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First, the stuff our lawyers make us say . . .

ROGER WAGNER PUBLISHING, INC.
CUSTOMER LICENSE AGREEMENT

IMPORTANT: The Roger Wagner Publishing, Inc. software product
that you have just received from Roger Wagner Publishing, Imc.
or one of its authorized dealers, is provided to you subject to
the Terms and Conditions of this Software Customer License
Agreement. Should you decide that you cannot accept these
Terms and Conditions, then you must return your product with
all documentation and this License marked "REFUSED" within the
30 day examination period following the receipt of the product.

1. License. Roger Wagner Publishing, Inc. hereby grants upon
your receipt of this product, a nonexclusive license to use
the enclosed Roger Wagner Publishing, Inc. product subject to
the terms and restrictions set forth 1in this License
Agreement.

2. Copyright. This software product, and its documentation, 1Iis
copyrighted by Roger Wagner Publishing, Inc. You may not copy
or otherwise reproduce the product or any part of it except as
expressly permitted in this License.

3. Restrictions on Use and Transfer. The original and any
backup copies of this product are intended for you personal
use in connection with a single computer. You may not
distribute copies of, or any part of, this product without the
express written permission of Roger Wagner Publishing, Inc.

LIMITATION ON WARRANTIES AND LIABILITY

ROGER WAGNER PUBLISHING, INC. AND THE PROGRAM AUTHOR SHALL
HAVE NO LIABILITY OR RESPONSIBILITY TO PURCHASER OR ANY OTHER
PERSON OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE
CAUSED OR ALLEGED TO BE CAUSED DIRECTLY OR INDIRECTLY BY THIS
SOFTWARE, INCLUDING, BUT NOT LIMITED TO ANY INTERUPTION OF
SERVICE, LOSS OF BUSINESS OR ANTICIPATORY PROFITS OR
CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OR OPERATION OF
THIS SOFTWARE. SOME STATES DO NOT ALLOW THE EXCLUSION OR
LIMITATION OF IMPLIED WARRANTIES OR LIABILITY FOR INCIDENTAL
OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR EXCLUSION
MAY NOT APPLY TO YOU.



Then Apple”s...

DOS 3.3 Standard, ProDOS, BASIC.SYSTEM are copyrighted
programs of Apple Computer, Inc. licensed to Roger Wagner
Publishing, Inc. to distribute for use only in combination
with Merlin Pro. Apple Software shall not be copied onto
another diskette (except for archive purposes) or into memory
unless as part of the execution of Merlin Pro. When Merlin Pro
has coampleted execution Apple Software shall not be used by any
other program. '

APPLE COMPUTER, INC. MAKES NO WARRANTIES, EITHER EXPRESS OR
IMPLIED, REGARDING THE  ENCLOSED SOFIWARE  PAKAGE, ITS
MERCHANTABILITY OR ITS FITNESS FOR ANY PARTICULAR PURPOSE. THE
EXCLUSION OF IMPLIED WARRANTIES IS NOT PERMITTED BY SOME
STATES. THE ABOVE EXCLUSION MAY NOT 'APPLY TO YOU. THIS
WARRANTY PROVIDES YOU WITH SPECIFIC LEGAL RIGHTS. THERE MAY BE
OTHER RIGHTS THAT YOU MAY HAVE WHICH VARY FROM STATE TO STATE.

And now, on with our program!
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MERLIN PRO

Merlin Pro is an extremely powerful, comprehensive Macro
Agsembler system for the Apple //e or Apple //c computers. It
consists of four main modules and numerous auxiliary and
utility programs which comprise one of the most complete
assembler systems available for ANY personal computer! Merlin“s
four main modules are:

- EXECUTIVE system, for disk I/0, file management, ProDOS
interpreter, etec.,

- EDITOR system, for writing and editing programs with
word-processor—like power,

~ ASSEMBLER system, with such advanced features as Macros,
Macro libraries, conditional assembly, linked files, etc.,

- LINKER system, for generating relocatable code modules,
_library routines, run—time packages, etc.

But Merlin Pro is more than just the sum of these four parts.
Here are some of the other features offered by Merlin Pro:

- Assembles programs written for the 6502, 65C02 and 65802
microprocessors. (The 6502 for the Apple //e, the 65C02 for
the Apple //c, and the 65802 for .... who knows?),

~ Merlin Pro comes with TWO assemblers, one for each Apple //
operating system: DOS 3.3 and ProDOS,

~ Merlin Pro recognizes over 50 Pseudo Opcodes for extreme
programming flexibility,

~ Merlin Pro has over 40 editing commands for ultimate
editing power equaled omly by word processors,

- Merlin Pro comes with a complete, commented, disassembled
source listing of Applesoft BASIC,

- Merlin Pro comes with a powerful symbolic disassembler to
generate Merlin source code from raw bimary programs,

= Merlin Pro comes with many sample programs, libraries and
other aids to get you going with assembly language fast,

= Merlin Pro is UNLOCKED and COPYABLE for your benefit!
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INTRODUCTION

Assembly Language Whys and Wherefores

Some of you may ask "What is Assembly Language?” or "Why do I
need to use Assembly Language; BASIC suits me fine.” While
we do not have the space here to do a treatise on the sub-
ject, we will attempt to briefly answer the above questions.

Computer languages are often referred to as "high level”™ or
"low level” languages. BASIC, COBOL, FORTRAN and PASCAL are
all high level languages. A high level language is one that
usually uses English-like words (commands) and may go through
several stages of interpretation or compilation before final-
ly being placed in memory. The time this processing takes is
the reason BASIC and other high level 1languages run far
slower than an equivalent Assembly Language program. In
addition, it mnormally consumes a great deal more of available
memory.

