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PREFACE

MERLIN is a "mini" operating system for computer éystenis based
on the Motorola MC68Q00 microprocessor.

The MERLIN Operating System Documentation is arranged into two
distinct books.

The User's Guide is a "conecepts and facilities" manual which
explains the core ideas of MERLIN - its command interpreter, file
system, and the utility commands that provide a means to get
started on MERLIN. The User's Guide also contains information
about the software packages and utilities that run under MERLIN.
There are descriptions of how to run the compilers, the linker
and librarian, and a summary of ED - the line-oriented editor.

The Internals Guide is a MERLIN Internal Interface Guide for
programmers wishing to write software to run under MERLIN - it
covers topics such as file structures, memory layocut, device
drivers, and other information about MERLIN.

There are other manuals in addition to these two. The
additional. manuals are whole, self-contained manuals such as the
Pascal and PORTRAN reference manuals. These are separate because
(a) they are large and placing them in the User's Guide would
make that manual impossibly large, and (b) because they are
separataly priced-products.






Chapter 1 Introduction

Chapter 1
Introduction

MERLIN is a basic executive program for 68000=-based
microcomputer systems. Its main purpose is to provida an
cperating environment in which users can develop and run software
applications quickly and easily. MERLIN'S main features include:
« Single~user system - the user has the full power and

responsiveness of the MC68000 system available with no

competition for resources with other usars.
« Fixed and demountable volumes (devicas).
« Two level file structure.

o« UNIX-like command language with re-dirsction of input and
output.

« Automatic startup command file for initialization.

- The shell or command interpreter is simply a system command -
users can develop their own shells to suit their specific
needs., :

« Assignable device drivers - new devicea drivers can be
incorporated without the need for system reconfiguration.

Users view MERLIN as composed of several distinct parts:

« the £file stam provides a way to store data in named
collections %%II?E files and a way to create, examine, remove,
copy, and otherwise manipulate such files.

. the command intsrpretar, known as "the shell", provides the
basic means of tnIf&nq MERLIN what things it should do.

« the rogrammin languages provide the means to write new
software applications. MERLIN supports Pascal, FORTRAN, an

MERLIN 1.0 Intesrfacs Guide - Page 1



Introduction Chapter 1.

Assembler, and a Linker.

. the utilitvy software supplies tools to aid in using -the
system. OUtilities include an editor for creating and changing
text £files, disk-file manipulation programs and object code
mangagement programs.

Users use these dasic operating system facilities to generage
thaeir own applications packages or to do other useful work.
Theres are many commercially available packages for Ddusiness and
scientific use written in languages supported by MERLIN.

On the surface, MERLIN looks somewhat Llixke UNIX (for users
Familiar with ONIX), in that MERLIN uses the same command layouts
and methods to indicate options. MERLIN also uses the same
notation for describing files. It should be noted, however, that
MERLIN i3 not UNIX, and does not have the power and capabilities
of a full UNIX system.

This document is intended as an internal interface guide for
those wishing to write software to run under MERLIN'S control.

Internally, MERLIN's file system i3 not a proper hierarchical
file system. The file system in fact is at this time compatible
with the UCSD PASCAL file systam. Thers wers some good reasons
for doing this, the major one being a portability issue.

l.l Overview and Laycut of this Guide

Chaptar 2 is a "gensral information" chapter which describes
the basic details of MERLIN, discusses the idea of units, and
describes some of the data structures necsssary.

Chapter 3 is a detailed breakdown of the variocus system calls
that MERLIN provides.

Chaptar ¢ provides a description on "how to write a device
driver®. An annotatsd sample device is provided.

Chapter S5 is a list of the Pascal ¢types and procedure
interfaces that are described in narrative form in Chapter 3.
These Pascal interfaces are there for those who are more
comfortable in Pascal.

Page 2 MERLIN 1.0 Interface Guide




Chapter 2 General Information

Chapter.z

General Information

This Chapter supplies general information about data structuras
and the means by which software makas MERLIN system calls.
Topics covered in this Chapter are:

- a description of the units that MERLIN supports.

- data represantation.

- various data structures such as the system communication area.

- memory layout, and program environment.

2.1 Onits

MERLIN, as stated previously, looks scmewhat lika the UCSD
Pascal system. MERLIN knows about several units, that is,
external devices to or from which data may be transferred.

Generally speaking, it is only neccassary to be concerned with
units when using unit input-output - the software layer below
that of file input-output. The unit numbers tchat MERLIN
currently deals with are as follows:

Unit Number and Name Description
8 -« /nall is a2 "null" device. It acts as an infinite sink

Qor *black hole” when it is written to; when is
is read from, an end-of-file condition is
returned.

l - /console is the c<onsole, that is, the .keyboard and
screen, with echo.

MERLIN 1.0 Interface Guide Page 3
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2 - /systerm is +t=he <c¢onsole, that is, &the xeyboard and
screen, without echo.

3 - is user assignable.

4 - is the boot disk - the disk from which MERLIN

boots up, and the default disk on which MERLIN
locks £f£or commands.

5 - is a user disk. Note =hat devices 9..l12 are
also user disks.

8 - /printer is the printar if one is attached.

7 = /remin is the remote input device, such as a serial
line.

8 = /ramout is the remots ocutput device, corresponding to
{7) above.

9 .. 12 area user disks.

13..20 are user assignable devices. There may De

diffarent numbers of user assignable devices in
diffarent implementations of MERLIN.

2.2 Data Representations in MERLIN

m™his Section describes the way that data is represented
internally in MERLIN.

MERLIN is implementasd almost entirely in 68000 Pascal, with a
small number of lines of assembler code to perform raw device
Randling. Thus the discussion on data representations and memory
layout rapresent :the Pascal implementations. These notes are for
users wishing to interface foreign language implementations o
the Pascal oriented MERLIN system.

2.2.1 Characters, Words, and Long Words
Characcers, words, and .ong words are the three basic data

types. Data elements which occupy words ars always aligned on
word (even byte) boundaries.

Page 4 MERLIN 1.0 Interface Guide
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Characters, or bytes, occupy 16 bits if they are not packed.
Pac characters occupy a byte and are aligned on a byte
boundary.

Words occupy two bytes, or 16 bits. Words are the Pascal
integer data types. Words are always aligned on a two byte
boundazy. Words represent. signed integers in the range
~32768 .. +32767.

Long Words occupy four bytes, or 32 bits. Long words are
always aligned on a two byte boundary. Long words are accessible
in Pascal by the longint data type. Long words represent signed
integers in the range =~2,147,483,648 .. +2,147,483,647. Long
words are also usgsed to store memory addresses and pointers in
Pascal.

2.2.2 Becolean Data Type

The Pascal implementation has a Boolean data type. A Boolean
is always represented in a 3single byte quantity. A value of 0
(zero) reprasents false. A value of 1 (one) represents true. No
other values are valid. When a Boolean value is not an element
of a packed data structure, a full byte of storage is used to
facilitate access.

2.2.3 The NIL Pointer

As mentioned above, the Pascal implementation uses a long word
or 32-bit quantity to represent a pointer. One of the important
pPointers is the nil pointer which points to no data element (for
axampla, used to indicate the end of a list). In this
implementation, nil is cepresentad by the value zero (0).

2.2.4 The String Data Type

Pascal has a dynamic sized 3string data type similar to that of
the UCSD Pascal system. A string -is a sequence of bytes in
memory, with the first byte in the string containing the length
of the string (not including the £first byte). This means that
the maximum string length is 255 bytes. A string value must De
aligned on a word boundazy.

2.2.5 Packed Array of Character

i =} S
MERLIN 1.0 Interfaca Guide age
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The Packed Array of Char(acter) data type is not the same as
the length delimited string type described above. The Packed
Array of Character is simply a stream of bytes in memory. Thers
is no length field as in the string data type above. As with
dynamic sized strings, a packed array of character must ©»De
aligned on a word boundary.

Page 6 MERLIN L.0 Interface Guide
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2.3 The System Communication Araa

MERLIN maintains a System Communication Area in RAM. The System
Communication Area contains global information that is impertant
to running programs. Two. of the important items are the
*IORESTLT", which is the return code from input-output
operations, and the start address of the system call jump
vector.

The System Communication Area base address is contained in the
long word found in absolute location $180. The System
Communication Area layout is described hera.

IORESULT is a word value which contains a rasult code
after completion of any input-output process.

PROCESS NUMBER is a word value, which is the current process
number. The initial shell is assigned procass
number 0. Each subsequent Process raeceives an
incrementad process number.

FREE HEAP is a long word pointer to the start of the free
memory available for storage allocation.

SYSTEM CALL VECTOR
is a long word pointer to the start of the
system call vector. The systam call vector is a
table of jump addresses to the system routines.
This is described in mora detail later on.

sysogT is a long word pointer to the initial shell's
standard output £ile. SYSIN and SYSOUT are used
for court of last resoct error messages when the
Pascal system rzuns into trouble, for example,
whemn it runs short of allocatabla storage.

SYSIN is a long word pointer to the initial shell's
standard input file.

SYSTEM DEVICE TABLE
is a long word pointer to the device tabla.

DIRECTORY NAME is a long word pointsr to the currently "logged”
directory name.

MERLIN 1.0 Interface Guide : Page 7
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USER TABLE is a long word pointer to the start address of
the user command table.

DATE RECORD is the encoded form of the current date. The
Date Record occupies one word.

OVERLAY TABLZ ADDRESS
is a long word valua which is the start address
of the overlay table. This value is only used
when the running process contains overlays.
Otherwise it contains a zero (Q).

NEXT PROCESS NUMBER v
is a word value that the next process number
will be assigned.

NUMBER OQF PROCESSES
is a word values represanting the number of
processss currently active (including the first
lavel shell).

DROCESS TABLZ ADDRESS
is a long word pointer to the process table.
The process Gtable is simply a save area for
procass context information.

3C00T NAME i{s a long word pointsr to the name of the device
from which to boot the system.

MEM MAP is a long word pointer to a table describing the
limits of memory available to MERLIN on the
current hardwarse.

BCQOTDEV is a word value reprasanting the dJdevice number
of the initial boot device.

Page 8 MERLIN l.Q Interface Guide
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byte +0 L | IORESULT T
+2 LA Process Number T

. +4 [ Pointar to neaxt available free space on the heap T
+8 l Pointer to start of System Call Vector T
+1l2 [, Pointer to System Qutput File T
+16 i_ Pointsr to System Input File T
+20 EA Pointer to System Daevice Table T
+24 i Pointer to Boot Device Directory Name T
+28 [_‘ Pointsr to Start of User Command Table T
#32 l_ Today's Date (held as a Packed Record) T
+34 l_ Overlay Jump Table Address T
+38 i_ Next Process Number T
+4Q L Number of Procasses i
+42 l_ Pointer to the Process Table Array [
+46 L Pointer to the Name of the Boot Device (
+50 j‘ Pointer to Memory Bounds Map [
+34 i_ Beot Devices Number i

Figure 2-1
System Communication Area Layout

2.4 The Systam Call Vector

All MERLIN system calls are, at this time, made by reference

MERLIN 1.0 Intarface Guide
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through a vector of procedure addresses. The star: address of
the system call vector is found in the system communication araa,
described previously. Each entry in the system call vector is a
long word (32-bit) pointer. The table below is a list of <tne
antries in the system call vector.

| Offset | Routine Name | Description
+ 4o - -
{ 9 ONIT WRITE Direct write to unic.
i 1 UNIT READ Direct read from a unit. )
2 UNIT CLEAR Clear - reset a unit. i
3 ONIT BUSY Check if unit is bdusy. ;
4 FPUT Write one record to a file. !
S FGET Read one record from a file. !
& FINIT Initialize a file. i
7 FOPEN Open a file. |
8 FCLOSE Close a filae. |
9 WRITECHAR Write a character to a £ile. |
10 READCHAR Read a character from a file. ;
11 BLOGCKIO Block input-output. Transfer a 1
specified number of blocks to or |
from a file. ;
12 FSEEX Position a file to a specific record.|
13 NEW Allocate memory on the heap. :
, 14 DISPCSE Remove allocated memory. DJISPOSE is |
‘ currently a no-op. Mmemcory mnanagement|
is handled with MARK and RELZASE. i
13 MARK Mark the current position of the Lop |
of heap. ;
16 RELZASE Cut the heap back to a previously
MARK'ed position. !
L7 MEMAVAIL Determine amount of memory availaols !
for dynamic storage allocation.
18 Get directory name. |
19 LOADL Calls the loader to load an overlay. |
20 REMOVEL Remove (unload) an ovaerlay. i
PAR SYSTEM DEBUG I# NIL, thers is no debug available. |
22 MERLIN The entry point to restart MERLIN.
Figure 2-2

The System Call Vector

The last four entries in the table above are used by MERLIN and
need not normally De actassed by user programs.

Page 10 MERLIN 1.0 Interface Guide
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2.4.1 Calling a System Routine

TO call a system routine, the appropriate parameters must be
pushed onto the stack. The last thing pushed onto the stack
should be the return address (normally pushed wvia a JSR
instruction). The address of a system routine is extracted from
the system-call vector, and a JSR to that address is then
executad.

The code fragment below illustrates a way to call a system
routine. In this specific example, the routine FCLOSE is called
to close a file.

PEA FBUFP s Push address of FIB.

CLR.W -(8P) ; Close type := NORMAL.

MOVE.L $180.W,A0 ; A0 := System Communication Area address.
MOVE.L 8 (AQ) ,AQ ; AQ := System Call Vector address.

MOVE.L 32(A0),A0 ; A0 := Address of FCLOSE entry.

JSR (AQ) ; Call the FCLOSE routine.

+++ Return Address ...; PCLOSE raturns to here

2.5 Pile Information Block (PIB)

Access to files requires passing the addrass of a FrFile
Information Block, abbreviated &to FIB., A FIB contains all
information about a file, its type, buffering and so on.

Before a file can be opened, an PFIB must be allocated. The
total number of bytss to be allocated depends on whether using
Block input-ocutput is being used. If Block input-outputis being
used, the FIB is 64 bytes long. In this case, the user must also
allocate a buffer for the block. If Block input-output is not
being used, in other words the file is a text file or an ISO file
of type, the FIB is 576 bytes long, plus the number of bytas in a
record,

WINDOW is a long word pointar to the file 'window' =
the area at the end of the PFIB that holds the
current record.

END OF LINE is a Boolean that is true if an end-of-line was
encountared in the file, false otherwise.

MERLIN l.0 Interface Guide Fage 11
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y

OF FILE

»
1

>
3

STATE

RECORD SIZE

IAJ

ILE IS OPEW

ONIT NUMBER

VOLUME NAME

REPEAT COUNT

NEXT BLCOCX

MAXIMOM BLOCX

MODIFIZED

HEADER

Page 12

IS BLCCXED is a Boolean

Chapter 2

is a Boolean that is true if the file is
pesitionad at end-of-file, false otherwise.

is a Boolean that is true if this is a text

file. This is true for interactive (mode Q) or
raxt (mode =2) files. It 1s false Zor any other
Tile type.

values O,
text

take on the
is only used for

is a word value that c¢an
1, 2 or 3. This £ield
£ilas.

is a word quantity that defines the number of
bytes in a record.

is a Boolsan quantity. When true, the following
information in the structure is wvalid.
value that is true i£f the file

rasides on a blockaed device.
is a word that contains the current unit number
for this file.

is an eight byte string that contains the name
of the volume on which this file rasides. The
first byts in the string is the number of bytes
in the volume name.

is a word quantity that represants the number of
leading spaces on a line. It is included herse
for UCSD Pascal compatibility.

is a word gquantity which is the number of the
next blecck %o be read from or written to tha
file. This field only applies when the file is
an IS0 or a text filae.

is a word quantity that is the number of the
last block in the file.

is a Boolean Quantity that, when true, indicates

that this file has been changed.

is a directory entry. This information is usad
by the file systam and contains information such
as the file's name, relative disk location and
latest modification data. The directory entry

MERLIN 1.0 Interfacs Guide
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SOFT BUFFER

NEXT BYTE

MAXIMUM BYTE

BUFFER CEANGED

BUFFER

RECORD WINDOW

General Information

occupies 26 bytes in the FIB.

is a Boolean quantity that when true, indicates
that the file buffer for this file is actually a
part of this structure, instead of saparately
allocated as in the case of a blocked file.
When SOFT BUFFER is true, the following items
are part of the File Information Block.

is a word quantity that 1is the next by te
position to be read or written in the buffer.

is a word quantity that is the number of the
last byte in the buffer. This is used when
reading a file that has a partial last block or
when writing any file.

is a Boolean quantity that when true, indicates
that the £file buffer in this PIB has been
changed and therefore must be eventually written
back to the disk.

is a 512 byte array - the size of one logical
disk block.

is an array of bytes sufficiently large to hold
one record from the file. If that record is an
odd number of bytes in size, the buffer is
increased to be an aven number of bytes long.

The diagram on the next page is a graphic layout of a File
Information Block.

MERLIN 1.0 Interface Guide Page 13
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byte +0 ” i_ Pointer to the File Buffaer T
+4 L End Of Line T End Of File T
+6 L Text PFile l File State --—T
+8 i Racord¢Longth T
+10 i File Is Open i File Is Blocked T
+12 [ Unit Number on whicé the File resides T
+14 L Length of Volume Name I Volume Name (7 bytes)...T
+*22 ; Maximum Block T
+24 [ Next Block T
+26 [ R.pea:LCQunt T
428 | Pile Has Been Modified |  Unused T
+30 [ First Block T
+32 |L . chtLalcck 1
+34 L File Rind [ Uéusnd I
+36 LLonqth Bytnrof Filename I Pilename (13 bytts).....j
+52 i Number cf Bytes in thofLasE Block of the File l
+54 | Montn (4)| Day (3 bits) | Year (7 bits) |
+56 | Unused | Pile has Soft Buffes |
+s58 | Maximum Byte 1
+60 Ir Next Byte 1
+62 [ Unused [ Buffezr has been Changed T

+64..971 | 512 byte buffer if the £1le has a 'soft suzfer’ |
+572 [ 'window' big enough !crkono record of the file T

Page l4 MERLIN 1.0 Interface Guide
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2.6 Device Directory

A directory resides on a blocked device. The device directory
contains information about the volume and the files that reside
on that volume. A complets directory is an array of 73 directory
entries, the first entry being the header record which describes
the specific volume. The other 72 entries are for the files that
reside on the device. The elements in a directory entry are
described here:

PIRST BLOCX is a word quantity which i3 the number of the
fizst avaliable block on this device. This
entry is normall zero (0).

NEXT BLOCX is a word quantity which is the number of the
next available block after this entry. For the
volume header entry, this is normally 6.

FILE RKIND is a four-bit quantity which is the kind of file
that this entry describes. The next two
Subsections describe the different layouts of a
directory entry dJdepending on the f£file kind
field. The values of file kind that are of
interest arce:

a a directory header aentry.

2 a code file.

3 a text file.

5 a data file.

8 is also a directory header entry.

the file kind entry is followed by 12 bits of
unused space to f£ill up the word.
2.6.1 Directory Entzy for a Header Record
If the FILE RIND field in the directory entry indicates that

this entry is a directory header record, the following fields are
valid:

MERLIN 1.0 Intecface Guide Page 15
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VOLUME YAME is an 8-byte field consisting of a length odyte
followed by seven characters of che volume
name.

LAST BLCCX a word quantity which is the number cf the last

available block on this volume.

NUMBER OF FILZS a word quantity which is the number of £f£iles on
this volumae. '

LOAD TI a word quantity wnich is not used - it is. set -2
zaro,
LAST 3oQT is a word gquantity which contains the most

recent setting of the date. This word is in
fact a datea record.

MEMORY FLIPPED a Boolean quantity only used by the system.
DISK FLIZ?PED a Boolean quantity only used by the system.
There are &two unused bytes at the end of <the
directory header entry.
2.86.2 Directory Zntry for a ?ile Entry
If =he TFILE RIND field in the directory entry indicates that

this entrzy is any sort of file, thae layout of the entry is as
Sollows:

g

ILE NAME is a lé-byte field containing the file name.
The first byte contains the length of the field
- the remaining 15 bytes are the characters of
the file nanmae.

LAST 3Y7TE is a word quantity which is the number of 2ytes
in the last block of the file.

LAST MODIFICATION DATE
is a word guantity containing a date record
represanting the last time that this file was
changaed.

The diagram delow illustrates the layout of a single directory
entzy. The £irst section is common to all <xinds of directory
‘ antries. Then =he entries on the left hand side correspond to a
direc=ory neader entry and those on the right hand side
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correspond to a f£file entry.

.
y

Byte ——> +0 | FIRST BLOCK |
*2 i, NEXT BLOCK I
4 LAFILE KIND [ UNUSED I
+6 | DISK VOLIME NAME | FILE NAME ]
+14 i LAST BLOCK j
+16 j NUMBER OF FILES I
+18 L LAST ACCESS i
+20 L_ LAST B0OT | ]
+22 | MEM FLIPPED | DISK FLIPPED | LAST BYTE i
+24 | ONUSED | LAST ACCESS [

o

r—
g

Figure 2-3
Layout of a Directory Entry
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2.7 The Device or Jnit Table

The Device (or Unit) Table contains the maximum aumber of
devices in the first word of the <table. T™he remainder of <the
ctable consists of an entrv for each particular unit. The overall

layout of the unit table is as shown in the diagram Delow.

"

Maximum Number of Devicss

——

3yta ===> 0

——
+2 | Entry for Device 0
+20 | Entry for Device 1
+38
veese and so on until ...

T

+nn | Entry for Device MAXDEV

f—t—t—+—+—+

Figure 2-4
Overall Layout of the Device Table

Each entry in the unit table <contains the follcewing
information:

VALID OPERATION 3ITS
a word quantity which c¢ontains a Dbit-map <hat
with 2its "on" to specify those operations thac
are valid for this devics. The Dnits in the
firgt word in each entry have the following

meanings:

1 : shis unit can perform a TNITREAD
operation.

2 this unit can perform a UNITWRITE
operation.

4 this unit can perform a UNITCLEAR

operation.
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8 this unit can perform a UNITBUSY
operation.

1s 'this unit can perform a OUNITSTATUS
operation.

ADDRESS CF DRIVER

is a long word pointer to the driver code for
this device.

BLOCXED a Boolean which when true, indicates that this
is a blockad device.

MOUNTED a Boolean which when true, indicatss that this
device is mounted (a driver is assigned to it).

DEVICE NAME an eight-byte £ield which is the name of the
device. The first byte is the length of the
string; the remaining seven bytes are the actual
name of the devicsa.

DEVICE SIZE - is a word quantity which is the number of
: S1l2-byte blocks on this davica. For an
unblocked device, it is set to the maximum

intager, 32767.

The layout of each entry in the devics table is as shown
balow.

Offset +0 i Valid Operation Bits

o
4

+2 | Pointer to Driver Routine

-

+—+—+—+4

#6 | BLOCXED | MOUNTED

+8 ' Device Naﬁo*occupies
eight bytes

+16 i " Device Size |
Figure 2-5

Individual Device Table Entriaes
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2.8 Input Output esult Codes

The IORESULT field in the System Communication Aresa contains a
resul: code avery time some input-oucput Process is completed.
The :able below describes the codes and their meanings.

J Good cesylte. The operation complatad
successfully.

1 Bad Block. Usually due to CRC error on disk
read.

2 Eicher a bad unit number, or there i{s no driver

implementad for this unit.

LS

The requested input output function is not valid
for this device. For example, block write =0
the kaybocard. Also happens when attempting to
open an already open file.

E Nebulous Hardwars Error.

Lost Device - a previously accessed device went
offline.

w

[*1}

Lost File - a previously accessed fils has
disappeared from the file directory.

~3

Invalid File Name.

8 No roocm left on the device for the file.

9 this gsually indicates something diastzrous
occurrad while doing the input-output - the
device is off-line, for example.

| No Pile - the named file dces not exist.

1 Duplicate PFile - attempt to rewrite a file that
already exists.

2 File is Already Open - An attempt to open a file
chat is already open.
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gile Not Open - Attempt to operate on a closed
le.

Bad Format - Non-numeric data read in an intege:
or Real read operation.

Ring Buffer Overflow.

Write Protect - attempt to write to a write
protectaed devica.

Seek Error - Seek on a file that i1s not a text
file or a blocked file. Also seek to a negative
record number.

Device Error of unknown origin.

Page 21
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2.9 Memory Lavout under MERLIN on the 68000

Top of Memory +
| MERLIN Rernel Code

T
Y

| Shell

.

t—+— 4

Process 1l
Process 2
csece Procass n

v

-~

Permanently Resident Code

Kernel Globals

Kernel Stack

Shell Globals

-
|
o
|
_’____
i
i
I
P —

Shell Stack

Procass 1 Globals and Stack

-
.
o

t—t—t— b —t—4—+

. StTck
v
|
Heap
S1000 w—w> ‘k
$180 ~ww> | Pointar to SYSCOM Area
$100 ===> 4=
l Trap Vectors
S0 =w=> =

Figure 2-6&
Memory Layout in MERLIN
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2.10 Registar Usage in MERLIN L

Registers A4 .. A7 are raserved for system use as follows:

a4 holds the address of the overlay jump table.
AS holds the address of the user global data.
A6 ‘holds the base address of the local stack

frame. A6 is undefined for a procedure at the
ocutermost (main) laevel.

A7 holds the current stack top address.

All other registers are CLOBBERED when system calls are made.

2.1l Environment of A Running Program

The diagram below shows the run-time environment pointed to by
ragister AS.

(A5) +2Q l~ ARGC (argument count) I

(AS) +16 L_ ARGV (point to Arguments) [

(AS)+1l2 [_ Pointer to Standard OQutput i

(AS) +8 LA Pointer to Standard Input l

(AS) +4 L_ Return Addraess [

(AS) ~—w—mcma=> i* 0ld Copy of AS I
Figure 2-7

Envizonment of a Running Program
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Chapter 3
System Calls

This Chapter provides a blow-by-blow description of the system
call interfaces. In all cases, parameters are described in the
order in which they must be pushed onto the stack. The last
thing pushed onto the stack, in all cases, {s the return
address. The discussions below cover the following topics:

« Unit input-output.
« File input-ocutput.

. Memory Management.

3.1 Unie input-output

Unit input-cutput is at the lowest level of the system
input-output facilities. Unit input-output refsrances the
physical devices in terms of physical blocks (on a disk). There
are five system interfaces for unit input-output, namely
UNITREAD, ONITWRITE, UNITBUSY, UNITCLEAR and ONITSTATUS. They are
described in the subsections that follow.

3.1.1 ONITREAD and UNITWRITE - Direct Unit Data Transfar

OUNITREAD and UNITWRIT! are used to transfer information between
A memory buffer and a specific unit. Parameters are:

mit aumber a word quantity representing the physical unit
number involved in the transfer.

buffer address a long word pointer to the memory bufferc.

te count a word quantity representing the number of bytes

MERLIN 1.0 Interface Guide Page 25



System Calls . Chapter 3

to he transferred.

block number a word quantity representing the physical block
N number to be read or written. In the case of
character devices such as the keyboard or

. ' printer, the block number is ignored.

mode a word quantity which is driver dependent. For
example, in the UCSD Pascal system, one of the
functions of mode is to inhibit special
treatment of space compression indicators in the
byte stream as it flies through the driver.

3.1.2 UNITBUSY - Check if Unit is Busy

ONITBUSY can be called to determine if the unit is busy, that
is, whether it is ready for data transfer. Parameters are:

unit number a word quantity which is the number of the unit
involvaed.

UNITBUSY returns a result on the stack top. The result is a
Boolean quantity which is true if the unit is busy, false if not
busy.

3.1.3 UNITCLEAR ~- Reset a Unit

_ ONITCLEAR is called to "reset" a unit to a known initialized
state. Parametars are:

unit number a word quantity :tp:esenting the number of the
unit to be cleared.

3.1.4 ONITSTATUS - Return Status of Unit

UNITSTATUS is a catch-all procedure which, in additien to
returning the status of the specified unit, can also be used to
change unit parametars. Parameters are:

unit number a word quantity representing the phsyical unit
number involved.

buffer address a long word pointer to the buffer used for

transferring information between UNITSTATUS and
the caller.
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control 2 word quantity representing a control parameter
whose meaning i3 agreed upon between UNITSTATUS
and any of its callers. .

3.2 Pile input-cutput

This Section describes those facilities that deal with files.
In order to use the PFile input-output facilities, it is
neccessary to allocate a PFile Information Block (FIB). See
Chapter 2 for the details of an PFIB. If Blockad input-output is
being used, a bufifer must alsc be allocated for the data transfer
operations. The buffer must be big enough to hold the number of
blocks to he transferrad at any time.

3.2.1 PINIT - Initialize a File

PINIT sets up a Pile Information Block when the file is
opened. The Open File function (FOPEN) usually calls upon FINIT
to do this. User programs do not normally need to call PFINIT.
Parametaers arce:

Pointsr to PIB a long word pointsr to a File Information Block.

bytes in a record
a4 word gQuantity. There are special meanings
attached to this parameter if it is zero or
negative. If positive, it represents the number
of bytes per record in the file. If zero or
negative, it has the following meanings:

Q this file is an interactive file -
it is talking to a device such as a
terminal. An interactive file is to
all intents and purposes the same as
a text file. There are some minor
diffarences in the way that
end-of-line is handled.

-1 this £ile is a UcsD Pascal
compatible file. It is normally
declared as just file; (an untyped
f£ile), as opposed to a file of
some-type;. With this £ile
organization, the user must provide
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the buffer. Block input-output can
only be done to such a file tyre.
See the Subsection on Block

input-output later on.

-2 this file is an ISQ Standard Pascal
compatible file. That is, a file of
text;.

3.2.2 PGET and FPUT - Transfer rile Data

FGET and FPUT are considered togethear, since the calls are
identical except for the data transfer direction. There is only
one parametar:

Dointer to FI3 a long werd pointer to a File Information Block.

3.2.3 TOPEN - Open File
FOPEN "opens” a file ready for data transfer. Parameters are:

2ointer to Filename

a iong word pointer to a character string which
represents the name of the file to be opened.
The maximum number of characters in a file name
is 24 at prasent. This is composed of a
seven-charactar volume name enclosad between
slash characters "/", followed by a lS-character
file name.

Pointer to FIB a long word pointer to a File Information 3lock.

New Pile Indicator
a Boolean quantity which, when true, indicates
cthat this is a new file, and when false,
indicates that this is an existing file.

3.2.4 FCLOSE ~ Closas ile

FCLOSE clcoseas a file and severs the relationship between a
program and a file. It flushes out any buffers. FCLOSE also
disposes of the file in a manner detsrmined by the mode parameter
described below. Parameters ara:

3ointer to FI3 a long word pointer &0 a File Information Blcek.
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Mcde a word quantity indicating the disposition of
the file after it is closed. The modes are:

] normal ~ if the file is an old file
- it existed prior to this program
run, it is saved (retained) in the
file system. If the file i3 a new
file - created during this program
tun, it is deleted or purged from
the file system.

1 lock - makas a file permanent in the
Eile system, regardless of any
conditions mentioned in case (Q)

above.

2 sg:ge - purges or removes this file
zom the file system when the file
is closed.

3.2.5 READCHAR - Read a Character from a Pile

READCHAR reads a single character from a file. READCEAR only
applies to intsractive (mode 0), or taxt (mode =2) £iles.
Parametars are:
Pointer to FPIB a long word pointar to a File Information Block.

READCHAR returns a single byte value on the top of the stack.

3.2.6 WRITECHAR - Write a Character to a File

WRITECHAR writes a character &0 a file. There is a field width
specification which can cause spacs £illing. WRITECHAR only
applies to interactive (mode Q), or text (mode =2) fileas.
Parametsrs arce:

Pointer to PIB a long word pointer to a File Information Block.

Character to be written is a bytas.
Size ‘a word quantiﬁy representing a fieid width. If

size is greater than one, the character is
preceded with size-l spaces.

3.2.7 SEER ~ Position to a Specific Record in a File
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SEEK positions a file to the start of a specific record. 1I- is
intended for use in random file addressing situations. For a
text file, it positions to the specified byt2 in the fila. The
position is absolute within the file, not relative to tae
previous position. Parameters are

Pointer to FIB a long word pointer to a File Information Block.

Record Number a long word quantity representing the record =0
pesition to. Records are numberad from O.

3.2.8 BLOCXIO - Block input-cutput

BLOCKIO (Block oriented input-ocutput) is used to read or write
whole blocks on a file. BLOCXIC only applies to untyped files -
files created in mode -l. The blocks in gquestion are physical
disk blocks. In MERLIN's universe of discourse, bdlocks are 3512
bytas. Parameters arae:

Pointer £o FI3 a long word pointer to a File Information 3lcck.

Pointer to Buffer
a long word pointer to a buffer containing the
data to be read or written.

Block Count a word quantity representing the number of
blocks to be transferred.

Block Numbaer a word quantity representing the block number at
which to start the transfer. Blocks are

numbered from zero.

Read or Write Indicator
a ean quantity indicating a Read when true,
or & Write when false.

Block input-cutput returns a word quantity on the stack top.
If the value is non-zero it is the number of blocks actually
transferred. It is important to note that this value may not
always De the same as the number of Dblocks raquested - thi
happens when an aend-of-file is aencounterced. If che value is
zero, it indicates some form of error, in which case IORESULT
should be read from the System Communication Area and checked for
an error code.
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3.3 Memory Management

This section daescribes those MERLIN system calls dealing with
dynamic allocation and dae-allocation of memory. Memory
Allccation is done on a he P. The heap grows upward from the end
of the user program. The user stack grows downward from the top
of memory. When the two collide, there is mutual annihilation.

3.3.1 NEW - Allocate Storage
NEW allocatas storage on the heap. Parameters are:

Pointer to Storage
- a long word pointer which points to another long
word pointer. The second pointer receives the
start address of the allocated storage, in the
event that there is enough storage to allocats,
Note that NEW always returns a pointar that is
aligned to a word boundary.

Byte Count a word quantity representing the number of bytes
Lo be allocated. Note that if an odd number of
bytes are raequestad, NEW rounds up Lo an aeven
éwcrd) number and allocates that number of
vees.

3.3.2 DISPOSE - De=Allocats Storage

DISPOSE currently acts as a ne=cp . It does not actually
dispose of de~allocate storage as in some Pascal
implementations. DISPOSE does, however, return a NIL pointar to
the caller. Parameters are: '

Pointer to Storage .

- 4 long word. pointer that itself points to
another long word pointer. This second pointer
is the address of the region of storage to bhe
de-allocated.

3yte Count 2 word quantity representing the number of bytes
to be freed. It must be the same number as that
given to the NEW call as described above.
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3.3.3 MARK and RELEASE - Mark Heap and Relaase Heap

MARK and RELEASE are used in conjunction to de=-allo
previously allccatsd storage. They arae identical 1in &
parameter requirements: '

Pointer to Storage
a long word pointer that itself points
another long word pointer. This second poin
is the start address of the storage region to
marked or released.

MARK is used to "remember" the current position of the top
heap. RELEASE subsegquently uses the point
that MARK returns to cut the heap top back
the pravicusly MARK'ed position.

3.3.4 MEMAVAIL - Detsrmine Available Memory

MEMAVAIL raturns, on the stack top, a long word quantity whic
is the number of free bytss available on the heap.

3.4 GETDIR - Read a Directory

GETDIR reads a directory if one is available. Parametars are:

Pointer to Volume Name
s a long word pointer to a string which

represents the name of a volume whose directory
is to be read.

fointer to Directorg
a 1ong word pointer to an area of memory largde
enough to receive an entire directory.

Device Blockad indicator
is a long word pointer to a Boolean quantity
;hich {s set true if the device is Dblocked
evice.

Devics Numbeg is a long word pointer to a word quantity which
is set to the devices number. '
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Device is Valid Indicator

a long word Pointer to a Boolean Qquantity which
ls set to true is the device named by the first
Parameter above is actually on the system. If
this parameter is assigned the value false, none
of the previocus three parameters are defined.

The interpretation of the various parameters of GETDIR is as
follows:

. If Device-is-Valid is false, the device named by the first
parametar 1s not on-line. In this case, none of the othar
parameters are meaningful.

- If Device-is-Valid is true, The Device~Number parameter is
assigned the number of the unit associated with that volume.

-« The Devica-Blocked parameter is set to false if the device is
not a blocked device (such as the /printer). In this case, the
Directory parameter is meaningless. If the Device-Blocked
Parameter is set to true, the device is a blocked device, in
which case the Directory parameter contains the directory read
in from that volume.

MERLIN 1.0 Intacfacs Guide Page 33



Writing a Unit Driver Chapter 4

Chapter 4

Writing a Onit Driver

This Chapter discusses the basic concepts of writing a unit
driver for MERLIN, then shows an example of such a driver written
in 68000 assembler code.

4.1 Calling Conventions

Unit driver parameters are passed in registers, as follows:

DO.W Unit number. This parameter is useful for
validity checking where a given unit driver can
have more than one logical device assigned to a
single physical unit (such as a disgk).

Dl.L Address gg Buffer to or from which the data
transfer 15 t0 oce mads.

D2.W Number of 3vtes of data to be transferred.

D3.W Block Number at which the transfer 13 to starct.

This is only applicable to blocked devices.

D4.W Command determines what operation (UnitRead,
UnitBusy and so on), that the driver is to
verform. This parameter i3 described in detail
below. This parameter is the only wvalid
parametsr passed to unit-clear or unit-ousy.

DS.W Mode is device dependent and controls operations
such as whether data compression characters are
to be racognized.

The result of the coperation (ICRESULT) is returned in register
D7.W.
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4.1.1 Unit Driver Command Parameter

The Command passed in register D4.W describes what operation is
to be performed. The command values are summarized here and
described in greater detail below. When a given driver gets
control, the caller has already verified (from the unit table)
that this command is valid for this pacrticular unit driver. The
values of the command are:

0 Install the driver - perform any required initialization.

l Read from the unit.

2 Write to the unit.

3 Clear the unit - reset it to its initial stata.

4 Test if unit is busy.

5 Return status of unit.

6 Unmount the unit.

Install When MERLIN installs a unit, either at boot time
or when a unit is explicitly assigned, it is
called with the install parameter. The unit can
pecform any initialization code neccessary to
Set up cyclic buffers, placa intercupt vectors
and so on.

Read and Write Are self-explanatory.

Clear Initializes the devics - clear pending
interrupts and such.

Busy Check if the unit is rsady for data transfer.

Status Return the status of the unit. This operation

is device dependent.

Unmount Ommount the unit. This is called when the unit
is re-assigned a2 new driver or is de-assigned.
At this time the unit driver should perform any
clean up or restoring of interrupt vectors that
might be neccsssary.
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4.2 A Sample Unit Driver

The code below shows an entire unit driver with explanatory
notes interspersed. The driver represents a model to be followed
in broad outline rather than slavishly. Hote the use of a table
of self-relative addresses which the driver uses to jump to its
various sections. A driver organizaed in this way can be located
anywhare in memory and is independent of location.

IDENT CDURTDRI

~s

GLOBAL UARTDRIV
UARTDRIV - The NEC PD7201L UART Unit Driver

; Parameters: DO.W - Unit Number

H Dl.L - Address of Buffer

: D2.W = Count

H D3.W = Block Number

H D4.W - Command

; D5.W - Accass Mode

; Input Parameters: Result values:
; Command Unit Addr <Count Block Mode ICRESULT Busy
: 0 - Install DO.wW D7.W

; 1 - Read p0.Ww Dl.L, D2.W D3I.W DS.W D7.W

H 2 - Write p0.w Dl.L D2.W D3.W DS.W D7.W

; 3 = Claar DO.W D7.W

; 4 = Busy Do.wW D7.W D0.B8
: S - Status DO.W Dl.L D2.W* D7.W

: § = Unmount DO.W D7.W

To interpret the table above, the unit number for this driver
is always passad in register DO.W. All commands always return an
IORESULT in reglister D7.W. UNITBUSY, for example, is the only one
that passes a result back in register D0.B. The UNITREAD,
UNITWRITE and ONITSTATUS commands all asxpect a buffer address in
register Dl.L and a byte count in registez D2.W.

Tn the case of the Statuys command, the value in register D2.W
is a control parameter and not a count.
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The next piece of code is the entry for a unit driver,
illustrating how the various sections of the driver are called
depending on the specific command.

: Entry point for the UART Driver.
;

UARTDRIV
CLR.W D7
MOVE.L DL,AQ
LEA ORTTABL,AL
LSI..W #lID4
MOVE.W 0(Al,D4.W),D4
JMP 0(Al,D4.W)

IORESULT := 0.

AQ := Data buffer address.

Al := Base address of offset table.
D4 := Command*2 for word count.

D4 := Qffset from URTTABL.

GO tu appropriate driver.

e w8 We we o wa

’

URTTABL DATA.W URTINST-URTTABL
DATA.W URTRD-CRTTABL
DATA.# ORTWR-OURTTABL
DATA.W ORTCLR-URTTABL
DATA.W URTBSY-URTTABL
DATA.W ORTST-URTTABL
DATA.W URTUNMT-URTTABL

Install driver.
Read from UART.
Write to UART.
Clear UART.
Test if Busy.
Return status.
Unmount driver.

e %8 Ne Ne %o w8 w

The next few code sections illustrate the entry points and give
a broad view of the operations performed. :

Constants to define the UART base addresses.

EQU $600040
UARTAC EQU $600002

?

7

URTINST

MOVE #UARTAC,AQ
MOVE.B $18,(A0)
MOVE.B #18, (A0)
MOVE.R $2,(Aa0)

eese MmMOre code o
eees initialize the TART

-

UART A data registar.
UART A command register.

~ o

URTINST - Install the Driver.
AQ := JART A control register.
Select register 0.

Reset the whole UART.

‘' Select register 2.

e we %o %o wp

RTS s Return to the caller.

H

7

TRTUNMT 3 URTUNMT - Unmount the driver,
RTS 1 Nothing to do in this driver.
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.
’

URTRD

UrdLoop SUBQ.W
BMI.S

UrdBusy MOVE.B
ANDI.3
BEQ.S
MOVE.B
BRA.S

UrdExit RTS

’

URTWR
OwrLoop SUBQ.W
BMI.S

; URTRD =
31,02
UrdExit
UARTAC.L,DO
$#L,00
UrdBusy
UARTA.L(AQ)+
UrdLoop

~a Ne wa we Ne we we we

; URTWR

~

$1,D02
OwrExit H

Chapter +

Read character (s) from UART A.
Any more characters wanted ?
NOo - return to caller.

DQ := JART status register.
Check if receiver full.

No - wait uneil it is.

Yes - move character to buffer.
Go for next character.

Finished - return to caller.

Write character (s) to UART A.
Any more characters to write ?
No - raturn to caller.

«+s. remaining logic similar

OwrExit RTS

.
’

TRTCLR
MOVE.B
RTS

.
4

URTBSY
MQVE.3
ANDI.W
SNE
NEG.B
RTS

g~

TST

~

Page 18

to URTRD excapt for
direction of transfar

.
’

UARTA.L,DQ

e e wa

; URTBSY
UARTAC.L,DO
31,00
Do
Do

L e R T

- we

CARTDRIV

~

Finished - return to caller.

URTCLR = Clear the UART driver.
Read charactar if present.
Return to callaer.

See if character avajilable.
DO := JART status register.
Check if receiver full.
Make condition code into ...
«e. a Pascal Boolean.

Return to caller.

UART status - nothing to do.
Return to caller.

End of the wnole driver.
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Chapter S

Interface Definitions in Pascal

This chapter shows the Pascal type definitions, and the
pProcaduzre interfaces, to MERLIN. The information given here is
the Pascal representation of the narrative information in the
precading Chaptears.

S.l Basic Constant and Tvpe Definitions

Const

BLOCRSIZE = S512; number of bytes in a disk block

VIDLENGTHE = 7; number of characters in a volume name

TIDLENGTE = 15; number of characters in a file name

MAXDIR = 72; max number of directory entrias/volume

MAXDEV = 20; max number of devices on the system

MAXJTABLE = 22; number of entries in system call table

MAZUTABLE = 10; number ©f entries in user call table

MAXPROCESS = 10; max number of processes allowed

SYSCOMPLOC = 30180; t Systsm Communication Area Pointer

LOCODELOC = $01Q8; Lowest memory location pointer

HICODELOC = $010C; { Highest memory location pointer 1
{ Pile disposition codes }

FNORMAL = Q;

PLCOCX = 1;

FPURGE = 2;

FTRUNC = 3;

strings8Q0 = string{80];
dirrange = 0 .. MAXDIR;
vid = string [VIDLENGTH];
tid = string (TIDLENGTH];

MERLIN 1.0 Interface Guide ’ Page 139



Interface Definitions in Pascal Chapter 3

filekind = (UNTYPEDFILE, XDSKFILZ, CODEFILE, TEXTFILE, INFOFILZ,
DATAFILE, GRAFFILE, FOTOFILE, SECURDIR):
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5.1.1 Layout of the Date Record

daterec = packed record .
year : 0 .. 100; { 100 => temporary file |
day : 0 .. 31;
gonth : 0 .. 12; [ 0 = date not meaningful |}
end;

5.1.2 Layout of a Directory Entry

direntry =
packed record
firstblock : integer;
nextbleck : integer:;
status : boolean;
casae fkind : filekind of
SECURDIR, UNTYPEDFILE:

(dvid : vid; disk volume name
deovblock: intager: lagt block of volume
dnumfiles: intsger; number of files
dloadtime: intager; time of last access

dlastbhoot: datarec); most recent date setting
MemPlipped: Boolean; TROUE if flipped in memory
Dskflipped: Boolean; TRUE if flipped on disgk
XDSRPILE, CODE¥ILE, TEXTPFILE,
INFOPILE, DATAFILE, GRAFFILE,
POTOPILE:
(dtids eid; { title of file !
dlastbyte: 1 .. BLOCKSIZE; { bytaes in last block
. daccess: datarec); | last modification date {
end;

directory = a::ay[di::angc] of dizant:y,
pdizectory = “directory:;

devrange = 0 .. MAXDEV;
byte = -128 .. 127;
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bytes = array(0 .. 9999] of byte;

pbytas = “bytes;

ppointer = “pbytes;

string32 = string(32];

string64 = string(64];

pstringé4 = “gtring64;

strf4rec = record s:string64; end:
pstréd4rec: = “strédcac;

stringtable = array(l .. 100] of pstrbdrec;
pstringtable = “stringtable;

addrtable = array{0 .. MAXJTABLE]| of pbytes;
paddrtable = “addrtable; :

uaddrtable = array(0 .. MAXUTABLE] of pbytas;
puaddrtable = “uyaddrtabla;

memrec = record ledata: loagint;
hidata: longint:
locode: longint;
hicode: longint;:
btdev: integer;
end;
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S.1.3 Pile Interface Block Definition

type .
pfio = “£ib;
fib = record fwindow: pbytes;
FEOLN: Boolean;
FECF: Boolean;
PTEXT: Boolaan;
fstate: (FTVALID, FIEMPTY, FIVALID, FTEMPTY);
frecsize: integer;
case FIsCpen: Boolean of
true: (PIsBlockad: Boolean;
funit: integer;
tvid: vid;
freapeatcount,
fnaxtblock,
fmaxblock: inteager;
PModified: Boolean;
fheader: direntry;
case FSoftBuf: Boolean of
true: (fnextbyte, fmaxbyta: integer;
FBufChangaed: Boolean:;
fhuffer: array(0..511l] of byte;
fuparrow: integecr));
and;
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5.1.4 System Communication Area Definition

type
ptext = “text;

syscomrec = record sioresult: integer;
pProcessno: intager;
fresheap: obytas;
jtable: paddrtable;
sysout: ptext;
sysin: ptaxt;
sysdevtab: pdevtable:
pdirname: pstringé4;
utable: puaddrtable:
today: dateraec;
codejtaddr: longint;
nextpronco: intager;
numpros: integer;
protable: pproctable;
pbootname: pstring64;
memmap: " memrec;
bootdav: integer;

end ;

5.1.5 Layout of the Devica Table

TYpe
devrange = 0 .. MAXDEV;

pdavtable = “daevtabrec;

devtabrec = record maxdevno: ilnteger;
dt: array(devrange]| of
record comnds: integer;
driver: pbytes;
Blocked: Boolean:
Mountaed: Boolean:;
devname: vid;
devsize: integer;
and;
end;

5.1.6 Layout of the Process Table

S
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TYpe

pprocrec = “procrac:

procrec = record d4: array(0 .
a: arrayf(o0 .
no: integer;

. 7] of longint;
. 7] of longint;

end;
pproctable = “proctable;
proctable = array(0 .. MAXPROCESS] of procrac;
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3.2 Procedurae Interfaces in PASCAL

5.2.1 Unit Input Qutput

Procedure UNITREAD (unitno: Integer;
buffer:pbytas;
count: Intager;
blockno: Integer;
mode: Intagec);

Procedurs UNITWRITE (unitno: Integer:
buffar:pbytas;
count: Integer;
blockno: Intager;
mode: Integer);

Procedure UNITCLEAR(unitno: Integer);
Punction TNITBUSY(unitno: Intager): Boolean;
Procedure UNITSTATUS (unitno: integer;
var buffer: pbytes;
control: integer):;

Procedure UIOINIT:

=]
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S.2.2 File Input Qutput

Procedure FINIT(f: pfib; recbytes: integer);
procedure FGET(f: pfib);
procedure FPUT(£: pfib);
procedurs FOPEN (fpathname: pstringé4;

£: pfib:

NewFlag: Boolean);
proceducre FCLOSE(£: pfib; fmode: intager);
functicmn PFREADCHAR(f£: pfib): byte;
procedure FWRITECHAR(£: pfib; ch: byte; fsize: intager) ;
procedure FPSEEX(f: pfib; frecno: longint);
function BLOCXRIOQ(f: pfibs

fhuff: pbytes;

fblocks, fbock: integer;
ReadPlag: Boolean): intager;
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Chapter 1 ’ Introduction

Chapter 1

Introduction

The Linkar and Library utilities are a pair of complementary
programs which aid in the process of generating executable
programs under the MERLIN operating system.

