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I.1 TWHAT THIS IS

This package consists of! v
{a) the Coir~Dp version of the FORTH programming language residing on the disk marked Atari Coir-Op
FORTH, version 1.4v.
(b) the source code for 2 rumber of programs in FORTH, to be found on the disks marked "Suarthmore
1", "Suarthmore 2", and "Swarthmore GE",
{c) Discussion ard glossaries for all the above.

#11 disks except OF boot to uvnadorned CoirOp FORTH. GE boots to an embellished version
deseribed in the rext section.

Coir~DOp FORTH was developed by Steve Calfee at Atari, Inc, and the disk enclosed is, except for
a very few minor changes, exactly what he has informally distributed, This is a well-wrought, tight
version of FORTH. Among its notable festures are an excellent compile time. The 32 line screens
allow for writing clear code (see Section Vi How to Write Good FORTH).

The Swarthwore disks contain programming tools which were developed over a3 two—year period by
the Swarthmore Trigoriometry Project, These rarge fros simple aids for the beginning programmer to
more sophisticated program developmert tools. We hope that the documentation will be of use to the
correspording range of programmers. In almost all cases, we provide a discussion of each FORTH word,
along with the source code (except for much of the booted material on the CoirmOp disk),

Mhat this isn’t

This is rot a complete FORTH tutorial - we recommend its vse in conjunction with a standard
FORTH test, such as Startirg Forth,

This is rot 2 complete Atari tutorizl - see the references in the next sectior.
This is rot 3 version of FORTH for a1l wsers. In particular, it lacks a floating-point
arithmetic package (because flosting-poird arithmetic is much slower - see the discussion in Chapter

5 of Starting FORTH). In most irstances, this should rot be a disadvantage.

The code is probably not error free - although we have tested ard used everything and krow of o
errors,  (Until it is used for some time by 3 wide variety of users, most code is not error free),

The documertaton will not be perfect for everyore. AL least we’ve worked hard to produce what
we would have liked to receive ourselves.



I.Z2 HOMW TO USE THIS MATERIAL

Remove ary cartridoes from your Atari 400 or BOO, turn on the disk drive, insert the Atari
CoirrOp disk, ard turn on the computer. Unless your disk drive’s speed is badly out of adjustimert or
magretic disaster has struck the disk, after a short time you should get the message "fig-FORTH
1.4v," You are now in FORTH, Feel free to play, The worst you can do (if your disk is write
protected) is to crash the system, in which case try the Reset button, or for a high quality crash,
reboot.,

-~ Such discovery learning will not get you very far very fast or very thoroughly, ard we recommend
you work alorg with 8 good text. Two sections hernce, we chronicle the differences between Coin-Op
FORTH and the FORTH referred to in the excellent text, Starting FORTH., You’ll fird our Glossary of
the Coir-Op Kerrel, Section II.2, a3 handy companiori.

Ore of the first things vou’ll want o0 do is make a backup copy, If vou have more than ore disk
drive, see section ITI,Z on Disk Copy Rowtines, and proceed accordrgly, Thirgs are tougher if you
only have ore drive. See Section ITI,1 WTOBJ to get a copy of the booted part of ary disk, it
transferrire source screens is lengthy, To transfer two irdividusl screens from 3 source disk to 3
destination disk, stick in the source disk ard type the ircantation!

ist.screen rmber BLOCK DROF UFDATE CRETURN]

2ridvscreen,rimber BLOCK DROF UFDATE [RETURNJ
Theri insert the destination disk and type FLUSH (and hit CRETURNI). Unfortunately, this wor’t work
for more than two screens at 2 time. To see the screens before transferrirg them, replace ELOCK by
LIST in the above.

There are two charges in your programming environment you might want to make at first, Type

1 HWARNING ! [RETURN]
to receive error messages rather than error rumbers, (The error messages are on screens 2 through
)+ Coir~Op FORTH comes in hexadecimzl. Typing DECIMAL will get you into what is likely to be &
more familiar environmert, However, hitting System Reset or rebooting will return gou to hexe To
create a disk which will boot to decimal (and stay there with System Reset); type

' DECIMAL CFA ‘ ARORT 2+ ! CRETURN]
Thers do 2 WTOBJ (see Section ITI.1) so that these changes will be made part of the boot.

You night want to consider some further additions to your booted FORTH system, The followng
seem particularly wsefull Fast INDEX, ¢ (which causes the mext number to be interpreted as
hexadecimal), and the OE editor (which is larce, but worth it, we think)., All are in Section IV,
After such additions are compiled, it is necessary to do a WTDEJ (Section ITI.1) to make them part of
the boot.

The Swarthmore OF disk boots with all these treasts bt without 1 WARNING ', However, the
object code extends through screen 8, so you’ll get crazy error messages with 1 WARNING ! unless you
irsert a8 disk which has them on screens 2-4.

In wsirkm the documentation, we expect you to have certain references available., For the Atari,
we assume you have a 400/800 Basic Referrice Marwagl, which cowes with the computer. For deeper
hardware questions, we sometimes refer to De Re Atari, by Chris Crawford, et 21, Atari, Inc.,
1981,AFX-90008, For matters pertaining to FORTH, we refer gou to Starting FORTH, by Leo Erodie,
Prentice-Hall, 1981, '

Sometime, please read Section Vi How to Write Good FORTH.



I.Z= FURTHER REFERENMCES

For the Ataril

tbove and beyord De Re Atari, you might wish to conmsult the Atari 400/800 Hardware Marwsl or the
Atari 400/800 Operatirg System User’s Marmal, available from Atari,Inc.

For FORTH:

The followirg have proved uvsefull

Glern B, Haydon, All About FORTH; Mountain View Press, 1982,
{Good qlossary of words from several different FORTHs.)

Mitch Derick & Linda Eaker, FORTH Ercyclopedia, Mourtain View Fress, 1982,
(More detailed than the above.)

C.H. Ting, Systems Guide to Fig FORTH, Offete Emterprises, Inc., 1980,
(Good for how FORTH works.)

William F, Ragsdale, fio-FORTH Irstallation Marwal, Forth Interest Group, 1980,

A1l the asbove are availasble from Mountain View Press, F.0. Box 4656, Wountain View, Ca., 94040, (415)
961-4103,

Serious FORTH users should corsider joining the FORTH Interest Growp. Their journal, FORTH
Dimersions, makes irteresting readirg. FORTH Irterest Group, P.O. Bow 1105, San Carlos, Ca. 94070,
(415) 9462-84653,



I.4 COIN—OF FORTH VS, STARTING
FORTH

FORTHs based on the fig (FORTH Interest Group) model, such as the Coir-Op FORTH kerrel, are
different in some significant ways from the version of FORTH described in Starting FORTH (which is
ronetheless an evcellent introductory tet for the beginnirng Coir-Op FORTH user)., Following is a
list, refererced by Starting FORTH page rumber, of words in Starting FORTH which either have
differert names or are not used at 21l in CoirOp FORTH. There are also a few notes included on more
gereral differences between the two, This list of differerces is feirly complete, bt it should rot
be regarded as comprehensive. In particular, there are 3 ruwber of words included in Coir~Op FORTH's
kerrel which are rot in Starting FORTH, and which are not mentiored in the followirg list. These
range from words used to manipulate headers (NFA, FFA, etc.) to disk buffer words (ELOCK, BUFFER) to
words for listing the dictionary (VLIST). After you are familiar with Sterting FORTH, browse through
the CoirrOp FORTH qlossary to become familiar with these words,

pa. 19 - Coin-Op FORTH allows up to 31 characters of a name to be stored in the dictionary.

