines the contents of FORTHRAM are
explicated. This explanation assumes that FORTHRAM is at
its default size--in other words that it has not been grown
or shrunk.

9..1 User Variables

Addresses are given in hexadecimal and size in nibbles is
given in hexadecimal also. In most cases the appropriate
FORTH word will return the address of the variable in
question. The item of interest is usually the contents of
this address.

Name: DSTKAD Addr: ZFAFD Size: 5

The current value of the FORTH Data Stack is saved here
during calls to Main Frame routines which are likely to
destroy the contents of the CPU registers used by FORTH (see
FORTH CPU Register Usage). The value of the Data Stack is
also saved hwele when FORTH  returns control to BASIC. There
18 nw FOKTH word which retuniw this addless.

Name: RSTKAD Addr: 2FB02 Size: 5

The current value of the FORTH Return Stack is saved here
during calls to Main Frame routines which are likely to
destroy the contents of the CPU registers used by FORTH (see
FORTH CPU Register Usage). There is no FORTH word which
returns this address.

Name: IREG Addr: 2FBO7 Size: 5
The current value of the FORTH Instruction pointer is saved
here during calls to Main Frame routines which are likely to

destroy the contents of the CPU registers used by FORTH (see

8:01 AM FRI., 1 JUNE, 1984
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FORTH CPU Register Usage). There is no FORTH word which
returns this address.

Name: ACTIVE Addr: 2FBOC Size: 5

The contents of this location determines the state of
FORTH--whether it is active, whether it is running BASICX,
whether it is inactive, etc. (see section on ACTIVE for a
complete explanation of the values this variable can contain
and their exact meaning). The code which handles the
various polls (Error, Configuration, Version, Main Loop)
examines the contents of this location to determine houw to
proceed. There is no FORTH word which returns this address.

Name: 0S0 Addr: 2FB11 Size: 5

This 1location contains the address of the bottom of the
FORTH Data Stack. The contents of this location are altered
by GROW and SHRINK. The FORTH word SO returns the contents
of this address, and the FORTH word SPO returns this
address.

Name: O©ORO Addr: 2FB16 Size: 5

This 1locatlon contalns the address of the bottom of the
FORTH Return Stack. The contents of this location are
altered by GROUW and SHRINK. The FORTH word RPO returns this
address.

Name: oTIB Addr: 2FB1B Size: 5

This location contains the address of the Terminal Input
Buffer. The contents of this location are altered by GROU
and SHRINK. The FORTH word TIB returns the contents of this
address.

Name: oUSE Addr: 2FB20 Size: 5

This location contains the address of the next Mass Storage
buffer to be used. The contents of this location are
altered by GROU and SHRINK. The FORTH word USE returns this
address.

Name: OPREV Addr: 2FB25 Size: 5
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This 1location contains the address of the most recently
accessed Mass Storage buffer. The contents of this location
are altered by GROU and SHRINK. The FORTH word PREV returns
this address.

Name: OFIRST Addr: 2FBoA Size: 5

This location contains the address of the first Mass Storage
buffer in FORTHRAM. The contents of this location are
altered by GROU and SHRINK. The FORTH word FIRST returns
this address.

Name: oLIMIT Addr: 2FB2F Size: 5

This location contains the address of the 1st nibble beyond
the last Mass Storage buffer in FORTHRAM. The contents of
this location are altered by GROU and SHRINK. The FORTH
word LIMIT returns this address.

Name: oVOC-L addr: 2FB34 Size: 5

This location contalns the address of the vocabulary link
field in the wmost recently defined vocabulary (see section
on Vocabularies for more details). There is no FORTH word
which returns this address.

Name: ORSIZE Addr: 2FB39 Size: 5

This location contains the magimum record size, in bytes, of
a line to be read into a Mass Storage buffer (see
description of Mass Storage buffers for more details). The
default size 1is 96 (decimal) There 1is no FORTH word which
returns this address.

Name: oO#TIB Addr: 2FB3E Size: 5

This location contains the number of characters put into the
Terminal Input Buffer by the outer 1loop. This count is put
here by QUERY. The FORTH word #TIB returns this address.
Name: oWIDTH Addr: 2FB43 Size: 5

This location contains the maximum number of characters
allowable in a name. The default (and the maximum) 1is 31

(decimal). The FORTH word WIDTH returns this address.
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Name: OUARN Addr: 2FB48 Size: 5

If the contents of this location 1is non-zero a warning will
be issued uwhen a user defines a word that already exists.
No warning is given when the contents of this location are
0. The FORTH word WUARN returns this address.

Name: OOKFLG Addr: 2FB4D Size: 5

If the contents of this location are zero the "OK { n }"
prompt will be given when FORTH is ready to process more
input. The FORTH word OKFLG returns this address.

Name: o0BLK Addr: 2FB52 Size: b5

If the contents of this location are zero, input is taken
from the keyboard. If the contents of this location are
non-zero, input is taken from a file and the value at this
location is the 1line number in the file being interpreted.
The FORTH word BLK returns this address.

Name: o©IN Addr: 2FB57 Size: 5

The contents of this location represent the nibble offset
into the Terminal Input Buffer or Mass Storage buffer at
vhich the next word to be processed can be found. The FORTH
word >IN returns this address.

Name: 0SPAN Addr: 2FB5C Size: 5

The contents of this location represent the number of bytes
read during the last execution of EXPECT96. The FORTH word
SPAN returns this address.

Name: 0SCFIB Addr: 2FB61 Size: 5

Uhen the contents of this location are non-zero they
represent the fib# (see file information block in the HP-71
IDS) of the file being interpreted. When an error occurrs
during interpretation from a file the fib# associated with
that file remains in this location. The FORTH word SCRFIB
returns this address.

Name: oOCONTX Addr: 2FB66 Size: 5
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The contents of this variable point to the name field
address c¢f the last word to be defined in the search
vocabulary. The FORTH word CONTEXT returns this address.

Name: OoCURR Addr: 2FB6B Size: 5

The contents of this variable point to the name field
address of the last word to be defined in the vocabulary to
which new definitions will be added. The FORTH word CURRENT
returns this address.

Name: OSTATE Addr: 2FB70 Size: 5

The contents of this variable determine whether the FORTH
system is 1in execute mode (0) or compile mode (CO). The
FORTH word STATE returns this address.

Name: OBASE Addr: 2FB75 Size: 5

The contents of this variable determine the base 1in which
numbers will be interpreted and displayed. The default base
is 10 (decimal). Legal base values should be between 2 and
72 (decimal). The FORTH word BASE returns this address.

Name: oDPL Addr: 2FB7A Size: 5

The contents of this variable are used by NUMBER to let
INTERPRET know whether it (NUMBER) found an integer, a
double integer or a floating point number. There is no
FORTH word which returns this address.

Name: oFLD Addr: 2FB7F Size: §

Used in some FORTH versions to hold a length field reserved
for a mumber during output conversion. This space may be
used by the user’s application. There is no FORTH word
which returns this address.

Name: oCSP Addr: 2FB84 Size: 5

This location is used to hold the current value of the FORTH
Data Stack pointer uwhen compilation starts (a ":" wvas
found). Uhen compilation ends (a ";" is found) the current
value of the Data Stack must equal the value stored in this
location. (See section on Compiling of a FORTH Uord for
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more details.) There is no FORTH word which returns this
address.

Name: oHLD Addr: 2FB89 Size: 5

This location is used when a rumber is being formatted for
display. It contains the address of the last character
inserted into the display string. (See section of Number
Formatting for more details.) There is no FORTH word which
returns this address.

Name: OFENCE Addr: 2FBSE Size: 5

The contents of this location are checked during FORGET.
Uords which begin at a lower memory address than the value
of this 1location are protected from FORGET. The default
setting of this 1location is 2FCB1 (just after FORTH in the
RAM vocabulary). The FORTH word FENCE returns this address.

Name: oDP Addr; 2FB93 Size: 5

The contents of this location are the address of the first
free nibble in the RAM dictionary. This 1location is
up-dated whenever space is ALLOTed. The default setting of
this location 1is 2FCB1. The FORTH word HERE returns the
contents of this address.

Name: OBSIZE Addr: 2FBS8 Size: 5
This location contains the size, in nibbles, of each Mass
Storage buffer. The default setting of this location is 208

(decimal). There is no FORTH word which returns this
address.

Name: OLINE# Addr: 2FB9D Size: 5

This location contains the line mumber being interpreted in
the currently active file (see SCRFIB). If an error occurs
while interpreting from a file this location contains the

line ruwber 1n which the error occurred. The FORTH word
LINE# returns this address.

Name: OBASIC Addr: 2FBA2 Size: 5
The contents of this location are used as both a flag and an
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address holder. If the contents of this 1location are zero
then FORTH is not executing a FORTH to BASIC word. If
however the contents of this location are non-zero they are
the address at which the FORTH to BASIC word 1is to finish.
(See the section of FORTH to BASIC and BASIC to FORTH for
more details.) There is no FORTH word which returns this
address.

Name: oLOOP Addr: 2FBA7 Size: 5

The contents of this location are used to specify the LOOP
over which ENTER and OUTPUT statements will function. At
present there are no facilities to make use of the multiple
loop capability. There is no FORTH word which returns this
address.

Name: O0SECD Addr: 2FBAC Size: 5

The contents of this location specify the secondary address
to be used in ENTER and OUTPUT statements. (See
documentation of ENTER and OUTPUT in HP-71 FORTH marmal for
more details on secondary addressing). The default setting
of this 1location is 0. The FORTH word SECONDARY returns
this address.

Name: OPRIME Addr: 2FBB1 Size: 5

The contents of this location is used by ENTER and OUTPUT to
determine the primary address of the desired device. The
valid range of this variable is 0 through 31. The default
setting of this 1location is 1. The FORTH word PRIMARY
returns this address. (See HP-71 FORTH manual for further
explanation of PRIMARY.)

Name: OONERR Addr: 2FBB6 Size: 5

The contents of this location are used by the FORTH error
poll handler and the internal FORTH ABORT words (different
from the ABORT and ABORT" words available to the user). If
the contents of this location are zero then errors proceed
normally. However if the contents of this location are
non-zero it 1is assumed that the non-zero value 1is the
execution (TICK) address of a user defined ON ERROR routine.
(See section on ONEEKR for more details.)

Name: OERR? Addr: 2FBBB Size: 5

8:01 AM FRI., 1 JUNE, 1984
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This contents of this location are used in 3 distinct uways
by FORTH error poll handlers. First, it signals that an
error occurred in FORTH during a FORTHX statement. Second,
it signals that an "insufficient memory" error occurred; and
third it signals that an error poll was generated by FORTH
code rather than Main Frame routines. (See section on poll
handling for more details.)

Name: OLASTX Addr: 2FBCO Size: 10

The contents of this 1location are used as the LAST X
register in the FORTH floating point stack. The FORTH word
L returns this address and the FORTH word LASTX returns the

contents of this address to the X register.

Name: oX Addr: 2FBDO Size: 10
The contents of this location are
the FORTH floating point stack.

this address.

used as the X register in
The FORTH word X returns

Name: oY Addr: 2FBEO Size: 10
The contents of this location are
the FORTH floating point stack.

this address.

used as the Y register in
The FORTH word Y returns

Name: oZ Addr: 2FBFO Size: 10

The contents of this location are
the FORTH floating point stack.
this address.

Name: oT Addr: 2FC00

The contents of this location are

the FORTH floating point stack.
this address.

Name: oFNAME Addr: 2FC10

used as the Z register in
The FORTH word Z returns

Size: 10

used as the T register in
The FORTH word T returns

Size: 10

This location is used to hold an 8 character string used by

file manipulation words (CREATEF, ADJUSTF, FINDF).

There is

no FORTH word which returns this address.
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Name: OINTRP Addr: 2FC20 Size: 5

This 1location holds the execution (TICK) address of the
default INTERPRET word. There is no FORTH word which
returns this address.

Name: OCREAT Addr: 2FC25 Size: 5

This 1location holds the execution (TICK) address of the
default CREATE word. There 1s no FORTH word which returns
this address.

Name: oNUMB Addr: 2FC2a Size: 5

This 1location holds the execution (TICK) address of the
default NUMBER word. There is no FORTH word which returns
this address.

Name: oCOMMA Addr: 2FC2F Size: 5

This 1location holds the execution (TICK) address of the
default comma "," word. There 1is no FORTH word which
returns this address.

Name: oCCOMA Addr: 2FC34 Size: 5

This 1location holds the execution (TICK) address of the
detault byte-comma “C," word. There 1is no FOKIH word which
returns this address.

Name: o©ALLOT Addr: 2FC39 Size: 5

This location holds the execution (TICK) address of the
default ALLOT word. There is no FORTH word which returns
this address.

Name: oOUNIQ Addr: 2FC3E Size: 5

This location holds the execution (TICK) address of the word

which displays the "XXX not unique" message. There 1is no
FORTH word which returns this address.

Name: OVARID Addr: 2FC43 Size: 5
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The Assembler uses this location to save the ID mumber of
the general purpose buffer which contains its symbol table.
When this location is non-zero FORTH will treat its contents
as the ID of a general purpose buffer and FORTH will
preserve this buffer from being purged by Main Frame
routines. The user may use this location to preserve 1
buffer. Note that when the Assembler is run it will not
preserve the contents of this variable. The FORTH word
VARID returns this address.

Name: OoPAGES Addr: 2FC48 Size: 5

The contents of this variable specifies the number of print
lines per page when the Assembler is sending its output to a
device. The minimum setting is 8. The FORTH word PAGESIZE
returns this address. Assembler is run it will not preserve
the contents of this variable. The FORTH word VARID returns
this address.

Name: OLSING Addr: 2FC4D Size: 2C

The contents of this location are a string variable, maximum
length of 20 (decimal) plus 1 max length byte and 1 current
length byte. It is used by the Assembler to store the name
of the listing file or device. The FORTH word LISTING
returns the current length of the string in this location as
well as the address of the 1st byte in the string at this
location.

Name: OPARRT Addr: 2FC79 Size: 5

This location is used by the Assembler. Uhen the Assembler
is handling an op-code it does not recognize it will check
the contents of this location. If non-zero it assumes that
the value 1is the execution address of a user defined word
vhich will handle one or more new op-codes. There 1is no
FORTH word which returns this address.

Name: OPRORT Addr: 2FCTE Size: 5

This location is used by the Assembler in conjunction with
oPARRT. If the user has handled some processing for a neu
op-code the Assembler will expect this variable to contain
an execution address of a word which will finish the
processing of the new op-code(s). See the Assembler portion
of the IMS for more details on this.
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Name: OPSTAT Addr: 2FC83 Size: 5

This location is used by the FORTH system to store status
information about the condition of the BASIC system when
FORTH was entered.

Name: OGRAB Addr: 2FCs8 Size: 5

This location is used by the Assembler to hold the current
value 1in oSCFIB (either 0 or the FIB--file information
block--number of the file currently being LOADFed). This
allows a user to assemble a file in the middle of loading
FORTH secondaries.

9.1 RAM Dictionary

Addr: 2FC8D

The link field of the word FORTH starts at this address.
New.uords defined by the user are compiled after this word
moving toward higher memory addresses.

8.2 PAD

Addr: 2FDOB

The PAD floats above the end of the user RAM dictionary.
Uhen space is ALLOTed in the dictionary the address of the
PAD will move. Temporary strings and the results of most
string operations will be placed in the PAD moving toward
high memory. Various algorithms in FORTH seek to ensure
that there is aluays 84 bytes betueen the start of the PAD
area and the top of the Data Stack area.

Numbers being formatted for display (except floating point
numbers) are converted into ASCII characters and these
characters are temporarily stored directly beneath the PAD.
The PAD is situated so that there are 45 bytes betueen the
current end of the dictionary and the beginning of the PAD
area.

8:01 AM FRI., 1 JUNE, 1984
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Higher Addresses

o + (m=—e- Start of Allocated
Data Stack Area

(remember stack grows down
in memory)

tomm—————— + (= End of Allocated

Data Stack Area

(urused dictionary space)

o - + <----PAD guaranteed to be 84 bytes
| | below "End of Allocated Data
| I Stack Area" by ALLOT and

| | NALLOT
I [
I |

bommmmmm o + <----HERE (PAD is always 45 bytes
above HERE)

Lower Addresses

9.3 FORTH Data Stack

In the default size FORTHRAM file the FORTH Data Stack
starts at 30D7C. The stack grows down in memory and there
is room for at 1least 40 entries on the stack. No error is
generated if the Data Stack grows into the dictionary area,
and, in fact, the system may be corrupted by overuriting the
dictionary.

9.4 Terminal Input Buffer & FORTH Return Stack
Two hundred bytes are allocated for both of these structures

together. In the default size FORTHRAM the Terminal Input
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Buffer begins at 30DC7 (note that this is the bottom of the
Data Stack) and is filled toward higher memory addresses.
The Return Stack starts at 30FOC and grous down in memory
toward the Terminal Input Buffer (TIB).

9.5 Mass Storage Buffers

There are 3 mass storage buffers in the FORTHRAM file. Each
is 208 nibbles long. In the default size FORTHRAM the first
buffer begins at 30FOC (note that this is the bottom of the
Return Stack). See explanation on Mass Storage Buffers in
the previous chapter (Interpreting From A File) for more
specifics on the mass storage buffers and their usage.
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The location ACTIVE in the file FORTHRAM is used by the
system to keep track of where it has been in the many and
convoluted paths through BASIC and FORTH. Here are the
meaningful values of ACTIVE:

-2

(4,5]

99

Flag set vhile handling the error poll,
before we send another error poll, so we
can ignore this second-order poll.

Ue went to sleep in FORTH, and have now
avakened, realized this in BASPOL, and set
the new value in forpon, which will be
checked and reset in RESTRT.

FORTH has not been called, or it
vas left with a BYE.

Normal condition; FORTH enviromment
is active.

BASICI,BASICF or BASIC$ is running; they
can’t return via BASPOL, so if

MainLoop poll occurred we have to go to
ABORT.

BASICX is running the BASIC enviroment,
ready to return via the MainLoop poll(BASPOL).

There’s a check in ERRO2 which cares about 2&3
but would also catch 4&5.

Ue just went to sleep by calling power-off
in EXPECT96, and have just awakened.

8:01 AM FRI., 1 JUNE, 1984
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There are six types of polls handled by FORTH, to gain
control back from, or supply needed information to, the
mainframe.

11.1 VER$ POLL

Uhen VER$ is executed, the operating system polls the Lex
files to get a string identifier from each. Ue point at the
string " FTH:1A " in the ROM, and return saying we handled
he poll.

11.2 FILE TYPE POLL

The file FORTHRAM is of a unique type unknown to the
mainframe. It issues this poll and we recognize that the
file is indeed our type. Then we set up pointers into our
own File Type Table, which includes the name of the
file-type ("FORTH"), and identifies the file as SECURE if it
has been secured. This poll is 1issued when copying to
external media as well as in the CAT function.

11.3 CONFIGURATION POLL

The configuration of the machine can change when the HP-71
wakes up, when a FREEPORT or CLAIMPORT is performed, or when
modules are plugged in or pulled out of the machine. If the
configuration changes, memory moves. The FORTH ROM
intercepts this poll to examine the address of the FORTHRAM
file in memory. If FORTHRAM has moved then we must adjust
the size of the deadspace within FORTHRAM in order to keep
our data at the right address. FORTHRAM must, however, be
the first file in the file chain and of the right type,

8:01 AM FRI., 1 JUNE, 1984
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otherwise we just give up.

If FORTHRAM is the first file in memory and is of the right
type we check the contents of oVARID (after ensuring
FORTHRAM is in the right place) to see if there is an I/0
buffer around which we want to save. This 1is done by
calling a system routine which will re-set (they are first
all cleared by the operating system) the high bit 1in the
buffer ID and thus prevent the system from reclaiming

11.4 MAIN LOOP POLL

If FORTH is active, we need to regain control from the
operating system. There are several states we might be in,
however. Ue decide what to do based on the value of ACTIVE,
as follous:

L do nothing, RINSXM (FORTH not active)
IF ACTIVE 0:

first check if from FORTHX (oBASIC 0) if so clear ACTIVE,
return having handled poll

ELSE

1 -------- assume INIT1 has happened; reset pointers, shou
sign-on message and ABORT

R BASICI/F/$ -- hit a PAUSE (in user function).
set ACTIVE to 1 and "UAKEUP" (goto QUIT)

3 - BASICX -- collapse HP-71 math stack and restore
FORTH pointers; KILL buffer used for BASIC command, clean up
items on RIN stack, exrit BASICX.

Another way to get here, which is not recognizable from
ACTIVE, is through a memory error. In this case a GOSUB to
MFERR never returns but goes to MAINLOOP. MEMERR’s are
flagged by oERR=1 in the error-poll-handler. So when oERR=1
then ABORT.
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11.5 INSUFFICIENT MEMORY POLL

This is really just 1like any other error, except for the
fact mentioned above. So we set oERR as a flag to the
Main-Loop Pcll, then jump into the Error-Poll handler.

11.6 ERROR POLL

Errors in FORTH which are generated by one of the ABORT
routines will, for the most part, take care of themselves.
Here we are concerned primarily with errors that occurred
during a mainframe routine called from assembly language.
Ue need to take over and return control to the ABORT code,
so as to function 1like other errors in FORTH. There are
many complications, however: we have to recognize when BASIC
is running out of FORTH (through BASICX/I/F/$) and perhaps
let the BASIC ON-ERROR routine take over; we have to check
for the FORTH ONERR condition and perhaps let it take over;
and, mainly, we have to generate the error message, by
calling the mainframe routine which will first issue a poll
to allow other ROM’s (like foreign language translators) to
substitute their oun messages, and then return control to us
{edcepl 1n the case of a memory error as explained above).
This means we also have to distinguish when this poll is
generated from inside our poll handler itself. And we have
to recognize when it is generated by the ABORT routine’s
primitive, EMSG. Here is a flow chart for all this:

8:01 AM FRI., 1 JUNE, 1984
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FHEEEEEEEEEEEHEEEEEOEEEEHE
* *

*  ERROR poll handler *

* 1S FORTHRAM FILE *¥--NO---->RIN
* CORRECTLY POSITIONED? *

* ERROR ROUTINE CALLED ¥--YES--->RIN
* BY EMSG (IN ABORT)? * (POLLING ALREADY
e * DONE THERE)

¥ e e *

* ACTIVE=-2? *-_YES-->RIN (FLAG SET BELOW...
------------------------ * POLL GENERATED WHILE STILL
IN THIS POLL,FOR
TRANSLATORS)

%

Xk ok ok ok k
___E___.
(]

________________________ *
* ACTIVE=2,3,4,5? *#oNQ-->-mommmmmmmmmmmmmmmmmmmmmee .

* BASIC ON-ERROR CONDITION *--YES-->RIN (LET ON-ERROR
* IN EFFECT? * HAPPEN)

* SAVE PROGRAM STATUS *
* (SO UE SHOU SUSPEND *
* UHEN UE RETURN TO BASIC *

b

* SET ACTIVE TO -2 (FOR CHECK ABOVE) *

8:01 AM FRI., 1 JUNE, 1984
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* »*

* COLLAPSE POLL AREA *

K e e e e ———————————— o ———. *

h I

* I

B e, — e, —————— ¥*

* ONERR=0? (FORTH ON-ERROR) *--YES-->¥-—-ooo—oomoooo *
¥ o * * RESET FORTH POINTERS*
* | * GET cfa FROM ONERR *
x l * CALL SETI *
* | * DO EXEC, QUIT *
K et ———————— »* e e ————— *
* CALL MFERR* *

K e e ————— *

* !

* (MEMORY ERROR MAY NOT

*  RETURN, GOES TO MAIN

*  LOOP -- WE HANDLE

*  MEMERR POLL SPECIFICALLY)

*

M

K e e *

* SET ACTIVE TO 1 *

* RESET FORTH POINTERS *

* DO ABORT *

K e e e e *
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The functioning of FORTH in the HP-71 is based on absolute
addresses. The ROM dictionary is hard configured to always
live at EO0000. A problem arises when we examine the
positioning of FORTH system variables and user definitions.
The entire RAM address space is managed by the BASIC 0/S;
this system wuworks with entities called files. The FORTH
system had to respect the integrity of BASIC and therefore
all FORTH system variables and user definitions have to
exist within the framework of a file. However, files move
in RAM and, worse, their movement is unpredictable.

To solve these problems, FORTHRAM is always positioned at
the beginning (lowest memory address) of the RAM file chain.
Directly beneath the beginning of file memory are the BASIC
0/S configuration buffers (see the HP-71 IDS for a complete
description of these buffers). These buffers have a minimum
and a2 maximum size. Therefore 1t is possible to identify
the lowest possible start address for a file in the file
chain (2FA01) and the  Thighest possible start address
(2FAD3). To this latter address we add 25 (hex) nibbles for
file overhead (file name, time, creation date, etc.) plus 5
nibbles of storage for FORTH’s purposes. This gives us an
address at which we can always count on being able to use
for FORTH’s variables, 2FAFD.

The FORTHRAM file is created, if it does not already exist,
when the FORTH or FORTHX keyword is executed. The file is
approximately 3K bytes in its default size and enough RAM
mUSt eXIsSt to create the entire default size file--the file
size can be grown or shrunk once FORTH 1is entered. The
difference between the maximum start address and the actual
start address 1is padded with "dead space" (urused RAM) so
that FORTH’s variables always start at 2FAFD.

Once FORTHRAM exists and 1is at the beginning of the file
chain, the start address of the file will only change when
the BASIC 0/S re-configures (see HP-71 IDS for conditions
wvhen configuration occurs). However the BASIC 0/S issues a
poll to let ROMs know that configuration has occurred.
FORTH sees the poll and adjusts the amount of "“dead space"
so that its data will still start at 2FAFD.

8:01 AM FRI., 1 JUNE, 1984
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If FORTHRAM exists but is not at the beginning of the file
chain (i.e., FORTHRAM vas copied from cassette into memory)
when FORTH or FORTHX is executed it will move FORTHRAM to
the beginning of the file chain and adjust the amount of
dead space to start the data at 2FAFD. There must be at
least 37 or more free bytes to aifect this change.