The Linker links or binds relocatable object-code modules, and
optional modules from Llibraries, to form a program which 1is
axecutable.

The Library utility builds a library from ralocatable
object-code modules. Such a library can contain frequently used
procedures (such as the mathematical functions of FORTRAN) which
can be used in subsequent link processes.

L.l Building an Executable Program

To get from the scurca text of a program to an executable
object code file, the user must proceed as follows:

1. The source file is compiled or assembled. The result of
compiling or assembling is a self-relocatable object-code
file, along with listings and error diagnostics. This
process continues until a "clean" compilation or assembly
is obtained.

2. The relcoccatable object=-code is linked, possibly including
run=-time support libraries, to generate executable code
into a disk filas.

3. The program can then be run ‘(executed) on the machine
simply by typing its £ilename.

The following chapters in this manual describe the Linker and
Librarian object-cocde management system.
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1.2 Cverview and Lavout of this Manual

Chapter 2 covers the Linker, its use, options and messages.

Chapter 3 describes the Library management utility and how to
use it to build a library of relocatable object-code modules.

Chapter 4 is a detailed description of how object-code files

are constructed, together with details of the various types of
blocks that go to make an object-code file.
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Chapter 2

Linker

The 'Linker is a utility which accepts files of relocatable
object-code generated by the various compilers and assemblers,
plus library files generated by the Library utility, and links or
binds those into a form suitable for execution.

The Linker can also perform a partial link, where a collection
of relocatable object-modules is bound into one file that can be
used in future linking operations. This is described later on in
this section.

As well as binding together relocatable modules from various
language processors, the Linker can search libraries of commonly
used functions, (such as the PASCAL run time environment), and
link those modules that are referenced into the final loadahle
output file. ‘

In order to link relocatable modules into an axecutable
object-code file, the Linker needs the following pieces of
information:

. The optional name of the listing file where the Linker messages
and memory map information is to be listad. TIf no listing file
name is given, no memory map information is genaerated.

- The name of the object-code file in which to write the final
linked output.

- The name(s) of the file(s) from which the relocatable
object-code is raead.

- A list of one or more libraries which are to be used to satisfy
external refaerencas within the object-code file.

A typical Linker run is shown below. Linker responses are in
bold face text, and usar . input is underlined.
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Example of Linker Usage

$ linker

LINKER - MC68000 Object Code Linkerx
20=-Jul-81

(C) 1981 Silicon Valley Software, Inc.

Listing Fila - /console

Output file{.0BJ] - myproglinked

Input file[.0BJ] - myprog

Input file{.0OBJ] - paslib

Input file(.0BJ] - .

cssee LOts Of Linker Messages .....

3

The Linkar keeps prompting for more “Input files" until an
empty line (carriage return) is enterad. This enables the entry
of a whole list of libraries as places from which to satisfy
external refarences. The last one entered is usually the name of
a run-time library (PASLIB in this example). A ".obj" suffix is
added to all input filenames if it is omitted from the filename
when entered.

If the Linkar cannot find a specific input £ile, it displays a
message to the affect:

**%* Warning - Can't open input file ***
and repeats the prompt for an input file. The incorrect filename

is simply ignored and the link can be completed with no adverse
consequances.

2.1 Linker Options

Linkaer options are supplied on the command line when the Linker
is called up. Linker options are introduced by a "+" sign, a "=-"
sign, followed by a lettez, or a "?". The coptions are as follows:

7 Display status information.
q The -q option disallows quick-load-ﬁc:mat for the executable

object-code file, and forces overlay format. The +q option
(the default) allows gquick-lcad format.
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u The +u option lists unreferenced entry points. The default is
-a.

m The +m option prints the memory map in the order in which
modules are linked. The default is -m.

a The +a option prints the memory map in alphabetical order. The
default is +a.

s The +s option prints symbols that start with the "g" sign.

Such symbols are used for compiler generated symbols. The
default is -s or do not print "%" symbols.

2.2 Linker Error Messages

The Linker can display various error messages in the course of
its operation. The error messages are self-explanatory. There
are three grades of error messages, with different outcomes:

warnings are correctable errors. The error can be
corrected and the link proceeds. For example,
misspelling a filename will result in a message
to the effect that the file cannot be cpened, at
which point the filename can be retyped.

Errors are correctable in -that the user can proceed
with the 1link procass, but the generated
object-code file is not created properly.

Fatal errors are those from which the Linker cannot correct

Or racaver. In those cases the linker creturns
ta the shell.

2.3 Partial Linking

As mentioned above, the Linker can perform a partial link,
where the final output is not neccessarily executable, but a
collection of separate relocatable object-code files can be
combined into one file. The resultant file can then be used as
an input file in subsegquent link operations. The output of a
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partial link can have unsatisfied external references.

If, for any reason, the linked object file has not had all its
external references satisfied, the linker displays a message to
the effect:

The output is not executable

This message appears when external references are not satisfied.
It may mean that a program was missing some subroutines from a
library (maybe the user forgot to include the library in the link
process), or it also can appear when doing a partial link, in
which case the message i3 to be ignored, since the full link will
be done at a later date.
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Chapter 3

Library Otility

The Librarian binds compiled or assembled relocatable
object-code modules into a collection called a libracy. The
purpose of a library is to provide a repository for commonly used
object modules that have to be present when linking (see the
Linker description), such that the common modules end up bound
together into the final executable code module.

‘The library utility typically wants the following pieces of
information form the user:

. The name of the file which is to receive the listing (results
and log) of the library process.

- The name of the file which is to contain the generated library
when the library ¢eneration process is complete.

. The name(s) of file(s) (with the .obj) suffix, which contain
the constituent parts of the library to be generated.

A typical Librarian session appears below. Note that Librarian
rasponsas are in bold face text and user inputs are underlined.

$ library

LIBRARY - MC68000 Library Utility
20-Jul-81

(C) 1981 Silicon Valley Software, Inc.

Listing file - /console

Qutput Pile(.OBJ] - bodleian

Input file(.OBJ] - booksheLlt

Input file(.OBJ] - stacks
Inp??.fligééogi]interesting Librarian messages ...-.

3

. a . . r issues
1f the Librarian cannot gind the specified input file it issue
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a message to the effect:

The file 'whatﬁver.obj' can't be opened
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Chapter 4

Object Pile Formats

This chapter describes the layout of the object-code files that
the Linker and Librarian can process. The various code blocks
are described in sufficient detail that a compiler writer can
generate object-code that is acceptable to the Linker and
Librarian.

4.1 Notation Used to Describe Object File Formats

The symbol "::=" is read as "defined to be". Where a whole
list of objects appear to the right of a "pile"” of "::=" gigns,
it implies a choice of any of the objects.

Objects enclosed in "angle brackets", "<" and ">" arce syntactic
objects which are defined in terms of other objects.

An object followed by an asterisk sign, "*", can be repeatad
“zZero to many times" (the list of objects can be ampty) .

An object followed by a plus sign, "+", can be repeated "one to
many times” (there must be at least one of that object) .

4.2 Linker File Lavout

This section is a description of the Linker File at the "top
level”.

<Module File>
<Library File>

<Link File> 1w
HEL
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<Module File>

<Library File>

<Unit File>

<Exacute File>

<Module>

.
o

<Other Block>

-i.i.i.i.i.i.i.i.;.;.a...

as s e«

Chapter 4

<Unit File>
<Execute File>

<Module>* EOF mark

<Library Module Block>+ <Library Entry Block>+
<Module>+ <Text Block>* EOQOF Mark
<Unit Block> <Module>+ <Text Block> EOF Mark
<Exaecutable Block> <Module>*

<Quick Load Block>

<Module Name Block> <Qther Block>+ <End Block>

Entry Block

External Bloeck

Start Block

Code Block

Relocation Block

Common Relocation B3lock

Common Definition Block

Short External Block

Data Initialization Block

FORTRAN data area definition block
FORTRAN data area Initialization Block
FORTRAN Data Area Reference Block

FORTRAN Executable Data Area Initialization Block

FORTRAN Executable Data Area Reference Block

4.3 Bytea Lavel Description of Linker Blocks

All Linker and Librarian object-code blocks start with a single

*identifier byts”".
(base 1l6) upwards.
1l6) is an attempt

This block identifier takes values from 80
The choice of values greater than 80 (base
to minimise the probability that a regular

ASCII text file is mistaken for the -start of an object-code

block.

Page 10
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4.3.1 80 ~ Module Name Block

+ e m—————— tm—————— +
byte -—=> 0 | 8Q | size (3 bytes) |
+ o -+ B . +
4 module name
(8 bytes)
+ e + ———— ———t
12 segment name !
(8 bytes)
+ + + + -—
20 | csize (4 bytes) |
24 | comments (24 .. size-l bytes) ... |
+ + * + ———t
80 Hexadecimal 80 indicates a Module Name Block.
size Number of bytes in this block.
module name Blank padded ASCII name of module.
segment name ASCII name of segment in which this moduls will
reside.
csize Number of bytes in the code bleck for this
: module.
comments Arbitrary information - ignored by the Linker.
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Chapter 4

4.3.2 81 - End 3lock

byte =--=>

8Ll

size

csize

Page 12

8l

+ + -+

size (3 bytes)

+—+

+—+—+

- -—— e

I

csize (4 by:zes) I

- -
Hexadecimal 81 indicates this is an End Block.

Number of bytes in this block - it is always
000008.

Number of bytes in the code block for this
module.
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4.3.3 82 -~
dyte -=>
82

size

link name
user name
loc
comments

Linker/Library Referencs Manual

Object File Formats

Entry Point Block
+ + + —pmm———— -
0 | 82 | size (3 bytes) [
+ + —— b ————— +
4 link name (
8 (8 bytag)
12 user name
(8 bytes)
+ + + - ———
20 | loc (4 bytes) |
24 | comments (24 .. size-l bytes) ... |

™ *

Hexadecimal 82 indicates this
Block.

is an Entry Point
Number of bytes in this block.

Blank padded ASCII Linker name of entry point.
Blank Padded ASCII user name of entry point.

Location of

module.

entry point relative to this

Arbitrary information - ignored by the Linker.
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4.3.4 83 -~ Extarnal Referance Block

byte -=> Q

12

20
24

16+4*n

83

3ize

link name

raf 1
ref 2
zef n

Page 14

e -

- ————

83 gsize (3 bytes) |

+—+

T—t—+t

-+ rm—————— +
link name
(8 bytes)

user name
(8 bytes)

o
L

+

cef 1 (4 bytes)

raf 2 (& bytes)

de .
g ™

. . .
-l o e

gach reference consumes 4 bytes

™ ™

e
y

e
=

f——t—F+t—t—+—+—+

t—t—Ft—F—t—t—t——

raf n (4 bytes)

Haxadacimal 83 indicates this is an External
Refereance Block.

Number of bytes in this bloeck.

Blank padded ASCII Linker name of axternal
referance.

Blank padded ASCII user name of extarnal
refarcencs. ’

Location of first rceferenca relativea to this
module. .

Location of seacond refaraence relative to this
module.

Qther referencss.

Location of last referancs relative to this
module.
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4.3.5 84 - Starting Address Block

svte --> Q j 84 j siz;i?; bytesi T

4 i : start (é bytes) ) -—--T

8 L . gsize (1 bytes) : -—~‘T

12 i commenté (L2 .. éize-L byées) .o I
84 Hexadecimal 84 indicates this is a Starting
Address Block.

- size Number of bytes in this block.
starct : Starting address relative to this module.
gsize Number of bytes in the global data area.
comments Arbitrary information - ignored by the Linker.

4.3.6 85 - Code Blogk

da. o o

byte ==> ] i 83 l size;(B bytasi j

¢ . addr (4 bytes) |

8 [ object-éodo (8..éize-l byées) e I
85 Hexadecimal 85 indicates this is a Code Block.
gize Number of bytes in this block.
addr Module-relative address of first code byte.
object-code The object-code ‘- always an even number of

bytes.
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4.3.7 86 - 32~Bit Relocation Block

oyte -=> 0
4
12
16

12+4*n

86

size

addr 1

addr 2

addr n

?aqe 16

Jra, - o -

| 86 | size (3 bytes) !
+ - + —t————— +
[ addr 1 (4 bytes) |
+ + + - -+
| addr 2 (4 bytes) |
+ - + + -
| - . . l
f— +— + + -
| each addr consumes 4 bytes |
I . > L] I
+ e - + —
| addr n (4 bytas) |

Haexadecimal 86 indicates this i3 a 32-bit
Relocation Block.

Number df bytes in this block.

Location of first address to relocate.
Location of second address to relocate.
Locations of other addrasses to relocate.

Location of last address to relocate.
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4.3.8 87 - Common Block Reference

+ + + e ———— +
byte -=> 0 | 87 l size (3 bytes) l
+ + tmce e e —
4 common name
(8 bytas)
+ -+ -+ bmm———a—— -+~
12 | ref L (4 bytes) I
16 | ref 2 (4 bytes) |
20 | o« v e |
e + + e S
| each reference consumes 4 oytes ]
+ » +— - -
| ... |
R + e + —————
8+4*n | ref n (4 bytes) |
87 Hexadecimal 87 indicates this is a Common Block
Reference. -
size Number of bytas in this block.
common name Blank padded ASCII common block name.
ref 1 Location of first reference relative to thig
module.
ref 2 Location of second reference relative to this
module.
o o Other refarences relative to this module.
tef n Location of last refarence relative to this
module. :
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4.3.9 88 - Common Block Definition

+ + e e e o e tm—————— -
byte —=> 0 | 38 [ size (3 bytes) |
+ S + —tm——————— +
4 common name
(8 bytes)

12 | dsize (4 bytes) I

16 | comments (16 .. size-l1 bytes) ... |
88 Hexadecimal 88 indicates this is a Common Block

Definition.

size Number of bytes in this oblock.
common name Blank padded ASCII common data area name.
dsize Number of bytes in this common data area.
comments . Arbitrary informatioﬁ - ignored by the Linker.

Page 18 Linker/Library Reference Manual



)
5
w
*J
T
[
n
s

Object File Formats

4.3.10 89 - short External Reference 3lock

+ + + + ————
dyte -=> 0 | 89 I size (3 bytes) |
+ “+ o e e r e B T +
4 { link name
(8 bytes)
+ -+ e -+ bl
12 user name
(8 bytes)
20 | ref 1 (2 bytes) | ref 2 (2 bytes) |
18+2*n | . . | cef n (2 bytes) |
89 Hexadecimal 89 indicates this is a Short
External Reference Block.
size Number of bytes in this block.
link name Blank padded ASCII Linker name of external
refarence. -
user name : Blank padded ASCII user name of external
creferencs,
ref 1 Location of first reference relative to this
module.
ref 2 Location of second reference relative to this
module.
e e . Locations of other references relative to this
module.
ref n. ' Location of last reference relative to this
module.

The Linkar does not yet support the short aexternal reference
bloeck. It is intended to provide for one-word offsets that are
either filled in with call-relative, short-absolute calls, or
possibly calls indexed by an A-cegister, probably A4. The Linker
will support this type of block in the future, and compilers will
have an option to control the kind of generated call.
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4.3.11 8A - FORTRAN Data Area Definition Block

+- + b - e i -+
oyte -=> 0 | 8Aa | size (3 bytes) l
+ - -+ e e e +
4 data area name
(8 bytes)
+ + + + -
12 | dsize (4 bytas) |
— -+ + - ———
8a Hexadecimal 8A indicates this is a FORTRAN Data
Area Definition Block.
size Number of bytes in this block.
data area name Blank padded ASCII name of FORTRAN fixed data
area,
dsize Size of this data area.
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4.3.12 8B - FORTRAN Data Arga Initialization Block

.

byte --> 0 | 8B | siza (3 bvtes) l
+ + -+ m—————— +
4 data area name
(8 bytes)
12 | daddr (4 bytes)

16 data occupies bytes 16 .. size-l.

in tha rest of the block 0Q =+

]
t——t—

e

88 Hexadecimal 8B indicates this is a FORTRAN Data
Area Initialization Block.

size Number of bytes in thig block.

data area name Blank padded ASCII name of PORTRAN fixed data
area.

daddr Starting address for this data. -~

data The initialization data.

00 » If the size of the data block is odd, there is

one byte of 00 added toc make the block an even
number of bytes in size.
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4.3.13 8C - FORTRAN Data Araa Reference Block

byta --=> 0 | 8c | size (3 bytes) l
o pr—— + + ——
4 data area name
(8 bytes)
+ + + e e -+
12 | raf 1 (4 bytes) l
16 | reaf 2 (4 bytes) |
| T I
| each reference consumes 4 bytes |
! N i !
8+4*n | ref n (4 bytes) |
8C Haxadecimal 8C indicates this is a FORTRAN Data
Area Refsrence Block.,
.8ize Number of bytss in this block.
data area name Blank padded ASCII name of FORTRAN fixed data
area.
ref L Location of first raferencs.
cef 2 Location of first raference.
. s e Location of other references.
ref n Location of last referencs.
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4.3.14 8E - Quick Load Exacutable Block

size (3 bytes)

pyte —~=> 0

8E

fo

-+ — 4

start location (4 bytes)

o

.
o
fo
o
T
-

data size (4 bytes)

t—+—+—+—+

12 | code block bytes (12..size-1) ...

o
T

-

8E Hexadecimal 8E indicates this is a Quick-Load
Executable Block.

size Number of bytes in this block.

start location Relative starting address of the code block.

data size Total number of bytes in global common data
: areas.
code blogk The absolute, self-relocatable code block for

this program.
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4.3.15 8F - Executable Block Definition

e .

F— 1

e

byte =--> 0 i 8F size;(3 bytesi I
4 i jump téble addr%ss (4 byges) -T

8 [ jump;table siée (4 bytés) I

12 14 daéa size (i bytes) ) I

16 L ném i 00 I oaQ T
20| o | oo I_ 00 | 00 —T

24 i ;Asiza 1l iﬁ bytes): j

28 l ;isize 2 i4 bytes); I

L it
24+n*4 [ ' size n jj bytes); 1
L !

28+n*4 jump table bytes (... size-l) ...

8F

Hexadecimal 8F indicates this

Block Definition.

size

jump table address

Absoluts locad address of jump tabls.

jump table size Number

data size Total
araeas.
num Number

00 00 00 00 Q0 00

Number of bytes in this block.

of FORTRAN Data Areas.

six bytes of zero filler.

size L

Page 24

Size of first FORTRAN Data Area.

of bytes in the jump tablas.

Chapter 4

is an Executable

number of bytes in global commen data
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size 2 Size of second FORTRAN Data Area.

« o . Sizes of other FORTRAN Data Areas.

size n Size of last FORTRAN Data Area.

jump table The jump table itself, including the executable

code for the loader. For a further description,
see the section on "Executable Block Details".
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4.3.16 90 - Library Mcdule Block

oyte —-=>

90

size

12
le
20
24
28
32

module name

msize
caddr

taddr

tsize

module

module 1

module 2

Page 2§

count

. -

e
y
e

f=

+—+

- ——

90 size (3 bytes) |
+ - —————
module name
(8 byvtes)
+ + - + ———
| msize (4 bytes) |
e - — + ————
| caddr (4 bytes) |
+ + + -—— ———
| taddr (4 bytes) !
+ - + + -
| tsize (4 bytes) |
| module count | module 1 |
+ - + S +
| module 2 | . |
| module n-1 | module n |
Hexadecimal 90 indicates this 1is

Module Block.

Number of bytes in this block.

Name of this module.

Chapter 4

a

Number of bytes of code in this module.

Disk address of module.

I£ non-zero,
_block.

If zero,

Library

is the disk address of the text

Size of text block.

Number of
rafarences.

other modules

that

there is no text block.

this

Number of the first module referenced.

Number of the second module referenced.

module
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« o e Numbers of other modules raeferenced.

module n Number of the last module referenced.

4.3.17 91 - Library Entry Block

wla. -l

byte -=> 0 L 91 1 size;(3 bytesz l
4 | r link'name I i

N (8 bgtes) . 1

12[ modtile lL:

14 | I

address (4 bytas)

.
g
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4.3.18 92 -

ovte. -=->

92

size
unit name
caddr
taddr
tsize

gsize

Page 28

Tormats . Chapter 4

Unit Block

12
16
20
24

-

+ + + —-——— ——
| 92 | size (3 bytes) |
o e e m—————— em————— e————— -
unit name
(8 bytes)

caddr (4 bytes)

e
y

4
[}

taddr (4 bytes)

b
*

tsize (4 bytes)

i
™

+

H

[}

]
t—t—t—+—+

gsize (4 bytes)

.
y

-
- - -

Haxadecimal 92 indicates that this is a Unit
3lock.

Number of bytes in this block - always 0000lC.
Name of this unit,

Disk address of module.

Disk address of text block.

Size of taxt block.

Number of bytes of globals in this unit.
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4.3.19 93 - FORTRAN Exacutable Data Area Reference 3lock

+ -+ ————— e P ———— +
ovsee --> 0 | 93 | size (3 bytes) |
: + i T A -+
4 | area number e v o o o oo
+ * - ——————— e -+
6 | ref L (4 bytes) i
- - + ——— ——————
10 | " ref 2 (4 bytes) I
+ -+ “+ e -t
{ e e |
- -+ + + -+
| each reference consumes 4 bytes l
- o + + ————
| e . e _ |
+ + - + —————t
2+4*n | ref n (4 bytes) |
+ + -+ +— -
93 Hexadecimal 93 indicates this is a FORTRAN
Executable Data Area Reference Block.
size Number of bytes in this block. )
area number Data arsa numbecr.
ref 1 Address of first reference.
caf 2 Address of gsacond reference.
« e Addresses of other references.
ref n Address of lagt reference.
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4.3.20 94 - FTORTRAN Executable Data Area Initialization Block

+ + + bm—————— -+
Syte -=> o | 94 | size (3 bytes)
+ -+ - ——— -
4 | data area number| . . . . . . . . .
B~ + + + -
& | daddr (4 bytes) |
+ e + S e b -+
10 | initialization data . . . . . . !
- + + + ————
S | 0Q |
94 _ Hexadecimal 94 indicates this is a FORTRAN
Executable Data Area Initialization Block.
size Number of bytes in this block.

data area number Number of the FORTRAN Data Area.
daddr Starting address for this data. -

initialization data
The data to f£ill the block with.

Qg If the size of the initialization data is an odd

number of bytes, a filler of 00 is appended to
make it an even number of bytes.
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4.4 Zxecutable Block Details

This section describes the lavout of an executable block. It
includes details of the jump table and segment tables.

4.4.1 Layout of an Executable Block

b b e
T

byte -—> 0 i 8F | siza (3 bytes{ |
4 i Jump fable Addéess (4 bétes) -T
8 { Jump:Table Siée (4 byt%s) —I
12 i 5ata Sizer(4 bytesi I
16 i Nﬁm { 00 j_ Qo _I
zoiooiooiooiooT
24 | 'Size 1 (A bytes) ) -I
28 i lSize 2 (é bytas) ‘ I
A
20+4*n [ rSize n,ﬁé bytas) ; :I
24+4*n i Jump Taéle (... éize—l byéfs) .o I
8F Hexadecimal 8F indicates this is an Executable
Block Deafinition.
size Number of bytes in this block.

jump table address
Absolute load address of jump table.

jump table size Number of bytes in the jump tabla.
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data size Total number of bytes in global common data
areas.
num Number of FORTRAN Data Areas.

00 00 00 00 00 00
six bytes of zero filler.

size 1 Size of first FORTRAN Data Area.

gize 2 Size of second FORTRAN Data Area.

« . o Sizes of other FORTRAN Data Areas.

size n Size of last FORTRAN Data Area.

jump table The jump table itself, including the executable

code for the loader.

If any FORTRAN Executable Data Area Initialization Blocks are
present, they must immediately follow the executable block.
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4.4.2 Format of the Jump Table

+ s -+ -

A4 --> SSTOP |L Numbeg of Segm;m:S' (2 bg;tes) \
+2 [ Main éegment T;ble (32 Sytes) _T
+34 | Seq&ent Tabl; #2 (32 gytes)---+
!4 SQQéth.T;bi?.#& 235 éytes)
2+n*32 |L numizy Table En-bl (4 bites) T
i S_STA#E Desc:iétor (10 éytes) I
‘ Seg;ent #l 9;2 Descriétor [
{ ‘Segéeﬁt.#i éta 5e;c£iéto: I
{ sgqﬁent 2 P;l Descriéto: T
e o % s e s s e o @ All segment
Segment #2 P#n Descriptor descriptors

+ + + + + are 10 bytes.

L Segmant #3 P4l Descriptor l )
l RN !
L Sag. #mLP#n Desc%ipto: (lé bytas) j
-20 |  Address of REMOVEL (4 bytes) |
-16 I Add:isl of Bu%ft: (4 bgtas) [
-12 [ Addzesi of COdc;Filc (4 éyt-s) j
-8 [ Activé sggmenctnist 54 éytes) j
-4 | Address of SSTOP (¢ bytes) |
$SLOADIT | Obj;ct—coda ;nccassa:§ to [

load and executes a sagmant.

T -
™ ™ Lot L ™
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4.4.3 Layout of a Segment Table

A Segment Table consists of eight 32-bit values:

+ + + ————t e ——

byte --=> 0 l Address of first descriptor T
4 i Filé AddressTof Segme;t ---_T

8 LA Siée of codé in byteé ———T

12 [ Actﬁal Addre;s in Memé:y T

l8 [ chatch Retﬁrn Add:e;s T

20 i Seément Reférence Coﬁnt T

24 [ Acéfve Segmént-list iink -I

28 i . e .‘ Resegved r. .. i

. o .
T y ™
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4.4.4 Layout of Descriptors

Chapter ¢

An entry-point-descriptor is in,oﬁe of two states, depending

whether its corresponding sagement

formats of a descriptor are:

when Segment not in memory:

- ——
| Relative offset of this

1
i

entry in its segment.

JSR xxx.L

Absolucte éddress of

t—t—+—+—

+—t —F—
]
]
|

SSLOADIT

-

Page 36

is in memory or not. The

When segqment in memory:

+ - e e

| Relative offset of this |

——— ————h

| entry in its segment. |

o

-

JMP xxx.L |
e -+ -~
| Absolute address of |
p——— ——
[ procedure as loaded l
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4.5 Loading a Segment

A segment is loaded into memory when the first call to one of
its procedures is exacuted. Such a call is always via a
descriptor in the jump table.

The JSR to S$SLOADIT executes the loader from its entry-gpoint
'SSLOADIT'. The loader is able to tell which segement to load by
comparing the place from which it was called with the limits of
the segment-table entries found in the firset part of the jump
table. The locader then performs the following actions:

1. The loader loads that segment.

2. Fixes up all the JSR's to JMP's, so that further calls upon
that segment jump directly to the entry-point instead of
calling the loader.

3. Saves the calling routine's return address in the segment
entry.

4. Patches the return address on the stack to return th:ougﬁ
the anti-loader entry-point '$S$SREMOVEL'.

5. Jump to the procedure antry-point which caused this Lloader
invocation in the first place.

Further calls to entry-points in the segment are thus only
slowed by a single JMP instruction instead of a locader call.
When the initial call to that segment eventually returns, it will
Pass through 'S$SREMQVEL', which removes that sagment and reclaims
the memory which that segment uses.

4.6 Running a Program

When a program is executed, the program called 'run' per forms
the following steps:

1. The file containing the exacutable program is opened,
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3.

4.

It is checked to see if it is the correct format, for
example, the first byte should be BFLS'

The jump table i3 loaded into the proper location in
memory, and

A JSR to JT+word(JT)*32+2 is executed.

The normal overlay procedure then takes control to overlay the
main sagment and begin execution at its starting address.

Page 38
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Corvus Systems Technical Note ¢ Fage 1
Writing a Corvus CONCEPT Driver

Subject: Writing a Corvus CONCEPT Driver

Rev Lwvl: 0l 08-235-82 L. Franklin
02 11-08-82 L. Franklin (Update 1nterrupt vectors)

This Technical MNote discusses the basic concepts of writing a
driver for Corvus CONCEPT COperating System, tilen sShows ai exalpie
of such a driver written in 48000 assembler code.

§.1 Driver Calling Conventions
Driver parameters are passed in registers, as foliows:

Unit number '
This parameter is useful for validity checking when a
given driver c¢an have more than one logical device
assigned to a single physical unit (sucih as a disk). 1

Buffer pointer i
Pointer to buffer to/from which the data transfer is H
to be made. .

i D2 W | Length of data transfer ;
H i Number of bytes of data to be transferred. .
o ——— = - o e o e +
{ D3.W ! Btarting block number :
i i Block number at which the transfer is to start This i
' i is only applicable to blocked devices. i
- o e e e e e e e e e M e e Mmoo e an e = e R e o o a8 v = +
i D4.W ! Command i
i i Determines what operation (UnitRead, UnitBusy and so 1
{ it on), that the driver is to pecform. This parameter 1s
i i described in detail below. This parameter is the only
i i valid parameter passed to UnitClear or UnitBusy. H
o —————— b —————— B R e e T -
i DS .W | Mode H
H i Device dependent and control operations such as i
H i whether data compression charactars are to be H
i ! recognized. i
—————— R R e - e e - = - - *

The result of the operation (IORESULT) is returned in registerc
D7 W by the called driver.

Ny
Qu
oo

Copyright 1982 Corvus Systems, Inc. MHoveambher 8. |
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Writing a Corvus CONCEFT Druiver

& 2 Oriver Command Parameter

The commdnd parameter passed in register D4 W defines the

operation to be performed When the driver gets control, the
Gil.er has adalready veri1iied (trom the device tabie, that tiis
cormmand 15 valid for tin:s particuiar driver. The driver must
haive a minimum of an RTS {or each command Urivers must not use
the heap or stack for long-term storage. The values of the

command parameter are.

________________________________________________________ +
Unitlinstall ~- Install the driver H
¥ When the operating system installs a unit, either i

at boot time or when a unit 1s explicitly assigned, |
the driver 1s called with the install parameter. :
This section performs any initialization code H
necessary to set up cyclic buffers, place interrupt !
vectors and so on. i

________________________________________________________ -

UnitRead -- Read from the unit H
Self-explanatory. H

________________________________________________________ +

UnitWrite -- Write to the unit H
Self-explanatory. H

________________________________________________________ -

UnitClear -- Clear the unit H
Reset the device to its initial state. In:rtialize !
the device, clear pending interrupts and such. H

________________________________________________________ *

UnitBusy -- Test if unit is busy i
Check if the unit is ready for data transfer. H
Driver returns DO .B = 1 (TRUE) if data 1s ready for |
transfer, D0O.B = 0 (FALSE) otherwise. H

________________________________________________________ -

UnitStatus -- Return status information from unit i
This command is device dependent . Using the t
function code (D2 .W), the driver can return device !
dependent information to the calier. The buffer |
address may be used as a pointer to a UnitStatus i
parameter block. i

_________________________________________ e e
UnitUnmouynt -- Unmount the unit

This command is used when the unit is deassigned. H
At this time the driver must perform any clean up H
or restoring of interrupt vectors that might be H
necessary. . H

Copyright 1982 Corvus Systems, Inc. November 8, 1982
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4.3 Static RAM Information

Each I/0 slot is assigned a 256 byte area in static RAM. The RAM
designated for each slot may be used in any manner by the device

in the slot. Additionally, a 312 byte static RAM buffer is
avdailable for very temporary operations. This buffer may only be
used during a single call to the driver. The static RAM

locations are:

e - - .- - —————— - +

H Static RAM for 1/0 slots |
- — . ———— P ————-—- e e — - — - - — .- — - ———————— - +
i 00900-Q009FF ! CPsliram | static RAM for slot | device i
b .-~ —————- b - e e — e e e e, e e r_-_,,,r ————————— +
i OO0AQO-00AFF | CPsl2ram | static RAM for slot 2 device i
b ————— ————- - i R T J gy ey U +
{ O0BOO-Q0BFF | CPsl3ram | static RAM for slot 3 device i
- - A - - o - - e m - ————————— - +
. 00CO00-00CFF | CPsldram | static RAM for slot 4 device \
R P ——————- P, r . — -, e —m—.-———— - - - —_———— - +

e e e e e - . . m . —— .. - —————————- +

H Butfers and stack !
e e . - - e e mam-- e e, e rE, e — - — - ——.——-——- +
: 00DO0O-00EFF | CPiobuf it I/0 buffer (512 bytes) H
tm e ——— - ——-— o - ————— e e e = 4 e e e e e e - +
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6.4 PROM Default Interrupt Vectors

The Corvus CONCEPT workstation PROM contains default interrupt
handlers. If a driver uses gsystaeam interrupts, the interrupt
vector used by the driver must be restored when the driver 1s
unmounted. The PROM also contains &« table of default interrupt
vectors which must be used when restoring an interrupt vector
during unmount. The PROM locations for the default i1nterrupt
vectors are:

| Default interrupt vectors | .
bmmm e ——————— b ———— Bt e e e +
t 10070-10073 | CPivecl ! level 1 intarrupt vector (3LOTS3) |
A - - e - - = e o e e e e e e +
! 10074-10077 | CPiveol ! level 2 interrupt vector (DC1) i
o -~ — o e - e e i e e " = - = e av - = = = = = +
{ 10078-10078B ! CPivec3 ! level 3 interrupt vector (OMNINET) f
- ——————— P - ———— W o - e a = = = = e - — +
i 1007C-1007F | CPivecHd i level 4 interrupt vector (DCO) i
P — e r—,————— - ——— .~ - - - “+
{ 10080-10083 | CPivecsS { level S interrupt vector (TIMER) i
e r e —— - o ——————— B o o e o - T e = +
i 10084-10087 | CPivecsé ! level 6 interrupt vector (KYBD) H
- - o - v - e o - e e e e M +
! 10088-1008B | CPivec? i level 7 interrupt vector i
o = e - M e e e = - e e v e e e e +
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6.5 Driver Example

The code below shows an entire driver with explanatory notes
interspersed. This driver represents a modal to ba followed in
broad outline rather than slavishly. Note the use of a table of
self-relative addressaes which the drivar uses to jump to its
various sections. A driver organized in this way can be located
anywhere in memory and is position independent. This is a
raquirement of the Corvus CONCEPT Operating System.

IDENT DRVDTACOM
GLOBAL DRVDTACOM

; DRVDTACOM -~ The DataComm driver

H

; Parameters: D0.W - Unit number

; D1.L ~ Address of bufifar

i D2.W - Count

; D3.W - Blook Number

; D4 .W - Command

i D3.W - Access Mode

H Input Parameters: Result values:
i Command Unit Addr Count Block Modae iORESULT Busy
V 0 - Install Do.W D7.w

H 1 - Read Do.w D1.L D2.W D3.W DS.W D7 .wW

; 2 - Write D0.W Dt:.L D2.W D3.W D5.W D7 .W

; 3 - Claear DO.W D7 .wW

H 4 - Busy Do.w D?7.wW DO .B
H 5 - Status DO.W DI.L D2.W D7 .w

H 4 - Unmount DO.W D7.W

The unit number for this driver is always passed in register

DO .W. All commands always return an IORESULT in reagister D7 W.
UnitBusy is the only command that passes a result back in
register DO .B. The UnitRead, UnitWrite and UnitStatus commands
all erxpect a buffer address in register D1 .L and a byte count in
register D2 . W.

In the case of the UnitStatus command, the value in register D2.W
is a control parameter or a UnitStatus function code and not a

count.

The driver must protect A4-Aé whioh is used by the operating
system.
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The next section is the entry for
Driver Header Table s organized.

i
’

Driver related equates

1

iOEioreq equ 3 H
MaxCmd equ é i
; Some UART equates

+

DcmPort equ $30£21 i
Uda equ 0 P
Ust equ 2 i
RdBit equ 3 H
WrBit equ 9 H
; Entry point for the DataComm dri
DRVDTACOM
; Driver Header Table
bra.s DcmRegq H
data.b 0 H
data.b 135 H
data.b 82,07,049.,00 i
data.b dhmlen ;
dhm data.b 'DataComm driver';
dhmien equ %-dhm H

The Driver Header Table is used by
loading the driver. It must be pl
and in the order shown above.

Valid commands range from 1 to 31
command codes for the driver.

Page §

a driver, illustrating how the

IORESULT invalid [/0 request
Maximum valid command

DataComm
UART
UART
Busy
Busy

0 UART pointer
data port offset
status port offgsat
bit for input

bit for output

ver

Go to start of driver ezecution
Deviocoe blocked

(0 = false, 1 = true)

Valid commands (1-31)

Date (year, month, day, filler)
Length of 1D messaige

ID message

Value of ID message length

the operating system when
aced at the driver entry point

and are the summation of valid

Command ocodes are:

1 - UnitRead 4 - UnitClear 16 - UnitS3tatus
2 - UnitWrite 8 - UnitBusy
Date and ID messagse are used to help track different versions of
the driver. The ID message and message length (iae, a string) may
be up to 30 oharaocters in length.
Copyright 1982 Corvus Systems, Ino. November 8, 1982
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The next section

DcmReq movegq

cmp . wW

bhi.s

cler.w

movem. |

move.
move .
lea

1
1

1sl.w

move .
isrt

movem. I

DemRtrn rtse

DcmTABL data.
data.
data.
data.
data.
data.
data.

w

£€gg£g¢g¢

Page 7

illustrates how the various sections of the
driver are called depending on the specific command.

#I0Eioreq,d?
#MaxCnmd,d4
DomRtrcn

d7

di-dé/al0-aé,-(sp)

di,a0
#DomPort,at
DemTABL,a2
#1,d4
0¢(a2,dd.w), d4g
0(az2,dq.w)

(spl+,dl~-d6/al-

DcmINST-DomTABL
DomRD~DomTABL
DomWR-DomTABL
DomCLR-DomTABL
DecmBSY~DcecmTABL
DemST-DemTABL
DcmUNMT-DemTABL

Copyright 1982 Corvus Systanms,

aéd

Inc.

Set IORESULT to invalid cmd
Is command valid?

No, just return

Clear IORESULT

Save registers

A0 := Data butffer address

Al := UART pointer

A2 := Offsaet table base addr
D4 :=« Command*2 (word count)

D4 := Offset from DcocmTABL
Call appropriate subroutine
Restore ragisters

Return to caller

Install driver
Read from DataComm
Write to DataComm
Clear DataComm
Test it busy
Return status
Unmount driver

November 8, i982
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The next few code sections illustrate the entry points and give a
broad view of the operations performed.

; DemINST - Install the drivaer
DcmINST i
coda to initialize
the davice
rts ; Nothing to do in this example

i DemUNMT - Unmount the driver
DcmUNMT i
code to terminate
the device
rts ; Nothing to do in this example

; DomST ~ Device dependent status request
DemST i
code for status
request
rts ; Nothing to do in this example

; DemCLR - Clear the DataComm driver

i

DcmCLR ;
code to olear
. devioce
rts ; Nothing to do in this examplae
; DocmBSY - See if character available

; Returns: DO0.B -~ Reasult

?

DecmBSY movagq #0,d0 ; Assume FALSE (no character ready)
btst #RdBit ,Ust(al) ; Character to read?
boff.s DocmBSYr ; No, return
moveq #1,do ; Set TRUE

DcmBSYr rts ; Return

Copyright 1982 Corvus Systems, Inoc. November 8, 1982
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; DomRD ~ Read character(s) from DataComm

DeomRD C
CrdLoop subg.w #1,d2 ; More to read?
bmi.s CrdExit ; No, return
CrdBusy btst #RdBit ,Ust(al) ; Is char in UART?
boff.s CrdBusy .i No, try again
move.b Udacal),(a0)+ ; Move character to buffer
bra.s CrdLoop i Go for next character
CrdExit rts ; Retucn
; DocmWR - Write character(s) to DataComm
DcmWR H
CwrLoop subq.w #1,d2 ; More to write?
tmi.s CwrExit i No, return
remaining logic similar
to DcmRD except for
direction of transfaer
CwrExit rts ; Return

Copyright 1982 Corvus Systems, Ina. Novembar 8, 1982
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Subject Ezecuting a Program from Corvus CONCEPT Pascal

Rev Lvl: 01L. 09-1%-82 L. Franklin

Thie Technical Note explains the use of the Corvus CONCEPT Pascal
CALL function which is used to execute a program from within a
Pascal program, Also, the HALT procedure is described which is
usad by a Pascal program to set the CALL function result for the
calling program. Both CALL and HALT are intarnal to the SVS
Pascal compiler.

Refer to Technical Note it for a summary of callable system
programs and their associated parameters (arguments).

10.1 CALL Function Parameters

The general form of the CALL function 1g:

result = CALL (fileID, Ifile, Ofile, pArgPtrs, NbrArgs) ;

where:
result -~ is the funoction result of the callad program, The
function result is one of the following values:
{ 0 - execution error
0 -~ no error
1 - insufficient code memory
2 -~ code file read error
3 -~ file not executable code
4 -~ file is not linked
5 - code file open error
6 - too many processes (10 maximum)
7 - insufficient data memory
8 - terminated by user
filelID - is a4 string containing the program file name. If the
volume name is not specified, the current volume is
searohed for the specified program file. If the file
is not found in the ourrent volume, the system volume
is then searched. If the volume name is specified,
only that volume is searohed for the program file. A
program file name with a "!" prefiz indicates the
‘program file is in the system voluma. These are the
same rules as requesting a program from the command
line.

Copyright 1982 Corvus Systems, Inc. September 15, 1982
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Ifila - is the default input file FIB for the called program.
INPUT may be used to specify the default input file of
the current program.

Ofile - is the default output file FIB for the called program.
OUTPUT may be usaed to specify thae default output file
of the current program.

pArgPtrs -~ is a pointer to an array of argument string pornters.
The array contains "NbrArgs" entries.

NbrArgs - is the number of arguments to be passed to the called
program (ARGC) .

If function kXey labels are in use when the CALL function is
executed, the calling program is responsible for turning off and
reinitializing the function key labaels. If the called program
does not require user input, no special function ksy label
processing is requirad.

(o.2 CALL Function Example with No Argumeants
The following ezample calls a program (MEM) with no arguments:

procedure callpgm;
type stré4 = stringlé4l;
pstréd = Asfréd;
strtbl = array [1..1001 of pstcé4d,
pstrtbl = Asgitctbl;
var result: integer; p: pstrtbl.,
begin
p = NIL;
result := call ('/CCSYS/MEM',input,output,pAa,0);
end ;

This ezample outputs a simple memory map to the console.

Copyright 1982 Corvus Systems, Inc. September 13, 1982
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10.3 CALL Function Ezxample with One Argument

The following examplae calls & program (SystmMgr) with one
argument :

procedure callpgm;
type stréd = stringléd1],;
ostréd = Astréq;
strtbl = array (1..100] of pstrad;
pstrtbl = Astrtbl;
var result: integer;, s1:. stréd; pl: pstréd, p: pstcthl,
begin
p := @pl,; pt = @sl; s1 .= 'SETDAT',;
result := call ('!1CC.3YSMGR',input,output,pa,1);
end;

This example outputs the current date to the console.

10. 4 CALL Function Example with Two Arguments

The following example calls a program (WndowMgr) with two
arguments:

procedura callpgm;
type stréd = stringléql;
pstréd = Astréd;

strtbl = array (1..100] of pstréd,;

pstrtbl = Agstrtbl;
var result: integer;

sl ,82: stréd; pl,p2: pstréd; p: pstrthbl;
bagin
p = @pl; pl = @s1; p2 = @S2Z;
s := 'C3DISP'; 82 .= '/CCUTIL/CSH.ALTCHARSET';
result := call ('CC.WNDMGR',input,output,pa,2);
end;

This example loads the alternate display character set.
In general, the pstréd values (pl,p2,..,pn) must be-declared in

order since they become the argument string pointer array (the
compiler allocates these variables sequentially).

Copyright 1982 Corvus Systems, Ino. September (S5, 1982
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10.5 HALT Procedure Parameters
The HALT procedure sets the CALL function result for the calling
program and terminates program processing. The general form of
the HALT prooedure is:

HALT (ReturnCode);

whaere ReturnCode is the integer function result value passed to

the calling program. A zero ReturnCode is used to indicatae a
successful completion. Positive ReturnCode values are used by
the Operating System during program loading. Negative ReturnCode

values are used to indicata execution errors.

If an exeoution error (neagative ReturnCode) is set during an EXEC
file function, the remaining EXEC commands are ignored. System
development programs, suoch as the Pasocal oompiler and linker, set
egecution error codes if the program funotion is not successfully
completad. Therefore, an EXEC file with several Pascal
compilations and links is terminated at the first execution
error, saving time by not processing invalid data.

Copyright 1982 Corvus Systems, Ino. Snptnmbcrlls, 1982
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i File: colib.bit. text
; Date. t3-May-81

i

Page |

; Corvas CONCEPT bit manipulation functions

’

GLOBAL BITFLIP,BITSET,BITCLEAR BITTEST,SHIETRT, SHIFTLT, NAKEBYTE

i

; Fomction BitFlip (data,bitnum.

BITELIP MOVE.L (SP)e,Al
MOVEK. W (8F)¢,D0-Di
BCHG oo,
MOVE.V D1, (8P)

Jne (A0)

.

i Function BitSet (data,bitnum.