From the ground up, your computer understands only two
things, on and off. All of its calculations are handled as
addition or subtraction, but at tremendously high speeds. The
only number system it comprehends is Base 2 (the Binary System)
where a 1, for example, is represented by 00000001 and a 2 is
represented by 00000010.

The 6502 microprocessor has five 8-bit registers and one 16
bit register. All data 1is ultimately handled through these
registers by a machine language program. But even this lowest
of low-level code requires a program to function correctly.
This “program” is hard wired within the 6502 itself. The
microprocessor program functions in three cycles: It fetches an
instruction from computer memory, decodes it and executes it.

-1-
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These instructions exist in memory as one-, two— or three-byte
groups. A byte contains 8 binary bits of data and is wusually
notated in hexadecimal (base 16) form. Some early microcom-—
puters allowed data entry only through 8 front panel switches,
each of which when set on or off would combine to produce one
binary byte. This required an additional program in the
computer to monitor the switches and store the byte in memory
so that the 6502 could interpret it.

At the next level up, the user could enter his/her data in
the form of a three character mnemonic (the "m" is silent), a
type of code whose characters form an association with the
microprocessor operation. For example: LDA is a  wmnemonic
which represents "LoaD the Accumulator". The older Apple II
has a built-in mini-assembler that permitted simple Assembly

Language programming.

But even this is not sufficient to create a long and compre-
hensive program. In addition to the use of a three character
mnemonic, a full-fledged assembler allows the programmer to
use labels, which represent an as yet undefined area of
memory where a particular part of the program will be stored.
In addition, an assembler will have a provision for line
numbers, similar to those in a BASIC program, which in turn
permits the programmer to insert lines into the program and
perform other editing operations. This is what Merlin is all
about.

Before using this or any other assembler, the user 1is expect-
ed to be somewhat familiar with the 6502 architecture, modes of
addressing, &c. This manual is not intended to teach Assembly
Language programming. Many good books on 6502 Assembly
programming are available at your local dealer; some are
referenced here.

SYSTEM REQUIREMENTS

* APPLE //C or
% 128K APPLE //E with EXTENDED 80 COLUMN BOARD
* VIDEX ULTRATERM (optional)
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Suggested Reading:

SYSTEM MONITOR - Apple Computer, Inc. Peeking at Call-
Apple, Vol I.

APPLE II MINI-ASSEMBLER - Apple Computer Inc. Peeking at
Call-Apple Synertek Programming Manual., Synertek 6500-20.

PROGRAMMING THE 6502 Rodnay Zaks, Sybex C-202.

THE APPLE MONITORS PEELED - WM. E. Dougherty, Apple Computer,
Inc.

A HEX ON THEE - Val J. Golding, Peeking at Call-Apple, Vol.
II.

APPLE II REFERENCE MANUAL - Apple Computer, Inc.

EVERYONE“S GUIDE TO  ASSEMBLY LANGUAGE - by Jock Root
A continuing series of tutorial articles in SOFTALK magazine.
An excellent introduction, easy-to—follow for the beginning
assembly language programmer.,

ASSEMBLY LINES: THE BOOK - by Roger Wagner

A compilation of the first 18 issues of the Assembly Lines
series. In addition, the text has been extensively edited
and a unique encyclopedia-like appendix added. This appendix
shows not only the bdbasic details of each 6502 command, but
also a brief discussion of its most common uses along with
concise, illustrative listings.

HOW TO ENTER CALL - APPLE ASSEMBLY - LANGUAGE LISTINGS
Call-APPLE, Volume IV, No.l, January 8l.

MACHINE TOOLS
Call-APPLE in Depth, No. 1



MERLIN PRO Users Manual BEGINNER™S GUIDE TO USING MERLIN

BEGINNER”S GUIDE TO USING Merlin

By T. Petersen

Notes and demonstrations for the beginning Merlin programmer.

Introduction

The purpose of this section 1is not to provide instruction in
assembly language programming. It is to introduce Merlin to
programmers new to assembly language programming in general,
and Merlin in particular.

Many of the Merlin commands and functions are very similar in
operation. This section does not attempt to present demon~—
strations of each and every command option. The objective is
to clarify and present examples of the more common opera-
tions, sufficient to provide a basis for further independent
study on the part of the programmer.

A note of clarification:

Throughout the Merlin manual, various uses are made of the
terms "mode™ and “module”.

In this section, "module” refers to a distinct computer
program component of the Merlin system. There are four
MODULES in the DOS 3.3 Merlin, five in the ProDOS Merlin:

1. The EXECUTIVE

2. The EDITOR

3. The ASSEMBLER

4. The LINKER

5. The COMMAND INTERPRETER (ProDOS version only)

Each . module 1is grouped under one of the two CONTROL MODES:

1) The EXECUTIVE, abbreviated EXEC and indicated by the
"%~ prompt.

2) The EDITOR, indicated by the “:” prompt.
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EXECUTIVE CONTROL MODE
Executive Module
Command Interpreter (ProDOS version only)

EDITOR CONTROL MODE
Editor Module
Assembler Module
Linking Loader

The term "mode” may be used to indicate either the current
control mode (as indicated by the prompt) or alternatively,
while in control mode and subsequent to the issuance of an
entry command, the system is said to be “in [entry command]
mode” . For example, while typing in a program after issuing
the ADD command, the system is said to be “in ADD mode”.

Input

Programmers familiar with some assembly and higher-level
languages will recall the necessity of formatting the input,
i.e. labels, opcodes, operands and comments must be typed in
specific fields or they will not be recognized by the
assembler program.

