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1 Introduction

1.1 Inportant Note

Certain documentation pertaining to this package may be available after the
user manual has gone to press. Consult the file entitled READVE/ TXT for
details on additional support material and errata. If you are new to LDCS,
read the booklet entitled "Running under LDOS".

1.2 Distribution D sks

The TRSDOS 6. x EnhConp Devel opnent Systemis distributed on a 40-track double
density data diskette.

The Model 1/111 EnhConp Devel opnent system works on both the Mdel | and
Model [11 under LDOS 5.x, and TRSDOS 1.3. It is released on a 40 track doubl e
density Mddel [11 smal LDOS system diskette. TRSDOS 1.3 users nust use the

procedure outlined under TRANSFERRI NG ENHCOWP TO TRSDOS 1.3 and a two-drive
system to transfer the files fromthe master disk to a working system disk.
The master disk is readable by LDOS and DOSPLUS. Model | or I11 use under a
DOS other than LDOS may require patches to one or nore of the supplied
prograns.

1.3 General Information

To begin with, the EnhConp BASIC Conpiler Devel opnent System conprises five
files that are on the disk included with this package. These are BC CVD,
CED/ CMD, REF/ CMD, S/ CMD, and SUPPORT/ DAT.

BC/CMD is the actual BASIC conpiler. It normally produces a directly exec-
utable 780 nmachine language /CVD file on conpilation finish, from a user-
supplied source program This conpiled code uses an efficient internal
pseudo- code for the nost part.

CEDYCOWD is a special line-oriented editor included should you desire to use
it. You can use an editor that you're famliar with if you so choose;
however, EnhConp expects its input to be in either pure ASCII form wth line
nunbers required for every line, or in its own specially tokenized format,
which is provided by CED CWVD. In addition to nore efficiently storing your
source code in nmenmory and on di sk because of EnhConp keyword tokenization,
CED allows you to nerely type "RUN to sem-interactively conpile and execute
(if O errors are detected) your current program returning control to CED on
program conpl etion or conpiler error abort.

S/ICMD is a "supervisor" program required for the interactive "RUN. It is a
smal | program that automatically |oads and executes CEDCVMD when it is itself
executed. Al though CED can be used without S/ CMD invocation, inter active RUNs
will be disall owed.

REF/CVD is the utility for generating the reference report.

SUPPORT/DAT is a relocatable library nodule, in a special format, which
contains support subroutines needed for various BASIC instructions and
utilities. They are appended as needed to the conpiled program thus assuring
that no wasted utilities are included.
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These files conprise the fundanental EnhConp conpiler system SUPPORT/ DAT
must be avail able on one of your disks during every conpile. Conpilation wll
automatically be aborted if SUPPORT/DAT is not available. It is reconrended
t hat SUPPORT/ DAT reside on a different drive (say, drive 1) than the conpiled
program destination drive (say, drive 0). This greatly reduces excessive disk
drive repositioning during the conpil ati on process.

For the sane reason, it is a good idea to separate the source and object
files on different disks. If using an interactive editor RUN, you can pre-
create TEMP/ BAS, which holds your source during conpilation, TEMP/ CVD, which
hol ds the conpiled program and TEMP/ DAT, which holds the optional reference
data file, on different drives, to assure this.

EnhConp acts as a translator between high |evel |anguage, which nost people
find easiest to programin, to faster Z80 machi ne | anguage (and pseudo-code),
whi ch nost people find hard to program with. Sonetimes this translation is
simple; sometimes it’s conplex. An experienced assenbly |anguage progranmer

can usually produce nore efficient code than a conpiler, including the so-
called optimzing conpilers. Because a “core” of subroutines is included as
needed, the size of relatively short EnhConp programs wll be around 8-9k

larger than the source file. Lacking the tine and/or noney required to wite
an assenbly program from scratch to duplicate a high level program a
conpiler is a good conmprom se, and is quicker in any case.

1.4 Note on Merchantabilty

Nei t her the author nor the Publisher of EnhConp nakes any guarantee as to the
fitness of EnhConp, or programs generated by EnhConp, for any parti cul ar use,
nor do they assune any liability whatsoever for any damages that nmay arise
directly or indirectly through the use of EnhConp and associated materi al
such as this manual, including through programm ng errors that nmay be found.
Publisher's sole liability shall consist of replacing magnetic media found
defective by the buyer upon first testing the distribution diskette. By using
EnhConp, you inply acceptance of these terns.

However, the author has gone to the greatest feasible neasures for testing
the reliability of EnhConp and has confidence that it will work as described
herein. Due to the nature of programmng, certain errors will probably occur
periodically, especially in a program with the conplexity of EnhConp. The
Publ i sher woul d appreciate receiving comments from EnhConp users about bugs
found and will nake every effort to correct them in future versions, which
will be made available to registered purchasers of EnhConp for a nominal fee
as they become avail abl e.
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2 Program Conpil ati on
2.1 Conpilation from CED Editor

The easiest way to conpile a source program is to use CED to create an
EnhConp program and then type RUN. For a "standard", plain vanilla
conpilation, it's as easy as an interpretive BASI C RUN, although nuch sl ower.

If you have no test program handy, here's one to use. Type 'S at DOS READY.
CED will automatically be | oaded. Then, using the sanme procedure as the
TRS80 BASIC editor (i.e., typing all lines verbatin), enter the foll ow ng.

' Draws design on the screen

CLS
FCR Y=0 TO 47 STEP 3

' Plot lines noving in opposite directions from opposing
' corners

PLOT S,0,0 TO 127, Y: PLOT S, 127,47 TO 0, 47-Y

NEXT

A$=W NKEY$: END

Once you' ve entered this sinple program sinply type RUN and wait for conpil -
ation to finish; this should take around a mnute and probably less if you're
usi ng hard di sks or RAM di sks.

If TEMP/BAS already exists, the nessage 'Replacing existing file" wll
appear; otherwi se, 'Creating new file' or something simlar will be printed.
After your source has been saved to disk (notice that the EnhConp systemis
usual ly disk 1/0O bound), BCCVD will be | oaded.

After the initial nessage has been printed, the sentence 'PASS #1' wll
appear. EnhConp is a two-pass conpiler, so this is only the first run through
your source program Soon the message ' Appending support subs’ wll appear,
along with the subroutine currently being Iinked.

Upon conpletion of the first pass, 'PASS #2' inforns you of the start of the
| ast pass. Wen this is done, and the support routines have been linked in

from SUPPORT/ DAT, you'll see various information detailing the |oading area
in menory of the conpiled program and the nunber of bytes required by each
data table (this need not concern you at the nmonent.) If all went well, there

will be O errors, and TEMP/CMD, which holds the compiled program wll be
| oaded and executed. After the design has been created, the 'A$=W NKEYS$'
instruction waits for a key to place in A$;, press any key to have CED, and
your source code, re-|loaded for another round.

Al though the programming cycle is sonmewhat slow, as with alnost all floating
point, non-trivial conpilers, this procedure is nmuch less taxing and irrit-
ating than the conventional edit, save, run conpiler, ink, execute, etc.
cycl e.

If things didn't go quite as smoothly as described; that is, if you got sone
error nessages while conpiling the program check your program If it was the
one given, nmake sure you typed it in correctly. The error codes (sunmary
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given elsewhere in this manual) should help you locate the source of the
probl em

If the error was DCS rel ated, an appropriate nessage will be given, followed
by a detailed DOS error nmessage. The supervisor wll automatically give an
error message if a fatal DOS error occurred (e.g., mssing BC CVD or
SUPPORT/ DAT) .

Note that when using an interactive RUN, and barring a fatal disk error like
a mssing sector, your current program will be safely in TEWMP/BAS shoul d
anything go drastically wong; which can happen in such instances as bad Z80
assenbly code in your source file, and so on. Sinply re-boot, type 'S, and
| oad in TEMP/ BAS using 'L: TEMP/ BAS' .

Note that due to the external file inclusion facility of *GET or *I|NCLUDE,
source files of any length can be conpiled, up to free nmenmory limts in the
conpi ler data tables and |oadable nachine |anguage file size. Due to the
| arge anount of space available with CED (around 30K), this is unlikely to be
a problem *CGET is usually useful for including standard |ibrary subroutines
or user functions/comrands.

To re-iterate, if during an interactive 'RUN, any errors are detected during
conpi l ation, control reverts to the editor at the end of the first pass, wth
the original source file automatically intact. Qherwise, TEM? CMVMD is | oaded
and executed. Wen the programis exited (via END or STOP or BREAK) control
passes back to the editor, with source text reloaded, unless Z80 code or a
conpi | er bug has caused a serious problem

CAUTI ON

Do not attenpt to invoke from DOS Ready,
a program conpiled from the supervisor
node. To generate a program that is to
be invoked from DOS Ready, recompile the
source program usi ng BC/ CVD.