BITSET MOVE.L (5F)+,A0
MOVEX .V (8F)¢,D0-D1
BSET - D0,D1
MOVE.W D1,(8F)

JHP (AQ)

; Fonction BitClear (data,bitnua:
k1L

BITCLEAR

MOVE.L (SP)+, A0
NOVEM.V (S5P)+,D0-D1
BCLR 0e,0t
NOVE.V D1,(SP)

JNP (a0)

i Fonction BitTest (data,bitnum:
BITTEST HOVE.L (SP)+,A0
MOVEN.V (8F)+,D0-D1
CLR.W  (8D)
BTST 06,01
BOFF.5 BTI
HOVE.B &1,(SP)
BT JEP (AQ)

integer). integer;

. Al = retorn address

, DO = bit nmbr, DI = data word
i flip the bit

+ place changed word on stack

i return to Pascal

integer): integer,

A0 = retucn address

D0 = bit nabr, DI = data word
set the bit

place changed word on stack
return to Pascal

integer): integer,

AD = retarn address

; DO = bit ambr, DI = data word
clear the bit

; place changed word on stack
teturn to Pascal

integer): hoolean,

i M = return address

, DO = bit nmbr, DI = data word
assume false = 0

test the bit

. bit is on. return true
return to Pascal
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LU LI

S1t ; Functiom ShiftRt (data. integer): integer;

Sit
0036 285F 53t SHIFTRT MOVE.L (SP)+,AD , AG = retucn address
0038 3%F S4t KOVE.V (8F)¢,D0 ; D8 = word te be shitted
0038 E248 53t LSA.V 41,00 i shilt it right
0¢3C LN HY MOVE.W D4, (SP) , push resalt on stack
003E 4EDC §71 JHP (Al} ; return to Paseal

1

i,

¢0t , Founction Shiftlt (data. imteger). integer;

[ LI
0040 203F §2¢ SHIETLT KOVE.L (SP)+, M0 i A0 = retucn addsess
0842 301F [¥1 MOVE.V (81)+,D0 , DO = word te be shifted
0044 E348 e LSL.Y #1,00 , shift it left
G046 LN ¢5t KOVE.¥ D4, (5P) , push resuit on stack
8048 400 (13 JHP (AD) . teturn to Pascal

7t

[1 LI

4¥? ; Fonction NakeByts (n: inoteger). byte,

e,
004A 710 HAKEBITE
604r  105F 71t KOVE.L (8P)+,AD
004 30IE 73t MOVE.V  (5P)+.D0 , get w
104 1EW0 741 MOVE.8 08,(5D) , tatarn fuaction valee
0050 4EDY 75¢ NP [$1)] . teturn to Pascal

14t

170 END
ABITCLEAR 000018+ *BITSET 0000eCe BTI 000034+ *SHIFTLT 000040+

tAITELLP 000000+ *BITTEST 000024+ *MAKEBYTE  00004A+ SSHIFTRT 100034¢

0 errors. 78 lines.
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1t
1t
3t
1]
5t
6
]
"
1t
10
e
1
13
14t
3¢

CCLIBASH

Fage |

; File: celib.asa.text
. Date. 04-Oct-82

i Corvus CONCEPT operating system interface

IDENT

GLOEAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

CCLIBASH

08actSit.05actSey,08a1t5it,08a1t5¢ev,08sitType
OSmasDev,05disphv,05kybdDv, 08t inDy
0Somnilv,G3dcnzDv,05dcatDy,05s1tDy

08extCRT, pOSusecID, pOScurVnd, p0Ssyswnd, p0SdevNam, p0Sdate
sGatDir, sPutdir

include ‘fccos/os.ghl.asm. text



File

CCLIB.OSI.TEIT

§0000063

60000015
00002816
20000817

gocoo020
00000021
g0000022
00000023
40000024
00000025
40000024
00000027

[1111111)
60000039
0030002A
46000028
0040001C
§000002D

qoo0003z
aoc0003d
40000034
00000033
40000036
§0000037
00000038
00000039

$0000180
00000184
00000184

60000060
00008002

{7
18t
i
101
i1t
12t
FE L
HL

[ELI

16t
m
i
mn
10t
i
it
33
e
iy
3
in
n
19t
e
LI
4
(2L
(LE)
45t
Aér
Lk
L1}
n
HE
LN
it
L
HLL
35t
Y
57t
LA

LR LI

(1A
in
i
b3
e
5

{6t ;

(YA
(13
"
e

CCLIBASK

; File. os.gbl.asm. text
, Date. 10-Aug-83

fage 1

, Cotvus CONCEPT operating system data stroctore squates

; Mdditional Corvas CONCEFT 1/C result codes

[0Eioreq oqu

I0Enotss equ
I0Etimet equ
10Enobuf equ

[0Ewndln equ
10Ewadbe equ
10Ewndcs equ
[0Ewadde equ
10Ewndds equ
[0Ewndiw equ
10Ewndws equ
10Ewndwa eqo

10Enodsp equ
10Enckyb equ
T10Enotin equ
10Enocan equ
10Enoprt equ
I0Entdrv equ

10Etblid equ
10Etbif]l equ
10Etblig aqu
10Ekybta equ
10Eniopn equ
[0Eprmin equ
10Efnccd equ
10Eclkaf equ

i Systen Common
pSystom eqe
S8ysKybdFlg equ
SysByteSca eqs

; Systen Common
SCiorslt equ
8Cprecne aqu

i
11
13

K
31
KL}
33
3
7
u
39

L1}
4
L}
LE]
L1
43

30
il
L
13
1L}
HH
3
37

Paoiater
16140

HiN
§0184

Lquates

Tnvalid 1/0 tequest

Transporter not ready
Timed out waiting for Omminet event
Read without a valid write bufier

Iavalid window function
Window cieate boundary
Isvalid character sel

Delete current window
Delete system window
Inactive window

Iavalid window record
Invalid system window nusber

Display driver not available
Keyboard driver not aviilable
Timer driver not available
OMNINET driver not available
Printer driver mot available
No fleoppy drive at siot

Tavalid table entry 1D

Table full

Table entry in gse

Kegboard transmission error
Invalid amit (/0 parameter
Invalid parameter block lemgth
Invalid tunction code

Clock (hardware) malfunction

,pointer to address of SYSCON
;keyboard conmtrol flags
idisplay driver - bytes per scan lime

;waed - 1/0 gesult
;werd - osrrent process sumber
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goodoood 1% SCfreehp equ { Jlint - free heap poinier
40060008 13% SCitable equ L] ilint - jump table pointer
ooooegoC 7§% SCaysonl equ 12 ilint - default output file peinter
40060010 74* 8Csysin equ i4 Jlint - defaultl input file pointer
poo00014 75 SCdevtab equ 0 Jlint - device (unit) table pointer
qo000018 7ét 3Cdirnaa equ i ;lint - directory name string pointes
0000001C 77t SCutlable equ H ;lint - oser table peinter
19e0ag20 78% 5Cloday equ 2 ,word - system date
00000022 79¢ SCcodejt aqu KL ;lint - code jump tablie pointer
20000024 8% dCnxtpro equ 38 iwotd - next process number
oo000028 81% SCnumpro egu [1] iword - number of processes
40040002A 82t SCprotsl equ 41 ilint - process lable pointer
0000002E 83t SCbhootnm liqu 113 ifint - boot device name pointer
Q0060632 84% SCmemmap equ 30 ilint - memocy map pointer
0000003¢ 85t §Cbootdr equ 1 iword - boot device number

16t H

LEA] , CONCEPT additions

1w, equ ) iword - unused

[ TLI equ H] ;word - unused
4000003C §0¢ SCslttb! equ &0 ilint - slot table pointer
008604 f1* SCrootw equ 1) ilint - root window record pointet
Hae0044 §ir SCourtw equ [1] (lint - curcent window record painter
g400c0048 73t SCoucrk  equ 13 ;lint - current keyboard record pointer
8000004C 74* SCuserid equ H ;word - Coastellation user ID
0000004E 73t SCvrsnbr equ 78 ilint - corzent version number siring pointer
gtaeoes2 74t SCvrsdat equ §1 jlint - current version date stcing pointer
0080005¢ 97t SCwndthl equ L1 ;lint - window table pointer
9000005A 982 SCsosinh aqu 90 iword - suspend inhibit count
0080003C §9% SCsusreg equ 1 ;word - suspend request if non-zero

HL
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103,

103t , System Vector Equiles

104
13080000 103r SVuwrite equ [ AL} jonit write
00000004 104* SVuread equ [LX ] ,unit read
daococage 107t SVuclear equ 4 yunit clesr
0008000C 108* SVubusy equ iy ,unit busy
1003010 199* SVpat equ (EX} pat
00000014 118t Svget  equ st ipet
£0000318 141t 8Vintt  equ (111 (init
0000801C 111t SVopen equ Tee ,o0ped
000020 113t SVciose e¢qu (L1} (close
00330024 114t SVwichar equ 1AL ;writechat
60000028 113t SVrdchar equ 19r4 (readehat
0000001C 114 SVbikio equ [FR11 (blockie
§0000630 117t SVseek  equ 114 iseek
000008034 {18t SVnew equ 134 BT
06060038 119t SVdsposa equ 1484 ;dispose
aga0003C 110* vmart  equ 134 itk
80036340 t21% SVrlease equ 164 sreleise
90080044 1110 SVmavatl equ 1724 ;memory available
10066048 123v SVgetdic equ 1824 iget directory
00000060 1240 SVerkpth equ 4 ;orack path name
10030064 1237 &Vustat equ 1314 Cunit status
0000007¢C 1242 3Veli equ 114 ;oommand line interpteter
sGoecasd 117t 8Vgetvnm equ kAL (qet volume nimes
foacooed 1id* Vvaldir equ FE L] ,check valid dirsstory
fooqoaes 129* SV(iipdic equ FLLL ,Llip ditectery
0o00gonsl 130 SVschdic equ FELL] ;search dirsctory
00000090 131r SVdeleat equ 4 idnlete ditectory entry
00000094 131* 8Vputdir equ Ty ;weite diveotory
facao09e 133t BVuinst! equ k1LY ,untt iastall

1342

135¢

1347 , Memory Map Equates

137
f0G00000 134t MMlodta equ [} jlint - low data poiater
00000004 139t MMhidta equ ] Jlint - high data pointer
6000008 140 XMloced equ [} ;lint - Jow code pointer
00608000C 141t H¥hicod equ 11 ;lint - high coda pointar
60000010 141t MMbtsw  equ 16 word - boot switches
pgegenil 1431 MMbtdey equ il ;wetd ~ boot device mumber
toc00014 144 MMbEsit equ i ;word - boot slol number
00000014 143t HMbisry aqu 1 ;word - boot server number
tgocoate 144t MMbtdry  equ H] mord - boot drive asaber
pO00B01A 147t MMbtblk equ 1 ;word - bool volume Biock number

LT L
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$0080002
00000004
t6os000?
10000008
20000010
00000014
0000815
0000001
10040017
80400018
00060019
45000012

a800001C
10000020

10000000
conon0d:
10000004
1400006
toaecooe
00000004
1006000C

10000080
0p0ge001
10000402
40008004

130t

154

153
154
193¢
1548
1572
158
151¢
140t
tele
i
143¢
164t
163¢
144t
167t
1L

19t

174t
171¢
171t
173t
174
175¢
174t
1711
174t
174
1801
1841
i
1832
144

CCLIBASH

i Unit Table Equates
153t :

1
UTiodey
UTbi{
VTatd
UTdid
UTsix
UTslt
UTscv
UTdtv
UTtyp
UTspt
UTtps
UTre
UThik
UTlen

» 8lot Table Equatas

SThtsit
8Tbisty
STacsit
8Tacste
STalsit
8Talsry
STinfo

STambr
STtype
STndcy
BTinfol

#qu
aqu
0qu
U
’qu
qu
equ
aqu
qu
equ
qu
tqu
equ
equ
equ

(111

-~ - e

20
i1

u:
1.

i
13
H)

A
18
31

- = o

e B )

Page §

Jint - 1/0 driver pointer
ibool - blocked desice flag
(bool - mounted device flag
sstr? - device 1D

ilint - device stze

ibyte - device slot

ibyte - device secver

Jbyle - dist drive nmbr
ibyte - disk dcive type
;byte - sectors per track
ibyte - tracks per side
ibool - device read only
Dyte - ... unuged

;lint - dist base block

' eniry length

,boot slot ngmber

boot server number
(dctive glot number
,active server number
ialternate slot agmber
;altetnate server number
jarray [1..53 of ...

V

i slot namber (1-35}

; device type (slotiypes)
; number of drives

. device info length
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10,

187t ; Character 3et Record Equites

{44,
00000060 189% CStblloc equ L] ,character set data pointer
00000004 198¢ (Slpch  equ ] ,scanlines por chiracter (assume wide)
1000006 1911 CSbpckh  equ ) bits per character (vertical height)
oee00008 193¢ CSfrstch equ [] itirst character code - ascii
000000A 193t CSlastech equ 10 ;last chatacter code - ascii
0000000C 194% C8maskt  equ 12 ;nask used in positioning oells
goedacio 195% CSattrl equ 14 ;ittributes

1yt - , bhit 9 =1 - vartical orientation
go0e001: 197¢ CSattrl  equ 17 ,curcently soused

118t

S AL

108* , Window Record Equates

Wi,
00000000 101t WReharpt equ | ;character set pernter
g0000004 203t WRhomept equ 1 home (upper left) pointer
Q0000008 204t VReurader equ ] ,cucrent location pointer
go0080080C 205* WRhomeof equ 11 it oftsel of home location
4000000E 104 WRbases equ i4 Jhome ¥ valae, relative to root window
00000010 107¢ WRbasey equ 16 Jhome y velus, relative to root window
§0080012 208t WRingths equ 18 ,meximum 1 vilue, relative to window (dits)
pooadcts 149" VRIngthy eqo 10 ,aanimus y value, telative to window (bits)
00000014 110t WRcurss equ 11 ;cutrant ¢ value (bits)
00000018 211t WRcoursy equ H! ,curcent y value (bits)
10000¢1A 212t WRbitofs equ H bit offset of current address
0008a01C 213* Whgrorgx equ H] ;qraphics - ovigin & (bits relative to home loc)
0000001E 114 VAgrorgy equ K1 ,graphics - origin y (bils relative to bome loc)
00800020 103t WRattcrl equ 1 Jattributes

114 .
00008008 117t invese  eqo ] ,  inverse video mode
[ITLLELD 114t undscr  equ 1 , onderscoce mode
00000002 1192 insmod  equ 1 , insert mode
10000003 110t viddeflt equ 3 , 0 =VonB [ =BoenV
00000004 1212 noautolf equ L] , 0 = aote LF w/CR, 1 = no awto LF
00000003 121t syswin  equ H . systes defined window
00000008 1130 active equ 1 , active window
10000007 1140 suspend equ 7 . suspended window

1% f
000600:1 176 WRattrl equ 3 ,attributes

mun '
00000000 1180 vert €qu [} ' 1 = vartical, @ = horisostal scteen
00000001 119* graphic equ 1 . 1 = graphics, 0 = charaster mode
$0000002 130* curson  equ i . 1 = cursor o8, 0 = cursor off
00660003 1310 invcurs equ H , 1 = 1nverse, 0 = ondeciine cursor
00060004 131t wrapon  equ [} , 1 = wrap, 0 s clip at eoln
00800003 113* noscroll equ H ;1 = mo seroll, 0 = scroll
00000406 134t clrse equ ] , 1 = paging mode
60000007 1330 vidset equ 1 , 1 = inveise ¢ = normal

134 i
00000022 137t WRstate equ HL] ,usad for decoding escape sequences
400008423 2381 WRrcdlen equ 3% ,window description record [eagth

13 '
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00000024 140% WRlength equ 3¢ ;actual window record length
e
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qodo0
0000
o004
(L1}
Go0E

(12}
@wie
0014
(I
GO1E

001t
102
[[}]]
[LH]
002E

0030
[1E]]
[L1EL]
§03e
003E

un
116
e
{E73

17
1Y
e
{ETS

un
11
IR
4E73

1278
1
k{1
111}

[111]
003C
B004 0004

(241
003cC
0004 Q004

0184
go3c
1008 0004

[ 1]
003c
000A 0044

i
[
1451
1446
un
un
U9
150t
51t
i3
1
154t
135t
1564

1A

38
199t
o0
1
42t
W
i
3t
144t
Wn
1
1t
17
it
171t
un
174t
1751
74
un
i

171

180
Iy
un
HED
L
HEL
Wit
3w

CCLIBASN Page

, OSACTSLT - Get active slot function

; FUNCTION 0Sact5lt: inteqer;
0SactSIt
move. ! pSysCom.w,al
move.l BCslttbl(al),al
move.w STacslt(al), é{sp)
rts

, OSACTSRV - Get active server functien
; FUNCTION Q5act5cv: intager,
0SactScw

move. | pBysComn.w,al

move.l SCeittbl(at),al

sove.w STacscvial), 4(sp)

1ts

; OSALTBLT - Got alternate siol fumction

; FUNCTION 0S¢It8It. integer;
08altslt
nove. ! pBysCom.w,al
move.l BCsltibl(at),al
nove.w STalsitlal), 4(ep)
rts

; OSALTSRV - Gel altersate sarver fencti
; FUNCTION QBaitScv: integer;
i
08altsry
move.l plysCom.w,at
move.l BCsittbl(al),al
nove.w STalsrvial), d(sp)
rts

,Get pointer to SysCom

,Cet pointer to slot table

Gat active slot from slot table
;Retuen

iGet pointer to SysCom

;Get pointer to slot tabie

;Get active server from siot table
;Return

;Cat gointer to SysCom

;Gat pointer to slot Qable

;Gat alternate siot from siot table
;Return

iGet pointer to SysCom

;Get pointer to sjot table

;Got alternste secver from slot table
jRetura



File

o
t04l
[LLY
4044
G046
0048
[LL1Y
§04E
0030
G054
0058
§05¢
0040
(111}

[T

Q048

(111}
[111)
({11
404E
un
@07¢
oo7s
07
007E
4080
[111]
4088
(111}
408
[11]]
0092
0094

- CCLIB.OSI.TEXT

HEH
301
S4e8f
PELY)
§D1C
1]
§C14
Corc
(T3]
1278
1269
1831
6002

4117

4ED0

103F
SASF
un
1269
k17R]
1441
COFC
Dice
1249
ik
700!
B3c?
4700
7008
931
- 4EDO

0003

0004
000C
(381
003C
(LIS}

(13 1]
0014

(1]

(111

(11}

0004

111

ot
1
i
193
e
195
1941
7
ivee
1991
300
e
392
303t
304
303
3042
307
k110
309t
310
KL
g
i3
14
31t
14t

LY
9
al0t
e
311t
313
34
315t
324
un
38
329t
330
3
(N

ELED

kXL
135¢

CCLIBASH

9

; O8SLTTYPE - Gef device type for slot function

, FUNCTION OSsitType (slot: integet): siottype;

0Ss1tType
move. [
agve.w
addq. |
"subq.w
bit.s
cmpi.W
bge.s
aulu
addi.w
nove. |
move. |
nove b
bra.s

sittypd clr.b

slttypd isp

{sple,al
(sp)e,d0
82,5p

1,40
slttypd
65,40
sittyp8
€5Tinfol,d0
#58Tinfo,do
plysCon.w,al
SCsittbliat),al

§Ttypedat,do.w),-(sp)

slttyp?
-{sp)

(al)

iGave return address

;Gel slol number

Remove function result from stack
;Compute oftset into slet iabje
JEreor return «f siot mot vaiid

1

Ecror return 1f slot not vaiid
t

,Gel pointer to SysCom

;Get pornter to slot table
,Gel siot type for siot
Retuen

5S¢t slot type to no device

iReturn

i OSEXITCRT - Check for esternal CRT function

’

OSextCRT
nove.
addq.
move.
nove.
nove.
nove.
nule
adda .l
nove. |
nove.
Boveq
capa.l
beg
noveq
move.b
jap

—_f = e o

—

escrty

; FUNCTION OSestCRT: booiean;
n

(sple,al

11,s5p
pSysCon.w,al
Stdevtablal),al
(al)+, 40

at,al
HiTien, 40
a0,z
UTiedrv(al),at
UTiodrv(al),al
1,40

41,3l

excrtx

40,40

a0, -(sp)

(al)

Save return address

Remove funclion result irom siack
iGet pointer to SysCom

iGet pointer to device table

;Get number of devices

,Compute last device pointer

it
iGet driver pointers

R

(Assuae TRUE

,Otiver {0) = driver [MAIDEV):
iYes, retutn

i6et FALSE

,Set function resuit

;Return



File. CCLIB.GS1 TEIT CCLIBASK Page 10

KELLIN

934t , 05mazDev - Cet mamimum device numbet function

e,

1460 , FUNCTION OSmaxDev. integer;

L L
11313 342t OfmaxDer
109¢ 178 0180 FLEL seve.! pSysCem.w,al ,Get pointer to SysCoen
gasn 1240 Q01N 44t sove.l SCdevtab(al),al ,Get pointer to device table
GOFE  3ESL 0004 345t sove . w (al1), 4(sp) ,Get number of devices
30A1 4ETS e 1411 iReturn

Hn

e,

1490 , 05dispDy - Get DISELAY driver device nomber function

354,

351t , FUNCTICK 05dispDry: integer,

s,
[121] 353 05dispDrv
1A 4247 ERLL clrw  -(sp) Get nuaber of devices
00AL  GLEE 335t bsr.s  OSmiaDev it
G0A8 30IF 15462 nove.w (spi+,d0 it
GOAA  3E4D 0004 3 move.w 40, 4(sp) ;5et function result
S0AE 4E73 FH L ’ tts Return

N

300,

361t , OSkybdDv - Get XYBD driver device number fuaction

W,

1630, FUNCTION GSkybdDv. 1nteger;

LI L LI
0484 345t 0SkybdDy
00B0 4147 L e clr.w  -(sp) ;Get number of devices
0082 ¢1fl Wn bsr.s  OSmasDev it
1084 301F HE L aove.w (5p)e,d0 it
00B¢ 5240 n subgq 4,40 ,Get device nomber
60BE  IE40 0004 370 nove.w d6,4(sp) ,3et function result
BOBC 4B ERAR 1ty JHefurn

72

e,

1741, 05timlv - Cet TIMER driver device number function

FEE LI

174t , FUNCTION OStiaDv. integes;

n o,
(1114 178 05t iady
G0BE 4247 379t elt.w -(sp) ,Get number of devices
GeCy 14 ot bst.s  OSmaxDer it
goc:  301f e move.w  (sple,dl o
00Ce 334} k13 subq 41,40 ;Get device number
0Ce 3F40 0004 kL sove.w 40,4(sp) ;9et function result
00CA  &E73 L tts ;Return

185

i,

387¢ ; OSocmniDv - Get OMNINET driver device number function

F11 LI

19t ; FUNCTION OSomniDv. integer;
k1] LA



File:

(114
nce
0CE
600
0002
wom
tons

[L]])
40D
[13Y
@4DE
[114]
E
G0E¢

(111
(114}
Q0EA
§0EC
QUEE
WFo
[[23]

00F¢
Q0F$
(113
40FA
Q0FC
(1134
0102

CCLIB.OSI.TEIT

4247
41C¢
301
3740
IFee
LH ]

LH Y
6188
301F
bR 1]
ki)
4E73

4147
$1AA
J01E
3840
3P40
4E73

4267
419cC
JotLr
MY
3F40
LA

0004

0004

0004

a004

e
193t
313
394
EREL
376t
397
198t

399t

{oge

01

LIFL
4031
404
(113
4046
407t
408+
£09
110t
an
LI%A)
3¢
Hir
15t
i1t
LI
418t
LIS A
4240
21t
41
4132
{14
415
{14t

427

L] L}

430
§31r
131
433t
130
43
4342
3n

CCLIBASM

0SomniDy
olr.w -{sp)

bst.s  OSmaaDer

nove.w (8p)+,dd
subq 43,40

move.w d0,4(sp}"

tts

i

,Get number ol devices
;l

,l

,Get device oumber
,Get funclion resuit

JAeturn

i 05dcmiDv - Get DTACOM2 driver device nomber functioen

; FUNCTION 05dcm2Dv: integer;

1]
0SdcmlDy
clt.w  -{sp)

bst.s  O3maxDer

nove.w (sp)e,dl

subq 4,40
move.w d0,4(sp)
tts

(Get nomber of devices

,Get device nuabe:r
8¢t function result
iAetdrn

i; 05dcmiDvy - Get DTACOMI driver device number function

; FUNCTION OSdomiDv: integes;

0SdcafDy
elr.w  -(sp)

bst.s  QSmaxDev

nove.w {spl+,dl

subq 43,40
move.w d0,4(sp)
tts

'

iGet number of devices
;l

;l

,Get device aumber
(Set function cesult

,Return

i G5s1tDy ~ Get SLOTIO driver device number (unction

i FUNCTION 08s1tDv: integer;
H7n

09s1tDy

clr.w  -(sp)
bsr.s  03maxDer
move.w {sple+,d0

subq 46, d0
move.w dd,4(sp)
rts

;Get number of devices

’l
.t
,Get device number

(Set fonction resait

JRetutn



File.

0104
o4
210A
[131)
1"

[ 231
LIt
pi1d
011E

0i20
[1¥1]
[2%3]
0
012¢
0128
012
0130
0134

0138
[1%1]
613a
11
[IR1]
0143
0144
B14A
0150
1152
[1$1]
015

CCLIB.OSI.TEIT

Hil)
QEAE
0004
4E73

i)
irst
4E73

i05F
0LF
1E02
cidd
078
1048
Hikl
4E7S

03F
KL
corc
iro0e
H
1068
nec
Dico
D1EC
[igl]
LE75

(411}

0000 604C

(Y]]
0044

o184
005
(1]

0620

0180
0014
0040

oooe
0004

[111]

[111]

Q002

L1111

°n
o
Wi
i
[LED
e
45
144

440
“Hn
(LRM)
450
431t
51
453t
LH L
433
454t
4570
[H L
{in
40t
LI
i
LIE
W
445
LT3
4
i
[130
470
471
417
in
1742
475t
474
an
e
471t
AL0t
ait
i
un
LLEL
“i
et
@t
LI ]
L1R)
490t
1

CCLIBASK

1

pOSuser(D - Get Constellation user ID pointer

FUNCTION pOSaserID: pointer;

pOSuseriD

1

’

sove. |
addi .l

pSysCon.w, 4(sp)
45Cuser1D, d(sp)

tts

pOScutvnd - Cet curreat window record

FUNCTION pOScutWnd: pointer,

pOScorvnd

i

'

nove. |l
nove. |
tis

pSysCom.w,af

SCeurrwlad), d(sp)

;Get pointer to SysCom
,Get pointer to user IO

Return

pointes

Gel pointer to SysCom

,Get current window pointer
iRetuen

pOSsysVnd - Get system window record pornter

FUNCTION pOSsysWnd (wadnbr. 1steger).

pOSsysWnd

N

move. |l
Bove.w
move. |
isl.w
move. |
nove. |
aove.l
tts

(sple,al
(sphy,dd
af,-(sp)

42,40
pSysCom.w,ad
SCwndtbl (a0}, ad
0(a0,40),408p)

pOSdevrNam - Get device mame pointes

FUNCTION pOSdevNam (untnbr. integer)

p0Sdevian
move. i (spi+,al
nove.w (spls+,dd
aule UTlen, 40
nove. .l al0,-(sp)
move.| pSysCom.w,al
nove. l SCdevtab(al),ad
adda. 1l 61,4l
adda.l  €0,a0
adda.l WUTdid,al
sove. | al, d(sp}
rte

pointer;

(Save retarn address

,Get system window number
(Restocre retorn address

Gel index to window pointer
;Get painter to SysCom

,Get pointer to window table
;Gat window poiater

sReturn

pointer;

(Bave return address

,Get onit nusbet

(Compute entry index
,Restore rotorn address

,Gat pointer to SysCom

;Get pointer to device table
iGet pointer to device ID

3

;Set function fesult
,Return



fule

015E
15k
0lé4
Gtéa
t14C

CCLIB.GST . TEXT

ir78
V6AE
1004
iE7§

0180 0004
0008 0920

451t
193
i
LER
LA
4
4981
4991

§00¢
S61e

CCLIBASH o Page 13

+ pOSdate - Get system date pointes

, PUNCTION pOSdate. pointer,

pO8date
move.l pSysCom.w,d(sp) iGet potnter to SysCom
addi. 1 ¥5Ctoday,4{sp) ,Get pointer to system date
tts ;Retorn



File: CCLIB.OST.TEXT CCLIBASH Fige 14

503t ;

S04t ; JSVECT - Jump to routime in systea vactor

sS85t ,

S06t ; Parameters: D0.W - offsel in system veclor

M I
B14E 2078 0180 508 JSVECT MOVE.L pSysCom.V, A0 « (A0) = syscom
0172 106b U008 HAM HOVE.L SCjtable(A0),AD ; (AD) = sysvect A
at7é 2070 o000 Stoe HOVE.L Q(AG,DO.W),A0 , {AO) = desiced routine : : B
017A 4EDO . Sl Jnp (AG} , Go to it!

§121

i3,

$14* ; JUVECT - Jump to routine in user vector

F25 LI

§161 ; Parameters: DO.W - offset in wser vector

5171
¢17C 2078 0180 518t JUVECT KOVE.L pSysCom.¥, Al , (AD) = syscom
6180 1048 00IC FIRA HOVE.L SCutablie(hG),AD , (AQ) = uservect
6184 2070 0000 HA L HGVE.L O(A0,DO.W), A0 ; (AO) = desired routine
0188 4EDO Jitr JKP (AG) , Go to it!

512

$13r ,

§24r ; XGETOIR - Read a diractory

315

§26% ; procedure xgetdiv (fvid: wid; var fdrr: directory, var DevBlocked. Boolean,

st var fdevno. integer; vac DevValid. Boolean), emtermi,

1] LN
0i8A 7048 5290 IGETDIR MOVEQ  48Vgetdir,Dd
§8C ¢€0EQ $30¢ BRA.&  JSVECT

53

531

$33r ; IPUTDIR - Write 4 directory

FX L LI

$35¢ ; procedare sputdic (var fdic. dicectory; [devno: integer);

St M
U18E 303C Q0V4 §370 IPUTDIR MOVE.V #SVputdir, D0 i
0192 40DA 538 BRA.8  JSVICT

§39¢




File. CCLIB.0SI TEIT

ACTIVE
CLRSC
CSATTRI
{SATTRY
C5BPCH
CSFRSTCH
CSLASTCH
CSLPCH
CaMASK
CSTELLOC
CURSON
EICATS
GRAPHIC
INSHOD
INVCURS
INVRSE
10ECLRMY
IQEENCCD
10E10RER
10EKYBTE
10ENFDRY
10EN0BUF
10ENODSF
10ENOKYE
10ENOOKN
T0ENOPRT
10ENOTIN
TOENOTRN
10EPRMLN
10ETBLEL
10ETBLID
10ETBLIV
10ETINOT
10EU10PN
10EWNDAE
1PEWNDCS
10EVNDDC
10EWNDDS

§ errors.

00000004
20000004
00000010
p0000011
00000004
00000008
0000000A
00000004
0080000C
00009000
06000003
000093+
00000001
00000001
20000003
00000000
00000035
00000038
40000003
00000035
00000420
80000017
20000028
00000439
00000028
00000038
60000024
00000015
00000037
0000008)
20000032
60000034
0000001¢
00000034
00000021
00000621
00000023
00000024

sS4t

TOEWNDEN
[OEWNDIV
[OEWNDWN
TOEWNDWR
JEVECT
JUVECT
MMBTBLK
MMBTDEV
MMETORV
MMBTSLT
KHETSRY
MHBTSV
MMHICOD
MHHIDTA
MLOCOD
MMLODTA
ROAUTOLF
NOSCROLL
*0SACTSLT
10SACTSRY
*OSALTSLT
*OSALTSRY
+080CHL DY
*080CHIDY
*085018PDV
*0SEXTCRT
$08KYBDODV
S0SMAIDEV

*0S0MNIDV

*OSSLTDV
*08SLTTYP
*0STIMDV
*POSCURWN
*POSDATE
*POSDEVRA
LPOSSTSWN
1POSUSERI
PSYSCON

542 lines.

CCLIE

END

10000020
00000023
Q0000027
00000024
00014E+
G00{7C+
Q000001A
00000012
60000018
00000014
00000014
00008010
0000000C
00000004
go00o008
(LT IR
40000004
00000005
000000+
000010+
000070+
000030+
0000ES+
0000DA+
0000A4+
00004As
000080+
000094+
pogecc.:
00008 ¢+
000040+
0000RE+
000114+
0001SE+
000138+
000120+
000104+
00000180

ASH

SCBOQTODV
SCBOGTNN
SCCODEST
SCCURRK
SCCURRY
SCDEVTAR
SCDIRNAM
SCEREEHP
SCIORSLT
SCJTABLE
SCNEMNAP
SCNUMPRO
SCNITPRO
SCPROCNO
SCPROTBL
SCROOTV
SCSLTTBL
SCSUSINH
SCSUSREQ
SCSYSIN
5CSYSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCVRSNBR
SCWNDTBL
SLTTYPS
SLTTYPY
STACSLT
STACSRY
STALSET
STALSRY
STRTSLT
STETSRV
STINFO
STINEOL
STNDRV

00000036
0000002¢
00000022
00000048
00000044
00000014
Q0000018
00000004
00000000
00000008
gooc0es?
goodoazs
00000026
00000082
0000002A
00000040
0000003¢C
0000003A
0000005¢C
6a000010
6600000C
ooooa020
1000004C
0p00001C
000004052
GO00004E
Q0000856
000046+
Q00048
00000004
40000006
tod00008
0000000A
10000000
00000002
0000000C
e0000004
00000002

Page

STNXBR
STTYPE
SUSPEND
SVBLKIO
SVCLI
SVCLOSE
SVCRKETH
SVBELENT
SVDSPOSE
SVELFLIR
SVGET
SVGETDIR
SVGETVNY
SVINIT
SVMARK
SVMAVALL
SVNEV
SVOPEN
SVRUT
SVPUTDIR
SVRDCHAR
SVRLEASE
SYSCHOIR
SVSEEK
SYUBYSY
SVUCLEAR
SVUINSTL
SVUREAD
SVUSTAT
SVUVRITE
SVVALDIR
SVVRCHAR
SYSBYTES
SYSKYBDE
SYSWIN
UNDSCR
UTBLE
UTBLK

13

60000500
02000001
G00e00e7
0000002¢
0000007¢
go000020
00000040
0000089¢e
00000038
00000083
00060014
0odc0048
00000080
odoo0dis
0000003C
00000044
00060034
teooontc
06000010
20000094
Goooo02s
00000040
6o00008c
00000330
odo0004aC
00000003
00000498
60000004
00000044
00000000
00000084
gooa0024
00000184
00900184
00000003
00080001
00000004
0000001C

UTGID
UTDAV
TIODRY
UTLEN
UTHTD
UTRO
TSIz
UTSLT
UTSPT
UTSRV
UTTPS
UTTYP
VERT
VIDDEFLT
VIDSET
WERAPON
VRATTRI
VAATTRZ
VREASEX
WRBASEY
WRBITOES
VRCHARET
WHCURADR
WRCURSE
WRCURSY
VRCRORSK
WRGRORGY
VRHONEOF
VRHOMEPT
VALENCTH
VRLHGTHI
VRLNGTHY
VRRCDLEN
VRSTATE
*ICETOIR
«IPUTDIR

20635008
0000006
60066002
00003020
taeeo0o?
000000tA

. G0000010

gooac0is
00400018
00000043
00000017
eo000017
00000000
60000003
Gocqo00?
ooo0docod
00000020
gooo002t
00900602
0a0o00te
00000814
0d000008
40000008
00000014
40000018
oooadn1c
G000001E
toog000C
09040004
00000024
Go0a0013
00000014
00080023
00000222
Go0taA.
GOD18E,






NOTE

THE EXAMPLES IN THE FOLLOWING TWO SECTIONS ARE
EXAMPLES ONLY. THEY DO NOT REFLECT THE CURRENT
OPERATING SYSTEM.



file. TIMER.DRV.TEXT

L LI
i
3t
LI

§t

[ LI
"
"
BT
10%
e ;
1%
13
[T LI
151
16t
17
18t ;
S LI
07
it
YL

[LEE

FEL LI

Page 1

file : timer.drv. test
date : 10-SEPTEMBER-1982 kb

IKCLUOE FILES USED
timer.clk. test (HAS CALANDER CLOCK CODE

lccos/os.ghl asm. texi ;08 GLOBAL EQUATES

14-06-42
04-23-12
04-23-82
04-07-12

07-07-81
07-07-82
09-20-02

kb
kb
kb
kb

kb
3]
it

Added version date before TIMERDRV - entry point

Changed JORESULT definitions to use the glebal file definitions

Removed volume name [rom timer.clk. text include

Changed for new rev. 4 processor board chamges, will find the
corgeol address to use (either $3QFEL ot $30F81)
added storage loc to save correct address

Added Header te driver

Fined error in equates for different rev board address equates

Changed write clock to stop/stact cleck in order to sero
seconds and tenths {ields (in TIMER.CLX TEXT)

INCLUDE 0S GLOBALS HERE

LIST ON



File TIMER.DRV.TEIT Page 1

13460



File: TIMER.DRV.TEIT

00000000
ooodoo0t
40000002
00000003
10000004
00000003
00060004
00000007

G0000074

Qaoa00d0
00000002
0000008¢
00000008
0000000A
0000004¢

noeneed
goooo0ot
10000002
00000043

(1311411
00000002
00000004

§00d0000

G0030F?7
00030F7D
00030E78
00030F¢D
$003CF4F
00030749
$0030F4B
40030F71
00030F73

150t

160t

161v

162
163+
1é4r
165
164
wmn
HLL
149

170¢

HAL
71
173
174
175«
176%
mn
178%
179t
180
181y
181t
183t
1849t

204t
wnm
188

289x

190t
91
191
193¢
1942
195¢
196
197t
198»
99

3qer

101t
302+
303
3042
305t
304
0
08t
3o
30t
Hr

i EQUATES FOR ALL TIMER DRIVER SOFTVARE
159t

i BIT NUMBER DEFINITIONS

BITDO P}

[}
BITD1 EQU {
BITDZ P H
BITD? EQu 3
BITD4 £au 4
BITDS EQU H
BITDS EQU [}
BITD? EQY 7

i TIMER (NTERRUPT VECTOR ADDRESS
VECTOR EQU §000074

v TIMER TABLE INDICES

TELAGS By 0
PTRUSATN 1111} 1
TCOUNT EQu ¢
TOWNCNT EQU ]
REGA4 EQU TOWNCNT+2

REGAS EQU REGAd +4

H

i TIMER TABLE FLAGS BIT DEFINITIONS
185

VALIDENT  EQU BITDO
CONTISHT  EQU BITDL
SKIP1ST EQu BITO1

ENBLDSBL EQU BITDA

i BELL PARAMETER BLOCK INDICES

FREQ EQu 0
PATTERN EQy 1
DURATN EQu 4

i INTERNAL FLAG BIT DEFINITIONS

SHUTOFF EQY BITDO

i VIA ADDRESSES

ACR EQu §30F77
1ER EQU $30F70
14 ] EQU §30678
TILL EQy $30F4D
TILH EQY $30F4F
T EQU $30F¢9
TICH EQu §30F¢E
TiLL EQU $30E71

TICH EQu $30F73

JBIT
BIT
BIT
iBIT
VBIT
JBIT
JRIT
JBIT

R P =

i INTERRUPT VECTOR #5

TIMER TABLE FLAGS

;POINTER TO USER SERVICE ROUTINE
8 OF §0 M5. TICKS BEFORE CALL
+WORKING DOWN COUNTER

JRECISTER A4 SAVE AREA
JREGISTER AS SAVE AREA

iVALID ENTRY FLAG
;CONTINUOUS/ {-SHOT MODE FLAC
;SKIP FIRST CALL FLAG
JENABLE/DISABLE FLAG

;FREQUENCY OF BELL
+PATTERN OF SPEAKER ON AND OFFS
;OURATION OF BELL

+SHUTOFE BELL FLACG

;AUXILLARY CONTROL REGISTER

: INTERRUPT ENABLE REGISTER

+ INTERRUPT FLAGS REGISTER

;TIMER | LATCH LOW

;TIMER 1 LATCH HICH

;TIMER 1 COUNTER LOV - READ ONLY
STIMER 1 COUNTER HIGK

JTIMER 2 LATCH LOV

JTIMER 2 COUNTER HIGH



Fiie TIMER.DRV.TEXT

G003QE7S

60000046
00000010
G0000QEF
0000007F
googeoce
000000EF
gooooda0
0000C3350
foo000C3
00000030

0006005C
00000034
60000002
40000088
00000088
00000088
40000088

000000CC
00000047
qoos0e3c
00000040

00002700

Go000d3e
Q0000003
00000032
40000033
ocooe0ae

06000064
00000004
to0ade01
peoonoe!
LR L]

e
33t
14e
o
314t
umn
118t
e
310t
HAL
KA
313
e
325
16t
i
128t
39t
330¢
131t
EEFR
333t
134t
335
134
3
FRI L
FERL]
144t
Hie
kLEA
H}
44
KLEL]
44t
un
LI
kIR0
isor

k1] L

Hr
33
kMU
133t
354t
nn
54

SHIFTREG

EQu

$30873

; VIA REGISTER VALUES

ACRBYTE
RUNT?
STOPTI
DISABL
ENBLTI
CLEAR
TIINT
TINE
TINER
TIMEL

i

EQU
EQU
[ {1}
EQu
Eau
Eay
{4
tav
EQU
EQU

40

$10

113

$7F

$CO

$FF

$20

30000

TINEITS4
TIME-(TINEHA154)

; CONTEXT SWITCHING DEFINITIONS

SENDELG
SPWAITC
CURPROC
PPTEL
SCHEDPTR
SCHDM
SCHDAS
FTLEN
NUMREGS
FTRC
PTSR
SCHEDSR

EQU
EQu
EQU
]
Ty
Eau
tau

Iav
£au
oV
EQu

EQu

SCsusteq
SCsusink
SCprocno
(1]
$BB
13:1]
4BB

$CC

]
NUMREGS 4
PTEC+4

$2700

; TORESULT ERROR CODES

INVPRM
NOTLEGIT
INVTOLID
TBLIVLL
INVENC

’

EQU
EQU
EQu
EQU
EQU

; KISCELLANEQUS

UNNCHD
ENABLEC
CARRYST
OX

OFF

Qv
Ea
£
EQV
1)

10Esiopn
10Eioreq
10Etalid
10EtbItI
10Efnccd

EQUATES

|

;SHIFT RECISTER

iACR DATA - T FREE RUN DISABLE FB7
;MASK TO COUNT DOWN T2
;COMPLEMENTED RUKT? TO 8TOP T2
;DISABLE ALL INTERRUPTS

;ENABLE 1RO FOR Ti

iCLEAR ALL IFR STAT BITS

JTIMER %% INTERRUPT ELAG BIT
;30,000 NICRO SECONDS

;H1 ORDER BYTE OF TIME VALVE

LOW ORDER BYTE OF TINE VALUE

;SUSPEND FLAG

;WAIT SUSPEND COUNTED SEMAPHORE
;CURRENT PROCESS # INDEI

{PTR TO PROCESS TABLE

;FTR TO ENTRY OF SCHEDULER
;REG. A4 VALUE FOR SCHEDULER
;REG. AY VALUE FOR SCHEDULER

;LENGTH OF PROCESS TABLE ENTRY
;NUMBER OF REGISTERS SSAVED IN FTBL
;PROCESS TABLE-BC FIELD

;PROCESS TABLE-SR FIELD

;SCHEDULER SR-NO INTERRUPTS

;INVALID UNIT 1/0 PARAMETER
iNOT LEGITIMATE CALL

; INVALID TABLE ENTRY 1D
;TINER TABLE FULL

;invalid fenction code

; UNMOUNT COMMAND CODE
;ENABLE FUNCTION CODE
;CARRY SET IN CCR
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360t
a1
Y4
363
HIE
343
ider
H Y
3662
145t
370r

Page 3§

i TIMER iNTERRUPT SERVICE ROUTINE
+ INTERNAL RECISTER USEAGE :

i Ad
i At
B Al
' Al

i D
i ot
i 01

.

TEN?

TEHP

TIMER TABLE ADDRESS

ADDRESS OF CURAENT ENTRY'S FLAG'S LOW CRDER 8YTE

TEMP
TEMP
INDEZ 70 CURRENT ENTRY iN TIMER TABLE
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KX ) L

173t , TIMER INTERRUFT SERVICE ROUTINE

374¢ ; THIS ROUTINE I8 INVOKED WHEN THE 36 MILLISECOKD INTERVAL TIMER INTERRUPT
175t ; OCCURS. [T CHECKS EACH INTRY OF THE TIMER TABLE TO SEE [F IT'S USER SERVICE
376t ; ROVTINE SHOULD BE CALLED.

un
0000 378« TIKINT
0008 48E7 FFFE 7o KOVEM.L DO-D7/A0-Aé, -(5P) ;SAVE USER'S REGISTERS
0004 1039 QQQ3 OF¢Y 380t MOVE . B TICL.L,DO ;RESET VIA IER T2 BIT
e
82, for i := 1 to NUMENTS do
k1 L
Q00A 45FA 0314¢ 4 LEA TIMERTBL, A2 ;ADDRESS OF TIMER TABLE
0008 4282 KL EE CLR.L D2 ;START VWITH FIRST ENTRY
isér
187 ; IF HAVE VALID ENTRY THAT {8 KOT DISABLE THEN SEE IF SHOULD CALL USER SERVICE ROUTINE
k1 1L
0010 47F2 2001 3ger TINEXT LEA TELAGS+«1(AZ,D2.¥) A3 ;ADDRESS OF CURRENT FLAGS + 1
0014 0813 €040 9o BTST SVALIDENT, (A3) ;VALID ENTRY?
0018 6734 e BEQ.S TICHKNIT ;NO, SEE IF ANOTHER ENTRY
001A G813 0003 392 BTST CENBLDSBL, (A3) ;18 ENTRY ENABLED?
001E &62E 3par BRE. S TICHKNIT ;NO, SEE IF ANOTHER ENTRY
394y .
3951 ; GOT VALID ENTRY - TEST IF SHOULD CALL USER SERVICE ROUTINE
3Né
0020 0472 0001 2008 397+ SURL.W #1, TOWNCNT(AZ,01.W) ;DOWN COUNT
0026 6626 k311 BNE.S TICHENIT ;NOT DONE, SEE IF ANOTHER ENTRY
39t
0028 43E7 2030 400t HOVEM. L 03/A2-A3,-(8P) ;3AVE VORKING REGISTERS
002C 2871 108A ({38 MOVEA.L REGA4(AZ,02.W), A4 ;8ETUP USERS A4 AND A3
0030 IA72 IU0E 401 KOVEA.L REGAS(AZ,D2.W) A5 ;REGISTERS
0034 2077 1002 403 MOVEA.L PTRUSRTN(AZ,D2. W), A ;ADDRESS USER SERVICE ROUTINE
0038 4E%0 404r JaR (A} ;CALL USER SERVICE ROUTINE
083A 4CDF 6CO4 4051 MOVEH. L (5P)+,D3/A-A3 ;RESTORE RECISTERS
et
447t ; RESET DOWN COUNTER - ASSUME CONTIKUOUS MODE
08
Q03F 3582 2006 2000 409 MOVE .V TCOUNT(AZ,D2.¥), TOWNCNT(A2,01.W)
Hor
411% ; IF ENTAY [8 IN { SHOT MODE THEN DELETE THE ENTRY.
i
0044 0813 0001 413 BTST #CONTIBHT, (A3) 1 8HOT MODE?
0048 6704 414 BEQ.S TICHENIT ;NO, SEE IFT ANOTHER ENTRY
004h 0893 0000 415 BCLR SVALIDENT, (A3) ;YES, DELETE ENTRY
14y ;
447t ; INCREMENT IMDEZ - IF NOT PAST END OF TABLE THEK DO NEXT ENTRY
L1} LA
Q04E 06423 0011 49 TICHKNXT ADDL.W STIMTLEN, D2 ; INDEX TO NEIT ENTRY
0051 0C42 Q0R4 420¢ 4,140 | $TABLELN,D2 ;PAST END OF TABLE?
0054 &4B8 q21e ENE.S TINEXT ;NO, DO NEXT ENTRY
21y ;
423t ; BEE IF SHOVLD DO CONTEXT SWITCH
424

ase BSR.S CHKCS ;RETURNE (A8) PTR TO SYBCOM
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74t ; BLQ.§ pocs ~ ,DOES QWX ELIT(RTE)
71 ) .
0058 4CDF 7FFF 200 NOVENM.L (8P)+,D0-D7/M0-A6 ;RESTORE USER REGISTERS

005C 4E?73 429% TUNRTE RTE ;used by unitunmount
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LEI LI

4321 ; DOCS - DO CONTEIT SVITCH

3 ENTRY . NUST BE A COTO CALL VIA A JUNP OR BRA NOT A SUBROUTINE

134t CALL. NO EXTRA STUEF ON STACK.

433, THE TOP OF STACK MUST BE THE USER'S RECISTERS

LETLI (AG) » POINTER TO SYSCOM

an
0036 4218 005C 4382 DOCS CLR.E SENDFLG(AD) ;CLEAR SUSPEND FLAG

3

440t , SAVE EILSTING PROCESSES CONTEIT (PARTIAL, SCHEDULER DOES REST)

41
9061 3028 00@2 442 MOVE . W CURPROC(A0), DO ;GET CURRENT PROCESS §
0066 COFC 00CC 443 MULY $PTLEN, DO ;CALC IMDEX TO PROCESS TABLE ENTRY
006A 2248 0QBE LELES MOVEA L PPTBL(AQ) M ;ADDRESS OF PROCESS TABLE
Q04E  4SF1 000¢ 4451 LEA 0CAL,DE. W), A2 ;ADDRESS OF ENTRY
071 7208 it KOVEQ ENUMREGS-1,D1 ;COUNT OFf POPS

L)L
0074 24DF 448t DCSNOVR MOVE.L (8P)e, (A)y ;SAVE REGISTERS IN ENTRY
0076 SICY EFEC [L32) DRF D1,0CSHOVR ; IN ORDER DO-Aé

450t
007h  35SF 0040 451t NOVE.V (8P)+, PTSR(AD) ;SAVE SR AND PC OF CURRENT
0978 335F 003C 4520 MOVE.YW (5P)e , PTPC(AD) ; PROCESS

453

454t , CALL SCHEDVLER VIA A FAKED RTE

[} T1H '
0082 2F18 Q088 4541 HOVE.L SCHEDPTR(AG) ,-(SF) ;ENTRY POINT TO SCHEDULER
008§ 3IFIC 1700 457 NOVE.V $SCHEDSR, -(8P) ;5h FOR SCHEDULER

[+1 LI
G08A 2848 00BB 4591 MOVE.L SCHDAG(AG) , A4 ,3CHEDULER 15 A FASCAL GLOBAL SUBROUTINE
Q08E 2a48 OQEE fé0e MOVE.L SCHDAS(AQ) A ;NEEDS ITS VALUES FOR A4 & A

0092 4E7 LI38) RTE
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0094
0098
posc

(1329
ooa

00A4
00A¢

1078
a2t
§70¢4

L1.¥1]
6002

700t
4£73

[311]
(1514

G0SA

“War

q64t
445
LY
LIYA
f40t
LIS A
470¢
71t
AT

4737

174t
475
474¢
(YA
{78
479+
480t

Page 9

i CHKCS - SEE IF SHOULD DO A CONTEIT SWITCH

i EXIIT . (NE)} - DON'T DO CONTEXT SWITCH
H (EQ) - 00 SWITCH
i (AG) = POINTER TO SYSCOM

i If (BUSPEND FLAG IS CLEAR) THEN DON'T DO SWITCH

CHKCS NOVE.L PSYSCOM. W, AQ 7ADDRESS OF SYSCOM
T5T.8 SPNDFLS(AD) ;ELAG CLEAR?
BEQ.S CCSDONT ;YES

i IE (BUSPEND WAIT COUNTED SEMAPHORE = 01 THEN DO CONTELT SWITCH

T5T.8 SPWAITC(AD)
BRA.S CCOEXIT
CCSDONT HOVEQ ,00 ;FORCE DONT (NE)

CCSELIT ATS
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e
; UNIT 1/0 PARAMETER FASSING DEFINITION
L1 1L
(L1

LLEA

W
LI PR
188t
@9t
40t
1t
(AL
493t

0

4952

e

497

(32 LI
499

s00¢
591t

H LA
03n
504
S05%

HIY

507y

HIE
309

COMMAND

- INSTALL
- READ

- WRITE
CLEAR

- BUSY

- STATUS
UNMOUXT

e e - o
.

