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(software development system) have shown that this technique of interacti ve
assembly language software development promises to provide a factor of from
3 to 10 decrease in program development time.

Project ARIES , which was started by the author while in graduate
school , has resulted in the creation of ARIAN II , a floppy disk-based
operating and software development system for interacti ve assembly l anguage &
software development. It is an integrated tool designed to work specifically
wi th the ARIES- I hardware configuration , and its 34 resident comands
give the user the abilit ies to create and manipulate text and binary files ,

“ to assemble the text of an assembly language source program, to executeN and breakpoint such a program wi th a number of debugging aids , to communicate
• with an external computer via a modem , and to examine and modify the

microcomputer’s memory directly.

ARIAN II ’s resident commands re supplemented by disk-based transient
coninands which may be created at the discretion of the user and loaded
into the microcomputer and executed . The user also has the abilit y to
create temporary memory-resident commands which may also be invoked by
the user at his discretion. 

•

The software development capabilities of ARIAN II are notably limi ted
to “smal l ” assembly language programs on the order of 40K bytes (source)
or less. ARIAN II , however , provides a useful tool for software development •

of programs of this size.
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S

CHAPTER 1

• INTRODUCTION

ARIPIN II is an operating system, a program which allows its user to execute
and control other programs , designed specifically for a microcomputer possessing
the ARIES— I hardware configuration. Based on the original ARIAN , or ARIAN I,
ARIAN II is extensively integrated with the ARIES—I hardware configuration; the
microcomputer hardware and the ARIAN software are designed to work together with
each other ’s configuration in mind. This type of design —— that of’ an
integration of hardware, firmware , and software within a single system ——
produces a unique and useful tool.

This tool is designed to be used for software development. The hardware
configuration was organized and coordinated with ARIAN to give the user the
maximum amount of benefit from his resources. This hardware configuration
consists of the following:

1. at least 110K bytes of RAM ,
2. the Z80 microprocessor,
3. two 5 1/14—inch floppy disk drives (Shugart

SA~~~LIO0) with North Star floppy disk controller ,
II. a PROM programmer,
5. a high—speed (9600 baud) CRT and keyboard, a

printer, a modem, and a second high—speed CRT VDM, with
their associated serial I/O ports, and

6. three parallel I/O ports, including a front
panel LED display.

As the user can see, the ARIE S-I hardware configuration is designed
specifically with software development in mind.

ARIAN II is specifically designed to aid in software development for the
Z80 microprocessor . Its 344 commands give the user the abilities to create and
manipulate text and binary files, to assemble the text of an assembly language
f ile , to execute and breakpoint his assembly language programs with a n~.znber of
debugging aids, to communicate with an external computer via the modem, and to
examine and modify the microcomputer’s memory directly.

While ARIAN II is running, the user may be in any one of a number of
command or data entry m odes. These mode are:

1. Block Line Entry Mode . This mode permits the
øitry of a block of lines into the primary file. It
allows the user to enter lines into the primary file
without typing the line nmmmbers; ARIAN II automatically

Page 1
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• prefixes each line with a line number and optionally
renumbers the primary file when the user exits this
mode.

2. Command Mode. Command mode permits the user
to type a command to ARIAN II.

• - 3. Display Mode. Display mode is the mode in
which ARIAN II is displaying a directory or lines of
text to the user. He can stop this display while it is

• being created by keying <ESC>. All displays are paged,
• and the user is prompted with a “?“ at the bottom of

each page to find out if he wishes to continue the
display; the user must respond with “N” or “n” to stop

• the display and anything else to continue.
14. Edit Mode. This mode is the command system

invoked by the EDIT Level 2 command or XEDIT Level 3
command.

5. Terminal Mode. Terminal mode is an
interactive subsystem of ARIAN II. The user can
communicate with an external computer via the modem and
acoustic coupler while in this mode. It is invoked by
the TERM command.

6. Utility Mode. This is the Utility Subsystem,
invoked by the tJTIL command.

This is a user ’s manual for ARIAN II. ARIAN II is different from ARIAN I
in many respects , and the ARIAN I user is encouraged to read this manual and its
appendices before using ARIAN II. It is hoped that the user will find ARIAN II
to be at least as useful and as far above its predecessor, ARIAN I, as ARIAN I
~.as above its predecessors. IDIC

I
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1

CHAPTER 2

• The ARIAN II EXECUTIVE

The heart of ARIAN II is a very small program called the Executive. This
program performs the following functions:

1. Resets the system stack, sets interrupt
mode zero, and disables interrupts ,

2. Displays the ARIAN II prompt to the user
via the principal I/O channel,

3. Inputs a command from the user through
the input line editor ,

14• Parses the input command line, and
5. Searches for and transfers control to the

command routine if found.

The Executive was designed to take advantage of the modularity of ARIAN II.
The five functions of the Executive exist as small linear blocks of code within
the Executive itself or as subroutines within ARIAN II. Additionally, the
command routines themselves exist as subroutines, either memory—resident or on
disk. Hence, the Executive is very small and consists mainly of subroutine
calls.

The body of this chapter describes these five sections of the ARIAN II
Executive is detail.

1 The Executive Reset

The purpose of the system reset in the Executive is to stabilize the
eivironment of ARIAN II. ARIAN II does not use interrupts, so the setting of
interrupt mode zero and the disabling of interrupts ensures that the ARIAN II
Executive will not be interrupted by a maskable interrupt. ARIAN II contains a
trap for non—maskable interrupts which returns control to the Executive.

ARIAN II typically uses two stacks —— one for the ARIAN II system and one
for the user. In this way, the user can employ the program debugging facilities
by executing a section of his code, returning control to ARIAN II and examining
registers, etc., and then continuing the execution of’ his code with a minimum of
difficulty. Hence, the Executive ’s function of resetting the ARIAN II system
stack ensures that the user’s stack will not be altered by the execution of
ARIAN II routines.

Secondly, abnormal termination of an ARIAN II routine, such as in the case
of an error , may result in an unbalanced system stack. The feature of the

Page 3
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Executive of resetting the system stack on each pass through the Executive
ensures that the stack is balanced.

2 The ARIAN II Prompt

The prompt of ARIAN II serves two purposes: (1) it informs the user of the
status of th~ disks and (2) it tells the user that ARIAN II is ready to receive
a command.

The prompt consists of two digits followed by a greater—than sign ( ‘ >‘) .
ARIAN II is designed to be used as a multiple—drive system, and two drives are
of particular interest to ARIAN II. One is the Command Drive, and the other is
the Logged—in Drive. The Command Drive holds a disk which contains the
transient routines executed by ARIAN II. These are called the Level 3 commands,
and this feature of transient routines is referred to as Command Level 3. If
Command Level 3 is engaged and the ARIAN II Executive does not find the name of
the current command in its local command directories, it will load the directory
of the Command Drive and search for a Level 3 command of the specified name. If’
an entry is found , it will be loaded and executed. Level 3, as well as Level 1
and Level 2, commands will be discussed later in this chapter.

The two digits in the prompt give the numbers of the Command and Logged—in
Drives, in that order. ARIAN II supports up to four drives, and the first
digit, which gives the number of the Command Drive, may take on values from 0 to
14 , while the second digit, which gives the number of the Logged—in Drive, may
take on values from 1 to 1$~ If the number of the Command Drive is 0, then
Command Level 3 is turned off; otherwise, the given rumber is the number of the
drive from which Level 3 commands wIll, be loaded.

Examples of the ARIAN II prompt are:

01> -— Command Level 3 is off, 1 is the number of the Logged—in Drive

22> —— 2 is the number of’ both the Command Drive and the Logged—in Drive
141> —— ~4 is the Command Drive and 1 is the Logged—in Drive

3 The ARIAN II Input Line Editor

All typing done while the user is in ARIAN II with the exception of the
immediate prompts is processed by the ARIAN II Input Line Editor. This editor
collects each character as the user types it, stores it in a buffer, and allows
the user to correct any typing errors he has made . When the user terminates the
line by typing a carriage return, this buffer is terminated and ARIAN II
processes the contents of the buffer. This routine is used while ARIAN II is in
Command Mode and Block Line Entry Mode, and it may be called explicitly by the
user (see the chapter on the ARIAN II assembler).

As each character is typed, it is checked to see if it is an editor control
character . If it is, the function of the control character is executed; if not,
the character is saved in the input line buffer and echoed to the principal I/O
device. When the user has finished typing the line, he terminates it with a
carriage return. No character is echoed as a result of this, and control is
returned to the calling program.

The following is a list of all the editor control characters:

Page 14
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1, the Escape (<ESC>) key. When typed , <ESC> is printed on
the principal. I/O device as a dollar sign (‘$‘) followed by a
<CR>. This key tells the editor to delete the line typed so far
and start over with a new line.

2. the Line Feed (<LF>) key. This key echoes as a <CR> and
thes not affect the line contained in the Input line buffer. The
sole purpose of this function is to allow the user to continue

• typing his line on the next physical line of’ the principal I/O
device. No character is entered into the buffer as a result of

• this key, so the user must ensure that he does not run characters
• together.

• 3. the Tab (<TAB>) or Ctrl—I key. This key causes the
cursor to tab to the next tab stop. As the cursor is tabbing,
spaces are copied into the input line buffer. The tab stops are
set by the TABS command, which is discussed in detail in Appendix
I.

14. the Backspace (<BS>) or Ctrl—H key. This key allows the
user the delete the last character he typed. It echoes as the
cursor backing up to the previous position , and it is designed to
be used with output devices which perform this function when they
receive the ASCII code for a backspace. For example , if the user
typed “ABCD<BS>” , only “ABC” is in the input line buffer; the “D”
has been deleted . If <85> is typed again, the “C” is deleted ,
and so on. The user cannot delete beyond the beginning of the
line; if he attempts to do this , an <ESC> is processed , echoing
as a “$“ <CR> .

5. the Delete (<DEL> ) or Rubout key. This key performs the
same function that Backspace does , but it echoes differently.
The deleted characters are enclosed in backslashes. For
instance , if the user typed “ABCD<DEL>E”, this would be echoed
onto the principal I/O device as “ABCD\D\E”, indicating that the
“D” was deleted and the string in the input line buffer is
“ABCE” . If’ the user types more than one <DEL> in a row , all the
deleted characters are enclosed in one set of backslashes. For
example , if the user types “ABCDE <DEL><DEL><DEL>ABE<DEL>C” , this
will appear on his terminal as “ABCDE\EDC\ABE\E\C” , indicating
that “EDC ” and then “E” were deleted and the resulting string is~
“ABABC”. This feature is provided to permit ease in the use of
an I/O device that does not have a hardware backspace feature .

6. the Carriage Return (<CR>) key. The <CR> key always
instructs the input line editor to terminate the input of the
line and give the line to the calling program (ARIAN II) to
interpret.

• The input line editor is an extremely useful tool, and with practice it
will soon become a very easy and natural tool to use.

Page 5
4

L - - - . 
— - • •• . . 