2.2 Runtime Errors

A program will termnate, unless an 'ON ERROR GOTO is active, when an error
condition is detected. If 'ON ERROR GOTO is inactive, then:

RUNTI ME ERROR CODE ccc | N SOURCE LI NE #XXXXX

will appear ('xxxxx' will be invalid if the source |line was unnumbered or
if the line # information was suppressed in the conpiled code with the
'"NS' directive).

If conpilation was invoked from an interactive RUN, control wll be passed
back to CED and the source reloaded. |If general conpilation was used
(described in the following section), control will pass back to DOS READY.
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A complete list of runtime errors is given in chapter 8. Note that certain
special DOS error codes, different from standard or unique codes, wll be
flagged by being in the range 32-100, with 32 added to the original code to
produce the EnhConp code. The DOS error code nust be between 0 and 68 to
avoi d confusion with other EnhConp error codes.

2.3 Transferring EnhConp to TRSDOS 1.3

The following procedure is used to transfer your EnhConp system to a TRSDOS
1.3 disk. Note that the procedure requires a two-drive system

1) Place a blank diskette in drive 1 and a working backup of EnhConp in drive
0. BOOT the EnhConp di sk.

2) Type: FORMAT :1 ( NAME="ENHCOW", SDEN, CYL=35, Q=N, ABS)

3) After the disk format successfully conpletes, type: COPY BCJCMD: 0 :1

4) Continue to copy fromdrive O to drive 1 (as you did in step 3) the files:
S/ CVD, CED/ CMD, REF/ CMD, and SUPPORT/ DAT.

5) Renmove the EhnConp system disk from drive 0 and BOOT your TRSDOS 1.3
system di sk. Your TRSDOS 1.3 system di sk should have at |east 102 granul es
of free space.

6) Use TRSDOS 1.3's CONVERT utility to transfer the five EnhConp files from
drive :1 to drive :0.

7) EnhConp shoul d now be accessible to TRSDOS 1. 3.

2.4 Ceneral Conpilation Paraneters

The general format of a direct conpiler invocation is:

BC fil espec, start_address,top_address,-dir-dir. ..

Fi | espec is the source program specification.
The extension defaults to '/BAS .

start _address is the specified programorigin.

t op_addr ess is the highest address to be used by
the conpil ed program

-dir is a conpiler directive.

As you can see, a nunber of variables can be changed in the invocation. The
default | oading address for conpiled progranms is 5200H (Model [/111) or 2600H
(TRSDOS 6). You can change this by sinply putting a comma after the fil espec,
followed by the desired address (in hexadecimal format). If it is necessary
tolimt the top menory | ocation accessed by the conmpiled program this limt
can be specified as well (for exanple, to limt access in a 32K RAM program
BFFF woul d be given, the topnost valid nenory location in a machine with 32K
of menory). The default top_address used would be that recovered from the
systemis H GH$ nenmory pointer at the time the conpiled programwas invoked.

You can change conpilation paraneters through a device known as "directives”
-- so called because they are directions to the conpiler, not conpil able
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instructions. Directives produce no code per se, although they may affect the
size of the final conpiled program Directives specified in the conpiler
i nvocation input are "global" directives, so called because they affect the
entire source program You can also use directives within your source
program in which case they're called "local" directives. Sone directives can
be used both globally and locally. The rest are restricted to either domain.
Local directives are explained further on.

As an exanple, the 'NO global directive inhibits the generation of an object
file, usually to conpile a program to check for errors, wthout over witing
an existing object file. In the case of the TEST/BAS program this goes as
such:

BC TEST/ BAS, , , - NO

Note the omission of the loading origin and nmenmory limt variables. They
retain their default values. However, the commas are necessary to delimt the
sentence. 'BC TEST/BAS -NO is invalid, as is 'BC TEST/BAS,-NO and 'BC
TEST/ BAS, , - NO .

Multiple directives are delimted by dashes, as in:
BC TEST/ BAS, 8000, FO00, - Wb>- W\E

In addition to the global conpiler directives, which rmay be used, in nost
cases, both globally and locally, there are purely local directives, which
are prefixed by an asterisk (except for Z80-MODE and H GHMXDE). This is
indicated in the directive list, which follows. Note: It is inportant to
realize that compiler directives are activated as they are encountered in the
input stream in a purely linear manner from left to right; runtinme program
logic has no effect on their activation. Directives valid both locally and
globally are prefixed with an "*-"; directives valid only within the program
(locally) are prefixed with only "*".

2.5 Conpiler Directives
BC supports the follow ng conpiler directives:

GET, INCLUDE, LIST, PRT, NOLIST, NOPRT, WD, NO Z80, NS, YS, WE,
NX, YX, IF, ENDF, I NJECT, LINK PRI NT.

In the follow ng paragraphs, directives that are considered global in nature

will be denoted with '(Q', while directives that are considered local in
nature will be denoted with '(L)'. Directives that are considered both | ocal
and global with are denoted with '(B)', while directives that are purely

local with '(P)".

Renenber, when you use a conpiler directive within your source stream each
must be prefixed with an asterisk and dash ('*-') except for PURELY LOCAL
directives which are prefixed with an asterisk only.

LI ST (B)

This directive will list the source program on the video screen during the
second pass, with error messages.

2-4
Pr ogram Conpi | ati on



M SOSYS Enhanced BASI C Conpi |l er Devel opnent System
Copyright 1986 Philip A. diver, Al rights reserved

PRT (B)

This directive will print the informative and diagnostic nessages as well as
the source program to your line printer during the second pass, with error
nessages.

NOLI ST (L)

This local directive will turn off the source program screen listing until a

subsequent LIST directive is detected.
NOPRT (L)

This directive will turn off the printer listing until a subsequent PRT
directive is detected.

W (B)

This directs EnhConp to wite the reference data file upon conpletion of the
conpi l ation phase. The file specification used for the reference file will be
constructed with the filenane of the source program and the file extension of
"/DAT". No drive extension will be appended. An informative nessage wll be

issued advising you of the generation of the file. This file can be
subsequently processed by the REF/CVD utility to produce a program reference
report.

NO ( B)

This tells the compiler to refrain from witing the conpiled program to a
disk file. You will find it useful to speed up the conpilation phase when
you only want to scan for detectable source code programerrors.

Z80 (O

This directive causes the conpiler to assune that your source program
contains only Z80 assenbly |anguage. The conpiler will then inhibit witing
of "extraneous" high-Ievel support code.

NS (B)

This directive tells the conpiler to inhibit the generation of source I|ine
nunber information in the object code code file of the conpiled program This
saves 3 bytes per source code l|line; however, runtinme diagnhostics will not be
able to then report the line nunber of a source line which causes a runtine
error. The conpiler default is to generate source |ine nunber information

YS (L)

This directive informs the conpiler to resunme the generation of source Iline
nunber information (see directive NS)

VEE (B)

This directive will cause the conpiler to wait for you to press a key when an
error has been detected during conpilation. This allows you to observe the
error diagnostic nmessage w thout worrying about it scrolling off the video
screen. Any keystroke will cause a continuation of the conpilation
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NX (B)

The conpiler normally generates code which checks for the BREAK key and
handl es TRON at the conclusion of each source program statenent. If you do
not desire this BREAK key handling, the NX directive will inhibit the witing
of this code. This will shorten the resulting conpiled program file. Note
that the local directive 'YX can resunme the generation of this handling code
so that you can restrict certain segments of your program from having the
BREAK handl i ng code.

YX (L)

This directive resunes the generation of the BREAK and TRON handling code.
See the 'NX directive discussion.

I F exp <lines of source code> ENDI F (P)

The IF...ENDIF directive pair provides for a conditional conpilation. If the

expression, 'exp', evaluates to a non-zero value then the next |lines of
source up to the "ENDIF are conpiled. Oherwise, a zero value of 'exp'
results in the conpiler ignoring the next lines of source until the 'END F

statenent is reached.
*I NJECT filenane <(offset<,lower_limt<, high limt>>) (P)

This directive is used to insert a nachine |anguage load file into the
current conpilation machine code output file. If 'offset' is given, the file

will be loaded into nmenory at a new address of 'offset+old address'. To
selectively offset program loading -- say, to avoid offsetting a load to
addresses in lower RAM -- a ‘'lower_limt' can be given (such as 4400H).

Simlarly, an "upper_limt" for the offset can be given. Thus, to offset the
| oadi ng of TEST/CVD between all addresses in the range 6000H 7000H by 8000H,
use:

*| NJECT TEST/ CVD( 8000H, 6000H, 7000H)

This instruction would then inject TEST/CMD into the output stream of the
conpiled program file. The DOS |oader will then load TEST/CVD into nmenory
along with the conpiled program any parts of TEST/CMD that woul d have | oaded
bet ween 6000- 7000 will now | oad into nmenory at EO00- FOOO.