Fige 0

UNIT ADDR  COUNT BLOCK MODE . [ORESULT
] _ D7 ¥
0V DL MV BN DIV
WV DL DV BN DTN
0.V 0TV
po.v 07V
Q.Y DL DIV IR
v D1V

BUSY

0.V

ALL RECISTER YALUES ON ENTRY ARE SAVED AND RESTORED EXCERT Dé & D7.
INTERNAL REGISTER USEAGE :

1Y
Al
Al
[}
M
Ad
Aé

0o
1))
D1
D3
1

TEMP  (GLOBAL)

TEMP (GLOEAL)

ADDRESS OF TIMER TABLE (GLOEAL)

ADDRESS OF USER'S BUFFER ADDRESS (GLOBAL)

ADDRESS OF INTERNAL FLAGS BYTE (BELL)

ADDRESS OF VIA SHIFT REGISTER (BELL)

ADDRESS OF VIA INTERRUPT ENABLE REGISTER (INSTALL)

TEHP
TEMP
COUNT QR CONTROL
TABLE ENTRY INDEX
PATTERN FOR BELL
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118 LI
512t GLOBAL TIMERDRV
L,
S14r ; TIMER DRIVER
18
00A8 : 314% TINERDRV :
00A8 6014 Sim BRA.S TINROO! ,#070782% JUMP AROUND HEADER
00AA 00 star DATA.B 0 ;DEVICE NOT BLOCKED )
00AB IF S191 DATA.B 3 ;VALID CMDS - NOT UNITSTATUS
GOAC 52 OA 16 00 $20¢ DATA.B 82,10,12,0 i DATE
[1:): LI 521 DATA.B hulen +HEADER NSG LENGTH
00B1  54494D4552204472  322% xxal10 DATA.B 'TIMER driver' JHEADER MSG
Q0BY 49744572
0000000C §23% halen EQu %-zax010
314
GOBE QC44 000¢ 53¢ TINROO! 4,138 $UNMCHD, D4 iVALID COMMAND
00C2  €21C 324 BHI .8 TINDERR NG
317% jretamenennnn wqid till change to D6 for busy return trraeessus
LY LA LY HOVEM.L D-DS/A0-A6,-(5F) iSAVE REGISTERS
S2OR AR RN R AR RN E IR R R AR RN T AR AR AR
00C4  4BE? 7EFE 330 moven. | D1-D4/A0-AG,-(59) A% bempt for busy retorn in DO
00Cs 4287 3 CLR.L 07 ;CLEAR JORESULT
00CA 244! 3312 MOVEA.L D1, A3 iADDRESS OF USERS BUEFER
00CC 43FA 0018 539« LEA TIMDTBL, AL : iTURN THE COMNAND INTO A
00D8 E34C 334 LSL.W #,D4 ;INDEY TO THE FUNCTION
6002 3831 4000 33§ NOVE.V 0(AL,04.V),D4
00D¢ 4EB1 4000 34 JSR G(AL, D4 W) ;00 FUNCTION
337% uensxnurennt wait till change to D6 for busy return A¥veerrasees
538 ;e MOVEH.L (SP)+,DO-D3/A0-A¢ ;RESTORE SAVED REGISTER VALUES
SIPR RERARRRRNARRARR R RARARRAR AN AR R RRRARARRARRRARR AR ERARR A LR R
00DA  4CDF 7F7E S40n noven.l (BF)+,D1-D6/AR-A4 i%#% temp® for busy return in DO
00DE 4E7S S41x RTS
342x
S43% ; lavalid Command Errer
S44n
00E0 3IEIC o003 343 TINDERR MOVE.W $NOTLEGIT,D?
00E4 4E75 §44r RTS
H YA
548* ; THE TIMER DRIVER JUMP TABLE
549
Q0E¢ Q27E $30% TINDTHL DATA.W TININST-TINDTAL JUNITINISTALL
00ES 0012 Sitr DATA.W TIMRD-TINDTBL JUNITREAD
0GEA 01DO 552 DATA.V TIMWR-TINDTBL iUNITWRITE
GOEC Q014 352 DATA.W TIMCLR-TINOTBL JUNITCLEAR
G0EE  f00E G54 DATA.V TINBSY-TINOTIL UNITBUSY
00F9 02K LR DATA. W TIMST-TINDTBL iUNITSTATUS

00F1 0204 354t DATA.W TIMUNNT-TINDVBL i UNITURMOUNT
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iser
§§9¢ ; TIMBSY - UNITRBUSY
560% , BUSY TROM THE TIHER IS CURRENTLY UNDEFINED.

HILE
00F¢ 3IEIC 0003 §62% TINBSY NOVE W $NOTLECIT,D?
00FY 4E7S S43n RTS

S64r

565t ; TIMCLR - UNITCLEAR
+ 564% , CLEAR THE TIMER I8 CURRENTLY UNDEFINED.
- YL
GO0FA 3E3C 0003 Se8t TINCLR HOVE W $XOTLECIT,D?
00FE  4E73 5492 178
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i
; TINWR - UKITWRITE
373+

§74¢
§751
74

§72¢

mn

78
79
; date . 21-OCTOBER-1982 kb
581t
LY AR
583
i TIMER DRIVER.
38%%
HL L
387%
iger
L1 2
§90¢
FR AL

S84

584t

a9

893

394t

395t
§9ér

Page 13

TIMRD - UNITREAD

CODE FOR CALANDER CLOCK : IN INCLUDE FILE timer.clk.test

€

INCLUDE 'TIMER. CLK.TEIT'

file : timer.clk. test

FILE 15 AN INCLUDE FILE FOR TIMER.ORV.TEXT , THE TIMER DRIVER.
THIS I8 THE UNITREAD AND UNITWRITE CODE FOR THE CALANDER CLOCK IN THE

04-23-82 kb Changed IORESULT definitions to use the global file definitions

04-07-82 kb Changed for new rev. 4 processor board changes, will find the
correct address to use Ceither $30FE! or $30F81)

47-07-81 kb Changed error in RV3 and AV4 address equates, were reversed

09-20-82 If Changed write clock {o stap/start clock in order to sere
seconds and tenths fields

10-32-82 kb Changed READCR so it ceads 4 times with a MOVEP.L instruction
Checks to make sure the low order 3 bytes, all except the
first read are the same. [f they are not i1t rereads the
register.
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L1 L
§99¢ ; EQUATES FOR THE CLOCK ROUTINES
400t , FARAMTER BLOCK INDICES - RANGE FOR PARAMETER IN PARENTHESIS

(1L
10060600 601t DAYOEVE EQU [ ;DAY OF THE WEEK (1-7)
Q0008002 o 403 NONTH EQU DAYOFWK+1 JHONTH (1-12)
20000004 404r DAY EQU MONTHe1 ;DAY (1-31)
00000004 405t HOUR 4110) DAY+l ;HOURS (8-13)
goo6c00d ¢ 406t MINS EQY HOUR+2 JMINUTES (0-59)
4000000A 4072 SECS 1Y HINS+? ;SECONDS (0-3%)
0gaggaec §08v TENTHS EQu SECS+2 ;TENTHS OF SECONDS (0-9)
0000000E 409% LEAPYR EQU TENTHS+2 ;LEAP YEAR (0-3}
(ot
¢000000E é11t LENPER EQV TENTHS+1 ;LENGTH OF READ PARAMETER BLOCK
00000007 §12t NUMRP Eav LENPBR/1 ;NUNBER OF READ FARAMETERS
13t
gooaqato 6141 LENPEV EQU LEAPYR+1 ;LENGTH OF WRITE PARAMETER 8LOCK
gooaotod §13r NUMVP EQU LENPEV/2 ;NUMBER OF WRITE PARAMETERS
14t
417, CLOCK REGISTERS
(3 L
40030F81 419¢ RV4ADDR £au LRI ;SELECT/ADDRESS LATCH  #%new board address
00830FEL 4200 RVIADDR 11} [X1131} ;SELECT/ADDRESS LATCH *told board address
00030001 111 RVREC {1 $30001 ;READ/WRITE CLOCK REGISTERS
ooooodor 612t INTREC EQV 13 ;CLOCK INTERRUPT REG ADDR
G0000G0E 623t STRTATOP £Qv 14 ;START/STOP REGISTER
00000000 §24% LYKEC EQU 13 ;LEAP YEAR REGIBTER
[TLITTH 423t TENTHSC EQV 1 ;TENTH OF SECONDS REGISTER {change &/7}
4247
1000000F 627t ROERR EQV $0F ;BEGISTER VALUE WHEN READ WHEN UPDATE
fooo00tl 420% DSELCT EQU $10 ;DEBELECT CHIP
19t
4304 ; IORESULT CODES
6310
60000037 6327 PHLENER EQU [0Eprain ;PARAMETER BLOCK WRONG LENGTH

Q0000039 §33* CLOCKERR EQU 10Ecikat {CLOCK NOT VORKING
[ LLI
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(311}
010¢
0102
0104
0104
0108

ice
1802
6138 .
147
661C

o1oa
010E
0110
0t
011e
011
LE
0120

L1
6318
4BEA
49FA
47EA
4283
LH.1]
4184

G00E

03ECe
030C+
04DA+

nn
0126
(184
012¢
012t
0130
(251}
013¢

1035
4158
3081
§443
5204
0C44
§6EC
4E75 -

4000

3000

8007

#1138
013c

JEIC
4E75

9037

434x
437

638%
439t

40
41
641t
s43
644
(435t
4442
47
648
(130
630t
a1
4521
633
634
§35
4561
437
(311

§39%

§40¢
461
§61¢
463
664
(13
(114
647
(110}
(134

70t

871
§72¢
673
674
§75¢
676
§771
§78¢
679t
(114
(134
481t
6830

Pige 13

i TINRD - UNITREAD OF CLOCK
+
i RETURN TO THE USER THE TIME IN THE REAL-TIME-CLOCK.
; USER PASSES PARAMETER BLOCK POINTER IN Di OF WHERE TO PUT THE TIME INFC.
i TIME 15 RETURNED IN BINARY, INTEGERS. THE PARAMETER BLOCK HAS THE TORM .
i type ReadClockParameter = recocd
; DayofWesk :integer;
H Month : integer;
i Day : integer;
i Hour © ianteger,
i Mins . integer,
i Secs : integer,
i Tenths . integer;
H end;
TINRD
MOVE. L 01,A¢ iAé = PARAMETER BLOCK PTR
NOVE.L b7, iSAVE USER LENGTH
BSR.5 ROCLOCK iREAD THE CLOCK
TST.V D?
ENE.S TROEXIT JCAN'T READ CLOCK
i CONVERT AND PUT RESULT IN PARAMETER BLOCK
CMFl W BLENPBR, D4 15 PARAMETER BLOCK LONG ENOUGH
BCS.S TRDERR iNO
LEA NUMBER, AS 4 OF NIBBLES IN PARAMETER
LEA DETAIL, A4 ;REGISTER ARRAY INDICES
LEA REGARRAY, A3 ;REGISTER ARRAY
CLR.L D3 ; INDEX INTO PARAM BLOCK
CLR.L D4 , INDEY INTO NUMBER ARRAY
CLR.L D¢ INDEX INTO DETAIL ARRAY
TROGETF HOVE. B 0¢AS,D4.¥),D0 & OF NIBBLES PARAMETER
BSR.S CVTOUT ;CONVERT - RETURNS IN D1
MOVE.V D1,0(A8,03.%) +STORE PARAMETER
ADDO.V 42,03 -NEXT PARAMETER
ADDG. 8 #1,D4 ;00 7 PARAMETERS
CNPI.W ENUNRP, D4 ’
BNE.S TRDGETP ;D0 AGAIN
TRDEXIT RTS :
i ERROR - PARAMETER BLOCK THE WRONG LENGTH
TRDERR MOVE.V $PBLENER, D?
RTS



File

013E
0140

0141
0144
0144
Q148

014C
(IR
[ 181
0132
(181

Gi3s
013A

J15E
G162
0144
0168

[2¥7)
DLsE

7
0174
0174
07
0178

TIMER DRV TEIT

6130
7¢37

5304
6824
7001
43FA

6168
1401
5200
0cod
4674

7008
A5EA

0CiA
470E
318
iL75

JEIC
4E75

107A
008
781
439
{E7%

D4MAs

000D

0498+

00QF

TFES

0037

047E+

0003

[

[1H
(11}
(1 X0
(110
9t
901
91t
491
§93
494t
675t
94t
[ XA
698
[32A
700+
7010
703
703
TG4t
705
706t
07
708
709
210
11
7122
7131
114
7t3r
7160
147t
718¢
749
7204
711
121
73
1242
725

RDCLOCK

BSR.S
MOVEQ

LDADDR
47,04

, READ REGISTERS INTO ARRAY

ROCRST

ROCREG

, 1T ANY REGISTER READ

RODCHK

5UBO. 8
BAL.S
NOVEQ
LEA

BER.S
HOVE B
ADDG. B
CHPL B
ENE S

NOVEQ
LEA

CMPL B
BEQ.S
DBF
RTS

#1,0¢
ROCERR
41,00
REGARRAT, A2

READCR

D2, (Al)+
4,00
ERARDLEN+L, DO
RDCREG

Fage

16

, RDCLOCK - READ ALL TME CLOCK REGISTERS INTO THE REGISTER ARRAY

,GET CHIF ADDRESSES IN AQGA{
;COUNT QF EAILURES

;RETRIED TO MANY TINES
;D0 = REGISTER #

,READ A SINGLE REGISTER REVRNS IN D3
JPUT IN ARRAY

,IF DONE 11 TIMES STOF
;00 AGAIN

= $0F THEN READ REGISTERS WHEN TICKED AND MUST RESTART

#RARDLEN-1,D0
REGARRAY, Al

#ROERR, (A1) +
RDCRST
D0, RDDCHK

; ERRQR - CHIP NOT WORKING

RDCERR

MOVE ¥
RTS

#CLOCKERE, D7

, 00 12 TIMES

BAD
,YES, REREAD CLOCK

; LDADGR - GET LATCH ADDRESS IN A0 AND R/W CLOCK ADDRESS IN Al

LDADDR -

MOVEA. L
NOVE .L
BEQ.S
LEA
aTs

ADDRREGC, AD
Al, DR
RDCERR
AWREG . L, Al

; GET saved address {change &/7}
; {change &/7)
;NO CLOCK CHIP - ERROR EXIT {chinge 4/7)
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(3.1}
[1L}]
0124
[JL1]
[JY.1

(311
0194

1
[131]
[}%) ]}
(137

(13
01AD

28
LI ]
1434
3204
1233

5300
470

E909
1434
§206
823

§102
AE7S

6000

(111

1000

nn
728t

719

730t
731
I

733+

7342
735
736%
737
738t
739
740¢
T41x
741

© 143

7441
745
7462
47
748t

749t

7500
751

i

Page 17

i CVOUT - CONVERT REGISTERS TO 1 PARAMETER

t

CYTOUT

'

CYOEXIT

ENTRY- :

EXIT

CLR.L
CLR.L
MOVE. B
ADDO. B
MOVE. B

Svea.8
BEQ.§

LSL.B
NOVE.B
ADDO. B
OR.8

BSR.S
ATS

(D0) = # OF REGISTERS TO USE (4 OF DETAIL ELEMENTS)
DETAIL(DS) = REGISTER TO USE TO MAKE PARAMETER

(A4) = ADDRESS OF THE INDICES OF REGARRAY FOR EACH PARAMETER
(K3) = ADDRESS OF THE REGISTER ARRAY

: {D1) = PARAMETER COMVERTED

(Dé) = UPDATED TO NEXT DETAIL ELEMENT FOR NEXT PARAMETER

n

Dt

0(A4,06.¥),D2 iGET REGARRAY INDEX

#1,0¢ ;UPDATE [NDEX
Q(A3,02.¥),Dt ; FIRST NIBBLE

#1,00 i IF NUMBER OF RECS=! THEN
CVOEXIT ;THEN DONE-1S VALID BINARY
LI iMOVE TO HI NIBBLE

0CA, D6V, D2 i INDEX TO NEXT RECISTER
41,06 iUPDATE INDEX

0(A3,D2.W), Dt iPUT IN LOW NIBBLE

CBCOBIN ;GONVERT BCD TO BINARY



File.

[JLY]
(¥ X}
1A
01AA
01AC
[1§:1}
01812

TIMER DRV TEIT

2N
1401
0202
1113
C2FC
04
4E7S

00¢F

000A

753
154t
733

754t

1A
54
750
740t
741t
741t
763
7641

Fage 18

; CECDBIN - CONVERT ( BYTE OF BCD (2 DIGITS) TO t BYTE OF BINARY

i
i
:

CBCOBIN

ENTRY -
EIIT

CIR.L
HOVE.B
ANDI . B
LSR.¥
MULY

ADD.V
RTS

(D1) » BCD BYTE OF DIGITS

. {D1) = BINARY BYTE

Dl
D1,D2
#$0F,02
£4,01
419,01
D2,D1

.COPY OF BCD

;LOV ORDER DIGIT
,MQVE OVER HI DIGIT
(MAKE 184DIGIT
iNAKE FULL NUMBERQ



b1

I

1t

n

2
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4184

[J¥:1}
018

018E
0

e1ce
01Ch
gicc
Qce
e1CE
(3%
[1%]
ﬂlp{
ane

610

01DE
01E0
0182
01E4
R1E¢

48E7

6124
0349

108C
0282

7801t
A02

1605

£080
BCoS
44E4
sice
4cor

4E7%

7210
8204
11131
1080
4E7§

0E0d

(111

001¢
OFOF  OFOF

331}

0074

T4ér
7472
7682
74§
7704
771
e
73t
774
75

774t

77t

1794
779¢

780

T8t
781

1432
4t
785¢
T84
787¢
(LLE
7092
790
791t
792
783
794¢
795t
AT
797
798¢
799¢
BOO
801
802
8031

B04r
L1314

Page 1°

i Changed routine on i0/22/82 kb
i READCR - READ CLOCK REGISTER
i ENTRY :

i

, ELIT

i

i The movep.l instruction works because the [/0

(R0} =
(A1) =
(Y =

24D =

LATCH ADDRESS

RiW CLOCK ADDRESS
REGISTER ADDRESS
REGISTER VALUE READ

i ¢lock is not fully decoded.

i

READCR

RDCR1G

i make sure

RDCR2Q

» SELREG - DESELECT THEN SELECT CHIP REGISTER
ENTRY : (D0) = CLOCK REGISTER ADDRESS

i
.

SELAEG

MOVENM. L

BSR.§

HOVEP.L

HOVE. B
ANDI . L

all bytes r

MOVEQ

MOVE. L

HGVE. B

LSR.L

CHP.

BNE.§

DBE

HOVEM. L

RTS8

04-D4,-(8F)

SELREG

G(AL), D2

$DSELCT, (AQ)
S40FQFOFOF, 02

ead are the game

#, 04

bz,D3

D3, D¢

48, DS

03, Dé

RDCR1O

D4, ROCAZQ

(5F)+,D4-D¢

(A8} = LATCH ADDRESS

MOVEQ

OR.B

MOVE. B
HOVE. B

RTS

$08ELLT, DI
oo,

D1, (AO)
D0, (AD)

address space for the
JE3YE [egs

;DESELECT THEN SELECT ADDRESS
itedd reg € times

iDESELECT CHIP
iclear hi nibbles of all bytes

iignore hi order byte, Ist read
iSdve read valoe

icompare all to last read

ichk next byte

iate they the sime?

No, read reg again

;Do until checked all 3 bytes

itestore regs

+DESELECT CHIP BY SETTING D¢
;BELECT ADDRESS

*kb

'tb

kb

X

o

b

kb

o

*kb

ty

o

tkb

kb

ik

bl

*kb

tkh

kb

1072218

1072218

1842270

iz

i1

1012218

1442218

10/22/8

1042218

10/22/8

1012218

1012218

1872218

182278

1012218

1012218
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L XA
§08¢ ; INITCLK - PEOCEDURE CALLED EY UNITIMSTALL CODE (TIMINST) TO INITIALIZE
L1310 THE CLOCK CHIP.
810t ;  ASSUMES THAT THE FOLLOWING CODE DOES NOT RESET THE CLOCK. 2277112
[ 23 LI
01E8 §12* IKITCLE
813t
814t ; START CLOCK - MUST DO IT FOR BOTH ADDRESSES
o s
OLES 43F9y 00083 ODO1 814 LEA RWREG.L, M ;RIV ADDRESS (change {7}
01EE  4(F9 0003 OFEt M7* LEA RVIADDR.L, AD ;00 OLD ADDRESS FIRST {change 6/7}
0174 412R g1at BSR.5 STRTCLK i {change §/7)
01F& 41FY 0003 OF&1  B19v LEA RVAADDR.L, Al ,D0 NEV ADDRESS {change &/7}
01FC 6121 620t BSR.8 STRTCLK i (change 6/7}
§11x (change §/7)
822t ; FIND CORRECT ADDWESS OF THIS MACKINES PROCESSOR BOARD {change &/7)
813 {change §/7)
GIFE 6146 Bi4r BSR.S FINDADOR H {chaage 4/7)
0200 4618 15 BNE.S INITEXIT ;ERROR - NO CHIP {change 4I7)
tiét ;
£27¢ ; INITIALIZE CHIF
[} LN
6202 6100 FF4C 129 BSR LDADDR ;GET CLOCK REGISTER ADDRESES
0204 4130 330 CLR.L 1] ;REC ADDRESS
o208 4282 g3y CLR.L '] ;DATA
0204 4100 004¢ §an BSR WRITECR ;PUT IN NON-TEST MODE
133
$34% ; CLEAR INTERRUPTS
533t
0206 700F 134 NOVEQ #INTREG, 00 ;ADDRESS
18 4182 LERAS CIR.L 1] ;DATA
0212 &17E 138 B5R.8 WRITECR
p214  S19E Bae BSR.S READCR ;READ 3 TIMES TO REBET
0216 619C 840 BSR.5 READCR
0218 6197 [LPR) BSR.S READCR

$214 4E7I 842t INITEIIT 8T8 i (change ¢4/7}



File: TIMER.DRV.TEXT Page 121

[ LE LI
845¢ ; STOPCLK - STOP CLOCK PROCEDURE (09-20-82)
Bagr ASSUMES A0 AND Al ARE INITIALIZED. (09-20-82)
[ LY L (07-20-82)
021C 7400 " g48% STOPCLK MOVEQ #,02 ;DATA (09-20-82)
021E 4002 LL10] BRA.S 8T10 H (97-20-02)
850t ; (0%-30-82)
851t ; STRTCLK - START CLOCK PROCEDURE (04-07-82)
852t ASSUMES A0 AND Al ARE INITIALIZED. ) (0¢-07-82)
§53¢ (06-07-82)
0220 7401 854t STRTCLK MOVEQ #1,02 <DATA (04-07-02)
§55¢ H (07-20-42)
8222 700 856% 5T10 MOVEQ ¥STRTSTOP, DO s ADDRESS (09-20-82)
0224 414C 857 BSR.S WRITECR ; {04-07-82)
0224 4E7S [E11] RTS i (04-87-82)
859t
840% ; ROTENTHS - read the tenths register of clock
L1313 EXIT - (NC} = READ OX
se2r (C) = ERROR - WRONG ADDRESS
LT3 LA (D) = REGISTER VALUE READ
LI LI
0228 865% RDTENTHS
0228 7A03 866t MOVEQ #3,05 iCHECK MAX. 4 TIMES FOR CLOCK TURNING
LTYA]
0216 7001 848+ ROTIO NOVEQ #TENTHSC, DO itead tenth of seconds register
022C 4184 869 BSR.§ READCR
0238 0C0Z goer 870t CHPI.B $RDERR, D2 ido until {me read ercor) or
0231 54CD FPR4 871t DENE DS, RDT10 ; (tried 4 times)
172t
0234 0C0Z 0009 873 CHPL.B $9, 02 iif not a BCD digit then wrong addrass
023h 4204 374t BHI.S ROTERR ;USE OTHER Address
023C 4285 875 CLR.L D§
0238 4E75 §742 RTS
nun
0240 44rC o001 878+ ROTERR MOVE.W #CARRYST, CCR

0244 4E75 879 RTS
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LIRS
0244
024
01510
0254

038
0258
0234
025¢
02440
0241
0164
0264
([}
0244

024E
G24E
027¢
g7l
03N
LERY

17
[

0284
0384
t28

(1111
0288
(1341

TIMER.

47EA
439
[$13
7801

§1CE
6SIE
0coz
6704
1602
3202
6002
28
33

6188
4308
B4 01
6714
S1CE

4159
5160

an
1E3C
4E73

14088
41187
AE7S

ORV.TEIT

03AB+
0003 @Doi
2003 OFYL

ooey

7530

3311

0003 OFE!
FEDé

[13}]

Page 11

Bi1% ; PINDADDR - FIND ADDRESS OF CHIF'S ADDRESS LATCH. IT IS EITHER RVIADDR OR RVAADDR

(LI
LLEL
LD
aast
sa¢e
L1NA]

L1324
90
(328}
891t
B9 3
894
8951
anét
887
g98
aygt
700t
$01
10
y03t
a4t
§03%
104t
907¢
104t
909%
710t
LA

1Hiv

1nun
914t
713t
9iét
7t
LA
iy
710t
71t
yait
§13t
174
17
124t
1N
nn

i DEPENDING
; routine added with ¢
FINDADDR

LEA

LEA

LEA

HOVEQ

; CHECK IF ADDRESS IN
FAtLd
BSR.5
B(S.8
CHP1.B
BEQ.S
MOVE. B
ADDQ. B
BRA.S
EATERD CLR.L
FALS MOVE.V

. READ TENTHS UNTIL IT
EAJE
BSR.8
8Cs.5
(9.1 8 ]
BEQ.S
il 13

ON THE VERSION OF THIS PROCESSOR BOARD.

17 change.

ADDRREG, A3 ;WHERE TO SAVE CORRECT ADDRESS
RWREG.L, Al

RVAADDR.L, A0 ;START VWITH REV 4 ADDRESS
4,0 ,TRY ONLY TVO ADDRESSES

AQ 15 CORRECT

ROTENTHS ;GET STARTING VALUE

FANIT ;WRONG CHIP TRY NEXT ADDRESS
B, 02 ;WALT UNTIL TENTH OF SECONDS
FAZERO ;18 NEXT TENTH ==) D3.B

01,03

.03

FAZ0

03

$30000.0¢ ;MUST READ AT LEAST TENTH SEC.

CHANGES OR UNTIL T TRIED TO LONG

RDTENTHS ;GET NEIT VALUE

FANIT ;WEONG CHIP TRY NEIT ADDRESS
03,03 ;HAS TINE TICKED

FAENDIT ;YES, FOUND CORRECT ADDRESS
D¢, FA3D ;READ AGAIN

i NOT THIS ADDRESS TRY GTHER ADDRESS

FANIT LEA
DBE

; ERROR - NEITHER ADDR
CiR.L
MOVE.¥
[ 31

; FOUND CORRECT ADDRES
FAFNDIT HOVE.L

CIR.L
KT8

BVIADDR.L, AD
D4, FALE

E5S WORKED

(A3) iSHOV RO CHIP ADDRESS

$CLOCKERR, D?

A0, (a3}
07



File:

029
0294
0294
029¢C

[13H

02A2
024

02A2
02AA
02AC
02AE
6282
0284

TIMER.DRV.TEIT

6100
1282
108C

4£75

100

7001
452A

1412
§1E6
5200
ecot
[111]
4E7%

1341

oo1e

FEDO

G34E.

(11}

730t
fire
733
9330
P
933
7341
737t

9380
739¢

7401
941
7420
§43%
F44e
745
744t
7
748t
7491
730
731t
932
153
7544

i VWRITECR - WRITE A CLOCK REGISTER

Page 123

i ENTRY : (DO) = REGISTER ADDRESS
i (D2) = DATA
VRITECR BSR SELREG

NOVE.B Dz, (A1)

MOVE. B $DSELCT, (AD)

RTS

+DESELECT THEN SELECT REG.
(WRITE DATA
;DESELECT CHIP

i WRITEREGS - WRITE THE CLOCK REGISTERS FROM THE REGISTER ARRAY

VRITERECS  BSR

i WRITE REGISTERS
NOVEQ
LEA

VRONER MOVE.B
BSR.§
ADDG. B
CMPL.B
BNE. S
RTS

LOADDR

.00
REGAREAY, A2

(Al)+,D2
WRITECR
#1,00
#STRTSTOP, DO
WRONER

iGET CHIP ADDRESSES

iREGISTER ADDRESS

JREGISTER DATA

JWRITE DATA

iNEXT REGISTER ADDRESS
,8TOP AT START/STOP REC.
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13
9574 , TIMVR - SET CLOCK FROM PARAMETER BLOCK
158 PARAMETER BLOCK FOR UNITWRITE :
§59¢
260t ; type VriteClockParameter = record range
réir DayofWesk . integer; 1-1
it ; Month . integer; 1-11
e, Day : integer; {-31
144t Hour : integer; 0-11
945t Mins : ioteqer; §-3
1éée Secs  integer; 0-5¢
" Tenths : integar; 0-
173 LI LeapYear : integer; 0-1
§é9r end;
Li] LI
GZBé 2641 9710 TINVR KOVE.L 01,A3 ;ADDRESS OF PARAMETER BLOCK
LA F LI
173¢ ; PROCESS DINARY PARAMETERS
y74r
1288 411} 175¢ BSR.§ VALBIN ;VALIDATE PARAMS
[} L 3V 174t BCS .8 TVRERR ,N0 COOD
e2BC ¢13C 17N BSR.S CVTBINR ;CONVERT BINARY TQ BCD OF REGISTERS
1] LI
979t ; ZER0 SECONDS AND TENTHS OF SECONDS {09-10-82)
11110 (09-30-82)
02BE 4100 FERG 1y B5R LDADDR ; GET CLOCX ADDRESSES (09-20-81}
02C1 4100 TEN 111t BSR STOPCLK H 169-20-82)
02Ce 4100 FEFS 183 BSR STRTCLE i (09-20-82)
184r
985¢ ; VRITE CUT REGISTER ARRAY
Y860,
fach 4102 787 B5R.8 WRITEREGS
01CC 4E7S year RTS
"t
990t ; EEROR - INVALID CLOCK PARAMETER
7"ir
€2CE 3IE3C 003¢ 172 TVRERR NOVE. ¥ #INVFRM, D7

0201 4E7S 1934 RTS
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§93%
$96% ; VALBIN - VALIDATE BINARY PARAMETER BLOCK
997% ENTRY . (A3) = ADDRESS OF PARAMETER BLOCK
19 EIIT : (NC) = GOOD PARAMETERS
1AAL AN (C) = ERROR, OUT OF RANGE
1000r ;
9204 2848 1001* VALBIN HOVEA.L A M ;SAVE FB ADDRESS
0204 7807 10022 NOVEQ " ANURVE-1,D4 ,00 ALL & PARAMETERS
G208 4BEA Q246+ 1003t LEA RANGES A3 ,LIST OF PARAMETER RANGES(BYTES)
1004¢ , .
1005* ; COMPARE EACH PARAMETER TO IT'S LOW AND HI RANGE VALUE
1006*
9200 4280 1407+ VBCHK CLR.L bl
0IDE 181D 1008+ MOVE.B (AS)+, D0 ;GET LOW BOUND RANGE
02E0  BOS4 1009 CMP.W (A, DO ,FARAM}=LOW BOUND THEN 0K
0381 4110 1010+ BHI.S VEERR ;ERROR, TO LOW
02E4 101D 1011t NOVE.E (A31+,D0 ;GET H! BOUND RANGE VALUE
0IE¢ BOS4 10124 CHP.W (A4), D0 iPARAM(=H1 BOUND THEN OX
G2E¢ 450 1013 BCS.§ VBERR JERROR, TO HIGH
02EA  S48C 1014y ADDG.L 0.0 ,NEIT PARAMETER LOV BYTE
02EC §1CC FEFIE 1015% DBE D4, VBCHK
02F0 4300 10564 CLR.L Do ,SHOW NO ERROR
02F7 4E73 10172 RTE
1048,
{019+ ; ERROR EXIT - OUT OF RANGE
1920
02F¢ 44FC 0001 1021* VBERR MNOVE . W $CARRYST, CCR ;SHOW ERROR

02F8  4E73 1022 RTS
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16245
1625¢ ; CVTBINR - CONVERT VALID PARAMETER BLOCK FROM BINARY INTO RECARRAY BCD NISLES
1024t ENTRY . (A3) = ADDRESS OF PARAMETER BLOCK
1037t ,
02FR  49FN 03064 10202 CYTRINR LEA HI, A ;HI NIBBLE HOLD ARRAY
0IFE 4BFA 030As 1029+ 1311 LOV, A3 ;LOW NIBBLE HOLD ARRAY
0302 7807 1036 XOVEQ #NUMVE-1, D4 iFOR i := § to 1 do
0304 740F 14310 MOVEQ CLEAPYR+1,D3 ;INDEX TO PARAMETER
1037
030¢ 4180 1033 CBRNIBS Clr L Do
0308 1433 3000 1034 MOVE . 8 0(A3,D03.¥),D0 JGET PARAMETER(i)
g3oc 3200 103350 MOVE L Do, 01
0308 82FC 000 1034 oivu #10,01 vHI NIBBLE .= FARAM DIV 10
B3tz 2001 1037¢ MOVE L 01,00 ,LOW I5 REMAINDER FROM DIV
034 4% 10304 SWAP 0o ;LOV = PARAMETER-(HI*18)
0316 1981 3000 1039 MOVE . B DL, 0CA4,D4.W) ,SAVE Hl
G31A 1880 4004 1040 NOVE. 8 DO O(AS, D4.W) (SAVE LOW
031 5343 10411 SUBQ.W 41,03 JNEIT PARAMETER INDEX
9320 S1CC FEEM 10422 DBF D4, CBRNIBS ,DOWNTO 4
1043,
1044r , SETUP RECISTER ARRAY
1045,
04 an 1044 CLR.L D3 JREMOVE GARBAGE
0328 47FA  0ICCs 10471 LEA RECARRAY, A3
0318 78¢0C 1044 Kovia #RAVRLEN-1,D4 ;MOVE TO 13 REGISTERS
0310 4SFA OMESs 10491 LEA NIBBLE, Al JWHICH NIBBLE FOR THIS REG.
0330 43FA 01D4s 1050 LEA INREGE, At ;WHICH PARAMETER IS REG FROM
15t
0334 1631 4000 1032 CBRRECS MOVE.B 0(AL,04.¥),D3 ;INDEX TO H1 & LOV FOR THIS REG.
0330 1233 3000 10532 NOVE .B 0(AS,D3.W),D0 ;ASSUME LOW NIBBLE
033C 4A32 <000 10341 T5T. 8 0(AZ,D¢.¥) ,IF ( THEN USE LOV NIBBLE
0346 6704 18551 BEQ.S CBRULOV ;18 LOW
0341 1034 080 1054¢ MOVE. B 0(A4,D3.¥),D0 +ELSE GET HI NIBHLE
0346 1780 4000 1057* CBRULOV MOVE.B 00, 0(A3, D4.W) ,PUT NIBBLE IN REGISTER HOLD
0344 S1CC FFES 1058 DBF 04, CBRREGS
1059,
034E 6102 1060 BSR.S CVTLPYR ,CONVERT LEAP YEAR REG

0350 4E73 i 1941 RTS
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1063
{044% ; CVTLPYR - CONVERT LEAP YEAR PARAHETER TO THE REGISTER VALUE FOR THE
1065% ; CLOCK CHIP. 8,4,1,f WHERE 8 18 FOR LEAP YEAR AND THE OTHER NUMSERS
1064 ; ARE FOR THE YEARS AFTER THE LEAP YEAR. THEREFORE, 4 15 LEAP YEAR«I,
10672 1 15 LEAP YEAR¢Z, | 18 LEAP YEAR+3.
1068r
0353 1028 000C 104%% CVTLPYR HOVE. B LYREG-1{A3),00 ;LEAP YEAR REG. = 13(INDEX=12)
0334 7203 1070x MOVEQ $3,01 ;D0 IS PARAMETER (RANGE 0-3)
0358 9200 1071x sUB.B be.D1 ;CALCULATE WHICH BIT TO SET
035K 4280 1972 CIR.L Do JBITE = 3-PARAMETER
035C 03C0 1073+ BSET D1,D0 ;D0 IS LEAP YEAR VALUE
03SE 1740 ogeC 1074x HOVE. B DO, LYREG-1(A3) «PUT IN RECISTER ARRAY

0342 4E73 1075¢ ATS



File

D3sd

0364
[EIY

034E
3n

0374
t37n
037¢
[k

6382
0384

0383
0394
03t
39t
0394
03A0
03z
03Ad
03AA
0380

(k-1

0384

TIMER.DRV TEIT

ADEY
1CHC

41EA
43FA

108C
DOFC
B3CS
66F4

S1ER
11C8

13FC
0E77
13EC
0F&D
13EC
LY
{3FC
(F4E
{3
OF78

1CBC

6000

(1] 3]
007F

01C0+
0270+

(111
([ 2%}

ECTC+
G074

(1211

0050

hoca

0003

(1123

gace

FE3T

QF70

0043

6003

(11K

0003

0003

177
1970¢
1079
1080
1oa1e
1ot
1083+
+1084¢
1085
10041
10871
1082
10894

1090r

1991
1092»
1093
10940
1093
10940
1097¢
1098
10992
1100%
(101w
1103¢
11032

1104

1105¢

1106y

117

11o4r
11a9*
for
e
1111%
11131
1114r
L1138

, TIMINST - UNITINSTALL
, INSTALL THE TIMER INTERRUPT ROUTINE AND SET UP THE VIA
TIMINST
LEA 1ER.L, A
MOVE.B §DISABL, (A6) ;TURK OFF ALL INTERUETS ON VIA
. INITIALIZE TIMER TABLE
LEA TIMERTBL, Al ;ADDRESS OF TIMER TABLE
LEA TIMERTEL+ (TIMTLENSNUMENTS) Al ; IST BYTE AFTER TABLE
TINSTIO MOVE.W 110,00 ;CLEAR FLAGS OF EACH ENTRY
ADDA.V $TIMTLEN, AQ ;POINT AT NEIT ENTRY
[4.17. 999 A, Al ;AT END OF TABLE
BNE .S TINSTL§ iNO
; PUT ADDRESS OF INTERRUET ROUTINE IN VECTOR

’ LEA TININT, A0
NOVE. L AD,VECTOR.YW

: SETUP VIA

i NOVE.B SACRBYTE, ACR.L ;EREE RUN MODE PB7 OUTPUT DISABLED
MOVE. B #TIHEL, TILL.L ;TIHER #1 LATCH LOV
MOVE. B STIMEH, TILH. L ;TIMER #1 LATCH HIGH
HOVE. B #TINEH, TICH. L ;TIMER #1 COUNTER HICH - FORCE LOAD
MOVE. 2 #CLEAR, IER.L ;CLEAR IFR

j EHABLE TIMER #2

‘ NOVE.B BENBLTL, (Aé) ;TURN INTERUPTS ON FOR T

j IKITIALIZE CLOCK - SOURCE IN TIMER.CLK.TEXT INCLUDE FILE

i BRA INITCLK ;DOES RETURN WHEN INITCLK DORS



File.

[13:1)
G3BA
g3ce
(K14}
(k14
03CA

TIMER . DRV.TEXT

13FC
0r7
41EA
11c8
4E73

0O07F 0003

FCo8+
8074

tm

tiee
SR04

[$¥1{ LI

{121t
1131

1113
1124
1125+

: TIMUNNT - UNITUNMOUNT

Page

13

i TURN OFF THE VIA INTERRUPTS AND POINT THE TIMER INTERRUPT VECTGR AT A RTE.

TIMUNMT
HOVE. 8

LEA
HOVE.L
RTS

$DISABL, [ER.L

TUNRTE, A
AD,VECTOR .V

JTURN OFF ALL INTERUPTS ON VIA

MITH TIKER INTERRUFT CODE
+POINT VECTOR AT RTE
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T
1128t , TINST - UNITSTATUS
1129 , THIS PPROCEDURE CONTAINS THE BELL ROUTINE AND THE 4 TIMER TABLE MANIPULATION
{130 ; PROCEDURES, CREATE, DELETE, DISABLE, AND ENABLE.

[S% ) LI
SR ENTRY . D2 - CONTROL CODE USED TO SELECT FUNCTIONS
1133, A3 - BUFFER ADDRESS = PTR TO PARAMETER BLOCK
1134r
03CC 8C47 0004 1135% TIMST CHPL. W SENABLEC, D2 ;VALID FUNCTION CODE
0300 €211 1136 BHI .5 TSTERR N0
1137,
9307 ASFA Qt3s 1138 LEA TIMERTBL, AL ,ADDRESS OF TIMER TABLE
D3D6  4IFEA 0D13e 11392 LEA TSTTEL, A1 ,TURN THE CONTROL CODE INTO A
$3DA L34A 1140¢ LsL.W §1,00 ,INDEX TO THE FUNCTION
03DC 3431 2004 RIS MOVE.W G(AL,D2.W),D2
03E6 4EF1 2300 {142 JHP 0(AL,D2.W) ;00 FUNCTION
1143
11440 , Invalid fonction Code Error
1145,
03E4 3IE3C G038 114ér TSTERR HOVE W BINVENC,D7
33EN  4ETS 1147 RTS
1148,
1149t , THE TIMER DRIVER JUMP TABLE
1150% ,
03EA  00AD 1151% TSTTEL DATA.W TSTBELL-TSTTBL ;BELL
03EC  600A 1152 DATA.W TSTCRES-TSTTEL ;CREATE TABLE ENTRY
03EE  004E 1153% DATA.V TSTDELT-TSTTBL ;OELETE TABLE ENTRY
03F0 0040 11548 DATA.W TSTDSBL-TSTTBL ;DISABLE TABLE ENTRY

g3F? 00N 11552 DATA.V TSTENBL-TSTTBL ;ENABLE TABLE ENTRY
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03F4
03F¢

03K}
Q3FE
(131}
0404
0404
111

Q40C
0414

(L1}
(1303
0413
041t
(L}
0424
0421
042¢
0434

“u
0424

4780
28

0832
12
0443
3240
0c40
$6EC

JEIC
4024

1398
31393
3398
18
gsct
(113}
kR
158C
1350

3480
4E73

0000 3001

0012

000A

0033

3002
3004
3000

[111]
LITH
3000
304A
304

1137%
1158¢%
[RERA
1160t
e
1162
1143
1144r
1163%
1146
1167%
1144t
1169%
1170
{171
1172

173

1174
13750
11764
1177
1170¢
1179t
{180
1181¢%
1181
{1834
11842
1185%
1106

(187¢

11482

11894

11908
[ IRAL]
1191
{1930
11942
11958
1196*
1197
1198

{199

1100t
1201%
1103+
1203¢

Page 31

; TSTCRE® - CREATE TABLE ENTRY
' ENTRY : A3 = ADDRESS OF PARAMETER BLOCK
' A2 = ADDRESS QF TIMER TABLE
' At = VALUL WHEN TIMER DRIVER CALLED
i AS = VALUE WHEN TIMER DRIVER CALLED
' PARAMETER BLOCK .
H 1) ADDRESS OF USER SERVICE ROUTINE TO INSTALL IN ENTRY (LONGWORD)
i 1) COUNT OF 50 MILLISECOND PERIODS TO WALT (WORD}
' 3) FLAGS (WORD) -
i ' bit D1 = CONTINUOUS/1SHOT MODE FLAC
i bit DL = SKIP FIRST CALL FLAG
P 4) RETURN SPACE FOR TABLE ENTRY 1D, THE ENTRY NUMBER (WORD)
TSTCRES CiR.L 0 (ENTRY ¢
CLR.L VK] ;ENTRY INDEI
, FIND AN UNUSEQD ENTAY IF ONE AVAILABLE
TCRCKNXT BTST SVALIDENT  TELAGS+1(A2,D3.W)
BEG.S TCRFOUND FQUND ONE
ADDI.W $TIMTLEN, D3 (ELSE SEE IF AT END OF TABLE
ADDG W~ 41,00 (NEXT ENTRY NUMEER
CXPI W #NUMENTS, DO , IN TABLE?
ENE. S TCRCKNIT YES
; ERROR TABLE FULL
NOVE.V #TBLFVLL, D7
BRA.S TCREXIT
; FOUND UNUSED ENTRY - SET IT UP
TCRFOUND MOVE. L (A3)+,PTRUSRTN(AZ,D3.W)  ;PUT IN USER SERVICE RTN ADGRES
MOVE .V (A3), TCOUNT(AZ,D3. W) ,COUNT OF 30 MS. TICKS
MOVE.¥ (A3} +, TOWNCNT (A2, D3.W) ,SET DOWN COUNTER
MOVE . W (A3)e, D1 ,GET FLAGS
BSET $VALIDENT, D1 ;SHOVW ENTRY IN USE
BCLR $ENBLDSBL, DI ,SHOW ENABLED
HOVE . ¥ DI, TFLAGS(AZ,D3.W) ;PUT IN ENTRY
MOVE . L A4, REGA4(A2,D3. W} ;SAVE USERS A4 AND AS REGISTERS
MOVE. L AT, REGAS(AZ, D3 W)
; RETURN TO USER TABLE ENTRY ID (THE ENTRY NUMBER)
MOVE.V D0, (AY)
TCREXIT nTS
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1105
1204* , TSTOELT - DELETE TABLE ENTRY

12070, ENTRY . A3 « ADDRESS OF PARAMETER BLOCK
1o, Al = ADDRESS OF TIMER TABLE
1209, PARAMETER BLOCK .
T 1) TABLE ENTRY 1D, ENTRY # TO ENTRY (WORD)
TISLE
0434 12120 TSTDELT ,GET INDES TO ENTRY
CTET TR 1213t WL S VALIDID ;18 1D VALID?
0434 €538 1t 5.3 TDELERR . INVALID-ERROR EIIT
s,
12140 , VALIO ENTRT INDER - DELETE ENTRY
1217
043¢ 0BBE 0040 3001 12:8e BCLR VALIDENT, TELACS+1(A2,D3.V}
TR 1] 1219¢ BRA S TOELELIT
12200,
13307 , iNVALID TABLE 1D EMROR
_ 1122,
TLORE TS T T'HY 12230 TDELERR  MOVE.V  RINVTBLID,O7
TYTIRT 1224 TOELETIT  ATS
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[LL])
[IE1Y
044C

044t
0454

(LE
0454

[3¥1)
6308

08F2
004

JE3C
4873

0003 3001

0n

1134
12211

1228¢

1121

12302

13314

1231

1233t
11342
1135t
12340
1137
12282
13392
12400

1141

1242¢

1243

Page 33

; TSTDSBL - DISABLE TABLE ENTRY
i ENTRY : A3 = ADORESS OF PARANETER BLOCK
, A7 « ADDRESS OF TINER TABLE
; PARAMETER BLOCK :
' 1) TABLE ENTRY 1D, ENTRY & TO ENTRY (WORD)
TSTDSHL ;GET INDEI TO ENTRY
BSA.S VALIDID 08 1D VALID?
85.8 TDSBERR (INVALID-ERROR EXIT
; VALID ENTRY INDEX - DISABLE ENTRY
BSET OENBLDSBL,TPLAGSOIiAZ.D3‘V)
BRA.S TDSBEXIT
; INVALID TABLE ID ERROR

1244¢ TDSBERR HOVE.V $INVTBLID,D?
1245% TOSBEXIT  RTS '



File

043
0438
[ L}

0440
L)
046

046k
0471

IR}

M
0472

047¢
[11]]

[1L}]
(L1
(L1

TIMER DRV TEXT

e
450E

k1
e
6004

IENC
AE73

40

L[4 ]
$30¢

{4FC
6004

CéEC
(}11]
4E73

J00¢ 3008

Q14

6032

00e? -

0001

6011

0N

1247¢
1148
13492
1230t
113 1x
11320
1153
1134t
13535¢
1156
1257
12542
12394
1240t
12610
11610
1243t
(2440
124354
12464
12470
12e8r
17492
1170¢
1271
13720
12730
1174
1275
127462
1277¢
1174
1179
1180t
1181t
11824
12838
1184
1185
1284
12871
12888
faannt

Page 3¢

; TSTENBL - ENABLE TABLE ENTRY
' ENTRY . A3 = ADDRESS OF PARAMETER BLOCK
' Al s ADDRESS OF TIMER TABLE

: PARAMETER BLOCK
; t) TABLE ENTRY ID, ENTRYT & TO ENTRY (VORD)
TSTENBL ;GET INDEI TO ENTRY
BER.§ VALIDID ;18 1D VALID?
BCS. 8 TENBERR  INVALID-ERROR EXIT
, VALID ENTRY INDEI - ENABLE ENTRY AND RESTART DOWN COUNTER

MOVE. W TCOUNT(AZ,D03.¥) , TOWNCNT (A2,03.¥)
BCLR $ENBLDSBL, TELAGS+1(AZ,D3 .V}
BRA.S TENBEXIT

. INVALID TASLE ID ERROR
TENBERR HOVE.VW SINVTBLID,D?
TENBEXIT  RTS

, VALIDID - VALIDATE TABLE ENTRY ID IN PARAMETER

P ENTRY . A3 a ADDRESS OF PARAMETER BLOCX

. EIIT . 03 = TABLE INDEX

’ (C) = INVALID TABLE ENTRY U

' (NC)= VALID TABLE ENTAY ID

VALIDID NOvE .V (A3}, D3 ;GET TABLE ENTRY ID

, TABLE ENTRY 1D I8 THE ENTRY NUMBER - MAKE SURE LESS THAN NUMBER OF ENTRIES IN TABLE
CMPI.V #NUMENTS-1,D3 ;18 INDEY LESS THAN TABLELN!
18] VALCALL ;YES, CALCULATE INDEI
VALERR MOVE .V SCARRIST, CCR ,3HOW ERROR
BRA.S VALELIT
. KAVE VALID TABLE ENTRI
VALCALC MULY #TIMTLEN, D3 ;CALCULATE INDEX
CIR.L Do ,CLEAR CARRY
VALELIT RTS
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111}
0q9¢
0494
0492
(13
0498
[L1Y

04A¢
04Ad
44aC
[1}:1]
[1):1}
04B¢
(L1}
048A
$4BE

04C0

04c4
[L14]

G4CA
04CE
0404
0404

(1))
1ABC
0039
0F77
6138
49FA
6894

43FA
131}
1028
1449
(331}
1ce
3280
6100
1113

{ARB

0814
121}

tABC
0339
0F77
4E73

0003 OF73
0000
0010 0003

G144,
t000

0138+

0004

0034+

FF38

[11Y

ooe

00d0
Q0B 0003

1191t
12192
1193x
11947
1295
1296%
1297¢
1198+

1300¢
1301
1301

1303t
1304
1305

1306r

1307¢
1308%
1309+
13100
§311%
1312
1313
1314x
1315%
1316t
1317
1318
1319¢
1320
1321
13222
1333
1324%

1325

1324t
13274
13282
1329¢

1330t

Page 35

. TSTEELL - BELL ROUTINE
ENTRY : A3 = ADDRESS OF PARANETER BLOCK

; INIT VIA FOR FAEQUENCY W/0 DISTURBING TIHER &1
1299+

TSTHELL

+

. CALL CREATE TO SETUP

H

PARAMETER BLOCK
{} FREQUENCY (WORD)
2) SPEAKER ON/OFT PATTERN (BYTE)
3) FILLER (BYTE}

4) DURATION IN 50 MILLISECOND PERIODS (WGRD:

LEA SHIETREG.L,AS
KOVE. B $0,(A3)

ORI.B ¥RUNTZ,ACR.L
BSR.§ SETTI

LEA IELAGS, Ad
HCLR #SHUTOEE, (A9)