~• • 
~~ • — —



F ~~~~~~ 
• ..—•--•--—---.-.•

~~

.• 

~~~~~~~~~~ 
•
~~~~~~~~~~~~~~~~~~~~~

•—-..—.-•---••,-.— 

~~~~ ~~~~~~~~~~~~~~

The ARIAN II User’s Manual

14 The ARIAN II Command

The fourth section of the ARIAN II Executive is the command line parser.• This subroutine breaks apart the command line into its various components and
stores each element of the command in its appropriate internal buffers.

The ARIAN II Command is divided into five basic divisions:

1 • the name of the command ,
2. up to three “special” characters

• following the name of the command ,
3. the name of a file or symbol,
14• one or two strings , and

• 5. up to three decimal or hexadecimal
numeric arguments..

Only the first element is required, and any number of’ the rest of the
elements are optional depending upon the nature of’ the command to be executed.
These elements, however , must ocour in the order specified; that is, the command
name must be first , the special characters next, the file name next, etc.
Fields 2, 3, 14, and 5 are separated by one or more delimiters, and if more one
numeric argument is specified , these must also be separated by delimiters. If
two strings are specified, they m ay optionally be separated by delimiters. The
delimiter characters in ARIAN II and spaces and commas; these may be used as one
prefers to improve readability.

The name of the command consists of from one to four alphanumeric
characters, the first of which must be alphabetic. There is one special case in
which the command is a line number , and, in this case , the other fields don’t
exist and the text which follows the line number is a space followed by the text
of the line (see Appendix I).

The special characters are options pertaining to the individual commands.
If special characters are used, the command name must consist of’ exactly four
characters. These special characters then appear as the 5th, 6th, and 7th
characters of a string. The ARIAN II commands look for these characters
specifically, and if the special characters typed do not match those recognized
by the command they are simply ignored .

The file name is a string of’ from one to eight alphanumeric characters, tP~
first of which must be alphabetic. It is separated from the command name and
its special characters by one or more delimiters.

The strings are vectors of characters enclosed in double quotes (“) .  If
two strings are specified they need not be separated by any delimiters; the
double quotes which close the first string and open the second serve this
purpose. An escape character is provided by the ARIAN II Command Parser to
permit the user to specify a double quote as part of’ a string; this is the
backslash (\) . The backslash instructs the parser to interpret the following
character literally, so \“ translates into me double quote and \\ translates
into me backslash. If’ there are not more characters following the last string
in the command line, it need not be terminated by a double quote; the <CR> which
terminates the line is sufficient.

The numeric arguments consist of from one to five decimal and hexadecimal
digits, the first of’ which must be decimal. The arguments are separated by one
or more delimiters.

To facilitate ~~se of’ use in text processing applications, the alphabetic
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characters in the command name, the special characters, the file name, and the
numeric arguments are converted internally to upper case by the ARIAN II Command
Parser . Therefore, the user may enter his commands in either upper— or
lower—case , and they will be interpreted in upper—case. Of course, no
translation is done on the contents of the strings . See Appendix I for a
detailed description of the ARIAN II Command in SDL.

A command line beginning with an asterisk , semicolon, blank , or any ASCII
character less in value than the character for zero is considered to be a
comment and is not processed by ARIAN II. Upon encountering such a character,
the Executive loops back upon itself and prepares to receive the next command
line.

5 The ARIAN II Command Levels

After receipt of a command fr om the parser , ARIAN II then searches through
up to three directories of commands for the specified command. These are called
Command Levels, and are named Command Level 1 , Command Level 2, and Command
Level 3, in the order they are searched. The specified command is searched for
at Command Level 1 first and Command Level 3 last.

Command Level 2 contains the ARIAN II Executive, or resident , commands.
They are discussed in detail in Appendix I. These commands provide the basic
control, file editing and manipulation, utility, and debug facilities of ARIAN
II.

Command Level 1 is the Customized, or user—defined, command level of ARIAN
II. These are created by the CUST Level 2 command , and it allows the user to

• specify the name of’ a command and its execution address in memory. This is a
particularly useful feature , and the user can employ this to quickly and with a
minimum of effort execute test programs or override any Level 2 command. The
command itself can take the form of a simple subroutine, and is therefor’~ very
easy to create. Refer to Appendix I and the chapter on Level 1 and Level 3

commands for more information.
Command Level 3 is the disk—resident command level. Again taking the form

of’ simple subroutines, these commands reside as files on disk and are loaded’ and
executed by ARIAN II.

When ARIAN II receives a command, it first searches through the Level 1
directory. If it is found, it is executed and control is returned to ARIAN II.
If it is not found, ARIAN II then searches through the Level 2 directory.
Again , if it is found , it is executed and control is returned to ARIAN I I .

If the command is not found at Level 2, ARIAN II checks to see if Level 3

is engaged. If not, an error message is given and control is returned to ARIAN
II. If so, ARIAN II loads the directory of’ the Command Drive and searches it
for the command file. If found, this file is loaded at its execution address,
executed, and control is returned to ARIAN II. If it is not found, an
appropriate error message is given and control is returned to ARIAN II.

Level 3 files are binary files. Their directory entries contain the name
of the command with a “.CMD” extension, like “NAME.CMD”, and an execution
address. Refer to the chapter on Level 1 and Level 3 commands for more
information.
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CHAPTER 3

The ARIAN II FILE SYSTEMS

ARIAN II supports three types of files —— local text files , local binary
files , and disk files (bo th text and binary). This chapter describes the
techniques for creating and manipulating files in these three systems and the

F characteristics of’ files in these three systems.
Local files are memory—resident, while disk files reside on disk. ARIAN II

maintains two local file directories which are used to assist the memory manager
in its function of monitoring and controlling the use of’ memory in the ARIAN II
environment and the user in identifying his resident files. Each disk also
contains a directory of’ its files, and this directory is loaded into memory and
analyzed whenever a file is transferred to cr from disk.

The ARIAN II user may create up to ten local text files and ten local
binary files. Each disk is capable of’ holding up to 6’l disk files. ARIAN II
partitions memory for various functions, and the ARIAN H workspace is the
partition of memory within which the local text files reside. Binary files may
exist anywhere within the address space, as may Level 3 command files. Most
Level 3 command files, ~however , load and execute in the transient program area
(refer to the chapter on Level 1 and Level 3 commands).

1 Local Text Files

The local text files are structured organizations of the user’s text which
reside in memory. They consist of lines of text and are terminated by an
end—of—file mark. Each line consists of’ a four-digit line number, a space , and
the text of the line. Transparent to the user, each line also contains some
diagnostic information which helps ARIAN II determine as to the validity of the
file.

One of the local text files is designated as the primary file, while the
others are referred to as secondary files. The primary file is the file which
is currently being referenced by the user. The file and line editing commands ,

• as well as the disk transfer commands, operate on the primary file . The
secondary files reside in memory for the purpose of later being included in the
primary file or being designated as the primary file.

When a local file is created, it is automatically made primary. ARIAN II
can create local text files in a number of’ ways, but the most common way to
initially create a local text file is by using the FILE command. “FILE
FILENAME” will create a local text file starting at a memory location selected
by the memory manager and make it primary. Once created , the common way of’
entering information into this file is by using the “APND” command. APND
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appends the following block of lines, entered in Block Line Entry Mode, to the
end of the current primary file, or, if a line number is specified, after the
given line. The Block Line Entry Mode is terminated by the escape sequence
consisting of a Ctrl—C followed by a <CR>. Upon exiting this mode, ARIAN II
automatically renumbers the file starting at 5 and incrementing by 5 unless the
N option is used (“APNDN”), in which case each line in the appended block begins
with the specified line number or 9999 if the no line number was given.

The primary file editing commands, namely <lnum>, APND, DEL, EDIT, FIND,
ISRT, and RNUM, make up the resident file editor of ARIAN II. ISRT, or insert,
is the same as APND, but it inserts the block of lines before the specified
line. DEL is used to delete one line or a block of lines, <lnum> is used to
enter a line directly by typing a 1—14 digit line number followed by a space and
the text of the line, EDIT is the intra—line editor, FIND is used to search for
a specified string in the primary file, and RNUM renumbers the primary file.

All of these commands make the resident primary file editing facility of
ARIAN II very responsive to the user. He may intermix these commands with the
other system commands at his discretion.

For example, the following illustrates the use of some of these primary
file editing commands. This is not a precise example; all ARIAN responses are
in lower case and user entries are in upper case. Refer to the sample session
for more detailed arid precise examples.

O1>FILE TEST
test 2a00 2a00
O1>APND
?THE RAIN IN SPAIN
?FALLS MAINLY
?ON SUNDAY THROUGH t43NDAY
?ON ODD WEEKDAYS
?IN THE PLAIN.
?~C
01 >LIST
0005 the rain in spain
0010 falls mainly
0015 on sunday through monday
0020 on odd weekdays
0025 in the plain.
O1>DEL 15,20
01>LIST
0005 the rain in spain
0010 falls mainly
0025 in the plain.
0 1>RNU M
O1>LIST
0005 the rain in spain
0010 falls mainly
0015 in the plain.
O1>FIND “SF
0005 the rain in Spain
01>LIST 15
0015 in the plain.
O1>RNUM 10,10

• 01>LIST
0010 the rain in spain
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0020 falls mainly
0030 in the plain.

• 01>25 WHEN IT.WISHES
01>LIST
0010 the rain in Spain
0020 falls mainly
0025 when it wishes
0030 in the plain.
01>

As the user can see, the resident primary file editor of ARIAN II is quite
versatile. There are also a number of Level 3 commands which supplement this

• editor, but they will be discussed later. Also, not every aspect of these
commands has been discussed . Each command has several forms with several
options , and Appendix I discusses them at some length.

The EDIT command invokes an intra—line editor which can be used to change
the contents of’ a line of’ the primary file without retyping the entire line. It
contains subcommands whicri permit the user to delete, replace , and insert
characters into the line. EDIT is discussed in much greater detail in Appendix
I.

2 Local Binary Files

The local binary files are unstructured organizations of programs and data
which reside in memory. They are defined solely by their entries in the local
binary file directory, and this entry only provides information as to the name
of the file and the range of memory over which it exists. The memory managers
of ARIAN II totally ignore the entries in the binary file directory, and these
files are subject to destruction by the memory managers.

For this reason, it is recommended that the user create all binary files
outside the local text file workspace and transient program areas of ARIAN II.
Also , by realizing that the local text files in .the ARIAN II workspace grow
upward in memory, the user may judiciously create his binary files in the upper
regions of the workspace. This, of course, must be done with care and
consideration of his future actions in the system.

Local binary files are created In one of three ways: (1) implicitly when
ASSM is used with a file name specification, (2) implicitly when a binary file
is loaded from disk, and (3) explicitly by the user via the FILEB option of the
FILE command. When created by the assembler, the binary file is defined to
exist in the space of memory covered by the assembly from the last ORG or the
entire assembly range if no ORG is specified within the assembled file. The
LDIRB command lists all the binary files, and the first line of this directory
listing gives this range as two hexadecimal numbers. When created by the LOAD
command , the binary file has a range of an integral number of blocks. It starts
at the load address of the file and extends over the size of the file as it
resides on disk. Finally, when created explicitly, the binary file has exactly
the range specified by the user.

No management is done of the binary files by ARIAN II. These files are
referenced solely for the convenience- of the user, and it is up to him to use
them at his discretion.
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3 Local File Manipulation

A number of Executive commands are available through ARIAN II which
manipulate, either directly or indirectly, the local files and provide
information to the user on their validity.

Two commands, FCHI( and RCVR, apply only to local text files. FCHK is used
to determine the validity of a local text file. Employing the inherent
structure of the ARIAN II text file, FCHK insures that the specific data of each
line of the specified or implied file is valid. FCHK with no argument validates
the primary file , and FCHK FILENAME validates the specified local text file
without affecting the status of the other files. The other command, RCVR, is
used to attempt to recover a local text file that has been deleted from the
local text file directory. It uses the inherent structure of’ the ARIAN II text
files to attempt to determine the bounds and other pertinent information on the
data starting at the address specified by the command in an attempt to rebuild
the directory entry. If the file is found to be intact up to its end—of—file
mark , a directory entry is created. The format of’ this command is RCVR FILENAME
ADDRESS, where FILENAME is the new name of the file to be recovered and ADDRESS
is the starting address from which to attempt the recovery.

The rest of the commands are similar in structural format. They are FILE,
LDEL, LDIR, LNAM, and LSCR. Each command as given operates- on the local text
files, while FILEB, LDELB, LDIRB, LNAMB, and LSCRB operate on the local binary
files.

The FILE command is used to create local files, and, in the case of text
files, it can also specify the bounds and name of the current primary file.
LDEL deletes the specified local file, and LSCR scratches (deletes all the files
in) the specified local directory. In the cases of LDEL and LSCR, only the
directory entries are affected; note that RCVR may be used to restore the
deleted text files. LDIR lists the contents of the specified local directory,
and , finally, LNAM is used to rename the specified local file.

14 Disk Files

Disk files are files which reside on disk; they may be either text (type 0)
or binary (type 1). All disks contain directories which define the files
contained on them, and these directories provide the only direct means of
definition of such files. The directory entries contain the name of the file,
its size in 256—byte blocks, its type, its starting disk address, and , if it is
a binary file , its execution/load address.

The files themselves are organized collections of data stored in sequential
256—byte blocks on disk. They contain no particular distinguishing features,
except for text files, whose internal organization is exactly the same as local
text files. All disk files are loaded and stored sequentially to and from
nemory.

For this purpose , ARIAN II supports the LOAD and SAVE commands. LOAD will
ioad the specified disk file into memory and make the appropriate entry in
either the local text or binary file directory. SAVE will save the current
primary file on disk under the name specified, and SAVEB will create and store a
binary file on disk.

In addition to the LOAD and SAVE commands, ARIAN II supports three
Executive commands which perform functions similar to LDEL, LDIR, and LNAM, but
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they operate on disk files. These commands are DDEL, DDIR, and DNAM. DDEL
deletes the specified disk file’s directory entry, DDIR displays the disk file
directory, and DNAM renames the specified disk file.

- 
As with LOAD and SAVE, DDEL, DDIR, and DNAM operate on the Logged—in drive.

As mentioned earlier , the number of the Logged—in drive is specified as the
second digit of the ARIAN II prompt. As with all ARIAN II Executive oo~mnands,
refer to Appendix I for a detailed description of their function.

The following are examples of the use of some of the ARIAN II commands
discussed in this chapter. Again , refer to Appendix I for more information on
these commands. The upper/lower case conventions of user/ARIAN II apply as
before.

01>DDIR
fdos 10 1 2000 sdl 1114 0
arain2 60 0 arian3 50 0
01 >LDIR
test 2a00 2a6b 0050
01>LNAME TEST
new name? TEST1
01>FILE
testi 2a00 2a6b 0050
01 >LDIRB
b800 b85a
O1>SAVE IT
$ file saved
0 DDDIR
fdos 10 1 2000 sdl 1414 0
arian2 60 0 arian3 50 0
it 1 0
O1>DDEL IT -

01>DDIR
fdos 10 1 2000 sdl 1414 0
arian2 60 0 arian3 50 0
01 >LSCR
01 >LDI R
01>LDIRB
b800 b85a
01>
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CHAPTER 11

L~~EL 1 and L~~EL 3 CO~~ANDZ

Command Levels 1 and 3 are quite similar in many respects. The commands in
these levels take the form of subroutines, i.e., they are usually bodies of code
ending in a RET instruction. They are memory—resident during execution.
Finally, they may take advantage of the various entry points into ARIAN II and
use the assembler-defined symbols.

1 Command Level 1

Command Level 1 is the customized command level . These commands , which are
created by the CUST Executive command , are memory—resident and are defined only
by their entries in the Customized Command Table. These table entries consist
of’ the name of the command (1 to 14 characters , the first of which must be
alphabetic) and the execution address of the command.

Customized commands are created by the CUST <cname> <hadr>? variant of the
CUSTomize command. The subroutine starting at the specified or implied address
becomes the new command , and , until the user deletes this customized command ,
whenever he types the command name given, he will execute this subroutine. If
no address is specified, the default execution address is used to define the
starting address of the command.

Examples of the use of the CUST command are:

CUST LIST
The LIST Executive Command of ARIAN II is redefined ,

and the user will execute the subroutine starting at the
default address whenever he types “LIST”.

• - CUSTD LIST
The user—defined LIST command is deleted, and the

normal system LIST command is restored .

CUST TEST 6C00
A new customized convnand called TEST is created; its

• 

~~~~~~
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execution starts at location 6C00 hexadecimal.

CUSTL
All the customized commands defined by the user that

• are currently in effect are listed with their execution
addresses.

CUSTS
All customized commands are scratched (deleted).

2 Command Level 3

The Level 3, or disk—resident, commands take the same form as the Level 1
commands, but they are loaded from disk when their command name is given. They
reside on disk as binary (type 1) files whose names consist of the four
characters of the command name followed by “.CMD”, like “HELP.CMD”. The load
address in their disk directory entries specifies the memory location at which
they are loaded and executed.

Level 3 commands may execute anywhere in memory, but ARIAN II has reserved
an area of memory for these commands. It is called the transient program area,
and it is the 1K section of memory which starts at 1K above the end of the ARIAN
II workspace; it usually starts at BCOO hexadecimal. Most Level 3 system
commands execute in the transient program area , but there are exceptions. It is
recommended that the user assemble all his Level 3 commands to execute in this
region.

Like Level 1 commands, Level 3 commands can be created by creating a file
of the program and- assembling it (by using ASSM OBCOO —— see the chapter on the
assembler). The assembler will give the assembly limits specified by the last
ORG and the end of the program , and , if these are the actual limits of the
program, the user can save it on disk as a Level 3 command by issuing the SAVEB
command , like “SAVEB NAME.CMD OBCOO OBDEF”. This will save the binary of the
command on the logged in drive. To execute the command , the user should ensure
that this drive is made the command drive and then type the name of the command ,
“NAME”. It will then be loaded at its load address (BCOO hexadecimal in this
case) and executed.

3 Interfacing Level 1 and Level 3 Commands to ARIAN II

In order to interface Level 1 and Level 3 commands to ARIAN II, the user
must understand how ARIAN II parses commands. Commands are par 3ed i nto several
distinct subfields, as mentioned earlier , and the elements of the.e subfields
are stored in specified buffers within the AR AN II scratchpad RAM area. All
commands start ~‘iith a command name followed by up to three special characters
and any number of arbitrary characters. The command name is always interpreted
as being four characters long, with unspecified characters being spaces. It is
converted to upper—case letters and placed in the four—byte buffer CBUF by the
parser. The special characters are placed in the three one—byte buffers,
SPCHR1, SPCHR2, and SFCHR3, which immediately follow CBIJF.

The second command subfield is a file or command name. This field consists
of up to eight characters, the first of which must be alphabetic. It, too, is
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internally capitalized by the parser. This field is stored in FBUF, left
justified and blank—filled on the right. If no element appears in this field,
FBJF will contain only binary zeroes (0 hexadecimal).

The third command subfield consists of the two strings. Each string may
consist of up to 140 characters , and they are stored in SBUF1 and SBUF2. No
upper—case conversion is done to string fields. If a string is stored in o~’e of
the string buffers, the first character of the buffer will be a double quote ai’d
the string is terminated by a carriage return character (OD hexadecimal). The
ARIAN II parser permits the first string to be over 140 characters, in which case
it will run into the second string buffer. In this case, there must be no
second string, or the first string will be truncated.

• The fourth command subfield is the numeric argument field. This field
consists of from one to three numbers. The arguments parsed in this field are
placed in ABUF (four ASCII characters per argument) and BBIJF (two bytes per
value). ABUF contains the ASCII characters of the numbers in groups of four
(i.e., ABUF to ABUF+3 contains the first number, ABUF+14 to ABUF+7 contains the
second, and ABLJF+8 to ABUF+11 contains the third); if the numbers contain more
than four digits , only the first four are contained in these fields, and if they
contain less than four digits , these fields are left—filled (normalized) with
the character for zero. BBUF contains their values, assuming they are
hexadecimal numbers, in groups of two (i.e., BBUF~~nd BBUF+1 contain the first
value in the INTEL—standard low—order/high—order format , - BBUF+2 and BBUF+3
contain the second , and BBUF+~4 and BBUF+5 contain the third). If there are
fewer than three numeric arguments specified, the corresponding ABUF and BBUF
fi elds will contains binary zeroes (0 hexadecimal).

Hence , with the arguments of a customized command parsed in this manner,
the user can create customized commands which perform like the normal ARIAN II
Executive Commanth. ABUF is usually used to contain line numbers for reference,
BBUF is usually used to contain values used to specify hexade :Lmal quantities,
SBUF1 and SBUF2 contain the strings , FRUF is usually used to contain a file or
command name , SPCHR2, SPCHR2, and SPCHR3 contain the special characters, and
CBUF contains the command name.

The entire input line, as a consequence of the input line editor, is
available to the user in IBUF. The first character of the line is at IBUF, and
the line ends in a <CR>. Location IEUF— 1 contains a count of the number of
characters in the line, including the character at IBUF— 1 and the ending <CR>.

The following are examples of the use of these buffers. Note that <null>
refers to the binary zero (0 hexadecimal), and <null>s refer to the number of’
binary zeroes required to fill the specified field.

REGS BC 2000
CBUF “REGS”, SPCHR1:SPCHR2:SPCHR3 <null> , FBUF

“BC ” and 6 blanks, SBUF1:SBUF2=<null>s,
ABUF(0—3):”2000”, ABUF(14— 1 1)=<null>s, BBUF(O)=0,
BBUF( 1)=20 Hexadecimal, BBUF(2—5):<null>s

xdirx test
CBtJF “XDIR” , SPCHR1&’X”, SPCHR2=SPCHR3:<null>,

FBUF “TEST” and 14 blanks, 
- 
and the rest of the buffers

contain <null>s.

savebi test.cmd Oa000 C~ feO
C~UF “SAVE” , SPCHR1&’B” , SPCHR2:”l” ,

SPCHR3:<null> , FBUF = “TEST.CMD” , SBUF1:SBLJF2:<null>s ,
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ABUF(O—3) = “OAOO” , ABUF(4—7 ) = “OAFE ” ,
ABUF(B—11):<null>s , BBUF(O) = 0 hex , BBUF(1) = AO hex ,
BBUF(2) ~ E0 hex ,• BBUF(3): AF hex, and
BBUF(14—5)=<null>s

• The addresses of CBUF , ABUF , BBLJF , FBUF , SPCHR1 , SPCHR2 , SPCHR3, SBUF1 , and
SBUF2 are given in Appendix II.

4 ARIAN II Entry Points

Aside from using a simple RET instruction to return to ARIAN II from a
Level 1 or Level 3 command, ARIAN II has three reentry locations which may be
branched to for a clean return to the system.

These reentry points are at memory locations 0, II, and 66 hexadecimal.
Location 0 is the ARIAN II dead start entry point; the entire ARIAN II system is
initialized if execution begins at this point. Location 14 is the ARIAN II warm
start entry point; only part of the system is initialized if execution begins at
this point. Finally, location 66 hex is the non—maskable interrupt entry point.
It transfers control directly to the ARIAN II Executive; no initialization is
done if the user enters here. Location 66H is also referenced by the
assembler-defined symbol ZEOR .

5 Use of Restart Locations by ARIAN II

Restarts 2, 3, Il , 5, and 6 are unused by ARIAN II and are free for the user
to employ at his discretion .

Restart 0 is used for the dead and warm resta~ts of ARIAN II , and it is
recommended that it not be used for any other purpose. Restart 1 is the ARIAN
II breakpoint reentry restart, and it may be employed by the user if he does not
wish to set any breakpoints under the BREK command . Finally, Restart 7 is the
ARIAN II memory trap, and it , too, may be employed by the user at his
discretion. This memory trap is a safety feature to halt programs which attempt
to run in non—existant memory.

6 The ARIAN II Jump Table

Appendix II also summarizes the function s supported by the jump table in
• ARIAN II. Briefly, this jump table provides easy access to the fol lowing

routines and Executive coriunands:

1. CKA11 — check for the presence of at least one
numeric argument . Return with zero set if no numeric

• arguments, clear if at least one.
2. CKA21 — check for the presence of at least two

• 
- numeric arguments. Return with zero set if two

arguments are not present , clear if at least two are
present. -

3. CKFN1 — check for the presence of an argument
in FBUF. Again , zero set means no argument, clear
means there is an argument.

4. DSCAN — scan logged in disk directory for the
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file name contained in FBUF. If found, return with
zero set and HL pointing to the first byte of the
directory entry; otherwise, return with zero clear.