*LINK fil espec(nodul e #, nodule #, ...) (P)

This directive causes the conpiler to link a special link-type file into the
current conpiled program output. Such a file would be provided and its use
docunented by the publisher of EnhConp. The SUPPORT/DAT library file is an
exanple of such a link file. In addition to greater disk space efficiency,
link files are "assenbl ed" nuch faster than the original source.

*GET/ *I NCLUDE fil espec (P)

The two directives 'GET" and 'INCLUDE are equivalent. They are used to
include a secondary source program file into the input stream This can be
useful to provide a neans of segregating your source programinto "nodul es”
each nodule in a separate file. At the conclusion of the 'INCLUDE file, the
source streamconpilation will revert to original source program
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*PRI NT<#n> <"info"> <, > <;> <$(chrexp)> <exp> (P)

This directive is used to display a conpilation nessage on the screen or
printed on a printer, depending on the current option switch settings. The
"#n' specifies the pass in which to print (if omtted, the second pass only
is inplied). If "#n' is entered as '#0', then the message will print during
both passes. A '#1' or a '#2' entry indicate that the nessage will print only
on the first or second pass respectively. Anything in quotes is printed
verbatim The '<,> and <;> are print delimters as in a normal BASIC PRI NT
statenent. For an entry of '$(chrexp)', the equivalent ASCI| code is printed.
The field denoted as 'exp' indicates a print expression.

2.6 Conpilation nmode versus Interactive RUN node

The interactive RUN node is useful for witing and debugging prograns. The
/CVMD file produced during this time, TEMP/CMD, is not intended to be used
wi t hout the S/ CVD supervisor | oaded and CED/ CVD avail abl e on the disk.

To produce a final, conpiled program once developnent is conplete, you nust
i nvoke BC/CVD directly from DOS level. The various optional paraneters or
directives available have been described in the last section. It mght be
desirable to disable the "debugging friendly" features in the conpiled
program (source line # printed on error, BREAK detected, TRON available) for
your final copy; in addition to saving space, this will make it inpossible
for someone to decode your programw thout a | ot of work.

This program will be in the form of a fully independent '/CVMD file,
executable as easily as an other /CMD file. BCOCMD, S/ CVD, CEDCMD, and
SUPPORT/ DAT wi Il no | onger be needed to run the program

2.7 Independent use of conpiled prograns

There are no restrictions (royalty paynents) on conpiled prograns to be
distributed for NON SYSTEMS SOFTWARE or UTILITIES use, such as a business
program For SYSTEM5S SOFTWARE/ UTILITIES (such as another compiler, or a
| anguage, and so on -- in general, anything designed to be a progranmm ng
tool), public distribution is PROHBITED without a witten release from the
aut hor of EnhConp (Philip diver), or some kind of fee-per-copy arrangenent.
Wthout such a release or arrangement, such distribution will be considered
copyright infringement of the SUPPORT/ DAT subrouti nes.
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3 CED/ CVMD Edi tor
3.1 CED General Infornation

The EnhConp editor differs sonewhat from the TRS80 BASIC editor. However,
internal editing commands (with the 'E command) are the same. The
significant difference between the TRS-80 BASIC editor and the EnhConp editor
is that the latter recognizes tw types of Iine nunbers: editing Iline
nunbers, and BASI C | i ne nunbers.

Any individual line may carry a distinctive line nunber, treated as a BASIC
line nunmber; for this reason, standard ASCII BASIC prograns can be | oaded
into the EnhConp editor. Every line is nunbered from 1 thru "n" in steps of
one; also, where "n" is the total nunber of programlines. Not every line has
to have a BASIC line nunber, but with every line is associated an edit
nunber, representing its position relative to the beginning. The advantage of
this is never having to renunber due to the line nunbers beeing too close
t oget her. The disadvantage lies in the fact that "renunbering" occurs
automatically whenever you insert, delete, copy or nove lines. You nust
therefore keep track of where you are in the program

If multiple (edit) line nunber expressions are needed by a command, they are
al ways separated by commas. An edit |ine nunber expression can consist of a
deci mal nunber, or the letter "T" to represent "1" (the top), or "B' to
reference the bottom (last) line. Note that 'DET,B deletes your entire prog-
ram (DEl ete from Top to Bottom)

To recover from an unforeseen accident during a conpiled program run, recal
that your source text is always saved in "TEMP/BAS' if conpilation was
i nvoked fromedit node. Al you have to do is reload it.

NOTE: Unl ess otherwise nmentioned or clearly inmplied by the context, refer-
ences to |line nunbers are EDI TOR |ine nunbers.

? exp

This conmand will print the integer result of the expression, 'exp'.

?F

This conmand will print the filenane of the file currently being edited.

/ editor _line_nunber, BASIC |ine_nunber

This conmand will add the specified BASIC |ine nunber to the line identified
by the given editor |ine nunber

< BASI C | i ne nunber

This command will renove the specified BASIC |line nunber from whatever editor
line it is on (if it exists).

BLH
The "BASIC Line H de" comrand will suppress the display of all BASIC Iline

nunber s.
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BLS
The "BASI C Li ne Show' command will restore the display of BASIC |ine nunbers.
Cstart _line,end _line,destination_Iline

This command wll copy a block of Ilines from the 'start_line' to the
"end_line'" (inclusive), inserting at the 'destination_line'.

DE linel <, line2> (DL ... for BASIC |ine #s)

The 'DE' command will delete a single line identified by 'linel'; or the
multiple lines identified by 'linel' through 'line2', if 'line2' is given.
Using "DE', the line nunbers entered for the deletion refer to EDITOR line
nunbering. If you wish to delete a line or lines according to their BASIC

i ne nunber(s), specify the delete command as 'DL' instead of 'DE .
ELH

The "Editor Line H de" comand wll suppress the display of ED TOR Iline
nunbers. This is the default node of CED.

ELS
The "Editor Line Show' command wll restore the display of ED TOR I|ine
nunbers.

ERROR errcode (or ERR errcode)

This conmand will display the full error nessage of the given runtine code
denoted by 'errcode'.

Fstring

Begi nning at the current line+l, this command searches through the text for
the specified string. The line which contains the string is listed if a match
is found, otherwise 'STRING NOI FOUND is issued and the search stops.
| MPORTANT NOTE: Do NOT include ANY SPACES after the 'F conmmand unl ess they
are part of the search string.

GO
This command causes an exit fromthe editor and a return to DCS.
E or EDIT < string' > <linerange> (use "ED' for editor line #'s)

The 'E command is the nost sophisticated of the edit conmmands, not
surprisingly. It allows intra-line editting of a particular line or set of
lines on a nostly conceptual basis (as opposed to directly perceptual screen
editing.) Users of Z80 based TRS-80 conputers will recognize the format of
the command, since it is essentially the sane as the ED T function of the
BASI C | anguage on those conputers.

Note that with the 'E (or '"EDIT') command, nunbers refer to BASIC Iline
nunbers; with the 'ED command, nunbers refer to editor I|ine nunbers.
O herwise, all material in this description is precisely the sane for both
conmands.
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Fundanental ly, editing is done by single letters, which switch the editing
node when appropriate. Initially, only the line nunber is shown;, the cursor
is placed at the beginning of the line. This is the edit comuand node.

Summary of internal edit commands|

<space> Ski p over next character, displaying it
<backspace>(edit) In edit node: Myve cursor |eft nondestructively
<backspace>(ins) In insert node: Mwve cursor |left destructively

A Leave the edit with the old |ine untouched
C<char > Change characters

D Del et e character

H Hack |ine

| Go into insert node

K<char > Del ete up to <char>

L List rest of line and restart edit on new line
S<char > Move cursor to occurance of <char> after cursor
X Move cursor to end of |ine, start insert node

To non-destructively nove the cursor over the line and to display it one
character at a tine, press the space bar. The cursor won't nove past the end
of the line once the last character has been displayed. To non-destructively
nmove the cursor backwards, press the backspace key. Once again, once the
first character has been noved over, the cursor won't nove. The space and the
backspace can be seen as single letter comands.

To list the entire line and then restart the edit at the beginning of a new
line, type 'L'. Doing this twice will show you a "clean"” version of the line
you're working with.

To insert new characters into the line, position the cursor to the desired

point (directly over the point of insertion) and type 'I'. Then, any
characters typed will be inserted into the line at that point; what you see
fromthe line nunber on will be the start of the new line. Any backspaces in

i nsertion node are destructive. To stop the insertion and go back to the edit
conmand node (the initial node), press the <ESC> key (or <SH FT- UP- ARROMN) .

To del ete characters, position the cursor directly before the character to be
deleted and type 'D (in the edit command node.) The character just deleted
will be printed between slash marks.