The algorithm for creating and/or repositioning FORTHRAM

follous:

1) Does FORTHRAM exist? If YES goto 13.

2) Compute the necessary size needed to create FORTHRAM.
HIGH = [|highest possible start addr)

ACTUAL = actual start addr (contents of BASIC
variable MAINST)

DIFF = HIGH - ACTUAL
3) If DIFF < 0 then memory is in an unpredictable state,
error out with Configuration message.
FSIZET = size needed for FORTH system and user
dictionary (5801 nibbles).

SIZE = FSIZET + DIFF

3) Is there enough memory to create file of SIZE?
If YES goto 5.

4) Error out with Insufficient Memory message.

5) Create FORTHRAM file and store address of
FORTHRAM in the 5 nibbles immediately following
the file header.

6) Initialize FORTH system variables

7) Save BASIS program status.

8) Initialize FORTH Data Stack and Return Stack pointers.

9) Set FORTH as active (ACTIVE = 1). Reset FORTH to
BASIC indicator (oBASIC = 0).

10) Did we goto sleep in FORTH and are now
vaking up? (previous value of ACTIVE = -1)
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11)

12)

13)
14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

I1f so goto 12.
Give FORTH sign on message, run QUIT.

Get previous value of Data Stack stored in
DSTKAD; give wake-up message, run QUIT.

Is file correct type? 1f yes goto 15.
Error out with File Type message.

Calculate DIFF as above. If DIFF < 0O
error out with Configuration message.

1s FORTHRAM first file in memory?
I1f not goto 20.

Store current address of FORTHRAM immediately
following FORTHRAM header. Has FORTHRAM
moved in memory since last time we were in
FORTH enviromment (compare old addr stored
immediately after FORTHRAM header with
current addr of FORTHRAM)? If it has

moved goto 18.

Reset FORTH ONERR (oONERR=0) and oERR?. Save
BASIC program status. Get FORTH Data Stack
address from FORTH save area (DSTKAD). Reset
FORTH Return Stack pointer. Goto 8.

Adjust dead space in FORTHRAM (change file
size) to position data at 2FAFD. Goto 18.

Are there at least 37 bytes of free

memory? If not error out with Insufficient
Memory message.

Open a hole at the beginning of memory as
large as the entire file or as large as
available memory allous.

Move all or as much as possible of the
old FORTHRAM into position as the new FORTHRAM.

Shrink old FORTHRAM by amount moved (except for
old file’s header).

Any more to move? (Is link field in header of
old FORTHRAM > 5?) If more to move goto 22.

Get rid of old FORTHRAM’s header. New FORTHRAM

8:01 AM FRI., 1 JUNE, 1984
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is now in position but its dead space may need
to be adjusted, goto 1.
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FORTH is 1invoked from the BASIC Interpreter loop via the
keywords FORTH or FORTHX. They are statements, meaning that
they return no results and are not expected to do anything
in particular by the operating system. They end by jumping
to the main 1loop entry point (FORTH) or the Next-statement
entry point (FORTHX) -- the latter being almost equivalent
to the former except for a few checks such as service
requests. FORTHX is programmable and FORTH is not.

The keywords FORTHI/E/$ do not invoke the FORTH system; they
simply look into the FORTHRAM file (if it is of the right
type and in position) and return values stored there,
possibly updating the stack pointer (FORTHI/$). Thus they
are not subject to the prohibition against re-entrancy.

This prohibition says that the command string to FORTHX
cannot contain BASICX; and that the command string to BASICX
cannot contain FORTHX. Also a user-defined function called
by BASICI/F/$ cannot call FORTHX. In all these cases it is
a question of not saving the enviromments of the calling
function, and not being able to prevent essential pointers
(e.g. the continue-address used by Next-statement) from
being scrambled. Note however that FORTHX can contain a
call to the BASICI/F/$ words. This is because of the
different mechanisms used by them and BASICX, as explained
below.

BASICX puts the command string in a buffer and jumps to an
entry point which is equivalent to executing a statement
from the Kkeyboard. In other wuwords we are executing a
"progran” and the system has to worry about its environment.
This becomes apparent when the command statement is
"RUN","CALL" ,etc. The other words, by contrast, are simply
passed to the expression- execution routine; they can be
thought of as invoking the keyword VAL, whose job is to
return a number (or VAL$, which returns a string) to the
math stack. Here there is no problem about the program
envirorment, the continue-address and so forth (EXCEPT, let
us note, in the irregular and troublesome case of
user-defined functions).

Because BASICI/F/$ simply call a function (in effect), they

8:01 AM FRI., 1 JUNE, 1984
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have control returned to them, and need only pull their
result off the math stack. BASICX, on the other hand, has
simulated execution from the keyboard and the system will
return to the main loop when it is finished. UWe have to
regain control, then, via the main-loop poll.

The BASIC/FORTH interface is complicated by the occurrence
of errors. In this case as elsewhere, the value of ACTIVE
is used to sort out the appropriate path to take. UWhen an
error occurs in BASICX we save away the program status, so
that on exit from FORTH we can restore the suspend
annunciator, etc. UWhen an error occurs in FORTHX uwe
remember to set the No-continue flag, so a BASIC program
will halt after the FORTH error is displayed.

The main 1idea is to have the two erviromments continuous
within themselves while switching back and forth, in other
words whatever is happening in BASIC contimues after FORTH
has been invoked and exited, and vice versa. For instance,
the FORTH data stack is preserved when BASIC becomes active.
This result is achieved by maintaining the integrity of
FORTHRAM and the ACTIVE variable in it, and by placing the
restrictions on re-entrancy mentioned above.
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The following words have no headers and can be accessed only
by getting their addresses from the listings. Not included
are the runtime actions for immediate words, or vectored

word

MODU

name

DPL

FLD

Csp

HLD

LIT

PFA

FLIT

QCSP

PT1+

S.

LE: FT2

stack conditions purpose

( -- addr )

( -- addr )

( -- addr )

( nfa -- pfa )

8:01 AM

variable used in determining
number of digits to right of
decimal point in double integer
math

variable giving field length in
formatting a number for display

variable which contaips stack
addr at start of compilation

variable which holds addr of latést
char output in rnumeric display

pushes contents of next dictionary
addr onto stack

convert name field address of
compiled word to its parameter field
address

pushes the next 16 nibs from the
dictionary onto the floating
point stack

issue error message if stack
position differs from value
saved in CSP

advance >IN pointer by one char

FRI., 1 JUNE, 1984
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MODULE: FI3

F.AND ( flagl flag2 -- flag3)
reverses sense of flagl and flag?
(i.e., if 0 make it -1, if non-zero
make it 0), ORs the result and
reverses the sense of the OR.
A logical AND as opposed to the
provided bitwise AND.

FIND> ( addr1 addr2 -- cfa b true )
( -- false )
search through headers to find
a dictionary entry; return cfa
and first byte of header if found
(subroutine of FIND)

voCc-L  ( -- addr ) variable containing addr of the
parent-vocabulary field of the
most recently created vocabulary

AGAIN

compile-time: ( addr 1 -) compiles BRANCH to BEGIN

-FIND ( -- cfa b true )
( -- false ) calls WORD, gets CONTEXT, and
calls FIND»
(subroutine of FIND)

CLEANX resets stack and context,
closes all files, flushes
disk buffers and unsmudges last
dictionary entry (subroutine
of ABORT words)

ERRTST egecute contents of ONERR if non-
zero, else QUIT (subroutine of
ABORT words)

ABRT"X ( flag -- ) system version of ABORT" which
uses error message table; must be
followed by error number in
dictionary

ABORTU ( flag -- ) similar to ABRT"X, but prefixes
word at HEKRE to error message, e.g.
"FIH ERE: XYZ not recognized”

WHERE ( -- ) display word at HERE

rROM;C  ( --) stores the runtime address of the
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prologue (compiled after it)

BASIC ( -- addr ) normally zero, variable has addr of
return to FORTHX when FORTHX is
being executed

MODULE: FT4
CLAP ( --) collapse mainframe math stack
2PAIR  (nl n2 --) issue error message if nl n2

GCHAR (c -- addr t/f) moves string to HERE, looks for
ending char c¢

MOVDP move dictionary pointer past
string at end of dictionary

BUFFR  (nl n2 -- addr) obtain nect block buffer,
assigning it to block nl
n2=fib of desired file
addr=addr of 1st data byte in
buffer

M255 (nl--n2) if n1>255, n2=255

ROMC+ ROM;C with DOSTR (runtime for
string)

ROMC* ROM;C with DOSTRA (runtime for
string-array

MODULE: FT5

RSIZE ( -- addr ) variable with max size of a disk
buffer record

ZBRNH ( flag -- ) conditional branch; compile the
offset to jump after it in
dictionary

BRNCH ( -- ) unconditional branch, followed by
offset to jump in dictionary

7?NEG ( n1 n2 -- n3 ) if n2<0 then negate nl

<;COD <;CODE> for RAM defining words
(subroutine od DOES>)

FNAME ( -- addr ) variable with eight character

filename set by SYNTAXF

8:01 AM FRI., 1 JUNE, 1984
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SEINAM ( 3tr -- ) set up string with quotes
around it and blankfilled, in
SIMIRO -- prepares for mainframe
routine FSPECx, called by FSYNTAX

CRFIL ( size fnameptr -- filaddr/false )
attempts to create file
(subroutine of CREATEF)

NQOT? ( -- flag ) compare next char in stream to
quote

D?NEG (dl n --d2 ) 1if n<0, negate dl

MODULE: FT7

DOCOL pushes I to return stack, makes
word-address into new I; found
at pfa of all secondaries

DOCON ( =- n ) runtime code for constant (value
compiled after it in dictionary)
pushes value to stack

DOFCON ( -- ) runtime code for floating point
constants; does stack-1lift and
pushes value to X-register

DOVAR ( -- addr ) runtime code for variable; value

is after it in word, i.e. at pfa

DOSTR ( -- addr len ) runtime code for string
pushes addr of 1st char (=pfa +4)
and current length (at pfa+2) to
stack

DOSTRA (n -- addr len) runtime code for string-array
finds nth element and pushes its
addr and length

DODOES ( -- pfa ) list of cfa’s is compiled after
it; it pushes I onto rtn stk;
resets I to the cfa list; and pushes
pfa of word being executed

povoc ( --) runtime code for a vocabulary word;
resets CONTEXT

SAVEFP saves pointers (CPU registers D1,D0,

8:01 AM FRI., 1 JUNE, 1984
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B[A]) in DSTKAD
GETFP restores pointers saved by SAVEFP

SEMI pop rtn stack to I (=D0) and go to
inner loop; ends every secondary

DOATN checks to see if ATIN key was hit,
and if so runs ABORT; included
in BRNCH,ZBRNH and SEMI

GETX gets contents of X-register as
15-form number in registers (A,B)

GETX+L calls GETX and puts X in LASTX

PUTABX puts result of computation (in
(A,B) ) into X-register

STKLFT simulates 41-C stack-1ift on the
"registers” X,Y,Z,T

STKDRP simulates 41-C stack-drop on the
"registers” X,Y,Z,T

8:01 AM FRI., 1 JUNE, 1984
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15.1 FORTH And The ATIN Key And Service Requests

The ATIN key functions 1in 2 ways wuwithin FORTH. Uhen the
ATIN Key 1s hit while entering input from the keyboard the
line is cleared and only the blinking cursor appears. UWhen
the ATIN Xkey is hit while a FORTH word is running FORTH
executes 1its internal ABORT routine and again only the
blinking cursor is seen.

Hitting the ATIN key, and in fact any key, causes a harduware
interrupt. The Main Frame has a vectored routine to handle
this key interrupt. It is possible to disable the ATIN
key--while a word 1is executing, not when taking input from
the keyboard--by storing some non-zero value in the nibble
at 2F441, 1f the ATTN key has not been disabled this code
will set a flag at zf442.

FORTH checks to see 1if the ATIN key has been hit each time
it executes the runtime semi-coloun code (at the end of each
secondary) and also each time the runtime branching code
(OBRANCH and BKANCH) are executed. If the ATIN key has been
hit FORTH clears the ATIN hit flag (2F442) and runs 1its
internal ABORT word. If the ATIN key has not been hit FORTH
further checke the exception flag to see if any device has
requested service. If the service request flag is set it
issues the exception poll (see HP-71 IDS for more detailed
information on this poll).

15.2 FORTH Usage 0Of CPU Registers

DO : contains FORTH Instruction Pointer
D1 : contains FORTH Data Stack Pointer
B(A) : contains FORTH Return Stack Pointer

8:01 AM FRI., 1 JUNE, 1984
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Stack Discipline: The stack pointer (Data and Return) is
first decremented by 5 BEFORE pushing a neu value. The
stack pointer 1s incremented AFTER popping (reading) a value
from the stack. Remember that stacks grow down in memory
toward louver addresses.

15.3 ONERR: FORTH’s "On Error Goto"

When the value contained in oONERR (this address is returned
by ONERR) 1is non-zero, FORTH assumes that it is the
execution address of a word the user wishes to run whenever
there is a FORTH error.

This location is zeroed out whenever the FORTH enviromment
is entered (FORTH, FORTHX ) and also during an INIT1 when
FORTH is active.

FORTH often makes use of Main Frame subroutines to
accomplish certain tasks. Many of these routines Jjump
immediately to the Main Frame error handler if they
encounter a problem without first giving FORTH a chance to
handle the error. This fact makes the usage of ONERR
problematic but still a usetul tool. Before FORTH calls a
Main Frame routine which might error out it saves away the
FORTH system pointers (see section of FORTH Usage Of CPU
Registers). In these cases FORTH gains control of the
machine when the BASIC 0/S issues the error poll. FORTH
sees that ONERR is set and, after restoring the FORTH system
pointers from the save area, runs the user’s ON ERROR
routine. Neither the FORTH Return or Data stacks are reset.
It is the responsiblity of the user to determine what useful
information is on the stacks for a particular error.

If the user’s routine simply returns without cleaning up the
stacks, FORTH will run the QUIT word (otheruise the system
would crash). The user may attempt to handle the problem
and pop the appropriate number of addresses off the FORTH
Return Stack to return to a point in their application where
execution may safely continue.

8:01 AM FRI., 1 JUNE, 1984
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FORTH_GLOBALS <840109.1042>

TITLE FORTH_GLOBALS_<840608.1403>

FORTH RAM File:

Addrs are approximate at this point.

File S5ize=590Y9 nibbles max (approx 3K bytes)

File Overhead (37 nibbles)
i RAM file address (5 nibbles)

--floating area (210 nibbles Max)--
#2FAFD Housekeeping

RTN STACK SAVE AREA

[REG SnVE AKEA
#2FB11 Start of USER VARIABLE TABLE

| #2FCB1 Dictionary Start

PAD

|
|
I
I
I
I
I DATA STACK SAVE AREA
I
I
|
|
I
|
|

|
I
| Text Buffer: temporary holding
| area for strings

I

I I
\I/ I
I

[

| Disk Buffer Area (612 nibbles) |
| (3 102 byte buffers) |

Mon Jan 9, 1984 10:42 am
Page
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43

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

*

EJECT

Mon Jan 9, 1984 10:42 am
Page 2

* FILE EQUATES: see discussion on how DSTKAD is obtained
at end of this file

=0S0
=0R0
=0oTIB
=oUSE
=0PREV
=oFIRST
=oLIMIT
=oVOC-L
=oRSIZE
=0#TIB
=oWIDTH
=0WARN
=00KFLG
=0BLK
=0IN
=0SPAN
=0SCFIB
=0CONTX
=0oCURR
=0STATE
=0BASE
=0oDPL
=0FLD
=0CSP
=oHLD
=0FENCE
=oDP
=0BSIZE
=OLINE#
=0BASIC
=oL0O0P
=0SECD
=oPRIME

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

#2FAFD
(DSTKAD)+5
(RSTKAD) +5
(IREG)+5

20
(ACTIVE)+5

(UVAR)+0
(UVAR)+5
(UVAR)+10
(UVAR)+15
(UVAR)+20
(UVAR)+25
(UVAR) +30
(UVAR)+35
(UVAR)+40
(UVAR)+45
(UVAR) +50
(UVAR)+55
(UVAR)+60
(UVAR)+65
(UVAR)+70
(UVAR)+75
(UVAR)+80
(UVAR)+85
(UVAR)+30
(UVAR) +95
(UVAR)+100
(UVAR)+105
(UVAR)+110
(UVAR)+115
(UVAR)+120
(UVAR)+125
(UVAR)+130
(UVAR)+135
(UVAR)+140
(UVAR)+145
(UVAR)+150
(UVAR)+155
(UVAR)+160

DATA STK Save area
RTN STK Save area
“1" REG Save area
Says if FORTH is active or not

SUM OF ITEMS BEFORE UVAR
Start of User Variable Table

Data Stack Ptr

Rtn Stack Ptr
TERMINAL INPUT BUFFER POINTER
NEXT BUFFER TO USE
MOST RECENT DISK BUFFER
ADDR OF 1ST DISC BUFFER
ADDR OF 1ST NIB BEYOND BUFFERS
VOCABULARY LINK

RECORD SIZE IN BYTES OF BUFFER

# CHARS IN TIB, PUT THERE BY QUERY
MAX NAME LENGTH (DEFAULT=31)
WARNING MODE

ENABLE/DISABLE "OK" IN QUIT
CURRENT DISK BLOCK BEING LOADED (0=TE
OFFSET IN TERMINAL INPUT BUFFER

# CHARS READ DURING LAST EXPECTS6
CURRENT FORTH DISK SCREEN
CONTEXT

CURRENT

OFFSET TO DEC PT AFTER DINT INPUT
OUTPUT FIELD WIDTH

CURR STK POS (USED BY COMPILER)
POINTS TO LAST CHAR IN PAD
PREVENT FORGETTING BELOW FENCE
DICTIONARY POINTER=NEXT AVAIL NIB
SIZE OF BUFFERS IN NIBBLES
CURRENT LINE IN ACTIVE BUFFER
RETURN ADDR FOR BASIC KEYWORDS
selected HPIL LOOP (0,1 or 2)
SECONDARY loop addr, if any
PRIME loop address
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98 =oONERR EQU (UVAR)+165 ON ERROR flag

99 =0ERR? EQU (UVAR)+170 ERROR OCCURRED?

100

101 *

102 * (more user variables belou)

103 H e e e e e
104

105 =BUFLEN EQU 208 208 NIBS LONG

106 =RECSIZ EQU 96 RECORD IS 96 BYTES LONG

107

108 LR et TR
109 * X, Y, Z, T AND L FLOATING POINT STACK

110 B T
111

112 =0LASTX EQU (UVAR)+175 LAST X register

113 =0 EQU (UVaR)+191 X register

114 =oY Euu (UVak)+207 Y register

11% =07 EQU (UVAR)+223 Z register

116 =0T EQU (UVAR)+239 T register

117

118 R e i E P
119 =0FNAME EQU (UVAR)+255 FILENAME SET BY FSYNTX,USED BY CRFILE
120 * EIGHT BYTES LONG

121 L e
122

123 *

124 : LOCATIONS FOR INDIRECT EXECUTION OF FOLLOWING 6 WORDS

125

126

127 =0INTRP EQU (UVAR)+271 INTERPRET

128 =oCREAT EQU (UVAR)+276 CREATE

129 =oNUMB EQU (UVAR)+281 NUMBER

130 =oCOMMA EQU (UVAR)+286 comMa |,

131 =oCCOMA EQU (UVAR)+291 C-CoMMA C,

132 =0ALLOT EQU (UVAR)+296 ALLOT

133 =oUNIQ EQU (UVAR)+301 FOR "ISN’T UNIQUE MESSAGE"

134 *

135 * ASSEMBLER VARIABLES

136 *

137

138 =OVARID EQU (UVAR)+306 ASSEMBLER VARIABLE

139 =oPAGES EQU (UVAR)+311 " "

140 =oLSING EQU (UVAR)+316 ASSEMBLER STRING VARIABLE

141 * 44 NIBBLES LONG

142 =oPARRT EQU (UVAR)+360

143 =oPRORT EQU (UVAR)+365

144 *

145 * STILL MORE VARIABLES

146 *

147 =oPSTAT EQU (UVAR)+370 PROGRAM STATUS STUFF

148 =0GRAB EQU {UVAR)+375 used by ASSEMBLER to hold SCRFIB#
149 *

150 =TSIZE EQU 380

161 =ENDVAR EJQU (UVAR)+(TSIZE)

152 *
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153 * FRTHHD MUST BE SET TO (ENDVAR)+5 INSTEAD OF (ENDVAR) BECAUSE
154 * IT IS PRECEEDED BY 5 NIBS OF 0 SIGNIFYING NO MORE LINKS IN RAM
155 *

156 =FRTHHD EQU (ENDVAR)+5 RAM DICTIONARY ENTRY FOR FORTH
157 *

158

159 =FRTHVC EQU (FRTHHD)+#15 ( > FORTH 5 + ) CURRENT/CONTEXT fie
160 =FRTHVL EQU (FRTHHD)+#1A ( > FORTH 7 + ) VOC-LINK field
161 =DICIST EQU (FRTHHD)+#1F start of available dictionary space
162 =TBLLEN EQU (UVARP)+(TSIZE)+5+#24 STARTING STUFF FROM DSTKAD TH
163 * UVARS+FRTHHDLINK+FRTHVC, ETC.
164 H e e -
165 * ERROR MESSAGE NUMBERS

166 L et  aatat R ittt
167 =eRROR EQU 0 GOES EVERYUHERE

168 =eNEND EQU 1 no ending something

169 =eNOTF  EQU 2 #XX Not Found

170 =eNO;  EQU 3 no ending ;

171 =eNOEP EQU 4 no ending i

172 =eNO"  EQU 5 no ending "

173 =eLT1 EQU 6 less than 1

174 =eNDEF EQU 7 def not finished

175 =eDFUL EQU 8 dictionary full

176 =eCOMP EQU 9 compile only

177 =ePILE EQU 10 HPIL error

178 =eRDNL EQU 11 redefined null

179 =eBADD EQU 12 bad dictionary entry

180 =ePDIC EQU 13 in protected dictionary

181 =eEMPT EQU 14 empty stack

182 =eFULL EQU 15 full stack

183 =eNREC EQU 16 not recognized

184 =eCOND EQU 17 conditionals not paired

185 =eNOFTH EQU 18 wrong # of items left on stack
186 =eBFIL EQU 19 bad file specifier

187 *

188 *

189 *

190 =eRANGE EQU 43 address out of range

191 *

192 =eDUPFL EQU 45 FILE EXISTS

193 =eBADPM EQU 46 BAD PARAMETERS

194 *

195 =eCONF EQU 52 CONFIGURATION

196 =eSUF EQU 53 STRING WON’T FIT

197 =eNCUR EQU 54 NOT IN CURRENT VOCABULARY

198 =eCNLD. EQU 55 CANNOT LOAD

199 =eNODO EQU 59 NO DO BEFORE LEAVE

200 =eCASE EQU 60 BAD CASE STATEMENT

201 * JEFF

202 =eREENT EQU 62 not re-entrant

203 =eBASCX EQU 63 BASIC not re-entrant

204 =eFORTX EQU 64 FORTH not re-entrant

205 K e e
206 *More Useful Equates

207
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208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
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=CELL EQ 5 5 nibbles

=NAMLEN EQJ 31 word name length =31

=FSIZE EQU 5759 REQUIRED START SIZE OF FORTH FILE:

% % 3k ¥k 3k k 3k Kk Xk k *x

20 NIBS HOUSEKEEPING
275 NIBS USER VARIABLE TABLE

80 NIBS X,Y,Z,T & L STACK
4096 NIBS FOR DICTIONARY (2K BYTES)

64 NIBS FOR PAD

200 NIBS DATA STACK (40 ENTRIES)
400 NIBS TIB & RTN STACK

612 NIBS 3 102 BYTE DISC BUFFS

5759 NIBS

=sMINFIL EQU (DSTKAD)-37-5 ADJUSTABLE STARTING ADDR

=FSIZET EQU (FSIZE)+37+5

*

* 37 NIBS FILE HEADER

* 5 NIBS RAM FILE START ADDR

* 5759 N1BS FOR F1XeD YORTH FILE

*

sFILEST EQU #2FA01 This is the theoretical lowest

* starting address for the 1st file
* in the file chain. The actual

* start addr (found in MAINST) will
* determine the amount of dead space
* required in the FORTHRAM file.

*

*

* The lovest addr. is #2FAO1 plus the max. size of the

* configuration buffer gives us the highest possible

* sgtart addr of #2FAD3. This would be the start of the file

* to which we would add the 37 nibs of file overhead and

* 5 nibs to hold the RAM addr of our file the last time

% we were in FORTH gives us the addr at which wve can always

* count on being able to start our data at: #2FAFD

*

=TOP EQU ((FSIZE)+(DSTKAD))

sDISKBF EQU 624 ALLOW 3 104 BYTE BUFFERS
=sTERMBF EQU 400 200 bytes for RIN STIK & Terminal
* input buffer

=PADOFF EQU 64 Offset from top of dictionary
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263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
2389
290
291
292
293
294
295
296
297
298
299
300 00000
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*
*
*
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to start of Text Buffer. 64 NIBS
allouws 31 chars and 1 length byte
which is the max name length.