pps 57-58 - The fig-FORTH editor is very different from that described in Starting FORTH; the
Starting FORTH discussion of FORTH's screer—based sysiem will nonetheless be quite useful to the
Coir~Op FORTH user, The following words are basically the same in Starting FORTH and Coin~Op FORTHS
LIST, LDAD, (, FLUSH, COFY, FORGET.

pg. 91 - The fig-FORTH word 0= takes the place of NOT in Coir—Op FORTH.

pa. 101 - The fig-FORTH word -DUP takes the place of PDUF in Coir-Op FORTH,

pa. 101 - AEORT" does rot exist in CoirmOp FORTH.

pa: 107 - The words 1- and 2% do rot exist in fig-FORTH, but they are included as part of the Coin-Op
FORTH boot. The words 2- and 2/ are included in reither fig-FORTH ror Coir-Op FORTH.

pa. 108 - In Coin-Op FORTH, NEGATE is called MINUS.
pg. 110 - The word I’ does rot exist in Coir—Op FORTH,
pg. 132 - U.R does not exist in Coir-Op FORTH.

pa. 139 - In addition to BEGIN ... UNTIL and BEGIN ... WHILE ... REFEAT, Coir-Op FORTH also supports
BEGIN ,.. AGAIN, where AGAIN executes an unconditional branch back to BEGIN,

pq. 142 - PAGE does riot exist in CoirmOp FORTH., Clearirg the screen is performed by the Coir-Op
FORTH word CLEAR.

pg. 161 - The words U/MOD, U., and /LOOF do not exist in Coin-Op FORTH, Coir~Op FORTH does include
the word U/ lunsigned divided by), which is not included inm Sterting FORTH.

pg.-162 - The word OCTAL does not exist in Coin-Op FORTH. Octal can be set by the command B BASE ! .

pa. 164 - The only punctustion mark which may be used during irput to irdicate a double rumber is .
(period),



T.4 Coin—0Op FORTH vs. Startimng FORTH,p.Z2

pa. 173 - The double number operators D-, DMAX, DMIN, D=, D0=, D<; and DU< do not exist in CoireOp
FORTH, The word DNEGATE has been replaced by the fig-FORTH word DMINUS., Coin-Op FORTH includes the
word D. which is rot mentiored in Starting FORTH.

118 iZﬁ - M+ and M%/ do ot exist in Coin-Op FORTH. Coir-Op FORTH does include {wo mixed length
operators, M/MOD and DBUX, which are not included in Starting FORTH.

pg. 183 - UARTAELE takes an argument on the stack in Coir-Op FORTH, ard siores this argument in the
rewly defired variable’s parameter field,

pa, 193 - Double lergth variables and constants do rot exist in Coir-Op FORTH! thus, 2VARTAELE,
2CONSTANT, 2!y ard 28 are not defired,

pg. 204 - DUMP does riot exist in Coir—Op FORTH.
pa. 217 - EXECUTE requires the CFA, rot the PFA, of a word. Using the FFA will crash the system,

pa. 218 - [’] is rot defined in CoirOp FORTH, since ' is defined as beirg immediate, Thus ’ can be
wsed in place of [’] in a colon definition.

pp. 220-224 - The structure of Coin-Op FORTH headers is significantly different from that described
in Starting FORTH. See the discussion of Coir-Op FORTH headers, linking and vocabularies. EXECUTE

erpects the CFA, pot the FFA, of a3 word,

pQs 225 - The word EXIT is called iS5 in Coin-Op FORTH.

pg: 233 - H is called DF in CoirOp FORTH.

pg. 235 - 'S is called SPE in Coir—Op FORTH.

pg. 234 - S0 is rot directly available to the user in Coir-Op FORTH, See the glossary entry for 50,
pp. 242-243 - The Starting FORTH discussion of vocabularies applies quite well to CoirmOp FORTH, as
far as it exterds (the ore exception is that ! sets CONTEXT to CURRENT, not to FORTHY, The Coir-Op

FORTH linking cystem is significantly different from other FORTHs, however, and this effects
vocabularies, See discussion of lirkimg and vocabularies in Section II.1.

pg. 256 - FLUSH does rot "forget" that a buffer is in memory in Coir-Op FORTH} it only turns off the
"updated" flag.

pg. 261 - >TYPE does rot exist in Coir—Op FORTH.
pg. 266 - MOVE ard <CMOVE are not defired in CoirmOp FORTH.

pa. 270 - WORD does rot leave the address of HERE on the stack. TEXT does ot take a delimiter on
the stack! instead, it reads all characters up to the rext carriage return,

pa. 272 - >IN is called IN in Coin-Op FORTH.
pa. 277 - >EINARY ( CONVERT ) does rot exist in CoirmOp FORTH.
pg. 281 - -TEXT is not defired in Coir-Op FORTH.

pQ. 291 - The word CREATE is called <EUILDS in Coin-Op FORTH. The CoirOp FORTH word CREATE only
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‘ creates a header for rew dictionary entries,
pg. 301 - Coir~Op FORTH uses (DO), not 22K,

pa. 303 - (LITERAL) is called LIT in CoirOp FORTH.



‘II’ I.5 DISH DIRECTORY
Coinmn—Op FORTH Disk.:
Screens 2-5  Error Messages
9 Screen originally used to compile assembler
11 Disk. copy routires (I1I.2)
13-19 The Assembler (II.5)
20 Urdocumented
21-25 The figq Editor (II.4)
26 0S and Harduware conmstants (in Glossary, IT.2)
27-2%9 Undocimented
30 DECUS FORTH additions (in Glossary, II,2)
31 Display list disassembler, undocumented
32-33 FORMAT and WTOBJ (TII.1)
35-36 Undocumenited
37-38 Lire Frinter words (III.1)
39-43 Formatied printer words (II1,4)
44-44 Undocumented

Swarthmore Disk 13
Screen 1 Directory
2-5 Error messages
7-17  IV.1 Miscellaneous
20 V.2 Fast TNDEX

‘ 27-24 1V,3 CASE
26-27 TV.4 Display List assembler

29 V.5 Cheap character generator

31-34 IV.4 String search

37-48 V.7 Print commards for araphics modes
50-51 IV.8 Screen copy routines

53-55 IV.9 Vertical scrolling

Swarthmore Disk 23
Screen 1 Directory
?2-5  Error messages
10-13 V.10 Unshadowed Player Missile words
15-20 IV,11 Shadowed Flager Hissile words
22-31 V.12 Tewt words for disk storage of text
33-49 IV,13 Text compression text words
52-53 IV.14 VELANK routines
55-61 V.15 Big HTORJ

Swarthmore QE Disk:
Screens 0-8 Boot source code contirwation
14-77 Source code for GE (IV.17)

‘ MOTE * The GE disk boot contains QE (and therefore the Miscellaneous words, CASE, Display List
assembler, and urshadowed Player Missiles)} it also has Fast Index. It boots to decimal.
A1l other disks boot to Coir—0Op FORTH.