LEA TPRMBLK, AL
MOVE.L A3, - (5P}

MOVE.W DURATN(A3) DO
NOVEA.L ALA

LEA BELSRVR, A0
MOVE.L AO, (ALie

HOVE.W B0, (A1

BSR TSTCREY

HOVE.L (S5P)+, A3

MOVE. B PATTERN(A3) , (AY)

i WAIT FOR SHUT OFF

TBELWAIT

BTST
BEQ.S

#SHUTOFE, (ALY
TBELWAMT

; DONE SHUT OFF TIMER #2 AND BELL

TBELDONE

TBELEXIT

MOVE. B 40, (AS)
ANDIL.B #5TOPTI, ACR.L
RTS

;TURNOFF BELL FOR SURE
;BET TIMER 42 AS COUNT DOVWN

+PUT CREQUENCY IN TIMER

PUT TIHMER ON

ONE SHOT INTERVAL TIMER CALL

,ADDR QF INTERNAL PARH 8LOCK
;SAVE PARAMETER BLOCK ADDRESS
;SAVE THE COUNT

;CREATE EIPECTS PRN BLK ADR IN Ad
;BELL SERVICE ROUTINE ADDRESS
,PUT IN PARAMETER BLOCK

JPUT IN COUNT

;CALL CREATE

;BELL PARAMETER BLOCK ADDRESS

;TURN ON BELL

+DONE?
;NO

,CLEAR SHIFT REG TO SHUT OFF BELL



File

0408
04DE
04E0
04E4

(111
04EC
(L13}

TIMER

13E8
0F71
1303
4E7S

SITA
0800
4E7Y

DRV TEXT

(11}

0003

00F A+
(141}

0e03

0F73

1331
13330
1334%
1335

13342
13372

J338r

1339

13404

1341
13421

13432

(SET LATCH

;SET COUNTER AND CLEAR IFR T3 FLAG

,TELL SELL ROUTINE DONE
& TO SHUT OFF SPEAKER AND

, SETT? - SET TIMER 42 TO FREQUENCY [N PARAMETER BLOCK
SETT? HOVE. & 1OA3), TRLL.L
HOVE. B (A3}, TICH.L
RTS
; BELL TIMER SERVICE ROUTINE
BELSRVR LEA TFLAGS, M
BSET SSHUTOEE, (AD)
RTS

iTIHER 81
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1345

1346,

1347¢ , DATA AREA

1343% ; CONSTANTS FOR CALANDER CLOCK

.1349% ; CONVERSION ARRAYS BCD TO BINARY/REGISTER TO PARAMETER BLOCK CONVERSION

1350%
04F2 09 QB 0A 08 07 04 1331¢ DETAIL DATA.B 9.11,10,8,7,6,5,4,3,2,1,0 ,REGISTERS WHICH MAXE THE EARAMETERS
04F8 03 04 03 02 01 00
Q4FE 01 02 02 02 02 @2 1352* NUMBER DATA. B 1,2,2,2,1,1,1 .4 GF REGISTERS FOR PARAMEETER
0504 0t
8505 00 1353 DATA. B [] (Reer FILL tesanr
1354y ’
1335% ; CONVERSION ARRAYS FOR PARAMETER BLOCK TO REGISTER ARRAY CONVERS!ON
1356* ;
0504 06 03 05 ¢4 04 03 1397+ INRECE DATA. B £03,5,4,4,3,3,3,2,0,1,1,7 ;WHICH PARAM IN RECLi) (BINARY)
950C 03 02 02 00 01 01
0517 @7
9313 00 00 01 60 01 00 1358t NIBBLE DATA.E 0.0,1,0,:,06,4,0,¢,0,0,1,0 ,WHICH NIBBLE- {=HI
051y 81 00 01 00 00 01
[ 1]
1359

1360% ; RANGE VALUES FOR CLOCK PARAMTER BLOCK FIELDS, i BYTE LOV, 1 EYTE HI FOR EACH
1361% ; OF 8 PARAMTER BLOCK FIELDS

1342% ;
0520 €1 07 01 0C 0t IF 1363% RANGES DATA. B 1,7,1,12,1,31,0,23,4,99,0,59,0,9,0,3
0526 00 17 00 3B 00 3B
452¢ 00 09 00 03
1364%
1363% ; VARIABLE DATA AREA
1364 ;
1367% ; THE TIMER TABLE - 10 ENTRIES
1368%
Q330 0000 0000 000¢ 1369* TIMERTEL DATA.Y 6,0,0,0,0,5,0,0,0 i ENTRY & ¢
053¢ 0000 o000 Q00
053C 0000 obeo o000
gonoco1z {37¢% TINTLEN EQU %-TIMERTEL dength of entry
0341 0000 0000 0000 1371% OATA NV 0,0,0,8,0,0,0,0,0 , ENTRY & @

0548 0000 Qo000 <000

0548 0000 0000 Oc00

0554 Q000 0000 0000 1372« DATA.W 0,0,0,0,0,0,0,0,0 i ENTRY ¢ 2
0350 0000 o000 0000

0360 0000 0000 0000

0564 0000 0000 0000 1373f DATA W 0,0,0,0,0,0,0,0,0 , ENTRY # 3
034C 0000 0000 oo00¢

6372 0000 0000 0000

0378 0000 0000 0000 1374x DATA W g.0,0,0,0,0,0,0,0  ENTRY % ¢
037 0000 0000 0009

0584 0000 Q000 o000C

058A 0000 0000 0000 1375+ DATA.W g,0,0,0,0,0,0,0,0 . ENTRY ¢ 3
0590 0000 0d00 oOco¢ '

059¢ 0000 0080 0000

059C 0000 004G 0000 1374¢ DATA.VW 6,0,0,0,8,0,0,0,0 . ENTRY ¢ &
03A2 0000 0000 0000

Q5AL 0000 o000 Q000



13AL
QB4
G3BA
L3
05Ce
(R
050
0508
G30E

[MA
03k
G5EC

kMY

[S43]
SFA

2630

Coll

MY H
G608
Q60A
Q610

ACR

ACRBY
ACTIV
ADDRR
BELSR
BITDe
BITODY
BITD2
BITDI
3iTD4
BITDS

TIKER DRY TEIT

0000
1000
0009
0060
0
6500
oooe
1300
G000
0600
0008

G600
a00%
2062

a6

[
L]
300
a1
5600
0

6o 0
009
[
"

toco

TE
£
£d

VR

teqe
0003
[
2000
0000
000¢
0000
(411
000
0084
003A

(1111
000d

0600

000 06
0 0 ot
11414

0040

000 00
L]
G 06 00
0

Q0A8

00930877
00000040
60000006

0003F0

q004c8
00003000
060049661
00000002
000000403
Qoeoo00s
00000005

LELL
0000
0000
G000
(117
(1]
000
0000
0000

0030

00 00
00 20

00 80

G0 o0

13774

1378

13794

1380¢
13812
1382
1383
1384
13834
[RITY

13871
1366
1389x
i370¢
1371t

1391,

1393
13942
13951
1376
13974

1398
13992
14002
1401
14020
14034
1404
14035

149¢6¢

1407t
1408¢

BITDé
BITD?
CARRYST
+ CBCDBIN
+ CBRNIBS
CBRREGS
CBRULOV
CCSOONT
CCSEXIT
CHKCS
CLEAR

Page 38
DATA.W 0,0,0,0,0,0,0,0,0 , ENTRY & 7
DATA W 0.0,0,00,0,0,0,0 , ENTRY & &
DATA W 0,0,0,0,6,0,0,0,0 , ENTRY & 9
TABLELN EQu %-TIMERTBL ,length of table in bytes
NUMENTS EQU TABLELK/TIMTLEN ;4 of entries in table
, INTERNAL FLAGS AND PARAMETER BLOCK
TFLACS DATA.W 1 ,USE ONLY 15T BYTE
TPRAMBLK DATA W ¢,9,0,2,0 ,BELL USES FOR CREATE CALL
, THE ADDRESS AND COUNT ARE SET iN THE BELL ROUTINE - FLAGS ARE ALWAYS
, OKE-SHOT MODE ONLY
. CLGCX DATA AREA
, CLOCK ADDRESS AND SELECT LATCH ADDRESS SAVE AREA
AGGRRES DATA.L ¢  {CHANGE 4§77}
, REGISTER ARRAY HOLD
REGARRAY DATA. B ¢,6,0,0,6,0,0,0,0,0,0,0
RARDLEN EQU %-REGARRAY ,NUMBER OF REGISTERS READ
DATA.B ]
RAWRLEN EQy %-RECARRAY ;NUHBER OFf REGISTERS WRITTEN
DATA B 0 JFILL
, NIBBLE HOLD FOR PARAMETER TO REGISTER CONYERSION
K1 DATA.B ¢,0,0,0,0,0,0,0
LoW GATA B 0,0,8,0,0,0,2,0
END TIMERDRY
00000006 CLOCKERR 90000039 CURPROC 00000007  DOCS 00003E+

00000007  CLRSC 90000006 CURSON  ¢0000002 DSELCT Q0000010
00009001  CONTISHT 00000001  CVOELIT G001A0+ DURATN 00000004
0001AZ+ CSATTRL 00000010 CVTBINR DOO2FA+ ENABLEC 00000004
900306+ CSATTRZ 00000011  CVTLPYR 000332+ ENBLDSHL 00000003
000334+ CB3BPCH 00000004  CVTOUT 000186+ ENBLTI  000000CO

000344+ CSEFRSTCH 00000008 DAY 00200004  FALO 000258+
G000A4+ CSLASTCH 0000000A  DAYOEWK 00000009  EA20 00024A+
0000Ass CSLPCH 00000004  DCSMOVR 000074+  FA3D Q0026E+

0000%4. CSMASK  0000000C DETAIL 0004F3¢ FAFNDIT Q0624Ce
G000D08FF  CSTELLOC 00000000 DISABL  €0000Q7F  EANIT 000274+
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FAZERD
£ INDADDR
FREQ
GRAPHIC
1

HHLEN
HOUR

168
IELAGS
{3
INITCLE
INITERIT
INREGR
INSHOD
INTREG
INVCURS
INVENC
INVPRM
INVRSE
INVTELID
T0ECLXHE
10EENCCD
10E1OREQ
10EXYBTE
10ENEDRY
10ENOBUF
10ENQDSP
10ENOXYS
10ENOOMN
10ENOPRT
10ENOTIH
10ENOTRN
10EPRNIN
I0ETELEL
I0ETBLID
10ETHLIY
10ETINOT
10EV10PH
10EWNDBE
10EWHDCS
10EWNDDC
10EWNDDS
10EVNDEN
10EVKD IV
10EWNDWN
10EVNDWR
1PRMBLK
LDADDR
LEAPYR
LENPER
LENPEW
Lov
LYRLG
HINS

000268+
000246+
00000000
00000004
0004602+
0000000C
00000006
00036F7D
0003E4+
00030F78
Q001ER+
00821A+
000504+
ooo00002
ooagooer
00000003
00000038
0000003¢
geo00600
poeoooa2
ogoc0a3y
00600038
00000003
00000035
00000020
toegeny?
6og0dozs
00600029
potoozs
0000002¢C
peaooaza
00000015
00000037
00400033
¢a000032
00000034
go00001¢
000008034
Q0000821
00d0¢022
podgea2s
ocooeo24
geooca2o
00000025
00000027
00000024
CO0SE&+
000170+
0000000
0000000
008008010
00040A+
00000000
00000008

KMBTBLX
HMBTDEV
HMBTDRY
MHBTSLT
MKBTSRV
MMBTSW
MMHICOD
KHHIDTA
HHLOCGD
MMLODTA
HONTH
NIBELE
NOAUTOLF
NOSCROLL
NOTLEGIT
NUMBER
NUMENTS
NUMREGS
NUMRP
NUNWP
1133

ON
PATTERN
PBLENER
PPTEL
PsYSCoM
PTLEN
PTPC
PTRUSRTN
PTSR
RANGES
RARDLEN
RAVALEN
RDCERR
ROCLOCK
RDCA1D
ROCR2Z0
RDCREG
ROCRST
RDDCHX
RDERR
RDT10
ROTENTHS
RDTERR
READCR
REGA4
REGAS
REGARRAY
RUNT?
RVIADDR

00000014
00008012
00000018
00000014
00000016
Qooodot0
0000000C
go000004
0o00q008
00900000
00080002
000513+
00020004
00000003
00000003
0004FE+
0000000A
00000007
00000007
voeoe008
pageoooe
eoooagoi
Q6000002
00000037
goeoo0Es
00000180
g00000CcC
0000003C
goooaaoz
00000040
000520+
2000000C
00800000
00016A
00013E+
000183+
CO01CE+
00014C+
600142+
QO015E+
Q000000F
00022A+
000228+
100240+
000184+
0000000A
0000000E
0005F 4+
(0000010
Q0030FE!L
RV4ADDR 00030F8t
RVREG LRLEL )
SCBOOTDV 00000034
SCBOOTNM 0000002E

5CCODEJT
SCCURRK
SCCURRV
SCDEVTAR
SCDIRNAM
SCEREEHP
SCHDA4
SCHDAS
SCHEDPTR
SCHEDSR
SCIORSLT
SCUTABLE
SCMEMMAP
SCNUKPRO
SCNITPRO
SCPROCNO
SCPROTBL
SCROOTV
SCSLTTBL
SCSUSINK
SCSUSREQ
5CEYSIN
SCSYSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCVRSNER
SCWNDTBL
SECS
SELREG
SETTZ
SHIETREG
SHUTOFF
SKIP1ST
SENDFLG
SEWAITC
ST10
STACSLT
STACSRV
STALSLT
STALSRV
STHTSLT
STBTSRV
STINFO
STINFOL
STNDRV
STNMBR
STOPCLK
STOPT2
STRTCLK
STRTSTOR
STTYPE
SUSPEND

00000022
00000048
00000044
00000014
00000018
00000004
00000088
68000088
gocoooes
08002700
goo00000
jro00o0s
ggo0adsz
00000028
00000026
00000002
00000024
00000040
00000903C
0000003A
0004005C
00000010
oegoo00c
00000020
0Gea0a4c
0800001C
00000052
podoe04E
0000005
0000000A
0001DE+
000408+
00030875
00000000
00000002
0000005C
Q000005A
000222+
00000004
00000004
googooos
0000000A
ooooaoon
00000002
oeooo0oC
$0000004
00000002
qooo0008
20021Ce
000000ET
000220+
00800008
00000001
00000007

Page

SVBLKIQ
SVCLl
SVCLOSE
SVCRKPTH
SVDELENT
SVDSPOSE
SYFLPDIR
SVGET
SVGETDIR
SVGETVNYN
SVINIT
SVMARK
SVMAVAIL
SVNEV
SVOPEN
SVEUT
SVPUTDIR
SVRDCHAR
SVRLEASE
SVSCHDIR
SVSEEK
sVuBUSY
SVUCLEAR
SVUINSTL
SVUREAD
SVUSTAT
SVUWRITE
SVVALDIR
SVWRCHAR
SYSBYTES
SYSKYBOF
SYSWIR
TICH
TICL
TILH
TILL
TICH
T2INT
TILL
TABLELN
TBELDONE
TBELEXIT
TBELWAIT
TBLFULL
TCOUNT
TCRCKNIT
TCREZIT
TCRFOUND
TOELERR
TDELEXIT
TDSBERR
TDSBEXIT
TOWNCNT
TENBERR

39

Gogogozc
0000007C
togog02e
00000060
00000090
00000038
00000088
00000014
0eG60048
00000080
00000018
0000003C
00000044
00000034
0000801C
20000010
000000%4
aooo00ze
Q0000040
0000008
00000030
0000000C
00000008
00000098
00000004
00000064
00060000
00000084
00000024
G000018¢

00000184 -

02000003
00030F68
00030Fe9
00030F6F
G0030F4D
00036F73
sog0d020
00030F !
00000084
G004CA+
0004D4+
6004C4e+
00000033
00000006
0003F8+
000436+
000412+
100444+
000448,
000454+
B0045A¢
00000008
00044E+

TENBEIIT  00047:+
TENTHS ~ 0000000¢
TENTHSC 0000000¢
TFLAGS 00000000
TICHKNIT ~ 00004Es
TIMBSY 0000F4+
TIHCLR 0000FA+
TIMDERR 000080+
TIHDTBL CO00ES+
TIME 0000C350
TIMEN G00600C3
TIMEL 00000054
*TIMERDRV ~ 0000A8+
TIMERTBL 000530+
TIHINST 600344+
TIMINT 000000+
TINRQOL 0CGGEE
TIMRD 000100+
TINST 0003CC
TIMTLEN 00000012
TIMUNNT G003BA+
TIMWR 000786+
TINEXT 00000+
TINST10 800376+
TROERR 006138+
TRDEXIT 000136+
TRDGETP 000122+
TSTBELL 00048A+
TSTCRES 0003F 4+
TSTDELT 000438+
TSTDSBL 00044A+
TSTENBL 00045C
TSTERR G003E4+
TSTTAL DO03EA:
TUNRTE 004065C
TWRERR 0U02CE
UNDSCR  000GG001
UNMCHMG  0000000¢
UTBLT 00060056
UTBLK 0000001¢C
UTDID 80000008
UTDRV 00000016
UTIODRV 00000002
UTLEN 06000620
UTHTD 00000057
UTRG Q0000014
UTSIZ 60003010
UTSLT 00000014
UTSET 00000018
UTSRV 00000013
UTTPS eoooGa1?
UTTYP 00000017
VALBIN 000204+
VALCALC 000482+
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VALERR 00047Ce
VALELIT 0004288,
VALIDENT 00000000

vaLIiDID 1004744
VBCHK 00620C+
VBERR Q002F4s
VECTOR 00000074

0 errors 1409 lines

VERT 00000000
VIDDEFLT 00000003
VIDSET 00000007
VRAPON 00000004
VRATTR1 00000020
VRATTRZ 00000021
VRBASEX 0000000E

VRBASEY 00000010
WRBITOES 000400(A
WRCHARPT ¢0000000
VRCURADR 00000002
WACURST 00000016
VRCURSY 00000018
VRGRORGY 0000001C

Page 40

WAGRORGY 0Q00004E
WRHOMEOE 0000000C
WRHOMEPT Q0000004
VRITECR 000392+
WRITEREG  00029E+
VRLENGTH 00000024
WRLNGTHT 00000011

VRLNGTHY 00000014
WRONER G002A8:
WRRCOLEN 00000023
WRSTATE 000000212
IIX040 000081+



ASME8K Cross Reference 0.01d 07 Sep 1982 Date. Nov i, 1981
Cross-Raference Listing
File 1D: TIMER.DRV.TEIT

ACR 303t 1103 {303 1329
ACRBYTE 31ée 1103

ACTIVE 131

ADDRREG 721 888 1393
BELSRVR 1313 -1341x

BITDO 1610 186 199
BITD 430 187
BITDZ 164t 108
BITD3 45 189
BITO4 2641

BITDY W

BITDé 1482

BITD? 149

CARRYST 334 878 102t 1282
CBCOBIN 750 758t

CBRNIBS 1033t 1042

CBRREGS  1032% {058

CBRULOV 1055 1057+

CCR 878 1021 1282
CCSDONT 471 4

CCBEXIT 477 480

CHKCS 79t

CLEAR 32t 1107
CLOCKERR 433t 716 921
CLASC M3t

CONTISHT 287t 413

CSATTA! 04

CSATTR2 1042

CSBPCH 00t

CSERSTCH 201t

CBLASTCH  101r

CSLECH 199t

CSMASK 103 .
CSTELLOC 198

CURFROC EX IR L)

CURSON 230t

CVOELIT 743 751t

CVTBINE 177 1078

CVTLEYR 1040 1069t

CYTOUT §70  734r

DAY 404r 6035

DAYOEWK §02t 403

DCSMOVR 48t 44y

DETAIL 63 1351

DISABL 3o (08¢ U122

nocs 438t

DSELCT 418t 781 M0t W
DURATN 193 1311

ENABLEC 355 113§

ENBLDSBL 389t 391 119§ 1239 12¢1
ENBLT! 30 111

FALD 0wt 714

FAN $00 902+



FAJS
FAENDIT
FANIT
FAZERO
FINDADDR
FREQ
GRAPHIC
HI

HMLEN
HOUR

{ER
[FLAGS
1ER
INITCLK
INITEXIT
INREGH
INSMGD
INTREG
INVCURS
INVENG
INVPRH
INVRSE
INVTBLID
TOECLKME
TOEENCCD
I0EIQRED
[OEXKYBTE
10ENEDRV
IGENOBUE
TOENODSP
[OENOKYB
10ENOOMN
10ENOPRT
T0ENOTIH
IGENOTRN
1OEPRMLN
IGETBLFL
10ETBLID
I0ETBLIV
[OETIMOT
IOEVIOPN
[OEWNDBE
{0EWNDCS
10EWNDDC
LOEWNDDS
10EWNDEN
TOEWNDIV
LOEWNDWN
[OEVNDWR
IPRMBLK
LDADDR
LEAPYR
LENPBR
LENPBY
Lov
LYREC
MINS
MMBTBLX

104t
910
893
897
824
[AkL
138t
1028
it
603
04
1304
3gse
LA%A)
813
1050
AL
§21t
140
330t
344t
1141
4
b6t
it
37t
bt
§7¢
41t
St
53t
A
H
L
it
[£L
60t
59t
§lt
LA
63t
{4t
45t
461
47t
i
q
50t
49t
1309
(11
(130
éh1e
&i4r
102y
614t
ioée
1342

1l
924
soe
F01x
885

14054
523%
604

1083

1341

1107

1135
842

1357¢

83¢

1144
9%

12123
633
350
N

431
34
4L

34

1386
721
§14
611
13

14062

106
407

F15¢

1112
13852

1144

79
1431
[1}]

1874

1144

943

7ol



MMBTOEV
MMBTDRV
MMETSLT
MMBTSRV
MMETSV
NMHICOD
KMHIDTA
MHLOCQD
MMLODTA
MONTH
NiBBLE
NOAUTOLF
NOSCROLL
NOTLEGIT
NUMBER
NUMENTS
NUMRECS
NUMRP
NUMVP
OFF

ON
PATTERN
PBLENER
PPTBL
PSYSCOM
PTLER
FTEC
PTRUSRTN
PTSR
RANGES
RARDLEN
RAWRLEN
RDCERR
ROCLOCK
RDCR10
ROCR24
RDCREC
RDCRST
RDDCHK
ROERA
ROTLQ
RDTENTHS
RDTERR
READCR
REGA4
REGAS
REGARRAY
RUNT?
RV3ADDR
RVAADDR
RWREG
5CBOOTDV
SCBOOTNM
SCCODEJT
SCCURRK
SCCURRV
SCDEVTAB
SCDIRNAN

132¢
1352
153e

1342

151
1301
1482
1491
1471
603
104¢
130t
141
3
464
1089
134t
611t
613t

13
153
AL
6321
331

71t
33
339
2784
340t
1003
701
1044
§94
§36
779¢
85¢
694
683
709
8§11
LIT N
8454
174
698
81
e
664
KINA)
£20¢
619
§310

1

92t

[LL]
102t
101

e

LA

604
13581

545
1352¢
1180

K[}

76
1001

354%

3571
1319

482

444

470

443

340

103

451
13432

706
14002

7140

6880

792

793

702

0

711

709

871

894

B878%

7771

182

a0

694
1302

817

819

724

362

1279
§44

1030

452

1190

139481

23

87¢

107

839
401
1198
707

713
1l
816

568

13812

840
1197

747

841

1047

849

1397% 1398

1400



SCFREEHP
SCHDA4
SCHOAS
SCHEDETR
SCHEDSR
SCIORSLT
SCJTABLE
STMEMMAF
SCNUMPRO
SCNITFRO
SCPROCNO
SCPROTBL
5CRO0OTV
SCSLTTEL
SCSUSINH
SCSUSREQ
SCSYSIN
SCSYSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCVRSKER
SCWNDTBL
SECS
SELREC
SETTZ
SHIETRES
SHUTOFF
SKIFIST
SPNDFLG
SPWAITC
ST10
STACSLT
STACSRV
STALSLT
STALSRV
STBTSLT
STBTSRV
STINFO
STINEOL
STNDRY
STNHBR
STOPCLX
STOPTI
STRTCLK
STRTSTOP
STTYPE
SUSPEND
SVBLXIO
SVCLI
SVCLOSE
SVCRKPTH
SVDELENT
SVOSPOSE
SVELPDIR
SVGET
SYGETDIR

LA
134t
KERL
3
e

0

§it

13

70t

(R4

79t

fin
1ogt

991
107t
1o8t

LEL

(Y3

87t
1932

Bét
103t
1041
o6
607
7%

1303
in
199
W
il
KEI'M
(LX)
1832
1842
(43¢
1841t
18

. 181t

1471
193¢
e
1892
gaae
e
(1}

(Y2L
19
133t
113
135¢
122
133
140t
128t
1362
119t
1311

439
460
454
437

33

330
329

508

8010
13350
1300
1303

438
{76
LN

981
1329
LI3]
856

§3%

1323

474

[FLL
981

13427

743



SVGETVNM
SVINIT
SVMARK
SVMAVAIL
SVNEW
SVOPEN
SVRUT
SVPUTDIR
SVRDCHAR
SVRLEASE
SVSCHDIR
SVSEEK
SVUBUSY
SVUCLEAR
SVUINSTL
SVUREAD
SVUSTAT
SVUWRITE
SVVALDIR
BYVRCHAR
SYSBYTES
SYSKYBOF
SYSWIN
TICH
TICL
TiLH
TILL
TICH
T2INT
TILL
TABLELN
" TBELDONE
THELEXIT
TBELVAIT
TBLEULL
TCOUNT
TCRCXNIT
TCREXIT
TCREOUND
TDELERR
TOELEXLT
TDSSERR
TDSBELIT
TOVNCNT
TENBERR
TENBEXIT
TENTHS
TENTHSC
TELAGS
TICHANIT
TINESY
TINCLR
TINDERR
TINDTEL
TINE
TINEH
TINEL
TIKERDRV

136t
{101
1291
1312
127
111
118¢e
14t
124t
130¢
1391
1162
17
116t
142t
1151
134t
114
137
{132
73t
71t
131
309t
108t
307
304t
g
1t
HT L
420
1318¢
1330
1323t
49t
179t
1174
1186
1”7
1114
1219
1235
1740
F11 M
1136
1241
({14
6151
un
3t
§34
W
]
LER)
313
24
st
§12

1104

380
1103
{104
133¢

133§
1380 1381

1324
118§

409 119t
1181

1103t
e
12232
1224x
12442
12451

81
1264
12672

609 411
(11

389 11N
393 398
S61t

368

FEEL

530r 530
324 223
333 1108
1104

14t 1408

1240

4

9

11946
414

55

1184

1192

121
o

532

1140

1299

383

1241

§34

§3%

1113



TIMERTEL
TININST
TIMINT
TIMRCGY
TIMRD
TINST
TINTLEN
TiHUNNT
TINVR
TINEIT
TINSTH
TADERR
TROELIT
TROGET?
TSTBELL
TSTCRER
TSTDELT
TSTDSBL
TSTENBL
TSTERR
TSTTAL
TUNRTE
TVRERR
UNDSCR
JNMCND
UTBLF
UTBLX
UTo1D
UTDRY
UTIODRY
UTLEN
UTHTD
UTRG
UTSI2
UTSLT
UTSET
UTSRY
UTTPS
JTTYP
VALBIN
VALCALC
VALZRR
VALEXIT
VALIDENT
VALITID
JBLHYX
VBERR
VECTOR
JERT
VIDDEELT
VIDSET
WRAPON
VRATTRI
WRATTRI
WREASET
WRBASEY
“R8ITIES
WRCHARET

EL L
354
374t
a7
b
383
i1
33
581
e
1av i
641
638
71
181
1132
1453
it
1183
1134
139
i19
174
HA
5
[REL
175¢
1451
1691
141t
1761
isd4r
173t
146t
147t
171t
168¢
1721
1702
175
1280
[¥1 13
1183
184t
a3
134
i1
7
137t
119
144t
12
114t
135t
L
iiét
i

it

1388
1081
1098
M
§530
1135
1089
1ilie
L
i1
1694
(11}
674
671
1300
i
1211t
1233
1134
11442
1131t
1123
991

523

Leore
1287¢

1289
390
]
1013
1413
1099

iy

1091

1314

1151

413
1233

1021
11

iidd

178

11532

IRRA1
1373t

1349t 1370

ia

i1

il

87

3

4

1380

1370% 1381

1134

(114

1158



WRCURADR
WRCURSI
VRCURSY
WRGRORGI
WRGRORGY
WRHOMEQF
VRHOMEPT
VRITECR
WRITEREC
VRLENGTH
WRLNGTHI
VRLNGTHY
WRONER
WRRCDLEN
WRSTATE
IX101¢0

13t
19t
120t
1
HE
4
1
831

741t
149
171t
114
749+
4t
441
521t

838
987

$53

523

[LY

7351

730






i

1

1
1

DRV DTACON.TEIT

it
it
n
it
§r
4t
7t
[ %]

[FAl
HY
11
13+
14%

BRtL

16%
17
18*
19t
A
1t
it
13
14

L
14

[y
n
19t
0t
1858
g6t

Fage

file . drv.dtaconm. text
date . 09-Feb-1983

i This 15 the datacom driver source

'

1

no protocols-nothin
added auto line feed flag on writes
MADE BUSY ONLY TELL ABOUT READ BUEFER
Started sdoitions for protocols and
compatibility with old printer driver

changed awto line feed flag useige
added switch of water marks when switch back

ttzed bug in FINDLIN routine, using
wiong register for bit test. changed
bit number register from DO to DI.

date by tev level comments

10712182 tpk 1 initial versien
171181 1pl 1
16737142 ok 3
1129141 kb fa

uritstatus interface.
01705783 kb 4e
0176483 kb it

to default read buffer
01/12183 1]
02/49/83 kb

sdded setup of UART base reg in DCTLINT
in Chklines

GRRRRNAERRRRRRRARARARRARRARARANRAARRRRRRARARAARRARANR AR R RRARRRRARRR KA RER YRR

'

INCLUDE F{LES USED
tecosios.ghl asm teat
deom.equ. text

INCLUDE 05 CLOBALS HERE

LIST
iRCLUDE

1
*GCOM. EQU. TEIT"

,08 GLOBAL EQUATES
definitions for driver



File. DRV DTACON.TEXT Page 1

i88¢ . Equates for Dats com driver
18%* ;. tsle . DCOM.EQU.TEIT
190t , date 24 - January - 1983

71y,

192t ;added dalinstion of LEsprstlq as bypte value of UCSD and Apple p-systems
93r wode tlags (D3} : 1-24-83 kb

114,

195,

194% ; LQUATES FOR ALL DATACON DRIVER SOTTVAREL
197% , BIT NURBER DEFINITIONS

178t
00400000 1992 BITDC EQU | BIT ¢
00000001 304~ BITOI EQy { JBIT o
000001 . 01 BITO2 H{') 2 BIT 2
00000003 302+ BITD3 EQU 3 BIT 3
40000004 303t BITDA EQU 4 BIT 4
Q0000005 304% BITDS EQY 5 BIT S
gogcoeds 305t BITDé Eav 6 JBIT o
00000007 304t BITO? £au ? BIT 7

07,

308t ; Flags for port commen Flag word

309,
00000000 310 PORTFLC fov 81700 AF O THEN INIT PORT § ELSE iNIT PORT 1

i,

312t ; Bolter control table INTERNAL Flag bit delinitions *tLO BYTEstt BF_INTL
313, Low order byte

4,
€0o00004 313t ENQELC EQU BITDA SENT ENG WAITING FOR ACK
Hér
317t , Bufler Contrel Table PROTOCOL flag bil definttions tf2flo bytersrs BF_FPROF
k2¢ L
00000400 319t (INE 1 BITDO (LINE TYPE HANDSHAKE
anpooeol 326¢ IONIQEF EQU BITDI ;1ON/XOEF HANDSHAKE
toosa0e J21t ENGACK EQU BITDY ,EKQ/ACK HANDSHAKE
00000003 323t {TSLIN £QU BITDI (LINE 15 CT3
10000004 3230 DSRLIN fau BITDA JLINE 18 D5R
00000083 324> DCOLIN EQU BITDS (LINE 15 DCD
20000008 173t INVEUSY EQU BITD4 .1=LINE 18 INVERTED(0) WHEN BUSY
000089497 24 ETIACK EQU 8ITH? (ETZ/ACK HANDSHAKE
2n
318¢ ; BUFFER CONTROL TABLE FROTOCOL FUAG BIT LEFINITIUNS eteHi BYTE®¢#BF_PROF
e,
qon00000 330t PROT_FI EQU BITDO ,1F SET THEN SOME TYPE OF PROTUCOL EXISTS
i ,ELSE NO PROTOCOLS --BUFFERS GVERELOV ETC
0080000t 331t MODK_F2 Eou BITDY ,1f SET THEN A MODEM PROTOCOL EYISTS
00000092 333% NNOD_PI v 81TD2 ;1f SET THEN NULL MODEM PROTOCOL (PROBABLY OF
LITTLE USE}
40000003 334% FULL_PZ Eau BITD3 ,IF SET THEN FULL DUPLEX (DERFAULT!
35, ,OTHERWISE HALF DUPLEL
LET A
un
LKL WRITE BUFFER flag word bit definitions FLAG 1 -))lo byte
135
Q0000000 340t JUSY Wi Y BITOO JVRITE BUSY FLAC

eoooo0dt 3440 ERRLWL EQU BITDY (BUFFER SITE ERROR FOUND IN XKIT INT ATN



file

DRV DTACOM TEET

00000002
60000004
00000003
60000094

Q0030007

Qoo00e0e
Ga000001
geooene
00000003
t00g0804

10066000
0006000t
00000803
00000004
gocooaos
2000200¢

00000047

00000000
00000001
Gooe0e0?

epoooeco
800000491

80000044

00000048
foocoa7e

googodon
00000001
qoo0en00?
{11111 13

ELYL
FLED
KELL
345t
3440
Hn
FRLL
349¢
350
kL
331t
153
134
355¢
354t

{7

KELL
3592
3400
361t
361
343%
364
345t
364t
167t
348
e
370t
371x
7t
373

374t

175t
3742
37
178¢
379t
LLT L
g1
182
83
Jh4r
385t
3840
37t
FLEM]
KLLA
90t
39t
3t
393
34
kAL

BITD2
BITD4
BITDS
BITDS

BITD?

RITE BUFFER {lzg word

8ITDO
BITDE
BITD2
BITD3
BITD4

BUFFER flag word

BITDO
EITD!
BITD2
BITD4
BITOS
BITD4

BiTD?

BUFEER flag word

BITDO
BITDI
BITDZ

Page 3

bit detinittons

bit definitions

bit definitions

;[P SET(1) HAVE ALTERNATE BUEFER TO USE
(LF O DATA FROM BUFFER TQ PORT ENABLED
IF 0.DATA FROM USER TO BUFFER ENABLED
LIF SET(1) THEN USER 1S CONTROLLING OUTE
;OTHERWISE CONTROLLED INTERNALLY

,1F SET(1) THEN USER 18 CONTROLLING INPE

FLAG 2 -)le byte

;IF SET (1) THEN BUFFER 1§ FULL

IF SET (1) THEN BUFFER 1S EMPTY

,DATA LOST ON INPUT (USER OVERRUNS BUFFER)
;TF SET THEN SEND AN LF

;[P SET THEN always send 4 LF after a CR

FLAG 1| -))10 BYTE

iREAD BUSY FLAG

JUART ERROR FLAC

;IF SETU1) HAVE ALTERNATE BUFFER TO USE
;IF 0 DATA FROM BUFFER TO USER ENABLED
;IE 0 DATA FROM PORT TO BUFFER ENABLED
,{F SET(L} THEN USER 15 CONTROLLING OVTE
{OTHERWISE CONTROLLED INTERNALLY

I SET11) THEN USER 15 CONTROLLING INPE

FLAG 2 LO BYTE
;1F SET (1) THEN BUFEER 18 FULL

J1F SET (i) THEN BUFFER 1S ENPTY
;DATA LOST ON INPYT (PORT OVERRUNS BUFFER)

CONTROL CHARACTER BUFFER flag word bit defrmitions LO BYTE

BITDO
BITDL

; 48000 Interrupt Auto Vector Addresses

$44

$48
$10

JIF SET (1) THEN BUFFER 1§ FULL
;18 BET (1) THEN BUEFER IS EXPTY

;AUTQ VECTOR #1-DATA COM CONTROL
;This is the VIA used in line
protocols

;AUTO VECTOR $3-DC !

;AUTO VECTOR #4-DC 0

ill'l!!tllll'!lllIl!llllR'I!lillllﬁllllIIlllll'lll!IRl'lllll!lllll.llllltlll!l

ALTBF_WL EQU
OUTE_W: EQU
INPE_W1 EOU
oUTC_Wi A
INPC_W1L EQU
H Vi

FULL W {0
EMPT_W2 EQU
LCST Wi EQU
SKRDLP_W2 EQY
AULE W2 4]
i READ
BUSY_R! EQV
ERI_R1 EQU
ALTBF_RY EQu
oUTE_Rt tav
INPE_R! fav
OUTI_RI EQU
INPC_RE i)
i READ
FULL_RZ £av
EMPT_R2 EQU
LOST_R2 EQY -
FULL_CB EQu
EXPT_CB EOU
VECL ]
VEC2 EQU
VECH EQu
i Urit 110 Command codes
1

INSTCND EQu
READCKD 11]1]
VRCND EQU
CLACMD tau

“w e o

--found IN D4.¥

i Ingtall the unit
; read command

; write command

i CLEAR THE UNIT



REE)

T IN BFR)

LE}

LE)

BLE}

FFER

FER

file DRY.DTACOX.TEIT

0an00004
90000003
0ao0008¢

foogopec

00000000
000000014
s0000402
00000003
goooog04
g0000043
60000004

00000807
eooooqot
00000809
10900404
00000008
eoadanec
sookoted
0000000E
Go0e000F
60040010
[LLILTES
00o8R012
eogoan1e

oeo0601d
aeoood14

196
w7
i9et

9

q00r
LLRL
LA

401t ;

LD
LIEY
4040
407t
408e
409
410t
i
ALl
4130
f14¢
45
14t
417t
418
(IR L}
1200

a1t
LHA
13
{4
4150
124t
427

420t
29
ot
H
T
TEET]
an
a5t
Qi
an
HE
an
H
“tr

BUSYCHD
STSCHD
UNHCHD

EQU
EQU
110

; sade tlags -- fouad in D4V

LEsprafly

i . STATUS COMMANDS FOUND INK D1.¥

, functions compatible with eld printer driver

D3_TAEEV
02_8AUDS
D2_PARTY
D1_FREER
D2_CHARS
D3_HANDS
D1_BFCTRL

EQU

£Qu
141
EQv
EQV
EQu
Equ
EQU

i new fonctions

D2_RE8TS
DI_VRSTS
D3_REAHI
D3_REMO
D3_OVTRD
D1_INBRD
D2_OUTWT
D1_INEVT
D1_VACHR
D1_RBCHE
DI_ATLE
D2_BEND
02_IDALTS

03_WTALTR
TBLETATE

£QU
ROV
HY
i
tav
EQU
EQU
EQu
By
Eau
EQU
EQu
BV

EQu
EQU

§0C

0
DI_FREEV+1
02_BAUDS+t
D2_PARTY+(
DI_TREEK+1
D3_CHARS+1
D3_HANDS +1

D2_SECTAL+1
DI_REETS+|
D3_VRSTS+1
D2_REAHI ¢1
DI_HEALO+1
D2_0UTADet
DI_INBAD«1
D3_OUTVT«1
D1_INBVTe1
DI_VBCHR+1
D3_RECHA+1
DI_ATLE ¢t

03_8ENG+1

D2_ROALTE+1
DI_VTALTE

Page

; busy command
; STATUS COMMAND -ACTUAL COMKANDS IK DI°V
;i unmount commind

; Auto LF soppress bits 2 or §

;AETURN WRITE BUFFER FREE SPACE

;SET READ/WRITE BAUD RATE

iSET PARITY

;RETURN READ BUFFER FREE SPACE

;SET CHARACTER SIZE

;SET HANDSHAXE METHOD

;KETURN STATE OF BUFFER CONTROL TABLE

;RETURN READ STATUS

;RETURK WHITE STATUS

,8ET READ HI VATER MARK(NMBR OF CHARS LEFT F
;GET READ LO WATER KARK(NMER OF CHARACTERS L
;USER DISABLE OF QUTBQUND READ (BUFFER DISAB
,USER DISABLE QF INBOUND READ (DEVICE DISAB
;USER DISABLE GF QUTBOUND WRITE (DEVICE DISA
;USER DISABLE OF [NBOUND WRITE (BUFFER DISAB
iRETUAN THE NUMBER OF CHARACTERS IN WRITE BV
;RETURN THE NUHBER OF CHARACTERS IN READ BUF
;TOGCLE auto LineFeed flag

;85T number of chars between ENQ's or ETI's
(8ot Read Alternate Butfer

58t Vrite Altermate Buffer
;The last status funotien code

THE ABOVE I8 VILD AND WOOLY AND NAY BE OF LITTLE US TO A SINFLE
HIGHER LEVEL PROTOCOL-- HOVEVER THE HIGHER YOU GET THE MORE VSE
SOME OF THESE REPORTING FUNCTIONS MAY BE

GO R AR IR AR RN RN AR E R RO R RN N EARRNN ORI N RN CRAIRRTARERLARERY



File DRV DTACON.TEIT Page 3

W3,
44y, 48000 states Regrster vajues
445,
(LTI
S000K08¢ 447¢ UPRHSK o] $A000 « FEEPS ALL STATES AND TRACE BITS AS 18
00002000 440% STATENSK  EOU §2000 , ANDS OFf STATE BIT
60008002 44t TRACEHSK Ly 48000 : ANMDS OFF TRACE BIT
00000700 4506 INTNSK . QU 50700 « ANDS OFF ALL INT LEVELS
40000400 4510 INTC EQu $400 . INTERAUPT LEVEL 4 AND LOVEIR
60000240 452 [NT2 EOU §200 : ; ETC LEVEL?
63000100 453 INTI 1 14) $100 (ETC LEVEL !
00002408 434* DISINTY By $2480 , Dissble all DatuCom 0 (priority 41 ynd be
iow device 1nts
10062200 435¢ CISINT {111 $1100 , DISABLE DATACOM 1 (priogity 2 rand helew
ints
60002100 434v DISINTY tay $1108 . Disable DataCom-Control int
00000001 437t CARRYST EQU 40001 , CCR with carry set
458,
459 , VIA Addresges
6o
(9030583 461 QRA 441 $30F43 ; PORY A
00033F47 442% DDRA EQU $30F67 ; PORT A DATA DIRECTION REC.
030F°F 4637 HRIRA [ 11]] $30F70 , PORT A VI HANDSHAXE(IGNORE DCRA)
164,
4851 ; VIA register viloes
LYY LN .
80006080 4470 jODDRA Eov. 580 o POAT A BIT CONFIGURATION
(13 LI T
“Hor .ll.lll!l|l!|ltllllllll.ll|llll!l!llll!lllDI"'Ill‘lﬁ.l!l.'.lll!llllll!lllll'll
4730,
4710 ; UART reqgister definitions
) o,
6e030rd 473¢ UARTDCO tay 130830 ;BASE ADDRESS OF DATACOM & VART
00000020 §74% DCIOEF Qv $10 OFFSET FROM DCO BASE TQ DCI' BASE
Gongoaet 475% DATAREG 1] 1 DAT& PORT REGISTER INOEX
00600093 4742 STATR1 EQU i iSTATYS REGISTER INDEX
togo000s £77¢ CMORECI oY H i COMMAND REGISTER (NDEY
00008007 474 CTLREG! toy 7 ;CONTROL REGISTER INDER
79 ;
480% ;  UVART STATUS REGISTER EQUATES
LLILIH
00000000 482t S_PAkl [{1] BITDO JPARITY ERROR IF SET--SELF CLEARING
00000001 483% §_FRANE - EQU BITDL JERANING EBROR IF SET --BELF CLEARING
0000082 440 5_ovaN EoV [ 43¢ 1] ;OATA OVERRUN IT SET
08000003 48+ 5_Rlvr H{] BITD3 RECEIVE REGISTER FULL fF BET -CLEARED DY RE
AD DATA '
40000084 4840 5_WRTE 1] LT JWRITE RECISTER EMPTY IF SET
40000005 487 §5_0C0 P} T ;DATA CARRY DETECT IF LO ---VIRED LO¥
oeodede¢ 48 S_D&R £av BT ;DATA 5TT READY IF LOV --- VIRED LOV
00003087 449 8 1RO tau #1707 ; INTERRUPT REQUEST (T 8ET
9o S_RCVF CQUIVALENT TO RCVAT
e, S_VRTE EOQUIVALENT TO SMITBE
wie .
{739 ; VART status registe masks
4914t . :
§0000187 495 §_EARBits  EOU 197 idataty, Feawming, and QOverres

(L1



File.

£0

ED

UTEY

TO0

ALSO

ARITY
CHAR + PARITY

T WORD NO PARITY

DRV . DTACOM. TEXT

00000000
oooo002e
40000040
0000000

B00009E0

geoanole
0a00a001

ooggooe2

gotooo0d
googaedd
qo000008
0000006C

eogoado
00000004
Q0000002
00000887
00008003

000004E3

00000640
q008002¢
oododede
10000840

ARAARAGR

457

{98t
90

500t
01t
502¢
303

§04¢

seie
504t
$070
S04t
509t
sige

it

§i2t
St

a4t

Hir
S1ét
17
YL
IR L
§20t
e
321t
23
574t
515

L1
527t
1L

519t

330
Hn
331
533
e
350
S3ev
537
bR

FERLS

s4ge

i
HLT
HEL
344t
545t
LY
547t

; UART COMMAND REGISTER
NOTE:cannot or mesbers of same section together

Paqe &

CH_DisP £qu [ ;DISABLE PARITY

CH_0PBT Eav §10 ;00D PARITY BOTH INIT AND RCV

CM_EPET EQV $40 JEVEN PARITY BOTH IMIT AND RECEIVE

CH_NFBD EQV 11} JNARK PARITY BIT UPON IMIT -PARITY CK DISABL

CK_SFBD £Qu $E0 ;GPACE PARITY BIT ON IMIT - PARITY CK DISABL

CH_ECHO £QU $10 ,1f SET-ECHO MODE FOR RECEIVER

CH_DTRL EQV $1 SENABLE RCVA/IMITRR I SET DTR EBAR=LOV

CN_IRQD tav §2 DISABLE INTERRUPTS IF SET --- NOTE CORVUS C
; THIS 15 ENABLED FROM STATUS BIT 3, NOT BI
;A5 18 INDICATED IN SYNERTEK LITERATURE

CX_TOHI gau [ ;IMIT DISABLED RTS BAR HI

CH_TELD EQU 4 ;IMIT ENABLED RTS BAR L

CH_TOLO EQU L} JINIT DISABLED RTS EAR L0

CN_TDBRK EQU i JINIT DISABLED --IMIT BREAX

i SOME USEFUL NACRO COMNANGS

H FOR THE COMMAND REGISTER

TURNQFE ] CH_IRQD

INITENR ({1} CH_TELO

INITDIS 1]} CH_TOLO

CMDRC Qv CH_DTRL+CH_TODLO ,NO IMIT INT. RCY INT,ENAB DTR, NO PARITY

CHDEWC EQU CH_DTRLeCH _TELO SAME AS CMDRC ICEPT INIT INTERRUPTS ENABLED

CLAD3D2 £Qu $Ed JCLEAR BITE D3 & 03 A MASK

i

i UART CONTROL BEGISTER EOVATES

NOTEL: Bagd is lewer & bits of control word--see EAUDCNV table Below

CR_STES Eau 0 JEF 0 THEN « 1 STOP BIT
; IF BET A8 INDICATED = 2 STOP BITS If NO P
H al STOP BIT IF & BIT

~ i =1.5 5TOP SIT8 IF 581

CR_VRDLI EQU ] ;4 BITE VORD LENGTN

CR_VRDL7 EQV $10 ;7 BIT WORD LENGTH

CR_WROL4 Eav (11] i 0 BTC

CR_WADLS EQy 111 i § ETC.