=RSTK EQU ((TOP)- (DISKBF)) Start of RIN STK
=USEIT EQU ((RSTK)+(BUFLEN)) BUFFER TO USE FIRST
=LAST+1 EQU (TOP) BUFFER LIMIT

=TIBF EQU ((RSTK)-(TERMBF)) Terminal Buffer Start
=DSTK EQU (TIBF) Start of DATA STK
=TXBUF EQU ((DICTST)+(PADOFF)) Start of Text Buffer
=FthFil EQU #E218 FORTH RAM FILE TYPE

=F7STRT EQU #E7000 BEGINNING OF 7TH MODULE
=TYTABF EQU F7SIRT TYPE TABLE, REFERENCED IN FTO,
* IS FIRST THING IN FTI7

=ID EQU 47 IDENTIFICATION # FOR OUR ROM
*

* TABLE OF CONSTANTS LEFT BY CONTROL STRUCTURE WORDS

* FOR SYNTAX CHECKING AT COMPILE TIME

*

* word leaving

* value on stack word checking for it

* BEGIN 1 UNTIL

* IF 2 THEN

* DO 3 LOOP, +LOOP

* WHILE 4 REPEAT

* OF 5 ENDOF

* LEAVE 6 LOOP, +LOOP

* ENDOF 7 ENDCASE

* CASE 8 OF

END
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=ACTIVE Abs 195340 #2FBOC - 53 56

=BUFLEN Abs 208 #000D0 - 105 269

=CELL Abs 5 #00005 - 208

=DICTST Abs 195761 #2FCB1 - 161 277

=DISKBF Abs 624 #00270 - 257 267

=DSTK Abs 200060 #30D7C - 275

=DSTKAD Abs 195325 #2FAFD - 50 51 226 255

=ENDVAR Abs 195725 #2FC8D - 151 156

=F7STRT Abs 946176 #E7000 - 280 281
=FILEST Abs 195073 #2FA01 - 238

=FRTHHD Abs 195730 #2FC92 - 156 159 160 161
=FRTHVC Abs 195751 #2FCA7 - 159

=FRTHVL Abs 195756 #2FCAC - 160

=FSIZE Abs 5759 #0167F - 212 231 255

=FSIZET Abs 5801 #016A9 - 231
=FthFil Abs 57880 #0E218 - 279

=ID Abs 47 #0002F - 283

=IREG Abs 195335 #2FB07 - 52 53
=LAST+1 Abs 201084 #3117C - 271

=MINFIL Abs 195283 #2FAD3 - 226

=NAMLEN Abs 31 #0001F - 210

=PADOFF Abs 64 #00040 - 262 277
=RECSIZ Abs 96 #00060 - 106

=RSTK Abs 200460 #30F0C - 267 269 273
=RSTKAD Abs 195330 #2FB02 - 51 52

=TBLLEN Abs 441 %001B9 - 162
=TERMBF Abs 400 #00190 - 259 273
=TIBF Abs 200060 #30D7C - 273 275

=TOP Abs 201084 #3117C - 255 267 271

=ISIZE Abs 380 #0017C - 150 151 162

=TXBUF Abs 195825 #2FCF1 - 277

=TYTABF Abs 946176 #E7000 - 281

=USEIT Abs 200668 #30FDC - 269

=UVAR Abs 195345 #2FB11 - 56 65 66 67 68 69 70 71

72 73 74 75 76 77 78 79
80 81 82 83 84 85 86 87
88 89 90 91 82 93 94 85
96 97 98 99 112 113 114 115
116 119 127 128 129 130 131 132
133 138 139 140 142 143 147 148

151
=UVARP  Abs 20 #00014 - 55 162
=eBADD  Abs 12 #0000C - 179
=eBADPM Abs 46 #0002E - 1393
=eBASCX Abs 63 #0003F - 203
=eBFIL  Abs 19 #00013 - 186
=eCASE  ADbs 60 #0003C - 200
=eCNLD Abs 5¢ #00037 - 188
=eCOMP  Abs 9 #00009 - 176
=eCOND  Abs 17 #00011 - 184
=eCONF  Abs 52 #00034 - 195
=eDFUL  Abs 8 #00008 - 175
=eDUPFL Abs 45 #0002D - 192
=eEMPT  Abs 14 #0000E - 181

=eFORTX Abs 64 #00040 - 204
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=eFULL ADbs 15 #0000F - 182
=elT1 Abs 6 #00006 - 173
=eNCUR  Abs 54 #00036 - 197
=eNDEF  Abs 7 #00007 - 174
=eNEND  Abs 1 #00001 - 168
=eNO" Abs 5 #00005 - 172
=eNO; Abs 3 #00003 - 170
=eNODO  Abs 59 #0003B - 199
=eNOEP  Abs 4 #00004 - 171
=eNOFTH Abs 18 #00012 - 185
=eNOTF  Abs 2 #00002 - 169
=eNREC  Abs 16 #00010 - 183
=ePDIC  Abs 13 #0000D - 180
=ePILE Abs 10 #0000A - 177
=eRANGE Abs 43 #0002B - 190
=eRDNL  Abs 11 #0000B - 178
=eREENT Abs 62 #0003E - 202
=eRROR  ADbs 0 #00000 - 167
=eSUF Abs 53 #00035 - 196
=o#TIB Abs 195390 #2FB3E - 74
=0ALLOT Abs 195641 #2FC39 - 132
=0oBASE = Abs 195445 #2FB75 - 85
=O0BASIC Abs 195490 #2FBA2 - 94
=0oBLK Abs 195410 #2FB52 - 78
=0BSIZE Abs 195480 #2FB98 - 92

=oCCOMA Abs 195636 #2FC34 - 131
=oCOMMA Abs 195631 #2FC2F - 130

=oCONTX Abs 195430 #2FB66 - 82
=oCREAT ADbs 195621 #2FC25 - 128
=0CSP Abs 195460 #2FB84 - 88
=oCURR Abs 195435 #2FB6B - 83
=oDP Abs 195475 #2FB93 - 91
=oDPL Abs 195450 #2FB7A - 86
=oERR? Abs 195515 #2FBBB - 99
=oFENCE Abs 195470 #2FB8E - 90
=oFIRST Abs 195370 #2FB2A - 70
=oFLD Abs 195455 #2FB7F - 87
=0FNAME Abs 195600 #2FC10 - 119
=0GRAB Abs 195720 #2FC88 - 148
=oHLD Abs 195465 #2FB89 - 89
=oIN Abs 195415 #2FB57 - 79
=0oINTRP Abs 195616 #2FC20 - 127
=O0LASTX Abs 195520 #2FBCO - 112
=oLIMIT Abs 195375 #2FB2F - 71
=oLINE# Abs 195485 #2FB9D - 93
=oLOOP  Abs 195495 #2FBA7 - 95
=oLSING Abs 195661 #2FC4D - 140
=oONUMB Abs 195626 #2FC2A - 129
=00KFLG Abs 195405 #2FB4D - 77
=OONERR Abs 195510 #2FBB6 - 98
=OPAGES Abs 195656 #2FC48 - 139
=oPARRT Abs 195705 #2FC79 - 142
=oPREV  Abs 195365 #2FB25 - 69
=oPRIME Abs 195505 #2FBB1 - 97

=oPRORT Abs 195710 #2FC7E - 143
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‘oPSTAT Abs 195715 #2FC83 - 147
-OR0 Abs 195350 #2FB16 - 66
ORSIZE Abs 195385 #2FB39 - 73
-0S0 Abs 195345 #2FB11 - 65
:0SCFIB Abs 195425 #2FB61 - 81
+0SECD Abs 195500 #2FBAC - 96
‘OSPAN Abs 195420 #2FB5C - 80
‘OSTATE Abs 195440 #2FB70 - 84
oT Abs 195584 #2FC00 - 1106
oTIB Abs 195355 #2FB1B - 67
'OUNIQ Abs 195646 #2FC3E - 133
‘OUSE Abs 195360 #2FB20 - 68
‘OVARID Abs 195651 #2FC43 - 138
.oVOC-L Abs 195380 #2FB34 - 72
'oWARN Abs 195400 #2FB48 - 76
oWIDTH Abs 195395 #2FB43 - 75
‘oX Abs 195536 #2FBD0 - 113
oY Abs 195552 #2FBEO - 114

oZ Abs 195568 #2FBF0 - 115
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{nput Parameters
Source file name is MR&GIO
Listing file name is MR/GIO::65

Object file name is MRAGIO::65

111111
0123456789012345
Initial flag settings are
frrors
None

Saturn Assembler Neus

9, 1984 10:42 anm
Page 10
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OO, P WP

18
19
20
21
22

23

24
25
26
27
28

29
30
31
32
33

00000
00008

00018
0001C
0001E
00022

00028

0002D
0002F
00031
00033

00038
00033
0003D
00041

0000
0000
64F4
2545
8425
F4D4

0000
20
2541
9110
38
0000

F2
10
50
0000

B300
2800
D8BO

MR%AFTO_INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am

Page

TITLE MRAFTO_INITIALIZATION__ <840608.1403>

RDSYMB MRXGIO

i

*

* File: MRXFRO
*

* Re-released 2/6/84
*

k ok Kk Xk X

i

* File Header

=FROST CON(8) 0
NIBASC \FORTHROM\

CON(4) (=fLEX)
NIBHEX 20
NIBHEX 2541
NIBHEX 911038

REL(5) =FILEND

CON(2) =ID
CON(2) 1
CON(2) 5
NIBHEX 00000

NIBHEX F

CON(4) (THTDSt)+1-(*)
CON(4) (MsgIbl)-*
REL(5) POLHND

File Name

File Type: LEX
Flags (PRIVATE)
Time
Date

File Length

Id

Lowest Token

Highest Token

End of lex table chain

Speed table omitted
Offset to text table
Offset to message table
Offset to poll handler

1
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34 STITLEMain Table
35 *¥ Main Table
36 00046 =xromF0
37 *
38 00046 C30 CON(3) 60 01 Invoke FORTH systenm
39 00049 C9F0 =xfrth REL(5) =XFORTH
0
40 0004E 1 NIBHEX 1 Non-programmable!
41
42 0004F D20 CON(3) 45 02 Do FORTH with parameter
43 00052 0000 REL(5) =FORTHX from BASIC
0
44 00057 D NIBHEX D
45
46 00058 E10 CON(3) 30 03 BASIC-->FORTH with
47 0005B 0000 REL(5) =FORTHI integer result
0
48 00060 F NIBHEX F
49
50 00061 F0O CON(3) 15 04 BASIC-->FORTH with
51 00064 0000 REL(5) =FORTHF floating point result
0
52 00068 F NIBHEX F
53
54
55 0006A 000 CON(3) © 05 BASIC-->FORTH with
56 0006D 0000 REL(5) =FORTH$ string result
0
57 00072 F NIBHEX F
58
59

*0FFICIALLY UNOFFICIAL#*

OFMAS

THE READER AGREES NOT TO
CONTACT THE MANUFACTURER
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60
61
62
63
64
65
66
67

68
69
70
71

72
73
74
75

76
77
78
79

80
81
82
83

84
85
86
87

00073
00073
00074
00080
00082
00083
0008F
00091
00092
000SE
000A0
000A1
000AD
000AF
000BO
000BA

000BC

B
64F4
2545
8442
50

B
64F4
2545
8464
40

B
64F4
2545
8494
30

B
64r4
2545
8485
20

e
64F4
2545
84
10

1FF

*

*

MR%FTO_INITIALIZATION__<840206 Mon Feb 6, 1984 11:24 am
Ver. 3.33/Rev. 2241 Text Table

STITLET e x t
Text Table

TxTbSt
NIBHEX B
NIBASC \FORTH$\
NIBHEX 50
NIBHEX B
NIBASC \FORTHF\
NIBHEX 40
NIBHEX B
NIBASC \FORTHI\
NIBHEX 30
NIBHEX B
NIBASC \FORTHX\
NIBHEX 20
NIBHEX 9
NIBASC \FORTH\
NIBHEX 10

THTbEn NIBHEX 1FF

Table

Text table start

Invoke FORTH system

Text termination

Page

3
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‘er, 3.33/Rev. 2241 ACTIVE TABLE Page 4
88 STITLE ACTIVE TABLE
89 FEHHHF T H RN IR R R R0
90 *
g1 * The location ACTIVE in the file FORTHRAM is used by
g2 * the system to keep track of where it has been in
93 * the many and convoluted paths through BASIC and FORTH.
94 : Here are the meaningful values of ACTIVE:
95
96 * -2 Flag set while handling the error poll,
97 * before we send another error poll, so we
98 * can ignore this second-order poll.
99 * -1 Ue went to sleep in FORTH, and have now
100 * awakened, realized this in BASPOL, and set
101 * the new value in forpon, which will be
102 * checked and reset in RESTRT.
103 * 0 FORTH has not been called, or it
104 * was left with a BYE.
105 * 1 Normal condition; FORTH environment
106 * is active.
107 * 2 BASICI,BASICF or BASIC$ is running; they
108 * can’t return via BASPOL, so if
109 * MainLoop poll occurred we have to go to
110 * ABORT.
111 * 3 BASICX is running the BASIC enviromment,
112 * ready to return via the MainLoop poll(BASPOL).
113 * (4,5] There’s a check in ERR02 which cares about 2&3
114 * but would also catch 4&5.
115 * 99 Ue just went to sleep by calling power-off
116 * in EXPECT, and have just awakened.
117 *

118
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MR%AFTO_INITIALIZATION__ <840206

Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page
119 STITLE ERROR MESSAGE TABLE
120 O000BF MsgTbl
121 000BF 10 CON(2) 1 Min message #
122 000C1 04 CON(2) 64 Max message #
123 *
124 * NOTE: First message has to be of length which is
125 * multiple of 16, i.e. next nibble right here has
126 : to be zero, because of bug in message-driver code.
127
128 *eTMAD EQU 36
129 000C3 04 CON(2) 64
130 000C5 42 CON(2) 36 Message mumber 36
131 000C7 A CON(1) 10
132 000C8 47F6 NIBASC \too many\
F602
D616
E697
133 000D8 0214 NIBASC \ AS\ changed to upper case
35
134 00ODE A CON(1) 10 2/6/84
135 000DF 3494 NIBASC \CII char\
9402
3686
1627
136 O00CEF 3702 NIBASC \s p\
07
137 000F5 5 CON(1) 5
138 000F6 2756 NIBASC \resent\
3756
E647
138 00102 C CON(1) 12
140 *
141 *eRROR EQU 0 GOES EVERYWHERE
142 00103 EO CON(2) 14
143 00105 00 CON(2) © Message rumber 0
144 00107 3 CON(1) 3
145 00108 6445 NIBASC \FTH \
8402
146 00110 C CON(1) 12
147 *
148 *eNEND EQU 1 no ending something
149 00111 Al CON(2) 26
150 00113 10 CON(2) 1 Message number 1
151 00115 ¢ CON(1) 9
152 00116 EG6F6 NIBASC \no endin\
0256
E646
96Eb6
153 00126 7602 NIBASC \g \
154 00124 C CON(1) 12
155 *
156 *eNOTF EQU 2 XXX Not Found
157 0012B A0Q CON(2) 10
168 0012D 20 CON(2) 2 Message number 2
159 0012F F3 CON{2) 63

Mon Feb 6, 1984 11:24 am
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160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
139
190
191
192
193
194
195
196
197

198

199
200
201
202
203
204
205

206

00131
00132
00134

00135
00137
00139
0013a
0013C
0013D
0013F

00140
00142
00144
00145
00147
00148
0014A

0014B

0014D-

0014F
00150
00152
66153
00155

00156
00158
00154
0015C
0015D
0015E

0016E
00176
00177
00179

0017B
0017C

0018C

MRAFTO_INITIALIZATION__ <840206

2241 ERROR MESSAGE TABLE

00
C

BO
30
D
10
0
B3
c

BO
40
D
10
0
92
C

1627
7657
D656
E647
02C3
0213

63
70

A
4656
6696
E696
4796
F6E6
02

*eNo;

*eNOEP

*eNO™

*eLT1

*eNDEF

CON(1)
CON(2)
CON(1)

EQU
CON(2)
CON(2)
CON(1)
CON(2)
CON(1)

14
=eNFOUN
12

3
11
3
13

=eNEND
0

NIBASC \;\

CON(1)

EQU

CON(2)
CON(2)
CON(1)
CON(2)
CON(1)

12

4
11
4
13

=eNEND
0

NIBASC \)\

CON(1)

EQU

CON(2)
CON(2)
CON(1)
CON(2)
CON(1)

12

5
11
5
13

=eNEND
0

NIbBaSC \"\

CUN(1)

EQU

CON(2)
CON(2)
CON(2)
CON(1)
CON(1)

NIBASC \argument\

12

6
33
6
63
11
11

NIBASC \ < 1\

CON(1)

EQU
CON(2)
CON(2)
CON(1)

NIBASC \definiti\

12

7
54
7
10

NIBASC \on \

no ending ;

Message number

no ending )

Message rumber

no ending "

Message number

Message rumber

Message rumber

Page

7

Mon Feb 6, 1984 11:24 am

)



Saturn Assembler

MRXFTO_INITIALIZATION_ _ <840206 Mon Feb 6, 1984 11:24 am

Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page

207 00192 B CON(1) 11

208 001893 B CON(1) 11

209 00194 E6F6 NIBASC \not fini\
4702
6696
E696

210 001A4 3786 NIBASC \shed\
5646

211 001AC C CON(1) 12

212 *

213 *eDFUL EQU 8

214 001AD 52 CON(2) 37

215 001AF 80 CON(2) 8 Message number 8

216 001B1 B CON(1) 11

217 001B2 E CON(1) 14

218 001B3 4636 NIBASC \dictiona\
3647
96F6
E616

219 001C3 2797 NIBASC \ry full\
0266
57C6
o3

220 001D1 C CON(1) 12

221 *

222 *eCOMP EQU 9

223 001D2 12 CON(2) 33

224 001D4 90 CON(2) 9 Message number 9

225 001DG F3 CON(2) 63

226 001D8 B CON(1) 11

227 001DS B CON(1) 11

228 001DA 36F6 NIBASC \compile \
D607
96C6
5602

229 001EA F6E6 NIBASC \only\
C697

230 001F2 C CON(1) 12

231 *

232 *¥ePILE EQU 10

233 001F3 C1 CON(2) 28

234 001F5 A0 CON(2) 10 Message number 10

235 001F7 F3 CON(2) 63

236 001F9 9 CON(1) 9

237 001FA 8405 NIBASC \HPIL err\
94C4
0256
2727

238 0020A F627 NIBASC \or\

239 0020E C CON(1) 12

240 *

241 *eRDNL EQU 11

242 0020F C3 CON(2) 60

243 00211 BO CON(2) 11 Message rnumber 11

244 00213 A CON(1) 10

7
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245

246

247
248
249

250

251
252
253
254
255
256
257

258

259
260

261
262
263
264
265
266
267
268

269
270

271
272

273

274

00214

00224
00224A
062286
00e2C

0023C

0023A

0024B
0024D
0024F
00250

00260

00266
00267

00277
00279

0027A
0027C
0027E
0027F

0028F
00295

00296
00297

002A7

002AF

1647
4756
D607
4756
4602
47

B

E
F602
2756
4656
6696
E656
02E6
57C6
Cé

C

F2
co

A
2616
4602
4636
3647
96F6
E6

1627
9702
56E6
4727
97

63

96E6
0207
27F6
4756
3647
56

4602
4696
3647
96F6
E616
2797

MRUFTO_INITIALIZATION _ <840206
er. 3.33/Rev. 2241 ERROR MESSAGE TABLE

*
*eBADD

*ePDIC

NIBASC \attempte\

NIBASC \d t\

CON(1) 11
CON(1) 14

NIBaSC \ou redetfi\

NIBASC \ne rnull\

CON(1) 12

EQU 12
CON(2) 47
CON(2) 12
CON(1) 10

NIBASC \bad dict\

NIBASC \ion\

CON(1) 8

NIBASC \ary entr\

NIBASC \y\
CON(1) 12

EQU 13
CON(2) 54
CON(2) 13
CON(1) 10

NIBASC \in prote\

NIBASC \cte\

CON(1) 11
CON(1) 11

NIBASC \d dictio\

NIBASC \nary\

CON(1) 12

Message rumber 12

Message rumber 13

Page

Mon Feb 6, 1984 11:24 am
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Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page 9
275 *
276 *eEMPT EQU 14
277 002B0 C1 CON(2) 28
278 002B2 EO CON(2) 14 Message number 14
2739 002B4 A CON(1) 10
280 002B5 56D6 NIBASC \empty st\
0747
9702
3747
281 002C5 1636 NIBASC \ack\
B6
282 002CB C CON(1) 12
283 *
284 *eFULL EQU 15
285 002CC Al CON(2) 26
286 002CE FO CON(2) 15 Message number 15
287 002D0 9 CON(1) 9
288 002D1 6657 NIBASC \full sta\
C6C6
0237
4716
289 002E1 36B6 NIBASC \ck\
290 002E5 C CON(1) 12
291 *
292 *eNREC EQU 16
293 002E6 52 CON(2) 37
294 002E8 01 CON(2) 16 Message number 16
295 002EA F3 CON(2) 63
296 002EC B CON(1) 11
297 002ED D CON(1) 13
298 002EE E6F6 NIBASC \not reco\
4702
2756
36F6
299 002FE 76E6 NIBASC \gnized\
96A7
5646
300 0030A C CON(1) 12
301 *
302 *eCOND EQU 17
303 0030B 83 CON(2) 56
304 0030D 11 CON(2) 17 Message number 17
305 0030F F3 CON(2) 63
306 00311 A CON(1) 10
307 00312 36F6 NIBASC \conditio\
E646
9647
96F6
308 00322 E616 NIBASC \nal\
C6
309 00328 B CON(1) 11
310 00329 B CON(1) 11
311 0032A 3702 NIBASC \s not pa\
E6F6

4702
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fer. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page 10

0716

312 00334 9627 NIBASC \ired\
5646

313 00342 C CON(1) 12

314 *

315 *eNOFTH EQU 18

316 00343 C3 CON(2) 60

317 00345 21 CON(2) 18 Message number 18

318 00347 A CON(1) 10

319 00348 64F4 NIBASC \FORTHRAM\
2545
845
14D4

320 00358 0266 NIBASC \ fi\
96

321 0035E B CON(1) 11

322 0035F E CON(1) 14

323 00360 C656 NIBASC \le not i\
02E6
F647
0296

324 00370 E602 NIBASC \n place\
07C6
1636
56

325 0037E C CON(1) 12

326 *

327 *eBFIL EQU 19

328 0037F A0 CON(2) 10

329 00381 31 CON(2) 19 Message number 19

330 00383 F3 CON(2) 63

331 00385 E CON(1) 14

332 00386 00 CON(2) =eFSPEC

333 00388 C CON(1) 12

334 *

335 *eUNKO EQU 20

336 00389 32 CON(2) 35

337 0038B 41 CON(2) 20 Message number 20

338 0038D B CON(1) 11

339 0038E D CON(1) 13

340 0038F 57E6 NIBASC \unknown \
B6E6
F677
E602

341 0039F F607 NIBASC \opcode\
36F6
4656

342 003AB C CONI1) 12

4473 *

344 *eGRYR EQU 21

345 003aC 83 CON(2) 56

346 003AE 51 CON(2) 21 Message number 21

347 003B0 A CON{21) 10

348 003B1 74F4 NIBASC \GOYES or\

9554
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348

350
351
352

353

354
355
356
357
358
359
360

361

362
363

364
365
366
367
368
369
370
371

372

373
374
375

376

377
378
379

003C1
003C7

003C8
003C9

003D9

003E3

003E4
003Eb
003ES8
003E9

003F9

O03FF
00400

00410
00414

00415
00417
00419
00414

00424

00430
00431
00432

00442

0044C

3502
F627
0225
45

B

C
E495
5435
0227
5617
5796
2756
40

C

13
61

A
D696
3737
96E6
76F2
96C6
C6

5676
16C6
02C6
1626
56C6

83
71

96ES6
6716
C636
4602
C636
37

4796
E676
0216
2170
57Do
56E6
47

MRZFTO_INITIALIZATION _ <840206

ERROR MESSAGE TABLE

*eMISL

*eNLST

*
*eCCMS

NIBASC \ RT\
CON(1) 11
CON(1) 12

NIBASC \NYES req\

NIBASC \uired\

CON(1) 12

EQU 22
CON(2) 49
CON(2) 22
CON(1) 10
NIBASC \missing/\

NIBASC \ill\

CON(1) 9
NIBASC \egal lab\

NIBASC \el\
CON(1) 12

EQU 23
CON(2) 56
CON(2) 23

CON(1) 10
NIBASC \invalid \

NIBASC \1lis\
CON(1) 11

CON(1) 12
NIBASC \ting arg\

NIBASC \ument\

CON(1) 12

EQU 24

Mon Feb

Message number 22

Message number 23

6, 1984

11:24 am

Page
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380
381
382
383

384

385
386

387
388
389
380
391
382
393
394

396
397
398

399

400
401
402
403
404
405
406

407
408

409
410

411

0044D
0044F
00451
00452

00462

00468
00469

00479
0047D

0047E
00480
00482
00483

00493
00499

00494A
0049B

004AB

004B5

004B6
004B8
004BA
004BB

004CB
004D1

004D2
004D3

004E3

2241

13
81

A
96E6
6716
C696
4602
1757
F6

9
4756
4602
3747
2796
E676
C

83
91

A
7716
27E6
96E6
T6A3
0277
F6

2746
02E6
F647
0257
E696
1757
56

C3
Al

96E6
6716
C696
4602
6696
Cé

56E6
16D6
5602
3707
5636

MECFTO INTTIALIZATION  <g40205  Mon Feb
Ekhkuk MESUAGE TABLE

*elUNUQ

*e]FNS

CUN(2)
CON(2)
CON (1)
NIBASC

NIBASC

CON(1)
NIBASC

NIBASC
CON(1)

EQU

CON(2)
CON(2)
CON(1)
NIBASC

NIBASC

CON(1)
CON(1)
NIBASC

NIBASC

CON(1)

EQU

CON(2)
CON(2)
CON(1)
NIBASC

NIBASC
CON(1)

CON(1)
NIBASC

NIBASC

49

24

10
\invalid \

\quo\

g
\ted stri\

\ng\
12

25

56

25

10
\warning:\

\ wo\

11
12
\rd not u\

\nique\

12

26

60

26

10
\invalid \

\fil\
11

14
\ename sp\

\ecifier\

Message number

Message number

Message number

1984 11:24 am
Page 12
24
25
26
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Vet