II. THE COIN—OF BOOT
INTRODUCTION

The documentation of the Coir—Op FORTH boot is divided into four parts, which correspord to the
four sectiors of the boot itself. These four sections includel
1) 2 modified fig-FORTH kerrel
2) Atari graphics, sound, and device conmtrol words and a few other miscellarneous words
3) a fig-FORTH editor
4) 3 fig-FORTH assembler.

The section on the Coir—Op FORTH kernel corsists of a list of the modifications which have been
made 10 the fig-FORTH model ard brief discussions of the most imporiant departure from that model
{the vocabulary/linkirg sustem) and of the Atari-specific disk access words) these are followed by a3
complete qlossary of the kerrel, The discussion of each extension ircludes a brief discussion of how
to use the important words in that extersior, followed by a complete glossary of the extension.

IXI.1 THE FORTH KERNEL

COIN-OP FORTH VS. FIG-FORTH

The Coin-Op FORTH kerrel (i.e., the 250 or so words which constitute the heart of FORTH) is
based on fig-FORTH. However, a number of modifications have been made. These are listed below, for
the convenience of those who are already familiar with fig-FORTH. (The sections on disk access ard
disk. buffers, headers, lirks, and vocabularies will also be of wse to those who are riot familiar with
fig-FORTH,) '

The following fig-FORTH words are rot included in Coir-Op FORTH: +BUF , ELOCK-READ , BLOCK-WRITE
, DLIST (this word was used to list the vocabulary} it had rothing to do with graphics display
1i5t5), DUMF ' MON t MOVE ] USE .

The followirg words are included in the Coir~Op FORTH kerrel but are rot part of the fig-FORTH
model (for evplanations of their usage, see the Coir—Op Kernel Glossary; in addition, some of these
words will be discussed in more detail in the sectiors on disk access ard disk buffers, headers,
lirks, ared vocabularies): $LINKS , 7EITS , ALT , EFND , DBUx , DDIO , DECMAF , DIO , FLUSH , HASH ,
HIMEM , ICAL , ICCM , ICLL , J , PHYSOFF , PTAE , SECIO , SIO , TCIOV , U< .

Headers, Lirks, and Vocasbwlaries

CoirOp FORTH executes dictionary searches much, much faster than standard fig-FORTH} this in
turn means that much less time is spent by the proarammer in compiling FORTH words and screens. The
vastly increased speed was obtaired by modifications to the header structure of dictionary ertries
ard by the introduction of "sub-vocabularies". Most users will riot reed to urderstand these
differences in order to use FORTH to full advantace. Other users will require such an urderstarding,
however, ard still others will simply be interested in what makes FORTH tick. The followirg
discussion should be helpful.



IX.1 The FORTH Kernel, p. 2

Headers

Normnal fig-FORTH headers have the followirq structure!
NFA
a name field, starting at NFA, which has a variable nwmber of bytes (up to 31),
LFA

followirg the name field, a two byte lirk field, which contains the NFA of the first word
in the same vocabulary which imsediately precedes this one.

CFA

following the lirk field, a two byte code field which points to the word’s execution code.
PFA

following the code field, a variable lergth parameter field.

In CoirOp FORTH, the link field comes pefore the name field, with the code field comirg
immediately after the name field, The structure is thus?
LFA NFA CFA PFA
This improves the speed of dictionary searches, since the LFA of a word will have a fixed offset of
-2 from the NFA rather than a variable offset.

NOTE! in fig-FORTH, the last character in a name field has its high bit set ($80). Because only
this character can have this bit set, names cannot have ATASCII inverse characters in thes. To make
sure that this is the case, all words in the irput stream are operated on by the word 7BITS, which
chares ary inverse characters in a word o normal characters by setting the high bit to 0. Thus, 1o
FORTH inverse ard riormal ATASCII characters in a name are idemtical.

Linking and "Sub-vocabularies

Normal fig-FORTH has a1l words in 2 given vocabulary lirked together; ths most recently defined
word lirks directly (through its LFA) to the NFA of the word defined before that, which links to the
word before that, and so on, down to the very first word in the vocabulary, (See Starting FORTH,
pp.242-44, for 3 good discussion of vocabularies ared lirking,) Coin—Op FORTH has modified this
system through the creation of “sub-vocabularies" within vecatwlaries.

During compilation, each word in a vocabulary is placed in one of 8 sub-vocabularies, The
mumber of sub-vocabularies is determired by the constant $LINKS, which is set to 8.) These
sub-vocabularies may be rumbered from 0 to 7, Hhich sub-vocabulary a word belongs in is determined
by the ATASCIT value of the first character of that word’s name, That value is divided by 8, and the
remainder (0-7) determires which sub-vocabulary the word will belorm to. Thus, 2 word begirming with
H (ATASCII value $48) will be placed in sub-vocabulary 0, as will a word begirning with X ($58), 8
($38), or B ($40). A word begirnirg with L ($4C), on the other hand, will be placed in
sub—-vocatulary 4, while 2 word beginning with W ($57) will be in sub-vocabulary 7, and so forth,
Thus, the words in each vocabulary have been "hashed", accordirg to their ATASCII value, into 8
Qroups.

The words in each sub-vocabulary are linked together in the narmal manrer; the LFA of the most
recently defined word in a sub-vocabulary points to the NFA of the word in the same sub-vocabulary
defired just before that, and so forth doun to the first word defired in that sub-vocabulary, Hords
in one sub-vocabulary thus are linked only to each other, ard not to those in ary other
sub-vocabulary.

Now, look at what happers when a dictionary search occurs., As an example, assume that the word
DUF has just been encourtered in the input stream., The search routine taskes the first letter (D) of
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this word, and from it determines which sub-vocabulary the word must be iny if its exists at all,
(This task of "hashing" is performed, logically emough, by the word HASH.,) In the case of DUF,
sub-vocabulary #4 is duly searched, and DUF is fourd, The point is that the other 7 sub-vorcsbularies
reed not be searched, ard thus on average only 1/8 as mary words will need to be looked 3t in any

given dictionary search in Coir0p FORTH, as opposed to in a FORTH which uses only ore "lirk-chain”.
This is the main reason why Coin-Op FORTH compiles code so much faster than fig-FORTH.

Vocabularies

A krowledoe of the structure ard purpose of FORTH vocabulary definitions is recessary in order
to urderstand the following discussion. A1l About FORTH by Glen E. Haydon and FORTH Encyclopedia by
Derick ard Baker contain oood discussions of vocabularies, It should be rioted that new vocabularies
reed not chain directly to the FORTH vocsbulary} ary vocabulary may serve as a "parent vocabulary",
This in turn 2llows an ever-expanding branching structure of vocabularies within the dictionary.
Evertually, of course, all vocahularies will chain at least indirectly to FORTH.

The changes to the header structure and the addition of sub-vocabularies have necessitated two
changes to the structure of vocabulary definitions in Coir-Op FORTH.

1, Irstead of ore vocabulary entry pointer (or, if you prefer, "Vocabulary lirk field")
in each vocabulary definition, there are row eight, ore for each sub-vocabulary, Since
each entry pointer reeds 4 bytes (two for the pseudo-riame field, two for the link), 3
total of 32 bytes is required, Sub-vocabulary #0 uses buytes 1 to 4 as its entry pointer,
sub-vocabulary $2 uses bytes 5 to B, and so forth. In this way, sub-vocabulary #n of 2
child vocabulary chains to sub-vocabulary #n of its parent.