5. FILE — execute the FILE Executive command .
Arguments are passed in the appropriate buffers.

• 
6. FIND — find the line whose number is contained

in ABUF (normalized). HL point to the first byte of
the line upon return. Line number found is first line
greater than or equal to the number in ABLJF.

7. LINE — execute the <m um> Executive command.
The line contained in IBUF is entered into the primary
file.

8. LOAD — execute the LOAD executive command.
Arguments are passed in the appropriate buffers.

9. SAVE — execute the SAVE executive command.
Arguments are passed in the appropriate buffers.

10. MESS — print the character string pointed to
by Hi. and ending in <CR> on the principal I/O device
and return to the ARIAN II Executive. This routine is
good for printing fatal error messages.

11 . FSEA — search the local text file directory
for the file whose name is in FBUF . A number of flags
are set by this entry; see Appendix II. Zero flag is
clear if file name is found , set if not found.

12. MUM — execute the MUM executive command .
Arguments are passed in the appropriate buffers.
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CHAPTER 5

The ARIAN II ASSEMBLER

The assembler of ARIAN II is a very powerful real—time assembler based on
the INTEL—standard mnemonics for the 8080 microprocessor. The assembler,
however , is not just an 8080 assembler; it is a pseudo—Z80 assembler which gives
the user the ability to assemble some of’ the common Z80 instructions as well as
all of the 8080 instructions.

The assembler features its own set of pseudo—ops (most of which are similar
to the INTEL—standard pseudo—ops), all the 8080 mnemonics, some arithmet ic
operations in the operand field, literal character definitions in the operand

- field , a unique set of Z80 instructions, the ability to explicitly àreate binary
files, and manipulation of the default execution address.

The standard features supported by the assembler include:

1. free—format source input,
2. symbolic addressing, including forward and -

relative symbolic references ,
3. up to 3814 six—character symbols ,
14. reserved names for the registers which may be

redefined,
5. a full set of pseudo-.ops, including default

execution address control , and
6. automatic generation of a symbol table which

may be referenced later.

1 The Assembler in General

The assembler translates the lines contained in the primary file into
cbject code residing in memory. The second character following the line number

,. is the first source code character position. Therefore, the character
immediately following the line number should be a space; the APND and ISRT
commands place a space here automatically, and the user need only be concerned
with this restriction if he enters his own lines using the <lnum> <text>
command . Line numbers are not processed by the assembler; they are merely
reproduced in the listing.

• The assembler will assemble a source program file composed of statements,
comments, and pseudo operations on each line. It does this in two passes.
During Pass 1 , the assembler allocates all storage necessary for the translated
program and defines the values of all symbols used by creating a symbol table.
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The storage allocated for the object code will begin at the byte explicitly or
implicitly specified by the ASSM command unless an ORG pseudo—op is present in
the program. Durihg Pass 2, all expressions, symbols , and ASCII constants are
eyaluated and placed in allocated memory in the appropriate locations. The
listing, also produced during Pass 2, indicates exactly what data is in each
location of memory.

Statements contain either symbolic ARIAN II assembly language instructions
or pseudo—ops. These statements are divided into up to four fields: (1) a name
field (optional) , (2) an operation field , (3) an operand field (optional ) , and
(4) a comment field (optional). If the first valid character in a statement is
a semicolon or asterisk , the entire statement is processed as a comment.

The name field , if present , must begin in the first assembler character
position in the input line; this is the second character after the line number.
The symbol in the name field can contain as many characters as the user wishes,
but only the first six characters are used in the symbol table to uniquely
define the symbol. All symbols in this field must begin with an alphabetic
character and may contain no special characters . Digits are allowed . The name
field may or may not be terminated by a colon, at the user ’s discretion.

The operation field contains either an ARIAN II assembler operation
mnemonic or a system pseudo—op. The ARIAN II assembler operatton mnemonics and
system pseudo—ops are described below. The operation field is separated from
the name field by one or more blanks ; if no name field is present , it begins in
or after the third character position after the line number ~at least two spaces
in front of it).

The operand field contains parameters pertaining to the operation in the
operation field. If two arguments are present, they must be separated by a
comma. The operand field is separated from the operation field by at least one
space.

The comment field is for explanatory remarks. It is reproduced in the
listing without processing. Comment lines must start with either a semicolon or
an asterisk; it is recommended that comments at the end of a statement also
start with one of these characters , but this is not a restriction (comments
after the operand or operation field may or may not start with a semicolon or
asterisk).

The ARIAN II assembler is completely free—format, as described above, but a
“standard” ARIAN II assembler program line format is defined by ARIAN II and is
recognized by various options of several commands. This format is as follows:

1. the name field must start in the first
assembler line column,

2. if the name field exists , the operation field
starts one space after the colon or end of the name
field; if the name field does not exist, the operation
field starts in the second assembler line column,

3. the operand field starts one space after the
operation field,

14. the comment field starts one space after the
operand field if there is one or one space after the
operation field if there is no operand field, and the
comment field must start with a semicolon , and

5. if the entire line is a comment, it must start
with either an asterisk or a semicolon (asterisk
preferred) in the first assembler line col~.lTm.
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Symbolic names and addressing are also supported by the assembler. To
assign a symbolic name to a statement, the name is placed in the name field. To
leave off the name. field, the user skips two or more spaces after the line
number (one or more spaces in block line entry mode) and begins the operation
field. If a name is attached to a statement, the assembler assigns it the value
of •the current location (program) counter. The program counter holds the
address of the next byte to be assembled if’ the instruction is a machine
instruction or pseudo—op. The EQU pseudo—op, however, assigns to its label a
value which is defined in the operand field. Note: do not confuse the location
counter of the assembler with the “$“ symbol discussed later; this location
counter points to the next instruction to be assembled, while “$“ points to the
instruction after the current instruction if the current instruction is a normal
mnemonic or “$“ points to the current instruction if it is a pseudo-op.

Names are defined when they appear in the name, or label , field. All
defined names may be used as symbolic arguments in the operand field. The
reserved system symbols, however, are defined by the assembler and must not be
redefined by the user; a duplicate label error will result if’ this is done.
These reserved system symbols are discussed later.

In addition to the user-defined and system—defined symbols, the assembler
has reserved several symbols to represent the registers of the 8080. These
symbols, like the system reserved symbols, may only be used in the operand
field. These symbols are:

1. A —— the accumulator; value 7,
2. B, C, D, E, H, and L —— the B, C, D, E, H, and

L registers; values 0, 1 , 2, 3, 4, and 5, resp.,
3. H —— memory (pointed to by H&L); value 6,
4. P, PSW —— the program status word; value 6,

and
5. S, SP —— the stack pointer; value 6.

The assembler also supports relative symbolic addressing. If the name of a
particular location is known, a nearby location may be specified using the known
mme and a numeric offset. All defined symbols, including “$“ , may be used in
this relative symbolic addressing scheme.

• For example, LDA $+5 loads the accumulator with the value of the byte
located five bytes after the beginning of the next instruction. Also, SSPD
LOC—7 stores the value of the stack pointer starting at the byte located seven

• bytes in front of the memory location pointed to by the symbol “LOC” .
The assembler permits the user to write positive and negative numbers

• • directly in a statement. They will be regarded as integer constants, and their
binary values will be used appropriately. All unsigned numbers are considered
to be positive. Decimal constants can be defined using the suffix “D” after the
numeric value, but this is not required since the default is decimal. Hence, 10
and 1OD define the constant ten decimal. Hexadecimal constants must start with
a digit and end with the suf fi x “H” . Examples of hex adecimal constants are 1OH ,
OAFH, 00010W , and OOBCH.

AScII constants may be defined by enclosing the ASCII character within
single quotes , i.e., ‘C’. Two characters may be enclosed within single quotes
for double—word constants.
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2 Assembler Pseudö—ops

The following is a list and a description of the pseudo—ops recognized by
the assembler :

1. ASC ‘<string>’ —— ASCII string. This pseudo-op
loads consecutive memory locations starting at the current
value of the location counter with the ASCII values of the
characters specified in the string.

2. DB <expression> —— define one byte. This
• instruction evaluates the specified operand and loads one

8—bit value into the location pointed to by the location
counter. If the number is evaluated into a 16—bit quantity,
only the low-order byte is loaded.

3. DS <expression> —— define storage. This reserves
the specified number of bytes starting at the current value
of the location counter.

14• DW <expression> —— define one word. This
instruction evaluates the specified operand, producing a
16—bit value which it loads into memory (low order, high
order) at the location pointed to by the location counter
and the succeeding location.

5. END —— end the assembly. This statement is not
required; assembly will stop when the end of’ the file is
reached or this statement is encountered.

6. <label> EQU <expression> —— the specified label is
assigned the computed value of the operand; the computed
value is a 16—bit quantity.

7. EXEC <expression> —— the default execution address
is set to the value of the expression.

8. LST —— turn on the listing of the assembly of the
program on the principal I/O device if it is not already on.
This can be used to list only selected portions of a program
during the assembly.

9. NLST —— turn off the listing of the assembly of the
program.

10. ORG <expression> —— set the origin (location
counter) to the specified value. This instruction also
resets the assembly limits and the location in memory at
which the object code is loaded . If an ORG appears more
than one time in the program, the limits set by the last ORG
and the end of the assembly are reflected in the assembly
limits displayed by the LDIRB command.

All pseudo—ops may be preceeded by a label.
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3 System Reserved - Labels

Another feature of the ARIAN II assembler is its system reserved labels.
These symbols provide easy access to a host of utility subroutines for functions
such as I/O, data conversion, and ARIAN entry points, and they also supply some
commonly—used buffer and vari~ble addresses. All system reserved symbols start
with the letter “Z” and are at most four characters long.

The following is a complete list of the ARIAN II assembler reserved
symbols. They are described in detail in Appendix III.

Symbol Function

ZEOR the Executive reentry point to ARIAN II
ZLIN the ARIAN II input line editor
ZINK polls the principal I/O channel for an <ESC>
ZIN input one character from principal I/O channel
ZOUT output one character to principal I/O channel

ZCR output <CR> <LF> to principal I/O channel
ZARG the ARIAN II Executive Parser
ZHOT display the A register as two hexadecimal digits
ZDOT display the A register as up to three decimal digits , left blank fill
ZBLE( output space to principal I/ O channel

ZPRH print string pointed to by ML ending in <CR> on principal I/O channel
ZPPH print string pointed to by ML ending in <CR> on printer
ZPRR print string pointed to by return address ending in <null> (0)
ZPHL print Hi. as four hexadecimal digits
ZSHD compute BC ML — DE

ZBOF address of two—byte buffer which contains starting location of primary file
ZEOF address of two—byte buffer which contains ending location of primary file
ZBBF address of BBUF
ZIBF address of IBUF -

ZEN exchange nybbles of the A register

ZCHA convert low nybble of A to its ASCII hexadecimal equivalent
ZCAH convert ASCII hexadecimal character in A to its binary equivalent in A
ZCRL call relative long
ZJRL jump relative long
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14 The Standard 8080 Mnemonics

The ARIAN II assembler recognizes all the standard 8080 mnemonics. For
reference, they are:

Mnemonic Mnemonic Mnemonic Mnemonic

ACI ADC ADD ADI
ANA *41 CALL CC
0’1 CMA CM? CNC

OIZ CP CPE CR1
CRC) CZ DAA DAD
DCR DCX DI El
LILT IN INR INX
JC JM JMP JNC
JNZ JR  JPE JPO
JZ LDA LDP.X LHLD
LXI MVI P’OV NO?
ORA ORI OUT PCHL
POP PUSH HAL RAR
RC RET RLC RH
RNC RNZ RP RPE
RPO RRC RST RZ
SBB SBI SLILD SPHL
STA STAX STC SUB
SUI XCHG XRA XRI
XTHL
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5 The Special Z80 Mnemonics

The following is a list of the special Z80 mnemonics recognized by the
ARIAN II assembler and their ZILOG equivalents.

Mnemonic & Operand ZILOG Equiv Comments

S~~D <expression> LD (nn),SP store SP direct
LSPD <expression> LD SP,(nn) load SR direct
SBCD <expression> LD (nn),BC store BC direct
LBCD <expression> LD BC,(nn) load BC direct
SDED <expression> LD (nn),DE store DE direct
LDED <expression> LD DE,(nn) load DE direct

EXA EX AF ,AF’
EXX Dcx
BR <expressior> JR n branch relative
BC <expression> JR C,n branch relative on carry
BNC <expression> JR NC ,n branch relative on no carry
BZ <expression> JR Z,n branch relative on zero
BNZ <expression> JR NZ,n branch relative on no zero
DBJ <expression> DJNZ n decrement B and branch relative

LD LDD
LDR LDDR
LI LDI
LIR LDIR

CD CPD
CDR CPDR
CI CPI
CIR CPIR

NEX - NEG

RLD RLD
RM~ RRD

SBC HL,BC
SLID SBC HL,DE

4 ~~S SBC HL,SP

AHB ADC HL,BC
AHD - , - ADC HL ,DE
MIS ADC ML,~P

IMO IMO
IM1 IM 1
IM2 1M2
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ID IND
IDR IND R
II INI
h R  INIR

OD- OUTD
ODR OTDR
01 OUTI
OIR OTIR

CIN IN A ,(C)
• COT OUT (C),A

6 Operand Evaluation

Operand evaluation in ARIAN II is performed from left to right, and there
is no operator hierarchy. Parenthesized expressions are not permitted. All
operations performed are done on sixteen—bit quantities, and all operators have
both an infix and prefix form, the prefix form being the same as the infix form
with the first operand having a value of zero. Single character strings of the
form ‘<char>’ are permitted in expressions and stand—alone.

The operators recognized by the ARIAN II Assembler are:

+ —— addition
— —— subtract ion
& —— logical AND

—— logical OR
—— logical Exclusive OR

< —— Extract High (add operands, exchange
bytes , and zero out high-order byte)

> —— Extract Low (add operands and zero cut
high-order byte)

* —— multiplication
/ —— division

• All numeric arguments are assumed to be decimal unless the suffix “H” is
appended to them. Therefore, 100 is 100 decimal and lOOM is 100 hexadecimal.

The “$“ symbol is used as the value of the location counter for the next
instruction . In norma]. instrucions, “$“ points to the first byte of the next
instruction ; in pseudo—ops , “$“ points to the first byte of the pseudo-op. This
permits relative addressing to take the form of “BR LABEL—$” and pseudo—ops like
“STACK EQU $“ to be used.

• Finally, if an expression with a value greater than OFF hexadecimal is
loaded into an eight—bit register, like “MVI A ,1FF1I”, only the low—order byte of
this value is loaded.

Examples of permitted expressions include:

NCHRS~8 
-

<START
SIZE/2 56+ 314~ 12&OFFH I 20H>O*2
LABEL+3
POINT— ’A ’ +60
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POINT3-OAF}I+6-2
• HERE—$-2

7 -Assembler Error Messages

The following is a list of the error messages produced by the assembler and
their meanings:

- 

Error Meaning

R register error. The register name is missing or invalid.
S syntax error. The instruction syntax is incorrect.
U undefined symbol. The referenced symbol is incorrect.
V value error. The computed value cannot be represented as a

16—bit value or the instruction has a syntax error.
M missing label error. A required label is missing.
A argument error . The instruction’s argument is of the wrong

type or generally incorrect.
L label error. The label of this instruction contains an invalid

character.
D duplicate label error. The label of this instruction has been

defined elsewhere.
0 opoode error. The opcode (in the operation field) of this

= instruction is invalid.

4
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CHAPTER 6

The ARIAN II SLJBSYSTB~1S —— TERMINAL and UTILITY

ARIAN II supports two subsystems of commands at the Executive level ; they
are the Terminal subsystem , invoked by the TERM command , and the Utility

• subsystem, invoked by the UTIL command . Each is a complete subsystem; they
contain their own argument parsing schemes and set of commands.

1 The Terminal Subsystem 
-

The TERMinal command invokes the Terminal , or inter—system communication ,
subsystem of ARIAN II. Under this subsystem the microcomputer becomes
relatively transparent to the user , and the user ’s terminal is made to respond
like a timesharing terminal to an external computer system. Each character
typed is sent to a modem and acoustic coupler, and each character received by
the modem is sent to the user’s CRT.

The Terminal subsystem responds to three commands. They are Ctrl—A ,
Ctrl—L, and Ctrl—R. Ctrl—A invokes the terminal alternate command set. This
command set consists of the following commands: 

-

1. H —— transfer to the Monitor Command System
(MCS).

2. R <hadr> —— call the subroutine located at the
specified address. The return in the subroutine
transfers control to the terminal mode (not the
terminal alternate command set).

3. T <hadr> —— transfer the downloaded code to
• the specified address. This command transmits a <CR>

to the external computer, and the object code
downloaded is loaded into memory starting at the
specified address. The addresses given in the code are
ignored, and the entire code is loaded sequentially
into memory.

14. F —— turn off echo; full duplex mode of
- - operation

5. H —— turn on echo; half duplex mode of
operation (default) -

6. X —— exit to terminal mode.

• 
A l l commands in the terminal alternate command set are parsed like MCS

(Monitor Command System) commands. The parser scans the input line until it
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= encounters a non—blank character; this character is interpreted as the command
name. The parser then scans until it encounters another non—blank character; it
then interprets the string starting at this character as a hexadecimal number• and scans until it encounters an invalid hexadecimal character. Only the last
four characters are used to interpret the final value. If fewer than four
tharacters are in the number then the number is zero filled from the left.

Ctrl—L is the download command to the terminal mode subsystem. A <CR> is
transmitted to the external computer , and the object code, in INTEL—standard
format , is loaded into the microcomputer’s memory at the addresses specified in
the load blocks. Downloading can be interrupted at any time by typing <ESC> on
the principal I/O device keyboard. This key transfers control to the terminal
mode subsystem.

Ctrl—R simply returns control to the program which called the terminal
subsystem. This calling program is usually ARIAN II.