412
413
414
415
416
417
418

419

420
421

422
423
424
425
426
427
428

429
430
431

432

441

442
443

3.33/ Ry,

004F1

004r2
0044
004F6
004F7

00507

0050D
0050E

0051E

0051F
00521
00523
00524

00534
00534

0053B
0053C

0054C
00554
00555
00557

00558
00554

0056A

00570
00571

2241

Y000
9656
7

C

B2
Bl

A
86C6
Ce56
7616
Cc602
T7E6
27

4602
3756
C656
3647

63
C1

AB57
D607
02F6
2762
6716
Ccoé

5756
0247
F6Fe
02C6
1627
7656

64
D1

E656
5646
3702
0727
5667
96

F657
3702

MEZFTO INITIALIZATION _<840206

EkkUk MESSAGE TABLE

*eILFS

*eILEN

*eRPTS

CON(1) 12

EQU 27
CON(2) 45
CON(2) 27
CON(1) 10
NIBASC \illegal \

NIBASC \wor\

CON(1) 7
NIBASC \d select\

CON(1) 12

EQU 28
CON(2) 54
CON(2) 28
CON(1) 10
NIBASC \jump or \

NIBASC \val\
CON(1) 11

CON(1) 11
NIBASC \ue too 1\

NIBASC \arge\

CON(1) 12
EQU 29
CON(2) 70
CON(2) 29
CON(1) 10

NIBASC \needs pr\

NIBASC \evi\

CON(1) 10
NIBASC \ous test\

Mon Feb &,

Message number 27

Message number 28

Message number 29

1984

11:24 an

Page

13
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444

445
446

447
448
449
450
451
452
453
454

455

456
457
458

459

460
461
462
463
464
4865
466

467

468
469

470
471

72
473
474
475
476

00581

00587
00588

00598
00594

0053B
0053D
0059F
005A0

005B0

005B6
005B7
005B8

005C8

00502

005D3
005D5
005D7
005D8

005E8

005EE
005EF

005FD

005FE
00600
00602
00603

4756
3747
0296
E6

8
3747
2757
3647
96F6
E6

C

83
El

A
96C6
C656
7616
Co0l2
07F6
90

E647
5627
0207
F637
9647
96F6
E6

B2
F1

96C6
€656
7616
€602
3747
16

4757
3702
2696
47

E3
02

96C6

MRZFTO_INITIALIZATION _ <840206

ERROR MESSAGE TABLE

*elLPT

*eILSB

*eIDPA

NIBASC

CON(1)
NIBASC

NIBASC
CON(1)

EQU

CON(2)
CON(2)
CON(1)
NIBASC

NIBASC

CON(1)
CON(1)
NIBASC

NIBASC

CON(1)

EQU

CON(2)
CON(2)
CON(1)
NIBASC

NIBASC

CON(1)
NIBASC

CON(1)

EQU

CON(2)
CON(2)
CON(1)
NIBASC

\ in\

8
\structio\

\n\
12

30

56

30

10
\illegal \

\poi\

11
12
\nter pos\

\ition\

12

31

43

31

10
\illegal \

\sta\

6
\tus bit\

12

32

62

32

10
\illegal \

Message number

Message number

Message number

Mon Feb 6, 1984

30

31

32

11:24 am
Page 14
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477

478
479
480

481

482
483
484
485
486
487
458

489

490
491

492

493
494
495
496
497
498
499

500

501
502

503

504
505

C656
7616
C602
00613 4607
02
00619 B
0061A F
0061B 1627
9647
86D6
5647
0062B 9636
0267
16C6
5756
0063B C

0063C 33
0063E 1z
00640 A
00641 Y6C6

00651 4727

00657 A
00658 E637

00668 C657

0066E C

0066F 24
00671 22
00673 A
00674 E6F6
E6D2
8656
8716
00684 4656
36
00684 A
0068B 96D6
16C6
0246
9676
0069B 9647
02
006A1 6
006A2 0727

MRZFTO_INITIALIZATION__ <840206

*eILTV

*eNHDP

NIBASC \dp \
CON(1) 11

CON(1) 15
NIBASC \arithmet\

NIBASC \ic value\

CON(1) 12

EQU 33
CON(2) 51
CON(2) 33
CON(1) 10
NIBASC \illegal \

NIBASC \tra\

CON(1) 10
NIBASC \nsfer va\

NIBASC \lue\

CON(1) 12
EQU 34
CON(2) 66
CON(2) 34
CON(1) 10

NIBASC \non-hexa\

NIBASC \dec\

CON(1) 10
NIBASC \imal dig\

NIBASC \it \

CON(1) 6
NIBASC \present)\

Message number 33

Message rnumber 34

Mon Feb 6, 1984 11:24 am

Page 15
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506
507
508
509
510
511
51

513

514
515

51o

517

518
519
520
521
522
523
524

528
529
530
X3

[T

534

535

536

5637

56E6

47
006B0 C

006B1 E3
006B3 32
006B5 A
00vB6 47F6
Fo0e2
D616
E697
006C6 0286
56
00oCC b
006CD F
006CE 8702
4696
7696
4737
006DE 0207
2756
3756
E647
006EE C

006EF B2
006F1 52
006F3 A
006F4 57E6
2756
36F6
76EB
00704 Y6A7
56
0070A 6
0070B 4602
C616
2656
C6
00719 C

0071A 33

S00TL 62

CO71E A
00°71F DLSY6
37D6
1647
36806
0072F 5646
02
00735 A

2241

MRZFTO INITIALTZATION <840206

Ekkik MESSAGE TABLE

*eTMHD

*eUNRL

*eMMPR

CON(1) 12

EQU 35
CON(2) 62
CON(2) 35
CON(1) 10
NIBASC \too many\

NIBASC \ he\
CORLY) 11
CON(1) 15

NIBASC \x digits\

NIBASC \ present\

CON(1) 12

EQU 37
CON(2) 43
CON(2) 37
CON(1) 10
NIBASC \unrecogn\

NIB4ASC \1ze\

CON(1) 6
NIBASC \d label\

CON({1) 12
EQU 38
CON(2) 51
CONiZ) 48
cod(l) 10

NIbaosC \mismatch\

NIBASC \ed \

CON(1) 10

Mon Feb

Message number 35

Message number 37

Message number 38

5, 1984

11:24 am

Page
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Vel .

3.33/Kev,

537

538

539
540
541
542
543
544
545

546

547
548

549
550
551
552
553
554
555

560
561

562
563
564
56%
560
567
568
569

00736

00746

0074C

0074D
0073F
00751
00752

00762

00768
00769

00777

00778
00774
0077C
0077D

0078D

00793
06794

007A4

00744
007AB

007BB
007BD

007BE
007C0O
007C2
007C3

2241

0716
2756
E647
8656
3756
37

C

B2
72

A
96C6
C656
7616
Coue
5087
07

2756
3737
96F6
E6

64
82

5687
3656
3737
0236
8616

~r

i

1636
4756
2737
0296
E602
56

8707
2756
3737
96FL
Eo

52
92

MR%ZFTO _INITIALIZATION_ <840206 Mon Feb
EkkUk MESSAGE TABLE

*eUCIE

*eECIE

*eDLAB

NIBASC \parenthe\

NIBASC \ses\
CON(1) 12

EQU 39
CON(2) 43
CON(2) 39
CON(1) 10
NIBASC \illegal \

NIBASC \exp\

CON(1) 6
NIBASC \ression\

CON(1) 12

EQU 40
CON(2) 70
CON(2) 40
CON(1) 10
NIBASC \excess c\

NIBASC \har\

CON(1) 10
NIBASC \acters i\

NIBASC \n e\

CON(1) 8
NIBASC \xpressio\

NIBASC \n\
CON(1) 12

EQU 41
CoN(2) 37
CON(2) 41
CON(1) 11
CON(1) 14

Message number

Message number

Message number

6, 1984

39

40

41

11:24 am

Page
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Saturn Assembler
Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE

570

571

572
573
574
575
576
577
578

582
583
584
585
586
587
588

589

590
591
592

593

594
595
596
597
5388
599
600

007C4

007D4

007E2

007E3
007E5
007E7
007E8

007F8

007FE
OUTFY

0080B

0080C
0080E
00810
00811

00821

00827
00828
00829

00839

00845

00846
00848
0084A
0084B

4657
07C6
9636
1647
5602
C616
2656
C6

C

92
A2

A
3797
D626
F6C6
0247
1626
C6

5602
o657
Colob

A3
B2

1646
4627
5637
3702
E6F6
47

0296
E637
9646
5602
1602
6696
C656

92
Ce

C696

747
96E6
7602

MR%ZFTO INITIALIZATION

*eSYTF

*eRANGE

*eLFUL

NIBASC \duplicat\

NIBASC \e label\

CON(1)

EQU

CON(2)
CON(2)
CON(1)

12

42
41
42
10

NIBASC \symbol t\

NIBASC \abl\

CON(1)

5

NIBASC \e full\

CUN(1)

EQU
CON(2)
CON(2)
CON(1)

12

43
58
43
10

NIBASC \address \

NIBASC \not\

CON(1)
CON(1)

11
13

NIBASC \ inside \

NIBASC \a file\

CON(1)

EQU
CON(2)
CON(2)
CON(1)

12

44
a1
44
10

NIBASC \listing \

<840206 Mon Feb

Message number

Message number

Message number

6

)

1884 11:24 anm

42

43

44

Page

18
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601

602
603

604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
h1y9
620

621

622
623
624
625
626
627
628

629

630
631

632

633
634

635
636

0085B

00861
00862

0086E

0086F
00871
00873
00875
00876
00878

00879
0087B
0087D
0087F
00880
00851

00891

00839D

0083E
008A0
008A2
008A3

008B3

008BS
008BA

008CA

008D0
008D1

008E1
008E3

6636
C6

5
5602
6657
CeCo
C

AO
D2
F3
E
00
C

52
E2
E3

B

D
2616
4602
0716
2716
D656
4756
2737

64
F2

E6F6
4702
56E6
F657
7686
02

D656
D6EF6
2797
0266
Fe27
02

1637
3756
D626
656
27

-

L

MR%FTO INITIALIZATION_ <840206 Mon Feb 6, 1984
Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE

*
*eDUPFL

*
*eBADPM

*eNRFA

NIBASC \fil\

CON(1) 5
NIBASC \e full\

CON(1) 12

EQU 45
CON(2) 10
CON(2) 45
CON(2) 63
CON(1) 14
CON(2) =eFEXST
CON(1) 12

EQU 46
CON(2) 37
CON(2) 46
CON(2] 63
CON(1) 11
CON(1) 13
NIBASC \bad para\

NIBASC \meters\

CON(1) 12
EQU 47
CON(2) 70
CON(2) 47
CON(1) 10

NIBASC \not enou\

NIBASC \gh \

CON(1) 10
NIBASC \memory f\

NIBASC \or \

CON(1) 8
NIBASC \assemble\

NIBASC \r\
CON(1) 12

Message number 45

Message number 46

Message rmumber 47

11:24 am

Page

19



‘aturn Assembler MRZFTO_INITIALIZATION _<840206 Mon Feb 6, 1984 11:24 am

‘er. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page 20
637 -
638 *eLFNT EQU 48
639 008E4 13 CON(2) 49
640 00BEL 03 CON(2) 48 Message number 48
641 008E8 A CON(1) 10
642 008E9 C696 NIBASC \listing \
3747
96E6
7602
643 008F9 6696 NIBASC \fil\
C6
644 OOSFF 9 CON(1) 9
645 00900 5602 NIBASC \e not TE\
E6F6
4702
4554
646 00910 8545 NIBASC \XT\
647 00914 C CON(1) 12
648 *
649 *eIVLF EQU 49
650 00915 F2 CON(2) 47
651 00917 13 CON(2) 43 Message number 49
652 00919 A CON(1) 10
653 0091A 96E6 NIBASC \invalid \
6716
C696
4602
654 00924 C696 NIBASC \1lis\
37
655 00930 8 CON(1) 8
656 00931 4796 NIBASC \ting fil\
E676
0266
96C6
657 00941 56 NIBASC \e\
658 00943 C CON(1) 12
659 *
660 *eCOSF EQU 50
661 00944 63 CON(2) 54
662 00946 23 CON(2) 50 Message rumber 50
663 00948 A CON(1) 10
664 00949 3616 NIBASC \cannot o\
E6E6
F647
02F6
665 00959 0756 NIBASC \pen\
E6
666 0095F B CON(1) 11
667 00960 B CON(1) 11
668 00961 0237 NIBASC \ source \
F657
2736
5602
669 00971 6696 NIBASC \file\

C656



Saturn Assembler

670
671
672
673
674
675
676

677

678
679
680

681

682
683
684
685
686
687
688
689

690

691
632
693
694
695
6396
697
698
699

700

701
702
703

00979

0097A
0097C
0097E
0097F

0098F

00995
00996
00997

009A7

009B5

009B6
009B8
009BA
009BB
009BC

009CcC

003D6

009D7
009D3
009DB
009DD
00SDE
009DF

00SEF

OO0SFF

~
o

C3
33

A
D696
3737
96E6
76F2
D657
C6

4796
07C6
5602
6696
C656
0247
9707
56

12
43

34F6
E666
9676
5727
1647
96F6
E6

92
53
F3

3747
2796
E676
0277
F6E6
7247
0266
9647

MR%FTO INITIALIZATION__ <840206
Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE

CON(1)

*eMMFT EQU
CON(2)
CON(2)
CON(1)

NIBASC \missing/\

NIBASC \mul\

CON(1)
CON(1)

NIBASC \tiple fi\

NIBASC \le type\

CON(1)

*eCONF EQU
CON(2)
CON(2)
CON(1)
CON(1)

NIBASC \Configur\

NIBASC \ation\

CON(1)

*eSUF EQU
CON(2)
CON(2)
CON(2)
CON(1)
CON(1)

NIBASC \string uw\

NIBASC \on’t fit\

CON(1)
*

*eNCUR EQU

12

51
60
51
10

11
14

12

52
33
52
11
12

12

53
41
53
63
11
15

12

54

Message number

Message number

Message number

51

52

53

Mon Feb 6, 1984 11:24 anm

Page 21
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Ver. 3.33/Rev.

704
705
706
707
708

709

710
711
712

713

714
715
716
717
718
719
720
721

722

723
724
725
726
727
129
729

730

731
732

733
734
735
736
737
738
739

00A00
00402
00aA04
00A0b6
00A07

00A17

00A1D
00A1E
00A1F

00A2F

00A3B

00A3C
00A3E
00A40
00A42
00443

00A53

00A59

00A5A
00A5C
vOnbE
00ASF

00AGF

00A75
00A76

00AB2

00A83
00A85
00A87
00A88

MR%ZFTO_INITIALIZATION _<840206

2241 ERROR MESSAGE TABLE

C3
63
E3

A
E6F6
4702
96E6
6236
5727
27

B

D
56E6
4702
67F6
3616
2657
C616
2797
C

El
73
F3

A
3616
E6E6
F647
02C6
F616
46

92
83

1637
3756
D626
C656
2702
16

26F6

2747
5646

13
93

3616

*eCNLD

*eASAB

*eCREQ

CON(2)
CON(2)
CON(2)
CON(1)

60
54
63
10

NIBASC \not in c\

NIBASC \urr\

CON(1)
CON(1)

11
13

NIBASC \ent voca\

NIBASC \bulary\

CON(1)

EQU

CON(2)
CON(2)
CON(2)
CON(1)

12

55
30
55
63
10

NIBASC \cannot 1\

NIBASC \oad\

CON(1)

EQU

CON(2)
CON(2)
ConNLly

12

56
41
56
10

NIBASC \assemble\

NIBASC \r a\

CON(1)

5

NIBASC \borted\

CON(1)

EQU

CON(2)
CON(2)
CON{1)

12

57
49
57
10

NIBASC \cannot r\

Message number

Message number

Message number

Message number

54

55

56

57

Mon Feb 6, 1984 11:24 am
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MR%FTO_INITIALIZATION _ <840206

Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE

E6E6
F647
0227
740 00A98 5637
F6
741 00ASE 9
742 00ASF C667
5602
5617
5716
743 O0AAF 4756
744 00AB3 C
745
746

747 00AB4 B2
748 00AB6 A3
749 00AB8 A
750 00AB9 0716
7656
3796
A756
751 00ACS 0247
F6
752 00ACE 6
753 00ADO F602
37D6
16C6
C6
754 O00ADE C
755
756
757 00ADF B2
758 00AEl1l B3
759 O00AE3 A
760 OOAE4 E6F6
0244
F402
2656
761 00AF4 66F6
27
762 00AFA 6
763 00AFB 5602
C454
1465
54
764 00B09 C
765
766
767 00BOA 33
708 00BOC C3
769 OOBOE A
770 O0BOF 96C6
Co656
7616
Cco602

*ePSTS

*eNODO

*eCASE

NIBASC \eso\

CON(1) 9
NIBASC \lve equa\

NIBASC \te\
CON(1) 12

EQU 58
CON(2) 43
CON(2) 58
CON(1) 10
NIBASC \pagesize\

NIBASC \ to\

CON(1) 6
NIBASC \o small\

CON(1) 12

EQU 59
CON(2) 43
CON(2) 59
CON(1) 10
NIBASC \no DO be\

NIBASC \for\

CON(1) 6
NIBASC \e LEAVE\

CON(1) 12

EQU 60
CON(2) 51
CON(2) 60
CON(1) 10
NIBASC \illegal \

Mon Feb

Message rnumber 58

Message number 59

Message number 60

6, 1984 11:24 am

Page 23
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or, 3.33/Rev. 2241 ERROR MESSAGE TABLE

771

772
773

774

775
776
777
778
779
780
781

782

783
784

785

786
787

788
789
790
791
792
793
794
795

796

797
738
799
800
801
802
803

0CB1F

00B25
00B26

00B36

00B3C

00B3D
00B3F
00B41
00B42

00B52

00B58
00B59

00B69

00B6F
00B70

00B80

00B81
00B83
00B85
00B86
00B87

00B97

00BAS

00BA6
00BA8
00BAA
00BAB

3414
35

A
5402
3747
2757
3647
5727
56

C

44
D3

2756
3747
2796
3647
5646
02

C616
2656
€602
6496
C456
E4

4602
5687
9637
4737

52
E3

02ES6
F647
0227
56D2
56E6
4727
16E6
47

31
F3

2414

MR%FTO_INITIALIZATION _ <840206

¥eRLAB

*eREENT

*eBASCX

NIBASC \CAS\

CON{1) 10
NIBASC \E struct\

NIBASC \ure\
CON(1) 12
EQU 61
CON(2) 68
CON(2) 61

CON(1) 10
NIBASC \restrict\

NIBASC \ed \

CON(1) 10
NIBASC \label Fi\

NIBASC \LeN\

CON(1) 7
NIBASC \d exists\

CON(1) 12
EQU 62
CON(2) 37
CON(2) 62
CON(1) 11
CON(1) 14

NIBASC \ not re-\

NIBASC \entrant\

CON(1) 12

EQU 63
CON(2) 19
CON(2) 63
CON(1) 4
NIBASC \BASIC\

Message rnumber 61

Message number 62

Message rmumber 63

Mon Feb 6, 1984 11:24 am
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Saturn Assembler MR%FTO INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am

Ver. 3.33/Rev. 2241 ERROR MESSAGE TABLE Page 25
3594
34
804 00BB5 D CON(1) 13
805 00BB6 E3 CON(2) =eREENT
806 00BB8 C CON(1) 12
807 *
808 *eFORTX EQU 64
809 00BBY9 31 CON(2) 19
810 00BBB 04 CON(2) b4 Message number 64
811 00BBD 4 CON(1) 4
812 0OBBE 64F4 NIBASC \FORTH\
2545
84
813 00BC8 D CON(1) 13
814 00BCY9 E3 CON(2) =eREENT
815 00BCB C CON(1) 12
816 *
817 00BCC FF NIBHEX FF Table terminator

*0FFICIALLY UNOFFICIAL*

HOMHAS

THE READER AGREES NOT TO
CONTACT THE MANUFACTURER



Saturn Assembler MRZFTO_INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am

Ver. 3.33/Rev. 2241 POLL _HANDLING Page 26
818 STITLE POLL HANDLING
819
820 * The following code is the FORTH ROM poll handler. *
821 * On entry B(B) = process#. The FORTH ROM will respond *
822 * to the following process numbers: *
823 * CODE# (HEX)*
824 * pERROR (slow poll) - poll for errors F2 *
825 ¥ PVER$ - VER$ function poll *
826 * pMNLP - main loop poll FA *
827 * PMEM - insufficient memory error poll F1 *
828 * PFTYPE - unknown file type poll 2D *
829 * pCONFG - configuration poll FB *
830 * *
831 R HEOHEEHEEEEEEEEHEEEOEHEEREREOEEOOEEOEOREORR
832
833
834 OOBCE 04 POLHND SETHEX
835 00BDO 20 pP= 0
836 00BD2 969 ?B=0 B VERS poll?
837 00BD5 23 GOYES hVER$0 Yes.
838 00BD7 3100 LC(2) =pMNLP
839 00BDB 961 ?B=C B MAINLOOP poll?
840 OOBDE 95 GOYES baspol Yes.
841 00BEO 3100 LC(2) =pFTYPE
842 OOBE4 961 ?B=C B CAT poll?
843 O00BE7 45 GOYES catpol Yes.
844 00BE9 3100 LC(2) =pERROR
84¢ (OOBED 961 7B=C B ERROR?
846 OOBFU F4 GUYES errhnd Yes.
s47 0uBE2 3100 LC(2) =pMEM
848 00BF6 961 7B=C B INSUFFICIENT MEMORY poll?
849 00BF9 A4 GOYES errMEM Yes.
850 O00OBFB 3100 LC(2) =pCONEG
851 OOBFF 961 ?B=C B CONFIGURATION poll?
852 00C02 16 GOYES config Yes.
853
854 00C04 503 GONC  hVER$2 No. To hVER$2 uw/carry clear.
855 00C07 11B  hVER$0 C=R3
856 00C0A 135 D1=C
857 00COD 112 A=R2
858 00C10 1CD D1=D1- (VER$en)-(VER$st)-2
859 00C13 137 CD1EX
860 00C16 8B6 ?A.C A
861 00C19 Cl GUYES NVERS1
862 00C1B 135 D1=C
863 OOC1E 10B R3=C
864 00C21 3D14 VER$st LCASC \ FTH:1A\
13A3
8445
6402
865 00C31 15DD VER%en DAT1=C (VER$en)-(VER$st)-2
866 00C35 hVER$1
867 00C35 hVER$2
868 00C35 00 RTNSXM

869 00C37 62A0 baspol GOTO BASPOL



Saturn Assembler

Ver. 3.33/Rev. 2241 POLL_HANDLING

870
871
872
873
874
875
876
877
878
879
880
881

882
883
884
885
886

MRZFTO_INITIALIZATION__ <840206 Mon Feb 6, 1984

00C3B 62E1 catpol GOTO
O0C3F 6B42 errhnd GOTO

00C43
00C47
00CaA
00C4E
00C51

00C58
00C5A
00C5C
00CS5F

7BF1
SDE
7322
56E
1BBB
BF2
D2
E6
144
6C42

CATPOL
ERRHND

* MEMERR poll is problematic because it returns
* to mainloop instead of caller of MFERR

* So we’re setting this flag in oERR? to tell

* MAINLOOP (baspol)poll to abort.

errMEM GOSUB
GONC
GOSUB
GONC
DO=(5)

C=0
C=C+1
DATO0=C
GOTO

FTHRM?
hVER$2
GOOD?

hVER$2
=0ERR?

IF NO FORTHRAM, RTNSXM
FORTHRAM in position?
no, RTNSXM

ERR?=1

11:24 am
Page 27
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MR%FIO_INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am

er. 3.33/Rev. 2241 POLL_HANDLING Page 28
887 EJECT
888 SRR HH IR
889 *
890 * CONFIGURATION poll handler
891 *
832 * A user may have pulled or added modules
893 * yhile the machine was turned off!
894 * This code will allow us to ensure that
8935 * our RAM file is put back where it should
896 * be!
897 *
898 * So, given that FORTHRAM is the first file
899 * in memory and that it is of the right type,
900 * this rtne allous us to assume that the
901 * addresses in FORTHRAM (i.e., ACTIVE) will
902 * aluays be correct.
303 *
904 e L R R L L T T T e e
905
906 00C63 7BD1 config GOSUB  FTHRM? if this rtne returns uw/
907 * with carry clear FORTHRAM
908 * is not right type or in
909 * right place, so just rtnsxm
810 00C67 SDC GONC hVER$2
911
912 *
913 * nou we know that FORTHRAM is the first file in memory
914 * and that it is of the correct type, let’s check to see
915 * jf it has moved since that last time we were in FORTH!
916 *
917 00C6A 16F DO=DO+ 16 pt to old addr of FORTHRAM
918 00C6D 164 Du=DG+ 5 which we keep right aftel
919 * the file header
920 00C70 142 A=DATO A read old addr
g21 00C73 1B0OO D0=(5) =MAINST
000
g22 00C7A 146 C=DATO0O A current addr
923 00C7D 8A2 7A=C A are addresses different?
924 00C80 22 GOYES conf0 no, so contirue
925 * yes, so we must adjust file
926
927 D A T s S A s s s s ]
928 *
929 * XFTH will adjust the file as needed; it will never do an
930 * insufficient memory error; this is because FORTHRAM already
931 * exists; someone has pulled out a mumber of modules and the
932 * gize of FORTHRAM must be increased, however all we are doing
933 * is absorbing the memory freed up when the size of the configura
934 * buffers shrunk
935 *
937
838 00C82 DF CDEX A save D(A) in R3
939 00C84 10B R3=C I believe that R3 is not trashed
940 * in any permutation of XFTH



Saturn Assembler

Ver. 3.33/Rev.

941
942

943
944
945

946
947
948
949
950
951
852
953
954
955
956
957
958

959
960
961
962
963

964
965
966

0ocs7
00C89

00C90

00C94
00C96

00CSD
00CAO

00CA2
00cA2

00CA9
00CAC
00CAF

00CB1

00CB8

2241 POLL_HANDLING

22
8F00
000
7C93
22
8F00
000

11B
D7

1F34
CE2
147
8AA
90

8F00
000

00

MR%ZFTO INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am

P=
GOSBVL

Page 29
2 save 3 CPU RIN STK levels
=R<RSTK
XFTH
2
=RSTK<R restore 3 CPU RIN STK levels
A restore D(A) for config poll

%k ok ok k ok

We also check the contents of oVARID. If it contains a number
we assume that this number is the buffer ID of a buffer that
we want to save. So use I/ORES to save buffer.