In Merlin, the TABS operator provides a semi-automatic
formatting feature.

When entering programs, remember that during assembly each
space in the source code causes a tab to the next tab field.
As a demonstration, let”s enter the following short routine.
Steps from the very beginning:

1. Boot the Merlin disk.

2. When the “%” prompt appears at the bottom of the  EXEC

mode menu, type "E”. This instantly places the system in
EDITOR control mode.
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3. Since we are entering an entirely new program, type “A”
at the “:” prompt and press RETURN (A = ADD). A 717
appears ore line down and the cursor is automatically
tabbed one space to the right of the line number. The
“1”  and all subsequent line numbers which appear ‘after
the RETURN key is pressed serve roughly the same. purpose
as line numbers in BASIC except that in assembly source
code, line numbers are not referenced for jumps to sub-
routines or in GOTO-like statements.

4., On line 1, enter an “*” (asterisk). An asterisk as the
first character in any line is similar to a REM statement
in BASIC - it tells the assembler that this is a remark
line and anything after the asterisk is to be ignored.
To confirm this, type the title “DEMO PROGRAM 1~ after
the asterisk and hit the RETURN key.

5. After return, the cursor once again drops down one line,
a "2 appears and the cursor skips a space.

6. Now, hit the space bar once and type “ORG”, space again,
type “$80007, and hit RETURN.

The above step instruct the assembler to place the following
program logically (with ORG) at $8000.

7. On line 3, do not space once after the line number. Type
“BELL”, space, “EQU”, space, “$FBDD”, RETURN.

This defines the label BELL to be equal to hex FBDD. This
type (use) of a label is known as a constant. Wherever BELL
appears in an expression, it will be replaced with $FBDD.
Why don"t we just use “$FBDD”? For one thing, “BELL" is
easier to remember than “$FBDD” (making “BELL”. in effect a
mnemonic). Also, if the location of BELL were to change, all
that needs changing is the “EQU” statement, and all the other
“$FBDD”s throughout the listing.

8. Line 4 - Type "“START”, space “JSR”, space “BELL", space,
“;” (semicolon), “RING THE BELL”, RETURN. Semicolons are
a convention often used within command lines to mark the
start of comments.

9. Line 5 “DONE”, space, “RTS”, RETURN.
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10. The program has been completely entered, but the system

is still in ADD mode. To exit ADD, Jjust press RETURN.
The “:” prompt reappears at the left of the screen,
indicating that the system has returned to control mode.

11. The screen should now appear like this:

1 *DEMO PROGRAM 1

2 ORG  $8000

3 BELL EQU  S$FBDD

4 START JSR BELL sRING THE BELL

5 DONE RTS
Note that each string of characters has been moved to a
specific field. There are four such fields, not including

the line numbers on the left.

Field Number...

It

One is reserved for labels. BELL, START and DONE are
examples of labels.

Two is reserved for opcodes, such as the Merlin pseudo-
opcodes ORG and EQU, and the 6502 opcodes JSR and RTS.

Three is for operands, such as $8000, $FBDD and, in this
case, BELL.

Four will contain comments (preceded by ";").

should be apparent from this exercise that it is not

necessary to input extra spaces in the source file for
formatting purposes.

In summary, after the line numbers:

1) Do not space for a label. Space once after a
label (or if there is mno label, once after the line
number) for the opcode.

2) Space once after the opcode for the operand. Space
once after the operand for the comment. If there
is no operand, type a space and a semicolon for a
comment .
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System Control and Text Entry Commands

Merlin has a powerful and complex built-in editor. Complex
in the vrange of operations possible but, after a little
practice, remarkably easy to use.

The following paragraphs contain brief demonstrations for
both system control and line editing.

All System and Entry commands are wused in EDITOR Control Mode

immediately after the “:” prompt.

CTRL-X, CTIRL-C or a RETURN as the first character of a line
exits the current [entry command] mode and returns the system
to control mode when ADDing -or INSERTing lines. CTRL-X or
CTRL-C exits edit mode and returns the system to control mode
after Editing lines.

The other System and Entry Commands are terminated either
automatically or by pressing RETURN.

Inserting and deleting lines 1in the source code are both

simple operations. The following example will INSERT three

new lines between the existing lines 4 and 5.

1. After the “:” prompt, type “I” for (INSERT), the number
57, and press RETURN. All inserted lines will precede
(numerically) the line number specified in the command.

2. Type an asterisk, and press RETURN. Note that INSERT
mode has not been exited.

3. Repeat step 2.
4. Enter one space, type "TYA”, and press RETURN.
On the screen is the foliowing:

:I5

TYA

W~
* *
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5. Hit RETURN and the system reverts to CONTROL mode (”:~
prompt).

6. LIST the source code.

:L

1 *DEMO PROGRAM 1

2 %

3 ORG  $8000

4 BELL EQU $FBDD

5 %

6 *

7 TYA

8 START JSR  BELL sRING THE BELL
9 END RTS

The three new lines (5,6, and 7) have been inserted, and the
subsequent original source lines (now lines 8 and 9) have
been renumbered.

Using DELETE is equally easy.

1. In control mode, input “D7°, and RETURN. Nothing new
appears on the screen.

2. LIST the source code. The source listing is one line
shorter. You“ve just deleted the "TYA” 1line, and the
subsequent lines have been renumbered.

It is possible to delete a range of lines in one step.

1. In control mode, input “D5,6” and RETURN.

2. LIST the source.

Lines 5 and 6 from the previous example, which contained the
inserted asterisk comments, have been deleted, and the sub
sequent lines renumbered. The 1listing appears the same as in
the subsection on INPUT, Step 12.
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This automatic renumbering feature makes it IMPERATIVE that
when  successively deleting lines you remember to begin with
the highest line number and work back to the lowest.