To totally restart the edit from scratch, and call up the line as it was
initially before your editing, type 'A in edit command node. The edit wll
be restarted on the next Iline.

To "hack" the rest of the line at any given point, type "H. The cursor wll
then be placed at the end of the line and insert node will be on.

To change a character "under" the current cursor position, type <C><char>;
the character will be changed to <char>.

To delete all characters from the character "under" the cursor up to and
i ncluding a particular character, type <K><char>.
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To nove the cursor to the end of the line and go into insert node, type <X>.

To nove the cursor to a particular character in the line after the cursor
position, type <S><char>. If the specified character is not on the line, the

cursor will be noved to the end of the line. If it is, the cursor will be
pl aced "over" that character. In either case, edit command node will still be
active.

Note that pressing the <ESC> key or its equivalent <SH FT-UP-ARRON> will
al nost always abort the current command and cause a return to edit command
node.

Once all editing has been completed and you're satisfied with the results,

hitting <ENTER> will enter the new line in place of the old one. If you want
to leave the line alone, type <A> in edit command node followed by <ENTER>;
the line will be unchanged. Hitting <BREAK> will al so cause an escape w thout

changing the old line.

Optionally, you can initially specify tw paraneters. |If you specify a range

of lines, a succession of edits will occur. In this case, after you type
<ENTER> or <A> to enter or escape from the edit, the next line wll be
edited. However, typing <BREAK> will cause a return to the editor conmand
node.

You can al so specify a string which will be entered just as if you had typed

it in at the beginning of the edit. For exanple, entering:
E L' 10

would edit line 10, displaying it first, because of the <L> edit conmmand.
Note that the apostrophes are actual characters to be typed, not docunen-
tation syntax marks.

This is really only useful when a range of lines is specified. Then, you can
automatically edit them without tediously typing the edit commands for each
line. A left bracket, "[", in the string is taken to nean an <ENTER>, so
entering, for exanple:

El;["15,20

woul d insert a semi-colon at the beginning of lines 15 through 20 i ncl usive,
editing each line automatically. This particular command would be useful to
temporarily convert a range of Z80 assenbler source lines to coments. Later,
the sem -colons could just as easily be deleted by entering:

E O’ 15, 20

Note that if the paraneter "T,B" (without quotation marks) is specified for
the line range, the entire programw || be edited.

As alluded to earlier, typing a nunber before nobst commands will cause that
conmand's action to be done that nunmber of tinmes. For exanple, typing
<1><2><space> essentially causes the space command to be done twelve tines.
If the end of the line isn't reached, the cursor will skip over twelve new
characters. To delete 6 characters, say, type <6><D>. To "erase" a nunber
just typed and essentially set it back to 1, type <ESC> or its equival ent.
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Wth the <S> and <K> commands, the specified nunber of characters will be
searched before the command's action is done. For exanple, <2><S><A> will
skip the cursor over the first "A encountered in the line and place it over

the second one found (or the end of I|ine, whichever cones first). In add-
ition, <3><K><|I> will delete all characters from the one "under" the cursor
to the third 'I' found in the line after the cursor, inclusively -- or unti

the end of the line is reached.

Wth the <C command, the specified nunber of characters will be nodified. If
the end of the |line is reached, edit command node i s enabl ed.

Hlinel <, |ine2>

This command will print '"linel" (through 'line2" if given) on your printer.
If the printer is unavailable, hit <BREAK> to escape.

I |ine_nunber

This command will begin insertion of lines at the specified line nunber. Hit
<BREAK> to escape insert node. Note that no BASIC line nunber is attached to
t hese |ines.

K fil espec

This command will "Kill" (renmove) a file from disk. Note the use of the

mandatory colon, ':', in the comrand syntax.
LI ST I'i nerange

This command will list a range of lines to the video screen; nunbers given by
"linerange' refer to BASIC |Iine nunbers.

LLI ST i nerange

This conmmand will print a range of lines on your printer; nunbers given by
"linerange' refer to BASIC |Iine nunbers.

L:<(insert line)> filespec <, linel < |ine2>>

This command will |oad source text fromdisk into nmenory. Note the use of the
mandatory colon, ':', in the conmand's syntax. Note also that |ine numnbers
are EDITOR line nunbers. The sinplest form of this load comand is, for

exanpl e:
"L: TEMP/ BAS"

TEMP/BAS will be either loaded into nmenmory if there's nothing in the text
buf fer, or appended onto the end of the current text.

If "(insert line)" is specified, the disk file will be inserted into that
point in the current text.

If <linel, </ line2>> is/are given, only 'linel', or 'linel through I|ine2
inclusive, is/fare loaded from the disk file (relative line nunbering is
used). For exanple:

L: ( 10) SOURCEL/ BAS
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Inserts "SOURCEl/ BAS' starting at |ine 10.
L: CHESS80/ BAS, 50, 177

Loads or appends lines 50 through 177 fromthe "CHESS80/BAS' file. Loadi ng
stops automatically if less than 177 lines are in the file.

L: (184) NWAR/ BAS, 15, 40

This is a conbination of insert/selective Iloading. Lines 15-40 from
"NWAR/ BAS" are inserted at the current |ine nunber 184.

MIlinel,line2,destination_|ine

This command is simlar to "C'opy, except that lines are noved rather than
dupl i cat ed.

N <l ower _|i m<, upper _linxk,start<,inc>>>>
Thi s command renunbers the BASIC lines of a program Four optional paraneters
are allowed. The first two are the current line range to renunber. The third
is the new starting number. The last is the line increment. The default
val ues are 0, 65535, 100, 10. For exanpl e:

N 100, 300, 10, 10

woul d renunber all lines in the range 100-300 inclusive; the first line then
bei ng 10, the next 20, etc.

N,,100,5

woul d renunber the whole program starting at 100 and advancing in increnents
of 5.

O
This command wi ||l begin appending |ines wi thout BASIC |ine nunbers.
P linel<, |ine2>

'"P lists 'linel" or 'linel through line2' to the screen. If no parameters
are given, then 15/23 lines starting with the current line are |isted.

Q drivenum

This command will display a directory of files on the disk drive specified as
"drivenumi. If "drivenuml omitted, drive O is assuned.

R linel<, |ine2>
"R wll replace 'linel" or 'linel through line2'. The current line is

printed; insert pronpt allows new replacement |ine to be entered. Once
line(s) are replaced, control passes automatically into insert node.
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RUN

This conmmand starts a chain of events if the conpiler editor is invoked in
the supervisor node (i.e. from "S/CVMD'). First, source text is saved in the
file named, "TEMP/BAS'. Then it's conpiled into "TEWMP/ CMD'. If the
conpilation is successful, "TEMP/CMD' is invoked; if not, control passes to
the editor, with source reloaded. This al so happens when the runtine program
term nates in an acceptabl e (END STOP/ BREAK) way.

Sstring

This command operates the same as 'Fstring' except the search starts at the
begi nning of the text instead of |ine+l.

U

This command provides menory usage. It displays nunber of bytes used and
bytes free.

V:filespec <linel<, |ine2>>

This conmand allows you to display lines from the specified disk source text
file.

Wfilespec <linel<, |ine2>>

This command wites text fromnenory to the specified disk file. Note the use
of the mandatory colon, ':', identified in the command's syntax. If |line
paraneters are omtted, the entire text is saved. If line paraneters are
given, only those lines are witten to the file.

X/ repl acenent $/ sear ch$

This comand will search and replace all occurances of the search$ string
with the replacement$ string. The search will begin at the current Iine
nunber. A <BREAK> stops the command. Note that only one replacenent per line
i s done. For exanple:

X/ ent/ ant

replace all occurances of "ant" with "ent

Y=l i nespages, pagel ength

This command will change printer fornms control paraneters (for LLIST, H) to
do a top_of form 'TOF, after 'linespages’ lines. If 'pagelength' is given,
this will define the nunber of lines total for each page of the paper you're

using in your printer (usually 66).
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4 EnhConp BASI C Statenents and Functions

4.1 Conpiler Introduction

EnhConp is a conpiler, which differentiates it from TRS-80 BASIC interpreters
i ncluded with your DOS. The essential difference is not so nuch the structure
of the languages thenselves, but the manner in which your conputer executes
any given program in the |anguages. The resident BASIC in your machine nust
anal yze program text every time it executes a command. Conpilers, however,
translate program text into a format that is better suited to nmachine
interpretation than a strai ght BASI C program

Sone conpilers conpile to "pseudo-code", which is space efficient but slow
EnhConp is a true conpiler; it conpiles directly to Z80 machine |anguage.
EnhConp does acconplish some space conpression since many |engthy routines
used many tinmes thoughout conpiled progranms are copied just once in menory,
and cal |l ed as subrouti nes.