FHEREREEEEEEHEEEEEEEEEEEEOEEEEEEOEEEEE I EEOEEEEEEEHEEEEEEEO0HE:

conf0

conf2

D1=(5)
C=DAT1
2C=0
GOYES

GOSBVL

RINSXM

=0VARID get buffer ID

A read buffer contents
A any to save?

conf2 no

=1 /ORES claim our buffer

1/0RES uses A,C,D1,Carry
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Ver. 3.33/Rev. 2241 POLL_HANDLING Page 30
967 EJECT
969 * :
970 * IF FORTH IS ACTIVE, WE HAVE TO DO SOMETHING
971 * HERE. WE DECIDE WHAT TO DO BASED ON THE
972 * VALUE OF ACTIVE, AS FOLLOUS:
973 *¥0 ---eem-- DO NOTHING, RTNSXM
974 ¥ IF ACTIVE#0
§7% * FIRST CHECK IF FROM FORTHX (oBASIC#0)
976 * IF SO CLEAK ACTIVE, RETURN HAVING HANDLED POLL
977 * ELSE
§78 * ] eee-ee-- ASSUME INIT1 HAS HAPPENED;
979 * RESET POINTERS, SHOW SIGN-ON MESSAGE
980 * AND ABORT
981 *¥2 —-eme--- BASICI/F/$ -- HIT A PAUSE. SET ACTIVE
982 * TO 1 AND "WAKEUP" (GO TO QUIT)
983 ¥3 coemmee BASICX -- COLLAPSE STACK
984 * AND RESTORE FORTH POINTERS; KILL
985 * TOBUFFER USED FOR BASIC COMMAND, CLEAN
986 * UP ITEMS ON RIN STACK, EXIT BASICX.
987 * ONE OTHER UAY UE CAN GET HERE, WHICH IS NOT DEPENDENT
988 * ON ACTIVE, IS THROUGH A MEMORY ERROR: IN THAT CASE
989 * A GOSUB TO MFERR NEVER RETURNS BUT GOES TO MAINLOOP.
930 * MEMERR’S ARE FLAGGED BY oERR=1 IN THE ERROR-POLL-HANDLER.
991 * SO WHEN oERR=1 WE WANT TO ABORT.
992 *
993 FIEERHEEEEEHEEEEEEEEEEEEEEEEEEEEEEEREEHEEHHE
994 00CBA 1BCO abqq DO=(5) =ACTIVE
BF2
895 00CC1 CE C=C-1 A C UAS 2, MAKE IT 1
996 00CC3 144 DATO=C A
997 00CC6 71F2 GOSUB  RSFP
998 00CCA 7576 GOSUB  SETI
999 00CCE 0000 CON(5) =WAKE
0
1000
1001 00CD3 144 abq DATO=C A RESET ERR? TO ZERO
1002 00CD6 6D82 GOTO abortq
1003
1004
1005 O0OCDA 7461 BASPOL GOSUB  FTHRM? FORTHRAM?
1006 OOCDE 53D GONC conf?2 NO JUST RINSXM
1007
1008 00CE1 7C81 GOSUB  GOOD? FORTHRAM in position?
1009 00CE5 52D GONC conf2 no just RINSXM
1010
1011 0OCE8 1BCO DO=(5) =ACTIVE MAKE SURE FORTH IS
BF2
1012 0OCEF 142 A=DATO A ACTIVE
1013 00CE2 8AC 7A%0 A ACTIVE?
1014 00CF5 50 GOYES  BPL0OO1 YES
1015 00CF7 50C GONC conf2 ELSE JUST RINSXM
1016
1017 OOCFA 1B2A BPLO01 DO=(5) =0BASIC CHECK IF FROM FORTHX

BF2
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1018 00D01 146 C=DATO A
1019 00D04 8AA ?C=0 A IF NOT,
1020 00DO7 02 GOYES  BPL002 CONTINUE
1021
1022 * we’re coming from FORTHX--we know this because
1023 * OBASIC contains a return addr instead of 0--however,
1024 * we may be in the middle of an implicit BASICF
1025 * i.e., FORTHX’ 1.0¥FNF’ would invoke BASICF and would
1026 * also invoke the BASIC interpreter inorder to evaluate
1027 * the user defined function, FNF. Therefore, we must
1028 * check to see if this is a BASICF by examining the
1029 * value in ACTIVE, if it is 2 then don’t reset anything.
1030
1031 * A(A)=ACTIVE
1032 00D0S CC A=A-1 A if ACTIVE = 2 then 1
1033 00DOB CC A=A-1 A now 0
1034 00DOD CC A=A-1 A we’ll carry after 3nd subtract
1035 0ODOF 411 GOC BPDONE clear nothing, just return
1036 00D12 D2 C=0 A set C(A)=0 and clear oBASIC & ACTIVE
1037 00D14 144 DATO=C A clear oBASIC
1038 00D17 1BCO D0O=(5) =ACTIVE
BF2
1039 OOD1E 144 DATO0=C A Clear OBASIC
1040 00D21 00 BPDONE RTNSXM BACK TO MAIN LOOP
1041
1042 00D23 669F abqqq GOTO abqq intermediate jump
1043
1044 00D27 3436 BPL00O2 LC(5) 99 HERE FROM OFF KEY FROM FORTH?
000
1045 OOD2E 8A2 24=C A
1046 00D31 B7 GOYES forpon YES, RESTART
1047 00D33 1BBB D0=(5) =oERR? ERR?=1 IF UE’RE IN MEMERR
BE2
1048 00D3A 146 C=DATO A WHICH RETURNS TO MAINLOOP
1049 00D3D CE C=C-1 A
1050 OOD3F 8AA 2C=0 A
1051 00D42 19 GOYES abq abort
1052 00D44 3420 LC(5) 2 ACTIVE=2 means BASICI,F,$
000
1053 00D4B 8A2 ?2A=C A
1054 00D4E 5D GOYES abqqq
1055 00D50 E6 C=C+1 A check ACTIVE=3
1056 00D52 8A6 7A%C A IF ACTIVE#3 THEN THIS MUST BE
1057 00D55 96 GOYES init1 could be INIT1
1058 00D57 8FO00 GOSBVL =COLLAP DON’T LEAVE MTH STK GARBAGE
000
1059 O00ODSE 8F00 GOSBVL =GETFP RESTORE FORTH POINTERS
000
1060
1061 *
10062 * FORTH RIN STACK HAS 3 THINGS SAVED THERE BEFORE CONTROL
1063 * PASSED TO BASIC SYSTEM: FIRST IS BUFFER ID#
1064 * OF IOBUFFER USED BY BASICX -- SAVED SO WE
1065 * CAN GET RID OF THAT BUFFER NOU;
1066 * THEN POP 2 RTINS TO CPU (SAVED FROM 0S).
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1067 *
1068 00D65 DC ABEX A RIN STK TO A(A)
1069 00D67 132 ADOEX
1070 0OD6A 146 C=DATO A GET BUFFER ID TO DEALLOCATE
1071 00D6D 109 R1=C SAVE
1072 00D70 164 D0=D0+ 5
1073 00D73 146 C=DATO A GET 1ST ADDR
1074 00D76 06 RSTK=C PUSH BACK TO CPU STACK
1075 00D78 164 DO=D0+ 5
1076 00D7B 146 C=DATO A GET 2ND ADDR
1077 00OD7E 06 RSTK=C PUSH BACK TU CPU STACK
1078 00DB0 164 DO=DO+ 5
1079 00D83 132 ADOEX NEW RTN STACK
1080 00D86 DC ABEX A INTO B(A)
1081 00D88 8F00 GOSBVL =SAVEFP IODAL WILL USE ALL PIRS
000
1082 00DSF 119 C=R1 BUFFER ID FOR IODAL
1083 00DS2 8F00 GOSBVL =I1/0DAL
000
1084 00D99 84D ST=0 13 THERE 1S NO LEGITIMATE WAY FOR
1085 * PRG1 TO BE RUNNING HERE, ALTHOUGH
1086 * SOMETIMES MAINLOOP HASN’T CLEARED
1087 * S13 YET
1083 00DSC B8F00 GOSBVL =SVSTAT SAVE PRGM STATUS AND CLEAR ANNUNCI
000
1089 0GDA3 5F00 GUSEVL =GETFP
000
1090 00DAA 03 RINCC
1091
1092 00DAC D2 forpon C=0 A
1093 00DAE CE C=C-1 A SET ACTIVE FOR RESTART
1094 00DBO 1BCO DO=(5) =ACTIVE
BE2
1095 00DB7 144 DATO=C A
1096 00DBA 6422 GOTO  XFORTH
1097
1098 *
1099 * note: this sign on message is duplicated at
1100 * OUTER INTERPRETER, if this message
1101 * changes, it must also be changed there.
1102 *
1103
1104 OODBE 1F6B initl D1=(5) =oONERR clear ONERR
BF2
1105 00DC5 D2 C=0 A
1106 00DC7 145 DAT1=C A
1107 00DCA 7DE1 GOSUB  RSFP set D1 and B(A)
1108 00DCE 7175 GOSUB  SETI
1109 00DD2 0000 CON(5) =PDOIQ
0
1110 00DD7 EO CON(2) 14
1111 00DD9 8405 NIBASC \HP-71 FO\
D273
1302

64F4
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1112 OODES 2545
8402
1314

1113 00ODF5 0000
0

1114

1115

MR%ZFTO_INITIALIZATION__ <840206
Ver. 3.33/Rev. 2241 POLL_HANDLING

NIBASC \RTH 1A\

CON(5)

=ABORT

Mon Feb 6, 1984 11:24 am
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1116
1117
1118
1119
1120
1121
1122
1123
1124
1125

1126
1127
1128
1128
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150

OODFA

00EO01

00EO3
00EO05
00EO8
00EOA
00EOD
O0EOF

00E11
00E14
00E16
OVE1A

3491
2E0

E2

CE
490
CE
440
03
02

16F
DO
15A3
6FDE

MRZFTO_INITIALIZATION <840206 Mon Feb 6, 1984

STITLE FORTH INITIALIZATION

ROUTINE TO CHECK THAT FILE TYPE
IN A[A] IS IN RANGE FthFil TO FthFil+3
EXIT: CARRY SET IF OK. A STILL HAS TYPE

Kk Kk k Kk Xk

TYPCHK LC(5) (=FthFil)+1

*

: THERE ARE 2 FORTH TYPES, FTHFIL & FTHFIL+1 (SECURE)
C=C-A A C=0FFSET
* OFFSET MUST BE ZERO OR ONE
C=C-1 A
GOC CHKYES
C=C-1 A NOU CARRY IF 1
GOC CHKYES
RINCC
CHKYES RINSC

CARRY IF ZERO

¥ CHECK TYPE OF FILE -- WHEN DO POINTS TO
* BEGINNING OF FILE

* GET TYPE IN A[A] AND CALL TYPCHK
*

F KRR 00

CHKTYP DO=DO+ 16 POINT PAST NAME

A=0 A

A=DATO 4

GOTU TYPCHK
* SAME EXIT CONDITIONS
* AS TYPCHK

11:24 am
Page 34
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1151 EJECT
1152 R R R R AR AT A R A T A A R A AR K s AR AR AR K AR AR K S
1153 *
1154 * CATALOG poll handler for FORTH
1155 * type files
1156 *
1157 HHEEEEEHEEEEEREEEEHEEOEEEEEOHOHOH
1158
1159 OOE1E 78DF CATPOL GOSUB TYPCHK
1160 00E22 440 GOC CATPO
1161 00E25 00 RINSXM
1162
1163 * IT IS ONE OF OUR TYPES.
1164 * TYPE IS IN A[A]
1165 * SET D1 TO TYPE TABLE, A[S] TO OFFSET,A[A] TO TYPE
1166 00E27 821 CATPO XM=0
1167 00E2A 1F00 Di=(5) =TYTABF
07E
1168 00E31 3471 LC(5) (=FthFil)-1 FIRST TYPE IN TABLE
2E0
1169 * MINUS ONE BECAUSE THEY WANT
1170 * A ONE FOR 1ST TYPE,2 FOR 2ND
1171 00E38 EE C=A-C A GET "OFFSET" INTO TABLE
1172 * (ONE IF NORMAL TYPE)
1173 00E3A 816 CSRC PUT IN C[S]
1174 * A[A] STILL HAS TYPE
1175 OOE3D ACA A=C S WITH OFFSET IN S
1176 O0OE40 03 RINCC
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1177 EJECT
1176 I T3 FH T F R IR H I T T FFEHIIFFTH T I I HHHH e HFHHH N
1179 *
1180 * THIS RINE MAKES SURE THAT:
1181 *
1182 * 1) THE FIRST FILE IN THE CHAIN (POINTED
1183 * TO BY MAINST IS CALLED "FORTHRAM"
1184 *
1185 * 2) THAT IF THIS FILE IS CALLED
1186 * "FORTHRAM" IT IS OF THE CORRECT
1187 * TYPE.
1188 *
1188 * IT RETURNS UITH CARRY set IF ITS THE RIGHT FILE
1190 : AND IT RETURNS WITH CARRY clear OTHERUWISE
1191
1192 * It assumes that if the above 2 conditions are
1183 ¥ met that the data in FORTHRAM is in the correct
1194 * location because the configuration poll handler
1195 * will make sure of it.
1186 *
1197 R s s e s R E I EaaaEEa ey oy es]
1198
1199 00E42 20 =FTHRM? P= 0
1200 00E44 1B0O DO=(5) =MAINST first let’s see if
000
1201 OOE4B 146 C=DATO A FORTHRAM has been created!
1202 OOE4E 134 Do=C if not, don’t handle
1203 00E51 1527 A=DATO U read name of 1st file in chain
1204 OOES5 3r64 LCASC \MARHTROF\ see if its FORTHRAM
F425
4584
2514
D4
1205 00E67 976 2A4C U RIGHT NAME?
1206 OOE6A 50 GOYES  NOFTRM NO!
1207 * NOU CHECK TYPE
1208 00E6C 544 GONC CHKTYP CARRY SET IF OK, ELSE CLEAR
1209
1210 00E6F 03 NOFTRM RINCC
1211
1212 * this routine is a further check used by Main Loop poll
1213 * handler, error poll handler and insufficient mem poll
1214 * handler, it is called after FTHRM? in these routines.
1215 * 1t assumes that DO points beyond the name field in the
1216 * file header and that it can use DO, A and C. It makes
1217 * sure that the FORTHRAM file is correctly positioned;
1218 *¥ if it is not correctly positioned it rtns carry clear
1219 * and none of these polls should activate FORTH.
1220
1221 O0E71 16F =GOOD? DO=DO+ 16
1222 00E74 164 DO=D0+ & point to old addr of FORTHRAM
1223 O0E77 142 A=DATO A read old addr
1224 00E7A 1B0O DO=(5) =MAINST
000
1225 00E81 146 C=DATO A addr of FORTHRAM
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1226 00OE84 8A2
1227 00E&7 00
1228 00E39 03

MR%FTO_INITIALIZATION_ <840206
FORTH_INITIALIZATION

?A=C
RTNYES
RTNCC

A

file in position?
yes, rtn with carry set
no, rtn with carry clear

Mon Feb 6, 1984 11:24 am
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1229 EJECT
1230
1231 IHHHHHEEEHEEREEEEEEEHHEEEEEHE
1232 * *
1233 *  ERROR poll handler *
1234 * *
1235 FHEHEEEEEHEEEEEEEEREEEEEEEHE
1236
1237 LT *
1238 * IS FORTHRAM FILE *-_NO---->RIN
1239 * CORRECTLY POSITIONED? *
1240 W e *
1241 * |
1242 * | YES
1243 * |
1244 L T *
1245 * ERROR ROUTINE CALLED ¥--YES--->RIN
1246 * BY EMSG (IN ABORT)? * (POLLING ALREADY
1247 L e * DONE THERE)
1248 * |
1249 * INO
1250 * |
1251 W e o *
1252 * ACTIVE=-2? *--YES-->RIN (FLAG SET BELOW...
1253 L * POLL GENERATED VHILE STILL
1254 * | IN THIS POLL,FOR TRANSLATO
1255 * |
1256 * INO
1257 * I
1258 L T E *
1259 * ACTIVE=2,3,4,5? ¥ _NO-->--=—=mmmmmmm - +
1260 W e * |
1261 * | I
1262 * |YES (IN BASICX OR BASICI,F,$) I
1263 * | |
1264 ¥ e e * |
1265 * BASIC ON-ERROR CONDITION *--YES-->RTN (LET ON-ERROR |
12606 * IN EFFECT? HAPPEN) |
1267 L * |
1268 * | |
1269 * INO |
1270 * | I
1271 B it e e e * [
1272 * SAVE PROGRAM STATUS * |
1273 * (SO WE SHOW SUSPEND * I
1274 * UHEN UE RETURN TO BASIC * I
1275 et * |
1276 * l |
1277 * | mmm e e e +
1278 * |
1279 H e e *
1280 * SET ACTIVE TO -2 (FOR CHECK ABOVE) *
1281 * *
1282 * COLLAPSE POLL AREA *

K e e e e e e —— e ————————— *

1283

MRZFTO_INITIALIZATION_ <840206 Mon Feb 6, 1984 11:24 am
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1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306

*

|
|
___________________________ *
ONERR=0? (FORTH ON-ERROR) *--YES-->*
__________________________ * *
| *
l *
| ¥*
_____________________ * *
CALL MFERR* *
..................... *

I
(MEMORY ERROR MAY NOT
RETURN, GOES TO MAIN
LOOP -- WE HANDLE
MEMERR POLL SPECIFICALLY)
|
|
________________________ *
SET ACTIVE TO 1 *
RESET FORTH POINIERS *
DO ABORT *
........................ »*

Feb 6, 1984 11:24 am
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RESET FORTH POINTERS
GET cfa FROM ONERR
CALL SETI

DO EXEC, QUIT

%k ok Xk Xk
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1307
1308
1309
1310
1311
1312
1313
1314
1315
1316

1317
1318
1318
1320
1321

1322
1323
1324
1325
1326
1327
1326
1324
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344

1345
1346
1347
1348

1349
1350
1351
1352
1353
1354
1355
1356
1357

00E8B
00ESF

00ES2

00ES4
00ESS8

00ESB

00EA2
00EAS
0OEAS8
00EAA
00EAC

00EB3
00EB®6
00EB9
00EBC
00EBE

00ECO
COEC2
00EC4
00EC7

00ECS
00ECB
00ECD
00EDO
00ED2

0O0EDS
00EDC
OOEDF
00EE1

OOEES8
OOEEB
O0EED
OOEFO

00EF3

73BF ERRHND
440

00 rtnhnd

79DF ERRHOO
59F

1BBB
BEF2
146

40

00

1BCC ERHXO
BF2

AF2

146

8AE

40

00

X N X%

MRZFTO_INITIALIZATION
FORTH_INITIALIZATION

EJECT

GOSUB  FTHRM?
GOC ERRHOO
RTNSXM

GOSUB  GOOD?
GONC rtnhnd
D0=(5) =oERR?
C=DATO A

?2C=0 A

GOYES ERHXO
RINSXM

D0=(5) =ACTIVE
C=0 1%
C=DATO A

72CH0 A

GOYES ERRHO1
RTNSKM

<840206

IS IT RIGHT FILE?
YES! HANDLE IT

OTHERWISE JUST RIN

FORTHRAM in position?
no RTNSXM

FIRST CHECK FOR FORTH ERROR
NOT FROM EMSG? (IN FT3)
THEN GO ON

LET’S SEE IF FORTH IS ALIVE
CLEAR FOR CSRB BELOU
READ FLAG

ACTIVE?

NO, just return

UE HAVE AN ERROR OR OUT OF MEMORY CONDITION
THE FORTHKAM FILE EXISTS AND FORTH IS ACTIVE

* NOU WE MUST DISPLAY THE ERROR MESSAGE AND THEN
* REACTIVATE FORTH

*

E6  ERRHO1
E6
8AE

D2 ERRrtn
E6

118

00

1B2A ERRO2
BF2

142

8A8

8F00

000
*

*

86D ERRO2+

74
81E
81E

CE

C=C+1 A
C=C+1 A
72C#0 A
GOYES ERRO2

C=0 A
C=C+1 A
C=R0O
RINSXM
DO=(5) =oBASIC
A=DATO A

?A=0 A

GOYES ERRO2+
GOSBVL =GIS13

?ST=0 13
GOYES  ERRO3
CSRB

CSRB

C=C-1 A

CHECK FOR -2

SET RIGHT BELOW AT ERRO3
0 MEANS THIS IS THE POLL
WE JUST SENT

NEED TO CLEAR CARRY
SAVE MSG#

FORTHX?

IF SO,

RESTORE P@1-RUNNING FLAG

SO ON ERROR CAN HAPPEN

(C UNTOUCHED)

PR@1 NOT RUNNING?

THEN IGNORE ON ERROR

check for ACTIVE=3 (BASICX)
or ACTIVE=2 (BASICI,F,$)
plus two added above, =5oré4
(we’re also testing for 6&7)
lose former 4’s bit

Mon Feb 6, 1884 11:24 am
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1358
1359
1360

1361
1362
1363
1364
1365
1366
1367
1368
1368
1370
1371
1372

1373

1374
1375
1376
1377

1378
1379
1380
1381
1382

1383

1384
1385
1386
1387
1388
1389
1390

1391
1382
1383

1394
1395
1396
1397
1398
1399
1400

1401
1402
1403

OOEF5
O0EF8
OOEFA

00F01
00F04
00F07
00F03
00F0C
O00FOF
00F12

00F14
00F17
00F1A
O0F1E

00F25

00F2C
00F2F
00F32

00F3Y
00F3B
00F3D
OOF3F
00F42

00F49

00F50
00F53
00F55
00F58
00F5A

00F5D

00F64
00F67

O0F6E
00F70
00F72

00F75
00F79
00F7D

8AE
A3
1B0O
000
146
8AE
2C
164
146
8AE
7B

118
109
3100
8F00
000
8F00
000

119
108
1BCO
BE2
De
CE
CE
144
8F00
000
1B6B
BF2
146
D7
8AE
A2
118

8F00
000

84D
1BCO
BF2
D2
E6
144

7240
76C3
0000
0

MR%FTO_INITIALIZATION

FORTH_INITIALIZATION -

ERRO3

abortq

2C#0
GOYES
DO=(5)

C=DATO
2C#0
GOYES
DO=D0+
C=DATO
2CH#0
GOYES

C=RO
R1=C
Lc(2)
GOSBVL

GOSBVL

A
ERRO3
=ERRSUB

A
A
ERRrtn
5
A
A
ERRrtn

=f1SUSP
=SFLAGS

=SVSTAT

=ACTIVE

n > > >

COLLAP

=0oONERR

ONERX

=MFERR*

13
=ACTIVE

> > >

RSFP
SETI
=ABORT

<840206 Mon Feb 6, 1984 11:24 am
Page 41

IF IN BASIC,
THEN RETURN IF ON ERROR

IS IN EFFECT

SVST UIPES OUT RO WHICH IS IMPORTANT
(IT DOESN’T TOUCH R1)
SET SUSPEND FLAG SO PROGRAM HALTS
WHEN WE EXIT FORTH
SAVE CURRENT PRGM STATUS (OVERWRITE
STATUS ON ENTRY TO FORTH) & CLEAR AN
RESTORE RO

RESET IN CASE UE FELL THROUGH HERE

FLAG CHECKED ABOVE
-2

SET IN ACTIVE
COLLAPSE POLL AREA

CHECK ON ERROR FLAG

SAVE POSSIBLE CFA

RO HAS MSG#

GO DO THE MESSAGE

RESET ACTIVE TO 1

SET DO=I AND RUN
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1404
1405
1406
1407
1408
1408
1410
1411
1412
1413

1414
1415
|4 {_(;

1417

1418
1419
1420

1421
1422
1423
1424
1425

1426

1427
1428
1429
1430

1431
1432
1433
1434
1435
1436

00F82

00F89
00F8B
00FuD
0030

00F97
00F9A
O0F9E

00FA5
00FA7
00FAA
O0FAD
00FB1

00FB6

00FBB

00FC2
00FC5
00FC8
00FCB
00FCE
00FDO

valid.