The Add, Insert, or Edit commands have several sub—commands
comprised of CTRL-characters. To demonstrate using our BELL
routine:

1. After the “:” prompt, enter “E” (the EDIT command) and a
line number (use “6° for this demonstration), and hit
RETURN. One line down the specified line appears in its
formatted state:

6 DONE RTS
and the cursor is over the “D” in “DONE~.

2. Type CTRL-D. The character under the cursor disappears.
Type CTRL-D again and yet a third and fourth time. “DONE~
has been deleted, and the cursor is positioned to the
left of the opcode.

3. Hit RETURN and LIST the program. In line 6 of the source
code, only the line number and opcode remain.

4. Repeat step 1 (above).

5. This time, type CTRL-I. Don”t move the cursor with the
space bar or arrow keys. Type the word “DONE”, and
RETURN.

6. LIST the program. Line 6 has been restored.

If you are editing a single 1line, hitting RETURN alone
returns you to the control mode prompt. In step 1 (above),
if you had specified a range of lines (example: “E3,6”) while
issuing the EDIT command, RETURN would have called up the
next sequential line number within the specified range. As
the lines appear, you have the options of editing wusing the
various sub-commands, pressing RETURN which will call up the
next line, or exiting the EDIT mode using CTRL-C. NOTE:
hitting RETURN will enter the entire line in memory, exactly
as it appears on the screen, regardless of the current cursor
position.

-10-



MERLIN PRO Users Manual BEGINNER”S GUIDE TO USING MERLIN

The octher sub-commands (CTRL-characters) wused under the EDIT
command function similarly. Read the definitions 1in Section
3 and practice a few operations.

Assembly

The next step in using MERLIN is to assemble the source code
into object code.

-

After the “:” prompt, type the edit module system command ASM
and hit return. On your screen is the following:

UPDATE SOURCE (Y/N)?

Type N, and you will see:

ASSEMBLING

1 *DEMO PROGRAM 1

2

3 ORG $8000

4 BELL EQU $FBDD
8000 20 DD FB 5 START JSR BELL sRING THE BELL
8003 60 6 DONE RTS

—-END ASSEMBLY, 4 BYTES, ERRORS: O

SYMBOL TABLE - ALPHABETICAL ORDER

BELL =$FBDD ? DONE =$8003
? START =$8000

SYMBOL TABLE — NUMERICAL ORDER

? START =$8000 ? DONE =$8003
BELL =$FBDD

~11-
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If instead of completing the above listing, the system beeps
and . displays an error message, note the line number refer-
enced  in the message, and press RETURN until the "-—-END
ASSEMBLY..." message appears. Then refer back to the  sub-
section on INPUT and compare the listing with step 12. Look
especially for elements in incorrect fields. Using the edit-
ing functions you“ve learned, change any lines in your 1list-
ing which do not look like those in the listing in step 12 to
what they should, then re—assemble.

If all went well, to the right of the column of line numbers
down the middle of the screen is the now familiar, formatted
source code.

To the left of the line numbers, beginning on line 5, is a
series of numeric and alphabetic characters. This is the
object code the opcodes and operands assembled to their machine
language hexadecimal equivalents.

Left to right, the first group of characters is the routine’s
starting address in memory (see the definition of ORG in the
section entitled "Pseudo Opcodes Directives”). After the colon
is the number “20”. This is the one-byte hexadecimal code for
the opcode JSR.

NOTE: the label “START” is not assembled into object code;
neither are commeunts, remarks, or pseudo—~ops such as ORG.
Such elements are only for the convenience and utility of the
programmer and the use of the assembler program.

The next two bytes (each pair of hexadecimal digits is one
byte) on . line 5 bear a curious resemblance to the last group
of characters on line 4; have a look. In line 4 of the
gsource code we told the assembler that the label “BELL”
EQUated with address $FBDD. In line 5, when the . assembler
encountered “BELL” as the operand, it substituted the speci-
fied address. The sequence of the high- and low-order bytes
was reversed, turning $FBDD into DD FB, a 6502 microprocessor
convention.

The rest of the information presented should explain itself.
The total errors encountered in the source code was zero, and
four bytes of object code (count the bytes following the
addresses) was generated.

-12—-
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Saving and Running Programs

The final step in using MERLIN is running the program. Before
that, it is always a good idea to save the source code. Use
the SAVE SOURCE command. Follow that with an OBJECT CODE SAVE.
Note that OBJECT CODE SAVE must be preceded by a successful
assembly.

1. Return to control mode if necessary, and type “Q” RETURN.
The system has quit EDITOR mode and reverted to EXECUTIVE
(EXEC) mode. If the MERLIN system disk is still in the
drive, remove it and insert an initialized work disk.

After the “%” prompt, type “S” (the EXEC mode SAVE SOURCE
FILE command). The system is now waiting for a filename.
Type “DEMO1”, RETURN. After the program has been saved,
the prompt returns.

2. Type °~C” (CATALOG) and look at the disk catalog. The
source code has been saved as a binary file titled
“"DEMO1.S". The suffix ".S" is a file—-labeling convention
which indicates the subject file is source code. This
suffix is automatically appended to the name by the SAVE
SOURCE command .

3. Hit RETURN to return to EXEC mode and input 707, for
OBJECT CODE SAVE. The object file should be saved under
the same name as was earlier specified for the source
file, so press "Y" to accept “DEMOl” as the object name.
There is no danger of overwriting the source file because
no suffix is appended to object code file names.