More information is available on the TERN command in Appendix I.

2 The Ut ility Subsystem

The UTIL command invokes the Utility subsystem. This subsystem gives the
user the ability to examine and modify memory directly. In response to this
command, the user is prompted with a slash. He may then enter any of the
following UTILity commands:

1. C <hadr> <hadr> <hadr> —— copy the block of memory
defined by the first ~ o addresses to the location in memory
starting at the third address. The original block is unchanged
unless the third address resides within this block.

2. D <hadr>? <hval>* —— deposit the specified values into
memory.

3. E (<hadr> <hadr>?)? —— examine a specific memory
location or block of memory.

i $ •  F <hadr> <hadr> <hval>* —— find all occurrances of the
specified byte string in the specified memory block.

5. 5 <hadr>? —— set/display the default pointer.
6. X —— return to ARIAN Command mode.

These commands are also interpreted like MCS commands. If more than one
value is specified in the command , successive values are separated by one or
more spaces. <hadr> is a 16—bit quantity, and <hval> is an 8—bit quantity;

• <hadr> is an address, and <hval> is a value. Refer to Appendix I for more
detailed information on the Utility subsystem. The Utility subsystem commands
are derived from MCS V1.6; the most complete description of these commands is
available in the “Monitor Command System User’s Manual”.

4
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CHAPTER 7

SUMMARY of the ARIAN II COMMANDS

ARIAN II supports over 30 Executive, or Level 2, commands. Several of
these commands have been mentioned so far, and Appendix I covers all of these
commands in detail.

The Executive commands are grouped into nine catagories. They are:

1. System Control
2. Primary File Editing
3. Local File Control
LI . Disk File Control
5. Local/Disk File Transfer
6. List/Print
7. Program Debugging
B. Assembler
9. Utility

1 System Control -

The System Control commands are CMND, CONT, CUST, EXEC , EXIT , RESET, SETC,
TABS, and TERM.

The CMND command toggles the Level 3 command mode. It is used to engage
and disengage Command Level 3 as well as specify the Command Drive number.

The CONT and EXEC commands are used to explicitly execute a program or
continue the execution of a program. EXEC has a large number of options,
including assembling and executing the primary file, loading and executing a
disk file, and executing a program stored in memory. CONT is used only to
execute a program stored in memory; it is generally used to continue from a
breakpoint. This command loads the registers fran the register save area and
then branches to the program in memory.

CUST and TERM are the customized command and the Terminal subsystem
described earlier.

EXIT returns to FDOS.
RESET is the same as a warm start. Refer to Appendix I for a detailed

description of the effects of a warm àtart.
SETC is used to redirect either input, output , or both to a program located

in memory.
Finally, TABS is used to set and reset the tab stops used by the input line

editor.
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2 Primary File Edit ing

• The Primary File Editing commands are <lnum>, APND , DEL, EDIT , FIND , ISRT ,
and RNUM. These were discussed earlier.

3 Local File Control

The Local File Control commands are FCHK , FILE , LDEL , LDIR , LNAME , LSCR ,
and RCVR. There were also discussed earlier.

LI Disk File Control

The Disk File Control commands are DDEL, DDIR , and DNAME. They were
discussed earlier.

5 Local/Disk File Transfer

The Local/Disk File Transfer commands are LOAD and SAVE. They were
discussed earlier.

6 List/Print

The LIST command is used to list all or selected portions cC the primary
file on the principal I/O device; PRINT prints all or selected portions of the
primary file on the printer. If the file is in ARIAN II assembler format, LISTF
and PRINF will list and print in columnar format.

7 Program Debugging

The Program Debugging command is BREK . It is used to set , reset , and
examine bre~~c’~ints in memory. A breakpoint takes the form of a one—byte
subroutine call which returns control to ARIAN II, preserving the current values
of the registers and the Program Counter.

When a breakpoint is set, the byte of the program addressed by the user is
saved in the breakpoint save area and it is replaced by a RST 1 instruction.
When breakpoints are reset the replaced byte is copied back to its previous
location.

Upon encountering a breakpoint, the breakpoint is automatically reset. The
user may then examine the contents of the registers, which Is stored in the
register save area , and continue program execution by using the ~0NT command.
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8 Assembler

The assembler commands are ASSM and SYMT .
• SYMT displays the symbol table fran the last assembly on the principal I/O

device. The user should employ this command immediately after the assembly; the
symbol table is destroyed by disk accesses and the execution of Level 3
commands.

ASSM is used to assemble the primary file. ASSM produces no listing, ASSM..
produces a normal listing, ASSMP prints the listing on the printer, ASSMF lists
the output in formatted mode on the principal I/O device, and ASSMX prints the
file in formatted mode on the printer without generating code.

9 Ut ility

The UTIL command invokes the Utility subsystem; th’.s was discussed earlier.

I
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ARIAN II EXECUTIVE COMMANDS 
-

- Introduction

- 
- 

- 
A RIAN II has an extensive set of Executive, or Level 2, commands which give

the user a great deal of control over the microcomputer system and the creation
of his programs. This control includes the abilities to:

1. Examine and modify memory directly,
2. Control the system environment,
3. Control , modify, and execute all programs available

• to the user,
11. Debug user programs throug~-i specialized system

commands , and
5. Assemble programs in ARIAN II Z80 assembly

language.

The purpose of thi. appendix is to catagorize the Executive commands of
ARIAN II and explain them in detail. The two contents pages at the beginning of
this appendix are designed to be used for quick reference; they Index the
commannds alphabetically and by function. The descriptions of the conmiands
start on page 6; the commands are ordered alphabetically throughout this
appendix.

The entries for each command consist of the following parts:
1. The name of the command ,
2. A brief description of the function of the command,
3. A pseudo—SDL representation of the formats the

commands can assume ,
L~~ A more detailed description of the function of the

command , and
5. Examples of the use of the command.

The following is a String Description Language (SDL) representation and
explanation of the “obvious” tokens used in the format representations.

<blank> : ‘
<digit> : ‘0’ ! ... ! ‘9’
<hexdigit> : <digit> ‘A’ ! ... ! ‘F’
<alpha> : ‘A ’ ! ... ! ‘Z’ ! ‘a ’ ! ...
<alphit> : <alpha> ! <digit>
<quote> : “
<text> : “any sequence of ASCII characters whose hexadecimal

values range from 201! to 7EH”
(strin gi> : <quote> <text>

• <string> : <stringi> <quote>
<cnuidname> : <alpha> <alphit>’3
<fname> : <alpha> (alphit>’7
<Inum> : <digit> <digit>*3
<m c> : <m um> 

-

<hadr> : <digit> <hexdigit>’3 I ‘0’ <hexdigit>*14
<delim> : <blank> I ‘, ‘
COMMAND_NAME : <cmndname>
FILE_NAME : <fname>
LINE_NUMBER : <m um>
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HEXVAL : <hadr>
ARIAN_COMMAND : <cimdname> <alphit>’ (blank>+

<fname>? <delim>+
(<stringl> I <string> <delim>’ <stringi>

- <string> <delim>* <string>)
• - (<delim>+ (<m um> I <hadr>) <delim>’) *3

As can be seen by the above description, a command in ARIAN II
(ARIAN_COMMPLND) can take a large number of forms. It can be thought of as being
divided into up to seven free—format fields. These fields are, in order:

C

1. The name of the ARIAN II command and its affixed
options ,

2. The name of an ARIAN II file or command [optional],
3. Up to two strings , enclosed in quote marks (“ )

(optional),
14~ Up to three line numbers and/or hexadecimal values

[optional].

Hence , the following are examples of valid ARIAN II command forms:

FILE PROGRAM

LIST 100,2000

LIST 100 2000

TEST 3000 OFOFO 40

TEST2 3000, OFOFO ,140

CUSTD TEST

SAVEB1 BINARY1 3400 311FF 06800

FINDF “THIS IS A TEST”

- SUBS “THIS IS IT”THIS IS A TEST”

SUBS “THIS IS A TEST”, “THIS IS A TEST”

ALLOFIT <fname > “STRINGl” “STRING2” 10 ,20 30

allofit filename “STRINGl” , “STRING2” 10,20 30

The entries in several fields of an ARIAN II command are automatically
capitalized internally by the command and argument parser of ARIAN II.
Specifically, these fields are the command name and the appended characters
(<cmndname> <alphit>’), the file name (<fname >), and the alphabetic hexadecimal
digits in the hexadecimal value fields (<hadr>). Hence, the user can type his
commands in upper or lower case characters and they will be interpreted in
exactly the same way. Also by this token, all command names, options fields,
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and file names are forced to consist of capitalized characters by the system.
For example, the following forms of commands are equivalent:

Form 1 Form 2

allofit filename “stringi” ALLOFIT FILENAME “stringi”

savebi binaryl 3400 314ff 6800 SAVEB1 BINARY1 31400 314FF 6800

list 100,200 LIST 100 200

In the case of the command “ALLO” , the referenced file is named “FILENAME ”
and the string is “stringi”. Note that the capitalization rule does not affect
strings.

In the case of the command “SAVE”, the referenced file is named “BINARY1”
and the addresses are 3400, 314FF, and 6800.

En the case of the command “LIST”, the lines are 100 and 200.

a
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- Command: <lnum>

Brief Description: Any line starting with a line number inserts that line
into the pr[mary file at the correct position.

Format: <lnum> <text>
S

The user may insert a line of text into the primary file or replace a line
already in the primary file by simply typing the desired line number followed by
a <SP> and the text of the line. This feature of ARIAN provides for very simple
line insertion and replacement.

Example: 325 ThIS IS LINE 325

Result: The above line (325) is entered into the primary file. If line
325 already exists , it will be replaced by the above line; if it does not exist,
line 325 will be inserted between lines 324 and 326 (or the nearest lines to

• this range) in the primary file.

• a

•

• 
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Command: APND

Brief Description: APND places the following block of lines after the
specified or implied line in the file. The block of lines is then typed by the
user in block line entry mode.

Format: APND <lnum>?

Format: APNDN <lnum>?

The APND (append) ~ommand is one of two block line entry commands of the
ARIAN editing subsystem. Block line entry in ARIAN permits the user to type an
arbitrary number of lines into the primary file without typing their
corresponding line numbers. When the user has finished typing this group of
lines , he then types a Ctrl-C followed by a <CR>. These lines will then be
entered into the primary file at the appropriate place. If the Ctrl—C is at the
e d of a line, it will not be included in this line, and this line will be the
last line of the block; if Ctrl—C is the first character of a line, the previous
line will be the last line of the block.

APND without a line number will enter the block of lines after the last
line of the file. APND with a l ine number will enter the block of lines after
the specified line and before the next line in the file.

APND will renumber the file once the block line entry mode is exited, and
APNDN will not.

Example: APND 
-

Result: The user is prompted with a “? “ , after which he types a line of
text. If this line is not terminated by a Ctrl—C and <CR> , another prompt
appears and he may then type another line of text. This process continues until
he either ends a line with a Ctrl—C (CR> or begins a line with a Ctrl—C <CR>.
At this time , the block of lines he has just typed will be appended to the
primary file and the primary file will be renumbered.

Example: APND 100

Result: The same procedure is executed as described above , but the block
of lines is inserted between line 100 and the next line in the file.
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Command: ASSM

Brief Description: ASSM causes ARIAN to assemble the primary file.

Format: ASSM <fname>? (<hadr> <hadr>?)?

Format : ASSMF <fname>? (<hadr> <hadr>?)?

Format: ASSML <fnane>? ((hadr> (hadr>?)?

Format: ASSMP <fname>? (<hadr> <hadr>?)?

Format: ASSMX <fname>? (<hadr> <hadr>?)?

The ASSM command instructs ARIAN to assemble the primary file. If (fnatne>
is specified, an entry is made in the binary file directory which specifies the
boundaries of the object code generated by the assembler. 

- 
If no address is

given, the object code generated by the assembler is placed immediately after
the local text file workspace; if one address is given, the object code is
placed starting at this address; if two addresses are given, the object code is
assembled to execute at the first address and it is physically placed in memory
starting at the second.

ASSM assembles the primary file and lists only the lines with errors in
them. ASSML lists the file in paged mode on the user ’s CRT as it is being
assembled, ASSMF lists the file in formatted paged mode on the user’s CRT as it
is being assembled, ASSW prints the file on the user’s printer as it is being
assembled , and ASSMX lists the file in formatted paged m~de on the user ’s
printer as it is being assembled and does not -place ar.~ code into memory.

Example: ASSM TI 5800 6800

• Result: The primary file will be assembled to execute at location 5800,
and the object code will be placed at location 6800. The local binary file Ti ,
which defines the limits of the assembly in terms of the 5800 address will be
produced.

a

Example: ASSML

Result: The primary file is assembled at the end of the workspace. All
lines with their object code are listed on the user’s CRT. For example, if the
workspace is defined to be 2000 to 5000 hexadecimal, the object code - will be
placed starting at 5001.
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Command: BREK 
-

- 

Brief Description: BREK is used to set, reset , and display breakpoints.

Format: BREK <hadr>

Format: BREKD <hadr>

• Format : BREKL

Format: BREKS

The breakpoint (BREK ) commands permit the user to set, reset , and display
the breakpoints. When a breakpoint is reached during a program’s execution, the
byte replaced by the breakpoint is restored, the contents of the registers is
displayed to the user , the contents of all the registers are saved in the
register save area of ARIAN, and control is returned to ARIAN . If the user
wishes to resume program execution, he may do so by using the CONTinue command.

BREK will set a breakpoint at the specified address; BREKD will clear the
breakpoint at the address specified if there is one and inform the user if there
is no breakpoint at this address; BREKL will list the address 5 of all
breakpoints set by the user that have not yet been cleared; and BREKS will
scratch (clear) all user breakpoints that have not yet been cleared.

Note: a breakpoint is cleared when it is encountered during a program’s
execution.

Example: BREK 4000

Result: A one—byte breakpoint is set at location 14000 hexadecimal. If the
user’s program later encounters this breakpoint, control will be restored to the
user through ARIAN .

Example: BREKL

Result: The addresses of all remaining breakpoints will be listed.

C

Example: BREKS

Result: All remaining breakpoints will be scratched.
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Command : CMND
F 

- _______

Brief Description: CMND is used to toggle the level 3 command facility and
set the number of the CL3 drive.

, Format: CMND <odrive>?
4

If <cdrive> is specified, the indicated drive number (1~1l) will be made the
CL3 drive. If it is not specified, CL3 will simply be toggled; if CL3 is on, it
will be turned off, and if CL3 is off, it will be turned on with drive 1 being

• designated the CL3 drive.
The CL3 drive is the drive whose disk is searched for a level 3 command if

the search for the current user command fails at levels 1 and 2.
The first digit of the ARIAN II prompt indicates the status of CL3. If

this digit is 0, CL3 is off; otherwise, CL3 is on and this digit indicates the
number of the CL3 drive.

Example: O1>CMND

Result: 11>
CL3 was disengaged when CMND was typed, -and _drive 1 was designated to be

the CL3 drive as a result.

Example: 1i>CMND 14 
-

Result: 41>
Drive 4 was designated the CL3 drive.

Example: U1>CMND

Result: 01>
• CL3 was disengaged.

Example: O1>CMND 2

Result: 21> 
-

Drive 2 was designated as the CL3 drive.
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- Command: CONT

Brief Description: (X)NT allows the user to continue from a breakpoint or
begin execution of a program with specific register values.

Format: CONT <hadr>?

The CONTinue command is one of two commands which allow the user to
explicitly execute a program in the microcomputer’s memory (EXEC is the other).
CONT may be used to either continue a program’s execution after a breakpoint has
been encountered or explicitly execute a program at a specified address.

When a breakpoint is encountered , the contents of all the registers of the
microprocessor are saved in the register save area in the ARIAN scratchpad RAM ,
thereby permitting the user to examine and modify these values at his leasure
through the REGS level 3 command . CONT with no argument will permit the user to
continue execution of the program under test with the registers of the
microprocessor loaded with the values stored in the register save area.

CONT with a specified address as an argument also loads the registers of
the microprocessor , but execution is begun at the address specified. Hence,
dynamic debugging of user subroutines is possible by using this command.

Example: CONT 14000

Result: The values stored in the register save area are loaded into the
appropriate registers and the program starting at location 11000 hexadecimal is
executed. -
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Command: CUST

Brief Description: CUSTomize allows the user to create, delete, or rename
a customized command. Provision is also made to list and scratch all customized
commands.

Format: CUST <cname> <hadr>?

Format: CUSTD <cname>

Format: CUSTL

Format: CUSTN <cnarne>

Format: CUSTS

CUSTomize is perhaps one of the most powerful commands in ARIAN ’s
repertoire. This command allows the user to add his own set of commands to
those already executed by ARIPIN. The user may give his additional commands any
names he wishes , including the names of the commands already defined by ARIAN.
If the user wishes to redefine an ARIAN ccmmand in this manner , his customized
subroutine replaces the system subroutine normally used to execute that command.
This replacement is in effect until the user resets ARIAN or deletes his
customized command. Other options under the CUST core include CUSTD to delete a
specified customized command , CUSTL to list all the customized commands and
their execut ion addresses , CUSTN to rename a customized command, and CUSTS to
scratch (delete) all the customized commands.

The GUST command by itself is used to create or redefine a customized
commrnand. CUST with no address creates a customized command which will begin
execution at the default address; CUST with an address defines the command
explicitly to execute at the specified address. If a customized command of the
same name already ex ists , the user is prompted with the “REPLACE?” message, to
which he responds with a “Y” if he wishes to redefine the execution address of
that customized command or “N” if he does not.

The funct ions of CUSTS, CUSTL, and CUSTD are executed without any
particular response to the user. CUSTN prompts the user with “NAME?” , to which
he may respond with the new name of the file or just a <CR> to abort. The new
name is terminated with a <CR> .