%k ok ok ok Kk Kk

MRZFTO_INITIALIZATION <840206 Mon Feb 6, 1984 11:24 am
FORTH_INITIALIZATION

Page 42

We make the assumption here that we were executing some
mainframe subroutine when an error occurred over which we
no ability to stop; since we always save the FORTH systenm
pointers away before we call a mainframe routine we also
assume that the info returned by GETFP (see MR/FI7) is

F IR KRR3¢

1BCO =ONERX
BF2
D2
E6
144
1B0O
000
118
15C3
8F00
000
DB
1C4
145
7293
0000

0000

* RESET

1B11 RSEFP
BF2
146
137
164
146
DD
01

D0=(5) =ACTIVE

C=0 A
C=C+1 A
0ATO=C A
DO=(5) =ERR#

C=RO
DATO=C 4
GOSBVL =GETFP

C=D A
D1=D1- 5
DAT1=C A
GOSUB SETI
CON(5) =EXEC

CON(5) =QUIT

FORTH POINTERS
DO=(5) =0S0

C=DATO A
CD1EX
DO=D0O+ 5
C=DATO A
BCEX A
RIN

nust reset ACTIVE to 1

which means FORTH is
running in normal mode

ERRMSG#

STORE ERROR NUM, UHICH MFER WOULD HAV
restore FORTH pointers
GET CFA

PUT CFA ON STACK

START OF DATA STACK

D1 NOW DATA STK PIR
DO-->RIN STK PIR

B(A)=RIN STK PIR
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1437 EJECT
1438
1439 00FD2 8D0O0 FORTHd GOVLNG =OUTELA
000
1440 00FD9 03  FORTHp RINCC
1441 O0FDB 7FFF REL(5) FORTHd
3
1442 OOFEO 9FFF REL(5) FORTHp
F

¥0FFICIALLY UNOFFICIAL#*

HMOPMAS

THE READER AGREES NOT TO
CONTACT THE MANUFRCTURER
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1443 EJECT
1444 O0FES 7740 =XFORTH GOSUB XFTH
1445 % HANDLED ALL FILE INITIALIZATION
1446 * NOW SET UP INTERPRETER LOOP
1447 OOFE9 63F2 GOTO RESTRT
1448
1449
1450
1451 OOFED AF2 =FRCHK C=0 N
1452 00FF0 20 p= 0
1453 O0FFz 3F64 LCASC \MARHTROF\
F425
4584
2514
D4
1454 01004 AFA A=C U
1455 01007 8F00 GOSBVL =FILEF CHECK TO SEE IF THE RAM FILE EXISTS
000
1456 * FILEF only checks in MF RAM which is
1457 * what we vant,
1458
1459 0100E 441 GOC FRCKO FILE DOESN’T EXIST
1460 01011 133 AD1EX PUT FILEPIR IN A
1461 01014 131 Di=A PUT BACK IN D1 FOR FILEEX
1462 01017 130 DO=A TO PUT IN DO FOR CHKTYP
1463 0101A 73FD GOSUB  CHKTYP
1464 0101E 560 GONC typerr FILE EXISTS BUT IS WRONG TYPE
1465 01021 03 RINCC
1466
1467 01023 02 FRCKO RTNSC
1468
1469 01025 3100 typerr LC(2) =eFTYPE
1470 01029 8DOO GOVILNG =MFERR
000

1471
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1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495

1486
1497

1498
1499
1500

1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515

1516
1517
1518
1519
1520

1521

MRAFTO_INITIALIZATION_ <840206

EJECT

01030 79BF =XFTH GOSUB FRCHK

01034
01037

0103B

01042
01044

0104B
0104D

01054
01057

01059

0105C
0105E
01060
01063
01066
01068

0106F
01072
01074

460
6B13

349A
610
D5
343D
AF2

DA
1B0O
000
146
EE

412

C1
D9
109
146
DA
8F00
000

5E1
20
8D00
000

GOC INITO5
GOTO  FILEEX

Mon Feb 6, 1984 11:24 anm
Page 45

DOES FILE EXIST?

YES, IT DOES

s L s s
* YE MAY NEED THIS ADDR FOR CUSTOM ROMS (SOFT ADDRESSED)
NN EEHHORHEEHEEEHOHHOHOEHEHEHOHHOHH

=ROMADR GOSUB ROMST
ROMST C=RSTK

k k %k %k k Kk Xk

*

SUCKER.

* %k Xk k >k

INITO5 LC(5) FSIZET

B=C A
LC(5)  =MINFIL

A=C A
DO=(5) =MAINST
C=DATO A
C=A-C A
GOC BIGERR
*
*
*
*
B=B+C A
C=B A
R1=C
C=DATO A
A=C A
GOSBVL =MVMEM+
*
GONC  INIT10

ERR P= 0
GOVLNG =MFERR

- ————— - - = - - - -

Determine ROM base addr, return it in C(A)

determine start addr of this ROM

clear offset from start of file
C has ROM start addr

——— ——————— - — - - - - — - - - - .- - - -

OUR RAM FILE DOES NOT EXIST, THEREFORE, WE MUST BLOU OPEN
A HOLE AT THE START OF THE FILE CHAIN AND CREATE THE

FILE SIZE APPROX 3K BYTES

FILE SIZE IN NIBS
ADJUSTIABLE FILE START

POINTER TO START OF CHAIN

C(A)=START OF 1ST FILE
NEEDED DEAD SPACE IN FILE

IF THIS NUMBER IS NEGATIVE
THEN UE HAVE CONFIGURATION
PROBLEM--FORTHRAM WILL NOT BE
ABLE TO BE PLACED CORRECTLY

REAL NECESSARY SIZE TO CREATE

SAVE COPY IN R1 FOR LATER
START OF 1ST FILE
A(A)=START OF 1ST FILE
A(A)=C(A)=1ST FILE IN CHAIN,

P=0, B(A)=OFFSET(FILE SIZE)
FILE CREATED

NOT CREATED, ERROR
JUMP TO ERROR CODE
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1522
1523
1524
1525
1526

1527
1528
1529
1530
1531

1532
1533
1534

1535
1536
1537
1538

1539
1540
1541
1542
1543
1544
154+
1546
1547

1548
1549
1550
1551
1552

1553
1554
1555
1556
1557
1558
1559
1560
1561

1562

0107B
0107D
01081
01083
01087

0108E
01091
01094
01097

010A9
010AD
010BO
010B6
010BA
010BD
010C0

010C7
010CS

010CC
010CF
01002
01005

010D8

010DF
010E3

010ES8
010ED
010F2
010F7

010FC

22
31F2
20
3143
8D00
000

110
130
131
3F64
F425
4584
2514
D4
1557
17F
3381
2E
15D3
17F
111
3402
000
EE
145

174
136
145
156

8F00
000

79B1
9B10

C7D0
COFO
0000
1000

C7D0

MRAFTO INITIALIZATION

BIGERR P= 2
LC(2) =ID
pP= 0
LC(2)  =eCONF
GOVLNG =BSERR
INIT10 A=RO
DO=A
D1=A
LCASC  \MARHTROF\
DAT1=C U
D1=D1+ 16
LC(4) =FthFil
DAT1=C 4
D1=D1+ 16
A=R1
LC(5) 32
C=A-C A
DAT1=C A
D1=D1+ 5
CDOEX
DAT1-C A
CUOEX
GO3BVL =WFTMDT
*
¥*
GOSUB  TBLMOV
CON(5) =TBLLEN

<840206

Mon Feb 6, 1984 11:24 am
Page 46

GIVE CONFIGURATION ERR

A(A)=START OF FILE

WRITE OUT FILENAME
FILE TYPE
WRITE OUT FILE TYPE

RECOVER FILE SIZE
HEADER OVERHEAD

OFFSET TO NEXT FILE IN CHAIN
WRITE TO FILE

POINT TO RAMFILE ADDR HOLDER

WRITE OUT RAMFILE START ADDR

DO->START OF FILE; WRITE

FLAGS, TIME & CREATION
DATE TO FILE

move stuff to ram
length of table

IO EEEEEEEEEEEEEEEEEEEEEEEEEEECEEE

*

* INITIALIZATION OF RAM FILE

¥*

*
*
*

I HFHFHHOEEHEEEEEEEEEOE000

CON(5)
CON(5)
CON(5)
CON(5)

CON(5)

=DSTK

=RSTK

0

1

=DSTK

DSTKAD

RSTKAD

IREG

ACTIVE

SO
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1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589

1590

01101
01106
0110B
01110
01115
0111A
0111F
01124
01129
0112E
01133
01138
0113D
01142
01147
0114C
01151
01156
0115B
01160
01165
01164
0116F
01174
01179
0117E
01183

01188

COFO
3
C7D0
3
CDEO
3
COFoO
3
COFO
3
€711
3
CACF
2
0600
0
0000
0
F100
0
FFEF
F
0000
0
0000
0
0000
0
0000
0
0000
0
TACF
2
7ACF
2
0000
0
A000
0
0000
0
0000
0
0000
0
0000
0
1BCF
2
1BCF
2
0D00
0
0000

MRZFTO _INITIALIZATION

CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON (5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON (5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)

CON(5)

=RSTK
=TIBF
=USEIT
=RSTK
=RSTK
=LAST+1
=FRTHVL
RECSIZ
0
NAMLEN
1233333
0

0

FRTHVC
FRTHVC

10

DICTST
DICIST

BUFLEN

<840206

Mon Feb 6, 1984

RO
TIB
USE
PREV
FIRST
LIMIT

VOC-LINK

11:24 am
Page 47

SET RECORD SIZE TO 86 BYTES

#TIB
WIDTH
WARNING
OKFLG
BLK
IN
SPAN
SCR
CONTEXT
CURRENT
STATE
BASE
DPL
FLD
Csp
HLD
FENCE
DP

BUFFER LENGTH IN NIBS

CURRENT LINE # IN ACTIVE BUFFER
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0
1591 0118D 0000 CON(5) 0 BASIC RETURN
0
1592 01192 1000 CON(5) 1 HPIL LOOP #
0
1593 01197 0000 CON(5) © HPIL SECONDARY ADDR
0
1594 0119C 1000 CON(5) 1 HPIL PRIMARY ADDR
0
1595 011A1 0000 CON(5) © ON ERROR
0
1596 01146 0000 CON(5) © ERROR?
0
1597 * MORE VARIABLES...
1598 FLOATING POINT STACK TAKES 80 NIBS!
1599 (VARIABLES oX,o0Y,0Z,0T)
1600 011AB BSS 80
1601 FILENAME VARIABLE TAKES 8 BYTES, 16 NIBS
1602 011FB BSS 16
1603
1604 INDIRECTION VECTORS
1605
1606 0120B 0000 CON(5) =IINTRP INTERPRET
0
1607 01210 0000 CON(5) =ICREAT CREATE
0
1608 01215 0000 CON(5) =INUMB NUMBER
0
1609 0121A 0000 CON(5) =ICOMMA COoMMA
0
1610 0121F 0000 CON(5) =ICCOMA c,
0
1611 01224 0000 CON(5) =IALLOT ALLOT
0
1612 01229 0060 COoN(5) =IUNIU not unique message
0
1613
1614 ASSEMBLER VARIABLES
1615
1616 0122E 0000 CON(5) 0 VARID -- ASSEMBLER VARIABLE
0
1617 01233 8300 CON(5) 56 PAGESIZE
0
1618
1619 NOU THE STRING VARIABLE LISTING
1620 IT LOOKS LIKE: 20 00 {40 NIBBLES} -- i.e.,STRING OF MAXLEN 20
1621 01238 41 CON(2) 20
1622 0123A BSS 42
1623 2 MORE ASSEMBLER VARIABLES
1624 01264 0000 CON(5) © PARRT
0
1625 01269 0000 CON(5) 0 PRORT
0
1626 MORE VARIABLES
1627 0126E 0000 CON(5) 0 PSTAT -- PROGRAM STATUS SAVE
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0
1628 01273 0000 CON(5) ©
0
1629 *
1630 F e o
1631 * END OF VARIABLES
1632 *
1633 *
1634
1635 01278 0000 CON(5) ©
0
1636 *FRTHHD goes here
1637 0127D 5C CON(2) #C5

1638 0127F 64F4
2545

1639 01287 8C

1640 01289 0000

NIBASC \FORT\

CON(2) \H\+#80
CON(5) =DOVOC

1641 0128E 18
1642 01290 0A

CON(2) #81
CON(2) \ \+#80

1643 *FRTHVC goes here

1644 01292 29CF CON(5) FRTHHD
2

1645 *FRTHVL goes here

1646 01297 0000 CON(5) ©
0

1647 *¥DICTST goes here

1648

1649 0129C 07 TBLMOV C=RSTK

1650 0129E 135 D1=C A

1651 012A1 AFO A=0 u

1652 01244 143 A=DAT1 A

1653 012A7 174 D1=Di1+ 5

1654 012A4 1EDF DO=(5) =DSTKAD
AFZ

16E5 *

1656 *

1657 * and nibbles extra in A[S]

1658 * Dl=source address

1659 * DO=target address

1660 *

1661 012B1 814 ASRC

1662 012B4 8F00 GOSBVL =NMOVE1l
000

1663 *

1664 *

1665 *

1666 012BB 8F00 GOSBVL =SVSTAT
000

1667 012C2 20 P= 0

1668 012C4 1F11 D1=(5) =0S0
BE2

1669 012CB 147 C=DAT1 A

1670 012CE 135 D1=C

1671 012D1 1B61 D0=(5) =oRO

MRZFTO INITIALIZATION_ <840206

Mon Feb 6, 1984 11:24 am
Page 49

UNUSED VARIABLE AS OF 11-8-83

FORTH - first entry in RAM dictionary

end of RAM dictionary chain

clear for shift below
get count

enter NMOVE after MOVSET with word count in A[A)

/16, REMAINDER IN A[S]

NOW SAVE PROGRAM STATUS, INCASE WE HAVE BEEN RUNNING
OR WANT TO TURN ANNUNCIATORS BACK ON AT THE END

DATA STK ADDR
D1=DATA STK PIR
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1672
1673
1674
1675
1676
1677
1678
1679
1680

1681
1682
1683
1684
1685

1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701

1702
1703

1704

1705

1706
1707

1708
1709
1710
1711

1712
1713
1714

012D8
012DB

012DD
012DF

012E6
012E9
012EB
012ED
012F0

012F7
012F9
012FC
012FE

01301

01305

01304
0130C

0131C

01328

0132D

01334
01337
0133A
0133E

01343

BF2
146
01

D5
1BCO
BF2
142
D2
E6
144
1B2A
BE2
CE
144
E4
4E2

TE30

0000

EO

8405
D273
1302
64F4
2545
8402
1314
0000

1BDF
AF2
146
137
7500
0000

07

MRZFTO_INITIALIZATION__ <840206

C=DATO
RIN

*

A

Mon Feb 6, 1984 11:24 am
Page 50

SET C=RIN SIK PIR

* IF CALLED FROM XFORTH, WE ESSENTIALLY DROP THROUGH HERE

*

RESTRT B=C
DO=(5)

A=DATO
C=0
C=C+1
DATO=C
D0=(5)
C=C-1
DATO=C
A=A+1
GOC

GOSUB

there!

%k dk ok e ok k kK Kk Xk

CON(5)

CON(2)
NIBASC

NIBASC

CON(5)

WAKEUP DO=(5)

C=DATO
CD1EX
GOSUB
CON(5)

=SET1 C=RSTK

A
=ACTIVE

n>r P>

oBASIC

WAKEUP

SETI

OUTER INTERPRETER

note: this sign on message is
1f thils message changes

=PDOTQ

14
\HP-71 FO\

\RTH 1A\

=QUIT

=DSTKAD
A

SETI
=WAKE

B(A)=RIN STK PTR
SET FORTH AS ACTIVE

SEE WHAT’S THERE NOU
WRITE A ONE TO ACTIVE
reset oBASIC to 0

C(A)=0

CHECK FOR -1 LEFT BY SLEEP
SET I TO QUIT RINE

WHICH IS REALLY THE
OUTER INTERPRETER

replicated at initl
it must also be changed

data stack save area

read old data stack value
restore old data stk

POP ADDR OF OI
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1715
1716

1717
1718
1719
1720
1721
1722
1723

1724

1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738

1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765

01345
01348

0134F
01353
0135A

01361
01363
01366
01369
0136B

0136F
01372

01375
01378
0137A

0137E

01385
01387

0138A
0138D

01390
01393

01395
01398

01394
0139C
0139E

136
8D00
000

622D

1B0O
000
343D
AF2
DE
146
8B6
60
6F0D

133
131

8A2
60
6680

3452
000
c2
134

146
140

8A2
83

8B6
51

D5
E8
34A2

MRAFTO_INITIALIZATION__ <840206 Mon Feb 6, 1984 11:24 am
Ver. 3.33/Rev. 2241 FORTH_INITIALIZATION

CDOEX

GOVLNG =NEXT00

Page 51

DO=1

* RE-ENTERING FORTH, THE FILE ALREADY EXISTS

ERR1 GOTO

FILEEX DO=(5)
LC(5)
ACEX
C=DATO
?28>C
GOYES
GOTO

OKY AD1EX
D1=A

?A=C
GOYES
GOTO
OKYO LC(5)

C=A+C
D0=C

C=DATO
DATO=A

?4=C
GOYES

CASE 1:

CASE 2:

dk ok ok ok ok ok ok k dk ok Kk

28>C
GOYES

CASE1

ERR
=MAINST

=MINFIL

OKYO
MVFILE

37

GOFRTH

A
CASE2

ERROR OUT

HIGHEST POSSIBLE START ADDR

C(A)=ADDR OF 1ST FILE
ARE WE SAFE???
YES
NO

A(A)=ADDR OF OUR FILE

IS FILE IN PLACE?

YES, SEE IF IT NEEDS ADJUSTING
NO, MOVE IT

SET DO-->0OLD RAM FILE ADDR

WHICH LIVES AFTER FILE
HEADER

C(A)=0LD FILE ADDR
WRITE OUT NEU "OLD FILE ADDR"

NO SHIFT NECESSARY?
RIGHT!

IF NEU FILE ADDR IS LOWER IN MEMORY THAN OLD FILE ADDR
THEN WE MUST INCREASE THE AMOUNT OF DEAD SPACE IN RAM FILE

IF NEU FILE ADDR IS HIGHER IN MEMORY THAN OLD FILE ADDR
THEN UE MUST DECREASE THE AMOUNT OF DEAD SPACE IN RAM FILE

NEW > OLD ?
YES

B=(OLD-NEW), A POSITIVE #
OVRHD+5 FOR RAM FILE ADDR
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1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776

1777
1778
1779
1780
1781

1782
1783

1734
1785
1786
1787

1788
1789

1790

1791
1792
1793

1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809

013A5
013A7

013A9

013AD
013B0
013B2
013B4
013Bb
013BD
013BF
013C2

013C4

013CB

013D¢
013D4

013D7

013DE
013E1

013E8
013EF
013F2
013F5

013FC
013FF

MRZFTO_INITIALIZATION_ <840206 Mon Feb 6, 1984 11:24 am
Jer. 3.33/Rev. 2241 FORTH_INITIALIZATION

000
ce C=C+A
DE ACEX
*
*
6A10 GOTO
130 CASE2 DO=A
D5 B=C
EE C=A-C
Ca A=A+C
34A2 LC(5)
060
ca A=A+C
136 CDOEX
E1l B=B-C
8F00 SHIFT GOSBVL
000
1B6B GOFRTH DO=(5)
BE2
D2 C=0
144 DATO=C
*
1BBB DO=(5)
BF2
144 DATO=C
8F00 GOSBVL
000
1BDF DO=(5)
AF2
146 C=DATO
135 D1=C
1B61 DO=(5)
BF2
146 C=DATO
01 RIN

1810 01401 17F
1811 01404 17F
1812 01407 137

*

A
A

SHIFT

£ > D >

>

=00ONERR
A

A
=0ERR?

A
=SVSTAT

=DSTKAD

=0R0

Page 52

A(A)=(START OF DEAD SPACE)
B(A)=# NIBS TO BLOU OPEN
C(A)=FILE START ADDR

DO--> FILE
(NEW-OLD), A POSITIVE #

FILE START + (NEW-OLD)

A(A)=DEAD SPACE + (NEW-OLD)
C(A)=NEU FILE ADDR
B(A)=(OLD-NEU), NEG #

SHIFT FILE

ZERO ON ERROR FLAG

(THIS IS FOR STAKT-UP
FILE-EXISTS PATH OF BOTH
FORTH AND XFTH)
FLAG USED BY EMSG, CHECKED IN BYE

CLEAR IT
save BASIC program status

TOS SAVED BY BYE
READ START OF DATA STACK
SET D1 UP AS DATA STACK

READ START OF RIN STK
(SET UP FOR RESTRT)

* THIS AMBITIOUS ROUTINE WILL ADJUST THE FILE ORDER TO
MAKE SURE THAT THE FORTHRAM FILE IS FIRST IN THE CHAIN.
AS LONG AS UE HAVE 37 BYTES OF FREE MEMORY WE CAN SWITCH

*
*
*
*

*

FILE ORDER.

* FIND AVM (AVAILABLE MEMORY); ERROR OUT IF AVM < 37 BYTES
* (BOTH OLD AND NEW FILES MUST KEEP THEIR HEADERS DURING THIS
AND EACH HEADER REQUIRES 37 NIBS)

*
*

MVFILE D1=Dl+

D1=D1+
CD1EX

16
16

PT TO LINK FIELD OF OLD FILE
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1813
1814
1815
1816

1817
1818
1818
1820
1821
1822
1823
1824

1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839

1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856

1857
1858
1859
1860

1861
1862

0140A

0140D
0140F

01416

0141D
01420

01424
01426
01428

0142B
01420

01430
01437

01439
0143C

0143E
01441

01443

01445
01447

0144E
01451

01453

0145A

134

20
34A4
000

8F00
000
560
6EQF

DE
Co
136
06
134

3402
000
DD

146
Ccs

8B2
40

DA

DC
1F00
000
147
DA

8F00
000
45C

MR%ZFTO INITIALIZATION__ <840206

DO=C
P= 0
LC(5) 74
*
*
*
*
* ACCOMMODATE LEEWAY PLUS THE
*
GOSBVL =MEMCKL
GONC MVOK
ERR2 GOTO ERR1
MVOK ACEX A
A=A+B A
CDOEX
RSTK=C
DO=C
*
*
* MOVE AVM
*
LC(5) 32
BCEX A
C=DATO A
C=C+B A
74<C A
GOYES NEMEM
*
A=C A
*
* OPEN AVM AT @MAINST FOR NEU
»*
NEMEM  ABEX A
D1=(5) =MAINST
C=DAT1 A
A=C A
GOSBVL =MVMEM+
GOC ERR2

Mon Feb 6, 1984 11:24 am
Page 53

DO IS NOT TRASHED BY MEMCKL

MIN NIBS TO DO TRANSFER

IT WOULD BE HANDY TO NOT HAVE TO ALLOU FOR LEEWAY’S WORTH
OF MEMORY HERE, SIMPLY BY SETTING P=1, HOUEVER....
MVMEM+ DOES INSIST THAT THERE BE ENOUGH MEMORY TO

AMOUNT OF THE MOVE.

CHECK FREE MEMORY

NOT ENOUGH MEMORY

A(A)=AVM-T4

ADD 74 BACK IN

SAVE LINK FIELD OF OLD
FILE ON CPU RIN STK

TEST TO SEE IF AVM => FILE SIZE; IF SO MOVE WHOLE FILE, ELSE

# NIBS OVERHD PRECEEDING LINK FIELD
INTO B(A)

# NIBS TO NEXT FILE
TOTAL FILE SIZE

AVM < REQUIRED 7 A=AVM
NOT ENOUGH MEMORY TO TRANSFER WHOLE
FILE, TRANSFER AVM

PLENTY OF MEMORY, TRANSFER FILE
FILE
B(A)=#NIBS TO OPEN

SET BOTH A(A) & C(A)

TO @IAINST, THIS TELLS MVMEM+
WE ARE CREATING A NEU FILE

B(A)=AVM STILL

out of memory!!!!
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1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878

1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889

1890
1891
1882
1893
1894
1885
1896
1897
18498
1899
1900
1901
1902
1903

1904
1905
1906
1907
1908
1908
1910

1911
1912
1913

0145D
0145F
01401

01463
01466
01469

0146C
0146F

01472

01479
0147C
0147F
01482

01489
0148B

0148E
01491

01493

0149A
0149C

0149E

01440
014A3

07
o
06

136
18F
18F
132
11A

8F00
000

134
16F
16F

340E
1333
cs
144

130
Co

3452
000
E9
DD

06
136

8F00
000

MRZFTO INITIALTZATION _<840206 Mon Feb 6, 1984 11:24 am
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: MOVE AVM UORTH OF OLD FILE TO NEV FILE

DO=DO- 16
DO=DO- 16

GOSBVL =MOVE*M

*

SET LINK FIELD IN NEU FILE

C=LINK FIELD OF OLD FILE
MUST ADJUST OLD ADDR BY AVM

B(A)=AVM; COUNT

A(A)=ADDR OF OLD FILE; SOURCE
HEADER OF NEW FILE STORED
HERE BY MVMEM+; DESTINATION
MOVE BLOCK OF MEMORY

A,B,C = ENTRY CONDITIONS

DO--> LINK FIELD OF NEU FILE

A(A)=(OLD FILE START+AVM)

KECOVER ABS|37-AVM] NIBS

C(A)=0OLD FILE HEADER ADDR

DO=C
DO=D0+ 16
DO=D0O+ 16
LC(5) (0-32) SET LINK TO AVM-32
C=C+B A
DAT0=C A
*
* RECOVER AVM-37 NIBS OF MEMORY; IF NOT DONE
* AVM=AVM-37
*
* STATUS: A(A)=ADDR OF OLD FILE; P=0; B(A)=AVM
*
DO=A
A=A+B A
LC(5) 37
C=C-B A FROM OLD FILE
BCEX A
RSTK=C SAVE AVM ON CPU STACK
CDOEX
GOSBVL =MVMEM+ RECOVER MEMORY

*

¥ TEST TO SEE IF WE’RE DONE (LINK FIELD OF OLD FILE <=5

54
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1914 *
1915
1916 014AA 3452 LC(5) 37 AFTER MOVING HEADER UE
000
1917 014B1 DA A=C A 37 NIBS LESS OF AVM TO PLAY UITH
1918 014B3 07 C=RSTK
1919 014B5 E2 C=C-a A
1320
1921 014B7 D5 AGAIN B=C A B(A)= NEU AVM
1922 014B9 07 C=RSTK
1923 014BB 06 RSTK=C
1924 014BD 134 Do=C DO=LINK FIELD OF OLD FILE
1925
1926 014C0 3450 LC(5) 5
000
1927 014C7 142 A=DATO A A(A)=LINK
1928 014CA 8B6 24>C A MORE TO DO?
1929 014CD 52 GOYES NDONE NOT DONE YET
1930
1931 *
1932 * DONE: NOW GET RID OF OLD FILE’S HEADER
1933 *
1934
1935 014CF 34BD LC(5)  #FFFDB (-37 NIBS) TO RECOVER
FFF
1936 014D6 DD BCEX A B(A)=AMT TO RECOVER
1937 014D8 07 C=RSTK C(A)=LINK FIELD OF OLD FILE
1938 014DA DE ACEX A CLEAN UP CPU RIN STK
1939 014DC 3450 LC(5) 5
000
1940 014E3 CA A=A+C A SET BOTH AC TO PT TO NEXT
1941 014E5 D6 C=A A FILE IN CHAIN
1942 014E7 8F00 GOSBVL =MVMEM+ DELETE OLD FILE HEADER
000
1943
1944 *
1945 ¥ NOU WE’RE ALL DONE & WE WANT TO CLEAN UP THE DEADSPACE
1946 *¥ IN THE FILE SO JUMP BACK TO THE START OF THIS SECTION
1947 *
1948 014EE 614B GOTO XFTH
1949
1950 *
1951 * WE’RE NOT DONE & WE HAVE TO MOVE SOME MORE OF THE OLD
1952 * FILE.
1953 *
1954 * STATUS: B(A)=AVM; RSTK--> OLD FILE LINK ADDR
1955 * A(A)=0OLD FILE LINK C(A)=5
1956 * DO-->0LD LINK FIELD
1957
1958 014F2 EA NDONE A=A-C A A(A)=#NIBS LEFT TO MOVE
1959 014F4 8BO 7?B<A A AVM < NEEDED SPACE?
1960 014F7 40 GOYES NEMEM2 CAN ONLY MOVE AVM NIBS
1961 014F9 D8 B=A A PLENTY OF MEM, ONLY MOVE
1962 * NEEDED NIBS