EnhConp is unique. Not only can the progranmer take advantage of a powerful
hi gh | evel |anguage, but Z80 source code can be interm xed with the |anguage
to any extent desired. In fact, EnhConp is not only a conpiler, but a Z80
assenbler that allows powerful al gebraic expressions in source code
statenments. It takes advantage of the high |evel |anguage/ machi ne |anguage
intermx ability, with special functions that allow access to variable, line
nunber, and | abel addresses.

EnhConp is not guaranteed to translate your TRS-80 Model | or IIl interpreted
BASI C prograns unnodified into machi ne | anguage. However, any differences are
slight and easily fixed to acconodate conpilation. The large repertoire of
new commands and functions make it likely that you wll be witing old
progranms over using these new features, rather than settling for the limted
capabilities of the resident BASIC/ D sk BASIC interpreters.

EnhConp retains many of the "nice" features of interpreted BASIC that are
excluded in other, inferior, conpilers. For exanple, the <BREAK> key is
functional during execution, if desired, and BREAKing a conpiled program wl |
result in a BREAK nessage along with the source code |ine nunber in which the
interrupt occured. Error messages at runtinme display the error code and the
source code line nunber in which the error occured.

Dynam c array allocation with up to fifteen dinensions (A(al, a2, a3, ..., als)),
is allowed, as is dynamic string space allocation. Al standard BASIC
variable types are supported (integer, single precision, double precision,
and string). Strings are no longer limted to 255 characters in |length; 32767
is the new string length limt. "FOR NEXT" constructs may have nore than one
NEXT for a single FOR, since error checking (in this case) is done at
runtine, not at compile tine. Mdrre than one dinension statenment for the same
array may occur in a program at once, but an error nmessage will be issued at
runtine if nmore than one of the dinensions are executed.

4.2 Conpiler Directives

Conpiler directives are not "true" comrands. They sinply tell the conpiler,
at conpile tine, to do sone task. The directives pertinent to the program
code stream wll be discussed here. Al of the conpiler directives are
di scussed in Chapter 2.
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H GH MCDE

This puts the conpiler into H gh Level Conpilation nmode. 'HGHMXDE is the
default conpilation node. The conpiler will be looking for only "high |evel”
commands and functions in this node.

Z80- MCDE

This puts the conpiler into Z80 Assenbler node. H gh Level comuands wll
generate expression errors in this node. Only valid Z80 opcodes and assenbl er
directives will be recognized. Source code line inclusion and BREAK key
checking will be disabled in this node.

H gh Level Statenents

Statenents are instructions that perform sonme specific task, and exist as
i ndependent entities; as opposed to functions, which are used inside alge-
braic or string expressions, and are not used independently. Statenents and
functions may be used in H gh Level node only (the default mnode of the
conpiler.) They will generate expression errors in Z80 node.

H gh Level Functions

Functions are used with expressions. They are also used with statenments;
however, a function is never used alone. In general, functions can be divided
into two main categories: String and Nuneric. Naturally, these categories are
further divided into fairly reasonabl e groups of related functions.

String Functions: An overview

Strings, as you're probably aware, are bytes which are sequentially strung
together in a "string" and which can be assigned and mani pul ated using string
vari ables, which can hold a string of variable length. Wth EnhConp, this
length can be from 0 to 32767, a significant inprovement over the 255
character limtation of many interpretive BASICs.

EnhConp internally wuses a nenory-efficient string |list technique to
mani pul ate strings. This process is transparent to the wuser; it is worth
menti oni ng because PRINTs or LPRINTs take up no extra string space whatever
when printing a string expression -- except a snmall anount for generative
string functions such as HEX$ and BIN$. Additionally, string assignments are
fairly menmory and time efficient due to the fact that string literals and
STRINGS functions take up no tenporary string space during the assignnent;
however, A$=A$+B$, say, requires that A$ and B$ take up tenmporary storage
space due to extensive noving around of A$ and B$ during the assignment.

However, the same expression, A$+B$, would take up NO tenporary space if it
was printed (PRINT A$+B$ or LPRINT A$+B$), regardless of the conbined |ength
of A$ and B$. In the sanme way, LPRINT "--> "+STRI NGH(128,42)+" <--" would
work with O bytes cleared for string space.

4.3 Function Reference

The following pages list all the built in statements and functions
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This function returns the absolute value of its argunent.

ABS( exp) FUNCTI ON

exp - IS a numeric expression

ABS returns the absolute value of an expression. If the expression eval uates
to a non-negative value, that result is returned; otherw se -expression. For
exanpl e: ABS(-4) = 4; ABS(0) = 0; ABS(1.414) = 1.414.
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This function obtains the absolute nenory address of its argunent.

| |
| ADDRA(addr) FUNCTION |
| |
| addr - is aline nunber or a | abel. |
| |
ADDRA returns the absolute nenory address of a specified |ine nunmber or

| abel . For exanpl e:

10  L=ADDRA(100)

20  A=PEEK(L):L=L+1:1F A=0 THEN END

30  PRINT CHR$(A);:GOTO 20

50  Z80- MODE

100 "STRING':DB 'ASCI| TEXT STRING , 13,0

This prints a string defined in nenory, accessable as the address of Iline
nunbered 100. Alternatively, line 10 could be: L=ADDRA("STRI NG'), as the
val ue of the label '"STRING'' equates to ADDRA(100).



M SOSYS Enhanced BASI C Conpi |l er Devel opnent System
Copyright 1986 Philip A. diver, Al rights reserved

This is used to allocate the quantity of disk file control bl ocks.

ALLOCATE exp STATEMENT

| |
| |
| |
| exp - is the nunber of file control blocks to |
| allocate in the range <1-15>. |
| |

Before any disk files can be OPENed, file control blocks nust be all ocated.
"ALLOCATE creates up to 15 control blocks. Note that the blocks are
allocated sequentially -- blocks allocated equal the highest file buffer
accessabl e by OPEN.

For exanple, if a maximum of 3 files will be open at once in a program
" ALLOCATE 3' is executed before any OPENs are done.

File control blocks can be specified by a variable expression — the nunber of
bl ocks to be allocated needs not be a constant defined at conpile time. For
i nstance, ALLCCATE F+1 is valid.

More than one ALLOCATE can exist in a program-- but only one of them may be
executed (or an error will be generated.)

ALLOCATE ALLOCATE
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These functions indicate their argunments as being other than deci nmal format
nunbers.

&BdO0. ..d15 - Binary nunber FUNCTI ON
&dO. .. d5 - Cctal numnber FUNCTI ON

: :
| &HdO...d4 - Hexadeci mal nunber FUNCTI ON

| |
| |

'"&' signals a binary number in ASCII format. For exanple, the assignments:
“A = B AND &B11110101” and “A = B AND 245" are functionally equivalent. '&H
flags a hexadecimal ASCI | format nunber: &HIO0 = 256 decimal; and '&0 flags
an octal ASCII format nunber: &070 = 56 deci nal

&B, &H, &O &B, &H &O
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This function returns the first byte of its string argunent as an integer.

ASC( exp$) FUNCTI ON

exp$ - is any string expression.

"ASC takes the first byte of the specified string expression and converts it
into nunmeric format. For exanpl e:

10  A$="ABC'
20 PRI NT ASC(AS$)

prints 65, the ASCI|I code of the letter "A, which is the first character in
t he argunent, AS.

ASC ASC
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This function obtains the arc tangent of its argunent.

| |
|  ATN(exp) FUNCTION |
| |
| exp - is a numeric expression in radian nmeasure |
| |

ATN returns the arctangent of an angle assumed to be in radian degree
measure. It can receive, and return, either a single or a double precision
value, of full precision. Thus, if the argument is double precision, the
result will be a double precision val ue.

ATN ATN
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This function converts nuneric expressions to a string of binary digits.

Bl N$( exp16) FUNCTI ON

| |
| |
| expl6 - is in the range <-32768 to 32767>

| |

BIN$ returns a 16 character ASCI| binary representation of a selected integer
expression. For exanple, BIN$(4095) is equal to "00001111111111211"

Bl N$ Bl N$
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These statements are used to provide <BREAK> key control of your program

| |
| BKON STATEMENT |
| |
| BKOFF STATEMENT |
| |

'BKON' and 'BKOFF can be used to effectively turn the BREAK key on or off,
respectively. They affect only the BREAK scan flag. BKON wll have no
apparent effect if the "-NX' directive flag has been specified, since the
BREAK scan code calls will be left out of the conpil ed program

An ' ON BREAK @GOTO addr' causes a junp to the specified |ine nunber or I abel
if the <BREAK> key is hit and the BREAK scan is activated. 'ON BREAK GOTO 0
di sabl es <BREAK> key branching, parallel to 'ON ERROR GOTO 0'. Causing an 'ON
BREAK GOTO addr' junp al so automatically di sabl es <BREAK> key branchi ng.