Example: GUST TEST

Result: The customized command “TEST” is created. It executes at the
current value of the default assembly address.

Example: CUSTL
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• Result: TEST 8800
The names of all the customized commands and their execution addresses are

displayed. -

4
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- Command : DDEL
- 

Brief Description: DDEL allows the user to delete the specified disk file.

Format : DDEL <fname >

• Format: DDELn <fname>

DDEL deletes the specified disk file from the disk file directory. Only
the directory entry is deleted , but the space occupied by the file is released
and subject to user compaction and the disk management routines.

As with all disk—related commands , the disk drive number may be specified
as a fifth character of the command.

Example: DDEL TEXT 1

Result: The entry for the disk file TEXT1 is deleted from the disk
directory.

Example: DDEL3 TEXT1

Result: The entry for the disk file TEXT1 residing on disk drive 3 is
deleted from that disk directory. Drive 3 becomes the logged—in drive.

I
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- Command: DDIR
- 

Brief Description: DDIR displays an organized listing of the directory of
the disk on the specified drive.

Format: DDIR

Format: DDIRn

The disk directory command (DDIR) displays the contents of the directory of
the disk currently mounted on the specified drive. Each directory entry
contains the name of the file , the length of the file as a decimal number of
256—byte blocks, the type of the file, and the execution or load address of the
file if it is a binary file. The types of files permitted by ARIAN are general
text files (type 0), binary files (type 1), BASIC program files (type 2), and
BASIC data files (type 3).

The disk drive number of the desired drive may be specified as the fifth
character of the command. If this is done, that drive automatically becomes the
logged—in drive.

Example: DDIR2

Result: The disk directory of the disk on drive 2 is displayed to the
user. Drive 2 becomes -the logged—in drive.

0

a
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- Command: DEL
- 

Brief Description: DEL allows the user to delete either a specified line
or block of lines from the primary file.

Format: DEL <lnum> <m um>?
4

- The function of the DELete command is to delete lines from the primary
file. DEL followed by a line number will delete only that line ; DEL followed by

• two line numbers will delete the block of lines enclosed by the specified lines,
— inclusive. If a specified line number does not exist in the file, the line

number of the line which would follow the specified line if it existed will be
-

• used; if the specified line number is larger than the largest line number in the
file, the last line will be deleted.

Example: DEL 100

Result: Line 100 is deleted from the primary file.

Example: DEL 100 150

Result : Lines 100 to 150, inclusive, are deleted from the primary file.

0

4-,

•
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- Command: DNAME

Brief Description: DNAMe allows the user to rename a specified disk file.

Format: DNAM <fname>

• Format: DNAMn <fname>

The disk file rename (DNAM) command renames the specified disk file. In
response to this command , ARIAN will prompt the user with “NEW NAME?” , to which
the user may type the new name for the file or just a <CR> to abort the renaming
function .

Like the other disk—related commands, the fifth character of DNAM may be a
digit from 1 to 14, specifying the number of the disk drive the file resides on.
This drive will be the new logged—in drive as the result.

Example: DNAME OLDFILE

Result: ARIAN will respond with “NEW NAME?” , to which the user may respond
with the new name of the file OLDFILE. A <CR> will abort the process.

a

S
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• 

- 

Command : EDIT

Brief Description: EDIT allows the user to edit a specified line of the
primary file. it is an intra—line editor.

Format: EDIT <lnum>
4

The EDIT command invokes the ARIAN intra—line editor. The editor allows
the user to edit a line that has already been typed without retyping the entire
line . The specified line, or the line that would follow the specified line if
this line does not exist, will be edited.

The intra—line editor is a dynamic editor which permits the user to see the
effects of his editing commands immediately after he types them. When a line is
edited, it is copied into the editor’s old line buffer and then displayed to the
user. The editor then does a <CR> and prompts the user with a “?“ . As the user
edits this line, each character of the new line that is created is placed into
the editor’s new line buffer; the original line in the old line buffer is not
affected. Finally, when editing is finished, the user may type a <CR> to
terminate the editing process and replace the original line in the file with the
line as it exists in the new line buffer.

The intra—line editor responds to a number of subcommands. The following
is a complete list of these commands and their functions.

1. <133> —— back up the new line pointer and delete the
previous character. This command , echoed as a backspace, is
used to delete the previous character in the line. Only the
new line pointer is affected by it.

2. <CR> —— terminate creation of the new line. This
command terminates editing of the line and replaces the
original line in the primary file with the line that
currently exists in the new line buffer. If <CR> is the
first editing character typed , the edit is aborted and no
replacement occurs.

• 3. <DEL> —— the delete key backs up the new line
pointer. The characters backed over are enclosed in “ <“ and
“>“ and deleted from the new line. Only the new line
pointer is affected by this command.

4. <SP> —— the space bar functions to copy the
* character pointed to by the old line pointer into the

character position pointed to by the new line pointer and
advance the old line and new line pointers by one. The
space bar , therefore , will simply copy the next character
from the old line buffer into the new line buffer. After
the copy is done, the copied character will be displayed to
the user.

5. A —— abort the editing o1 the old line. This
• c mmand may be typed whenever the editor is ready to receive
• a command (i.e., the editor is not in the middle of an

insertion or replacement). It terminates the edit and
returns control to ARIAN without affecting the original
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line.
• 6. D —— delete the character pointed to by the old

line pointer (delete the next character in the old line).
The character is deleted by advancing the old line pointer
by one character position and not affecting the new line

- pointer. The deletion is displayed to the user as a
backslash (“V’) followed by the deleted character . If the
next command typed by the user is another D, the next
deleted character is displayed (without the backslash).
This will continue until the user types some other command,
in which case a closing backslash will be printed and that
command will be executed. In effect, the deleted characters
will be enclosed in backslashes when displayed to the user.

7. E —— skip to the end of the line. The rest of the
characters in the old line buffer are copied into the new
line buffer and both pointers are advanced to point to the
non—existent character after the last character copied. The
copied characters are displayed to the user as they are
copied.

8. I —— insert a string of characters in front of the
character currently pointed to by the old line pointer. In
response to the I typed by the user, the editor types a
slash ( “I ”) .  The user may they type any string of
characters he wishes except for an escape or carriage
return. These characters will be copied into the new line
buffer, the new line pointer will be advanced, and each
character will be echoed to the user as he types it.

The escape and carriage return characters are special
characters to the ilsert subcommand . <ESC> instructs the
insert subcomma nd to end the insertion. The editor then
types another slash to indicate that the insertion is
finished and allows the user to continue editing normally.
<CR> instructs the editor to terminate creation of the new
line, copy the new line into the primary file, and return to
ARIAN command mode . The <CR> is echoed as a slash, a
carriage return, and a system prompt, indicating that ARIAN
is now in command mode.

- The backspace character performs its normal function
while in this mode.

9. P —— print the new line and edit it. The command
will terminate the new line at the current position of the
new line pointer, copy the new line buffer into the old line
buffer, print the new line, and restart the editing process
with this new line instead of the original line. The
original line as it exists in the primary file is not
affected.

10. R —— replace the characters pointed to by the old
line pointer with the following string. Both pointers are
advanced and the new characters are echoed to the user. No
special character is typed to the user after he types an R ,
and the <ESC>, <C R> , and <83> characters respond as in the I
command except that no slash is printed . In effect , as the
user types his stri~,g, each character he types replaces the
corresponding character in the old line buffer.
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11. S <letter> —— skip to the specified letter. This
is the only two—character command in the editor ; it consists
of the letter S followed by a single character. When this
command is typed , both the old and new line pointers are
advanced and the corresponding characters are typed and

- copied into the new line buffer until the specified
character is found or the end of the line is reached . Once
the specified character is found, the old line pointer will
point to it and this character will not be printed; it will
be the next character in the line. The S and the specified
letter are not echoed to the user when the command is typed.
This command is very useful, particularly when the user
wishes to insert, delete, or replace at a specified
character; he does not have to space over to that character
with this command.

12. X —— exit and reedit the old line. The X command
terminates the editing done so far and restarts the edit of
the original line. If a P command has been previously
typed , the last line placed into the old line buffer is
reed ited.

The editor has four error messages that it may display. These messages
are :

1. ?? —— invalid command. A double question mark
indicates that an invalid command has been typed. No
recovery is required by the user; he may continue with the
desired command.

2. ** —— end of edit line. A double asterisk
indicates that the user has tried to go beyond the end of
the original line illegally while editing.

3. ~~EOL~~ —— end of line buffer. The length of the new
line has just reached the limits of the new line buffer, and
the user must reedit the original line.

Il. <BEL> —— <83> error. The user has typed a <BS>
which attempted to delete a character before the first
character in the line.

Example: EDIT 200

* Result: Line 200 is printed and the user is prompted with a “?“ . The user
may now edit line 200 using the intra—line editing commands. One useful aspect
of this command is that line 200 may be copied as line 201 or any other desired
line number by editing only the line number and typing the-E (skip to end of
line) followed by a <CR>. Line 200 in the primary file will be unchanged and
line 201- will be created by this example.
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- Command: EXEC
- 

Brief Description: EXECute function s to allow the user to execute or
assemble and execute a specified or implied file or program.

Format : EXEC (<fnarne > ! <hadr>)?

Format: EXECn (<fname> I <hadr>)?

Format: EXECB <fname>?

Format: EXECF <fname>?

Format: EXECL <fname>?
~1

Format: EXECP <fname>?

The EXECute command is one of the most complex of the ARIAN commands. EXEC
allows the user to execute a text file, a binary file , or any program or
subroutine which resides in memory or on disk. The command also permits a
simple , clean return to ARIAN by pushing a return address onto the system stack
(which may also be used as the program stack); by keeping the stack stable, the
user may return to ARIAN when his program is finished by simply executing a
return.

The EXEC command works in many implicit modes. EXEC with no arguments will
assemble and execute the primary file. This means of program execution makes
software development somewhat easier by permitting the user to execute his
primary file, interrrupt the program if it malfunctions, edit the file , and
reexecute it with a minimum of effort.

EXEC <fname> will perform the following operations in the order specified:
1. It will first search the local file directory for

the specified file. If this file is found, it will be made
primary , assembled , and executed .

2. Secondly, if the search in step 1 fails , ARIAN will
search the disk directory of the logged—in disk drive for
the specified file. If the file is found , it will be loaded
into memory.

3. If step 2 fails , an appropriate error message will
be given. If step 2 succeeds, a test will be made to see if
the file is binary or text. If it is binary, it will be
executed ; if it is text , it will be assembled and executed .

4. In all cases except when an error occurs, a binary
file of the specified name is created .
If EXEC <hadr> is used, the binary program starting at the specified

address is executed . -

Finally, if EXECB is used , the specified binary file (as defined in the
binary file directory) will be executed . If no file name is specified,
execution will begin at the default execution address .

The EXECF, EXECL, and EXECP variants perform functions similar to those of
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PSSM. EXECF produces a formatted listing on the principal I/O device, EXECL• produces a simple listing on the principal I/O device , EXECP produces a simple
printing on the printer.

- Example: EXEC PROGRAM

Result: If PROGRAM is a local text file, it will be assembled and
executed . ~ If PROGRAM is not local and resides on disk, it will be loaded,

• assembled if it is a text file , and executed .

Example: EXEC OF000

Result: The machine code beginning at location OF000 hexadecimal is
executed.

Example : EXECB P ROGRAMB

Result: The binary file PROGRAMB is executed.

5
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- Command: EXIT
S

Brief Description: EXIT allows the user to transfer control to FDOS.

Format: EXIT

4

EXIT transfers control to the FDOS disk bootstrap program. FDOS is a
modified version of Northstar Corporation’s DOS program.

The system status of ARIAN is not affected by this transfer unless the user
explicitly or implicitly changes ARIAN or its system RAM area after the control
has been transferred .

Reentry may be made to ARIAN in two ways after the transfer has been
accomplished: (1) by branching to the ARIAN warm start address (memory location
14) or (2) by branching to the ARIP.N cold start address (memory location 0).
Reentry at the warm start address preserves the state of ARIAN at the time of
the exit.

4
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- Command: FCFIK
S

Brief Description: FCHK functions to check the validity of a local text
file. This command checks the specified or implied file as to its correctness
in format.

• Format : FCHK <fname>?

The file check (FCHK ) command is used to determine the validity of the
specified local text file. This verification includes checking to see that the
character count for each line is correct , each line terminates with a <CR> , the
file is properly terminated by an <EOF> mark (binary 1) , and the local text file

• directory limits of the file are correct. ARIAN will respond with “VALID FILE”
or “INVLD FILE” when the test is finished .

The FILE, RCVR , and LOAD commands do an implicit file check whenever they
are executed , but only the invalid message is displayed by their implicit
checks.

When a secondary file is checked for validity it is not made primary.
There is no overall affect on the ARIAN system as a result of executing this
command.

4
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- Command: FILE

Brief Description: The FILE command allows the user to explicitly create a
new primary local text file or a binary file or view the directory information
on the current primary local text file.

Format: FILE (<fname> <hadr>? )?

Format: FILEB <fname> (<hadr> <hadr>)?

The FILE command is one of the most powerful and complex commands in ARIAN .
This command is used to create the primary file or a binary file and display the
directory entry for the primary file.

The FILE command with no arguments displays the directory entry for the
primary file. This entry , like the entries for the secondary local files ,
consists of the name of the file , the starting and ending memory addresses of
the file , and the number of the last line in the file.

The FILE <fname> variant creates a primary file of the name specified. If
a local file already exists with this name , it is made primary; the memory
manager is invoked , the new primary file is moved to the physical end of the old
primary file , and the files are compacted within the currently—defined workspace
boundaries . If no local file with this name exists , the new primary file of
length zero is created at the end of the last primary file and compaction is
again done . Text may now be entered into the primary file by typing line
numbers or using the APND command .

If an address is specified with the FILE <fname> variant, the new primary
file is placed at this address. Compaction is done to the secondary files , but
the new primary file is unaffected by this compaction . Also , the workspace
boundary parameters are ignored when the primary file is placed , permitting the
user to place this file anywhere he wishes. This FILE variant , then ,
effectively overrides the memory manager; however, if a later command uses the
memory manager , the primary file may be moved and compacted by the memory
manager implicitly.

FILEB permits the user to explicitly create a binary file. Binary files
are defined solely by their entries in the local binary file directory; they
conform to no particular physical structure as they exist in memory. FILEB with
no numeric argument creates a binary file with the specified name at the default
binary file limits set by the last assembly; FILEB with the two addresses
creates the binary file with these addresses as its boundaries.

.

Example: FILE NEW

Result: If file NEW already exists locally, it is made primary ; otherwise,
a new text file is created with the name “NEW” at a location determined by the
workspace manager. File compaction and workspace compression is then done to
all local files.
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Example: FILE

- 
Result~ Th~ local directory entry for the current primary file is

displayed . If this follows U~~ ~~~~~ ox2nv le  and UE’v-? did not previously exist , —

then an entry like

NEW 3020 ~020

~~ulc1 be displayed to the user. This indicates that the current prir~ ry file is
• ~~c:~ ~E 

-
, i t is nu l l  f i le-, a n 1  it begins ~~ ~r~ s ~t loo~~ion ~02~

hex~d~ -~ir~ l. If ~E~- - is not null , an entry like

~EV 3020 ~0!IC 
()c

~5:~
~sou d be disp lay ed to the user. in this case , nEW resides at locations ~~2 tc
‘~~ C h :~-H~c~rm— l , i nc lu s ive

Ex~ n~p l c :  FILEE ~I~ 1,RY 500 0 5010

Resu lt :  The local binary f i le  directory entry for the f i le  named B 1 U ~~ is
crea ted .  This command defines the f i le  BI~ A~Y to reside at locations 5~ H to
5010 h -:~x cimn ’., inclusivc .

4
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- Command: FIND
S• Brief Descript ion: FIND searches the primary file for all occurrances of

• the specified string.

Format: FIND ‘V’? ‘“‘  <string> ‘“‘?
a

Format-: FIND ‘V’? ‘“‘  < st r ingy ‘“ ‘  <m um>

Format: FINDF ‘V’? ‘ “ ‘  <string> ‘ “ ‘?

Format: FINDF ‘V ’? ‘“‘  <string> ‘“‘

Format : FTh~P ‘V’? ‘“ ‘  <string> ‘ “‘ ?

Format: FThDP ‘V? ‘“‘ <string> ‘“‘  <lnu~;>

The find command perforrna a search through th~ primary f i le for the
specified string. If no line number is specified , the search is done over the

~~tire file; if a line number is specified , the search is done starting at th~
specified line and -extending to the end of’ the file.

The output from the FIND command is a paged listing of the lines whia’
~.

contain the specified string. If the listing is printed on the printer , the
output is not paged . I f  the ‘V’ option is used , the FI!~ command ~‘il1 pnus~after displaying each line . The user may then type <E 0> to abort or anythin~
else to continue .

The FIND command by itseif prints the l in ~ r as t h y  arc currert y
formatted ; F~~DF’ prints the lines in assembler forme~ ; and FI~~P prints th:
lines as they are currently formatted on the printer.

Example: F~fl “test’t 
I~O

•

Re sult: A J i  1 i n e ~ of t e n  l ine ~~- , i n cl u sive , con t a in ing  th~ string ‘t cs~~’
will be printcd.

b
Exampl e : FINDF “test

Resu~t: All lines in the file containing the string ‘test’ (assua~ing no
blanks exist after the word ‘test’ in the command) will be printed in assembler
format.
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Command: ISRT
* 5

Brief Description: Insert the following block of lines before the
specified l ine in the primary f i le .