1963
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1964
1965
1966
1967
1968

1969
1970
1971
1972
1973
1974
13875
1976
1977

1978
1979
1980
1981
1982
1983
1984
1985
1986

1987
1988
1989
1990

1901
1982
1983
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

2009
2010
2011
2012

014FB

01502
01505
01508
0150B
0150E
01511
01514
01516
01519

01520
01522
01524

01526
01528

0152F
01531

01534

0153B

01542
01544
01546
01549
0154B
0154D
0154F
01551

01554
0155B

0155D
01561

*

MR%FTO_INITIALIZATION
Ver. 3.33/Rev. 2241 FORTH_INITIALIZATION

<840206 Mon Feb 6, 1984 11:24 am
Page 56

* OPEN AVM’S UORTH OF NIBS AT END OF NEW FILE

*

1F00 NEMEM2 D1=(5)
coe
147 C=DAT1
135 D1=C
17F D1=D1+
17F D1=D1+
143 A=DAT1
137 CD1EX
CA A=A+C
137 CD1EX
8F00 GOSBVL
000

*

*
07 C=RSTK
CsS C=C+B
06 RSTK=C
DE ACEX
3450 LC(5)
000
CA A=A+C
118 C=RO
8F00 GOSBVL
000

*

%*

*

=MAINST
A

16

16

A

A

=MVMEM+

o >

=MOVE*M

C(A)=START OF NEU FILE

A(A)=LINK FIELD OF NEU FILE

ADDR OF NEW FILE; SOURCE FOR MOVE
C(A)=START OF NEW FILE

OPEN HOLE AT END OF NEW FILE

THIS TIME MVMEM+ ADJUSTS THE LINK
FIELD OF NEU FILE

AJUST OLD LINK FIELD BY AVM

A(A)=SOURCE OF MEM TO MOVE
C(A)=DESTINATION

EXIT: A(A)=SOURCE

B(A)=AVM
C(A)=DESTINATION

: COLLAPSE OLD FILE BY AVM

3452 LC(5)
000
EE C=A-C
Co A=A+bB
134 Do=C
D2 C=0
DD BCEX
06 RSTK=C
El B=B-C
136 CDOEX
8F00 GOSBVL
000
07 C=RSTK
695F GOTO
END

37

AGAIN

C(A)=OLD FILE HEADER

A(A)=SOURCE+AVM

SAVE AVM ON STACK
B(A)=0-AVM
C(A)=OLD FILE HEADER

C(A)=AVM
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ABORT Ext - 1113 1400

AGAIN Rel 5303 #014B7 - 1921 2011
BASPOL Rel 3290 #00CDA - 1005 869
BIGERR Rel 4219 #0107B - 1522 1504 1729
BPDONE Rel 3361 #00D21 - 1040 1035
BPL0O01 Rel 3322 #00CFA - 1017 1014
BPLO02 Rel 3367 #00D27 - 1044 1020

BSERR  Ext - 1526

CASE1l Rel 5018 #0139A - 1763

CASE2 Rel 5037 #013AD - 1772 1761

CATPO  Rel 3623 #00E27 - 1166 1160
CATPOL Rel 3614 #00E1E - 1159 870
CHKTYP Rel 3601 #00E1l - 1144 1208 1463
CHKYES Rel 3599 #00EOF - 1136 1132 1134
COLLAP Ext - 1058 1382

DOVOC  Ext - 1640

ERHX0  Rel 3756 #00EAC - 1321 885 1318
ERR Rel 4210 #01072 - 1519 1721

ERR# Ext - 1417

ERRO2 Rel 3794 #00ED2 - 1344 1338
ERRO2+ Rel 3816 #00EE8 - 1351 1347

ERRO3 Rel 3890 #00F32 - 1377 1352 1359
ERR1 Rel 4943 #0134F - 1721 1826

ERR2 Rel 5152 #01420 - 1826 1861
ERRHOO Rel 3732 #00E94 - 1313 1308
ERRHO1 Rel 3776 #00ECO - 1335 1325
ERRHND Rel 3723 #00E8B - 1308 871

ERRSUB Ext - 1360

ERRrtn Rel 3785 #00EC9 - 1340 1363 1367
EXEC Ext - 1425

FILEEX Rel 4947 #01353 - 1723 1475

FILEF Ext - 1455

FILEND Ext - 23

FORTH$ Ext - 56

FORTHF Ext - 51

FORTHI Ext - 47

FORTHX Ext - 43

FORTHd Rel 4050 #00FD2 - 1439 1441

FORTHp Rel 4057 #00FD9 - 1440 1442

=FROST  Rel 0 #00000 - 16

=FKCHK  Rel 4077 #00FED - 1451 1473

FRCKO  Rel 4131 #01023 - 1467 1459

=FTHRM? Rel 3650 #00E42 - 1199 877 906 1005 1308
GETFP  Ext - 1059 1089 1420

GOFRTH Rel 5067 #013CB - 1783 1746

=GO0OD?  Rel 3697 #00E71 - 1221 879 1008 1313

GIS13 Ext - 1348
I/ODAL Ext - 1083
I1/0RES Ext - 963
IALLOT Ext - 1611
ICCOMA Ext - 1610
ICOMMA Ext - 1609
ICREAT Ext - 1607
IINTRP Ext - 1606

INITOS Rel 4155 #0103B - 1495 1474
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INIT10 Rel 4238 #0108E - 1528 1518

INUMB Ext - 1608

IUNIQ  Ext - 1612

MAINST Ext - 921 1200 1224 1500 1723 1856 1968
MEMCKL Ext - 1824

MFERR Ext - 1470 1520

MFERR* Ext - 1390

MOVE*M Ext - 1878 1990

MVFILE Rel 5121 #01401 - 1810 1736

MVMEM+ Ext - 1515 1781 1860 1910 1942 1977 2008
MVOK Rel 5156 #01424 - 1828 1825

MsgIbl Rel 191 #000BF - 120 32

NDONE  Rel 5362 #014F2 - 1958 1929
NEMEM Rel 5189 #01445 - 1855 1846
NEMEMZ2 Rel 5371 #014FB - 1968 1960

NEXT00 Ext - 1716
NMOVE1 Ext - 1662
NOFIRM Rel 3695 #00E6F - 1210 1206
OKY Rel 4975 #0136F - 1731 1728

OKYO kel 4990 #0137E - 1738 1735
=ONERX  Rel 3970 #00Fs2 - 1413 1387

OUTELA Ext - 1439
PDOTQ  Ext - 1109 1701
POLHND Rel 3022 #00BCE - 834 33
QUIT Ext - 1426 1705
R<RSTK Ext - 942

RESTRT Rel 4829 #012DD - 1679 1447

RSFP Rel 4027 #00FBB - 1430 997 1107 1388
RSTK<R Ext - 945

SAVEFP Ext - 1081

=SETI Rel 4931 #01343 - 1714 988 1108 1399 1424 16391 1710
SFLAGS Ext - 1372

SHIFT Rel 5060 #013C4 - 1781 1770

SVSTAT Ext - 1088 1373 1666 1789
TBLMOV Rel 4764 #0129C - 1649 1551

TYPCHK Rel 3578 #00DFA - 1125 1147 1159
THTbEn Rel 188 #000BC - 86

TxTbSt Rel 115 #00073 - 64 31

VER§en Rel 3121 #00C31 - 865 865 858
VER$st Rel 3105 #00C21 - 864 865 858

WAKE Ext - 999 1711

WAKEUP Rel 4909 #0132D - 1707 1689

UFTMDT Ext - 1547

=XFORTH Rel 4069 #00FE5 - 1444 39 1096

=XFTH kel 4144 #01030 - 1473 943 1444 1948
abortq kel 3940 #Gulkb4 - 1392 1002

abq Rel 3283 #00CD3 - 1001 1051

abqq Rel 3258 #00CBA - 994 1042

abqqq Rel 3363 #00D23 - 1042 1054

baspol Rel 3127 #00C37 - 869 840
catpol Rel 3131 #00C3B - 870 843
confO0 Rel 3234 #00CA2 - 957 924
conf2 Rel 3256 #00CB8 - 966 961 1006 1008 1015
config Rel 3171 #00C63 - 906 852

eFEXST Ext - 611
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eFSPEC Ext - 33

eFITYPE Ext - 1469

eNFOUN Ext - 161

errMEM Rel 3139 #00C43 - 877 849

errhnd Rel 3135 #00C3F - 871 846

fLEX Ext - 19

f1SUSP Ext - 1371

forpon Rel 3500 #00DAC - 1092 1046

hVER$0 Rel 3079 #00C07 - 855 837

hVER$1 Rel 3125 #00C35 - 866 861

hVER$2 Rel 3125 #00C35 - 867 854 878 880 810
initl Rel 3518 #00DBE - 1104 1057

pCONFG Ext - 850

PERROR Ext - 844

pFIYPE Ext - 841

pPMEM Ext - 847

PMNLP  Ext - 838

rtnhnd Rel 3730 #00E92 - 1311 1314
typerr Rel 4133 #01025 - 1469 1464
=xfrth kel 73 #00049 39
=xromF0 Rel 70 %#00046 36
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Input Parameters
Source file name is MR&FTO
Listing file name is MR/FTO0::65

Object file name is MRAFTO::65

111111
0123456789012345
Initial flag settings are
Errors
None

Saturn Assembler Neus
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1 TITLE BASIC-->FORTH KEYWORDS
2 RDSYMB MR%GTO
3
4 FLOATF EQU 5 STATUS BIT USED FOR FLOAT FLAG
5 REV? EQU 2 1ST OR 2ND TIME THROUGH NEXTOK
6 NUMFLG EQU 1 NUMBER OR STRING
7 FUN EQU 0 FUNCTION FLAG
8 F IR N
9 *
10 * PUT PARAMETERS ON FORTH STACK
11 *
12 IR IR %
13 *
14 * RO[S]=PARAMETER COUNT SET IN PFSET
15 * IF FROM FORTHE, RO(6-2]=PTR INTO TEMP BUFFER
16 *
17
18 00000 850 FNSET2 ST=1 FUN
19 00003 7C94 FNSET3 GOSUB  SAVDX SAVE D1,D0
20 00007 24 p= 4
21 00009 8F00 GOSBVL =R<RSTK
000
22 * SET ACTIVE FLAG; CLEAR ERR? FLAG
23 00010 1BBB DO=(5) =oERR?
BF2
24 00017 D2 C=0 A
25 00019 144 DATO=C A CLEAR ERR?
26 0001C 1BCO DO=(5) =ACTIVE
BF2
27 00023 E6 C=C+1 A
28 00025 144 DATO=C A SET ACTIVE
29
30 L EE BE K BE B B B 3R BE BE BE BE BE BE B BE BE NE BE NE B O NE ONE EE N N W A
31 * FROM HERE TO TLOOP IS JUST TO SET SIZE OF FORTH STACK
32 *
33 00028 7Fs4 GOSUB  GETDX RESTORE D1, DO
34 0002C 34DF LC(5) (=DSTKAD) GET CURRENT STACK BASE
AF2
35 00033 137 CD1EX
36 00036 DA A=C A SAVE D1
37 00038 147 C=DAT1 A GET FORTH TOS
38 0003B 133 AD1EX RESTORE D1
39 0003E 134 D0=C USE DO TO SET FORTH TOS
40 00041 137 CD1EX
41 00044 D7 D=C A SAVE D1 AGAIN
42 00046 135 D1=C
43 00049 1186 C=ko GET PAKAMETER COUNTER
44 0004C AE2 C=0 B #PARMS IN C(S];ZERO OUR COUNTER
45 0004F 108 RO=C
46 00052 852 ST=1 REV? REVERSE STRINGS THIS TIME
47 *
48 * LOOP TO SET STACK SIZE
49 * IN THIS LOOP D,D0O&D1 ARE WHAT SHOULD BE SAVED
50 *
51 00055 7601 ST1 GOSUB  NEXTOK LOOK AT TOKEN
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52 00058 72E1 GOSUB  PCOUNT DONE UITH PARAMETERS?

53 0005D 4B1 GoC ST2

54 * ADJUST DO FOR FORTH TOS

55 00060 861 ?ST=0 NUMFLG STRING?

56 00063 70 GOYES  STX1 IF SO WE WANT TO SUBTRACT 10
57 00065 875 ?8T=1  FLOATF FLOATING?

58 00068 DE GOYES ST1 FLOAT NUM DOESN’T CHANGE INT STACK
59 0006A 184 STX1 DO=D0- 5 ELSE PUT ANOTHER ITEM ON FORTH STK
60 0006D 871 ?28T=1 NUMFLG NUM?

61 00070 5E GOYES ST1

62 00072 184 DO=DO- 5 EXTRA 5 FOR STRING

63 00075 6FDF GOTO ST1

64 FH NN NN O
65 * NOU ACTUALLY PUT THINGS ON STACKS IN TLOOP

66 *

67 00079 DB ST2 C=D A RESTORE BASIC TOS

68 0007B 135 D1=C

69 0007E 136 CDOEX

70 00081 D7 D=C A D=FORTH TOS

71 00083 10B R3=C SAVE FOR SETBAS

72 00086 AC2 C=0 S

73 00089 109 R1=C ZERO F.P. COUNTIER

74 * reget temp param counter RO[B]

75 0008C 118 C=R0O

76 0008F AE2 C=0 B

77 00092 108 RO=C

78 00095 842 ST=0 REV? STRINGS ALREADY REVERSED
79 *

80 * IN TLOOP WE CARE ABOUT A&B (DATA ITEMS) AND D (STK PIR)
81 * AS UELL AS D1 WHICH WE WILL STORE AWAY IN ENSET1

82 ¥ RO[S,B] ARE COUNTERS;RO[2-6]=I0BUF PTR

83 * R1 IS STR PTR WHEN NEXTOK HITS STRING;R1[S]=F.P.COUNTER
84 * R2 IS SCRATCH USED BY PCOUNT

85 * R3[A] IS BEING SAVED FOR SETBAS

86 *

87 00088 73C0 TLOOP GOSUB  NEXTOK

88 0009C 7F91 GOSUB  PCOUNT COUNT PARAMETERS

89 000A0 412 GOC FPSET? DONE DOING PARAMETERS

90 000A3 861 ?8T=0 NUMFLG STRING?

91 000A6 EO GOYES  PUTSIR

92 * NUMERIC PARAMETER .

93 000A8 7890 GOSUB  PUTSTK PUT IT ON INT OR F.P. STACK
94 000AC 6BEF GOTO TLOOP

95 000BO 6C71 DATER GOTIO DATERR

g6

97 000B4 7190 PUTSTR GOSUB PUTINT PUT A ON STK

98 000B8 D4 A=B A

99 000BA 7B80 GOSuB PUTINT

100 O00BE 68DF GOTO TLOOP

101 L ettt
102 000C2 865 FPSET? 7ST=0  FLOATF

103 000C5 54 GOYES  FNSET1

104 * NOW PUT F.P. ITEMS IN X,Y,Z,T FROM TEMP BUFFER

105 000C7 137 CD1EX

106 000CA 10A R2=C SAVE D1 FROM STKLET
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107
108
109
110
111
112
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

139
140
141
142
143

144
145
146
147
148
149
150
151
15¢
153
154
155
156
157

000CD
000D0
000D3
000D6
000DS9

000DC
000DF
000E2
000E4

000EB

000F2
000F6
000F9
000FD
00100
00103
00106

0010A
0010D
00110
00114
00117
0011A

0011E
00121
00124

0012B
0012E
00130
00133
00135

0013C
0013E
00142

00144
00147

00149
0014B
0014E
00151
00154
00157
00159

111
118
BE6
BF6
134

18F
948
E2
8F00
000
1FOD
BF2
1567
18F
1557
111
A4C
101
68DF

137
10A
TTA3
11A
135
7583

119
135
8F00
000
137
D7
81C
24
8F00
000
D8
7202
01

875
41

DB
134
140
164
136
D7
01

BASIC-->FORTH KEYWORDS

Mon Jan 9, 1984 11:10 am

Page 3
A=R1 GET COUNTER IN S
C=R0O
CSR A
CSR W GET BUFFER PTR IN C[A]
DO=C
* PTR WAS LEFT AT LAST ENTRY + 16
DO=D0O- 16
FPSTO  ?A=0 S NO MORE PARAMS?
GOYES  FNST1+ R2 ALREADY HAS D1
GOSBVL =STKLFT USES A,C,D1
D1=(5) =o0X
C=DATO U
DO=D0- 16 POINT TO NEXT ENTRY
DAT1=C WU
A=R1
A=A-1 S DECREMENT COUNTER
R1=A
GOTO FPSTO
R e s a o e s e s s s E e E oo n o e s s
*
* PARAMETERS ARE ON STACK -- NOW GET COMMAND STRING
*
FNSET1 CD1EX
R2=C SAVE D1
FNST1+ GOSUB  GETDX
C=R2 RESTORE D1
D1=C
GOSUB SAVDX
* SAVED ORIGINAL DO,AND D1 AFTER PARAMS POPPED
C=R1 GET PTR TO STR FROM NEXTOK
D1=C SET FOR POP1S
GOSBVL =POP1S A=LEN;D1-->SIR
CD1EX
D=C A D=STR PTR FOR SETBAS
ASRB NIBS-->CHARS (A SAFE FROM RSTK<R)
p= 4
GOSBVL =RSTK<¢R RESTORE RIN STACK
B=A A B=LEN FOR SETBAS
GOSUB  SETBAS
RIN
PUTSTK 7?ST=1  FLOATF FLOATING?
GOYES putflt
PUTINT C-=D A GET SP
Do=C
DATO=A A PUT A ON STK
DO=D0+ 5
CDOEX SAVE TOS
D=C A D=SP
RIN
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158
159
160
161
162
163
164
165
166
167
168
168
170
171
172
173
174
175
176
177
178

179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

199
200
201
202
203
204
209
206
207
208
209
210

0015B 6D80 putflt GOTO

0015F
00163
00166
00169
0016C
0016E
00171
00173

00174
0017C
0017F
00182
00185
00187
0018B
0018F
00192
00194
00197
00194
0019D

0019F
001A2

001A4
001A6
001A8

001AF
001B3
001B5
001B7

001B9
001BC
001BF
001C1
001C3
001C6
001Cs

1537
851
309
986
F1
875
BO
8F00
000
04
17F
137
135
01
65A0
31E0
962
5F
B04
Ab4
g6C
AE

862
71

DB
06
8F00
000
1537
20
07
D7

841
Al8
FS

F5

119
137
109

BASIC-->FORTH KEYWORDS

PUTFLT

Mon Jan 9, 1984 11:10 am

Page

FHHHHHEEREEEHEEEEEEEEEEEEEEEEEEEEEHHE

*

* NEXTOK GETS ITEM FROM STACK
* ENTRY: D1 POINTS TO STACK
* EXIT: D1 POINTS TO NEXT ITEM, P=0

* S1=1 FOR NUM, 0 FOR STRING
* R1 POINTS TO STR IF IT WAS ONE
* USES: A,B,C,R1
FEHHHHHHRAHHIE NI
NEXTOK A=DAT1 U
ST=1 NUMFLG FLAG NUM
LC(1) g9
?4>C P NOT REAL?
GOYES NTO01
?5T=1 FLOATF FLOATING?
GOYES ENDNT THEN JUST LEAVE AS IS
GOSBVL =FLTDH ELSE UNFLOAT IT IN A
SETHEX
ENDNT D1=D1+ 16
CD1EX
B1=C RESTORE D1
RIN
daterr GOTO DATERR
NT01 LCHEX OE COMPLEX?
74=C B
GOYES daterr
A=A+1 P
A=A+A B
2440 B
GOYES daterr DOPEVECTOR
* STRING
?8T=0  REV? STR WAS REVERSED 1ST TIME
GOYES  STRNT THROUGH HERE
* FIRST REVERSE IT (IT’S BACKWARDS)
C=D A SAVE D
RSTK=C ON RTINSTK
GOSBYL =REV$ REVERSE STRING
A=DAT1 U GET BACK HEADER
p= 0
C=RSTK RETRIEVE D (SP)
D=C A
* UPDATE D1
STRNT ST=0 NUMFLG FLAG STRING
B=A W
BSR A
BSR A B[A])=LENGTH
C=R1 SAVE COUNT IN R1[S)
CD1EX
R1=C SAVE STR PTR FOR FNSET1

4
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211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

251
252

253
254
255
256
257
258
259
260
261
262
263

001CC
001CE
001D1
001D4
001D7
001DS
001DC
001DF
001E1
001E3
001E5

001E9
001EC
001EF
001F2
001F5
001F8
001FA
001FD
00200
00203
00206
00209
0020C
0020F
00213
0L216
0v219
0021C
0021F
00222
00225
00228
0022B

0022D

00234
00238

0023F
00242

00244
00247

DA
133
17F
133
c9
81D
135
D9
D8
DA
669F

AF8
11
304
816
942
00
B44
101
118
BF®6
BE6
134
AF4
1507
16F
132
BFO
BFO
118
AEA
ACA
100
01

8F00
000
3100
8D00
000

870
72

102
133

BASIC-->FORTH KEYWORDS

A=C A
AD1EX
D1=D1+ 16
AD1EX
C=C+B A
BSRB

D1=C

C=B A
B=A A
A=C A
GOTO ENDNT

Mon Jan 9, 1984 11:10 am

Page
GET HEADER ADDR
POINT TO STR ITSELF
A=STR PTR

ADVANCE D1 BY STRING LENGTH
NIBS-->CHARS FOR FORTH

SWITCH B&A SO LEN GOES ON 1ST

* PUT REAL # IN A ON FORTH F.P.STACK
* PUT IN TEMP BUFFER, POINTED TO BY RO[6-2]

* UPDATE COUNTER IN R1[S]

PUTFLT B=A 1)
A=R1
LC(1) 4
CSRC
?A=C
RTINYES
A=A+1 S
R1=A
C=Rv
CSk
CSR
DO=C
A=B
DATO=A
DO=D0+
ALUEX
ASL
ASL
C=R0
A=C
A=C
RO=A
RIN

0

e =N ] e

n w

DATERR GOSBVL =BYE1
LC(2)

GOVLNG

=eDATTY
=BSERR

FHEEEEEEEEEEEEEREEEE

* RETURN CARRY SET IF DONE WITH
*

PCOUNT 7ST-=1

GOYES

FUN
FUNCNT

* FROM FORTHX -- JUST DETERMINE
* BY CHECKING AGAINST BOTTOM OF

R2=A
AD1EX

SAVE DATA ITEM

GET COUNTER

ONLY COUNT UP TO 4
PUT IN C[S]

IGNORE ALL BUT LAST 4

UPDATE COUNTER

PUT ITEM IN BUFFER
POINT TO NEXT SPACE

PRESERVE RO[S,B]

PARAMS

IF WE’RE DONE
STACK

SAVE DATA ITEM
SAVE D1

5
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264 0024A 1F00 D1=(5) =TFORN
000

265 00251 147 C=DAT1 A

266 00254 8A2 ?A=C A

267 00257 AO GOYES  BOT

268 00259 131 D1=A

269 0025C 112 A=R2

270 0025F 03 RINCC

271 00261 131 BOT D1=A

Mon Jan 9, 1984 11:10 am
Page ©
BOTTOM OF STACK

THERE YEI?