Exanpl e Program

5 ON BREAK @GOTO 100

10 PRINT"HO HUM . . . "

20 FOR X=0 TO 1E12: NEXT

30 PRI NT"OH BOY, LET'S COUNT TO A QUADRI LLI ON NOW "

40 END

100 PRI NT"THANKS! SAVED FROM A FATE WORSE THAN SCARFMAN. .. ."

4-10
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its argunent to doubl e precision.

CDBL( exp)

exp

iS a numeric expression.

FUNCTI ON

CDBL converts a numeric expression to double precision floating point fornat.

CDBL
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This function converts a byte value to a one-character string.

CHRS$( exp8) FUNCTI ON

exp8 - is in the range <0-255>.

CHR$ is used to convert a nunber between 0 and 255 into a string character.

CHR$(65) = "A" for exanple.

4-12
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This function converts a numeric expression to integer fornat.

Cl NT( exp) FUNCTI ON

exp - IS a numeric expression

CINT converts a numeric expression to integer type. Expression nust be

in the range (-32768 to 32767).

4-13
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The ' CLEAR statement is used to clear variables and allocate string space.

CLEAR <exp> STATEMENT

| |
| |
| |
| exp - is used to designate the anmpbunt of string
| space to reserve.

| |

'"CLEAR without expression sinply zeroes all nuneric variables, clears all
strings, and undinensions all arrays. Wth expression given, 'CLEAR does al
of the previous and also redefines the amount of nenory devoted to string
storage, which is 100 bytes by default.

If, for example, you had a program that stored a maxi mum of 500 strings each
with a maxi mum length of 8 bytes, then you would need to at |east CLEAR 4000
(bytes). In reality, string related functions and commrands tenporarily use
some of the currently free string storage area as a "scratchpad”, so a buffer
of 600 bytes is not unreasonable -- make it: 'CLEAR 4600

4-14
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This statenent is used to close a file or files.
|
CLCSE <bl knum <, bl knum . .. >> STATEMENT |
|
bl knum - designates a specific file to close. If no |
|
|
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bl knumis given, all open files are close

d.

Al open files nust cone to a close.
information vulnerably sitting in RAMis witten safely to disk. (D sk data
is usually unaffected during "I" type file access so ACCI DENTALLY not cl osing

an "I" type file is usually harm ess.

Wth a list of file control blocks given,

CLCSEd contr ol

Bl ocks listed, ALL open files are closed.

4-15

'CLOSE' assures that

CLCSE t hem anyway. )

only those bl ocks will

all inportant

be aff ect ed.

bl ocks are unaffected by CLOSE. Wth no specific File Control
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This statenent is used to clear the video display screen

| |
| as STATEMENT |

This statenent sinmply clears the screen with blanks (ASCI1 32) and homes the
cursor. Only a portion of the screen will be cleared if scroll protection is
enabl ed.
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The COVIVAND- ENDCOM construct permts you to define new BASI C comrands.

COWAND nane(i nput variable list) STATEMENT
program st at enent s

ENDCOM STATEMENT
nane - is astring of characters in the set

("A'-"Z", "0"-"9"), starting with ("A"-"Z")

input variable list - is a list of (local) input
vari abl es.

Not e: user comrands are invoked by precedi ng the nane
with a percent as in, '%anme(operand list).

COWAND is a powerful statenent that allows you to define new commands. A
user-conmmand definition consists of the 'COMWAND statenent header, a
definition body, and an 'ENDCOM statenent. Once defined, the user-conmand is
easily and clearly referenced by the technique of "%ane(operand list)". The
percent sign acts as a user-conmand i nvocation synbol.

Any conbination of nuneric and string expressions can be specified as user-
conmand operands. For each operand specified in a user-command invocation
there must be a corresponding |ocal variable in the user-comrand definition -
- "local" because the existing values of the variables listed in the
definition are pushed onto the stack before they are assigned to the operands
given in the user-conmand invocation. NOTE: input variables are restricted to
sinple variables and exclude array elenments. So ALPH$ is a valid local input
variabl e, but NAME$(4) is NOT.

The RETURN command (inside a user-command definition), re-assigns original
values to local variables and exits fromthe user-conmand.

COWAND definitions may not be nested. Aso note that definitions are
"defined" at conpile-time, so they may exist anywhere in the program they
need not be executed. In fact, when encountered, a definition is skipped
over.

Exanpl e Program #1:

10 PRI NT" FACTCRI AL PROGRAM' : PRI NT

20 I NPUT"# TO TAKE FACTORI AL OF"; X

30 IF X<>I NT(X) OR X<O0 THEN PRI NT"I NVALI D #.": GOTO 20
40 9ACTORIAL(X):PRINT X;"! =", F

50 END

60 COMVAND FACTCORI AL(Y)

70 | F Y<2 THEN F=1: RETURN

80 YFACTORI AL(Y-1): F=Y*F: RETURN

90 ENDCOM

The preceding program needs a little explaining. The conmand definition body,
lines 70-80, is the heart of the program Line 70 sets 'F, the output
variable by choice, to 1 if "Y', the local input variable is less than 2; as
it should, as 1! = 0! = 1. Line 80 is the clincher. %ACTORIAL(Y-1) is a
recursive invocation, so called because the wuser-command definition is
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referencing itself! The opinion of poor math teachers aside, definitions that
refer to thenselves can be perfectly valid (with the inportant proviso that
at some point something specific nust happen and the recursion, or self-

referencing, termnates); in this case %ACTORIAL(Y-1) is allowable because
of the fact that 'Y is a local variable. Internmediate values in the
factorial calculation are preserved. F=Y*F is a perfectly proper way to
calculate the factorial, because Y! = Y * (Y-1)!, and F (before the
assignment F=Y*F) is (Y-1)! because of 9% ACTORIAL(Y-1). Naturally, a
recursive invocation has to stop sonetime for it to be useful, and the

"stopper" is line 70, which returns a "hard" nunmber (1) when Y is finally
decrenented to 1. Fromthen on, a sort of backlash occurs until the factorial
is finally calculated. Details are left "... as an exercise for the reader."

The potential power of nixing Z80 assenbly |anguage with BASIC should be
evident in the next program

Exanpl e Program #2 for TRS-80 Model 1/111:

10 FOR X=0 TO 255
20 %I LL(X)

30 NEXT
40 END
45 '

50  COVMAND FI LL( X%

60  Z80- MODE

70 LD A (& X%):LD HL, 3C00H LD (HL), A
80 LD DE 3C01H: LD BC, 03FFH LDI R

90 H GH MODE

100 ENDCOM
Screen nenory is filled with all possible characters, making a rapidly
changi ng display. You Z80 progranmmers can figure this program out. The rest
of you -- what can | say? ('learn Z80 assenbly | anguage ...").
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This statenent is used to conpl enent a pixel.

COVPL( X, ) STATEMENT

| |
| |
| |
| x - is a nuneric expression which evaluates to |
| the range <0 - 127> for 64-col um screens |
| and <0 - 159> for 80-columm screens. |
| |
| |
| |
| |
| |

y - is a numeric expression which evaluates to
the range <0 - 47> for 16-row screens and
<0 - 71> for 24-row screens.

SET, RESET, and COWPL form the set of the single-pixel-affecting graphics
conmands. Note that screens that display 16 rows of 64 characters wll
display 72 rows by 160 columms of graphics pixels; screens that display 24
rows of 80 characters will display 72 rows by 160 col ums of graphics pixels.

The COWPL command conpl enents a selected graphics pixel, turning it ONif it
is OFF and vice versa. The following illustrates a brief exanple of these
gr aphi cs conmands:

5  Y=23: RANDOM CLS

10 FOR X=0 TO 127

20  SET(X Y)

30  Y=Y+SG\( RND( 3) - 2)

40 |F Y<O THEN Y=0 ELSE |F Y>47 THEN Y=47
50  NEXT

60 FOR X=0 TO 127

70  COVPL(X, 23): NEXT

80 FOR X=0 TO 127

90  RESET(X, 23): NEXT

The program first plots a pseudo-"nmountai nous” profile on the screen, pro-
ceeds to "conplenent” all graphics dots down the mddle of the screen, and
finally resets all pixels through the mddle of the screen.
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This function obtains the trigononetric cosine of its argunent.

| |
| COS(exp) FUNCTI ON
| |
| exp - is a numeric expression in radian nmeasure.
| |
COS takes the cosine, in radians, of an expression. It returns, in full

preci sion, a value of the sanme type as exp. Thus, if the argunment is a double
precision type, the value returned is in double precision wth ful
si gni ficance.
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This function converts its argunent to single precision.