CR_EXTCLR  EQU ] ;EITERNAL RECEIVE CLOCK

e gnrty "me LAL] S DANIY BATER OV EI\.D rTArY
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$51% , UART CONTROL REGISTER CONSTANTS FOR VAAT SETUP

§52r

00600216 §532 CTiRC 1) CR_BOGLK+CR_WRDLS .1 STOP BIT,8BIT WORD LENGTH,BAUD RATE GENE
RATOR : ’

§54¢

§§5¢ . ASCI! Contrel chatacters fot printer controi

S54r
46002011 §§7t JON ‘tav 1! - LCAN IMIT (CTL-Q)
9000093 354% 087 EQU $13 ,STOP IMIT (CTL-5)
60000903 §59¢ ETIL LoV 93 (READY FOR MORE? ({TL-C)
00000005 360% ENQ £ov. $05 ,READY FOR MORE? ((TL-Ed
¢06000¢Cs 5610 ACK tav $06 ‘ (YES, 1'N READY (CTL-F)
20000000 . 982% NULL EGL 400 ,NULL CHARACTER-DO NOTHING
60500000 ° 563t (R EQU $4D . ,CARRIAGE RETURN
00000004 S64r LF {1 $0A ,LINE FEED

§65% :

§66* ., Mascimum Parametec vajues for Unitstatus Set table emtry functions

YA .
G0C0065¢ 568¢ MATBAUD Y [ ,FOR SET BAUD RATE
0000904 9692 MAIPRTY £au 4 FOR SET PARITY
00606490 §70¢ KAIVRDS EGU 1 FOR SET WORD S1ZE
0006690 S71% MAIDTCH Y i ,FOR SET DATACON
60006009 §72v MARKNGS £GV ? ,FOR SET HANDSHAKE TYPE
00000085 $73% MARWH: EW N £k JHl WATER WRITE MAI # CHARS
[1E14417 ST4Y KAIVLO £av 80 ;L0 WATER WRITE HMAI 4 CHARS
00000983 $75% MATRM! EQU 133 JHI WATER READ 4CHARS MAIX
G0L030SY §T4% MAXRLO ) 80 ,LO WATER READ #CHARS MAIX

§77¢

§78t , etraos codes ¢({ORESULT:

§79r
00060003 580 INVCHD EGU 10Esoteq cinvaiid cmd-tsnvalid i/0 request)
00000032 §81% INVTBLID £QU TOEtbiid cinvalid table id
§000003¢ SBET [NVERK tay 10Euiopm JIRvaitd parameter
40000058 3830 [HVPNC £Qu " 10Einccd .invalid tunction code

$84r

§837 . Niscellaneous defttrtions

N L
40000001 §87¢ TRUE £av I ¢« Fascal true booledn vaiue
00g0000: . SA8r ON tav 1 ,LISTING CONTROL - START LISTING
60000000 589¢ QFF tau [ ,LISTING CONTROL - STOP LISTING
000060F¢ $90¢ HILONSK EQu $FQ ,MASK OFF WATER MARKS -THRO THELM AWAY
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i
930
st
i

06 .

un
1L
9
(114
01
401
({31
4
05t
{11
07
(114
(130
610
e
412¢
§13t
(3R L)
(1se
141
[I¥A]
[$1 A
“Hn
620t
421t

Page 8

UNIT 1/0 PARARETEN PASSINC DEFINITION

L]
1
H
i
(]
H
i

COMMAND

- INSTALL
- READ

- WRITE

- CLEAR

- sty

- STATUS
- UNROUNT

UKIT
v
ne.v
v
ooV
0Ny
oe.¥
v

ADDR  COUNT  8LOCK  MODE TORESULT  BusY
ny
0L W 07V
pt.L Mwv 07y
R
0 v JI
Di.L DIV {--TUNCTION CODE [ ]
YA}

ALL RECISTER VALUES ON ENTRY ARE SAVED AND ‘AESTCRED ENCLPT DO & 07
INTERNAL RECISTER USEACGK :

0
]
'H
[
ot
4]
[
[1]
M
Al
As
1]
AY
Aé

temp teg

temp Leg

gser‘s count )

chatacter to or trom butfer

unit aomber

Mode fiag & in DC ctl int rtns - VIA liae bit @
save of S}

temp teg

temp reg

tesy reg

Parapeter block address (user's dats)
buffer address 1n SetupVh and Setuphi
UART base address

Fointer to port's data ared



file.

(11]]
L]
002
106
(111}
1008
100t
(I3}
(113

100

0021 -

®W
[}
"0
002e
030
[k}
03¢
131
863

0044
LLLY
(111
0041
004C
0
0se

0S¥
(1}
T
905¢
00SE
0048
8042

ADFA

DRV.OTACON TEIT

601t
o

1f

53 01 0L 00

17
A4415401934P404D
1602260746457200
1763035283029
90000017

7803
L[]
§12C
887
4187
1N
428

9044

TErE

09FAe
BOTA OEBL.
€704
§0FA  0C4C,
421}
43FA
E348
N
{EB)
L[%3
4L73

G012+

Q000
L1
"

(1]}
Ated
0140
[F133
B44E
[111]
047C

(13 L)
(14t
LI
24
427t
14
(134
430t
631
§320
3

434t
¢35
634t
[$3A
630
439
s40e

(LI

42t
4
(3LL)
445
(113
an
(1t
“ee
50t
31
433
433t
340
€33
54t
“3in
dige
(114
§ége
(134
(114
(134
iy

GLOBAL

. DATACOM DRIVER

CONDRY
nes
OATA.E.-.
OATA 8
OATA .8
DATA.B

(13131 DATA.B

halén tav

conedt HOVEQ
CHPL. ¥
BHI .8
ROVEN. L
CiR.L
fOVEA. L
CIR.L
LEA
cne.v
Bta.s
LEA

114
LER
LSL.v
NOVE . W
JER
MOVER: L
TS

Comisto

Page ¢

COMDRY

COoMo01

0

"

83,00,14,00

hnlen

'DATACOMM drivec (v 5.9)'

S-snafid

SINVCND, D7
WUNNCMD, D4
PRNDERR
DI-D6/AD-AS,-(SP)"
0?

[T

D¢

PORTAData, A¢
UnstPo, D0
COMisPO
PORT{Data, Aé

Do, o4

COMTSBL, Al

#1,00
8(A1,D0.W),D0
0(AL,D0.W)

(5P e, Di-De/AN-A¢

; THE PRINTER DRIVER JUNP TABLE

CONTRL OATA .V
DATA.V
DATA.V
DATA W
DATA.V
DATAW

DATR.V

CONINST-CONTBL
COMRD-CONTRL
COMWR-CONTEL
COMCLR-CONTSL
CONBSY-COXTBL
COMST-COMTBL
COMUNNT-COMTBL

.JUNE ARQUND HEADER
;DEVICE NOT BLOCKED
;VALID CMDS - ALL VALID
JDATE y

,HEADER HSC LENGTH
;HEADER MSG

;assume invaird command
;VALID COMMAND?

«NO

;SAVE RECISTERS

;CLEAR JORESULT

;ADDRESS OF USERS BUFFER
iClear save of SR reqister
; assume talking to Port 0
,18 it Port @7

ives

NG, talking to port |

isdve unit nomber
;TURN THE COMMAND INTO A
INDEY TO THE FUNCTION

;00 FUNCTION
;Restore registers

JUNITINSTALL
JUNITREAD
;UNITWRITE
JUNITCLEAR
UNITBUSY
,UNITSTATUS
 UNITUNMOUNT



File. DRV.DTACOM TELT

1044
LLTT]

(LI ]

{111
"

LI
{11

wn
"t
L[]

U1
(111}
(]2

0
(131

140
(3311

(3114
(8113
7004

00y
sicy

138C
(Y
4142

4100
4100
4100

$19¢

(313
£

(1))
Hit

FEIC

soct
(1113
(231 ]

n

[T L0

e

[T1 LA

i
iTer
4711
(I
673t
(742
§75¢
74t
77
78
(A
10t
(130
43
(LEL
i
5
(111
87t

(114}
(130
(UL
91t
i
73
4t
(341
96
37
90
(340
100t
7010
701t
103

Page

10

COMINST - UNITINSTALL s=) SETUP THE DEFAVULT BUEFER CONTROL FEATURES
Assunes that a spwerions DataCom Control imterrupt is benign and wall
be handled by Uhe DataCom Control imterrupt secvice routine correctly.

save unit nomber and toﬁql. common fiag

COMINST B5A.58

BSR.S

Savelait
DISINTS

, intt bufter comtrel fabdle

+

LEA
LEA
novEo

CiNbutotl  MOVE.V

114

BERCTL(AG), A
DEFRVAT(AG), AL
#0EFBCTIN-1, DO

(Al)e, (AQ)e
DO, CINbufctl

;DISABLE DATACOM INTERRUETS

;beginning of tadle
beginning of defawlt table
;number of words in table

;aove from defanlt fo tedl
,table is even nuaber of words

faitialine UART frem constants and Peioter Control Table & instialise VIA

" MOVE.S

#5R.5

$10DDKA, DDRA . L

SETUART

(IKITIALIZE DATA DIBECTION REG FOR PORT A

Imgtialise READ, WRITE AND CONTROL BUFFER CONTAOL TABLES

INIVREF
INTRDEF
INITCTLB

; Setup interrupt vectors

SETVECS

I saved SR thes restore it

B8RS
as

ENBINTS

yimit weite buffer
(init read butier
Jintt comtrol buffer
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Page

705

706t ; DISINTS - disable intercupts for Port selected. 1If Port ¢ theo disable up te

e, level 4. If Port | selected than disable up to level 2.

T08r

109t , Entey : Dé = saved SR if nmot sere

710¢ D§ = unit nuaber :

Tt Euit . D6 = saved SR or secto

e )
0096 323C 040¢ 713t DISINTS MOVE.V $INTY, ﬁ; jasgame Port 0, level 4 int
0094 BB7A OEACe T4 (4,1} UnitPo, D¢ iis it Port 08¢
0OSE €704 715 BEQ.S DiTisko ives
00AG  323C Q200 16 NOVE .V §INT2, DI ino, use Port 1 level 2 int
00A¢4  40C0 717¢ DITisPO NOVE. W SR, D0 iqet corrent status registec
00A4 0240 0700 718 ANDIL ¥ VINTHSX, Db GET ONLY INTERRUPT LEVELS
0AA  BO4I 719t CHP.V Di, D4 its cucrent ( current Port's level
0OAC  440C 710 BCC.S8 DITexst ino, etil

121

712 NOW set up disable with sininum distorbance of upper level

23, states bits --- this too wont wark if user and

124¢ SUpRIVIGOr space dca both utilised.

128
QOAE  40C4 716t HOVE. ¥ SR, D¢ iSave gorrent SR
0088 40CO 711 MOVE. W SR, DO 19et current status register for chamge
G081 0240 AGOQ 728t ANDI . W $UPRHSK, DO iKEEP ONLY UPPER BITS
0B 041 729e OR.W D1, DO (disable current Port's fevel
0088 4éCO 730t KOVE.V Do, SR sturn of € the imts ix the SR
00BA 4E75 731¢ DITEXIT - RTS

13

733t ; ENBINTS - festore saved SR if saved it

734¢ Entry : D6 » saved SR if mot sers :

[EELIH Exit : D6 « if D6 wis mot zero them SR (- D¢ and Dé (- ¢

736 otherwise SR tomuing uniouched and D¢ stays §

[kYARH
008C 4Add 738t ENBINTS TST.W D4 ;Doas Dé have 3 saved SR
00BE 704 73914 BEQ.S EITEXLT ;DIDN'T SAVE SO EXIT
$0C8  déCe 740t NOVE.¥ D4, SR itestore SR
00C2 4284 741 CLR.L Dé itlways leave D6 = to zere
80C4 4E7S 742 EITEXIT RTS
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(AL LI
745% ; EaveUnit - detersime if this s Port § or Port 1 and sive unil neabet
7440, also tnitiadise Ab to address of port's dats ared
47t
748t Eatzy . D4 s unit number
7481 Esit : Ab = address of port's dala area
750
Q0Cé 4IFA OE0s 751* Savelnit LEA UnitPQ, At ;assume ts Post 0
00CA ADEM 0942+ T LEA PortdDats, Aé
753t
00CE 41FA QE16+ 734 LEA CMNELGS, AG Lt poctilg £lag was
00D2 850 0000 755 BCHG SPORTFLC, (AQ) , seto then is port 0
o006 6708 754 BOFF.§ SVUisF{ celse 1t i§ now port |
7574
00D8  43FA QEL0+ 758 LEA Unttfl, Al (fort 1 addresses
00DC 4DFA  OBAC+ 759% LEA Portidata, M
7401
00E0 3284 Tett SYUIsPO HOVE .V e, (Ath ,84ve unit numbet

00E7 4E?Y 762t RTS



File

GOE4

0CE¢
00E8
00E<
DOEE
0oro
00F4

G0t
00FN
Q0FE
[
ALY

0108
[
G1¢E

DRV.OTACOM . TEXT

8124

7010
1128
13}
L))
8oit
1840

it
1228
EBOV
8001t
1840

102D
1022
1E735

00¢D

0008
080?

(111

0003

0001
0003

7440

1450

764t
167t
768t
749
770t
1712
17
773
174
175
7741
nn
778
179t
180
01
762
783
784¢
7854
786t
787¢
7081
769+
7940
7912
79l
793n
794

SETUART - Instialite

Page 13

UART from constants and Buffer Control Table

Get UART Register Base address

SETUART BSR.§

)

i

i

Setup UART's Control

MOVEQ
KOVE . B
LSL. B
0R.B
0R.B
MOVE . B

Setup UART's Command
Bake trenmsmit buffer
tutn of i 1f bufters

MOVEU
HOVE . B
i5L.8
OR.B
HOVE. 2

GETEASE iHETURNS BASE IN M

register - index = 7 from Base

$CTLRC, 09 .1 STOF BIT,BAUD RATE GEN
BF_WRD3(A6), DI .ADD WORD §iZE-?7 OR 8 BITS
#5,01 MOVE INTO HI ORDER BITS
01,00 +00=8 BiTS,01=7 BITS

BF_RDBO{As), DO
DO, CTLREGI(AS)

7ADD BAUD RATE FROM TABLE
JPUT IN CONTROL RECISTER

tegister - index = § from Base
empty tnterrupt enabled - when occurs int rtn will
ite eapty.

#CHDRWC, DO ;CMD CONSTANTS zmit int enabled
BF_PART(A4), DI +GET TABLE PARITY
LI PUT IN CORRECT BIT POSITION

H

00, CHDRECI(AS) ;PUT IN COMMAND REGISTER

Read the Data Fort amd Status Rﬁqxs!er to cleat ali States flags

HOVE . B
MOVE . B
RTS

DATAREC{AS), 00 DATA PORT AT INDEX = |
STATRI(AS), DO ;STATUS REGC AT I[NDEX = 3
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g
7977, GETBASE - Gt addcess of UMRT's cequstas Base address in demory
FITLI Iavty . D¢ = unit aumber ’
199, CI1T . (A3} = Bise dddress
"0,
(11 4BTY 0003 of20  20tr GETBASE LEA VARTDCO L, AS JASZUME USING GATACON ¢
0110 BA7A QDUO. 03 iy w Unitfd, D4 15 10 Fori O
01ih 8704 (13} 1A GBS1sPe yes
QL1¢ DAFC 0030 14 ACDA W 4DCIOFE. AY ,Na. BASE < OFFSET+UART DCO 2ASE ADDR
CIS T 144 105 (BSisF0 ]
(1T
§670 . SETVECS - Pat tmtectepl coulise s entry addresses into the intercupl vectors
800 It Port 0 put 1 DC @ 1nt rtn sadeess 1n Vecuor d
10, otherwise assuse 1§ port @
o Savag oid level ) intersupt vecior i 4T is mol 3 1o this driver-s
i, ntercupt routines ddaress.
8l
{3, Entey G4 o unit noaber
14, interrupts disabled to ievei vor cutrent Fort
e,
0132 41FA  O44Cs et SETVECS oA GCTLINT A ,BUT CATA COM CONTRGL
124 1278 904¢ [ el MOVEA VEC: ¥, M Get o1d wector
G136 S1C8 0068 L1 NOVE L AL VECL W CINT ROUTINE iN VEC
G12F EICH (384 Pt AU, AL .should save old vector
0130 704 B0 F117 - 3¥Csane ,ha, hey te the sime
0131 &iFR Q284 Li3L LEA Savelvii, Al LyEs 5ave IR COMMOR fed
0136 1067 1214 MOVE L iy (Al
iy
0130 DM ODAL. 824t SiCocme eV ynitfe, 4 a8 1t Pert 0?
[TEIINT Y1) LIt BKE § SVCdoti .y, do ievel 2 tor Port !
$100
[T SR F1 7.9 F 310 Az 34 SCIINT AD ALOR OF GG entry point to KMITIRCY INT RO
UTINE
Gidd f1CH 0056 [ NGVE L AVECA W Jput 1t sn VEC 3
Gide 8004 LAl ERA 5 S¥Centt
1310
f148 41FA G240 831» SYCdaF! LEA GCUINT.AD JABOR G DCi entry point to IMITIRCY INT &u
UTINE
9140 1188 004 832 MOVE L AQ.VELT ¥ Jput toan VEC &
833

[ TR LK ¥4 2340 3¥ieant RT:



G174
LiTh
[SE
FERA
i181
1180
el

0184
Gi18c
(18]
[IR1]
0.9
0198
(e
QLA
[J¥Y]

G1ad
Q1Ad
G1AL
01AE
GLEQ
0181
(281}

GRV DTACOM TEXT

45k
4iut
[F31
G808
4308
H Al

LULY

1¢E
30FL
3QFC
iii8
4238
P
30FC
4158
LR

41LE
4388
)
L
a5
0489
4E75

oLl

UM
6001
s

Wil

a3l

030

Qi
2100

008y
10546

[KA]
0048

a0t

000

834t
LEA
234
g3t
340*
e
§4i¢
843
£44¢
845
844

[ E¥Ld

edge
849
sit
B51
3

455¢

Page 15

. INIVRBF - foatiglice Vrate Boffer variables to CMPTY Buffer also ENO, BUSY and

INIVEBF

. iR(ROBF -

[ ML L

4550
§lot
357¢
8987
g451t
34y
LI3
8alr

843¢
LITA]
LI
Begt
&4
848"
9
§70¢
471t
812
73
e
85
8764
871
6764
179
800
LERR

(KiRD3F

, IKITCTLB

IRITCTLE

SENDLT are

LEA
RV
CLR B
8587
BSET
LEA
HGVE
KOVE ©

-

XOVE
HOVE
L
RTS

- o o

isttaiste
SENDLF ate

LEA
(R W
iR B
BSET
LEA
HOVE L
MOVE L

MOVE. L
HOVE ¥
HOVE W
ClA.L

CiR.V

ROVE W
HOVE.V
ClR W

RT3

cieared to taise. Use defauit buifer

WATCTLcAs 7. AD WRITE BUFFER CONTRGL TABLE

ADLs JRESET ALL FLAG 1

iAl)e (RESET ALL FLAC ¢ encept

SAULE V2, tad) , 00 AUTO LINE FEED &nd *kd (157830

BEHFT Wi, (AO)+ ; BUEFER |8 ZMPTY

VATBUE(Ae), Ay JWRITE BUTFER

AiciAbes (f1ul POINTER (USED TO FILL CHARACTERS iN)
AL (RDD e JEMPTY POINTER (USED TO EMPTY CHARACTERS OU
AL (A Save butler address

SVBFLEN, (ADse JNAXIMUM 8i2€ OF BUFFER

FWBELEN, 1A 1 NUMBER OF LUCATIONS AVAILABLE TO fILL

READ Butfec variables to ENPTY Hulter aise ENQ, BU3Y and
cieared to false. Use default butffer

ROCTLASY, AR REAU BUFFER CONTROL TABLE

Whdle JRESET ALL FLAG 1

Abre JRESET ALL FLAG 2 escept,

SEMPT_W1, (A1 . BUFFER 1§ EHPTY

ROBUTAs: Al JREAD BUTFER

AiL (RDee iFILL POINTER (USED TO FILL CHARACTERS IN)
A iAGI e JEMPTY POINTER (USED TO EMPTY CHARACTERS OV
Al iAD)e Save buifer 1ddress

$RBELEN, (D)« MATINUR SIZE OF QUFFER

§RBELEN, (A0« ,NUMBER O LOCATIONS AVAILABLE TO fILL
[F11) Llear alternate bufter sddress

WAl Clear eleernite buifer length

WHATRHL, (AO}+ SNUMBER Of CHARACTERS FOR HICK WATER MARK
SHAXRLG, (AO)« JNUNBER GF CHARACTERS FOR iLOW WATER MARK
(Adiy ,CLEAR ENO COUNT

- Initralise the controi cheracter butfer to empty

LEA
LEA
MCVE. L
NOVE . L
CLR.¥
BSET
.31

CTLBUF(AG), AD
CE_FRONT(A), A

iCONTROL CHARACTER BUTFER
,CTL CHAR BUF TABLE ADDRESS

A0, (Atie iset fromt and

A, (AL (fedt pointers to bagin of bufter
1.5 icledr all fiags ezcept

SEMPT_CE, 1tAL) JButier empty
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183t , CGMRD - UNITREAD  READ FROK THE DATACON BUFFER

g4t
[] L1 INBUTS. _Di COUNT OF CHARACTERS THE USER WANTS S0 READ
§861 D4 unit number
1YL A3 ADDRESS G USER'S GUFFER
LI LI A Address of poris data ired
LLEANN
. $90¢ , NOTES For reading, sntercupts wiii cccvt when the snput bubler rs {ull -ne
[ E2L N priaing is necessary as 15 wilh wirting. Also of fuil dupiex sttivities
a9, them & read and write snturrupt may be the seme sntercupt -have to check
LR X LI status flags of UART
894 ; Frest see if user’s ceunt 1s exhausted if not attempt 3 read
B9y,
01Bh 42 t9st (JNRD 8T W Gl
G1BC 6734 897 BEQ.3 CONREl L CONREX CGENERAL ELiT ROUTINE
e
£99% , Check 1f the uer has disabled outpat - Buliesr to User
§00 ,
01D 08IC 0004 003t 901 REREAD BTST SGUTE_R(.RB_FLGI+1:A6} (5 BUFFER TO USER TRANSFER ENABLED
01Cy 4704 02 BiU.8 CRRAErt , YES, chack for taput error on UART
0166 7EID 703t KOVEQ #{0Eerdshi b7 8¢, teil user cat 't 2) ERAOR
01C8  60ih 104r BRA 3 COMREL
103t
106% , Check for a VART arces
$o7x
gICA QBAL 0081 003 90§ CKR4Err BCLR $Erc _R1, RE_ELGL+1(As)  Hive 2 redq error
01D8 4704 909 ECFE.S CKPORT ,n0, see 1T have datd
0107 7EAS g HOVEG #1GEuacter, 07 (1es, teii user and st
0104 e0IE LS ERA.S COMREL
it

9130 , if therw ts any dats on the beffec, give it to user. If there ts no datz and
§14% . the user has drsab:ied the (mbound tead, cemind hin. However 1f tdere is no daua
£150 ; put hum in a loop waiting for dats.

L2Y L
6106 082 0001 G031  917¢ CKPORT BTST SEMPT_R2,BB_FLGI¢1CA4)  ,BUTFER 6 EMPTY?
aipl 670C Flat BOFF.5 READOKE , N0, GU READ A CHARACTER
SIDE  O82E 0003 0031  §19 BT8T FINPE_R1,RB_FLGielihot , yes, INFUT EHABLED?
G1E¢ 4708 9204 BOFF.S REREAD , YEE, wait for 4 chir
01E6 TEIC 921 HOVZQ #ICEirdsbl, D7 (no, teil user input 15 disabled
0188 4004 913t BHA.S COMRER
113¢
$24%  get user Ris charactecs and manage buffer
9254, .
IER 4104 924% REAGORE 1110 ] VGETCHR LGET THE CHARACTER FOR THE VSER FROM THE BUF
0EC 43504 927 8C8.8 COMREX cemit if error, 97 has error code
1281 ' .
929¢ ; Put characler 1n user’s buftar and update
93
EE 14603 931 Hovi .8 03, (Adie ©,opdale builer poinier
[I31 1Y 13 SUSQ.W .0 ,seblrsct ome from user count
01F1  66C¢ 1338 ERA.B CONAD (GETSHOM IF AVAILADLE
Yiqr

1E4 4E7S $35¢ COMREX BTS



Thi?

(252
0:fE

Gidd

il

G214

(121}
L3
0234

023¢

023t
§23¢
023
LIL

LRV DTACON TEAT

o105

NI
1018
o048

3t
111}
¢S0A
wii

[ L1311
615¢

a114
o100
(1111
475

6100
TE40
S4fC
(1 ¥4

603C
LT

6adl
0840

6081

FEOA

[11})

0041

4038

0033

$37¢
734t
§i9¢

FAL LI

f4ir
LYl
7431
944

$45

460
7472
T4
(F11}
§30¢
Julr
§53r
§5 3t

LR LI

795
et
§3n
P58
159
9400
f1t
J42t

§630

véq
9450
944t
9470
Tebt
T694
$74¢
P74
971

§751
1740
9750
1741
77
740
17

e

1yt
LA
7830
LLIE

Page 17
, YGETCHR --- User level get character toutine, gets the character from the read bulter
. Entry A = pornter to ports data wred
D1 = user count
. U4 = unit number
s butier 15 NOT empty
' Est: . D3 s character if one gotten
. vO) ox Brror, D7-has ettor code
(NC) = got a character no efror

UGETCHR BSR DiSINTS sdigadle 1nterupts

HOVE. L RB_EMFTY (A2, AG MY =, ENPTYING POSITION OF RD BUEFER

NOVE . B [LURTH ] Get chars

HOVE. L AG, RB_EKPTY{(AG) iSave the mew Fromt pornter in rb_empty
. Update buffer vartables

MOVE. L RB_BADR{A¢}, A1 ;A1 = ADDRESS OF BUEFER BEGIN

ADDA. W RB_ST2E A4, AL oAl = ADDRESS OF END COF BUFFER

CHPA. L AL, A ,i8 Front pornting oeyond butfer?

BLE.5 UsCnowrp (Ho, don't do wrap around
. Yes, set front = addr st byte of buffer

HGVE .o RB_BADR(A4), RB_EMPTY(Aé) ,Save the new Frount pointer im th_empty

,SINCE WE GOT CHAR., ONE MORE FREE SPACE

UCLnowrp A W #1, RB_FREE(AS)

. see 1f butfer 15 empty
NOVE.V RB_FREECAS), DI
CHP.V RB_BIZE(AG), DI i % OF FREC LOCATIONS - BUFFER S12¢
BCE.S UeCnotmt ; not empty if free ¢ sige
BHL.S HELFRD ; HELPHD 13 BERIOUS ERROR (free } site)
BSET BENMPT_K1, AB_FLGC2+1(A4) ; BUFFER empty
B3R.S RChkALLBE i see 1t should switch to an Alternate buffe
: Do protocel cantiel, ses £f ¢an turn of( Read Busy
JGCaotat BSR.3 Chiklroto .check protocol
BSR ENBINTS iendble intarrupts
CiR.L oo i cleat carry
RTS
HELPRD BSR ENBINTS , SERIOUS BUMMER BUC
MOVED $[0Eossers,l? ,SIZING ERAOR
NOVE.V #1,CCR +SET CARRSY
RT3



Tile

v244

124
[FALY

Q24¢
0152
4254
[T31Y

(1319
2361

(A1)
G248
026C
017

un
0278
627h
d280
[11H
0184
[

DRY DTACOM.TEXT

G8iE
43¢

[1:H1%
134
(1113
[1¥34

(11}
o704

32E
924E
BZ4E
6214

0BAE
7641
0BiE
4602
7094
sitd
4E73

0605

[T

(111}

(111}

(111
LLILY)
(1115

(117

LLL

90EC

0031

(3%

6013

003t

0934

0013

LIS
187

jage .

i49¢
AL L

, «hkProte

L AN LI

§10

Chifroto

§95t

$94r

. check it i1nput dissbied

FAE LI

194?
9N
198t
99
HI1
1001
1o
1003t
1004¢
{045
(004t

1044
1009
1014
10t10

1013
101gk
1015¢
10142
1017
HIt L
101
1420r
1021
(gize
1023
10241
1025¢
10261

Page 1B

- checks low witer mack tor ceading to see of shouid turn off tead busy

GoUnbasy - entty point to turn oft busy stale on receives

NGTES. This rouline assymes that intarcupls ace drsabled prior

BTST
BON.5

to 1ts berng invoked

SINPL_R3, RB_ELS1el her
CPRexit

Cannot turn off busy 1f 15 disaoled

Linpul disablen ettt

, 1f (pretocols ensbied) and (NOT Lina Lype/ then chack 10 busy

BTST
BGFF 8
BTST
BON .5

4PROT_P%, BF_PROT(A6)
CPRexrt

BLINE, BF_FROF+1(AL)
CPRanit

(peotocoi enabled?
ine, n1l
su1ne type
JYeE, eTIL

, tf busy them check il buffer at or beiow low water mirx
1047¢ .

BTST
80FF. 5

SBUSY_RI, RE_FiGlelihsi
PRexit

neil pusy exst

. 1f buffeq ot or delsw low watar mark then turn off busy
[T2F LI

NOVE W
ve v
CHE.W
8H1.§

RB_3iZEiaé)r, DI
RB_FRELCAGr, In
RE_LOWA(A4), DI
wPRexil

(18 at of below when busy s0 tucn off busy

Govnbusy

CPlnen
CPRenit

8CLR
NOVEQ
ETST
BON.3
HOVED
B3R
RTS

#BUST_R1, RB_FLTI+1{AE)
$30H, D¢

#IONTOFT, &F_PROFe1(AS)
(FRzon

cK, ¢

fatltl

LBUFFER §idf (ADDRESS Ci)

.01 = nusber of chars 1n butfer
, at or beiow jow water mati?

. Ne. amit

J6iear busy state

,assume ION/IOTF protocon

,$4nd byte to other side saying not busy
send KON

serther ETI/ACK oc ENG/MLK so send ALK
,s¢nd the contres char
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i
AN

(91 ]
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Nt
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oAt
15AA
M
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SRV DTALON TEXT

Vel
(RN
11
[y}

41k
6Bl
e0dd
8130

1026
1015
19300

143,

1
1033

Page |V

o RChRALUEL - check 1t aitecnate buffer swilch on read buffer
s Rey inmput ts dutomaticaily disabled whan user cails unitstatus

10,

10350
1636
R
L
1639
1544
1643

0430
1044
i
10440
1042
A
ieai
152
i

185

RCAKALCBE

intry

switch buifers.

(15 pufler empty?
SN0, can t switch
(1§ an alternate bulfer avaslable?

Ao : address of port's datat area
thterfupts drsabied
BTST SEMPT_RI, RE_FLGLeitRe}
BOFF 3 tCABetit
BCLR HALTOE_RY, RB_TLGi+1(A4)
BOFF .3 riABeast

+ Switch turfers by making the Alternate buifer
10420

MOVE. L Rb6_AERDR AS ), A
NCVE W AB_ASLIEvAés, DO
B3R Setuph®

.ne, aothing to switch
the naxn.butier
1get new buifer address

.and ieagla
Jswiteh butfer in tabie

. it user 1§ NOT contcoiisng the input drsable bit then enable RCY imput

PEERL

1014

tCAEexit

LEA RE_FLGlelihe), AD
BT8T €INPC_Ri, Ad)
a0N & 1ABext

BSR EnbRevin

RT3

JEnbRevin needs Al -7 flag byte

,is user controlling 1aput disable?
Jusef 1§ controlling, enit

.enable recevie input



ftle

el

vile

[}

(231
0iEs
0IEE
ity
GiF1
G1F4

41rs
01F)
9iF8

CRY DTACCH TEIT

<At
2738

LA
2704
TEdL

suis

8t
2708
TLar
(L3}

TedA
(1113
[Y3d
1ol1B
1342

s

o0BE

et

111

(11N

1320

00i7

0015

07

10540 , COMWR - UNJTWRITE

H FLAEN

21 L INPUTS 02 COUNT CF ChARACTERS THE USER WANTS TO WRITE

1099e : DA untt aumber

HTT LI A3 ADURESS OF YSEK'S CHARACTERS

10630, Ae Address of pocts data ared

HITAEN

1663 , NOTE Fort writing, the UART Bas to be primed to inteirupting when the zxmit buffer
HTILEN 1n empty by enzbling the smit snterrupt 1f no smissions then of course its emply
166dr and it intecrupts forever Hence trickery only whea sending tirst of 4 stream
1664° tstartang tnterrupls) ¢od last o & strean «stopping the littie dearsi

e

1560t (OMVR TST W 0é (18 USER COUNT DUNE!?

AL §EQ 8 COMVER JYES

15760

16710, 1 1npet to bulfer disabled input

197,

(313 REVKITE BTST VINFE_WI, WB_fLGleliAg1 ,i5 USER TO BUFFER TRANSFER ENABLED?(INBOUND
Rl EGIT. 6 cKbufers JYES, chk 1f buffer sixe erc found in zast @
LT KOVEG 1idE1wdshi. b7 ,input diseblied give arros

Y §RA 5 WRPROB cexrt

HE

10780 | check weale eztor (lag tor ergos duging Emit Lnterrupt

12780,

1080 CKbufers sCLR AERR_W1, WE_FLCi+liAe,  ,Erroc?

iddie BCGIE 8 CKWRT? Ko, cht 1f bufter 15 foll

1085 MOVEG #10Ewssers, b7 J312ENG ERROR with write botler

1083 BRA.S WREROB (At

1had

1985% . Check it Bufter is fwll it ts and output ts NOT disabied then spin wheels

1084r

10870 CKWRTP $18T SFULL W2, VE_FLUIed(A4) ,Bwifer folf?

1048 L0 WRTONE JNO, GO VRITE A CHAR TO THE BUFFER

10491

1090 RT5T ACUTE_VI, VE_FLGI+f(Aé} , Yes, OUTIUT 15 AT ALL ENABLED?

10918 BOFF § REVRITE , YES, spin wheels while buffer emptys
1492 HOVEQ #10Eowdst 1,07 ,ean’t send tell user ERROR

H KU BRA § WRPROB serit

14

1095* . Buftar not (ull so put user chacacters or LF into write buffer

1094,

10977 VRTORE HOVEQ WL, 63 ,agsume jusl sept an CR so most send 3 (F
1098 ICLR $SNOLE_W1, WB_FLC2+1tAs) ,should send 4n Line Feed chir?

10990 BON ¢ WRTanlf Bl

iteoe HOVE & (A3, 03 .00, theo get 1 user char

101 SUBG 11,01 ,subtrect 1 from user's count

11020 WRTanlF B8R 5 VIUTCHE (PUT THE USER'S CHARACTER [NTO THE WRITE BUF
11630 BRA 5 COMVR

1194 COMVEL

1165 VRERCE RTS



File:

[}31)

$2FE
0381
0304

3N
036C
LE3
on

[KIL]

031A

1L
0328

033
[EH)
031C
S
[kRL}
[EE]
QN
033

LELH
034
6344
(231

LELY

(k1 1}

DRV .DTACON . TEIT

8100

1048
[{]o]
1048

1E
DIEE
B1CY
1386

106E

SHE

(1114
QUEE

4c0d
(131
(11}
§70E
FILH
0310
4604
(113

(11
4708
111}
4602

6194

4000

FO0A

L2

111
[121]

018

0024

(111

(111}

0004

(1114

(L]}

(110}

EDid

0018

0017

[[3Y

0817

w17

bots

1107+
108t
119
g

1

1
11134
[SRL L]
1115
1114t
SRR
(118
1119%
1120t
{131
113it
1133
1124
1413n
1124
1127¢
{118
1129
f13o
1131
1131
1133
i34
1135
11342
1137
1138
1139%
11402
1141
1i42r
1143
{144t
1145
1144
11472
1146
L1452
1150%
151
i
1133
134
1135¢
1154
1157¢

Page Il
. UPUTCHR --- User level put character routine, puis the character into the write buffer.
i Entry : (03) = charaoter to put 1n woile buffer
H Buffer is NOT tuil
H
YPUTCHR B5R DISINTS dischle snterzupts
MOVE. L WB_FILLPCAGY, A A0 =) FILLING POSITION OF WRITE BUFfER
HOVE.B D3, (Ad)e iPUT char
MOVE. L AD, VB_TILLP(AG) ,Save the new Rear-pointer in whb_tillp
, Update buffer vartables
MOVE. L WB_BADR(As), Al (Al = ADDRESS CF BUFFER BEGIN
ADDA.W WB_EIZEAS), M1 (Ai = ADDRESS OF END OF BUFFER
CHPA. L A, AD il1s Rear pornting beyond butter?
BLS .8 URCnowtp ;Ne, don't do wrap around
B ;Yes, set front = addc 1st byte of buftfer
MOVE.L WB_BADR{AG), WB_FiLLP(Aéi ;Save the new Rear pointer in wh_fiiip
UPCaowrp SUBa.v 41, WB_FREE<AS) ;SINCE WE TGOK CHAR, ONE LESS FREE SEACE
; see tf dbuffer is full (WB_TREE 18 an unsigned word)
'
BNE.S UPCnotfl (ot full, subtract sats or clears TERG £t
BSET SFULL_W2, WB_FLOL+1(A§, . BUEFER iuil
, check if last char is CR. If ts see 1t should send an LF nexl time
YPCacttl CHPL.B #CR, D3
BNE.S UPCnotCR ;net 4 CR
BTST SAULF W2, WB_ELG2+1(A6) 15 it auto LF wode
BOFF .5 UPCnotCR ,mo, don‘i send an LE kb 173/82%
HOVE. W 03, D0 (sdve mode flag *kb 1/24/43¢
ANDI W #LFsprsflg, DO ,it LY soppress flag set *kd 1724783
BNE. 8 UPCnotCR ;then don't send a il
UPCisalf BSET ¥SNDLF N2, WB_FLGZ+1(Aé) ,eend LT only 1f 23=0 and AULT ser
i show buffer not empty. [If was output char and and turn on emrt ipterzupts
UPCnatCR 8CLA SEMPT_W1, WB_fLGl+1(A8) ,test and ciear
B0FF .8 UPCison ;wasn't empty before
BTST SOUTE_Vi, WB_FLGI+1(Aé} 1i output to user is disablud
BON.S UPCison ,then don't start wmit anmt
, interropt will occur without sending 3 char
BER.5 STRTIMIT ,turn on intertupt
i enable interrupts and emit

UPCison BRA ENBINTS



File: ORV.DTACOM TERT Page 23

1151 LN ROTE: it is assumed that these reutimes ace protected from intercupls
[SY1 L
L1410 ; STRTIMIT - stact smit intertupt procass by enabling UART te istercopt
f1é2e on transmit buller empty.
11430 ; STOPIMIT - stop smit intercupt process by disabling UART to interrupt
11441 on transmit buoffer empty.
1ése Entry : D4 = vait nomber
166
(111 1147¢ STRTINIT
358 11N Tt MOVEQ SINITENR, DL JENABLE INIT INT
035A 4002 11494 |11 SITCETI
(1314 11700 STOPINIT
035C 7208 1ne MOVEQ MIMITDIS, DL .DISABLE INIT INT
17,
035 €100 DR 1£73¢ SITCETR [13] GETBASE ,GET UART BASE ADDRESS
1342 102D B80S 11741 HOVE.B CMDREGI (A5}, D0 ,GET CURNENT CMD REC
R34¢ D200 o00fF3 1173¢ ANDI.B #CLRO3D2,D0 LCLEAN BITS D3 & D1
034h 100t 11740 [ ] 01,08 ;DON'T CHANGE OTHER ®ITS
034C 1340 004% 1177t NOVE.B D9, CHDREGI (AS) ;SAVE CHANGED CMD REC

0370 4E7S 11782 RTS



file.

®un
0374
3N
g3c
3N

184
034t
30

a3
0
0394

[ERN)

DRV._DTACON. TEXT

1048
10¢0
1042
GIAE
004

104E
1418
1044

1€
B8
6204
4100

4E7S

0082

(111}
{113}

(11}

S04E

0032

FEAC

0087

1180t
t1dir
1182t
3Y ki
P184
11852
11h4n
1187¢
1188¢
1189¢
(1908
1ol
1192

{193e

15942
[SREL
11962
11970
ityae
8820
1100
12012
1202
12038
1204
1305t
1204t

- Page 23

; PutCtl - pat & charaoter in the contrel character buffer
Entry @ (D8) = character to put in control char buffer

interrupts disabled

CBREARCAGY, AD

00, (ABd+

A0, CB_REARCAG)
AEMPT_CB, CB_FLAGS+1(A6)
STATINIT

;AG = Rear pointer

iput char in buffer and ine ptr
iput Rear pointer in save loc
ishow not empty

;make sure will send chatacter

i GetCtl - get a character from the control character buffer
Exit : (D3) » character to from ocontrol char bufter

PotCtl MOVEA L
MOVE .B
MOVE.L
BCLR
BRA.S

i

, hssumptios

Getltl

GClesit

MOVEA.L
HOVE.B
MOVE. L

MOVE. L
CXP.L
B8[.8
BSR

RTS8

interrapts disabled

CB_FROKT(AS}, AQ
(A)e, D3
AG, CE_TRONT(A4)

CB_REAR(Aé}, DI
AD, DI
GCLez1t

INITCTLS

The control butter showld never get iull.

;A0 = Fromt pointer
iget char from butfer and inc pir
iput Front pointer in save loc¢

;D1 = Rear pointar

Front = Rear?

80, still wore chavs in boffer
iyes, buffer empty

iinit control bufter to empty
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[3]4
(KLU
(11}
[EEL)

Ba
(114
LKLY

[0
B3EA

$3BE
na
30

03C4
[ +14
s3cc
8300
LN

4087
4DFA
KLE)
(11

48€7
4DEA
FLED)

130
1E20

0807
702
118

o807
{704
6140
{CDE
4E73

FFEE
[13 143
084+

FIFE
Q0DA«
0B3¢+

Fos4
[L1LH]

o
TrER

[$1 11
1209t
e
1211
1112¢
1113e
12142
115
1214t

1217

121
1219¢
11262
1121
1121¢
1113¢
11342
12252
1124¢
127y
1220¢
1119t
12308
1131
1231

1233r

12342
1235
11342
1237
1138

1339¢ ;

1740
1241
1243
1243¢
1144¢
fa43e
12460
1247¢

Page

; DCOMINT - DataCom [aterropt rouwtiae foc XMIT/RCV imtercupts.

; CRITICAL: if s intercept occurs, thes both the receive yoifer foll and the smit

H buffar empty oould be true simultaneously, so we wust test both.
i Howsver, only once thra the test them tte

B Currently the priority 13 reads thee writes

¢ Eatry fer Pert § Isteccopt

DCHINT MOVEM. L 08-24,-(5P) ;BAVE ALL REGISTERS
LEA PorteData, Aé ;Address of Port § data
HOVE.V UnitP0, D¢ ;Part 0 uait nomber
RS DCIcoms

; Eotry for Port i imtercopt

i

DCLINT MOVEN.L  DR-Aé,-(8) +8AVE ALL REGISTERS
LEA PortiData, Aé ;Address of Port 1 data
MOVE.¥ UnitPt, D4 jRart 1 wnit nomber

; begin of Common port imterrupt code

OCiconn BSR GETBASE iget UART base addcess
NOVE. B STATRI(AS),D7 iGET 8TATUS OF UART

i

; 1f Receive interropt then see if should process chiracter.

DClray ETST #s_Rcve, 07 ;TEST FOR RECEIVE BUFFER FULL
BOFF.S BClamit iisnet, try Imtt bufter empty
BER.8 PRevChat ;Yes, process ceceive characlas
; Not Heceive, if Trapemit intarzupt them see il oin vend oharacter
i NOTE: THIS TESTS D? VHICH ALLOVS US TO CONE THRU MEHE AFTER A READ CHECK DONL
DClamit BTET $9_WRTE, 7 JINIT BUFFER EMPTY!
BOFF.§ OClentt /NO, UNENOWN INTERRURT - EXIT
pcier BSR FRINIT ;YES, PROCESS IMIT
DClexit HOVEN. L (8P)+,DE-A4 ;EZIT-RESTORE REGISTERS
RTE JEXIT INTERRURT
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1249t ; PRevChar - process received characler
12507 Entcy : D? = status register

1251 04 = it nombar

1153¢ AS = UART Base address

1253 Aé = port's data area address
1254 ;

9306 1420 000 1255 PRevChat  MOVE.B DATAREG(AY), D3 ;GET CHAR/CLEARS INTERRUPT
IV I LR BCLR #BITD?7,D3 idon‘t so oan sead ! bit characters
1237¢
1250% ; check for any ecrors with receive
1258 -

€300 1007 12407 HOVE.§ 07, DO ’ ;gat statas register

230C 4300 Q447 1241% ANDI.B 48_tcrBits, DO isemove all bot error bits

$3E0 442E 1242 ENE.S PRCerror ihave an error
1243t

12647 ; is this a control char and (protocols emabled) and (NOT Line type)
1265 ;  if yes then process com comtrol char

1244y
G361 O02E 0040 0011 1247¢ BTST #PROT_P2, BF_PROF(A¢) ; 8EE IF ANY PROTOCOLS AT ALL--CHECK HI BYT
£
03EF 4712 13482 80FF.8 PRCnectl ; No protocel eaabled, see tf cam put in bo
flet
O3EA OBIC B040 0013 1249¢ BTET $Line, BE_PROP+1(A¢) ; is it o Line pretocol?
BIFE 0 1170t BON.S PRCaootl i Yes
[KJ a3 1v T 111 1371t CHPI.8 ', n i is it a control chataoter!?
03F6  ¢4dd 1171 BLC.8 PRCnootl ; Ne, not im tangs § - $IF
Q3R 6126 1173 BSR.8 FOCoont! ; Yes, process 3 possible DC control char
IRk 413 12742 8805 PRCexit ; returas sevo if processed a1 otl chat
1275¢
1174 ; check to see if input disabled or buffer full
1171
G3FC Q825 G400 Q833 1270* FRCsoctl BTST SFULL_R2, RB_FLGI+1(Aé)  ;is it Foll?
0432 ditd 13mm BON.S PRCIstAL ;Lost data ervor
$404 O0IE Q005 0031 1280¢ BTST SINPE_R1, RB_PLG1+1(Ad)  ;is input disabled?
040 40C 1281t BON.§ PRCIstdt
1181¢
1183t ; put char g bufter
1284
480 S000 Q0sE 12051 BRA PutCheBt
12862
1307¢ ; receive errors
. [$1 1 LI
f410 GBEE G00L 0031 1209t PRCerror BSET SERR_R1, RB_FLG1+1(AE) iUART ertor
[T ] 1390t BAA.S PRCenit
S410 BOEC 03 8033 12%1t PRCIstdt BSET OLOST_R3, RB_FLCZ+1(A6)  ;Lost dats error

ML 11920 PRCaxit RTS
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1294
1193% ; PDCoontl - check for Data Com centrel chatacters - ENQ, ETI, ACK, ION, and IOfF.
12941 ;
1297¢ Entry : Aé = address of port‘s data arne
12987 ; D3 = character
1299¢ Eeit : (NE) = char mot ome of the control chariclers
1308 (EQ) » char wis one of the control characters
ioge ;
0410 O82F 0801 00t3 1302 PDCecutl ETST AJONROFF, HE_PROE+1(A&) , iy it JON/YOFF protocol?
0424 €42E 1303 BON.§ PDCLehix - ; yes, cht for these chars
1oy
1305% ; is either ERQ/ACK or ETI/ACKE  both work the same way
1304
0418 0C03 0004 1347¢ CHPL.B ICK, 03 48 it an ACK?
040 71C 13080 BEQ.S EDCLack ;yes, write is nol busy now
0426 0CO3 0045 1309¢ CXPL.B #ENQ, D2 (18 it an ENQ?
0432 €704 1310¢ BEQ.S PBCLang iyes, sev 1l tead should go busy
0434 0Ce3 0003 13 CHPI.B WETI, D3 (g it an ETI?
0438 6430 1311y BNE .S PDCLexit ,n0, not & control character
{313
1314% , FROCEBS o ENQ or £TT - send ACK if rexd not busy
13150
0430 082E 0000 0031 1314t PDCLeng BTST $BUSY_RY, BB_FLCL+1(AE) 1w read Busy?
0448 6674 1317 BON.S POCLAidit ;yes, send ACK whem clear Busy
0442 7004 13i8r KOVEQ #ACK, DO ino, then send ACK to other side
G444 4180 FPRIC 1319t PDCLsend BSR PutCtl
8448 §0LE 1320t BRA.S POCLAidit
1321
13227 ; PROCESS an ACK and & XON - clear wiite busy
1323
0444 1324 #DCL1on
0444 (OOAE 0000 0015 1325 POCLact BCLR #BUSY_ WL, WB_FLCI+l(Ad)
D456 4100 EFOS 1324 BSR STRTINIT istart sending again
M4 402 1327t EXA.5 POCLAidit
13281
13297 ; Check fer 2 IOM or & IOFF
133¢¢ ;
0454 0C03 001t 1331% PDCLchEx CKP1.B HION, D3 (i 1t an JON?
0450 47EE 133 | 1% PDCLxon iyes, weits is net busy now
045C 0CO3 0013 1333 (A1 308 ] AI0FF, D3 iis 1t an ENQ?
0440 4408 1334 BNE.S PDCLexit (R0, nat & control chatacter
13351
13365 ; PROCESS 1 IOFY chavsoter - set write bosy
1337 ;
0442 OBEE 0000 0013 (338* PDCLxeft §SET #BUSY Wi, WB_FLCI+1(A¢)
1339t
el 4283 1340t POCLAtdIL  CLR.L n ishow processed

044 4E73 (341% PDCLexit RTS8
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1343¢ ;PotChrBf --PUT A CHARACTER INTO THE READ BUFEER AND RETURN -ADJUST COUNTERS/POINTERS AS REQ

UiRed
134 COMING IR D7- CONTAINS STATUS WORD D03 CONTAINS CHARACTRER
(%1} L AS POINTS TO UART
1344
1347% ; BUFFER HAS ENUF SPACE, JUST ADD CHARACTER
1340
40 306E 03¢ 1349¢ PotChrbf HOVEA.L RB_EILLR(AG), AC , dddress where to put character
7% 1003 13501 NOVE.B D3, (AD)+ ; AUTO ADJUST POINTER
470 1040 00U 1351 MOVE.L A, RB_PILLPCAG) ; RESET THE FILL POINTER RB_FILLP
13500
1353% ; Update buffer variables
1354,
474 224E  003C 13352 MOVE. L RE_BADR(AS), M ;AL = ADDRESS OF BUFFER BEGIN
047h DIEL M 13542 ADDA.W RB_SIIE(AG), Al ;A1 = ADDRESS OF END OF BUFFER
$478 BICY 13570 CMPA.L AL, AO ils Rear pointing beyond buffer?
0480 4304 1358 8l5.8 PCBnowep Mo, don't do wrap areund
1359 iYes, set front = addr ist byte of butfer
407 206E 083C 0034 1340t MOVE.L RB_BADR(A&), R8_FILLP(A&) ;Save the new Rear pointer in rb_fillp
1384%
S488 SIE Gedl 1362t PCBacwrp  SUBO.V #1, RB_FREE(A4) (SINCE WE put in a CHAR, 1 LESS FREE SPACE
1363t
1364% ; sea if buffer is tull (RB_FREE is an onsigned word)
13452
A0 s4d¢ 1344¢ BNE.S PCBnottl inot full, subtract sets or clears IERQ bit
Q48L  OOEE Q000 0033 1347t BSET $FULL_R2, RB_FLC3+1(A4) , BUEFER full
13440
1349% ; buffer {or sure is not empty
13700
2434 C8AE 0001 0033 1371t eCRmotll BCLR $EMPT_R3, RB_FLG2+1(A6)  ;RESET EMETY FLAG ANYHQO
13720
1373% ; it protocols enabled and NOT Line type protocol then check buffer for hi water mark
1374
1892 QRIE 0000 @011 (375 BTST 4PROT_P2, BF_PROF(Ae) i SEE IF ANY PRQTOCOLS AT ALL--CHECK HI BYT
{
G4AD 4704 1374 BOFE.S PCBexit i No protocol enabled, exit
Q4A2  GRIE 0000 0013 1377e BTST #line, BE_PROF+1(A4) , i6 it 2 Line protecel?
QNS 4402 13780 BON.§ PCOexit . Yes, exit
beAd (102 13719 BER.§ ChkRevBusy i check for taceive busy state
13000

HAC 4E7S 1301t PCBewit RTS
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(3830,

1404¢ ; ChkRcvBusy - check for recerve busy

13851

13844 ; is sise of buffer now at ot abeva high water mitk

137
S4AE 321E 0040 1380% ChiRovBusy NOVE.W AB_SI2E(AE), DI ,BUFFER SIZE (ADORESS OF)
0481 134E 0442 1 sus.v RE_FREECA6), DI D1 = nusber of chars in boffer
H4E( BI4E 00MA 13902 [ 1) AB_HIVALAG), DI . at or above hi water misk?
Q4B 402 1391t c.8 GoRcvBusy , Yes, goto busy state
$4BC 4E73 ' 1392¢ CREVexit TS No, then esit

1393t

1394% ; CoRcvBusy - gote the Receive busy stale
1395% ; assumes interropts ace turned off

13%4r
04BE OBEE 000¢ 0031 1397t GoRcvBusy  BSET BBUSY_KI, RE_FLGI¢1(Aé) ,set busy state
D4CE H4RE 13962 BON.S GABSerit ; already besy so dent send char, el
04C4 OB2E 0001 0013 1399t BTST SIONIOFF, BF_PROF«1(Aé) ;sand byte to other side saying not busy
04Ce $704 1400t BOFF.8 GRESenst conly if JONIZOFF pretecol
04CE 7013 14012 MOVEQ #10FE, DO ,send 107
0400 4100 FEAG 1402 RSR PutCtl iput 1o cesvcel char burfer

M g7 1403¢ CRBS@ait kTS ;1t ETI/ACK ot ENQ/ACK nothing alse to do
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1405t ; PRIMIT - process traasmession intercupt

14062 , Just send the pext character if possible
14071,
1408e ENTRY : (A¥) = UART Base address
LI LI (A4) = address of port‘s data ares
1410 (D4) = onit number
144t i (D7) = status byte from VART
i,
0406 D62E 000t 0057 1413 PRIAIT BYST #EMPT_CB, CB_FLAGS+1(A6) ;control char available?
040C  6TIE 14142 BOFF .S PRIgetetl ;yes, send it out cext
1415¢
{416% ; t{ NOT Busy or Bufier not empty send oot nest character
e,
04DE 002E 0000 0015 1418% BTST WBUSY Vi, WB_FLGL+1(Aé)  ;Busy?
O4E4  640C 1419¢ BON.S PRRof¢ iyes, torm off zmit int
0454 082E Q001 0017 1420t BTST SENPT_V2, WB_FLG2+1(A&)  ,bulfer empty?
Q4EC 470A 14210 BOFF.5 PRIsend iNO, send next char
1423
14237 ; check for am Alternate buffer available
1424,
J4EE 4100 047C 14252 B3R wChEAELBE
1416t
1427% ; tora of ¢ mit ints
1428%
04F2 €100 FEéd 1429¢ PRIo{C BER STOPIMIT
04Fé o004 14302 BAA.S PRYexit
1431
143ir , qet next charactec in buffer and send out
14332
04Fs (110 1434t PRIsend BSR.S SendNext
04FA 4002 1435 BRA.S PRYexit
14342
1437% ; get next tontrol character and send it out
I
04FC 4102 1439t PRYgetet] BSR.S SendCt!
1440t ;

G4FL AE?S $441¢ PRIegit RTS
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€500 €100 rLaz
0504 (B4 0041
0508 4E7

1443
1444

1443

1444
un
42
1449
430
14510

Fage 3

; SendCtl - send nest control character from control character bufiecr

i
i
i
i

SendCti

ENTRY . (A5) = UART Base address
(A6} » address of port's data ares
(04) = gnit aumber

348 Getltl ,Get chat agd update plrs
MOVE.B D3, DATAREG(AT} , PUSK CHARACTER OUT
RTS
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File

036
0%0E
(118

0514
(131}
1510
[11]]

L3113

(131}
(1114

L3111
0534
53
03¥C

"t

Hu

"y
[}11)
(1111
{111
(211}
(11
558
(2314

(1114
LEY]
1560

DRY OTACOX.TEIT

106E
1858
1042

13E
D2EE
| 384
304

1DéE

SUE
03AE

3L
BlUE
650
(13}

1

4IEE
"
(1}
(131}
404
un
§70¢
(LR}

HIEE
(1113
L1131

801c
(1]}
eotc

0910
(1]

[11)
(111}

0824
(13}

6001

[11}]
Hed

"

(1]}
i

1317

0017

0017

001§
ge1?