RESTORE DATA ITEM

SAVE DATA ITEM
A[S]=# OF PARMS;A[B]=COUNT

UPDATE TEMP COUNTER
PUT COUNT IN S

272 00264 112 A=R2

273 00267 02 RINSC

274

275 * FOR FUNCTIONS, USE COUNTER IN RO
276 00269 102 FUNCNT Re=A

277 0026C 110 A=RO

278 0026F AF6 C=A u
279 00272 B66 C=C+1 B
280 00275 108 RO=C

281 00278 816 CSRC

282 0027B 942 ?2A=C S
283 0027E 70 GOYES  BOT2
284 00280 112 A=R2

285 00283 03 RINCC

286 00265 112 BOT2 A=R2

287 00288 02

RINSC

*¥*OFFICIALLY UNOFFICIAL=#*

HUPMAS

THE READER AGREES NOT TO
CONTACT THE MANUFRCTURER
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Ver. 3.33/Rev. 2241 Page 7
288 EJECT
289 *
290 * FORTHX
291 *
292 * Execute string parameter as line of FORTH words.
293 * Take up to 14 extra parameters, which go to integer stack.
294
295 0028A 8D00 FRTHXd GOVLNG =FIXDC (REPLACES DELAYd)
000
296 00291 AC2 FRTHXp C=0 S
297 00294 10A Re2=C PARAM COUNTER
298 00297 8F00 NPAR GOSBVL =EXPPAR
000
299 0029E 4D2 GOC SYNTER DUMMY ARRAY
300 002A1 870 78T=1 0 INVALID EXPRESSION?
301 002A4 82 GOYES  SYNTER
302 002A6 11A C=R2 GET COUNTER
303 002A9 94E 7C#0 S
304 002AC 70 GOYES NPO1
305 * FIRST TIME, CHECK FOR STRING
306 002AE 873 78T=1 3 NOT STR?
307 002B1 Bl GOYES SYNTER
308 002B3 B46 NPO1 C=C+1 S COUNT
309 002B6 451 GOC SYNTER >15
310 002BS 10A R2=C UPDATE COUNTER
311 * DEMAND COMMA OR END OF STATEMENT
312 002BC 3100 LC(2) =tCoMMA
313 002C0 962 7a=C B
314 002C3 4D GOYES NPAR
315 002C5 8D00 GOVLNG =RESPTIR
000
316
317 002CC 8D00 SYNTER GOVLNG =SYNTXe
000
318
319 00203 7BEF REL(5) FRTHXd
F
320 002D8 9BFF REL(5) FRTHXp
F
321
322 002DD 8F00 =FORTHX GOSBVL =EXPEXC PUT VALUES ON MTHSTK
000
323 002E4 7BB1 GOSUB  SAVDX SAVE FROM XFTH
324 002E8 8EO00 GOSUBL =XFTH
00
325 002EE 1BCO D0=(5) =ACTIVE FORTHRAM NOW IN PLACE
BE2
326 002F5 146 C=DATO A GET VALUE OF ACTIVE
327 002F8 CE C=C-1 A
328 002FA CE C=C-1 A ACTIVE=2? (BASICE/1/%$)
329 002FC 8AA 72C=0 A
330 002FF F1 GOYES BXERR
331 00301 CE C=C-1 A ACTIVE=3? (BASICX)
332 00303 8AA ?C=0 A
333 00306 81 GOYES BXERR



Saturn Assembler
Ver. 3.33/Rev. 2241

334
335
336
337
338
339
340
341
342
343
344
345
346
347

348
348
350

351

00308
0030C
0030F
00312
00316
0031A

0031E

00322

00326

00324

00331
00335

7FAl GOSUB
845 ST=0
840 ST=0
7DEC GOSUB
7C00 GOSUB
6EDO GOTO
3104 BXERR LC(2)
6171 GOTO

* * *
7301 BXRIN  GOSUB

* RETURN HERE
8F00 FXRTN  GOSBVL
000

*
7681 GOSUB
8D00 GOVLNG
000

BASIC-->FORTH KEYWORDS

GETDX
FLOATF
FUN
FNSET3
BXRIN
FX

=eFORTX

ERRSET

BRIN

=BYE1

GETDX
=NXTSTM

Mon Jan 9, 1984 11:10 am
Page 8

FLAG NOT FLOATING PT
FLAG STATEMENT, NOT FUNCTION

"FORTH NOT RE-ENTRANT"

CLEAR ACTIVE,

RESTORE PR@1 STATUS
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352
353
354
355
356
357
358
359
360
361
362

0033C
00340

00344

0034B
0034D
0034F

00356
00359
0035C
0035E
00361
00364
00366
00369
0036C
0036F
00371
00374
00377
00374
0037D
0037F
00382
00384
00387
00384

00391
00393

0039A
0039D
003A0
003A2
003A4
003A7
003A9

003AC
003AE

003B5

BASIC-->FORTH KEYWORDS

EJECT

Mon Jan 8, 1984 11:10 am
Page 9

R
* CODE PREPARED FOR BY FNSET2, ENSET1 (WHICH CALLS IT)...
% SET UP COMMAND STRING IN TIB

* ZERO BLK AND IN

* SET PTR TO BASIC, FILLED IN AT FX
R g s L L L s s

3153 SUF LC(2) =eSUF
6351 GOTO ERRSET
1F61 SETBAS D1=(5) =0RO0 RIN STK PIR
BF2
D4 A=B A GET LEN
C4 A=A+A A IN NIBS
1bB1 bo=(%) -=oTIB
BE2
146 C=DATO A C=CURRENT TIB
108 RO=C SAVE IT
c2 C=C+A A END OF WHERE STRING WUILL GO
143 A=DAT1 A GET RIN STK PTR (WE WILL RESET IT BEL
8B2 74<C A WILL IT TRASH RIN STK?
8D GOYES SUF
11B C=R3 GET STACK PTR
135 D1=C
1C4 D1=D1- 5
DB C=D A get ptr to string back
145 DAT1=C A push "from" addr for NMOVE
118 C=R0O GET BACK CURRENT TIB
1C4 D1=D1- 5§
145 DAT1=C A push "to" addr (=TIB)
D9 C=B A get length
108 RO=C save length (RO,R3 safe from NMOVE)
Cé C=C+C A mnake nibs for NMOVE
1C4 D1=D1- 5
145 DAT1:C A push length
8F00 GOSBVL =$NMOVE
000
* put in two nulls
20 P= 0
1FB1 D1=(5) (=oTIB)
BF2
147 C=DAT1 A CURRENT TIB
110 A=RO get length of string
ca A=A+A A chars-->nibs
c2 C=C+A A
135 D1=C
D2 C=0 A
145 DAT1=C A
* clear the LCD in case something is to be shown
26 P= 6
8F00 GOSBVL =R<RSTK
000
* GOSBVL =CRLFOF
* ZERO BLOCK AND IN
20 pP= 0
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402
403

404
405
406

407
408
409
410

411

412
413
414
415
416

417
418

003B7
003BS

003C0
003C3
003C6

003CD
003D0
003D3
003D5

003DC

003E3
003E6
003ES8
003EB
003ED

003F4
003F7

DO
3425
BF2
135
141
3475
BF2
135
141
26
8F00
000
1F61
BF2
147
D5
113
20
3424
BF2
135
01

BASIC-->FORTH

A=0
LC(5)

D1=C
DAT1=A
LC(5)

D1=C
DAT1=A
P=
GOSBVL

D1=(5)

C=DAT1
B=C
A=R3
P=
LC(5)

D1=C
RIN

KEYWORDS Mon Jan 9, 1984 11:10 am
Page 10

A
(=0BLK)

A
A SET RIN STK PIR
GET TOS IN A

=0BASIC)
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419
420
421
422
423

424
425
426
427
428
429
430
431

432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

003F9
003FC

003FF

00405

0040A

0040F

00414

00419

0041E

00423

00428

0042D
0042F

145
133

8E00
00
0000
0
0000
0
0000
0
0000
0
0000
0
0000
0
0000
0
0000
0

07
01

BASIC-->FORTH

EJECT

FX DAT1=C
AD1EX
GOSUBL
CON(5)
CON(5)
CON (5)
CON(5)
CON(5)
CON(5)
CON(5)

CON(5)

*

KEYWORDS

=SETI

=INTRP

=BASIC

=AT

=ZERO

=BASIC

=STORE

=7S8TK

=BSCRIN

Mon Jan 9, 1984 11:10 am

PUT RIN IN oBASIC
RESTORE D1

PUT RIN ADDR ON STACK

ZERO OUT BASIC

* THIS ROUTINE IS IN THE HARD ROM

*=BSCRTN CON(5)
C=DAT1
D1=D1+
DO=(5)
CD1EX
DATO=C
CD1EX
RSTK=C
RTIN

*
]
L 4
o
wn
= o]

% ok ok ok ok ok ok k Xk Xk XK

BRIN C=RSTK
RIN

=$BSR
A

5
=DSTKAD

A

RETURN FROM FORTH ENVIRONMENT

Page 11
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450
451
452
453
454
455
456
457
458
459
460

461
462

463
464

465
466

467
468
469
470
471
472
473
474
475

476
477
478
479

480
481
482
483
484
485
486
487
488

489
490
491
492
493

494
495
496

00431
00433
00437

0043D
00440

00446
00449

00450
00453

00454
0045D
00460
00462
00465
00468
0046B
0046E
00471

00478
0047A
0047E
00481

00488
0048C
00490
00494
00496
00434
0049C

004A3
004A6

004AD
004B0
004B3

00

7C60 =FORTHI

8E00
00
5A4
8E00
00
514
1B11
BF2
146
1BDF
AF2
142
8BE
03
131
143
174
137
144
8F00
000
04
7D30
AF6
8D00
000

3121
6700
31E0
22
31F2
20
8D00
000

137
1F00
000
145
174
136

BASIC-->FORTH KEYWORDS

EJECT

Mon Jan 9, 1984

R H IR X RN HHHHI X%

*

* FORTHI
* Same as FORTHX but returns an integer.

*

F XXX EEEEEEEOEEEOOHEC

NOFRTH

EMPSTK
ERRSET

GOERR

* SAVE
SAVDX

NIBHEX
GOSUB
GOSUBL

GONC
GOSUBL

GONC
DO=(5)

C=DATO
DO=(5)

A=DATO
?20>=C
GOYES
D1=A
A=DAT1
D1=D1+
CD1EX
DATO=C
GOSBVL

SETHEX
GOSUB
C=A
GOVLING

DO,D1 AT
CD1EX
D1=(5)

00
SAVDX
=FTHRM?

NOFRTH
=GO0D?

NOFRTH
=0S0

=DSTKAD

=HDFLT

GETDX

=FNRIN1

=eNOFTH
ERRSET

FUNCRO

=FUNCRO

DAT1=C A

D1=D1+
CDOEX

5

NO PARAMETERS
DOES FORTH EXIST?

NO
IN RIGHT PLACE?

BOTTOM OF STACK
GET TOS

EMPTY STACK

GET ITEM

RESET TOS
FLOAT NUMBER

RESULT IN C
check mem, rtn ansuer

11:10 am

Page

12
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497
468
499
500

501
502
503
504
505
506
507

004E6
004E9

004BB

004C2
004C5
004C8
004CB
004CE
004D1

BASIC-->FORTH KEYWORDS

145 DAT1=C A
01 KIN

* RESTORE D1,D0
1B0O0 GEIDX DO=(5) =FUNCRO
000
146 C=DATO A
137 CD1EX
164 D0=D0+ 5
14¢ C=DATO A
136 CDOEX
01 RIN

Mon Jan 9, 1984 11:10 am
Page 13
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508
509
510
511
512
513
514
515
516

517
518

519
520

521
522
523
524

525

004D3
004D5
004DS

004DF
004E2

004ES8
004EB

004F2
004F6
004FA
004FD

00
7ACF
8E0O
00
58A
8E00
00
5F9
1BOD
BF2
1527
71CF
AF6
8D00
000

BASIC-->FORTH KEYWORDS

*
* FORTHF

*

EJECT

Mon Jan 9, 1984 11:10 am

* same as FORTHI but uses floating point stack

*

=FORTHF

NIBHEX
GOSUB
GOSUBL

GONC
GOSUBL

GONC
DO=(5)

A=DATO
GOSUB
C=A
GOVLNG

00
SAVDX
=FTHRM?

NOFRTH
=GO0D?

NOFRTH
=0X

")

GETDX

W
=FNRIN1

GET RESULT

check mem, rtn answer

Page 14
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526
527
528
529
530
531
532
533
534
535

536
537

538
539

540
541
542
543
544

545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563

564
565
566
567
568
569
570
571
572
775
B4
575

00504
00508
00504
0050E

00514
00517

0051D
00520

00527
00524
0052D
00530
00533

0053A
0053D
00540
00542
00546
00549
0054C
0054F
00552
00555
00558
0055B
0055E
00561
00564
00566
00569
0056D
00570

00577
00574
0057D
00580
00583
00585
00588
0058B
0058E

UuS9Y

00593

638F
00
759F
8E00
00
5FE
8E00
00
56E
1B11
BF2
146
136
189
136
1BDF
AF2
142
8BA
60
6D4F
131
AF2
147
174
143
174
103
133
140
113
C6
10A
TE4F
11A
8F00
000
11A
132
102
113
CA
130
81E
8AA

51

161
144

BASIC-->FORTH

EJECT
*

* FORTH$
*

* Return string

*

GNFRTH GOTO
NIBHEX

=FORTH$ GOSUB
GOSUBL

GONC
GOSUBL

GONC
DO=(5)

C=DATO
CDOEX
DO=DO-
CDOEX
DO=(5)

A=DATO
2M<¢=C
GOYES
GOTO
F$1 D1:=A
C=0
C=DAT1
D1=D1+
A=DAT1
D1=D1+
R3=A
AD1EX
DATO=A
A=R3
C=C+C
R2=C
GOSUB
C=R2
GOSBVL

C=R2
ADOEX
R2=4A
A=R3
A=A+C
DO=A
CSRB
7C=0
GOYES

KEYWORDS

to BASIC
NOFRTH
00

SAVDX
=FTHRM?

GNFRTH
=GOOD?

GNFRTH
=0S0

A

10

GETDX

=STRHDR

A
FINS

* STk 1S BaACKUARLS

PUTST - Do -
A-bLATO

~
<

B

Mon Jan 9, 1984 11:10 am
Page 15

BOS

C=STK WITH 2 THINGS

GET TOS

OK

CLEAR FOR CSRB BELOU
GET TOP ITEM (LEN)
GET NEXT (ADDR)

R3=ADDR

A=NEU TOS

UPDATE FORTH TOS

NIBS FOR STRHDR
SAVE LEN

GET BACK CHAR COUNT*2
SAVE DO

GET STR PIR

POINT TO END OF SIR

NIBS-->CHARS AGAIN

FUINT TO NEXT CHAR (LAST FIRST)
GET A CHAR
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576
577
578
579
580
581
582
583
584
585

586
587
588
589

00596
00599
0059C
0059E
005A1
005A3
005A6
005A9
005AC
O05AF

005B6

005B8

2241

149
171

CE

8AE

FE

111 FIN$
131

112

130

8D00

000

00 =FILEND

BASIC-->FORTH KEYWORDS

DAT1=A
D1=D1+
C=C-1
?C#0
GOYES
A=R1
D1=A
A=R2
DO=A
GOVLNG =EXPR

U >N w

NIBHEX 00

END

Mon Jan 9, 1984 11:10 am

PUT IT ON STACK
POINT TO NEXT CHAR
COUNT DOWN CHARS

GET TOS LEFT BY STRHDR

GET BACK DO

Page

16
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Ver. 3.33/Rev. 2241 Symbol Table Page 17
$NMOVE Ext - 385

?STK Ext - 430

AT Ext - 426

BASIC Ext - 25 428

BOT Rel 609 #00261 - 271 267

BOT2 Rel 645 #00285 - 286 283

BRIN Rel 1069 #0042D - 447 345
BSCRTN Ext - 431

BSERR Ext - 252 488

BXERR kel 798 #0031E - 341 330 333
BXRTN Rel 806 #00326 - 345 338

BYE1 Ext - 250 347

DATER Rel 176 #000B0 - 95

DATERR Rel 557 #0022D - 250 95 184

EMPSTK Rel 1168 #00490 - 484 469 548
ENDNT Rel 380 #0017C - 180 177 221
ERRSET Rel 1172 #00494 - 485 342 360 483

EXPEXC Ext - 322
EXPPAR Ext - 298
EXPR Ext - 585

F$1 Rel 1350 #00546 - 549 547
=FILEND Rel 1462 #005B6 - 587
FIN$ Rel 1443 #005A3 - 581 572

FIXDC  Ext - 295

FLOATEF Abs 5 #00005 - 4 57 102 148 176 335
FLTDH Ext - 178

FNRIN1 Ext - 479 524

FNSET1 Rel 266 #0010A - 129 103

FNSET2 Rel 0 #00000 - 18

FNSET3 Rel 3 #00003 - 19 337

ENST1+ Rel 272 #00110 - 131 115
=FORTH$ Rel 1290 #0050A - 534
=FORTHF Rel 1237 #004D5 - 515
=FORTHI Rel 1075 #00433 - 459
=FORTHX Rel 733 #002DD - 322

FPSET? Rel 194 #000C2 - 102 89

FPSTO Rel 223 #000DF - 114 124

FRTHXd Rel 650 #0028A - 295 319

FRTHXp Rel 657 #00291 - 296 320

FTHRM? Ext - 460 516 535

FUN Abs 0 #00000 - 7 18 257 336

FUNCNT Rel 617 #00269 - 276 258

FUNCRO Ext - 493 500

FX Rel 1017 #003F9 - 420 339

FXRIN Rel 810 #0032A - 347

GEIDX Rel 1211 #004BB - 500 33 131 334 349 477 522 561

GNFRTH Rel 1284 #00504 - 532 536 538
GOERR  Rel 1180 #0049C - 488

GOOD?  Ext - 462 518 537
HDFLT Ext - 475
INTRP  Ext - 424

NEXTOK Rel 351 #0015F - 171 51 87

NOFRTH Rel 1160 #00488 - 482 461 463 517 519 532
NPO1 Rel 691 #002B3 - 308 304

NPAR Rel 663 #00297 - 298 314
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NT01
NUMELG
NXTSTM
PCOUNT
POP1S
PUTFLT
PUTINT
PUTST
PUTSTK
PUTSTR
R<RSTK
RESPTR
REV$
REV?
RSTK<R
SAVDX
SETBAS
SETI
ST1
ST2
STKLET
STORE
STRHDR
STRNT
STX1
SUF
SYNTER
SYNTXe
TFORN
TLOOP
XFTH
ZERO
daterr
eDATTY
putflt
tCOMMA

Rel
Abs
Ext
Rel
Ext
kel
Rel
Rel
Rel
Rel
Ext
Ext
Ext
Abs
Ext
Rel
Rel
Ext
Rel
Rel
Ext
Ext
Ext
Rel
Rel
Rel
Rel
Ext
Ext
Rel
Ext
Ext
Rel
Ext
Rel
Ext

395
1

575

489
329
1424
324
180

1187
836

85
121

441
106
828
716

152

391

347

BASIC-->FORTH KEYWORDS

Symbol

#0018B
#00001

#0023F
#001E9
#00149
#00590

#00144
#000B4

#00002

#004A3
#00344

#00055
#00079

#001B9
#0006A
#0033C
#002CC

#00098

#00187

#0015B

Table

- 185
- 6
- 350
- 257
- 138
- 226
- 151
- 574
- 148
- 97
- 21
- 315
- 198
- 5
- 143
- 492
- 362
- 423
- 51
- 67
- 116
- 429
- 563
- 204
- 59
- 359
- 317
- 317
- 264
- 87
- 324
- 427
- 184
- 251
- 159
- 312

175
55

52

159
97
580
93
91
398

46
410
19
145

58
53

194

56
371
299

94

187

148

60

88

99

78

134

61

301

100

191

Mon Jan 9, 1984 11:10 am
Page 18

90 172 204

193

323 459 515 534

63

307 309
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Input Parameters
Source file name is MR&FTB
Listing file name is MR/FTIB::65

Object file name is MR%FTB::65

111111
0123456789012345
Initial flag settings are
Errors
None

Saturn Assembler Neus
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OO0 PWMNO

18
19
20
21
22
23
24
25
26
27

28

E0000

E0000
E0005
E000A
EOOQF
E0014
E0019
EOO1E
E0023
E0028
E002D
E0032
E0037

E003C

6400
4050
8F11
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000

Jump Table, 0,1,& char _words Tue Jan 10, 1984

TITLE Jump_Table, 0,1,42 char_words
RDSYMB MR%GIO
ABS #E0000

MR&FR1: This is the first assembly in the
hard addressed FORTH. It contains the
ROM word jump table and 0, 1, and 2 char
words.

%k ok Kk ok k %k
koo ok Kk ok Xk

* ¥%* FIND’S SPEED TABLE ***

=TABLE CON(5) =!X THE NULL WORD
CON(5) =!QUOTE 1 CHAR WORDS
CON(5) =!8« 2 CHAR UORDS
CON(5) =!ASC 3 CHAR WORDS
CON(5) =!END$ 4 CHAR WORDS
CON(5) =!LEFT$ 5 CHAR WORDS
CON(5) =!RITE$ 6 CHAR WORDS
CON(5) =!FADJ 7 CHAR UORDS
CON(5) =!CLALL 8 CHAR WORDS
CON(5) =!IMMED 9 CHAR WORDS

CON(5) =!VOCAB 10 CHAR UORDS

CON(5) =!DEFIN 11 CHAR UORDS

CON(5) =!STRAR 12 CHAR UORDS

9:16 am

Page

1
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Ver.

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

E0041
E0046
E0048
E004A
E004F
E0054
E0059
EOOSE
E0063
E0068
E006D

E0072

E0074
E0079

EOO7E

3.33/kev. 2241

0000
ocC

08

0000
0000
1720
0000
6100
0000
1720
0000

30

0FS0
0000

0000

Jump_Table, 0,1,&2 char words

EJECT

Tue Jan 10, 1984 9:16 am

Page 2

FR RO EEEEEHEEEEEEEEEEEOEO000E

k ook ok ok ok ok ok ok ok dk ok Ak k Kk kX

X mull word

FIND “recognizes" this word of length zero

when WORD has hit its terminator.

INTERPRET then calls EXECUTE which branches

to this routine. Its main purpose is to pop

the return to the repeat-branch in INTERPRET,
landing us up a level in QUIT.

When we are interpreting from a screen (file),

we need to check that we aren’t in an

unfinished colon definition, because WORD doesn’t
quit until the EOF when it’s in a file (whereas
you get here at the end of every line from the
terminal/keyboard).

X1

CON(5)

'X CON(2)

CON(2)
CON(5)

CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(5)
CON(2)
NIBASC
NIBASC
CON(5)
CON(5)

CON(5)

#CO
#80
=DOCOL

=BLK

=ZBRNH
(X1)-%
=STATE

=AT

=ABRT"X
=eNO;

\no endin\
\e ;N\
=R)
=DROP

=SEMI

No more 0 length words!

IMMEDIATE

are we working from a screen?

branch if not

we’re working from a screen and it
EOF; if we’re still in compile
rode then we have an error conditi

wve’ll give "FTH ERR: no ending ;"
message

pop one level from return stack
throw it away

return
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66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82
83
84

85
86

87

88
89
90
91
92
93
94
95
g6
97

98
99
100

101
102

103

104
105
106
107
108
109
110
111
112

E0083
E0088
EO08A
E008C
E0091

E0097

E00SC
EO0A1
E00A3
E00AS5
EOOAA

EOOBO

0000

18
8D
1900

8E15
co
ODBF

8800

18
9D
AAQO

8ES83
co
OEBF

Jump_Table, 0,1,&2 char_uwords Tue Jan 10, 1984 9:16 am
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EJECT

START OF 1 CHAR WORDS*
ADD NEW DEFINITIONS AT THIS END

%k Kk ok Xk
%k k ok Xk

*
*¥ X ( --- addr ) This rtne returns the
* addr of the X register in the floating
* point stack.
*
IR RN X
CON(5) O
=1XX CON(2) #81
CON(2) \X\+#80
=XX CON(5) =$XX
=$XX GOSUBL =DOUSE

CON(5) (=0X)

Y ( --- addr ) This rtne returns the
addr of the Y register in the floating
point stack.

*k Kk k k Xk

L
CON(5) =!XX

=1y CON(2) #81
CON(2) \Y\+#80

=Y CON(5) =$Y

=$Y GOSUBL =DOUSE

CON(5) (=oY)

FEHHIR R EEEEEEEEEEEFEEEEEEEEEEEHOEEE

Z ( --- addr) This rtne returns the
addr of the Z register in the floating
point stack.

sk k k ok ok

FAER XXX %

3
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113

114
115
116

117
118

119

120
121
122
123
124
125
126
127
128
129

130
131
132

133
134

135

EOO0B5
EOOBA
EOOBC
EOOBE
E0OC3

EOO0C9

EOOCE
EOOD3
EOODS
EOOD7
EOODC

EOOE2

1A00
E

18
AD
3C00
E

8EF1
co
OFBF
2

ABOO

18
4D
CD0O

8E60
co
00CF

Jump_Table, 0,1,8&2 char_words Tue Jan 10, 1984 9:16 am

Page
CON(5) =!Y
=1Z CON(2) #81
CON(2) \Z\+#80
=Z CON(5) =%Z
=$Z GOSUBL =DOUSE

CON(5) (=0Z)

T ( --- addr) This rtne returns the addr
of the T register in the floating
point stack.

d ok ok Kk ok

B a2 e o s
CON(5) =!Z

=IT CON(2) #81
CON(2) \T\+#80

=T CON(5) =$T

=$T GOSUBL =DOUSE

CON(5) (=oT)

4



Saturn Assembler
Ver. 3.33/Rev. 2241

136
137
13y
139
140
141
142
143

144 EOOE7 3D00

145 EOOEC 18
146 EOOEE CC
147 EOOFO 5F00

148

148 EOOF5 SEDE

150 EOOFB OCBF

E

E

BO

2

Jump_Table, 0,1,& char_words Tue Jan 10, 1984 9:16 am

Page
EJECT
Fo XTI FHFKHF K X T HIH X 33T I K FHH KK FHHFH XXX
*
* L ( --- addr) This ruk returhs the addr
* of the L register in the floating
* point stack.
*

s g
CON(5) =!T

'L CON(2) #81
CON(2) \L\+#80
L CON(5) =$L

$L GOSUBL =DOUSE

CON(5) (=OLASTX)

5
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151 EJECT
152 FHE AR AR OO OO O EEOEHOE0O X
153 *
154 * 2 (TIC) ( --- addr) Leave compilation address of next word
155 *
156 B E 1 1 T PP R T ner
157
158 E0100 CEOO CON(5) =!L
E
159 E0105 18 =ITIC CON(2) #81 ’
160 E0107 7A CON(2) \’\+#80
161 E0109 0000 =TIC CON(5) =DOCOL
0
162 EO010E 0000 CON(5) =-FIND search dictionary for word
0
163
164 * -FIND returns cfa ch flag
165
166 E0113 58A0 CON(5) =ZEQ reverse sense of flag
E
167 E0118 0000 CON(5) =ABORTY ABORT" not found"
0
168 E011D 20 CON(2) =eNOTF
169 EO11F 0000 CON(5) =DROP drop the character,
0
170 * leaving just the cfa
171 E0124 0000 CON(5) =LITR if compiling, literal will
0
172 * compile in code which will
173 * return cfa to stack at
174 * runtime
175 E0129 0000 CON(5) =SEMI ;
0
177 *
178 ¥ 1 ( ---n) Copy loop index to data stack
179 *
180 * In a loop, the index is supposed to be the
181 * top value on the return stack. So this word
182 * is the same as R@, except it only works in
183 * a defin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>