Format: ISRT <lnum>
a

Fornoa t: IS0T~’ <m um>

The HET comnoird is the same as the APED command , ex cept that the ~‘-F~Icommand places th~ block of lines in front of the specified l ine wL le AP: ::’
p~~ccs Uc bloch a f tc r the specified l ine .  I-0~T must h -~ve a line nurhr r , :-~~ -

is p ar t i cu la r ly  usefu l in inserting lines before the first line in t h~ f i l e .
AP N D , on t I e  other hand , is usefu l for appending lines to the end of the f~Ic.

I~ RT will renumber the file , and ISRTN will not.

Example: LIFT ~O0

Result: The follo’~iing block of lines entered in block line entry mode w~lI
be pi~~~TT~ front of l ine 300 .
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- Command: LDEL

Brief Description: LDEL functions to delete the local text fib or binary
file specified .

Format : LDEL <fna~r-e >

Format: LD LF <ftae~’>

The local f i le delete command (LDEL) is used to delct~ th e directory ~a~ rvof  tho specified local b inary  or text f i l e .  This commar-d only d-~lctcedi rL -
fl -to r y e n t r y ;  th e  phys ~c- ’ ~ f~ lr i s u n e f fe c t e d  by t . LD~L de c~ e~ he

sp e c i f i ~ J text  f i le , wh~ 1~ Lr~LF de
’
~-t€- r the sp ec i f i ed  h i n - ry f i l e .

4.

4
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- Command: LDIR

Brief Description: LDIR displays the specified local file directory to the
user.

Format: LDIR
4

Format: LD:RE;

The local directory command displays the local text an d bin~ry fi~ e
directories. LDIR displays the local text f i le directory,  and LDIFT- displays
th e ~cce~ be n ery  f i le  darcc ~ cry .  A l l  da rectory cn t r l c a  con sar t  of t h e  n~ -a of
t .  fi1~-s and their current rn-emory address bound aries.  LF-H ni’-] dispi -; the
cn t r y  for the current  pr i m ary f i l e  f i rs t , and this entry in fc- T l o-~t d  by t - o
entries for the secondary f i les .

LO RI? displays t)v local b in ary  f i le  directcry and the l i r i t s  from the le~r;assembly.

Examp le: LD IR

_ _ _ _ _  

A list of 01 the current local text f i les is d~ spl~ y— ..
user.  T1e fir s t  f i l e  is the primary file.

E x ara p i - :  L~:R~

Result:  The local binary file- directory is displayed .

Pag~ 7~
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Command: LIST

Brief Description: The LIST command is used to list all or selected parts
of the primary file on the principal I/O device .

Format: LIST (<lnum> <m um>?)?
£ 

Format: LISTF (<lnum> <lnum>?)?

Format: LISTIl (<lnum> <lnum>?)?

The LIST command allows the user to display all or part of the prira-ry fjJr
on the pricipal I/O device. AJ.l LIST variants are of the sam-c format:  if no
line number is specified , the entire file is listed ; only one line is listed if
just one line number is specified ; and a block of lines is listed if two lines
numbers are giver .

LIST displays the requested lines exactly as the user typed them in. LIZTF
displays the lines in an assembler format in which all labels are aligned in one
column , all op codes in another , all operands in a third , and all comments in a
fourth. This format assumes that the user entered his lines in ar assembler
free format in which all labels start in the first assembly column of each line
and all op codes not proceeded by a label start in the second assembly column of
each line. LISTU displays the requested lines exactly as the user typed them in
but without l in e  numbers.

11] list displays are paged . This paging var ies  witi- the logical I/-T
device currently assign-ad as the principal I/O device . At the end of a page
the op -er -to n  is prompt-ed wi t h  “?“ , to which he- may respond with “Y” to co-ntir.ue
or “fl” to stop. Also , tb-- <E S C> key is monitored throu ghout the creation of th-
disp l a y ,  Ofl j  l i s t ing may b~ te rminated at any time by simply h i t t ing  th i s  hey .

Example: LIST 300 tY~

Result: Lines  300 to ~4OO , inclusive , are listed on tb:- user ’s princip al
:/0 de vic e .

Example: LIST ~45C

Result :  Line )-1 5 0 is l is ted .

Examp le: LI ST -

Result :  The entire primary f i le  is listed .

- - 
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Command: L~AME

Brief Description: This command is used to rename the specified local
file.

Formfl:t: LNA !-~ <fn ame >

For~ — t : LNA~’T <fname>

Th~ local re name command (L 1Ud~e) allows the user to rename any local binary
or ~xt file. LNA!- renames a local text f i le , and LN AM B renames a local b i n a r y
f i l e .  In r-:- spons~: to this command , ARI A ~ prompts the user w i t h  “~~~ ~~

fd -T l ’
, te-

;-:bich ha may respond with the desired net - - name for th’~ s p - -o i f i e c  file or a
to abort tn c re-n amin g process.

Ex aragic :  LN!d -~ FILE 1

Result: ARI AN respon ds with the prompt “NE 1.~’ UA !~E?’ , to which the user m ey
respond -aith a valid file name or a <CR>. If he responds with a file nare , l~ r:c
Fl , FI L T1 is ren -ern~ d Fl in the- ioca tc> :t f i le  d i r e c to ry ;  if he- r e sp on ds  -:it~ C

<SO> , the renemiro IS aborted .
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Command: LOAD

Brief ’ Description: LOAD loads a f i le  from disk into memory.

Format: LOAD <fn an c> <hadr >?

The LOAD command loads a f i le from disk into memory. Only bin-ny (typ- 1)
and text (type- 2) files may be loaded ; an error will  be given if the f i l e -  is of
some other type .

If a text f i le is loaded , the disk directory is searche d for the speci f ied
f i l e  name , and , if found , the local text f i le  memory man ag er  is invobed , th~
loor: files are compacted , the specified f i le  is loaded ir-te niercer y, a : . :  c e  :1 , :

file is made p r i m nry .  If a f ile  by the same name a l re ady exists locally,
- ~ us er  wil l  be asked if’ he wishes to replace it by the prompt “REPLACE? ” ; if e

user does not respond with a “fl” , the f i le  is replaced . If the user sp -ecif i~~an address , the new f i le is loaded into memory at the specified address , bu~compaction of the secondary files is still done.
I f a bina ry f i l e  is loaded , the dish directory is searched for ~~~~~~

specified f ile- name , and , if found , the f i le is loaded at the execution ad-dress
given by the dish directory. Any address given in the command becomes tb-c load
address . An entry is then mad-c in the local binary f i le  directory.

Ex ample: LOAD LPd’~TF

Re r-$~t: The din t  f i le  LAOTF is loaded int o memory at a location desig i e i e d
by the local memory :aenac~ r and made- primary if it  is a t ex t  f i le .  TI it in
bi n ary , it is loaded at its execution address.  In both cases , an entry Is
in the appropri ate b o i l  file directory.

Examp le: LOAD FILEX L~~ - :- -~

Result :  The file FILEX is load ed int -o memory s tar t ing  at locat ion 1-00•l
hexadecfmnl . An entry in the appropriate local file directory is made for it .
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Command: LSCR

Brief Description: The LSCR command clears (scratches) the specified l~caJ.f i le  di rectory.

Format: LSCR

Format: LSCRB

LSCR scratches (deletes) all entries in the specified local file directory.
LSCR scratch e s  tb-c local text f i le  directory,  and L~-C R~ scra tches th e  loc: l
hin ~ ry f i le  d ir e ct o r y .  The fila~ themselves ~re not. aff~’c t c-d by t cOr.ra .e — —

only th-~ di rectory en t r i e s  for the::.
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- Command: PRIfT

Brief Description: The PRINT command is the same as the LIST command , ~ut
the file is displayed on the printer .

Format: PR IN (<l num > <it -mm>? )?
0

Format- : P RIflF (< lnur a> <Inum>?)?

Forreet: PRI~~ (<inu:n> <lnurnYfl?

The P RIN t  commend displays tb -c selected l ine or blo-eb of l i n e s  on
u ser ’s pr in ter .  Pr in t  displays er- c not paged . pE:~: pr ints the file- as
exists , PFThF pr i n t s  it in assemble- n format , and PR 1IN prints it with oa ’.. l r :~
nun be rs.

The display can be interrupted and control returned to AR I A b by typing C:e
< ESC> key.

If only one l ine  number is given , just that line will be printed . If tn’c
l ine numb ers are given , that  block of lines , inclusive , will  be printed . If no
l i ne  numbers a r e give n , tb- ’ entire f i le  will  be printed .

£
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- Command: RCVR

Brief Description: RCVR allows the user to attempt to recover a local t ext .
f i le  whose directory entry has been deleted .

Format: RCV R <fname> <ha dr >
0

The recover (RCVR) command is used to recover a text file that has be -:- n
dele ted from the local text fi le directory.  A va l id i ty  ch-~-c t is do n— ca tb-c
f i l e  (see FCHX) start ing at the address specified , and a local tex t  V 11*
di rectory entry is created with the specifi ed file name arid the f i le bojnd~~ ie -e
ascer t a i n-cd by t Oe vol id ity  chcc - : . If tb- - ~‘el Ldic.y ch~-cO m i  I r , tb- rcaov- rv is
abort-e d ;~i th an appropri ate error message . If th va l id - i ’  cO-c-ed - succ e eds , tb
r;e;- f~Je is made pr -Lma ry  imp l i c i t l y  through tb — c FILE command .

Ex ampl e :  RCVR OLDFILE 2~ f l l

Result: A va l i d i t y  check is started at location 2001 h ex adec imc .l , and if
the va l id i ty  check succeeds a new local text f i le of the name OLDI’ILF is entered
into th:- local text  f i le  directory.

I
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Command: RESET

Brief  Description: The RESET command resets ARI A ~ . Th is is roug~~y
equivalent  to a war:’: s tart .

Format: RESET

RE S-Et~ ex e cu t e s  a systc- m reset (warm s tart)  of APliN . This systcr . reset
includes the following op-orations:

1. The defaul t  execution address is set to tb: syste::
reset entry point..

2. The nss-e oh~ y lir:its arc rese’t .
3. The sy.ete:-: symbol tabl e is cleared .

The syst err tub stops arc res et .
~~

- . The- dofa~lt stack pointer is reset for the CO’~
corer tar .

( . The pr incipal  I/C channel is reset to tO r deb u T e
pert . -

7. Control is returned to ARTI- fl .

Pain $
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Command : R NUN

Brief Descriptic-n: The RNU>~ command is used to renumber the lines in the
primary file.

Format: RNU~-~ ( <m um> <m c)?)?

RN U N renu m bers the primary fi le.  If no arguments are given , the file ’ is
numbered to start at line 5 and continue in increments of ~~~. If just a l i r --
number is specified , the file starts at the specified l ine number and coOt~n-Jas
in increments of 5; if both line nutnb cr and increment arc sp-rcifie’e, ~~~j C 5 C

- 
- : ‘a lu - -s :cr~ used in th e  r - ’nur:b er ing .

Ex ar:p e: R~ J~ 100 tO

R esult: The primary f i le is renumbered , s t a r t ing ~:it.h line 100 an-i
incrementing by 140 ; i . e . ,  th e  f i rs t  l ine will be 100, and succeeding lin :e will
be 102 , 100 , 220 , ct-c.

Ex-cr e-T c: RbU~-

T1~ pr -im-a -y f i l e  is re -nu mbere d , sta t ing at 5 end inerenc at iry by
5 (5 , 10 . , . . .~~~~ .
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Command : SAV E

Brief Description: The SAVE command is used to save a f ile onto disk from
memory.

Forma t: ~AV <f name>

Fornr:t: SAVEn <fname>

Forrne-t: SIVEE <fname> (<hadr> <har~h> <h-adr>? )?

Format: SAVEEn <fn ame> (<h a dr>  <h ad r>  <ha-dr>?)?

Form at: intVF i < :n:r-c> <hrcjr>?

Format: SIVETC <fnarae>

The SAVb comm-c :1 is used to save text and binary files on disk ~n d change
the type and execution address of files currently residing on disk .

The SAVE <fna me> var iant  saves the current primary f i le on disk un der  the-
specifi ed name . ThI.s nat-ne is not required to be the same as the local nura- of
the prim ary f i l e .  Only the prim ary f i l e  is saved by this comman d .

The SAV~0 var ian t  saves a binary f i le  on disk under the specif ied rice. . Tb
no address is g i v€ r i , tb- c- de fau t assembly l imits arc used as the fi Le l er i t : .
If tue ad-dress ar c g iven , these- arc used as the f i le  l imi t s , and if a third
ad dre ss is g i v e n , it . becom es the exe -cut iori or load add:-e:~.. ~f nc third
is given , tho st a r t in g  ad i re r :  of tOo f i le  becom es its ex ecu t i cr :  a:- load
od d rcss.

OAVET can be used to chr-rigc the type of a disk file. SAVETO :nn :c-r t- .-
specified file a type C (text) file. SAVET makes the specified file a bine -rv
file. If <haJ r~ is specified , its execution address is set to this vaIn :
otherwise , its execut ion address is set to zero.

An optional fifth character for SAVE and sixth character for SAVE- n : - y  5:
‘ specified. This is a digit from 1 to d ; it specifies the number of tb-a desk

driv -: to save tOe file on.  This driv e becor-~n t h e  n-a~ l o g g e d — i n  d’ iv

Ex amp le: SP-.VE !:E ’ -
-

Result:  The loc?I prim -ry text  f i le  is saved on disk under the  nor-c ~~O.
Note that  th is  name does not necessarily hav e to b-c the same as its local r ace .

Exampl e : SAVE2 NE ~.T

Reri -~ !t: The same file is saved under the name N EWF on disk drive 1.  knivc
2 Is non logg~-d in.
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- Example: SAVEB1 BIN 1 2000 2021 5f~0O

-

~~ 

. Result: The section of memory from 2000 to 2021 hexadecimal , inclusive , is
saved on disk as a binary f i le  with execution address 5620 hexadecimal. It is

- saved on drive 1 , and dr ive 1 becomes the new logged—in dr ive .

Ex ample:  SAVEB rh :?

- Result: The section of memor y specified by the dcfau~ assamb]y limit s hs
- saved on the logged—in drive un der the name of 01N2 .

C0  
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Command: SETC

Eri ef Description: This command allows thc user to explicitly re-i:rcct I/C
wi thin AR I A N .

Format: S-ETC

Forn: t: SET CI <h~- d r >

Forr -~- - .t: SETCO <h~ r>

:0,c OETO corn: n : low: t~ - -~ ua - r- tc red irect ~.l T. ~~~~ ovate :  - T/

-u:e:—dcf in- d I/C rent  in : :.  The p~Tr:us tea to he p-as~eJ to nn-: fr~ -

rout ines er~ passea _r : tn.- ‘cgistcr. ~he only constr-c:nt p a o a c- ’ - t -se
rout i n es is that t d - --y do not h :-ta - a not effect on the system st-coO cc :a~
?- gester and they end wit~h a SET (re tu rn )  instruct ion .

SETC by itse~ f resets tb-c system I/O to employ the normal syste:- I/C
routin-~s. This ±~ t h e  defaul t  upon ARIA ! initialization .

S-ET ch (s-c t customi~ r-J input )  allow: tb-c user to redefine the  syst~:. inp :o
rou t ine .  Al l  input .  is routed through tb -c subroutine whic h b cpin s  a.t ta:
sp :-cified -ddr cs: immediately af”- cr’ this command is - ax e -cute !.

S-ETCh (s e t -  custo :- : i z ’-’d output) aT ions th-~ user tc red -efin - ’ ‘h~ syster: ou~ p : ’
rout ine . All output is r ente d  t }’reuO t O- - subrcut jr -c chicO b e - g i n o  ct ~~~~. 

-

sp - c i f i  address ircr:- - ~iat’. ly eC: er Ui: comm-e n-i is execu ted.

Ox - C : g-- 
~~

P-- s-Cc : !.el inp ;! Ic 0rhT ’’~ i~ d~rect r -~ tr:rcu -d . e subrout ine  sc- -ar t i :-
~oe ’ t ecn  - - . -

a
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Command:

Brief Description: The symbol table from tb-c lest assembly is desp l :y ~ d to
the user on the principal I/C device .

r •con .- .- - .

Fcrmrt: SY~T <fn amc>

The SYVT comma r.d disp lays t h e  s~aobc~ table produc ed ir.  t b - - last assnmtIy :f
t a  system Oa r not been reset or t On  t ab le  h as not been wri t t en  o’- :r. . Y h

o C- -c us - a  prO:br -- ‘s s~n’-h:- c t-li. Th!o is a rirnl -- lj s~ of t a :
c: - symbol and i:o valu- : .

TO-:- commend ‘CY’-~h ’  r:~th no arguments simply d:splay: tO- symb: t eh - l e  an
de sc r ibe d -above . If ‘SYET ’ is followed by the n n~ of a symb-:- l , rhi—c O is or
for:: c-f <f r - a r m l , tb-crc thec p: r t i o u ::r symbol wil l be s-- rchcd fen- an.: it:
p-~’t.icu ’au - valu: -~ w t l l  b-c disp l- :yed i f foun d . For exaregic , ‘SY~-~ OThE’ ni I
se - rob tO:- symbol t:hl for tO— symbol ‘DOflE ’ and disp - y its value if Co a .

*

Par :- ~M
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Come .: ad : TAPe’

Brirf Description: This command allows the user to set, examine , c-nd ron-c-h
the tab stops.

For~r t: TI L

Forea - :~~ TI C-L .

For :- -c : TAPIR

Tha T!dO’- -t  ccar - . a : - I l o . : e  t h e  us-er c’ s~ t , exami rn- , .:n:i r - ~ - ‘t r- A R T - ’ I. t.

r~ t b - c s- -h or - -e xa m in e  cases , the s-cole numb-~ring t h  calm :::s is ~- : - : :  cd
a::’c:: the  pa ge , an-~ tO: tat’ :tocs are denoted by th e- lctt ‘r

TAE i is u:-’d to sc-I the tab stops. After the sccC e is p :-intc-d tb~ us~r
n ay sp: : cc or tat- (using the previously—defined tab stops) cit -: to tO : das ire - d
t ab  s—t b eat ior and type on ‘X” . Up to twenty tabs may h’ ~ r 

~~- in this we y;  t0
p rocess is t ermin at e d by typing a carriage return .