CSNG( exp) FUNCTI ON

exp - IS a numeric expression

CSNG converts any nuneric expression of any nuneric type into a single

preci sion format nunber.
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This function obtains the position cursor of the video cursor.

| |
| CURLOC - No operands are required! FUNCTI ON |

"CURLOC returns the position of the video screen cursor. The position
obtained is a value from O to n where n+l repreents the total nunber of
characters displayable on the video screen (0-1023 for 16x64 and 0-1919 for
24x80). '"PRINT @CURLCC,..." is nornmally equivalent to "PRINT ...".
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The ' CVD function unpacks the 8-byte string argunent to a double
precision floating point nunber.

| |
I CVD( exp$) I
| exp$ - is an 8 byte string expression |
| |

CVD's primary purpose is to convert a double precision nunber stored in a
file on disk as an 8-byte string back into double precision format. It is the
converse of the MD$(exp) string function. MD$, described elsewhere,
converts a double precision numeric expression into an eight byte string
contai ning the double precision data. EXP = CVD( MKD$( EXP) ).

The 'CVI' function unpacks the 2-byte string argunent to an integer numnber.

| |
|  CVI (exp$) |
| |
| exp$ - is a 2-byte string expression. |
| |

The main purpose of CVI is to convert an integer stored as a 2-byte string on
di sk by the converse string function MI $(exp) back into an integer. EXP =
CVI (MKI $(EXP) ) .

The 'CVS function unpacks the 4-byte string argunent to a single precision
fl oati ng poi nt number.

CVS( exp$)

exp$ - is a 4 byte string expression.

The prinme function of CYS is to convert a single precision nunber, converted
into a 4 byte string by the MKS$ string function and stored in a disk file,
back into a single precision nunber. EXP = CVS(MKS$(EXP)) .
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This function returns the systemdate as a string.

|
| DATE$ There is no operand FUNCTION |
| |

The system date is returned as an eight-character string of the form
MM DY YY.
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This statenent allows you to declare a list of data itens to be input wth
t he READ st atenent.

DATA dat al i st STATEMENT

strings, quoted or unquoted; each itemis

|
|
| _ _ | |
| datalist - is a list of nunmbers or al phanuneric
|
| separated by a comma.

|

DATA provides an efficient way to store many static pieces of data in a
program (such as a tax table). Executing a DATA statenment does nothing as
program execution junps over the data list.

READ is the mechanism used to read from DATA lists. READ has the peculiar
attribute that it can read a DATA item as either a string or a nunber. An
item can always be read into a string (as a string of characters). An item
can SOMVETI MES be read as a nunber -- if it's a nunber. READ A$ reads the next
DATA item (say 1.618033) literally, character by character, into A%, in this
case an 8 byte string. READ A, using the same item stores into A the binary
equi val ent of the converted string 1.618033.

RESTORE and RDGOTO provide ways to point at the desired data list. RDGOTO
especially, elimnates the wasteful process of reading and discarding lists
of data to get to the desired list required in interpretive BASIC.

Initially, the first data itemread, unless the data pointer is changed by a
RDGOTQ RDGTO statenment, will be the first data item in the first DATA
statement in the program

Exanpl e Program
5 RDGOTO " PRI ME"

10 READ Tl TLES$: PRI NT Tl TLE$: PRI NT: READ N
20 FOR X=1 TO N: READ A: ?A, : NEXT

30 END
35 '
40 "FI B"

50 DATA The first El GHT Fi bonacci nunbers in order

60 DATA 8, 1,1,2,3,5,8,13,21

70  "PR M

80 DATA The first NINE prinme nunbers in sequential order
90 DATA 9, 2,3,5,7,11,13,17,19, 23
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"DEC is used to decrenment an integer variable.

DEC i nt var STATEMENT

| |
| |
| |
| intvar - is either an integer variable or an integer |
| array el ement. |
| |

"INC and 'DEC provide a very quick way to increnment or decrement a
specified integer variable, respectively.

Exanpl es:

I NC A% "A%= A%+ 1
DEC BY%10): 'B%10) = B%10) - 1
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These ' DEFxxx' conmands are used to declare a group of variables to be of a
specific type: integer, single precision, double precision, or string.

DEFDBL letters STATEMENT
DEFINT letters STATEMENT
DEFSNG |l etters STATEMENT
DEFSTR letters STATEMENT
letters - is alist of letters (A-Z) flagging all

vari abl es beginning with specified letter.
Multiple letters are separated by a coma
inthe list. Two letters separated by a
dash indicates both letters and all letters
al phabetically between them (e.g. B-E

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| abe
| specifies B,C, D, and E).
|

The standard default type for variables, when no type declaration character
suffix follows a variable (% = integer with 2 bytes of storage needed, ! =
single precision with 4 bytes of storage needed, $ = string with 4 bytes of
storage needed, # = double precision with 8 bytes of storage needed), is
single precision. However, the above listed commands alter the default types
for selected variables -- all variables beginning wth the specified
letter(s) in the list. For exanple, 'DEFINT A-K instructs the conpiler to
assune that all followi ng untyped variables starting with one of the letters
A B CDEFGHOr Kare integers (integer type).

khkhkkhkhkhhhkhhhkhhhhhhhhhhhhhhhdhhdhdhdhhhhdhhhdhhhdhhhddhddhrrdrxdx*x

| MPORTANT | NCOVPATI BI LI TY NOTE: Al above statenents
are, in reality, COWILER PSEUDO OPs! They affect
conpi |l ed output as they are LI NEARLY encount ered
sequentially in a source line, not as they are

LOA CALLY encount ered. For exanple:

| F A=3 THEN DEFSTR A-Z ELSE DEFINT A-Z

sets all follow ng untyped variables to be strings,
and then imedi ately assunes themto be integers.

In other words, RUNTIME LOG C has ABSOLUTELY NOTHI NG
TO DO wi th setting untyped variable type defaults,
unlike interpretive BASIC. In fact, the compiler
generates no code for DEFI NT, DEFSTR, DEFDBL or DEFSNG

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

hkhkhkkhkhkhkhkhhhkhhhhhhkhhhhhhhhhhhdhhhdhhhdhhhddhdddhdddhddrdrddrxd*x
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This statenent is used to define single-line user-defined functions.

DEFFN narme(input variable list) = exp STATENMENT

| |
| |
| |
| input variable - is any sinple string or nuneric |
| vari able. Arrays are not all owed. |
| |

DEFFN is used to define a function capable of being evaluated from a single

expression. It operates simlarly to Interpretive BASIC EnhConp uses
FUNCTION as a powerful statenent that allows new multi-lined functions to be
defi ned.

DEFFN is an interpretive Di sk BASIC feature. The statenent:
DEFFN nane(i nput variable list) = exp
is functionally equivalent to:

FUNCTI ON nane(i nput variable list): RETURN exp: ENDFUNC
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The 'DIM statenent is used to allocate space for one or nore arrays while
speci fying the array dinmensions.

specifying the index limts of the array.

| |
| DIMarray(explist) <,array2(exp)...> STATEMENT |
| |
| array - is an array nane. |
| |
| explist - is an expression or list of expressions, |
| |
| |

Until an array is DI Mensioned, it cannot be accessed. DI Mensioning sets up
the index limts (defining the acceptable range of index values) and allo-
cates menory for array data. For exanple:

10 DI M A(10)
20 FOR X=0 TO 11: A(X) =X*X: NEXT

w |l cause an error when X=11, which exceeds the dinensioned |limt of 10.

Multiple dinensions can be done with one 'DIM statenent by separating the
arrays by commas -- i.e. DM X(60), Y(75).

EnhConp allows the actual index limts in the "DIM statenment to be undefined
at conpile time (in other words, specified by variables and resol vable only
at run-tinme), unlike many other BASIC conpilers. For exanple, the statenent:

DI M TAX( A, B)

is allowed by EnhConp, because the dimension will occur dynam cally when the
conpiled program is run, but disallowed by BASIC conpilers that need con-
stants as index limts to preconpute the anobunt of space needed for all array
el enents.
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This statement is used to scroll the video screen down one |ine.

| |
| DO STATEMENT |

"DOMN scrolls the entire screen down by one line, clearing the top |line.

4-30



M SOSYS Enhanced BASI C Conpi |l er Devel opnent System
Copyright 1986 Philip A. diver, Al rights reserved

This statenent is used to draw a "turtle graphics” figure.

DRAW' flag" @x,y USING array% exp) STATENMENT

| |
| |
| |
| 'flag - designates the type of pixel action: |
| 'S signifies unconditional SET; |
| "R signifies unconditional RESET, |
| "C signifies pixel COWLenent. |
| X,y - is the coordinate of the starting point. |
| X is in the range (0-127|0-179); y is in |
| the range (0-47|0-71). |
| |
| |
| |

array%exp) - is an integer array el enent.