2, The pseudo—NFA of each entry pointer row follows the LFA, rather than vice verss}
this is due to the charge in header structure decribed in the sbove section on Headers.

WLIST

VLIST has been modified so that it will still print out the CONTEXT vocabulary words in the
order in which they are placed in the dictionary, However, in vocabularies o which the CONTEXT
vocabulary chains (unless the CONTEXT vocabulary is FORTH, of course) 2ll of the words in
sub-vocabulary $7 will be listed in order first, followed by those in sub—vocabulary 6, 5, ard so on.
(This is because VLIST sets up 3 table of the NFAs of the next word in each sub-vocabulary) the word
in this table with the highest NFA is printed by VLIST, argd its NFA is replaced with that of the word
1o which it lirks} this process then repeats for the rext word, ard so on to the bottom of the
dictionary, This works fine, until all of the NFAs in the table are the "pseudo NFAs" in the parent
vocahulary; at this point, sub-vocabulary #7's NFA is the highest address in the table, as are the
NFAs of all of the subsequent words in the parent vocsbulary’s sub-vocabulary $7. Thus, all words in
sub-vocabnlary $7 will be listed until it is exhausted, after which all words in sub-vocabulary #6
will be listed, etc,) This will cortinue urtil the word FORTH is itself encountered, after which
words will again be listed in order of their physical location in the dictionary as a whole.

Mary users will never need to worry about Coir~Op FORTH's primitive disk access and disk buffer
words! the higher level words LIST, LOAD, ELOCK, and EUFFER provide a great desl of flexibility ard
Coir-Op FORTH does use the standard fig-FORTH word R/H. Eelow the level of these words, however,
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CoirOp FORTH's disk words are tailored to the Atari and as such they differ from normal fig-FORTH
usage, The following discussion is interded for those who either need to krow or are interested in
krowirng what these differences are. The one section which may be of more gereral interest is that on
the rumberirg of disk blocks,

CoirOp FORTH dos rot use the standard fig-FORTH disk access words, BLOCK-READ and ELOCK-WRITE.
Instead, Coin-Op FORTH utilizes words which directly casll the Atari SI0 routires. These words are
SECIO and SIO, which in turn are called by DID (for single density disk drives) ard DDIO (for double
density disk drives)} basically, the procedure for disk access is to set up a device control block
(see the Atari 0S5 merwasl and the words ICAL, ICCM, ICLL) ard execute SECIO.

Screen Numberirg

1, Coir~Op FORTH allows for a difference between physical and logical screen ruwmberirg. This is
accomplished by storirg 8 value into the user varisble FHYSOFF (rormally set to 12). This value is
added by the disk access words to whatever logical block rumber is supplied by the user in order to
obtain the physical block rumber, This allows the user to put the bootable object on a2 disk onto
"reqative" logical screers. Note that it is very difficult to use logical screen 0 on 2 disk to hold
source code (see INTERFRET).

2, The logical screen supplied by the user is irterpreted by Coin—Op FORTH as follows:
Each block # is 14 bits, of which the highest bit is rot used. The low 11 bits (80 -
$7FF) irdicate the screen rumber, The next two bits (12 and 13) indicate the drive #, ard
the tuo bits shove those (14 and 15) irdicate the drive type, Corsult the following chart
to0 see what values to add to a given logical block rumber,

Add this value! To access drive #1

$0000 i

$0800 2

$1000 3

$1800 4

Add this valuel To asceess drive iyped

$0000 B810-type 5 1/4" sirgle density
$2000 815 or 8" double density

$4000 8" single density DEC interleave
$6000 8" single density ron-interleaved

Disk Buffer Comtrol

Coin-Op FORTH uses a table called FTAE to cortrol disk buffers, This table contains four
"eriries", each corresponding to a disk block. The first ertry contains information on the most
recently accessed block, the second contains information on the next most recent block, and so forth.
At the momert, only two disk buffers are used by CoirOp FORTH, ard 25 such only the first two
eriries of PTAE are used, The two buffers each corsist of $400 (1K) bytes, and they begin at $500
and $900, respectively,

Each ertry in the disk buffer table corsists of 9 bytes, The first two bytes cortain the
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logical block ruwber. The secorsd two bytes contain the startiing address of the buffer in which the
block is contained, The last byte irdicates the status of the buffer (0 = rot in use, 1 = in use, 81
= updated).

When 2 new block is accessed it is placed in the buffer which was least recertly used, The
block. rumber, buffer address, and status of this block are placed in the first entry in the disk
puffer table, while the old contents of the first entry are placed in the second entry. (If & third
buffer was in use, the contents of the third entry would indicate the least recertly accessed block,
ard the contents of the second entry would be placed in the third entry when 3 new block was
accessed! likewise with a fourth buffer.) If the block in the least recently accessed tuffer is
marked as updated, its corterts are written to disk before 2 rew block is read into that buffer,

The conterts of the variable PREV point to the first buyte of the most recently accessed buffer
ertry (entry #1) in FTAR., The contents of the variable ALT (which roughly corresponds to the
£ig-FORTH word USE) point to the entry for the least recertly accessed buffer (entry #2), FORTH and
the user can thus access the disk buffer information via these words. (NOTE! 2 third disk buffer
could be added by pointirg ALT to the third entry in PTAE (PTAE +$A) and placing a buffer address
irto the third and fourth bytes of this entry, The same technique could be used for a fourth disk
buffer. DO NOT put the rew buffer or buffers right above the old ones) FORTH staris at $D00. FPut
them somewhere azbove the dictionery.
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ITrI.Zz GLOSSARY OF THE COIN_OF KERNEL

$LINKS

15

(+L.00F)

n addr —
Store 16 bit value n at address. Pronounced “store".

Save the stack position in CSP. Used as part of the compiler security.

dl — a2
Gererate, from 2 double rumber di, the rext ATASCII character which is placed in an output
strirg, Result d2 is the quotient after division by BASE and is maintained for further
processirg, Used between <% ard $>, See #5,

d — addr count
Terminates rwmeric output corwersion by droppirg d, leaving the text address ard character
count suitable for TYPE.

- N
Constant leaving the ramber of link chains in each vocabuwlary, For 8 full explanation of
the lirking system (which is different from that of normal fig-FORTH), see the discussion
of linking which precedes this glossary,

dl — d2
Corwert a1l digits of double-rwwber di to their ATASCIT equivalents, adding each to the
pictured numeric output text, until the remainder is 0 (this remairder is left as d2), A
single 0 is added to the output string if the initial value of dl is 0, Used between <
and ¥4 '

— addr
Used in the formi
! nnnn
If ewecuting, leaves the FFA of the next word accepted from the inmput stream. If
compiling, compiles the PFA as a literal} later execution will place this value on the
stack, If the word is rot fourd after a search of CONTEXT and CURRENT, an appropriate
error message is giver. This is defined as an immediate word. Promounced “tick".