While writing either file to disk, MERLIN also displays the
address parameter, and calculates and displays the length
parameter. It”s a good practice to take note of these.
Viewing the catalog will show that although the optional A$
and L$ parameters were displayed on the EXEC mode menu, they
were not saved as part of the file names. If you”d prefer to
have this information in the disk catalog, use the DOS RENAME
command . Make sure no commas are included in the new file
name.

-13~
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Return to EDITOR mode (press “E”). Next type “GET $8000”. This
command will tell Merlin to take the program you've just
assembled and transfer it to the Apple”s main memory. Next,
type “MON”, RETURN and the monitor prompt “*” appears. Enter
“8000G”, RETURN. A beep 1is heard. The demonstration program
was responsible for it. It works!

Now you can return to the EXEC by typing CTRL-Y and hitting
RETURN.

Making Back-up Copies of MERLIN

The MERLIN diskette is unprotected and copies may be made
using any copy utility. It is highly recommended that you
use ONLY the BACK-UP copy of MERLIN in your daily work, and
keep the original in a safe place. All files and also the
side containing SOURCEROR.FP can be moved:

1) to any DOS 3.3 diskette using the FID utility program from
Apple”s System Master Diskette;

2) to any ProDOS diskette wusing the FILER utility program
from the ProDOS User”s Disk.

-14-
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EXECUTIVE MODE

The EXECUTIVE mode is the program level provided for file
maintenance operations such as loading or saving code or
cataloging the disk. The following sections summarize each
command available in this mode.

C:CATALOG (DOS 3.3)

When you press "C", the CATALOG of the current diskette will
be shown. The word "COMMAND:"” is then printed and MERLIN
will 1let you enter a DOS command. This facility is provided
primarily for locking and unlocking files. Unlike the LOAD
SOURCE, SAVE SOURCE, and APPEND FILE commands, you must type
the ".8" suffix when referencing a source file. Do not use
it to load or save files. If you do not want to give a disk
command, just hit RETURN. Use CTRL-X to cancel a  partially
typed command. If you type CTRL-C RETURN after "COMMAND:",
you will be presented with the EXEC mode prompt "%". You can
then issue any EXEC command such as "L" for LOAD SOURCE.
This permits you to give an EXEC mode command while the
catalog is still on the screen. In addition, if CTRL-C is
typed at the "CATALOG pause” point, printing of the remainder
of the catalog is aborted.

C:CATALOG (ProDOS)

When you press "C", you will be asked for the Pathname of the
Directory you wish to catalog. Enter a pathname or press
RETURN for the current directory and the CATALOG of the
current directory will be shown. The EXEC mode prompt "%" is
displayed after the catalog is shown. You can then issue any
EXEC command such as "L" for LOAD SOURCE. This permits you to
give an EXEC mode command while the catalog is still on the
screen. In addition, if ANY key is typed during the CATALOG
printing, the ProDOS catalog will pause until any other key is
pressed.

If you enter a "1" as the first character of a pathname (or

just 1<RETURN>) then the catalog will be sent to the printer
in slot 1.

-15~
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L:LOAD SOURCE

This 1is wused to load a binary source file from  disk. You
will be prompted for the name of the file. You should not
append ".S8" since MERLIN does this automatically. If you
have hit "L" by mistake, just hit RETURN twice and the command
will be cancelled without affecting any file that may be in
memory.

After .a LOAD. SOURCE (or APPEND SOURCE) command, you are
automatically placed in the editor mode, just as if you had hit
"E"« The source will automatically be loaded to the correct
address. Subsequent LOAD. SOURCE or SAVE SOURCE com mands will
display the last used filename, followed by a flashing "?". If
you hit the "Y" key, the current file name will be used for the
command. -If you hit any other key (such as RETURN) the cursor
will be placed on the first character of the filename, and you
may type in the desired name. RETURN alone without typing a
file name you will cancel the command.

S:SAVE SOURCE

Use this to save a binary source file to.disk. As in the
load command, you do not include the suffix ".S" and you can
hit RETURN to cancel the command. NOTE: the address and
length of the source file are shown on the MENU, and are for
information only. You should not use .these for saving; the
assembler remembers them better than you can and sends them
to DOS automatically. As in the LOAD SOURCE command above,
the last loaded or saved filename will be displayed and you
may type "Y" to save the same filename, or any key for a new
file name.

A:APPEND FILE

This , loads 1in a specified source file and places it at the
end of the file currently in memory. It operates in the same
way  as the LOAD SOURCE command, and does not affect the
default file name. It does not save the appended file; you
are free to do that if you wish.

-16-
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D:DRIVE CHANGE (DOS 3.3)

When you hit "D", the drive used for saving and loading will
change from one to two or two to one. The currently selected
drive is shown on the menu. When MERLIN is first booted, the
selected drive will be the one used by the boot:. There is no
command to specify slot number, but this can be accomplished
by typing "C" for CATALOG which will display the current
disks directory. Then give the disk command "CATALOG,Sn",
where n is the slot number. This action will catalog the
newly specified drive.

D:DISK COMMAND (ProDOS)

This allows yo to issue disk related commands. The following
commands are available with the Merlin Interpreter:

PREFIX pathname (sets the prefix to pathname)

PFX pathname (shorthand for PREFIX)

BLOAD pathname [,A$....] (only hex addresses allowed)

BRUN pathname [,A$....] (only hex addresses allowed)

- pathname [,A$....] (only hex addresses allowed)

BSAVE pathname,A$adrs,L$len

DELETE pathname

LOCK pathname

UNLOCK pathname

RENAME old_pathname,new_pathname

ONLINE (shows the drives currently on line and
their names)

A disk command returns to the disk command mode. You can then
issue another disk command or just hit RETURN to go back to
the menu.