Essentially, DRAW takes a list of 1line segnent |engths conbined wth
rotations, specified in any specified integer array at any point in the array
(such as AY%10) or B¥%18)), and plots a figure on the screen based on the
list. The concept is very simlar to turtle graphics in the LOXO | anguage.

EnhConp DRAW al |l ows 256 degrees of rotation and is properly scaled to assure
mninmal distortion of rotated figures. That is, a box will still |ook much
like a box when it is rotated say 60/256s of a circle (60 DRAW degrees) and
redrawn. Furthernore, the lengths of its sides will be close to that of the
unrotated figure. In addition to allow ng 256 degrees, DRAW all ows noni nt eger
line lengths and scaling: line lengths are specified in 1/256 graphics pixel
width units.

To set up a turtle graphics figure, dinension an integer array to at |east
4*1-1, where 'L' is the required nunber of |line segnments needed to draw your
figure. Each entry requires 4 bytes, encoded into a specified integer array
(Ain this exanple) in the foll ow ng manner:

A¥x) = (Byte_ 1) + 256 * (Byte_ 2) where Byte_ 1 is n/256 fraction of line
length and Byte 2 is the integer part of the line length. Bytes 1 and 2
contain the line length information: (BYTE 2) + (BYTE 1)/256 is the line
| engt h.

A% x+1) = (Byte_3) + 256 * (Byte_4) where Byte 3 specifies the rotation
nunber in DRAW degrees (0-255) and Byte_4 is the ENTRY code. Byte_3 contains
the nunber of degrees relative to the current orientation to draw the next
line. The ENTRY code specified by Byte 4 is determined from the follow ng
t abl e:

| Code Nunber Si gni fying |

0 Li st end; term nate DRAW |
1 Draw | i ne according to DRAWTfl ag |
2 Unconditionally SET line |
3 Unconditionally RESET |ine |
4 Unconditionally COWPL |ine |
- 255 I gnore entry |

|
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Exanpl e Program

10 DEFI NT F

15 CS

20 DIM FI GUREL(110)

25 Y=0

30 FOR X=0 TO 250 STEP 10

40 FI GUREL(Y) =X*6:" Set line length = 6*X/ 256 units
50 FI GUREL( Y+1) =X+256:" Rotation = X, entry code =1
55  Y=Y+2

60 NEXT: ' Continue until figure conpleted
70 FI GUREL( Y+1) =0:" Set O entry code to termnate |ist
75

77 ' Drawit!

79

80 DRAW SET@ 64, 23 USI NG FI GUREL( 0)

Notice that 'FIGQUREL(O)'" in line 80 above specifies the DRAW to begin
interpreting entries at the first array entry. DRAW SET@ 64,23 USING
FIGUREL(2) would skip drawing the first line in the figure specified by
FI GURE1(0). Drawi ng begins at |ocation (64,23) and the object is SET on the
screen as per the DRAW flag 'SET'. DRAW RESET@ 64,23 USING FI GUREL(O)
executed just after line 80 would immediately clear the figure off the
screen.
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This statenent is used to term nate your programand return to DCS.

| |
| END STATEMENT |

END causes a transfer back to DOS via the @X T address.
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This function obtains the Iine nunber of the line containing an error

| |
| ERL - No operands are required! FUNCTI ON

"ERL' is usually used inside an error-trapping routine that was invoked by an
error that occured with an active 'ON ERROR GOTO. If the line nunber is
avail able, ERL returns the source line # in which the error happened.
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This function obtains the error code of the last error generated

| |
| ERR - No operands are required! FUNCTI ON
| |

"ERR holds the code of the last error generated. As a consequence, it holds
useful information only after an error occurs, which inplies that an 'ON

ERROR GOTO addr' mnust be active to override the standard error message and
exit.
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This statenent is used for runtime programerror control.

ERROR exp8 STATEMENT

| |
| |
| |
| exp8 - is a nuneric expression which evaluates to |
| t he range (0-255). |
| |

The ERROR command forces a runtine error to occur. Normally, an error nessage
"RUNTI ME ERROR CODE ccc IN SOURCE LINE #lI111" is printed and program exec-
ution is stopped. If an 'ON ERROR GOTO addr' is active, program execution
branches to the address specified by the ON ERROR GOTO statenment on occurance
of a runtime error. 'ON ERROR GOTO 0' disables this feature and causes the
vi sual error message previously mentioned.
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"EXISTS wll check for the availability of the designated fil espec.

| |
| EXISTS(fil espec$) FUNCTI ON
| |
| filespec$ - specifies which file to |ook for. |
| |
"EXISTS wll check if the specified file is available for use. It returns a

logic TRUE (-1) if the file is accessible.
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This function obtains the exponential of its argunent.

| |

| EXP(exp) FUNCTION |

| |

| exp - IS a numeric expression. |

| |
EXP(exp) is equivalent to 2.7182818 ... raised to the 'exp'th power.

you're not famliar with this random| ooki ng nunber, it pops up all
place in engineering, scientific, and business problens. It returns,

full precision, a value of the same type given.
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The 'FIELD statement is used to assign the segnments of a type "R' file
record buffer to strings.

FI ELD bl knum exp as var $<, exp2 as var 2$> STATENMENT

blknum - is file control block nunber, 1-15.
exp - is the string | ength.
var $ - is any string variable.

FIELD is used with "R' type files. It fields the record buffer into segnents
accessable by string variables, providing a neans to read and wite
information in an orderly manner fromor to any record in the file.

For witing to a file, information is placed into the FlIELDed variables by
means of the 'LSET" and 'RSET' commands. For obtaining non-string data read
from fielded string variables, the 'CvI(var$)', 'CVS(var$)', and 'CVvD(var$)'
functions are used.

Exanpl e Program

5  CLEAR 1000
10  ALLOCATE 1

20 OPEN "R', 1, " TEST/ DAT"

30 FIELD 1,256 AS A$

40  LSET A$=STRI NGB(256,".")
50 PUT 1,1

60 CLOSE

Line 5 gives enough room for strings to breathe. Line 10 allocates a single
file block. Line 20 opens the file for use; line 30 fields A$ as entire
record buffer (recall that EnhConp allows 32Kbyte length strings). Line 40
fills the record buffer with dots, and line 50 wites the record buffer to
the first record in the file 'TEST/DAT', followed by the necessary CLOSE
statement to neatly close the file and keep the disk directory running
snoot hl y.

4-39
FI ELD FI ELD



M SOSYS Enhanced BASI C Conpi |l er Devel opnent System
Copyright 1986 Philip A. diver, Al rights reserved

This function truncates the non-integer portion of its argunent.

FI X( exp) FUNCTI ON

exp - IS a numeric expression.

FIX returns the expression with the non-integer part stripped away.

exanmple: FIX(-1.6) = -1.
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These statements inplenent the typical FOR NEXT | oop construct.

FOR i ndexvar = start TO end <STEP st ep> STATEMENT
NEXT <i ndexvar 1<, indexvar_2...>> STATEMENT
i ndexvar - is a loop index variable.

start - is any nuneric expression; the initia
val ue of the I oop index variable

end - is any nuneric expression; the term nating
top or bottomlimt value of the |oop.

step - is any nuneric expression; added to the
| oop variable in each iteration. May be
negati ve, in which case 'end is bottom and
not top limt.

"FOR and 'NEXT' are the standard, eternal, BASIC |ooping construct state-
ments. The ' FOR-NEXT' construct works by setting an index variable, specified
in the initial '"FOR..' statement, to an initial value, wunconditionally
executing the |loop code once (unless progranmng "tricks" are used) until a
"NEXT" is reached; then, unless the step was specified with 'STEP in the
"FOR ...' setup, the step size is one, and this is added to the index vari-
able. If the step is positive, 'NEXT' checks for 'indexvar' > "toplimt"'. If
this is so, the statement following 'NEXT' is executed (the loop falls
through). If "indexvar' =< 'toplimt', 'NEXT branches to the statement fol-
lowing the initial '"FOR .." setup, establishing a loop to be continued until
"indexvar' > 'toplimt'. Note that this mght never happen, say if STEP = 0
and 'toplimt' > 'indexvar'.

If the step is negative, 'NEXT' checks for 'indexvar' < 'toplimt', the con-
verse of the positive step case. Qtherw se, the previous explanation holds
true (exchanging '< for '> and vice versa.)

The desired |oop variable(s) can be specified after a ' NEXT' statenent. This
is not necessary, however, except to preserve conpatibility with interpretive
BASI C prograns. For instance, line 40 in the exanple program could sinply be:
" NEXT: NEXT" .

Enhancenment note: Double precision variables are allowed as |oop indexes,
something not allowed in interpretive basic.

For one exanple of the "programming trick" nentioned earlier, see "Prog-
ranm ng i dea #1" in the ' REPEAT-UNTIL' description

Exanpl e Program

5 CLS: Pl = 3.14159
10 FOR R=1 TO 20 S