—

Used in the formi

{ ccee)
Accept and ignore comment characters from the irput stream, until the next right
parenthesis. Since it is a FORTH word, ( must be followed by at least ore blank. It may
be vsed freely while execiting or compiling, Comments may not be longer than 255
characters, and an error condition exists if the input stream is exhausted before the
right parenthesis,

n-—
The rur-tine procedure compiled by +LOOF, which increments the loop index by n ard tests
for loop completion. See +LOOP.
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—

The run-time procedure, compiled by " which transmits the followirg in-lire text to the
selected output device, See ,"

The run—time procedure, compiled by jCODE, that rewrites the code field of the most
recently defired word to point to the machire code sequerce which follows jCODE, See
+CODE,

Evecutes after an error when WARNING is -1} also executes after a RESET or BREAK, This
word rormally executes AEDRT, but may be aliered (with care) to execute a user’s
alternative procedure.

The rur—time procedure compiled by DO which moves the loop cortrol parameters to the
return stack., See DO,

addrl addr?2 — pfa b 1f (found)

addrl addrz —ff (not found)
Searches the dictionary starting at the NFA addr2, matching to the text at addrl, Returns
parameter field address, lergth byte of the neme field ard boolean true if a match is
fourd, If ro match is found, only a boolean false is left.

nl n2 — addr 32
Converts the line rawber nl and the screen n2 to the starting address of that line in the
disk buffer, If screen r2 is not already in memory, it is read from disk to buffer, The
court of 32 indicates the length of a text lire.

The rur-time procedure compiled by LOOP. Increments the loop index ard tesis for loop
completion. See LOOF.

dl addrl — d2 addr2 .
Corvert the ATASCII text begirnirg at addri+l with regard to BASE. The new value is
accumulated into double rumber dl, beirg left as d2, AddrZ is the address of the first
vnicorvertable digit. Used by NUMBER,

nln2 —nd

Leave the arithmetic sum n3 of nltnZ,

n addr —
Add n to the 16-bit value at the address, Fronounced "plus-store".
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nln2—n3
Negate nl if nZ is regative.

nl — (rur-time)

addr n2 — (compil-time)
Used in a3 colordefinition in the form!

DO [ XX} rll +LO0F‘

At rur-time, +L0OF selectively controls branching back to the correspordirg DO based on
rnl, the loop index and the loop limit, The signed increment nl is added to the index and
the total is compared to the limit. The branch back to DO occurs until the rew index is
equal to or grester than the limit (n1>0), or until the rew irdex is equal to or less than
the limit (n140), Upon exitirg the loop, the parameters are discarded and execition
continues beyord LOOF.

At compile time, +L.OOF compiles the rur—time word (+L0OF) and the branch offset computed
from HERE to the address left on the stack by DO. n2 is used for compile time error
checkirg,

n — addr
Leave the memory address which is n bytes above the "origin's n is given in terms of
bytes, This definition is used to access or modify the boot-up parameters at the origin
area, The "origin" in Coir—Op FORTH is at $DOO,

n-—
Allots 2 buytes in the dictionsry and stores n there, FPronounced! “comma".

nl n2 — 3
Subtract n2 from nl and leave the difference as nd.

Used on 3 disk screen. Causes the next disk screen to be loaded, Interpretation
cortimes on this screen. (Prorounced “next-screen”).

n—n {zero)

n —n n {nor-zero)
Reproduce n only if it is rorezero. This is usually uvsed to copy a value just before IF,
1o eliminate the need for an ELSE part to drop it

— pfa b tf (found)

— ff (ot fourd)
Accepts the next text word (delimited by blarks) in the irput stream to HERE, ard searches
the CONTEXT ard then CURRENT vocabularies for matchirg entry, (Searches contirwe on into
parent vocabularies] the CURRENT vocabulary is searched only if it is not the same as the
CONTEXT vocabulary), If found, the dictionary entry’s parameter field address, its lemgth
byte, and a boolean true is left, Otherwise, only 2 boolean false is left,
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~TRATLING addr nl — addr n2
Adjusts the character coumt nl of 3 text string beginning at addr to suppress the output
of trailing blarks, i.e. the characters at addr+nl to addr+n2 are blarks. Read "not
trailing",

X nlnZ —n3
Leaves the sigred arithmetic product of two sigred rwmbers.

X/ mn2nd —nd
Leaves the ratic n4 = nixn2/n3 where all are signed ruwmbers, Retention of an intermedizte
31 bit product permits greater accuracy than would be available with the sequence!
nlrn2xn3d3/

x/M0D rdrnZnd —nmnd
Leaves the quotient nS ard remainder rd of the operation nixn2/mn3d, A 31 bit intermediate
product is wsed (as for %/).

+ n-—.
Display n, converted to ATASCII according to BASE, in g fined-field formst. Prints the
sign only if n is regative. A treiling blank follows. Pronounced "dot".

Used in the formi

B 11} CCCC“
Accepts the followirng text frow the input stream, delimited by " (double-quote). If
erecuting, the text is transmitted o the output device, If compiling, compiles the text
{with the count in the first byte) alorg with the execution procedure (") so that later
evecition will transmit the text to the output device. The texi may be up to 255
characters lorg.

JLINE nl nZ —
Print lire nl of disk screen rn2 on the terminal device, Trailirng blanks are suppressed,
A1l ATASCII control characters are printed,

R nl nZ —
Prints the rumber ni right aliored in 2 field of width nZ, No following blark is printed.
If n2 < 1, ro leadirg blarks are supplied,

/ nlnZ—nm
Divides nl by r2 and leaves the signed quotient n3 (which is rounded touard 0),

/M0D nln2—n3rd
Divides nl by r2 and leaves the remainder n3d and quotient n4, The remsinder rd has the
same sign as the dividerd rz.
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0123 —n
These small rumbers are used so often that it is atiractive to defire them by rame in the
dictionary as corstants, because constantis take less dictionary space and less dictionary
search time than do numbers,

04 n—7*=
Leaves a true flag if n is less than zero (negative), otherwise leaves a2 false flag.

0= n—°*
Leaves a2 true flag if n is equal to zero, otherwise leaves a3 false flaq.

OERANCH f —
The rur—time procedure to conditionaslly branch, If f is false (zero), the irrlirne
parameter which follows it is added to the interpretive pointer to branch shead or back.
Compiled by IF, UNTIL, and WHILE,

1+ n— rtl
Iricrements n by 1.

24 n —- nt2
Ircrement n by 2.

7BITS addr n —
Sets the high bit of each byte of the n bytes starting with addr to 0, This corverts any
characters which are in inverse representation to their rormal representations) FORTH
treats irverse characters which aoccur in word names as if they were rormal characters,

Used in the formi
{ ceee XX ;
Creates s dictionary header for ccee in the CURRENT vocabulary, sets CONTEXT equal to
CURRENT, ard sets compile mode. Also, sets the CFA of ccce to point to rurtime code
which follows | in the dictionary., The compilaton addresses, CFA, of subsequent words in
the irput stresm which are rot immediate will be compiled inmto the dictorary by INTERFRET,
to be evecuted when ccee is later executed, (Immediate words, i.e. those with their
precedence bit set, will be execuied when they are encountered,) Compilation of CFAs will
continse until § is encountered.

If 3 word which is part of a colon definition is not fourd after a search of both
the CONTEXT and CURRENT vocabularies, an error conditon exists.

-

Terninates a colon—definition ard stops further compilaton, Compiles the rur-time routire
1S, If compilirg from mass storage ard the input streas is exhausied before ; is
encountered, the machire may crash.