When PREFIX, or PFX, is entered without a pathname, the PREFIX
command sets the prefix to the "volume"” part of the current
prefix. For example, if the current prefix is /MERLIN/LIB and
you type PFX <return> at the disk command prompt, the the
prefix will revert to /MERLIN.

-17-
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BLOAD, BRUN and "-" accept both BIN and SYS files. The
difference between BRUN and "-" is in the state of the soft
switches when control is passed to the program. BRUN leaves
Merlin up; that is, auxiliary zero page and language card RAM
are selected. The "-" command switches in the main zero page
and the $DOO0~$FFFF roms. An RTS from such a program will
return to Merlin. Most of the utility programs supplied with
Melin (SOURCEROR, XREF, etc.) can be run by either method. You
can use "-" (but NOT BRUN) to run programs such as the ProDOS
FILER. However, such programs do not return to Merlin and the
/RAM/ volume is left disconnected by this procedure.

E:ENTER ED/ASM

This  command places you in the EDITOR/ASSEMBLER mode. It
automatically sets the default tabs for the editor to those
appropriate for source files. If you wish to use the editor
to edit an ordinary text file, you can type TABS<KRETURN> to
zero all tabs.

0:SAVE OBJECT CODE

This command is valid only after the successful assembly of a
source file. In this case you will see the address and
length of the object code on the menu. As with the source
address, this is given for information only.

NOTE: the object address shown 1is - that of the program”s ORG
(or $8000 by default) and not that of the actual current
location of the assembled code (which is ordinarily $8000 in
auxiliary memory). When using this command, you are asked for a
name for the object file. Unlike the source file case, no
suffix will be appended to this name.

Thus you can safely use the same name as that of the source
file (without the ".S" of course). When this object code is
saved to the disk its address will be the.correct one, the
one shown on the menu. When later you BLOAD or BRUN it, it
will load at that address, which can be anything ($300,$8000,
&c).
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Q:QUIT (DOS 3.3)

This exits to BASIC. You may re-enter MERLIN by issuing the
"ASSEM" command. This re-entry will be a warm start, which
means it will not destroy the source file currently in memory.
This exit can be used to give disk ‘commands, test machine
language programs, run BASIC programs, etc.

Q:QUIT (ProDOS)

This exits the Merlin Interpreter. You must specify the PREFIX
for the next interpreter and then the pathname of the next
interpreter, i.e. the one you are quitting to. In most cases
this will be the /BASIC.SYSTEM interpreter.

R:READ TEXT FILE (DOS 3.3)

This reads text files into MERLIN. They are always appended
to the current buffer. To clear the buffer and start fresh,
type "NEW” in the editor. If no file is in memory, the name
given will become the default filename. Appended reads will
not do this.

When the read is complete, you are placed in the editor. If
the file contains lines longer than 255 characters, these
will be divided into two or more lines by the READ command.
The file will be read only until it reaches HIMEM, and
will produce a memory error if it goes beyond. Only the data
read to that point will remain.

The READ TEXT FILE and WRITE TEXT FILE commands will include
a "T." at the beginning of the filename you specify UNLESS
you precede the filename with a space or any other character
in the ASCII range of $20 to $40. Thiis character will be
ignored and not used by DOS in the actual filename.

The READ TEXT FILE and WRITE TEXT FILE commands are used to
LOAD or CREATE "PUT" files, or to access files from other
assemblers or text editors.
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W:WRITE TEXT FILE (DOS 3.3)

This writes a MERLIN file into a text file instead of a
binary file. The speed of the READ TEXT FILE and WRITE TEXT
FILE commands 1s approximately that of a standard DOS BLOAD
or BSAVE. The WRITE TEXT FILE routine does a VERIFY after
the write.

€:SET DATE (ProD0S)

This allow you to set the curreat date for ProD0S. Note that
this- option does not set the date om.a clock card. If you have
a clock, the date stamping 18 automatic (provided you hdve a
Thunderclock or have installed the requisite clock driver).
The SET DATE provision-is intended for people who do not have
a clock. In that case, you msy use this to sét the currnet
date and this date will then be used for date stamping. You
may also just  use this to check on the current date. Type
RETURN alone to exit the SET DAIE routine.
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THE EDITOR

Basically there are three modes in the editor: the COMMAND
mode, the ADD or INSERT mode, and the EDIT mode. The main
one is the COMMAND mode, which has a colon (":") as prompt.

ABOUT THE EDITOR DOCUMENTATION

The editor documentation, as a whole, is broken into three
major sections:

1) The Command Mode Commands
2) The Add/Insert Mode Commands
3) The Edit Mode Commands

For each of the commands, the documentation consists of three
basic parts:

1) the name and syntax of the command,
2) examples of the use of each available syntax,
3) a description of the function of each command.

When the syntax for each command is given:

PARENTHESES () indicate a required value,

ANGLE BRACKETS <> indicate an optional value or character.
SQUARE BRACKETS [] are used to enclose comments about the
commmand .

COMMAND MODE

For many of the COMMAND mode commands, only the first letter
of the command is required, the rest being optional. This
manual will show the required command characters in UPPER
case and the optional ones in lower case.

Line Numbers in Command Mode

With some commands, you must specify a line number, a range of
line numbers or a range list. A line number is just a number.
A range is a pair of 1line numbers separated by a comma. A
range list consists of several ranges separated by a slash

1.
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Line Number examples:

10 LINE # [ a single line number ]
10,30 RANGE [ the range of lines 10 to 30 |}
10,30/50,60 RANGE LIST [ ranges 10 to 30 AND 50 to 601

If a line number in a range exceeds the number of the last
line 1in the source, the editor automatically adjusts the
specified line to the last line number.