14531
(4542
s
1454
1457
1458+
1459
14402
1441
14462e
(4432
14442
1443¢
1446x
1447t
1464%
14492
1470
"1
1472¢
1473
1474
1475
14742
177
{478
1479
14800
1441

14321

143y
14042
1485
1484
14e7
E11 0]
1449
1490
1491
1497¢
1493
14942
1495
te9ér

1y

1o
1499
1580

Page 31

i SendNext - Put next character in write buffer in UART tramsmit bufer

; ENTRY :

i
i

SendNext MOVE. L
HOVE. 8
MOVE. L

(A3) = UART Base address
(Aé) = address of port's dat
(D4) = gnit number

WB_EMPTY(A6), AD
(AB)+, DATAREG(AS)
AD, WB_ENPTY(A$)

; Update bufier vaciables

MOVE.L
ADDA.W
CMPA.L
BLS.§

MOVE.L
SNXoowrp ADDG.V
BCLR

WB_BADR(A4), Al
WB_SIZE(AS), AL
Al M

SNInowrp

VB_BADE(AG), VB_EMPTY(AG)

¥1, VB_EREE(AS)
$EULL_VE, WB_ELGI+10Aé)

, sea 1f butler is empty

MOVE.V
CHP .V
BC8.8
BHI.8

By

BSR.S

WB_FREE(A&), D1
WB_SIZE(AéS,. D1
SNInctat
SNRstere

OEHPT_V1, WB_FLG2¢l(A4)

WChEAL LS

4 ares

;A0 =) EMPTYING POSITION OF RD BUFFER
i send out the next character
iSave the new Front pointer in rb_empty

+Al = ADDRESS OF BUFFER BEGIN

Al = ADDRESS OF END OF BUFFER

ils Front pointing beyond buffer?

iNo, don't do wrap around

;Tes, set front = addr 1st byte of buffer
iSave the new Front pointer im wh_smpty

iSINCE WE GOT CHAH, ONE MORE PREE SPACE
ialways not tull

« § OF FREE LOCATIONS - BUFFER SIZE
i not empty if free ( size
i size arror *BUC «f happenst (free ) sixa)

; BUFFER empty/torn off int nest occucamce i

. see if should switck to an Altermate buffe

i il Protocols anabled and either ENG/ACK or ETI/ACK then gheck
H it should send an END oz ETX

SNIaotmt LEA
BTST
BOFF.§
BTST
BON. 8
BTST
BOFF.§

SNlent ERA.8

BF_PROF(A), A0
SPROT_P2, (AD)+
BNEexit
HENGACK, (AD)
SNXent

$ETIACK, (AD)
SNLegit
CotChars

i Bize ercor - set Ercor [lag and split

H

SNIssarr BSET
BSET

SNIexit RTE

#ERR W1, WB_FLGI+1(A)
SENPT_V2, WEB_FLGI+1(A¢)

iptotocol enabledt

ing, Bxit

JENO/ACK protocolt

ife8, sed if should send an ENG
JETIIACK protocol?

ino, exitt

icheok 1f time to send ENQ or ETX

ishow size error
i matk BUFFER empty
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034C
"un
057
0578
037¢

957¢
psal
034

(111}
[$1)
[13]]

{131

[1}]7
718
43EE
G892
6716

104E
028
(311

[L1}]
6604
(111

4E73

oot

0043
0062

(11}
(1314
0444

[11Y

0003

(11%)

1501
1503
1504¢
1505¢
13042
1307

1304t ;

1309
1310
1511
1917e
1313
13142
1513
1314r
1517
tige
1519t
1510t
15210
13122
1523
13242
1925¢
1§24t
1317
1524

Page 3

; WCBEAILBE - cheek tf altecnate butiar switch on write buffer
H Iait inpet is avtomatically disabled when wiar calls unitstates
H te switch buflery.
H
i Entry - Aé = address of port's data ires
B interrupts disablad
WChkAltB¢  BTST QEMPT_V3, WB_FLGI+1(Mé) .is buffer empty?
BOIF.8 wCABexit ine, can‘t switch
LEA WB_FLGLet(AS), A2 ;A2 » addcess of weite bulfer tlags 1
BCLR WLTEF VI, (AD) ,i8 an alternate butfer avariable?
BOFF.8 wlABegit ;n0, nothing to switch
. Bwitch bulfers by making the Alternate buffer the main buffer
MOVE.L WH_ABADR(AG), AQ ;gat new beffer address
HOVE.V VE_ABLZE(AG), D ;and length
B3R SetupWB cawitch butfer in table (doesnt use A}
i it uset is NOT oomtrollimg the Imit input dissble bit then enzble
BTST JINPC_W1, (A2) ;is user controfling imput disabie?
H0N.S wiABexrt ;user i3 comtrolling, emit
BCLR HINPEVL, (AD) ;ne, enable input to boffer {rom aser
wldBerxit aTs
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859¢
[}3])
0S9E
052

A
LHLY
5AC
A
6580
[}11]
0388
038E

DRV _DTACON.TEIT

$24E
e
804E
(1313

7008
08E
§602
7003
100
424E
08EE
4E7S

0%1E
000E
o0lE

e o013

3]
002E
coed 0033

1i30r
1331t
1332
1533t
13342

1338
1534

1537+
1338r
13394
1540¢
13412
1542
1543
15440
1345t
13442
1547¢
1543
15452
1§50
1351
13522

Page 33

; CntChars - see if sent enough charscters to send out an ENO or LTI

i Entey : A6 = address of port's data area

. (A5} = UART Base address

i (D4) = unit number

; Protocol is either ENQ/ACK or ETI/ACK

CntChars ADDC. ¥ #1, VB_BENO(AS) ;add 1 to char cowat between ctl chass
HOVE.W BF_BTWNEA(Aé), DO ;get max allowed belwsen
CHP.W Wi_BENQ(AS), DO ;did send max?
BKL.5 CNTexit ino, then exit

; set mag chars between jast ENQ or ETX, send another and qo busy antil recelve ACK

CNTeng

CNTezit

HOVEQ
BT8T
BON.S
MOVEQ
BSR
CLR.V
BSET
RTS

#ENG, DO ;assume send an ENO

SENGACK, BE_PROF+1(Aé)  ;ENQ/ACK protocol?

CNTeng iyes

$ETI, DO ;i8 ETI/ACK protoeol, send am ETI
Puttl iput char in control char bulfer
WB_BENQ(A4) jolear in betwean count

#BUSY_W1, WB_FLGL+1(Ad) qo write busy
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13548
1333t ; DCTLINT - Data Com Comtrol imtarrupt service routine.
1550 ;
1537 Makes check for both Porfs.
1338 ; Calls the routine 3t address saved in SETVECS routine during install.
13597 Assumes it will clear the interrupt, toggla [OX. The last routine in the
15400 chain should be the 05 Level § routine which does turn off the isterrupt.
1541t ;
15élr Ignores the imtarropt if wase't a DataCom Control imterrupt,
1543 ; therefore am Apple slot interrupt, or it NOT Line type
1564% handshake method.
13450
05C4 48E7 FPEE 1364% DCTLINT HOVEN.L DO-Aé,-(8P) ;8AVE RECGISTERS
05C4  4DEA ddéde 1347¢ LEA Port0Data, A ido tor Port 0 first
03C8 353A O9IEs 13481 MOVE.¥ UnitPo, D4 iunit number of Port 0
5CC 4114 15691 BSR.8 ChkLlines
G3CE 4DEA 04BA+ 15700 LEA PorttData, Aé ido tor Port 1 tirst
0502 343K %14+ 15710 MOVE.W VaitPt, D4 ;unit nomber of Port.l
05D¢ 410K 15728 BSR.S Chklines
15732
15374% ; exit by testering regivtecs and then going to reutine at saved address
13780
0508 4COF TIFF 15742 MOVEX.L (8P ¢, DO-A¢ JEXIT-RESTORE REGISTERS
03DC P3N QPOE. 1577¢ NOVE.L Savelvll, -(8P) itake 1ntacropt start

QSE0 4E73 13742 178
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[}1%
(131

(}11]
(11

0SFe
[HH]

(313 ]

15
(3133
([11]
0408

ok
040C

il
L3
(I}

(1314

[131]

a4
108

(1117
€130

041E
18

(341

1438
6100
(1113
QN

o
(1113

0803
1l
(311}

4160

4E78

£81A

0008

(11}
EAY
0000

FDIE

FME

(131

0013

(L1}

00135

1500¢
1581
1583
15030
15048

15850

15842
1587
1508
1§81
1590¢
1591
13920
15930
1594
1895¢
1594¢
{5972
1594¢
15990
1600r
16012
1402t

16031

16042
te0se
16042
14070
1408t
1409

161t
16112
14122
1613r
14148
1415t
1614t
1417t

11

1619¢
1420t
1421
HY
1413t

Page 3%

; ChkLines - see if chamge in lines for the portéspecified by Aé and D4

H Entry : D4 = onit number for the current port
i Aé = address of data ares for the current pert

Chilines CLR.L
BSR

Dé
GETBASE

;for disabling interrupts
;aetup UART basa reg (AS) 12/9/83

; Sew if amy protocols at all amd if so if amy are lime prots

BTST
BOFF.8

#PAQT_P2, BE_PROF(AG)
CLNexit

; 1t (type of handshake ) Lime) then esit

BTST
BOFF.S

SLINE, BF_PROE+1(A4)
CLNexit

;N0 PROTOCOLS--GET QUT

;NOT LINE HANDSHAKE, EXIT

, Determine which Line is used as Busy line Port A

BER.&

FINDLIN

;NEEDS D4 = Unit nomber of curramt port
;returns bit nosber to check in D3

;set or clear Busy depending on state of iine and whether it's Busy invected or mot

KOVE.B
BSR
BSET
BSR.§

BNE.§
BCLR

WE_FLG1+1(hé?, D3
DISINTS

EUSY_VI, WE_FLOL+1(A8)
TSTLINE

CLNenbl
ABUSY_W1, WB_FLGI«1(AG)

,SAVE BUSY FLAG

;DISABLE INTS

;ASSUME LINE 15 BUSY = TRUE

TEST LINE & INVERTED FLAG {(clobbers D1 & D

;18 BUSY
;nat busy

; if wasn't Busy befere then start up traosmission process

BTST
BOFF. 8
BSR
i enable intecrrupts
CLNenb! BSR

CLNesit RTS

$AUSY_W1,03
CLKenbl
STRTINIT

ENBINTS

;TEST SAVED BUSY STATE
JWASN'T BUSY
;START INIT IF BUFFER NOT EMPTY
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f612
LI}

LI
2
[ [¥14
(1134
6639
LIE1]

LI3])
[I%]
({314
(1314

[I11]
(111}
et
044E
i
(13

7A01
70

031E
(111}
408
$30t
ecot
(131}

7
i
$208
L143]

(1AL
L0
[1}]3
4602
LELH
(144]

0013

LY [T

dely  of7fF

115

16240
1637

T¥1 L
143t

16302
ITEL
1432¢
[TREL

16342

1435
1634r
14372
1438
1639r
14401
Hidae
16420
1443
14442
te4se
14460
Led7s
164dn
144t
fe3er
1431
131
1452
1454
16550
L4340
1437¢
16580
1451
14égt
FETIL
1441t
1443t

Page 34

i thanged fenction to retorm valoe in D5 *1-12-43 kbt
i FINDLIN - Find which Lina is ueed for Handshaking in Poct A

i
i
i

PINDLIN

ENTRY

EXIT

HOVEQ
ROVEQ

(04) = gailt nomber
Is a Line type protocel.

41,08
$CTELIN, DY

: 4D§) « Brt 4 1n Poct A specifying line used {or Busy

BIT NUMBER [N PORT A CORRESPONDINC TG
,FLAC BIT NUMBER

o Assumas that it will always find a line flag set

FLNLOOK BTST D1, BF_PROF+1\AG)
B0N.8 FLNCOT
ADDO. B 12,08
ADDO.B #1,01
CXPL.B #DCOLIN+I, Dt
ENE.8 FLNLOOK
i tf (Pect | 45 unit nomber) then betd .= bath
FLKCOT CHE.W UnitPe, 04
ita.s FLNEXIT
ADDG. 8 #t,05
FLNELIT RTS

A8 BIT SET? 11-12-83 kbt
JYES, D3 PORT A BIT FOR OC 0

JTRY NEXT BIT FLAC
DID LAST FLAG
iNO

1 - DC [ bits in Port A ace nest b1t up
(18 it Port 0?

iyes, then exit
,u0, them Port 1 and add 1 te bit nuabac

. ¢hanged femction to recerve bit nomber parametec 1n DS ®1-11-83 kbt

, TSTUINE - test Port A line wsed for Busy and thu invertad flag to show 1f
Busy or NOT Busy.
(DS) x bit sumber 1= Port A of Line osed by Basy

[
'
[
.
i

TSTLINE

ENTRY :

ELT

BTST
SNE
BTST
SNE
EOR. B
RTS

(NE) = Busy - D1 = §FF
(EQ; = NOT Busy - D2 = $00

03, NHIRA.L

o1

#INVBUSY, BF_PROF+1{A&}
0

01,02

(Create Line Boolein

(Create Invected Boolean

+LF RESULT I5 SFF THEN BUSY
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1463% ; COMCLR - UNITCLEAR

I faitialise Buffers to empty. Initialize Communications comtrol
1647% : variables. Initialise UART from Printer Control Table.
1648r
0454 6100 FAdD 1649% CONCLR BSR DISINTS ,DISABLE INTERRUPTS
0458 4100 FANA 1479+« BSR SETUART , INIT UART FROM CONSTANTS & TABLE
045C 4102 1671 BSR.5 InitBuls itnrtiafise read and write buffers to empty
G45L 4138 1§72 BSR.S ClrBusy ;elear busy flags
0640 6100 FASA . 1473 BSR ENBINTS ENABLE INTERRUPTS
0644 4E7S 1474¢ RTS
1475t
1674 ; (nitBufs - imitialice read, write and control buffers to empty
{4772 . enable out and in bound on both butfers, remove alt buiters
1478¢ Exit : (DO) = ofd busy tlag for read bufter
1679 (D1) = old busy ilag for write buffer
1480%
0666 2D6C 003C 0034 1681% InstButls MOVE.L RB_BADR(A&), RB_FILLP{A4} ;initialize fromt and
064C 2DEE  003C 0038 el NOVE.L RB_BADA(AL), RE_EMPTY(A4} ; reat pointers
0471 3D4E 0040 0042 16830 MOVE. ¥ RB_SIZE(AE), RO _FREE(AS) ,show count &s all free
0678 436E 0032 1684 CLR.W RE_FLG2(AS) ; reset AutolLf, send LF, Full and Lost
067C DSEE 0001 0033 185t BSET 4ENPT_R2, RB_FLGI+1(A4) ; BUPFER 15 ENMPTY
0402 3028 0030 14844 HOVE. W RE_FLGIC(AC), DO JGET old busy flag
0686 424E 0030 16872 CLR.v RB_FLG1 (A¢) ireset all flags
1488¢
Q48K 206E Q010 0018 tedy HOVE. L WB_BADR(AE), WB_FILLP{(Aé) ;initialize front and
0490 IDEE Q020 0QLT feOr . MOVE.L WB_BADR(A4), WB_EMPTY(A4) ; rear pointers
g6%¢ ID4E 0024 0Q2¢ tév1e | MOVE.¥ WB_SIZE(AE), WB_FREE(A4) ;show count as all free
049C 426F 0014 té92e LAV WB_FLG2(A4) ; reset send LF, Full and Lost
06A0 QBEE 0044 0017 14%3t 83ET $AULF_W2, WB_FLGZ+1(A6) ; DO AUTO LF and *kb 1/5/43¢
04A¢ DAEE 0001 0017 1é94r BSET SEMPT V2, WB_FLC2+1¢A4) ; BUFFER 18 EMPTY
G6AC 32I1E Q0td 1695 HOVE. W VE_ELGL(AG) D1 JGET old busy tlag
0480 424 0014 16944 CIR.W WE_FLG1(AG) ireset all flags
1697%
06B4 4000 FAEE 1698% 8RA INITCTLB sinit ctl char bufier
1699t .
1700% ; ClcBusy - if Read buffer was busy then send out NOT busy stite
17010 ignore write busy for now
1702t
1703¢% Eatry : (DO) = oid busy flag for read buffer
17042 ; (D1} = oid busy flag for write buifer
1705t
04BF 0300 Q040 1704% ClrBusy BTST 4BUSY_R1, DO
06BC 6704 1747 : BOFE.S CBSexit ;may have te check if have
U4BE 4100 FBEI 17080 85R GolnBusy iprotocois and not lina type

4603 4E73 1709 CBSexit RTS
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File:

[T{1]
[T14}
(114}

11174
0408

0402

040¢
040X

HE
04E4
G4E8
04EC
11111
Q6F2
(111

04F4¢
04FL
04FA

0700

0704

DRV .OTACON.TEXT

111}
$7C8

6200
{£75

4100

6100
187C

41F8
4389
45FA
BE7A
4702
(%11}
111

-}
4604
1A

00

4E73

peet 0033

(11

£03

FAIR
G002 0003

0070
(111]
S01As
071 A+

0700+ 0044

411

1714t

f

1712 ; COMBSY - UNITAUSY

1713t
17442
17154
171¢6¢
(Hn

17101
1719¢
1720¢
1721#
1722
1723t
17142
(715
(7242
1717
1724t
1721t
(130
1731
17330
1733¢
1734r
1735
17342
1737¢
{738
1739
1740

(74

17412
17430
17442
17452
17442
17470
17441
1749t
17300
{7312
1731

COMBSY

i CONUNMT -

CONUNNT

PASCAL BOOLEAN TRUE RETURNED IN DO IF THIRE ARG ANY CHARACTERS IN READ BUFEER

BTST SEMPT_R2., RE_FLGI¢1(AO)

1] Do ,IF BIT NOT SET THEW = &, CHARACTRERS EX(ST
ANDI. B ATRUE, 00 ;CONVERT FROM BOOLEAN TO PASCAL BOOLEAN-
1T

UNITURMQUNT
Tormof! interropt capabilities of COMM driver.
Restoce vactors.

BSR DISINTS ;OISASLE INTERRUPTS
B4R GETBASE ;GET VART BaSE
KOVE.B STURNOFT, CHDREGI (AS) JTURNOEFF UART

; Bave vectors paimt te 3 RTL iastructien

CUX1sP0

LEA VEC4.V. M iassane it is Pest @

LEA VECI.V, Al

LEA THERTE, A2 ;address of the RTE imstruction
CHP .V Uni P4, D4 cis 4t Pert O

80.8 CUNisBe iyes, change leval d
£1C A, M %0, chaage level 1
HOVE.L A2, (A%} ;set vector Lo point at RTE

. il both vacters poimt at RTE than set lavel | to saved address

CHER.L (Ab+, (Al)e ;must do post lac
BHE .S CUMdirt sdifterest so et both RTL
NOVE . L Savelvlt, VECI W ;rastege [rem saved ared

; Nestorw latarcupts

cumndiet

BRA ENBINTS

; THE RTE INSTRUCTION

THERTE

RTE



File:

87804
8704
7¢C
e
"
mu
L1

i71¢
e

(1a{}
0722
0724
072
1"
7%
1710

73t
07348
73
(k1]
73
0u
73
173¢C
9738
LILL)
UL
0744
(M)
(L]

DRV.DTACON. TEIT

e
$110
3013
2
B34
KL
(143}

7E38
£75

002E
9040
0050
L[ k1]
4040
L1}
t144

o
e122
[121]
GOBE
0180
e
(]3]
01F2
[F X}
023k
Q0cs
pocc
024A
n

LLIL

018

[111]
1000

1754%

1753
1754%
1757¢
17500
17592
17401
17410
1741¢
17630
17442
1745
17440
174
1748¢
17490
17700
17171

17

1773+
17742
1775
1774
1777¢
1776t
1779¢
1780t
t7ue
172
1783
17040
17ese
12842
1747
17882
17
1704
1
1793
1793¢
17942
17950
17942
1797
1798¢

i CONST - UMITSTATUS

; eall the Tabie change or bufler free Functions

1

CONST cHPL.V $TBLSTATE, D2
BHI .8 CSTERR
NOVE.V (A3),D0
LEA CSTTBL, Al
LsL.v H,n
NOVE .V 0(AL,D2.¥},D2
Jne G(A1,D2.W}

; lavalid Function Code Errer

L}

CSTERR NOVEQ SINVENC, D7
RTS8

H

; THE CON DKIVER STATUS JUMP TABLE

i tunctions compatibie with old prinler driver

CSTTEL DATA.V
ATA.V
DATA.V
WTAV
DATA.V
NTAV

DATA.V
; sew functions

DATA.W
DATA.W
OATA.Y
DATA.W
DATA.V
DATA.W
DATA.V
DATA.M
DATA.V
DATA.W
DATA.V
DATA W
DATA.V
OATA.V

STVBUF-CSTTBL
STHAVD-CSTTBL
STPRITY-CSTTHL
STRBUF-CSTTBL
STWR0SZ-CSTTEL
STHNDSK-CSTTEL
STBFSTS-CSTTEL

STROSTS-CSTTBL
STWISTS-(STTEL
STROHI-CSTTBL
STROLO-CSTTBL
STQUTRD-CSTTBL
STINRD-CSTTBL
STOUTVT-CSTTBL
STINWT-CSTTBL
BWBCHR-CSTTBL
BRBCHR-CSTTAL
STATOLF-CETTEL
STBENG-CSTTBL
STRDALTBE-CSTTBL
STVWTALTBE-CSTTBL

;VALID FUNCTION CODE

N0

;GET PARAMETER

;TURN THE FUNCTION CODE INTO
;AN INDEX TO THE FUNCTION

;00 FUNCTION

iWRITE BUFFER FREE SPACE
;SET BAUD BATE

;BET PARITY

;READ BUFFER FREE SPACE
8ET WORD SKZE

;SET HANDSHAKE METHOD

;TELL BUFFER CONTROL STATVS

;TELL READ STATUS
;TELL WRITE STATUS

;SET READ BUFFER HI VATER NARK
;8ET READ BUFFER LOW WATER MARK

;TOGGLE OUTBOUND READ
;TOGGLE INBOUND READ

;TOGGLE OUTBOUND WRITE
;TOGGLE INBOUND WRITE

;TELL #CHARS IN VRITE BUFFER
;TELL #CHARS IN READ BUFFER
;TOGGLE auto LineFeed flag

;SET number of chars between ENG's
8ET Read Alternate buifer
;SET Write Alternate bufferen ENQ's
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1740 4000 YA 1000t 6TCallDis ERA DISINTS ;DISABLE INTERRUPTS
1801
1802t ; STVRUF - Returp to the user the Free space in the write buffer
1009%
€741 ¢1FA 1804 STVBUF BSR.S STCalliDis ;DISABLE INTERRUPTS
0750 34AE Q014 1805 MOVE.W WB_FREE(Aé), (A3) ;WRITE BUFFER FREE SPACE
1754 4000 FY64 1806t STCallEnb BEA ENBINTS JENABLE INTERRUFTS
1o
1408t ; STREUF - Return to the user the Free space in the READ bufter
140, ’
0788 41F0 1810 STRME BSR.S 8TCaliDis ;DISABLE INTERRUPTS
075A J4AE G042 151 KOVE .V RB_FREE (A4}, (A3) iWRITE BUEFER FREE SPACE
$75E 40F4 812 BRA.S STCallEnb ;ENABLE INTERRUPTS
18413
18142 ; STBAUD - Set the Baud Rate
1813t
0746 QC40 0904 18167 STRAVD CHPI.V FHATBAUD, DO ;18 IT A VALID PARAMETER
0760 4234 187 BHI.S SETERR iNO
e ;
0764 41EE 0008 1819t LEA BF_RDBO(AG), AO ;WHERE TO PUT VALUE
4760 43FA 01ACs 1820 LEA BAUDCNV, AL ;CONVERSION ARRAY
748 S0IE 1ea1e BRA.S SAVPARN ;SAVE CONVERTED PARAMETER
1821r ,
1823% ; STPRITY - Set the Parity
184y
776 0C40 08N 1825% STPRITY CHPL.W SHMATPRTY, DO ;18 IT A VALID PARAMETER
0774 6124 18241 BNI.S . SETERR iNO
18272 ,
0776 41EE  000C 18300 LEA BF_PART(AG), AD ;WHERE TO PUT VALUE
8774 Q3FA 01A3e 1829 LEA PRTYCNV, AL ~ ;CONVERSION ARRAY
0778 600E 18301 BRA.S SAVPARN ;SAVE CONVERTED PARAMETER
1831y ' :
18320 | STVRDSZ - Set the word size to tramsmit (7 or §)
IS EELI
780 0C40 0001 1834 STVRDSZ CHP1LY $HAIVROS, DO +18 IT A VALID PARAMETER
78¢ 4114 1835 BHI.§ SETERR iNO
1834t
9784 41EE 00¢D 1gan LEA BE_WRDS(A{), A0 ;WHERE TO PUT VALUL
[ YT 11 HELR MOVE.D 00, (AQ) ;BUT IN WORD SIZE VALUE
070C 0l 1§39 BRA.S RSTUART JRESET UART FROM TABLE
1844t ) .
1841t ; common code io STBAUDR, STFRITY, STWRDSZ, STDTACOM, & STHNDSK
1041 :
0780 1081 0084 1043t SAVEARN MOVE.B 0(A1,D0.V), (AQ) ;3AVE CONVERTED PARAMETER
1844
1791 18 1845% RETUART B5R.5 STCallDis ;DISABLE INTERRUPTS
0790 100 FME {844t RSTVART! 1113 SETUART ;SETUP UART FROM TABLE
1798 408A 18472 BEA.5 STCallEnd ;ENABLE INTERRUPTS
104
1849 ; Iavalid Facameter errer
1850
#7900 7EN 1851% SETERR MOVEQ §INVERK, D7

§79C 4ETY 14532 T8



File

19
LA}
(1Y)

07M
078

17AC
7H
”a
78
(0}

"”a
{14
§7Ch
(3]
"”n

4704

: DRV.DTACON.TEIT

[141]
(1343

43EA
1071

(11114
e
4408
Q0AE
(11

L1
608
§81E
$704
4L

4E73

(11}

1175
LLLL]

[111]
"wo

0087

0042

[L1}]
[L]Y]

(1Y

LU

154
18350
18342
137t
10341
1859
1840t
1861
18621
1463t
18642
45
16442
1847
1840
1069
14702

Page 41

STUNDSK - Set Handshake typs. Comvert jurllotor into the flags and put these

flag values into the Priater Control Table.

UART.

STHNDSK

i

e

14721
173t
1724t
14750
18742
1077
178
18792
1880¢

i

SHDohLEA

SHbzero
111 LA
« 1080t

SHDexit

el
1.8

LEA
HOVE .8

see It wset disadled

I5ET
8T8
BNE.S
LR
m.s

BTST
BOX.5
8787
BOFF.8
ClLa.v

RTS8

AMATHNDS, DO
SETERR

KNDSCNV, AL

0(A1,D0.¥), BF_PROF+1(A&)

all pretocels

© "¥PROT_P2, BF_PROF(AG)

BF_PROF¢1(Ad)
SHDchEEA

* 4PROT_P2, BE_PROE(AG)

SHDexit

$ETXACK, BF_PROF+1(A4)
SHDseto

#ENGACK, BF _PROF+1(A¢)
SHDaxit

WB_BENQ(AS)

Den't need to reaset

.

;I8 1T A VALID PARAMETER
iNO

;CONVERSION ARRAY
;move new flags into flag byte

;assume have i protocol

;1P sero then no protocols:-
iaée if ETE/ACK or ENO/ACK
;show mo protocol

;is it ETH/ACK?

;yes, sero char count

;is it ENQ/ACK?

ino, exit

;elr cnt of chars between ENQ's or ETI's



File:

(1)1}
70

[}
"t

"
"

(1] 4
”n

DAV DTACOR.TEIT

1083

[]4}3

3083
LI14]

(1111
18735

3083
AE7S

(117}

({1]4

(LI 1Y)

e

1M
10
137t
18
n
184
141
149
14930

Page 42

;STROMI  -SET TNE REAC SUFFER NICK VATER MARK

STADNL

;STRDLO

STRDLO

1894t

13t
1094
1t
1
11
311 L]
i1
111t
1903t

KovE.¥
178

(A1), RI_MIVALAG)

-SET THE READ BVFPER LOV VATER MARK

ROVL .V
141

(A3), RB_LOVWACAG)

i STATLE - tegglie the Aute Linelend tiag

STATOLF

STRENG

BCRG
RTS

MVL.V
| 31

GAULE_V, VB_PLCZe1(Ad) ;fllp the Bit

; STREND - sot the aumbexr of chars delween ENO's or ETI's

(A1), BE_ETWNEAIA)
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e
0784
V7Fh
Q7FE

(111
(111}
(111}
"is
L1 3]
(L}

(111
(1 }]]
Wi
(1 )
(1)1}
(113

(LA
"
(114
(111}

J4EE
I6EE
J4EE

MED

083k
(1%}
01E
134
08AE
(3814

(1111
§708
$4FC
11114
$4AE
4004

4118
L13]]
413

[114]

600
0200
1600
(114

1046
(11}
(111}
804¢C

0043
0044

0003

(1T}
(11}

LT
na

(1]}

003t

0031

[12}]

(L F})

1995
19040
19072
1108t
1109t
1944
1911
1911t
1913t
19140
19152

114
1917
1188

19494
19200
19211
19220
1138
1124t
1925¢
19241
19274
1924¢
19398
19301
19311
132r
19332
1930
19351
1934
19371
19338
19391
19400
I
19421
1943¢
19441
19458
1944t

IRLY LY

1144t
AL L
1950t
1951
1952
1953t

Page

; STRDSTS - GET THE READ BUFFER STATUS
ParanetesBlock s record

.
1
’

+

STROSTS

MOVE.V
NOVE .V
HOVE.¥

MOVE N

BufferSise
FreeSpace
HiVater
LowWater
InputDisabled

OutputDisabled :

LostData

AltBufferAviil :

AltBuf(erhddr
AltBufferSise
end;

RB_SIZE(AL), (Ad)s
RB_FREE(AG), (A3)e
RB_KIVACAG), (AD)+
RB_LOWALAE), (AD)e

o integer;
©integer;
o integer;
. integer;
T byte;
byte;
. byte;
byte;
: pointer;
. integer;

iget
iget
iqet
iget

i qet the flags and make byte Pescal boolsans

RDETnone

RDSTanit

BT8T
111 B
BTST
”R.8
BCLR
BSR.S

BTST
ROFF.8
MOVE.
NOVE.L
NOVE.V
35A.5

CLR.B
ClR.L
ClR.v

TS

SINPE_RI, RB_FLGl+4
MAKEBOOL
BOUTE_R1, RAB_FLGiat
MAKEROOL
SLOST_RZ. AB_PLG2+t
NAKEBOOL

SALTEF_Rt, RO_PLGH+
RO5Twone

3, (A3)e
RE_ABADR(AL), (Ad}e
RB_ASIZE(AG), (AD)
RDSTesit

A+
(A3)e
(A3)

{true = 1, false = 0}
{troe = 1, false = Q)
(troe « 1, false = 0}
{true = 1, talse =« 0)
(0 if AltBufterAvail false)
(0 if MtBuffechvail false)

baffer sise

free space byte count
hi water byte count
low water byte count

(A6} ;is PORT to BUFFER disabled?

(Ad) ;is BUEFER to USER disabled?

(A6)  ;has

LAY

iset
iqet
iqet

any data been lost?

i IF have an ALt buffer thes return it's ADDREGS AND SIZE

ALY duffer booleyn
Alterzate bulfer Address
Alternate buffer sige

;o Altersate buffer available
is0 NIL pointer for address
;and sere bytes size

i HAKEBOOL - make Pascal boolesn from sero flag

NAKEBOOL

St
ANDI .2
HOVE. 3
| 34]

bt +D8.B = §FF if sero flag clear
STRUE, D0 stura to Pascal Boolean ({ = true)
DY, (A%)e isave in patameter block
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19550 ; STWISTS - GET THE WRITE BUFFIR STATUS

1934t ; ParameterBloct = record i
1957t Holfacbise . inteqer;
1954t ; Fresfpace . integer;

£959¢ ; FROM BUFFER CNTRL TBL -) CharsBtwnENOs : ipteqer;

1940¢ ; InputDisablad . byle; {true = 1, false s 0}
19417 OutputDisabled : byte; (true = 1, false = O}
1942y ; AutoLimefeed  : byt (teue = 1, false = 0}

‘ 1943 AltBoiterAvail @ byte, (true = 1, false = §)
1944t ; AltBatfachdde : pointer, (& if AltBolfarAvajl false}
1ye5e AitBoffacSise : integer; (D if AJtBuffeshwail false)
1944 end,
1147t

0847 J4EE 6014 19442 STVTSTE MOVE.W VE_BIZE(AG), (Ad)e iqet bullec sise
0846 J4EE 4 1949 NOVE.W VB_FREE(Aé), (Ad}+ ;get free sproe byte count
0840 34EE 00OF 1976¢ HOVE.¥ BE_BTWNEA(AS), (Adl+ et mazimos number of chars batween ENQ's o
r ETI's
174t
1971¢ ; qat the (lags and make byte Fasaal booleans
. 1973¢
084E 082E 0005 Q1Y 1974 BTET FINPE_V1, WB_FLGLet(Aé} ;is USER to BUFFER disabled?
[1E LI 1) 19752 BSR.8 KAKEBOOL
1856 OBZE OOH4 0015 19740 BTET BOUTE_VI, WB_FLGI¢1(A¢) is BUFFER to FORT disabled?
0I5C 41DA 1977 BER.8 MAKEBOOL
08SE OB2E 0004 0917 1974 BTST $AULE W3, VB_FLCZ+ttAé) ;is Aato LimaFeed mede on?.
oded 41D1 {979t BER.S HAKEROOL
: 1180
14817 ; IF have an ALt bulfer thes return it's ADDRESS AND BIZE
. 1 }L0H
1866 QBIE DEOT Q01T 1903¢ BT4T SALTBE_VW1, VE_FLGL+2 (ML)
084C §70F 1984 B0IF.§ VT8Taone
I84F L4FC 06F1 193 KOVE. 3 B, (A))e isat At buffer boolean
0871 NEE L 1904t HOVE.L VE_ABADR(AG), (Ad)+ ;get Alternate buffer Address
1876 36E 1987 MOVE.¥ VB_ASIIECAG), (A3) iget Mltecnate butfer sise
870 {204 1948 BRA.8 UTETexit
199
(LY} 1990t WT5Tnone CLR.B (Ad)¢ ;a0 Alternate buffer available
017 419D 191r CLR.L (A3de . ;36 NIL pointer for address
ey 4283 {3 (429 ] (A3 ;and sero bytes site
1993 )

oIl AE7S 19942 VTETexil T8
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1994* ; STBESTS - Return to the user {n the pitameter block the state of the Buffer Conmtrol Table.

1997¢ ParaneterBlock = record
1998t BaudRate : iateger; ;{range = 0..8}
1999 Parity o integer; ;{range =2 0. . &)
000 DatiCom . integer; ;{range » 0. .1}
1 WordSise : integer; ;{vange = &..1}
003 HandShake : integer; ;{range = 0..91
003 ; end;
004
(884 420 1005+ STBESTS CLR.L "D JMAKE SURE NO GARBAGE IN REGISTER
1004 '
1007¢ ; GET BAUD RATE
2008 ; :
088¢ 303C 0004 2009 HOVE.V #MATBAUD, DD ;MAT BAUD RATE PARAMETER VALVE
088% 122E &00B 2010 MOVE . R BF_ROBD(A4}, Dt ;CURRENT TABLE VALUE
GB8E 41FA 0146+ 011 LEA BAUDCNV, A0 ;CONVERT TO INTEGER RANGE
0892 412C 1013 B8R.5 GETVAL
HIELEH
1014% ; GET PARITY
1015¢
0894 203C 0004 2014t HOVE.W SHALPRTY, DO ;HAT PARITY PARAMETER VALUE
089¢ 1228 000C WL NOVE. 8 BF_PART(A), Dt ;CURRENT TABLE VALUE
0BYC 41FA 0181+ 1018 LEA PRTYCNV, AD ;CONVERT TO INTEGER RANGE
0BAD  611E 019 BER.S GETVAL
n0r
1021% ; GET DATACOM - BASED ON D4 and the SAVED UNIT NUMBER
2022¢
8AT 428 20231 CIR.L Dt ;assume is Port §
0OAL BR7A 0441 2024 CMP.V UnitP0, D4 iis Port 0?
GBAY 4702 1025¢ BEG.8 SBFSisPO iyes
8AL 7201 1026% HOVEQ #, bt ino, show as Port 1
G8AC  34Ct . 2027* SBESisPO MOVE. W D1, (A3)+ i5ave patameter
1111 L
1029 ; GET WORD SiiE
FL XL .
GBAE 122E (00D 1031t MOVE. B BE_WRDS{Aé), Dt
08B 34C1 10320 HOVE.W bL, (AD)+
2033
1034% , GET HANDSHARE
1035
0884 303C oQ0¢¥ 1034t MOVE.¥ #MATHNDS, D0 ,MAT HANDSHAKE PARANETER VALVE
08B¢  {21E 0013 1037t KOVE.B BF_PROF+1(AG), D1 ;CURRENT TABLE VALUE
08BC 4IFA Oléé+ 1038 LEA HNDSCNV, A8 ;CONVERT TO INTEGER RANGE
039
1040t ; CET PARANETER VALUE AN PUT IN PARAMETER BLOCK
0agx
q8Cd B230 0000 3043% GETVAL CHP. B G(AQ,D0.¥), Dt ;SEE VHICH CONVERSION VALUE « CURRENT VALUE
08C4 §7C8 FFEA 1843 DBEQ 00, CETVAL ;THE INDEY OF ONE = 18 THE PAGAMETER VALUE
08Cs  34C0 1044 MOVE.V Do, (A3)+ ;RETURN TO USER IN PARAMETER SLOCK

08CA HE7% - 1045 BTS
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eecc

(L]
(L1
(L))
08DE

G8E0
02E2
Q8E¢
0eEL
QUEC
QBEE
[114]

(133

(LI
(123}
08FE
0904
(A
090A
"ol
[121]

[} Y]
0914
(321
av1c
092¢
g9
0924

DRV.DTACOM.TEXT

4000

S1FA
084E
QB4E
4012

(311}
41EE
[LEH]
4604
s148
4001
4134

4000

6104
(111
GB4E
6406
6100
§0E¢
4100
$0EQ

§188
41EE
0850
(131
4600
pese
40Ca

E7C8

L
(111

(1]}
(11K

E7C8

(11
0004

FASQ

FME

(13}
ooe?
[11H

2003

peal
0031

0013
0013

04
1040
04
105300
1051
1033
1033
034

1033

10567
H A
10381
1059¢
10401
1041
104312
1063
1064t
1065
1064t
1047
10482
1069%
1070
71
H U
1873
L
1075¢
W74y
A
10781
07
1080
10811
10821
1083
10041
1085t
10841
1087%

DoDislnt

i

BRA

Page 4¢

DISINTS

;DISABLE INTERRUPTS

; STOUTRD -- TOGGLE OUTBOUND RECEIVE DISABLE  (BUFFER TO USER)

STQUTRD

; STINRD -- TOGGLE INBOUND RECEIVE DiSABLE

i

STINRD

INRDenb

DoEnblInt

t

BSR.S
BCHC
BCHG
BRA.S

BSR.S
LEA
BCHG
BON.§
BSR.5
BRA.3
BSR.S

BRA

DoDislInt
#OUTC_RY, RB_FLGI+1(A4)
SOUTE_Rt, RB_FLGL+1(Aé)
DoEnblat

DoDislunt
RE_FLG1+1(A4), AD
FINPC_RL, (AB)
INRDenb

DisRcvla

DoEnblat

EnbRovin

ENBINTS

; STOVTWT -- TOGGCLE OUTBOUND TRANSMIT DISABLE

i

STOUTVT

OTVToff

;i STINWT --

STINWT

BSR.8
BCHG
BCHG
BOK.S
BSR
BRA.S
85R
BRA.S

TOGGLE INBOUND TRANSMIT DISABLE

BER.S
LEA
BCHG
BTST
BON.S
BCHG
BRA.S

DeDislnt

S$OUTC_V1, WB_FLGI+1(A6)
BOUTE_VI, WB_FLG1+1(A4)
OTWTot f

STRTIMIT

DoEntlat

STOPIMIT

DoEnblnt

DaDislnt
WB_FLGI+1(A4), MO
BINFC_VL, (AD)
SALTBE_V1, (AD)
DoEnblnt

SINPE_ N1, (AD)
DeEnbInt

;DISABLE INTERRUFTS

jenable intarrupts

(PORT TO BUEFER)

;DISABLE INTERRUPTS

;address of flags

;user carrently controlling?
;yes, then enable

;ne, disable input

;ENABLE INTERRUPTS
(BUEFER TO PORT)

;DISABLE INTERRUFTS

;toggle oser controlling

;and enable/disable flag

;now disabled, turm off xmit int
jensble mmit int

idisable xmit ints
;enable intervupts

(USER TO BUFFER)

;DISABLE INTERRUPTS

;address of tlags

;toggle user controlling

;if got am alt buffer

ithen already set, let it enable
jelse toggle it

;enable interrupts
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[141]
092C
(1311

0932

093¢
(X1

093C

0942
0944
(L1
094c

0950

Q810
6604
[11]]

40490

0800
(131

081E

§74C
{113
4604
§100

€73

1111

[11H

Fe10

0005

(111}

1111

Fg70

012

0013

1089

HALL
2091¢
091
2093

1094r ;

20951
10944
10972
098¢
1099t

1100

1101
1103
1103
1104
1105
11040
U
1108
1109t
110k
i

e

1113¢

U4
1§
1114
SR M
1118t
YL

Page 47

H
; EnbRevin - Enable input receirve
H Entry : A6 » address of ports data aces
i AD = address of read buffer flag ! low byte
H interrupts disabled
EnbRevin BTST SALTBF_RI, (AD) ;altecnate buffec available?
BON.S ERlchkprt iyes then let switeh enable RCY
BCLR #INPE_RL, (AD) iNO, enable ingut
; see if should tell other side not BUSY
ERlchkprt ERA ChkProte
i
; DisRevln
i Entey :© A6 o address of ports data ares
f A) = address of read buffer flag 1 low byte
H interrupts disabied
DisRavin BSET $INPE_RL, (AD) disable input
BON.S DRIexit it was off then dom't go busy again
i it protocols enabled and NOT Line type protocel then go busy
BTST #PROT_F1, BF_PROF(A4) ; SEE IF ANY PROTOCOLS AT ALL--CHECK HI BYT
BOFF.S DRIexit , No pratocol ensbled, exit
BTST #line, BE_PROF+i(A4) i is it a Line protocol?
BON.S DRIexit i Yes, exit
BSR GoRcvBusy , go busy
DRlexit RTS



File

6952
(A1}
(A1)
0930

095E
0942
0944
0rés

DRV.DTACOM TEIT

k1114
104E
680
{E75

F 111
4L
1680
§E75

0024
0024

(1111
0042

121

1122* ; BVECHR -
1113,

1124 BVBCHR
1115

1116t

117

1V LI

1129* ; BRBCHR -
iie

1131t BHBCHR
1131

1133

1134t

Page 42

GET Number of characters

HOVE.V
sup.v
MOVE ¥
/TS

WE_SIZECAe), DO
WB_FREE (A}, DO
00, (A3

GET Number of characters

HOVE.V
sua.v
HOVE ¥
RTS8

RE_STZECAE), DO
RE_EREC(As), DO
D0, (A3)

IN the WRITE BUFFER

;8128 IN DY
; SIZE - EREE = Number of CHARS
, return to uwser imoont

IN the READ BUFFER

;S1ZE IN DI

; S1ZE - TREE = Number of CHARS
, return to user amount



File:

096
096E
097¢
i
0976
097A

§97¢
097E
098¢
LAY

(321
131 1)

098C
[ 2241
994
0998
099c
[321]

[}2Y]

09A4

G7A2
0%AA
[}
0FAE
[32:1]

DRV.DTACOX.TEIT

4100
6138
§60A
41EE
303C
6008

[7X1]
6A04
TE3¢6
6020

0818
4616

1D48
3040
41EE
(LI
6100
4002

41350

6000

H 1
3018
L1
1111
4E73

F72A

205
0100

0001

(111}
6048
003t
(LK
FE8

E714

0033

1136%
1137%
1138
1139
1140%
1141
1143
1143
11442
114352
1144¢
1147
1148
1149%
1150r
151
1152
1153
11542
113§
HEL
1157
1158
2199
1160t
61
61
1143
1164r
1143¢
11664
1147
1148t
11¢9¢

1% LI

171
171
1173
174
175
1176%
77
1178
YA
1180
a1t
1182t
1183

Fige 49

; STROALTBF - set Alternate Buffer for Read

STROALTBE  BSR DISINTS ; disabie interrupts
BSR.8 GetAltBuf ; get address and sise user passed
BNE.S RDABsx ; addr ok, check site
LEA RDBUF(Aé), AD ; they were zero so ase default
HOVE. ¥ 4RBFLEN, DO ; read bofler
BRA.S RDABok

RDABst TST.¥ 0o , check sise, is it negative?