-
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Used in the formi

t ccc veee CODE assembly mnemonics
Stops compilation and terminstes a new defining word ccce by compiling (jCODE), Sets the
CONTEXT vocabulary to ASSEMELER, assemblirg to machine code the mremonics which follow it.

Wheri ccee later executes in the form!

ccet nnnn
the word nnnn will be created, and its execution address will contain the address of the
machire code following $CODE in cccce That is, when nnnn is executed, it does so by
jumpirg to the code after nnnn,

Stops interpretation of a screers $S is also the rurrtime word compiled at the erd of a
color—definition which returrs execution to the calling procedure,

mn2—fF
Leaves 3 true flag if nl is less than r2) otherwise leaves 3 false flag.

—

Initializes pictured rumeric output, which uses the words!
<4 ¢ $5 SIGN ¥+
The conversion to ATASCIT is dore on 3 double rwmber ard produces text at PAD.

<EUTLDS is used in congjunction with DOES» to crested definirg words. Used in the form!

t ccee UILDS v

DOES; (XX

Wher ccee is later executed in the form cece bbbb, <BUILDS creates 2 dictionary entry for
the rew word bbbb., First, a header for bbbb is created. Then the sequence of words
between; <BUILDS and DDES> establishes a parameter field for bbbb. HWhen bbbb is later
execited, its PFA will be placed on the stack and the sequence of words following DOES in
ceee will be executed,

lnz—f
Leaves a true flag if ni=n2} otherwise leaves a false flag.

nng——fF
Leaves a true flag if nl is greater than n2} otherwise leaves 2 false flag.

n —
Removes the top value from the stack ard places it on the return stack, Use of >R must be
balanced with B> in the same nestirg level of a colon definition.

addr —
Prints the contents of memory location addr in free-format accordirg to the current base.

Issues error message if not compiling,
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Issues error message if stack position differs from value saved in CSF,

f n —
Issues an error message rumber ny, if the boolesn flag is true.

Issues an error message if not executing,

—

Issues an error message if rot loadirg.

nl nzZ —
Issues an error message if nl does not equal n2. The message indicates that compiled
corditionals do not match.

Issues an error message if the stack is ot of bounds,

— f
Performs a test of the terminal keyboard to see if the break key has been pressed. A true
flag indicates the key has been pressed, (In CoirOp FORTH, this routire always returns a
false flaa} testing for EREAK occurs durirg TYPE and KEY.)

addr — n
Leaves the 16 bit contents of addr on the stack. Fronounced “fetch".

Clears the dats and return stacks and enters execution mode. Returns control to the
operators terminal, printing a message appropriste to the imstallation, Execution of the
abort rowtine is vectored through AEORT to (AEDRT); the actions of AEORT can thus be
charged a5 the user desires (a5 lorg as (ABORT) is involved as the final part of the
changed routine).

nl —n2
Leaves the absolute value of a mumber.

—(execution)
addr n ——(compiling)
Used in 2 colon—definitiion in the form}
EEGIN ... AGAIN
At rur-time, AGAIN forces execution to jusp unconditionally to the correspording BEGIN,
There is ro effect on the stack. Execution carnot leave this loop (unless R> DROP is
executed ore level below). At compile time, AGAIN compiles ERANCH with an offset from
HERE to addr. n is used for compile-time error checkira.
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n—

Adds n bytes (n may be positive, negative, or zero) to the parameter field of the most
recently defined word, Updates DP by n bytes. May be used to reserve or delete
dictionary space.

— addr
A varizble which contains the address of the entry in the disk buffer control table which
corresponds to the disk buffer least recently referenced (this buffer will be used to hold
the rext source screens

nln2Z —n3
Leaves the bitwise logical "ard" of nl and n2 as nd.

-—n
This constant leaves the number of bytes per disk block buffer., This is 1024 (1K) in
Coin-0p FORTH,

1
This constant leaves the rumber of blocks per editirg screen. Conventionally, an editing
screen is 1024 bytes organized as 16 lines of 64 characters each. However, in Coin-Op
FORTH, an editing screen is 1024 bytes orgenized as 32 lines of 32 characters each, due to
the width of the Atari display screen.

addr —
Calculate the backward branch offset from HERE to addr and compile this offset into the
rext available dictionary memory address.

-— addr
A user variasble containirg the current rumber base used for rwweric input and output
conversion,

— addr n (compiling)

Decurs in 3 color—definition in form!

BEGIN ... UNTIL

EEGIN ... AGAIN

BEGIN .., WHILE ..., REFEAT
At rur—time, BEGIN marks the start of a sequence that may be repetitively executed, It
serves 35 a return point from the corresponding UNTIL, AGAIN or REFEAT. When executing
UNTIL, a return to BEGIN will occur if the top of the stack is false} for AGAIN ard REFEAT
a return to BEGIN always occurs,

At compile time BEGIN leaves the return address for UNTIL, AGAIN, or WHILE ard n for
compiler error checkirg on the stack.
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n —addr (found)
n — f (rot fourd)
Checks to see if block n is already contained in 3 disk buffer which is marked as "in
vse", If it is, returns addr, which is the address of that buffer’s entry in the disk
buffer control table(FTAE)., If rot, returns 2 boolean false flaq.

—C
A corstant that leaves the ascii value for "blank".

addr n —
Fills an area of memory begirning at addr with an ATASCII (value = 20).

-— addr
& User varisble containira as the irput stream the block number being interpreted. If
zero, input is being taken from the terminel irput buffer,

n — addr
Leaves the memory address of the block buffer containg block nme If the block is not
already in memory and marked as beirg "in use", it is transferred from disk to whichever
buffer was least recently written,and that disk buffer is established as the “current”
tuffer, If the block occupyirg that buffer has been marked as updated, it is rewritten to
disk before block n is read into the buffer, See also BUFFER, R/W UPDATE FLUSH.

The rur—time procedure to uncorditionally branch. An ircline offset is added to the
interpretive pointer IF to branch shead or back., ERANCH is compiled by ELSE, AGAIN,
REPEAT. An in-lire branch offset must follow amy compiled instarce of the ideogram,

n — addr
Obtains the next memory buffer(irdicated by ALT). If the buffer is marked as updated, it
is written to the disk} the buffer is then assianed to block n, The address left is the
first cell within the buffer for data storage.

n addr —
Stores the least significant 8 bits of n at addr.

-—n
Corstant leavirg the rumber of characters per FORTH screen lire, For the Atari, this is
32,

n—
Stores the lower order byte of n into the rext available dictionary byte, advancirg the
dictionary pointer,
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addr — b
Leaves on the stack the contents of the bytes (The value on the stack will be 1lé-bit with
the high byte set to zero).

pfa — cfs
Corverts the parameter field address of a definition to its code field address.

addrl, addrZ, n —
Moves n buytes beginnirg at address addrl to address addr2, The contents of address addrl
is moved first, proceeding toward hich memory, If n is 0, nothirg is moved, n must be
greater than or equal to 0 for this ideogram to function properly.

The cold start procedure to adjust the dictionary pointer to the minimuww standard and
restart via ABORT. May be caslled from the terminal to remove application programs and
restart, Cold start parameters may be altered by changing the parameters followirg the
“origin" ($D00) in memory.