Delimited Strings (or d-strings)

Several commands allow specification of a string. The string
must be "delimited” by a non—numeric character other than the
slash or comma. Such a delimited string is called a d-string.
The usual delimiter is single or double quote marks (” or ").

Delimited string examples:
“this is a delimited string”
"this is a delimited string”
@this is another d-string@

Note that the slash "/” cannot be used as a delimiter since it
is the character that delimits range lists in the editor.
Wild Card Characters in Delimited Strings

For all of the commands that use delimited strings (d-strings),
the "°" character acts as a wild card character. Therefore,

the d-string "Jon"s" is equivalent to the d-string "Jones" as
well as “"Jonas".

Upper and Lower Case Control

The Apple //e or Apple //c shift and caps lock keys work as
you would expect in the control mode.
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THE COMMAND MODE COMMANDS

Hex-Dec Conversion

128 = $0080
$80 = 128

If you type a decimal number (positive or negative) " in
the command mode, the hex equivalent is returned. If
you type a hex number, prefixed by “$", the decimal
equivalent = is returned. All commands accept hex num—
bers.

NEW
NEW { only option for this cmd |}
Deletes the present source file in memory.
PR#
PR#(0-7)

PR#1 [ can be used to send output to printer |
PR#3 [note: do-not use for 80 col card )

Same function as in BASIC. Mainly used for sending an
editor or ‘assembly listing to a primter. DO NOT  use
this  to select an 80 - ¢olumn card. NOTE: that PR# 1is
automatically turned off after an ASM command, but not
after a LIST or PRINT command.

Note that the PR# command can be used to send an assembly
listing to the printer unformatted and without page
breaks. If formatting and page breaks are desired use the
PRTR command.
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USER

TABS

TABS

USER
USER 1 [ example for use with XREF ]
USER "SOURCE" [ example for use with PRINTFILER ]

This does a JSR $3F5. (That is the Applesoft ampersand
vector location, which normally points to an RTS.) The
designed purpose of this command is for the connection
of .the various utilities supplied with Merlin and for user
defined printer drivers. (You must be careful that your
printer driver does not wuse =zero page addresses, except
the I/0 pointers and $60 ~$6F, because this is 1likely to
interfere with MERLIN"s heavy zero page usage). Several
supplied utilities operate through the USER command.

<number><, number><,...> <"tab character">
TABS [ clear all tabs |
TABS 10,20 [ set tabs to 10 & 20 ]
TABS 10,20 " * [ as above,space is tab char ]

This sets the tabs for the editor, and has no effect on
the assembler listing. Up to nine tabs are possible.
The . default tab character is a space, .but any may be
specified. The assembler regards the space as the only
acceptable * tab character for the separation of labels,
opcodes, and operands. . If you don”t specify the tab
character, then ' the 1last one used remains. Entering
TABS and a RETURN will set all tabs to zero.

LENgth

LEN [ only option for this cmd ]

This gives the length in bytes of the source file, and
the number of bytes free.
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Where

Where (line number)
W 50 [ where is line 50 in memory )
Wo [ where is end of source file ]

This prints in hex the location in'memory of the - start
of the specified line. "Where 0" (or "WO") will give
the location of the end of source.

MONitor
MON [ only option with this cmd ]

This exits to the monitor. You may re-enter MERLIN at
the executive level by either CTRL-C, CTRL-B or CTRL-Y.
These re—establish the important zero page pointers from
a save area Inside MERLIN itself. Thus CTRL-Y will give
a correct entry, even if you have messed up the zero
page pointers while in the monitor. DOS is not con-
nected when using this entry to the monitor.

You may also re-enter the editor directly with a 0G.
This re-entry, unlike the others, will use the zero page
pointers at $0A - $OF instead of the ones saved upon
exit. Therefore, you must be sure that they have not
been altered. For normal usage, however, one of the
three CTRL"s is to be used to re—enter MERLIN.

Note that when you exit to the monitor with this command,
the RAM-based $D000-$FFFF memory is enabled, i.e. Merlin
and it”"s symbol table (if any). If you want to examine
the ROM memory that would ordinarily correspond to
Applesoft and the F8 Monitor, you should quit Merlin using
the normal QUIT command, and then enter the Monitor with
the usual CALL-151 statement. Note: .under ProDOS, this
procedure will necessitate loading the BASIC.SYSTEM and
Merlin Pro will be removed from memory.

TRuncON
TRON [ only option for this cmd ]

When wused as an immediate command, sets a flag which,
during LIST or PRINT, will terminate printing of a 1line
upon finding a space followed by a semicolon. It makes
reading of source files easier on the Apple 40 column
screen.
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TRuncOFf
TROF [ only option for this cmd ]

When wused as an immediate command, returns to the de-
fault condition of the truncation flag (which also hap-
pens automatically wupon entry to the editor from the
EXEC mode or. from the assembler). All source lines when
listed or printed will appear normal.

Quit
Q [ only option for this cmd ]

Exits to EXEC mode.
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ASM

ASM [ only option for this cmd ]

This passes control to the assembler, which attempts to
assemble the source file. First, however, you are asked
if you wish to "update the source”. This is to remind
you to change the date or identification number in your
source file. If you answer "N" then the assembly will
proceed. If you answer “"Y", you will be presented with
the first line in the source containing a "/" and are
placed in EDIT mode. When you finish editing this 1line
and hit RETURN, assembly will begin. If you use the
CTRL-C edit abort command, however, you will return to
the EDITOR command mode, and any I/0 hooks you have
established by PR# or whatever will be disconnected.
This will also happen if there is no line with a "/".
You may configure Merlin to bypass this question if you
wish.