TATAL ex a:-:incs (lists) the tab stops a.s they are current~.y s-ct. Ag: a., tO-
e is printe d and X ’s ore printed in the columns in whi ch t h e  --r e set.

IAPCP resets tb-c tab stops t c  tb-a s t ead - - rd  sys t em d cf i r c : t i c c n . Tat.: an- a-
at cv:-ry e i g h t h  column .
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- Commarm : TER M

Brief Description: This command invokes the terminal subsystea- of the-
UTILITY PROM.

Format: TERM

The TERMin al ccmr. :nd invo~ez the termin:.l , or i n t e r — s y s t em  corer ’:uoieot ion ,
mode of A RtA!~. Under thir subsystem , the  microcomputer becomes r - : l a t i v e ’y
transparent to the user and tO-:- user ’s terminal is made to respond h O c  a no naccl
t i r r eshor i ng terminal  to an -cxternal computer system. F-md . :h:err~:ctcr typed :s 

to a mcdee and acoust i c coupler , and each char::ct -r r~’ccive d by t’ .n
nod-er:/c:up l-er is sent to tI-:: user ’s C~T.

The terminal subsystem responds to three subcommands ; thav  arc Ctr — l ,
Ctrl—L , and Ctnl—R . Ctr]—A invokes the terminal a l t e rn at e  common -I set ; Ct r ] —L
invokes the download program ; Ct.ri— R returns control to tb-c calling . prcgr:a:
(ARIA !:)

TO-: t ’ -r n: ine cl  alternate comrw-nd set consists of tOe fol lowir .~ ~l~-—l ika
commands:

1. F —— diseble software echo for fu l l  dup lex
comnunic:t ion

2. I !  —— cn::bi-c s of t  w ar - c  c- ch~ fer h a l f  dup lex  conm~:aic~ t ion .
~~~. 0 —— return to

II <h- dr> —— run the- subrou t inc locat e d at th ~. s p e c i f i e d
addrc:s. The return in tO-c subroutine transfers- control to th’-
t e r w i n  :11 nc-c-i-: (not a!: terminal a lt r ~rn -at - comm an d set: )

5. T < l - :ad r > — —  t ransfer  the download-ed code te the
specified :rdcir~c::. This comnir -nd tr an seli ts a cn r r i a c -  re t -u: - :,
( < C S> )  to the external computer , and the object code downlo ad-c c
is loaded into memory starting at the specified address;  the
addresses given in t he  code are ignored , an d th e  ent i re  code is
loaded sequent ial ly  into memory.

6. X —— exi t  to t er m in a l  nrc-ic .

Ct r l — L  is the download command to t he  terminal mod.  subsy slea - .  A c~~r ri :: -~
r etu r - r: ( < C Ec ~) is trans m it t r— d to hOc- external computer , and  Ccc ch e ’  ‘-~~~~- cod - ’ , i:-
I !:TEL—st nn -Thr d format , is load ed into the microcomputer ’s memory at tO :
addresses specif ied in the ion-i blocks.

Ctr l—R simply returns control to the program that called tOo tcrr :i an ’
subsystea . This ca l l ing  pro gr am is u s u a l l y  A S IA ~~.Downloading can be interrupted at any t i r e : by typing <ESC> on the prir:ci ~I/C device.

Exarap ’
~-~: TEP’

Result: The terminal subsystem is invoked .

Page 143

-‘p - S — -- --— -- _~_~__ f l 5__

L .— ~~~~~~~~~ ~~~~~~~~~~~~~ - - _ _~~~~~~ . -
~~~“ — - -_ _ _ ...~~~.- s— ---’-



— — -5---- —~~,— — ------ — —--- -5, —‘--- -‘—-- 
~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~~ ——-‘—— ~ -5- —

______________________

ARIAM II EXECUTIVE COMMAMDI

Ex ample :  TYPE , CBJECrL

- 
Result: This the TYPE command to the external computer. OBJECT is an

object code fi le in INTEL—standard format. When the terminal mode reads the
Ctr l—L from the user , it transmits a <CR> to the external computer , the reby
terminating the TYPE command . The terminal mode then downloads the incoming
code into memory and displays it on the CRT .

4
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ARIA M II EXECUTIVE C )MMJ~MD~

Common-i : UTIL

Brief Description: This command invokes the Memory U t i l i t y  Subsyst~
Format : UTIL

The UT IL command gives the user the ability to examine and modif y :a-Yncry
d i r ect l y .  In response to this command , the user is prompted by AR A’ wit . a
sI ash ( “ I ”) .  He may then enter the following UTILity subcommands:

1. C <hadr> <hadr> <hadr> —— copy the block of memory
defined by the first t~io addresses to the location of memory

- - st-e.rtina at the th ird  address . The origin-al block is unch ang ed
unless tO-c t h i rd  address resides within this block.

2. D <hadr>? <hval>* —— deposit the specified ~‘alues into
memory starting at the given address. If no address is Giver: ,
the values are deposited starting at the default pointer. Vhen
completed , the default pointer points to the next byte to be
deposited into.

— 3. E (<hadr > <h adr > ?) ? —— ex amine a specific memory
location or a block of memory. The default pointer points to the
last location examined . If only one address is given , it and its
contents will be displayed followed by a “?“ , to which th-~ user
can respond with a “B” to back up (see the previous add ress) or
“F” to go forward (see the next address) .  Any o the r  charo:tcr
will cxit this mo-dc . If both addresses are spc-c ifie , this Ole-ok
will he d isp laye d .  If no address is specified , t !- -e addr ess
poi nt- c d to by the defaul t -  pointer will  be display ed as though on
address was given.

14~ F <h-adr> <hadr> <hval>* —— f ind all occurrances of tb:
specified byte string in the memory block bounded by the g i v e r .
addresses.

5. ~
‘ < h a i r > ?  —— set/display the default pointer. I

a’ill d i sp l ay  the pointer ; S with an argument wil l set tO’: pointer
to tha t  va lue.

(- . X —— return to ARIAN command mode.
TOes - commands are a subset of the MCf- V 1.~ command set , ~:- i more

as to their  usage may be found in the “MOS- User ’s Manna.l’~.

Example: UTIL

Result: The utility subsyst - 
- is invoked .

Examp le : E 0 FE

Result: A block examine is done of locations 0 to FE hexad ecire e’ . T~ - -
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ARIAN H EXECUTIVE COMMANDg-

outpu t is pag~-J.

- 
Example: C 0 FE 14000

1’
Result: Block 0 to FF hexadecimal , inclusive , is copied to st~’rt at

location 14000 hexadecimal.

Example : D 2000 C 1 2 3

Result: The values 0, 1 , 2, and 3 are deposite d into memory locations ?- 0T~
to 200~ h exadec ima l .  The d-cfa-j t, pointer is now pointing to location ~~~~~~ 1’ .

Exa mpl e :  P

R e s u l t :  The va lue 14 is deposited into memory locatio n 2C l-~ he x: :d-~cir;.l ,
and the d efau l t  pointer  now points to location 2005 h~ xadec im - -al

Example: X

R e s u l t :  UTIL is ex ite d  and control is returned to AR :A !; command mc: : :

Pug -
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The A R I Afl  i t  BUFFER T one JU M P TABL E

- 

The ARI!d~ : 3uffers

The following is a description of several of the key buffer areas w it h i n
the A R I A f l  II Scratchpad RId - Area. These descriptions include informatior- as to
the address of the start of the buffers, the format of the information ir. t -a
buf fe r s , and the ~~~~ of the buffers.

tam-: of Directory/Table: Disk Dirt-ctory

Entry Format
i f bytes

File flame: 1 bytes
Disk Address (low order , high order): 2 bytes
fluoTh-er of Bio:-<s (low order , h igh order ) :  2 bytes
File Type: 1 byte
Ex-~cution Address (low ord’~r , high order): 2 bytes
Unused : 1 byte

All e-lem-on~ a of an -entry excep t  tb-c F:~ e fla m e ar e in bir ,or v . The F i l e
_ s  in -Illid , i-;ith b l ent  f i l l , on the  r i ght .

Tke buffer is 1 rg “cur tc cont~ r 
-.-trlc 

~~~~~
- c t. -

is 1~< by tes.
Each entry is of the form describe- -i abov:- . if no entry e>:ists at a

p ar t i c u l a r  location in the directory,  then the first byte f the File flare’- is a
space .

T~c- - Itarting Address of tb-c Disk Directory is F3-0O .

N~ m-a of Directory/Table: Local Text- File h~rco t crv

Entry Forma t:
16 byte- s

File flame : C bytes
Beginning of File (BOF) Pointer (10.? order , high order): 2 bytes
End of File (EflF) Pointer (lo~.: order , h i g h  c r d -r ) :  2 by tes
Maximum Line !Jumber (ii A~’-CI I Cha~ac ters , t IP Fi rst  ~: 14 bytes

Comments:
The File N am e is in A SCII , with blank fill on the right. Th’ DOE and El7
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The ARIAfi TI BUFFERS and JU -tP TABL E

Pointers :rr’-’ in binary, and th~ Maximum Line flumbcr is in ASCII.
The buffer is large enough to contain 10 entries. The size of the bu ffer-

is 160 bytes.
- 

If th:’ first- byte of a File flame is a binary 0, then there is no directory
entry or. crr ~ s par t icula r  locat ion .

The Startin g Address ef tb-c Local Text File Directory is FOOl.

of D ir - -o tcry/Thhle : Lao 7inary Silt - Pir-e e~ -ar~

E n t r y  For -n : - :
12 bytes

File flara’ : I bytes
2-c - - r t i  r e  Ti. h-~~ e (ic:- :r’i en , Link - - - -

~~~~ : 2 by~ -
E n d i n g  Tidrco: (low order , 0ig-: crier : 2 t eyt a

~~~~Ll “ i s i  ‘I ,~~~ t~~ b1~~’ f 1ll o~’t ~~~ r_ { Th r u t - -v~ --

nn-aing Ac-dress es  are in h e n a r ~- .
Tne buffer is jorge- 000ub, :: to contain ifl entries .  ~h -e size of tb-c bW CL C

is 121 le tes .
If th e f i rst byte of an errtr in t i i~~~ d irec tory  is a space , t h en  t her e  is no

entry at. this pirtl c i ’ or 13-eat ion .
TO- - i n ar t i n g  Ad dress  of the Local, Ehnarv File D-ir e~ -nv  is E 12

ha’-- of I: ~‘ co: c-nyu -- O l e :  Cost ot-:j zed Coram::nd T:b c

Entry Form-
6 bytes

-Icram- : ,  ‘ ar . - : byt . os
Exeou~ ion A i i r a s s  ( b ,: or de r - , h igh  -and - ‘-

~~ : I byte-s

Comrrrn ts :
• The Ccra:r.:n~ fi. ~- . is in A2CSI , with  blank f i l l  err the r i g h t  . The Exe~-ert ion

Address in  in b in ary .
T~ - hsff’:-r’ is lar g e  enou gh to contain ?T- ent r’ie3. The sizt of the b a f f ~

is 121 bvtf:.
TO-: first- byt : of the table contains a count of the number of c’rtri s, and

the ron of thc- t -bL fol l ows the entry format.
T t r :  i~ a ting Address of t}e— Customized Corrrn:-n Table is El ~~ T .
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The AR IAfi  TI BUFFERS on-i JUMP TAR LE

Name of Directory /Table-: Breakpoint Table
4

Entry Format :
3 bytes

Breakpoint Address (high order , low or d e r ) :  2 hye ”s
R ep la ce d  Fy te :  1 byte

Ccnrr r nt a :
All values arc- ira binary .
ho-to t h e  reversed erder of the address .
TO- 0 rff-:ea -is le’g~ —--nc :rg i to coatnir: 0 en t r i e s . Ta- : ize  cC t O~ 0: - i : - : ’. - is

2t by tt a.
The presenc e of or -entry in t b-c Break po int  Table is detor rai . n cd by ex am i r ir .

tb-c address at ~n entry location . Tf this address is binary I, th an ro e n t r y
exists  here. I :otc that this proh ibits set t ing a breakpoint at be c-et ioc . 2 .

The Starting Address of tO-: Breakpoint Table is F1A °.

h am -: of Directory /Tahl~ : Assembl er  2~cnhob Table

~ byte s
Cy:rb:l ho’r- : 6 bytes
Symbol A ddress  (h igh  order , Ic:,- order): 2 byte s

Comments:
The Cymbol fl:mr- is in ASCII , with zero fill or: the r~gO t  . Tb: C~m O c l

Ad-dress Is Ira bin :rv.
Ti:-: heIfer is 1org~ enough to contain at lcOs’: 3~~~~~ 

c’et rice . T~~ ~
the buff-e r is flexible , with roan for upwar d growt h , but t ’ :~ a l lo ca t ed  sin i.e
3172 byt’ :- .

ha te  the reversed order of tb-a address.
• The number of labels in tb-c Assembler lyrtho ’ Tat-I - is con ta ined  i n  c : .  -

buffer N C-L i (low order , high order). This buffer is 2 bytes long,, ~~ itr
• Starting Address is F2l ’h .

The Starting Address of the Assembler Symbol Tab le is F3 12-.
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The P~PTA~ II BUFFERS and JUXP TABLE

Name of Directory/Table: Register Save Area

Entry Format :
1 or 2 bytes

The contents of the registers are stored in sequentinl bytes i~ th~.s
b u f f ~ ’.

Comrr~ nt s:
The sequence of storage of the registers in this ar ee is E, D, C, B, Fi~:~ ,

A , IX (lo~: order , high order ) , IY (low order , high order ) , L ’ , H ’ , E’ , E’ , C’ ,
~T’ , Fi-~ s’ , A’ , L , fl , ~P (lot; order , high order ) , ~~~ PC (lo: o~~~r , L~.
or~~r ) .

The ~t~:rt!n~ Addee ss of  the F~eCistCr ~nve Area is F1C1 .

~ane of Directory/Table : Executive Parser Buffers

Entry Forr~et :

Buffer  Lon :th 1~ddress

Ah U i f bytce  F~ V:
BEUF ~ bytes B2?~
C1~UF’ ~ bytes F1F5
FEUF 8 bytes F1E~
SE~F~ 

L~~ bytes F21

~~~ :~~ ~~~~~ F’7~~

Comi .~~nt s :
These are the buffers whose contents are filled by the ARIA~ 1 Executiv~

Parser.
ABUF , C~ UF , and FEUF are A SCII buf f ers , with blan’-: fill on the ri~-h’~.

SBUF 1 and SBU~2 are A~ CTT buffers; if they contain ~‘nlid informatio~, the first
character in SBUF1 or SEUF2 is a double quote, and tne last character is a
carria ge return . BBUF contains binary values.

ABUF and BBUF may contain up to three entries. For ABUF , cech entry is
four bytes long; for BBUF , each entry is two bytes long (low order, hi gh ord~r~.

The special characters appended to the command name are stored in CEU~ i:.
the 5th , 6th , and 7th bytes (SPCHR1 , SPCHR2, and SPCHR3, resp.). The address cC
SPCHR1 is F1F9 .
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The- A E.~AN Ii  BUFFERS ~nd JUMP TJ ELE

Selected ARIAN II Buffers
0

Name Address Size Use/Function

a

1. Workspace Buffers
WSPE F002 Worksps2e Pointer (End)
WSPS F000 2 ~ori:sp~ cc Pointer ( Sta r t )

2. Dis~< Dr ive  B u f f c re
C~~~V 112 1 Co~~ ~~~ Dr i v~ Nunbe r h u f ~~
DRIVEh F~ 2 .  1 L cgrcd — Ir.  ~r iv e  hcribc r E u C f •~~

3. Dcf ~:jt Execution Address
EXAD2 ISOB 2 Defau it Execution Addres s

~~ . Paging Buffers
LPCUT F015 1 Line Paging Count (flumber of lines left on page)
NL 1265 1 Number of Lines on a Pa~~

5. File Search Bu f fers
FEE F1F~4 1 Free Entry Found Flag (use w/ X FSEA )
IRE ’S F1F2 2 Free Entry in Directory Pointer (use w/X F~TL’.)

C . Input/Output Suffers
11U2 FEC~fl 1CS Input Lin :  Bu f fe r (refercn:~d by 2T~T)
ORUI EDEC 1~ 1 Output Lin:- Bu f fe r (used by As s:rbcr )

7. Assembler Buffers
APN ~ F 1E3 2 Assembler Lin e Pointer (Pts t e o ur r c n c . l in • e )
AS~Efl 12CC 2 Assembly End Address
AS~ SET 12(1 2 Assembler Return Address
! •:,:T F26A 2 Assembly Start A d d r c n r
ASPC F262 2 Assembler Location Coust~ r12CC 2 Number of Labels in S~~bol Ta~ l~PAST 127 1 Assembler Pass Indicator (1 or

a

PaA C
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The ARI A: :  II FUFFE RS and JU~<P T1.EL

The A R IAU II Jump Table
0

Tb: following is a li sting of the entry cddres .ses of t h e  ros:incs

~cc~ss~5ie via the A llAh II Jump Table.

a
The CEI AN H Jump Table Function s

:h~~ Addr ss R~gs Af fec ted  Function

x:::: 1 ~f l A , Hh Ch~ ch for the  pr esence of th e  1st er~ue~~nt
in REUF/A PUF. R etur n u/zero set if r.c :r~-~-
ot zero if argument .

x:h~21 t~~~~ A , F: L ~~ec~ for the presence of the 2nd ergu!:cnt
in BBUF/ARUF. Return w/zero set if no argur~eri ,
not zero if argument.

xC~:Fh1 flf A ,NL Check for the presence of an argument in ~F7’1.
Return u/zero set if no argu~nert , not zero
if argument .

re) —Al ~ — Execute the A R IAN II Dish Communi cet ier.
routine ; this is the same es FSI~’’ FCIh , but
control is returned to AllAh H upon errc~ .
Input register parameters •~r c :

t c r t i n~ i)ish Address
Sterting RA!- Addrese

B Command (.~~writs , 1~r~ -: , 2~v c r i fy )
C Unit Number
A Number of Blochs

~~ Lois :~rd scan directory of Loggrn— r Driv s
for file whose ner:~ is in FlUE . Return ~;‘

zero set if found , not zero if  net foiin :~.
If found , EL points to let byte of entry
in directory fcr this file .