When a2 word containing COMPILE executes, the 10-bit value followirg the compilation
address of COMPILE is copied (compiled) into the next available position in the dictonary.
i.e., COMFILE DUF will copy the CFA of DUF, COMFILE is ususlly used within immediate
words such as IF and DOES>,

n—
# defining word used in the form!
n CONSTANT ccee
to create a2 dictonary entry for ccee, with its parameter field comtazinirg ne  Hhen ccoe is
later executed; n will be placed on the stack.

— addr
A user variable containirg 2 pointer to the vocabulary within which dictionary searches
will begin during interpretation of the input stream.

addr — addr+l n
Leaves the address and the character count n of the text beginnirg at addr, It is
presumed that the first byte al addr contains the text byte count and the actusl text
starts with the second byte., n ranges from 0 to 255, Typically COUNT is followed by
TYPE.

Causes 3 carriage return and line feed to occur on selected output device,
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CREATE —_

A definina word used in the form:
CREATE ccee

by such words as CODE and CONSTANT to create s smudoed dictonary hesder for a FORTH
definition. The code field of the rew word cortains the address of the word’s parameter
field. The new word is created in the CURRENT vocabulary.

Csp — addr
A user variable which can be used to store temporarily the stack pointer position, for
compilation error checkirg.

CURRENT -— addr
A user variable which specifies to which vocabulary rnew word definitions will be added.
In dictionsry searches, the CURRENT vocabulary is searched secord, after the CONTEXT
vorabulary,

D+ dl d2 — d3
Leaves the double rumber sum d3 of two double rumbers di and d2,

D+ dln—d2
Negates the double number dl if n is reaative.

D‘ d -
Prints the double rumsber d, corverted to ATASCII according to BASE, in 2 free field
format, with ome trailinmg blark. Displays the sign only if negative.

D.k d n —
PFrirts a sigred double rnumber d, corverted to ATASCIT according to BASE, right-aligred in
2 field n characters wide. Displays the sign only if negative. If =0, does riot
right-align the value.

DBUX di, n — d2
Multiplies an unsigred double rumber di by the unsigred B-bit velue ny leaving the product
as an unsioned double rumber dZ.

DAES dl — d2
Leaves the sbsolute value of a double ruwwmber,

DDID n—

Reads or writes 256 byte sector n on a3 double density disk. The read or write must be set
previous to entry to DDID by setting the commard byte of the device control block, The
buffer address for readirg or writing must also by preset; this address is incremented by
756 at the end of DDIO to prepare for reading or writing the rext sequertial sector.
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DECIMAL —_
Sets the rwmeric conversion base for input-output to ten.

DECHAF nt n2-nl 3
Gives the logical sector ruwber 2, returning the proper physical sector rumber n3 for use
with a sirgle dersity 8" disk drive. nl1=0 indicates a ron-interleaved drive; rl=8000
irdicates a DEC interleave drive.

DEFINITIONS —_
Sets CURRENT to the CONTEXT vocabulary, so that subsequent definitions will be added to
the vocabulary previously selected as CONTEXT, (Often used in the formi

ccee DEFINITIONS

where ccec is 8 vocabulary nizme) .

DICIT cnl — n2 tf (valid conversion)

¢ nl — ff (invalid conversion)

Coriverts the ASCIT character ¢ (usirm base nl) to its binery equivalent n2, accompanied by
a true flag, If the corversion is irwvalid, leaves only a false flag.

DIO n—
Reads or writes 128 byte sector n on 8 sirgle density disk., The read or write must be set
previous to entry to DI0 by setiirg the command byte of the DCE. The buffer address for
reading or writing must also be preset} this address is incremented by 128 at the erd of
DIO to prepare for readirq or writing the rext sequential disk sector.

DLITERAL d — d {(executing)

d — (compilirg) :

If compiling, compiles a stack double rumber into a literal alorg with a run-time routine
(LIT). Later execution of the definition containing the literal will push it onto the
stack, If executing, the ramber will remain on the stack.

DMINUS dl — d2

Corwverts di to its double rumber two’s complement,
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nl n2 — (execute)
addr n —- (compile)

Occurs in 3 color—definition in form!

DD tee LM’

DO (XX} ‘H.UOP
At run time, DO begins a sequence with repetitive execition controlled by a loop limit nl
ard an index with initial value n2. DO removes these from the stack. Upon reaching LOOF
the index is ircremented by ore, If +LODF is wsed, the irdex is incremented by the value
on top of the stack. This value may be negative, i.e., the loop may run with its index
decreasing to 2 lower limit} see +LOOF) Until the rew index equals or exceeds the limit,
execition loops back to just after DO} when the inde: does equal or exceed the limit the
loop parameters are discarded ard execution contirmes beyond loop. Both nl ard rn2 are
deternired 3t rur—time and may be the result of other operations. Both nl and r2 are
sigred 16-bit values. Within 2 looe ‘I’ will copy the current value of the index to the
stack, See I, LOOP, +L00F, LEAVE., When compilirg within the color—definition, DF
compiles the rur—time code (DO), leaves the followirm address addr ard n for later error
checkirg,

Used in conjunction with <BUILDS to create definirg words, Used in the form:
t ccec BUILDS ,..DOES> 4o ; ’
It marks the terminaton of defining code ard the start of rur—time code in ccce.

When ccee is execited in the form ccee bbbb, DOES> alters the code field address and the
first parameter of bbbb so that, when bbbb is executed; the sequence of words followira
DOES> in ccee will be executed, (The PFA of bbbb will be on the stack when this execution
beairs, allowing the parameters of bbbb to be used by the code following DOES).

— addr
A constant which returns the address (or 0 page) of the dictionary pointer, which contains
the address of the next free memory above the dictionary. The value may be read by HERE
and altered by ALLOT,

—— addr
A user variasble containing the rnumber of digits to the right of the decimal on double
integer irmput. Tt may also be used to hold output column location of a decimsl point, in
user generated formating, The default value on single ruwber input is -1,

Commands which select disk drives, by presetting OFFSET. DRO selects "drive 1", DRl
should select "drive 2"} however, it actually selects "drive 3". The contents of OFFSET
is added to the block ruwmber in BLOCK to allow for this selection., Offset is supressed
for error text so that it may always originate from the first drive.

n—

Drops the top rimber from the stack,
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DUF n—nhn
Duplicates the top value on the stack,
20
ELSE addr nl — addr2 n2
(compilirg)
Occurs within a color—definition in the form!
IF ... ELSE .., ENDIF
At rur-time, ELSE executes after the true part followirg IF. ELSE forces execution to
skip over the followirg false part and resumes execution after the ENDIF. It has no stack
effect.
At compile-time ELSE compiles ERANCH and reserves space at addrZ for 2 branch offset which
will be resolved by ENDIF} it then leaves the address addrZ ard r2 for error testing,
ELSE also resolves the pending forward branch from IF by calculating the offset from addrl
to HERE ard storing it at addrl,
EMIT c—
Transmits ATASCIT character ¢ to the selected outpul device.
EMFTY-BUFFERS —
Marks 211 block-buffers as empty, without affecting the corterts, Updated blocks are rot
written to the disc, This is also an initialization procedure before first use of the
disc,
ENCLOSE addrl ¢ —
addrl nl r2 n3
The text scanning primitive used by WORD, From the text address addrl and an ATASCIT
delimiting character c, the followirg offsets are determined:
nl is the offset from addrl to the first rior—delimiter echaracter
n2 is the offset from addrl to the first delimiter ¢ after the text
n3 is the offset from addrl to the first character beyord addri+n2
END —
This is a syniorym for UNTIL.
ENDIF addr n — (compile)
Occurs in 3 color—definition in form?
IF e e EmIF