NOTE: During the second pass of assembly, typing a
CTRL-D will toggle the 1list flag, so that listing will
either stop or resume. This will be defeated if a  LST
opcode occurs in the source, but another CTRL-D will
override it. Assembly times are significantly faster
with the listing turned off.

Delete

Delete (line number)
Delete (range)
Delete (range list)

D 10 [ deletes line number 10 ]
D 10,32 [ deletes lines 10 through 32 ]
D 20,30/10,12 [ deletes ranges of lines 10

through 12 and 20 through 30 ]

This deletes the specified lines. Since, wunlike BASIC,
the 1line numbers are fictitious, they change with any
insertion or deletion. Therefore, you MUST specify the
higher range first for the correct lines to be deleted!
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Replace

Replace (line number)
Replace (range)

List

List
List
List
List

R 30 [ Delete 30 then goto Insert ]
R 30,40 [ Delete 30 to 40, then Insert ]

This deletes the line number or range, then places you
into INSERT mode at that location.

(line number)

(range)
(range list)
L [ list entire file ]
L 20 [ list line 20 only ]
L 20,30 [ list 20 through 30 )
{

L 20,30/40,42 1list 20 through 30 and then

list lines 40 through 42 ]

Lists the -source file with line numbers. Control char-
acters in source are shown in inverse, unless the list-
ing is Dbeing sent to a printer or other nonstandard
output device.

The 1listing can be aborted by CTRL-C or with "/" key.
You may stop the listing by hitting the space bar and
then advance a line at a time by hitting the space bar
again. By holding down the space bar, the auto repeat
feature of the Apple will result in a slow listing. Any
other key will restart it. This space bar pause also
works during assembly and the symbol table print out.
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[period]
{ only option for this cmd |}

Lists starting from the beginning of the last specified
range. For example, if you type "L10,100",lines 10 to
100 will be listed. If you then use ".", 1listing will
start again at 10 and continue until stopped (the end of
the range is not remembered).

/

/ <line number>
[ start to list at last line
listed ]
/50 [ start listing at line 50 ]

This continues listing from the 1last line number listed,
or, when a line number is specified, from that line. This
listing continues to the end of the file or until it is
stopped as in LIST.

Print

Print

Print (line aumber)
Print (range)

Print (range list)

P [ print entire file ]
P50 [ print line 50 onmnly ]}
P50,100 [ print 1ines 50 through 100 ]
P1,10/20,30 [ print 1 through 10 and then

print lines 20 through 30 ]

This 1is the same as LIST except that line numbers are
not added.
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PRinTeR

PRinTeR (command)
PRTR 1 "" [ activate printer in slot 1 with
no printer string ]
PRTR 1 "<ctr>I80n" [ as above, but add control I8ON
to initalize the printer ]
PRTR 1 "" Page Title [ printer in slot 1, no control
string, “"Page Title" is the
page header }

PRTR 3 [ send formatted listing to 80
column screen ]

PRTIR 8 [ send output through the vector
at $3F5 }

This command is for sending a 1listing to a printer with
page headers and provision for page boundary skips. (See
the section on configuration for details on setting up
default parameters.) The entire syntax of this command is:

PRTR slot# "(string)" <page header>

If the slot number used is more than seven, a JSR $3F5
(ampersand vector) is done and it is expected that the
routine there will connect a printer driver by putting
its address in locations $36-$37.

If the page header is omitted, the header will consist
of page numbers only.

THE INITIALIZATION STRING MAY NOT BE OMITTED IF A PAGE
HEADER IS TO BE USED. If no special string is required by
the printer, use a null string (in which case a carriage
return will be used). Examples of initialization strings
are CTRL-Q for IDS - printers, CTRL-I80N for most Apple
printer cards or ESC 1 to place an Okidata printer in
correspondence mode. Note that you must use CTRL-0 prior
to typing ESC so that you don”t go into escape mode.

PRTR 0 (no strings required here) will allow you to see
where the page breaks occur. If the 80 column card is in
use in slot 3, then use PRTR 3 for this.

No output is sent to the printer until a LIST, PRINT, or
ASM command is issued.
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Find

Find
Find
Find
Find

(d-string)
(line number) <d-string>
(range) <d-string>

(range list) <d-string>
F "A String” [ £inds lines with "A String” ]
F 10 "STRING" [ finds "STRING” if in line 10]
F 10,20 "HI" [ finds lines in range of 10
through 20 that contain "HI"]
F 10,20/50,99 "HI" [ finds lines that contain "HI"

in range of 10 through 20 and
50 through 99 |}

This 1lists those lines containing the specified string.
It may be aborted with CTRL-C or "/" key.

Change

Change (d-string d-string)

Change (line number) <d-string d-string>
Change (range) <d-string d-string>

Change (range list) <d-string d-string>

C "hello"goodbye [ finds "hello”™ and if told to do
so will change it to "goodbye"]

C 50 "hello"bye [ changes in line 50 only ]

C 50,100 "Hello"BYE [ changes lines 50 through 100 ]

C 50,60/65,66 "AND"OR [changes in lines 50 through 60
and lines 65 and 66]

This changes occurrences of the first d-string to the
second d-string. The d-strings must have the same de—
limiters. For example, to change occurrences of "speling”
to "spelling” throughout the range 20,100, you would type
C€20,100 "speling”spelling. If no range is specified the
entire source file is used.

Before the change operation begins, you are asked
whether you want to change "all” or ‘“some”. If you
select “some" by hitting the "S" key, the editor stops
whenever the first string is found and displays the line
as it would appear with the change.
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