XFILE tO -~d I- Execute FILE commend . This is useful ir.
creating a new primary file by londin~. FSU~

t.h the new file na~:t’.

XFIN:. !IF —LH— Find a line in the primary file whose nureher
is greater than or equal to the line numb s
(stored as normalized ASCII) in the first
element of ABUF. On return , EL points tc  th~
1st byte (character count) of the line found .

XF Er 5E _Al l_ Search the local text file directory fc_r
the file whose name is in FBUF. Upon exit ,
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The AllAN IC PUFFEEG and JUMP TABLE

return w/nct zero & EL pointing to entry Cr.
directory if found . If not found , return ~:/zero set. Also, if not found , the Free
Entry Flag (FEF) is not zero if there is
roa-n in the directory for another file and
the FREAD buffer points to an available
entry location in the directory.

XINK 72 A Poll all channels for an <ESC> and return tc
the Executive if one was typed

a

XLTNh 52 —A~ 1— Enter line contained in IBUE into the prir~~r~
file . Line must be of .ARIIU II forme~..
assembler—defined routine ZLE creates it
properly. A line number (not necessarily
normalized) must begin the l i r e .

f — All — Execute the LOAr command . This is vsefuC 5:-c
loading and making primary a dish file c:
the Logged—In Drive. The file- semi is in IFUC .

52 —A~’ l — Print string ending in <CR> pointed to by EL
on the principal I/O device. Return to the
AR IAN II Executive when done. Prefix the strirC
(cc printed) w/<CR> ‘$‘ and ~ blank.

XPASC F (C —~J ~~— Enter  the Executiv e Parser ‘end parse t he  l in ~
conta ined  in lIVE.

~2 I:L,2 Enter the input line editor and pcruit th~ na
te enter a ~inc into IBUF. On exit , !IL pci~s.to th e f i rs t  cb s’ of the line (af ter  the ch~ r
c o u n t ) .

XR h U h 61 — A l l — Execute the RUU M command . The Primary File
is renumbered . ABUF contains the non— defm~It
parameters as normalized ASCII characters .

X CA VE 5 —i ’~ l— Execute the GAVE command . This is useful  fc:
creating binary di sh files or saving the
Primary File ( t e x t ) .  Instructions to th i s
routine are passed in the appropriate
Executive Parser luffers, especially SPChfl.

The’ A l lA h  H Rest srt .  Ent r i es

N am e Address Rcst~ rt Function

XAR IAN 0 0 ARI AN II Cold ~tnr t
XBRK P 5 1 Breakpoint Entry Address
XE O S 66 — Executiv e Entry Address
XRESET fl — ARIA N II Warm Start
XTR AP 31 7 Memory Trap and Executiv e Entry

Pegs ~
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SUMMARY of the AllAN IT ASSE MBLER

AllAN H Standard Assembler ProCram Line Format

a 
Each line  of assembly language source code is d i v id r d  in to  from one t o fee:

fields. These fields are the- nane’~(or label) field , the operation field , ti re
operand field , and the comment field. The name field contains the label
assigned to that  particular line ; this label is a string of alphanj : n c
diam eters , the first of which must be alphabetic , and it may opt ion eC l y er.~
aith a colon ( : ) .  Th~ operation field contains the mnemonic or p seu do—o r uh ich
~i-fin-~s th~ function . The operand field contains the operands r~e~u rce b~ oh-:
instructic-r , and the comment field is simply descriptive text.

The source line starts with the first assembler line column and •cxteni:- to
the terminating carriage return. This column is the sixth legible char:ct r cC
th e line ; it is the character following the space which follows the’ four—d ~itu n :  number. Hence , an input line consists of a four—digit line number a
Spuoc , ens the assembly language source code followed by a carriage- retorr .
lIa r de lines arc- permitted , as are comment lines (lines which are only comment ) .

The A l l AN II assembler is free format , but a “standard” format for t h e
source cede is defined to ~;crh with the F and X options on some comman d s .
fcri.:- t is:

1. The nam e field must start in the f irst
esserb~ c-r l i n e  column .

2. If th m e name field e’xists, the operation fic .h
st~~r t s  one spec~ af t er the colon or end of the name
field . If the r~a:r.~ field does not exist , the operat ion
f ie ld  sta rts in the second assembler l ine  colum. .

~~. The operand f ie ld  starts one space a f tr r  the
operation field.

~-t. The comment field starts one space after t.he
oper and field if there is one or one space after the
operation field if there is no operand f i ( l d .  The
comment field must start  with a semicolon .

5. If the entire l ine  is a comment , it must ste-rt
with either an asterisk (‘s) or a semicolon (;) in the
f i rs t  assembler line column . The asterisk is
preferred.

a
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*

Assembler Reserved Symbols ( Registers)

a 
Certain symbols are reserved by the assembler to refer to the ~fl~0/21~

registers. They may only be used in the operand field. These symbo .s are:

1. A —— the accumulator ; value 7
2. 6, C , C, E, H, and L —— the C , C , D, E, i-i , and L

registers; value’s Cr: C , 1 , 2, 3, 14 , and ~~ , r esnec t i v c ly
—— memory (pedaited he by f l ’L ) ;  v a l u r  ~

~~ . P, P2-’ —— the pro gram stat -us word ; va .ur -
~~~. C- , SF —— the stach p o in t er ;  va lue  6

a

I
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SUMMARY of the AR IAN H ASSEMBLEF~

‘a

Assembler Reserved Symbols (2— N am e s)

• Th’~ AC AN II assembler also reserves a num be r of sy enbo~ic n a mes , a1 of
whic h begin with the letter “Z”. These symbols arc used to ref ~— r e ~subroutines and bu f fe rs  wi th in  Al lA N II and the  UTILITY P h d .. Those s~~~:-els
arc:

Cymbal C eaaplc Usage Regis t ers  Af fec t e d  Function

ZAR O CALL ZfJCd —ALL— the Al lAh H Ex e- : u t iv c  Pars -z r
which parses t i e  line- in 1177
as described before; it may be
used in conjunction with  ZLIU
to input a command and parse it
for the user ’s program; AY3U7 , DIU F , -
CBU F , S1PUF , and S2EUF arr
generated

ZBBF LHLD ZBBF N/A the address of FlUE , the bin r~bu f fe r erected by the Parser
Zh-L7 CALL CLi< A ~~tput <S-F> to princip al  I/C
zg-:7 LNLC ZSCC h/fl the address of CCII , the bu f f - - :

which contains the adur  :sn of
the f irst  byth of the p:- :. : 

~

ZCA7 CA LL zc~ ; convert the AS C II h ex ad e cin ’
character in A to i ts  bi t . :~equivalent in 1-

Z i i  CALL ZCd- ~- - I convert the  low nybble of 1. -:
• its ASCII hexad ec im a l  eca v

in A
ZCR CALL 2CR A ~~tput <CR> <LF> c th~princip al I/O chann e l
ZCRL CALL ZCRL _he E:_ Cc] 1 Relative Long

D~: ~DR— g— 2 The two bytes pointed to
• by the return address m~-d~ - u~the relative displacemerd free

the next instruction . The r an :
of displacement is —3ZTf~ ‘a’

- +3?767.

21-AT CALL ZDOT A display the A register as n:
to three decimal digits , le ft
space fill

Page ~
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SUtd ’tt PY of the A l l A h  II ASSEMBLER

ZEN CALL ZEN A exchange the nybbles of the A
register

ZEOF L!ILD ZEOF N/A address of the two—byte buffer —

which contains the address of
the last byte of the primery

-u file
ZEOR JNP ZEOR fl/A address of the ARIAN II - 

-

Executive reentry point
—— this entry point can be used
to make a clean retur to AllAh H
and preserve the environment
at the t ir -~e of program
execution

2~C~T CALL Z1PT A display the A register as
two hexadecim al digi ts

7:71 LXI H ,Zl7E h/A the address mf the inpu t. lir . - ’
buffe r IFLJF ; this buff’r
is generated by ZLTN

~~~ CALL 7 Th A input one character from th
principal I/O channel

ZT1l-~ CALL ZIh7 A poll all channels for an <ESC> ;
if typed , control returned to
Al lAh II Executive ; r eturn if
no character Cr character not

ZJRL CALL ~J F,L —h-flN — Jump Rel at ive Long
t2 lid:— — (see ZCRL)

ZLT C CALL ZLI N A ,flL the AllAh :i input line cci~tor ;
HL points to BUF upon exit

ZIUT CALL ZANT —U1 di— output character in A register
c~a princip al I/O channel

ZPNL CALL ZFHL A print HL as four hexadecimal
digits

ZPP H CALL ZPP7 A ,NL print string pointed to by NE
- ending in <CR> on printer

ZPH CALL ZP CN A ,NL print string pointed to by NE
ending in <CR> on princip— ’
I/C channel

ZPI’T CALL ZPEF A print string pointed to by
return address end:ng in <njH>
(binary C) on principal /A
chann e l

• This string would b-c specified
as “ASC ‘string’ 66 P”
after the ccii.

Z1H7 CALL ZAHI— PC BC HL — DE

Page II 
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SUY~AARY of the Al lAN II ASSE~PLEP

For quick reference , the fol lowing is an alphabetized list of the Assembler
Reserved Symbols (Z—Narnes).

Assembler Reserved Symbols (Z—Naraes)

ham~ Narn -~ Name Name

ZARG 2CR ZHOT 7.OIJ T
7162 ZCRL 2161 ZP Fh L
77L2 ZICT ZI?! ZPPH
ZICI 217 ZI1~K ZPRH

ZE~ 7 ZJ RL ZPPR
ZF~~ ZL T ’

a
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CU’~ CR Y cf the A l lAh ~ AS-SE~7I El

The following is a list of the Assembler Reserved Symbols (Z—Ncm’-s) grcuped
by function .

Assembler Reserved Symbols (Z—flarnrs) by Fun -a’ ion

— Function hames

Execut ive  Parser Z A RO
In t er na l .  Buffers ZBBF , 2101, ZEOY , ZIEF
Specific Output Z[ILN, 201.
R cg i s t ~~ Cutp-u t 27-:-: , ZN-I T , ZPHL

Characte r I/ fl  ZIN , ZOUT
Str ing Outpu t ZPPH , ZPEH , Z PRE
input Line Editor ZLIN
ASCII/HEX Conversion ZCAH , ZCHA

Nybblc- Exchange ZEN
In te r rup t  Poll Z INd
Frene~ Relat ive Long. ZCRL , ZJ R L
1i—h~t A rithmetic ZA F ID

Al lAN II E n t t - y  ZE Al

Fag 6

_ _ _ _  ~~~~~ - --
- ———- —~~~-—---.

L. ~~~j  - -- - ~~~~~
- -

~~~~~~~ 
— ——-

~
--- - -- —— ~~~ —_~-_- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-~~~~~~~~. 
- - __a_

~
• _ — -— - — — -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _____________ -~

------ ----

SUMMARY of the AllAh II ASSEMBLER

S

Assembler Pseudo Ops

The following is a list and a description of the pseudo—op s re cogn i?e - :-  by
the Al lA h H Assembler.

1. AEC ‘<string> ’ —— ASCII string definition .
This pseudo—op loads consecutive memory locations
starting at the current value of the location counter
with the ACCH values of the characters specified in
the string.

2. DI <~xpression> —— define one byte. This
instruction e~’aluates the- specified operand and loads
one C—bit -  value into the memory location pointed to by
the location counter. If the number is evaluated into
a 16—bit quantity, only the low—order byte is loaded.

I. CC <expression> —— define storage. This
reserves the specified number of bytes starting at t h e
current- value of the location counter.

14~ D~ <expression> —— define one word . This
instruction evaluates the specified operand , producing
a 16—bit value which it loads into memory (low order ,
high order) at the memory location pointed to by the
location counter and the next memory location .

9. END —— end the assembly. This statemcnt~ is
not required ; assembly will stop when the end of t L ’
011 is re ached or this statement is encountered .

C- . <label> EQU <expression> —— the specified
label is assigned the computed value of the operand ;
tb-c computed value is a 15—bit quantity.

7. EXEC <expression> —— the default. execution
address is s—-t to the value- of the expression .

A . LST —— turn on the listing of the assembly of
the program on the principal I/C device if it is not
already on . This can be used in conjunction wit-h !-JLST
to list only selected portions of a program during an
-assembly.

C. NLCT —— turn off the listing of the assembly
of the program.

10. ORG <expression> —— set the origin (location
count-er) to the specific-d value. This instruction also
resets the assembly limits and the location in memory
at which  the object code is loaded . Tf an ORG appears
more than one time in the program , the limits set by
the last ORG and the end of the assembly are reflected
in the assembly limits displayed by the LDIRD command .

Pa g e
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SUMMA RY of the ARl ~~ II A E ~-~DLEF

All pseudo—ops may be preceeded by a label.
The following is an alp habetized list of the Assembler Pseudo 0ps.

Assembler Pseudo Ops

Name Name

AS-C EQU
EXEC

r,r- T C’
L1.J

END

The foilouing .  is a list of the Assembler Pseudo Ops organized by fuection .

Assembler Pseudo Ups by Function

Fun at io n  Name

Constant Defini t ion ASC , D6 , D~- - .
Storage Reservation DO-
Label Assignment EQU
Location Counter ORG
Execution Address EXEC
List Control LST, NLST
End of Assembly END

Page

- - .- - - - fl - a~-

.
-

~

- — - -a - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



p -- - - —- -— -—-

~

---- - - —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~~~

-—

~~~~

. 

-- 
- - -  

~~~~~

—

~~~~~~

“—-

~~~

---- - - -

~~~

SUMl ~A R Y of t h e  A l l A N  II ASSE~-TLER

8080 Mnemonics

~-~n -ern on~ c Mnemonic ~-:nem onic Mnemonic

ACI ADC ADD
A N ’ CALL CC
U. C’-~ C!- l
C 2  CF OlE CPI

cz DO- -:
DCI DCX DI IT
lILT IN INR m x
JC JI - . J~- -:P JN C
JN Z JR JPE JP-

LDA LDAX LHLD
LXI ~-I~I ~-~OV NOP
CIA ART OUT PCNL
PC? PU S-H RAI
RC RET RLC
INC 172 RI FRI
RP RIO FIT

STA OT-Y STC fUll
v r - ~

X T lI L

S

C
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SUNt ~ RY of tb-c ARIA ’ ! LI ASSEMBLER

Z80 Mnemonics

r-~~omonic & Opcr~ nd Z T L~~~ Equ iv Comments

SSPD <expression> Lt) (nn),f-F store SR direct
L~ PD <expression > LI OP , (n n )  load SF direct-
SI3CD <expression> LI) (nn),BC store BC direct
LCd <expression> LI- BC ,(nn) load DC direct
SDED <expression> LD (nn) ,DI store DI dire-ct
LDED <expression> LI DE,(nn) load DE direct

- 

- EXA EX AF ,AF ’
EX): EXX

SR <expression> JR a branch relative
BC <expression> J? C ,n branch relative on carry
BflC <expression> JR NC ,n branch relative on no carry
FZ <expression> JR ,n br an ch relative on zn-cc
A%Z <expression > dl N Z , n branch relative on no zn-re
DEJ <express:oc- > IJN Z r. decrement B and branch re la t  ev e on no z- - -

L% h eat Transfer Group
L77 LIII
LI
L I R  LIII

Page 10

- —S —- — -



- 

. 

_
_

_i_
_ 

- ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~-~~—~~ -—

SUMMARY of the 4pT~~d: 
~1 ASSEMBLER

~~emonic & Operand ZILOG Equiv Comments

CD CPD Compare Group
CDR CPDR
CI CR1
CIR CIII

NEC NEC Negate A
RLD RU) Nybble Rotat a
RID Ill

171 SIC NL ,DC 16—bit subtract ~-~ith carrySIC HL ,DE
SBC HL ,SP

AN AIC ML ,I3C 1~~b i’ ~-:it~ a-rry

~‘-~n -: -— Nl~ ,
ADO II L ,CP

INC 17 0 1ntc-rn~pt Mode Control
17 1

IC INC Input Group
:1-N INCI
T T  171
I I I  11:11

01 OUTI Output Group
CDI CTI

CII.  CTTI: -

g IN IN A , (C ) C— Register I/ C
COT OUT (C) , A

Page 11
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SUMMARY of the A llA N II ASSEMBLER

Error Messages

Error Meaning

A kgument error . The instruction ’s argument is of the wrong type
or generally incorrect.

1 Duplicat~- lab::I error . The label of this instruction has hen-n
~~~~~~ 

-,u~~ e.s~~. - r L .

L Label error. The label of this instrucion contains an invalid chcra.ctnr .

V Missing label error . A required label is missing.

C Opcode error. The opcode in the operation field of this instrucion
is invalid

I Pcgistc-r error . The register name is missing or invalid.

S Syntax error . The instruction syntax is incorrect .

U U n d e f i n e d  symbol. The referenced symbol is not defined .

V Value error . The- computed value cannot be represented as
16—bit value or the instruction has a syntax error. Also , an I—bit
value may have been required and a 16—bit value was generated .

S

Page 12
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