IF [ X X) El-SE *e e ENDIF
At rur—time, ENDIF serves only as the destination of a forward branch from IF or ELSE, It
marks the conclusion of the corditional structure, THEN is another neme for ENDIF, Eoth
names are supported in fig-FORTH, See also IF and ELSE,

At compile-time, ENDIF computes the forward branch offset from addr to HERE ard stores it
at adr. n is used for error tests.
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addr n —
Sets n bytes, starting from addrl to 0.

line — 1in blk
Executes error notification and restart of systes. WARNING is first exsmined., If 1, the
text of lire n, relative to lire 0 of screen 4 on drive 0 is printed, This line rwmber
M3y be positive or negative, and may lie beyordd screen 4, If WARNING=0, n is just printed
as a message rumber.  If HARNING is -1, the definition (AEORT) is execited, which executes
the system AEDRT, The user may cautiously modify this execution by alterirg (AEDRT).
Fig-FORTH saves the contents of IN and ELK to assist in determining the location of the
error, Final action is execttion of QUIT.

cfa —
Evecites the definition whose code field address is on the stack. Different from startimg
FORTH, which takes pfa.

addr n —
Trarsfers characters from the terminal to sddress, until a "return” or the count of n
characters has been received, Takes no action for n less than or equal to 0. Ore or more
rixlls are added st the erd of the text,

— addr
A user variable containirg an address below which FORGETtirg is not allowed. To forget
below this point the user must alter the contents of FENCE.

addr n b —-
Fills memory starting st addr with 3 sequence of n copies of byte by >0,

—n

A corstant that leaves the address of the first (lowest) block buffer,

— addr
A user variable for control of rumber output field width. Although defined, this ideogram
is not currently used by fig-FORTH implementations.

Writes all blocks which have been flagoed as updated to display and mark them as "in use"
rather than "updated",
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Execited in the formi

FORGET ccec
Deletes word ccce from the dictionery alorm wih 2ll words added to the dictionasry after
cceey regardless of their vocabulary, If ccec cannot be fourd in 3 search of the CONTEXT
and CURRENT vocabularies, or if ccec’s definition lies below the address contaired in
FENCE, an error message will be delivered, In addition an error messace will occur if the
CURRENT and CONTEXT vocabularis are not currently the same.

—

The name of the primary vocabulary, Execution makes FORTH the CONTEXT vocabulary. All
rew definitions are added to the FORTH vocebulary until rew vocabularies are created ard
established as the CURRENT vocabulary, Vocabularies conclude by "chaining" to FORTH, so
it should be considered that FORTH is "contained" within each of its descendant
vocabularies,

vi, addr, — V2
Giver addr, the startirg address of a name string in memory, and vi the address of the
first sub-vocabulary entry pointer in 2 qiven vocsbulary definition, returns vZ, the
address of the sub-vocabulary entry pointer in that vocabuwlary which points to the proper
sub-vocabulary in which to search for an entry which matches the name strirq.  In CoirOp
FORTH, each vocahulary has been hashed into 8 sub-vocabularies depemient on the ATASCIT
value of the first character of 2 word’s neme.

See VOCAEULARY ard the user manuasl description of Coir—Op FORTH lirkirg.

— atdr
Returrs the address of the next available dictionary location.

Sets the numeric conversion base to sivteen (hexadecimal),

— atdr
A corstant which returns the address of 0S register HIMEN. This reaister contains the
address of the last byte before the Atari display list (hence, the last byte usable by the
dictionary).

—- addr
A user variable that holds the address of the latest character of text durirg numeric
outpt conversion.

c -—
Used between <¥ and #> to insert an ATASCII character into a pictured rumeric output
strirg, e.q. 2E HOLD will place 3 decimal point, (Output gereration occurs from high
memory to low memory,)

- n

Used within 3 DO-LOOP to copy the loop inde: to the stack., Alias for R,
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ICAL — éddr
f constant which returns the address of the twffer address entry in IDCE $ 0 (used by
keyboard and screen editor).

— addr
A corstant which returns the address of the commard byte in IOCE $0 (IOCE used by the
keyboard and screen editor).

— add
A constant which returns the address of the buffer lergth entry in IOCE #0 (IOCE wsed by
the keyboard and screen editor).

NFA —
Prints 2 definition’s riame from its name field address.

f — (run-time)
-—— addr n (compile)

Occurs in 8 colormdefinition in the form!

IF (tp) .+ ENDIF

IF (tP) voo ELSE (fP) ++ oENDIF
At rur—time, IF elects erecition based on 2 Boolean flag, If f is true (nor-zero),
execition contirmwes shead thru the true part. If f is false (zero), execution skips till
just after ELSE to execute the false part. After either part, execition resumes after
ENDIF, ELSE and its false part are optionsl} if missing, false execution skips to just
after ENDIF,

At compile-time IF compiles DERANCH and reserves space for an offset at addr, addr ard n
are used later for resolution of the offset and error testirg,

Mark. the most recently made definition as a word which will be executed when encountered
durire compilation rather than compiled (i.e. the precedence bit in its header is set).
The user may force compilation of an immediate definition by preceeding it with (COMPILE),

-— afdr
A user variable containing the byte offset within the current irput text buffer (terminal
or disk) from which the rext text will be accepied, WORD uses ard moves the value of IN.

nl n2 — _
Prirts the first lire of each screen over the range nl, n2, This is used to view the
initial commert lines of an area of text on disk screens.

-— addr
A uvser variable which serves as the kevboard irput buffer in Coin-Op FORTH.
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INTERFRET —
The outer text interpreter which sequentizlly executes or compiles text from the irput
stream (terminal or dishk) depending or STATE, If 2 word name in the imput stream cannot
be fourd after a search of CONTEXT anmd then CURRENT it is converted to & mumber according
to the current base, That also failing, an error message echoing the name with a2 "7 will
be giver, Text imput will be taken according to the convertion for WORD, If a decimal
poirt is fourd as part of a rumber, a double rwmber value will be left. The decimal point
has no other purpose than to force this action, See NUMEER,

J — M
Returns the current inder of the next outer loop., Hay be used only within s rested
DO-LOOF structure,

KEY —
Leaves the ATASCIT value of the rext terminal key struck., If the key was an EOL (RETURN),
a 0 is left on the stack, rather than $9B, AEORTs if the EREAK key is pressed,

LATEST - addr
Leaves the name field address of the most recertly defined word in the CURRENT vocabulary.

LEAVE -—
Forces termination of & DO-LOOF at the rext LOOF or +L0OF by setting the loop limit equal
to the current value of the index, The index itself remains uncharged, and execution
proceeds riormally until LOOF or +LOOF is encourtered,

LFA pfa — 1fa
Corverts the parameter field address of z dictionary definition to its link field address.

LIMIT —n
A constant leaving the address just above the highest memory available for a disk buffer.
In Coir~Op FORTH, this is the begirnirg of the FORTH kerrel (unlike other FORTHs, where
the disk buffers are high up in RAM).

LIST n—
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