BPL.S RDABek ; ne

STBFerr MOVEQ $INVPRM, D? . yes, invalid parameter
BRA.S RDABezit

; got buffer address and length

i

RDABok BTST $EMPT_R21, RB_FLG2+1(A&) , current butfer empty?
BON.5 RDABswtch ; yes, then use uvser's buffer

; buffer isn‘t empty so wait till empty to switch
MOVE.L AD, RB_ABADH(AG) ;6ave addeess in ait buffer adr
HOVE.W DO, RB_ASIZE(AS) ;and length in alt buffer sise
LEA RB_FLGI+1(A&), AO ;Disficvin needs A0 -} flag byte
ASET #ALTBE_RL, (AD) ;alt buftfer available true
BSR DisRevln ;disable input and see if should go busy
BRA.S RDABexit ;oexit

; EMPTY S0 MAKE NEW the current buffer

RDABswich  BSR.S SetupRB

RDABex:t BRA ENBINTS

; GetNewBuf - from user's parameter block get the Alt buffer
P address and site.

i EIIT . D0 = alt buffer length

H 0o« @

H A0 = alt buffer address

i (EQ) = use default

i (NE} = use A0 and DO

GetAltBut MOVEA.L (A3)e, MO

MOVE .V (A3, DO

CLR.L 11

CHMP.L A, DI
GABFexit RTS



File:

[}11)
(31}
098¢
09BA
09BE
0902

09¢4
09Cé

09Ce8
09CE

0%00
09D4
ovDe
G?DE
GvE4

Q7E¢

(131

0VEC
(ki3
[32%]

09F4
(333

G9FC
09FL
0AQ0

LYY
(1Y)

DRV.DTACOX.TEXT

6100
(333
660A
41EE
103C
6004

4A40
6888

081E
§614

2048
040
08EE
OREE
6002

6104

6000

43EE
§9CC
6008

43EE
49EE

1108
1108
1208

3100
3100

F4E2

915
o1og

(LT R

(111}
001¢
0003
00

FéD2

0ot

0034
003¢

0017

0013
0313

1185%

1184

L
1168
11891
1190
1AL
1152
YKL
1194
1195
1194¢
197
11784
HEAL

2a00¢

1201«
1101
1203
13047
1105
12067
1107
1104
2209+
1710
11
1212
12130
1214t
1215
1114¢
1217
1218
1119

1110

311
11
1213
2114
1115
1114t
YA
1128t
mm
11304
1231w
1237
1133
1134¢
1135t
1234t
133m
1238

Page 30

; STWTALTBF - set Alternate Buffer for Write

STWTALTBE  BSR DIBINTS ; disable interrupts
BSR.S GetAltBuf ;get user's buffer address and sixn
BME.S WTABss , addr good c¢hk size
LEA WRTBUF (A4), AD , they were sero so use default
HOVE W #WBFLEN, D0 , write buffer
BRA.S WTABok

WTABsz TST.W oo ; check s1te, 15 1t negative?
Bl .S STBFert , ne

, got buffer «ddress and lemgth

VTABok BTET SEMPT_W2, WB_FLG2+1(A8) , current buflfer empty?
BON.5 WTABswtch , yes, then use user's buifer

, buffer tsn't empty so wait toli empty to switch
HOVE. L AQ, WE_ABADRiAS) ,save address in alt buffer adr
MOVE . W DO, WB_ASIZE(A6) ;and length in ait buffer sise
BSET $INPE_WL, WB_FLGI«1(A6) ;disable imput
BSET #ALTBF_WI, WB_FLG1+1(AE) ,alt butier available true
BRA.S WTABex1t ; ent

, EMETY 50 MAKE NEW the curgent buffer

WTABswtch  BSR.S SetupWwh

WTABenit 2RA ENBINTS

; SetupRB - put the alternate buffer info in the Read Butffer Control Table

, SetupWB - put (he alternate bufter info in the Write Bufter Control Table

H Entry : DO = aiternate bulfer site

' A = alternate bufter address

Setup¥d LEA WB_FILLP(AG), M
SUBA.L A4, M
BRA.S STUPge

SetapfB LEA RB_FILLB(A), Al
LEA ROBUF (Aér, M

, move the botfer address into the Front, Rear, and buffer pointers

5TUBqo MOVE. L AO, (AL)+ ;oet the fill (Fromt) pointer
MOVE . L A0, (Al)e ,s5et the empty (Rear) pointer
HOVE . L AD, (Al)+ ;set the buffer pointer

. move the site inte the buffer sise and free space counter
MOVE W DO, (Al)e ;set the sixe
HOVE . W DO, (Al)+¢ ;set the iree space availabie
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1239* ; see if should set water marks for read bufier

1240
0AGs  BYCS 1241 CNPA.L AD, A4
0AGE 4400 2242 ENE.§ STUPexit
OAOA 3070 0083 004A 2243+ HOVE W $MAIRHI, RB_HIWA(AG)
GAL0 3070 0050 Q04C 2244¢ MOVE. W #HAIRLO, RB_LOWA(As)

GALE 4B 2245% STUPexit RTS
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1147%

11480 ; constant data arex

1249

1250% ; Comversion arrays for Set functions of Unitstatus

125
QAtS 06 07 08 OA OC OE 2251t BAVDCNV DATA.B §,7,8,84,8C,6E,5F ;BAUD RATE
QAL OF

1253% , §s300,7=400,81200,A=2400,C=4400,E=9600,F=19240

1154
QAL 00 01 03 03 07 1255% PRTYCNV DATA.B 8,1,3,5,7 JBARITY

1156% ; 0=DISABLED,1=0DD,3=EVEN,3=MARK IMIT/HO RCV,7=SPACE IMIT/ND RCY

1157
K24 49 1158% HNDSCNV DATA.B §4¢ ;LINEICTS/ INV
[LY2 I 1] 1159n UATA.B $0¢ ;LINE/CTS/NOT INV
0A24 51 2160t DATA. B (231 ;LINE/DSR/INV
A7 1 12410 DATA.B §11 ;LINE/DSR/NOT INV
A2l 61 1162¢ DATA.B §41 ;LINE/DCDIINV
[LYI B3t 1163¢ DATA.8 §21 ;LINE/DCDINQT INV
(LY.} 1164t DATA.B §01 . TON/IOFF
a2e 04 1745 DATA B 504 ;ENQ/ACK
[1.Y19 11 1246t DATA.B §80 JETRIACK
oAl ¢4 147 DATA.B $00 ,NONE OF THE ABOVE PROTOCOLS

1148 ;Illllll!lllIll:llI::tll:llllllIllSII::Illl:l:=====:sllllIl:llllII'llxl:::s:::l:::::ll:x:::



Fi

QA2E

0A2E

[1¥33

[LYL

[ ¥

0A31

0A34

GA3e

0Al8

0A37

0A3A

JA38

0A3C

GA3E

0A4e

Adl

0Add

(131}

DRV_DTACOM . TEIT

qeas000d
0
00000001
0t
qeocooez
00
00000663
0
goo00004
1050
60000076
000
00000G08
0902
0000000A
00000005

00000004
0000000A
00
00000008
0
gooo000C
00
00000000
(1}
0000000E
0060
00000010
G000
pogoo0t?
goo0

00000014
08000014
nooe

0000001¢
0000

gootooLs
00000009
0000001C

17,

13710 ; Varcable data area
HY L

1173% , Port 0 data area
1274r

2175% PortiData

1274

1177v , DEFAULT BUFFER Coaotrol Takle
1178%

1279+ DEFBWRT EQy
1280 DATA.B
1281+ DEFBRD EGY
1182t DATA.B
2283* DEFPART EQU
1284 DATA B
185+ DEFVROS EqQu
1786 DATA. B
1187 DEFBTWNEA  EQU
2288¢ DATA W
2289 DEFINTRN Eay
22190 DATA W
1191% DEFPROT EQU
117t DATA.W
1293 DEfend tau
i194* DEFBCTIN EQU
1295

119ér , BUFFER CONTROL TABLE
1297

2198t BFRCTL EQU
1199* BF_WRBD EQy
1300¢ DATA.B
2301x BE_RDBD EQY
1302t DATA.B
1303% BE_PART EQY
2304t DATA. B
1305t BF_WRDS EQu
13047 DATA.B
23071 BF_BTWNEA EQU
13081 DATA.W
1309 BF_INTL EQu
1310 DATA.W
2311* BF_PROF EQU
1311 DATA.W
1313

1314

FEI L

1316* VATCTL )
1317¢ WB_FLGI EQY
13ier DATA.W
1319 WB_FLG2 EQU
1310 DATA.W
21321¢ VB_FILLP EQU
1321 DATA.L
1313% VB_ENFTY Pl

Page

%-PortlData
$08
%-PortlData
$0E
%-PortlData
$00
%-PortlData
500
%-PoctlData
L1
%-Portdbata
$3000
%-PortdData
40902
%-Fort0Dats
(DEFend-~DEFBWRT} /1

%-PortfBata
%-PortlData
0
%-Fort0Data
0
%-PortdData
0
%-PortoData
]
%-PortdDats
¢
%-PortlData
[
%-PortlData
]

i VRITE BUFFER CONTROL TABLE

%-FortdData
%-PortiData
0
%-Portllata
0
%-PortlData
]
%-Port0Data

§3

- MUST HAVE SAME FIELD FORMAT AS BUFFER CONTROL TABLE

;WRITE BAUD RATE-9400
JREAD BAUD RATE-9408
i PARITY-DISABLED

;WORD SIZE = & BITS (1=7 BITS)
;NUMBER OF CHARS BETWEEN
i ENQ's or ETY's

; INTERNAL FLAG--all off
;PROTOCOL FLAG--Enabled - TON/IOFF

,number of words in both tables

iIndex to Huffer Comtrol Table
iIndex to WRITE BAUD RATE

iIndex to READ BAUD RATE

iindex to PARITY

;Index to WORD SIZE

;Index to NUMBER OF CHARS BETWEEN
i ENQ‘'s or ETI's

;Index to INTERNAL FLAGS

;Index to PROTOCOL FLAGS-HANDSHAXE TYPE

;Index to WRITE BUFFER CONTROL TABLE
;Index to FLAG WORD 1

iindex to FLAGC WORD 2
iindex to BUFFER FILL POINTER rear

ilndez to BUFFER EMPTY POINTER front
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{1844

t nark

File

GA4h

QME

L1333

(13

L1+

SASA

OASLC

0ASE

LLY1]

DAé2

0Asé

0A4A

2A¢E

0ATD

AT

L1343

1Y} ]

L1Y2)

LY}

[ 1]

0A84

0Ade

DRV DTACON TEIT

00000000
togoonie
Qgoaoc00
poooond
0000

t000002¢
to00

00000022
00000000
9000001¢C
00040

0000002E

g000

00000030
cogoo0de
(111

ogonoesz
(114

90000034
peodonee
Q0040038
20000000
0000003C
o0000000
2e00040
0%0¢

0g000042
000¢

00000044
gagodode
faqe000
0800

9008004A
[[17]

gaoacodc
LI

MO00004E
qooooa00
00000052
00000004
20000054
0000

00000058
oeoo0000

0000005C

1319
13150
U
mn
1318¢
1319+
1330
11
1331
1333t
3
1335t

13362
R

FRR2 L

13
13401
141
1343
FRLEL
1349t
1345t
1344t
1347¢
1348
1349¢
13540t
3351t
2291
2333
1354
2335
13341
13572
13541
FERRL
13401

14t
13610

1363¢
1360
1345
134¢6¢
1347t
1360t
13491
1370¢
1371
13711
1373
1374
1375t
1376%
1377t

v8_BADR
VB_S11E
VB_FREE
VB_ABADR
VE_ASIZE

VB_BENG

ﬁocrt
AB_FLC
RE_ELGE
RB_FILLP
BE_EHPTY
RB_BADR
R8_S11E
RB_FREE
RE_ABADR

RB_ASIZE

RE_KIVA

RE_LOWA

GATA.L
EQU
DATA.L
EQU
DATAVW
EQU
DATA W
EQU
DATA.L
GV
DATA.W
gou

TATALY

[
%-Portdbate
[]
S-FortOdata
]
%-Fortdbata
]
%-PortdBata
]
%-Fort0Data
0
%-PortlData

]

Page

READ BUFFER CONTROL TABLE

£QU
tav
DATA W
tav
DATAV
tov
OATAL
tav
OATALL
£V
DATA L
Ty
DATA ¥
tov
DATA.V
tav
DATA L
fau
DATA V
tav
DATA W

fau
DATA W

%-PortiData
%-PoctdData
[
%-PortiData
8
%-PocrtdData
L]
A-PortlData
]
%-PortliDats
0
S-Port0Bata
0
%-Poct0Data
¢
%-Port0Data
]
%-PortlDats
]
2-Portbats
]

%-PortlData
9

. control character buffer

CB_FRONT
CB_REAR
CB_FLACS

CTLBUF

EQU
DATA. L
Lav
DATA.L
bl
DATA ¥
£y
DATA L

L-Portddata
]
%-Portibata
L]
%-PortODats
0
%-PortOlata
[

. Read Buffer - 25¢ bytes

ROBUT

v

%-Fortllata

H

Index

2 Index

Index

Index

,Index

ndex

Jndex
i lndex

Index

iIndex

 index

i index

Index

,index

Index

Indes

Indes to NUMBER OF
;nunber of bytes in

,index to KUMBER OF
;number of bytes in

i Index

,iIndex

iIndex

Index

iindex

=

o

to

o

a

o

to

te

te

te

BUFFER ADDRESS

BUEFER §128

AMOUNT OF BUEFER FREE SPACE

ALTERKATE RUFFER ADDRESS

ALTERANATE BUFFER S1IE

Humber of bytes before wait for A

READ BUFEER CONTROL TABLE
FLAG WORD |

ELAG WORD 2

BUFEER FILL POINTER rtedr

BUFFER EMFTY POINTER fromt

BUFFER ADDRESS

BUEFER S1ZE

AMQUNT OF BUFFER FREE SPACE

ALTERNATE BUFFER ADDRESS

ALTERNATE BUEFER SIIE

Ctl butfer Front Pointer

Cti bufter Rear Pointer

Ctl buffer Flags word

to Ctl baffer

Read Buffer

BYTES IN Ki WATER MARK
buffer when at bi water

BYTES IN LOW WATER KARK
buffer when at low wite



File:

0A8A
0M2E
(13N
(132
0ATA
0ASE
0AAL
UAAé
(LYY
OAAE
gAB2
0RB¢
OABA
OABE
0AC2
QACE
DACA
OACE
GADZ
2ADé
DADA
GADE
OAE2
OAES
GAEA
GAEE
OAEL
UAFé
OAEA
GAFE
tB02
0804
6BOA
0BOE
0B
0814
0B1A
0BIE
@822
824
0BI2
0B
0831
08¢
LLELY
B3t
(L1}
0844
[J:L1)
0B4E
0B52
0836
0BSA
OB3E

DRV.DTACON . TEXT

ogeocood
60000008
00000000
fooooooe
6ao0000¢
00000008
00000000
00000000
00000000
00000000
0o000000
gooo0d0e
nogeo0000
ggooonod
tooeocos
goaocooe
10000000
Q0000000
goooo0ad
0e000000
00000000
0o00a60¢
qoo00000
gooaoede
Q00000040
00000000
000004800
00000000
good0000
oog00e00
eooco000
tod0o00¢
60000000
foooadoe
00000000
Qoogaooe
00000000
¢o00000¢0
00006000
ooooooee
dootoe00
Googoane
60000000
00000006
00000000
godooooe
00000000
00000000
Q0000000
Q0000000
Q0000000
ooooo0ne
00000000
00000084

1378

13792

1380

1301

DATA.L

DATA.L

DATA.L

DATA.L

Page 3§

g,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,6,0,0,0,0,0,0,0,0,8,0

t.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

¢,0,0,0,0,0,0,0,0,0,0,0,8,0,0,0

i84

128



File

0Bel
(Bés
0R6A
0B6E
[LRY]
[2:30
1874
087¢
(1T H
088¢

(111}
0B8E
0891
(B%
0B%A
0BYL
JBA2
0BAS
0BAL
(EAZ
0887
0584
UBeA
[1:3:12
[]:1%]
6ECH
0BCA
UBCE
0BDi
1804
0BDA
0BDE
0BE2
0BE¢
0BEA
GBEE
1)1
0BT
QEFA
UBFE
0co?
0C0s
0CoA
[
6c11
0Cts
0C1A
0ClE

DRV DTACGM TEIT

10000000
00000000
00000000
gooco00
00020004
00003040
00000000
00000000
00000000
00000000
00000135C
tooceian

06E0015¢C
0oogoodo
50000000
0000G02¢
00000600
$0000000
00903000
40000004
004060000
00000006
000000G3
54000800
geagatoo
a¢000040
(0000000
00000000
coggoone
00000000
00000000
36000000
00000000
10000000
00000000
006000000
0o0co0dd
¢og0000¢
00000000
60000000
00000000
00800000
00000008
¢0000000
60000000
00000000
600000400
00000009
00000000
00009000
00000000

Page 3¢
1382* RBFend £au %-Portibata
1383 RBELEN EQy RBFend -RDBUF ,READ BUFFER LENGTH
13842
1385% , Write Butfer - 156 bytes
1386%
13877 WRTEUF EQU %-PortdData ;Index to Write Buffer
13881 DATA.L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 64
2389 DATA. L 9.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 128
13901 DATA.L ¢.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 i



File:

0c21
0026
0CZA
0C2E
icn
0Ca¢
0c3A
0C3E
6ca
0C4¢
[[11)
ac4e
6ci
0Csé
[[4])
0CsE
6cel
(141}
[[11)
0C6E
ic7n2
[ %]
0C7A
0CTE
el
aces

DRV.DTACOM.TEIT

Qooocoee
00000000
toooo000
goeo0000
00000000
0ogo0000
0000a000
00000000
paoocood
00000000
00000000
Qoo00000
gooooqo0
foooo00d
00000000
Gqoocoas
00000600
00000000
Qo000
googoe00
00000000
08000000
oaooge0a
Qgocaeca
00000000
Qooo0000
€000025C
qcoao10d

4000025C

2391¢

1391* VBFend
3393% VBFLEN
1394
1395% pdlen

DATA.L

EQU
EQU

P1)

0,0,0,0,0,0,0

h-PortidData
WBFend-WRTBUF

%-FortdDate

Page §7

,0,0,0,6,0,0,0,0,0 (454

;WRITEZ BUEFER LENGTH

;Length of port data ates



File

ocar
acee
GC8C
0ceD
0C8E
N
[InH

c
0cos

1)
iCAl
GChs
0CAA
JCAE
0CB4

9cee
[J4:]
gcce
ecce
occy
0CCE
ocod

oche
acnc
0CEd
0CEl

0CEé
0CEA
OCEE
e
0CFé
OCEA
OCEE
[
0004
tooa
000t
@n112
D14

DRV DTACOM TEXT

ac
ac
[
¢0
t030
pooe
gt

06 06 00 €0
0000 0000

00000000
00000000
ood00000
00000000
0000 0000
6000 0000

60060000
000000049
00000000
00000003
0000 0000
0000 o000
Q000 ooee

00000000
00000000
(171

00000000

00000000
00000008
ogoooc00
00000000
00000000
0o000000
00000000
60000000
00000000
00000000
00000000
00000000
40000000

0090

0000

0000
000¢

Page 38

1397,
1398 , Port 1 data area
1399% , same structure 4s the port 0 data aces

1400

1401t PortiData

1401

2403+ ; DEFAULT BUFFER Control Table

1404

1435 DATA.B $0C ,WRITE BAUD RATE-4800

1404 DATA.B $0C ;READ BAUD RATE-4800

14074 DATA.B $00 PARITY-DISABLED

1408¢ DATA. B $00 JWORD SIZE < 8 BITS (=7 BITS)
1409t OATA.V 80 ;NUMBER OF CHARS BETWEEN ENQ's or ETI's
1310 DATA W 500 , INTERNAL FLAG--ali off

14111 DATAW §0911 ,PROTOCOL FLAG--Enabled/LINE/DSA/NOT INV
1412

2413 DATA. B 0.0,0.0 . butfer control table

1414 DATA.W ¢,8,0

1415

4142 DATA.L 0,0,0,0 ; write buffer control table
14170 DATA.V 0,0,8,6,0

1418

1419¢ DATA.L 0.0.0,0 ; tead buffer control table
2420t DATA.V 6,0,0,0,0,0,0,0

1421

14217 ; control character buffer and control variables

1423+

24244 DATA L [

2425 DATAW [

1424 DATA.L [

1417

1418t DATA.L 6,0,0,9,0,6,0,0,0,0,0,8,0,0,0,0 i6d



File.

101
ODLE
to22
(D2¢
11
00IE
9032
0D3¢
D3
(D3t
iD4i
D44
0D4A
0D4E
(IR
(D3§
603
00sE
1062
0Dé¢
0D6A
iD46E
8072
6074
0074
0D7E
[
D84
|11
0C8E
[y
1094
0D%A
(o9t
0DAZ
0DAS
40AA
0DAE
0082
0nas
JDBA
0DBE
[l
0Dy
0DCA
0DCE
0002
00D¢
QDDA
0DDE
0DE?

DRV DTACOM TEIT

00000000
00000000
0go00000
00000000
00000000
00000000
00000000
00000000
poooo00e
goooagod
00000006
00000900
000080408
goocoooe
00000000
00000008
0g000000
00000000
000000020
00000000
00000000
00000000
60000000
00000000
00000008
00000000
0g00000¢
0g0000ad
00000000
00000004
00000000
ceoeoo0o
oto0000¢
00000000
00000000
ao0000e00
00000000
00000000
0a000008
00600000
00000000
00000000
00000000
00000000
0g000000
00000000
00000000
00000000
ooooo00e
00006000
0000000¢

Page §9
1429 DATA. L 0.,0,0,0,0,0,0,0,0,6,0,0,0,0,0,0 (128
14300 DATA. L 0,0,0,0,0,8,0,0,0,0,0,0,0,0,0,0 '
14312 DATA.L 6.0,0,6,0,0,6,0,0,0,0,0,0,0,0,0 A1)

1431
1433% ; write buffer
1434



File:

0DE§
UDEA
0DEE
00K
GDE¢
¢DFA
0DFE
0EQ?
GE04
OEQA
OEQE
0E11
QE14
GE1A
OEIE
[1¥1]
0E16
0EZA
QEIE
0E32
0E34
GE3A
0E3E
0E42
GE4¢
QE4A
GE4E
GES2
0ES¢
6ESA
GESE
0E67
0E&é
QE6A
0E4E
En
0E7¢
0E7A
QETE
[111]
0E8¢
(111}
(E8E
0E%1
(141
[137
]33
[11Y]
0EAG
OEAR
OEAE
[}1:1]
0EB¢
GEBA

ORV.DTACOK.TEIT

000000400
Q0000000
tooaco0e
00000000
0cooa00e
00000000
0ag0co0d
0g000000
00000068
6ad0d000
00000008
00000800
qooaco00
00000000
toooaeoe
gooo0a0d
00000000
10000000
00000000
ogoaaoae
000000040
60000000
00000000
caoeoooe
00000200
00000000
go00a000
00000008
00000000
00000000
taeoodo
00000000
gogooooe
00000000
goaoaaee
Q0000000
00000400
00000000
qogood00
Q0000000
00000000
geoao00e
pogoneoe
pagooo00
00000000
00000000
QoaoQdco
00000000
ngoodn0e
t000000¢
00600600
too0000¢
podoaco
(1111117

1435

143¢x

1437

HLELLY

DATA.L

DATA.L

DATA.L

DATA.L

Page &0

6.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,6,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

¢,0,9,0,0,0,0,0,0,0,0,0,6,0,8,0

64

A28



File:

QEBE
QEC2
OECH
0ECA
QECE
(EM
0ED¢
GEDA
OEDE
§EEI

DRV. DTACOM.TEIT Page 41

goo00000
00000000
tooo00dd
00900000
00000000
€0000000
ooo0000¢
go000000
pooooeon
00000000



File:

0EE4

OEES
DEEA

0EEC

ACK
ACTIV

ALTBE_R!

ALTEE
AULF_!
BAUDC

BERCTL
BF_ETWHE
BE_INTL

BE_EA
BF_PR

#_RDED
8F_VRED
BE_VRDS

BITDE
BITDL
BITD2
BITHI
BITD4
BITDS
BITDE
BITD?

BRBCHR

BUSYC

BUSY_R!
BUST_Wi
BVECHR

CARRY
CESEX
ca_fL
CB_IR
CB_RE
CHKLI
CHKER
CHERC
CINBY

DRV DTACOM TEIT

0000

(144
[11]

tagoad00

00000000+

00000004
E 00000004
ooooenoz
good0e02
coooad0d
000A18+
0040000A
0000000E
00000010
¢og0040¢C
00000012
00000008
0000000A
Gouoaaon
Q0000000
gosoa0ot
oo0oe002
00008003
fodoaond
¢oeec00s
00000004
ogocacar
[113H13
pooocood
00000000
oeqo00e
800952+
00000001
0086C2s
00800056
0000604E
00400052
0003E2s 1t
1002444
RU04AE+
000072,

Wl
w1
N

RT
0F

HD

§T
T
AGS
ONT
AR
NES
070
VBU
BCT

1440%
1441t

4

e
1444
1445t
14442
14470
14482
1849
2450
1451
HEL
1453
14541
14351
14341

CKBUFEAR
CRPORT
CKRDERR
CKVATP
CLNENBL
CLNEXIT
CLRBUSY
CLRCHD
CLEDAD:
cLRsc
CHDRC
CHDREG!
CMDRWC
CHNELGS
CN_D18P
CH_DTRL
C_ECHO
CH_EFBT
CM-1R00
CN_MPED
CH_OFET
CH_SPED
CH_TDBRK
CN_TDHI
CN_TDLO
CH_TELD
CNTCHARS
CNTENG
CNTEXIT
coModt
COKBSY
CONCLR
CORDRV
COMINST
COMISPO
COMRD

iCommon areq

i Flags

CHNFLGS

DATA.V 1

; Unit Numbers for the ports

'

UnitPo
UnitPi

; Save of
i

Savelvll

0802C4+
000106+
0001CA+
006202+
20041C+
000420+
00688+
00080003
0080003
00460004
0ef00009
pedoooes
04000005
BOOEELs
0800000
foogcaot
00000010
Goaade4l
obe0dn02
00e000A0
goeco0an
G00000ED
gooeoooc
fooasaod
(11111141
Q0680004
(111411
000580+
[1111.13
000020+
R004C4s
000654+
qa00ae.
[LI1T1D)
s6a640+
000184,

DATA.V 0
DATAW ]

Page 2

DatsCom Ctr]l interrupt vector

DATA.L 0

END COMDRY
Q001F4s
000706+
000036+
0006D3e
Q002F8e
10016+
Q00288+
000284+

40000000
$004BC+

00000010

00000000

(111111}

20000040

80000040

f0000020

§0000000

0dad001¢0

(L1171

00000004

f0000008

00900004

18000004

JoaoQ00cC

000000¢
00071Cs
000720+

oegooo0se

LLLLLI T

agocond?

16000003
§00700¢
00064+

COMREX
COMST
CONTBL
CONUNMT
CONVEX
COMVR
CPREILT
CFRION
4]
CRBYELIT
CR_BODCLX
CR_EITCL
CR_STPB
CR_WRDL3S
CR_WRDL¢
CR_WRDL?7
CR_WRDLS
CSATTR!
CBATTR2
CSAPCH
CSERSTCH
CSLASTCH
CSLPCH
CSHASK
CSTBLLOC
CSTERR
CSTTAL
CTLBUF
CTLRC
CTLREG!
CTSLIN
CUNDIEF
CUNISPS
CURSON 0400000602
DI_ATLE #e000011
D2_BAUDS 0000801

DI_BENG 0000012
D2_BECTR 20000004
D1_CHARS 00000004
D2_FREER 00000003
DI1_FREEV 00000000
D3_HANDS 00000003
D3_INBRD £000000C
DI_INBVT 0000000E
DI_OUTRD 20000008
D2 _OUTVT 00000000
D2_PARTY 00000001
02_RECHR 00080010
D2_RDALT 20000013
D2I_REAHI 00800009
DI_REALO 8000000A
D2_RESTE 00000087
D3_WBCHR dodogoer
D2_WRSTE 00000008
DI_WTALT 40000014
DATAREG 00000001
DCOINT 009394+
DCLINT 0003AA+
DCIOEE 0000020
DCOLIN 00060003
OCICOMN  0003Bé+
BCIEXIT  90H3IDY+
DCIRX 0003CC+
DCIRCY G003BE+
DCIXMIT  0003Cé+
DCTLINT  0003C0+
DDRA Q0030F4?
DEFBCTLN- 08000605
DEFBRD 40008001
DEFBTVNE 0000004
DEFBWRT 68008008
DEFEND  @R00040A

DEFINTEN 00000004
DEFPART 00000002
DEFPROT 00000004
DEFVRDS 40000003
DISINTI 00002100
DISINTZ 00002200
DISINT4 00002400
DISINTS 000074+
DISRCVIN 080934+
BITELIT  0000BA+
DITISRO 0000A4+
DODISINT  0008CCe
DOENBINT  0008F1+
DRIEFIT 000950+
DSRLIN  4000Q00¢
EITEXIT 008004+
ENPT_CB 00000001
ENPT_R1 60000041
EMPT_W2 o0C000001
ENBINTS  0000BC+
ENBRCVIN 000928+
END 00000003
ENGACK 00008002
ENQFLG 00000004
ERICHKKPR 090932+
ERR_R1  &000000t
ERR_WI  ooodmeot
ETX o0ge0003
ETIACK 00000607
FINDLIN Q00422+
ELNELIT  O0G43E+
FLNGOT 008434+
FLNLOOK 000424+
FULL_CB 0000000¢
FULL_P? Q0000063
FULL_RZ 40000804



File: DRV.DTACOM.TEIT

FULL_W2 00000000

GABFEXIT  0009BO0+
GBsIspro 000120+
GCLEXIT 00039A+
GETALTBU  4009A+
GETBASE 000110+
GETCTL 000384+
GETVAL G008C0+
GORCVBUS  QOQMBE.
GOUNBUSY 000272+

GRAPHIC 0000040!
GRBSEIIT  0004D4+
HELPRD 000338+
HILOMSK 0000Q0F0
HHMLEN 00000017
HNDSCNV 000AZ4,
INIRDBE 000174+
INITBUFS 000666+
INITCTLE  00Q1A4+
INIVREE 0901352+
INPC_Rt 00000007
INPC_W1 0000007
INPE_Rt 00000003
INPE_W1 00000003
INRDENB §008F0¢
INSHOD 00000002
INSTCHD 00400000
INT1 00000100
INTZ 00000200
INT4 00000400
INTHSK 00004700
INVBUSY 00000004
INVCHD 00000003
INVCURS 00000003
INVENC 00000038
INVERM  0000003¢
INVRSE 00000000
INVTELID 00000032
I0DDRA 00000080
[OEBSZER 00000040
TOECLEMF 00000039
TOEENCCD 00000038
[OEINVDE 00000002
IOEIOREQ 00000003
[OEIRDSA 0000003C
IQEIVDSS 0080003E
IQEXYBTE 00000033
TOENFDRY 00000020
[QENOBUF 00000017
TOENODSP 00000028
TOENODTC 0000002E
TOEROKYB 90900029
[OENOOMN 00000828
[OENOPRT 0000002C

IOENOTIN 0000002A
TOENOTHN 00000015
[QEQRDSE 0000003D
[OEQWDS5B 0000003F
TCEPADER 00090044
[OEPRNLN 00000037
TOERSZER 00040042
TOETBLFL 00000033
T0ETBLID 00000032
TOETBLIV 00000034
IOETINQT 00000016
[OEUARTE 00000043
TQEVIOPM 00000034
[OEWNDHE 00000021
TOEWNDCS 00000022
TOEWNDDC 00000023
IOEWNDDS 000qe024
TOEWNDFH 00000020
IOEWNDIV 20000025
TOEWNDWN 00000027
[OEWNDWR 00000024
[OEWSZER 00000041
100K 00000000
113 0000000A
LFSPREFL 0000000C
LINE 00000000
LOST_RZ 00000002
LOST_ W2 00800002
MAKEBOOL 000838+
MAIBAUD 00000004
MAZDTCH 00006001
KAIHNDS 00000009
MAXPRTY 00000004
HAXRHI 000000835
MAIRLO 00000030
MAIWHI 00000085
MATIWLO (00000350
MAIWRDS 00000001
MMBTEBLK 0000001A
MMBTDEV 00000012
MMBTDRV Q0000018
MMETSLT 00000014
MHBTSRV  0000001¢
MMETSW 00000010
MHHICOD 0000000C
MMHIDTA 00000004
MHLOCOD Q0000008
MMLODTA 00000000
MODM_F2 0000000t
KHIRA 00030F7F
NMOD_P2 00000002
NOAUTOLE 00000004
NOSCROLL 00062005
NULL 00000000

OFF
N

0RA
OTWTOFE
QUTC_R1
OUTC_W1
QUTE_R1
QUTE_W1
PCBEXIT
PCBNOTEL
FCBNOWRP
POCCONTL
PDCLACK
PDCLCHKT
PDCLDID]
PDCLEND
PDCLELIT
PDCLSEND
POCLIOFF
PDCLION
PDLEN
PORTODAT
PORTIDAT
PORTELG
PRCERROR
PRCEXIT
PRCLSTDT
PRCNOCTL
PRCVCHAR
PRNDERR
PROT_F2
PRTYCNV
PRIEIIT
PRIGETCT
PRINIT
PRIOFF
PRISEND
PSYSCOM
FUTCHRBE
PUTCTL
RBFEND
RBFLEN
RB_ABADR
RE_ASIZE
RB_BADR
RB_EMPTY
RE_FILLP
RB_FLC1
RE_FLG2
RB_FREE
BB_HIVA
RE_LOWA
RB_SIZE
RCABEXIT

00000000
00000001
06030863
00090¢+
00000006
06000006
00000004
£4000004
0004AC+
000494+
000488+
000420+
00G44As
000456+
000448+
00043+
00046A+
000444+
000462+
00044+
0000025C
BO0AZEs
D00CEAs
20000000
000410+
00418
000418+
00038+
000304+
000054+
00000000
CODALE+
0004FE+
0004FC+
000406+
000482+
0004F 8+
00000180
00046C+
000372+
0000015¢C
00000100
20000044
00000048
0000003C
00000030
00000034
00600039
00000032
00000042
0000004A
0000004
16000040
000284+

Page

ACHKALTE
RDABEXIT
RDABOK
RDABEWTC
RDABSZ
RDBUF
RDCTL
RDSTEXIT
RDSTNONE
READCHD
READONE
REREAD
REWRITE
RSTUART
RSTUART!
SAVELVLI
SAVEUNIT
SAVEARM
SBESISPQ
SCBOOTOV
SCBOOTNM
SCCODEJT
SCCURRK
SCCURRY
SCOEVTAB
SCDIRNAM
SCEREEHP
SCIORSLT
SCJTABLE
SCMEMMAP
SCNUMPRO
SCNITPRO
SCPROCNO
SCPROTBL
SCROOTW
SCSLTTRL
SCIVSINK
SCSUSREQ
SCSYSIN
SCSYSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCYRSNBR
SCWNDTBL
SENDCTL
SENDREXT
SETERR
SETUART
SETUPRB
SETUPWE
SETVECS
SHDCHKEA

83

00026A¢
[1] 32103
000984+
0009A2+
00097C+
0000005C
00000030
000836+
000830+
0000000t
Q00LEAs
0001BE«
00025A¢
000772+
000794+
O00EEC+
0000Cs+
00078E+
Q008AC
0000003¢
0000002E
Qeo00022
00000048
00000044
00000014
06000018
00000004
gooooode
00000008
00000032
00000028
00000026
000c0002
00000024
00000040
0000003C
00000034
0000003C
00000010
qodapodoc
00000020
00000048
0000001C
00000052
0000004E
100000356
000500+
000504+
00079A+
0000EA
0009F4+
0009EC
000122+
0007C2+

SHDERIT
SHDZERO
SNDLF_W2
SNICNT
SNIEXIT
SNINOTMT
SNINOVAP
SNISZERR
STACSLT
STACSRV
STALSLT
STALSRV
STATEHSK
STATOLE
STATAI
STRAUD
STBENG
STBIERA
STBISTS
STETSLT
STETSAY
STCALLDI
STCALLEN
STHNDSK
STINFO
STINEOL
STINRD
STINVT
STNDRV
STNMER
STOPIMIT
STOUTRD
STOUTVT
STPRITY
STRBUE
STROALTE
STRDHI
STRDLO
STRDSTS
STRTINIT
STSCHD
STTYPE
STYPEXIT
STUPGO
STWBUE
STWRDSZ
STWTALTE
STWTSTS
SUSPEND
SVBLKID
SVCDOP!
SVCERIT
SVCLI
SVCLOSE

000706+
0007D2+
ooo0a003
00035C+
G0056A+
000546+
000528+
D0Q3JIE+
pooo0004
0000000¢
00000008
00000004
00062000
000784+
00000003
000760+
Q007EC+
000980+
000884+
00000008
00000002
00074A¢
000754+
DOO79E+
0000000C
foo00004
Q008EQ+
000912+
40000002
00000006
00035C+
000400+
0008F¢«
000770+
000738+
000%6A+
000708+
0007CE+
QUO7F2
000358+
00060005
0000000¢
Q00AL6+
D00FFC+
G0074E+
000780+
000982+
000842+
000046007
ogo0a0ac
000148+
000150+
g0000e7¢
0oo00020



File DRV DTACOM.TEIT

SVCRKPTH
SVCSAHE
SVDELENT
SVDSF
SVDSP4
SVELPDIR
SVGET
SVGETDIR
SVGETVNM
SVINIT
SVMARK
SVMAVALL
SVNEV
SYNEVY
SVOPEN -
SVRUT
3VPUTDIR
SVRDCHAR
SVRLEASE
SYSCHDIR
SVSEEK
SVUBUSY
SVUCLEAR
SVUINSTL
SVUISPO
SVUREAD
SVUSTAT
SYUVRITE
SVVALDIR

0 errors

00000040
000138+
00000990
00000038
0000004C
00000088
00000014
00000048
pocagese
00000018
0000003
60600044
00000034
00000068
0060001C
40000010
00000094
nooonazs
00000040
G000004C
00408030
poegeoac
00400008
poanoese
DOODEDs
Go000004
10000064
0oce0a000
Qooo0084

2456 lines.

SYVRCHAR
SITGETE
SYSEYTES
SYSKYBDE
SYSVIN
§_0CD
5,058
5_ERRBIT
S_ERANE
§_1Ra
S_OVRN
5_EARI
§_RCVE
§_VATE
TBLSTATE
THERTE
TRACEMSK
TRUE
TSTLINE
TURNOEF
UARTDCA
CECNOTHT
UGCNOWRP
UCETCHR
UNDSCR
UNITPO
UNITPL
UNHCHD
UPCISALE

00000024
00350+
1000018¢
10000184
08000005
90000003
0000000¢
16000007
noe0000!
00000007
00000002
00000000
00000003
000046004
Goen00te
000704+
Goaos000
000008001
0006404
Gooea002
00030F20
00022E
000216+
Q001Fée
f0R00001
11131124
1111118
00000004
00033C

UPCISON
UPCNOTCR
UPCNOTEL
UPCNOWRP
UPRMSK
UPUTCHR
UTBLF
UTBLK
vIDID
UTDRY
UTFLP
VTI0DRY
UTLEN
UTNTO
UTRO
UTS12
UTSLT
UTSPT
UTSRY
UTTPS
UTTYP
VEQL
VECL
VEC4
VERT
VIDDEELT
VIDSET
VEBFEND
VBFLEN

File DRV .DTACOM.TEIT

000354+
000342+
000324+
10031As
Qe00A000
0002EA.
§0000004
0000001C
Q0e000468
tego001¢
00000018
cgooceo2
00000020
00000007
24000014
¢00q0010
08000014
¢0000018
00000013
Q0000017
0go0001?
00000044
00000848
Qo0e007¢
90000000
gooaocos
08000007
1000025¢C
Q6000100

Page 4

VE_ABADR 00000028
VB_ASIZE 0000002C
W8_BADR Q0000020
WB_BENQ 0000001E
WB_ENPTY 0000001C
WB_FILLP 0000001¢
WB_FLGI 00000014
vE_FLGI 00000014
WB_FREE 00000024
WB_SIZE 00000024
WCABEXIT 000374+
VCHKALTE  00056C+
WVRAPON 00000004
VRATTR! 09000020
VRATTR? 00000021
VRATTR? 00000024
WRBASEX 0000000
WRBASEY 00000014
WRBITOES 0000001A
VACKARPT 0000000
WRCKD §0000002
WRCURADR 00000008
VRCURSX 90000014
VRCURSY 000000148
VRFILLL 000000325
VREILLZ 00800024
WREILLS Q0000027
WAFILL4 §0000024
WRGRORGE 0090001C

WRGRORGY
WRHOMEOF
WRHOMEET
WRLENGTH
WRLNGTHI
WALNGTHY
WRPROB
WRRCOLEN
WRSTATE
WRTANLF
WRTBUF
WRTCTL
WRTONE
VAWVSPTR
WTABEIIT
WTABOK
WIABSWTC
WTABSZ
WISTELIT
WTSTNONE
INITDIS
IMITENB
I0FF

ION
TONIOFE
111010

0000001E
¢oo00a0c
05000004
00000030
00000012
gaooco1s
0002F 8+
000000133
[11111 1]
000274+
00000135¢
00000014
0001Eé+
0000002C
ooores:
0049C8+
0009Ese
0009C4+
000802+
00087Ce
00000008
00000004
[LILTLRE]
[LL11128}
00000001
000009«



NOTE

THE FOLLOWING EXAMPLE IS A LISTING OF THE PRINT
WINDOW PROGRAM USED FOR DOING A SCREEN DUMP FROM

A TEMPORARY WINDOW.



VSIXRF -- Cross Heference Listing November 206. i38%&

File ID. PRTWND.TEXT Fagwe
1. { PRTWND . TEXT —c- e tim e et e e e e e e e e e mm e e m ;
2.«

3. ¢ PRTWND -- Print Current Window

4. {

5. { (c¢) Copyraght 1982 Corvus Bystems, inc.

&, San Jowse, Caiiforiniaq

7. {

8. ¢ All Rights Reserved

.«

igo. { v 1.0 G7~-01-82 KML Original progiam for MALGO pranter
11, v 1.1 10-01-82 LEF Added IDE46U pranter support

12. ¢

| B B e e R R i i
L4

i%. FROGRAM prtwnd,

16 .

i7. USES {&U /CCUTIL/CCLIB: CCdefn, CCwndlIU,

18.

19. CONST esc¢ = 27,

20

21. TYPE  prtrid = (NONE, ID8&, MX100),;

22 .

23. VAR priype: prtrid;
249, prtc: integer;

25. disp: integer;

26 . i,argn. integer;

27. curWnd: pWndRecd;

28. plev: pSiring80,

29

30. {-CCLIB external definitions ¥

31

32. FUNCTION pOScurWnd: pWndRed: { gaet kybd revord pointer ; ETATERNAL,
33. FUNCTION pOSdevNam (n: integer): pString80; EXTERIAL,
34. FUNCTION OS&SdispDv: integer; { get display unit nmbr i} EATERKNAL,
39

34 . PROCEDURE Rbytes (x,y,count. integer, pButf: phytes;/;

37. const RDBYTES = 7; .

3s. var wbuf. record

39. byteoount: integer,

40 . buffptr. pBytes;

q1. end;

42 . begin

43, if vy ( 0 then begin

44 . pBuffAl0] := 0; enit (Rbytes), end,

45 . write ('\iBo', chr(x div 256), chr(x mod 2564,

46 . chr(y div 234), chr(y mod 4%&), chciz),,

47 . wbuf bytecount := ogount;

48 . wbuf buffptr ta pBuft;

49 . unitstatus (disp,wbuf RDHYTES);

50. end;

S1

S52. (&P}



VSIXRF -- Cross Reference Listing
ID: PRTWND.TEXT

File

53.

34.
55 .

56 .

97
58.
59 .
60 .
61 .

62

43.
64 .
65 .
66 .
67 .
68 .

69

70 .
71.
72.
73.
749 .
73 .
76 .
77.
78.
79.

PROCEDVRE spit (b. byte

begin unitwrite ¢

PROCEDURE doit;

var 1,J3,8,y: inte

cell:. array (0..61 of

FUNCTION bit (1.2
var b: intege
bagin
b = cellflil,
if b < 0O then
cise J of

0: tf odd
1: if odd
2: 1{f odd

, 3: if odd
4. if odd
§: if odd
6. if odd
?7: if odd

end .

end;

begin

)
6, b

ger,;

»oin
L

bit
b

(b
(b
(b
(b
b
(b
(b
(h)

.1, 0,01

b. byte,;

Y; end;

byte;

teger). integer;

a0,
ca b+336;
div 128)
div 64)
div 32)
div 16)
div a8)
div 4
div 2)

write ('\1Bb'),; { CURSOR OFF 1}

with curWnda do b

egin

{ SET LINE SPACING TO 8 DOTS 1}

if prtype = MX100

spit (esc

if prtype = 1DS then begin

spit (3);

), =

end

then bit
then bit
then bit
then bit
then bit
then bit
then bit
then bit

then begin
‘A')), spit (8),; end;

pitt (ord(

( PRINT LEFT WINDOW BORDER

($P)

if prtype = MX100

spit (esc

spit ((lngthy+2)
spit ((lngthy+2)

for y =
end;

PR |

0 to

then begin

pit (ord(

lngthy+l

Ky

mod 256);
div 2%6);

do spit

November

HE T S
S
= i,
T
FHE TS B
HE I
ca 1
T

1)

20, 1982

Page

2
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-=- Cross Refterence Listing November

File ID: PRTWND.TEXT

98.
99 .
100.
101 .
102,
103.
104,
105.
106 .
107.
108,
109 .
110.
111,
112,
113.
114,
1195,
116,
117,
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129,
130.
131.
132.
133.
134.
133%.
136.
137.
138.
139.
140,
141,
142,
143,
144.
145,
146.

{ PRINT WINDOW 1}

if prtype = MX100 then
for # := 0 to lngthx div 8 do begin
spit (13);, spit (10);
spit (esoc); spit Cord('K'));
spit ((lngthy+2) mod 234);
- spit ((lngthy+2) div 256);
spit (-1); ( BOTTOM WINDOW BORDER )}
tor y := 0 to Ingthy-1 do begin
Rbytes (x*8, y, 1, @b);
spit (b)),
end; .
spit (-1); ¢ TOP WINDOW BORDER ?}
end;
it prtype = IDS than begin
y := lngthy=-1;
repeat
for x := 0 to Ingths div 8 do begin
for £ = 0 to 6 do
Rbytes (xw8, y-i, 1, @oelllid);
for 3§ := 0 to 7 do begin

b := bit (6,4) % 44 +
bit ¢5,3) * 32 +
bit (4,3) % 16 «+
bit (3,3 * 8 +
bit (2,4) * 4 «
bit (1,3) * 2 «+

bit (0,13);
tf b = 3 then spit (3);

spit (b);
end;
and;
spit (3);, spit (14);
y = y-7;

until y ¢ 0,
end;

( PRINT RIGHT WINDOW BORDER )

if prtype = MX100 then beagin
spit ¢(13); spit (10);
spit (eso); spit (ord('K'));
spit ((Ingthy+2) mod 236);
spit ((Ingthy+2) div 254);
for vy := 0 to Ingthy+1l do spit (-128);
end;

{($P)

20, 1v82
Page
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File ID: PRTWND.TEXT Page 4
147. ( NORMALIZE PRINTER )}
148 .
149%. itf prtype = MX100 then begin
130. spit (13); spit <(10);
151 . spit (eso); spit (ord('2'));, spit (12);
1352. end;
153. if prtype = ID8 then begin
154, spit (3); spit (2); end;
1595, end;
156. write ('\iBo'), { CURSBOR ON )}
187. end;
158.
159,
160. begin
161. CCwndlOinit;
162. prtr = 6,
163. disp := O8dispDv;
164. gurWnd = pOScurWnd;
165. pDev ‘= pOSdevNam (prtr);
146. if pDevAa () 'PRINTER' then begin
167. writeln ('Printer driver not loaded ....',chr(7)),
168. exit (prtwnd);
169%. end;
170. prtype = MX100;
171. if arge (> 0 then begin
172. prtype := NONE;
173. for argn := {1 to arge do bagin
174. for i := 1 to length{argvCargnla) do
175 . if argvlargnlAafil in {‘'a'..'%'] then
176. atgviargnlalil = chrtord(argviargnlalil)
177. ~ord('a‘d+0rdC¢'‘A')),
178 . tf argvlargnla = 'IDS' then prtype = IDS;
179. if argviargnlA = 'MX100' then prtype = MX100;
180. end;
181. end ;
182 . if prtype <> NONE
183. then doit
184, alse writeln ('Invalid printer type specified ....',chr(7));
105. and.
186 .
187.

188,
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File ID: PRTWND.TEXT

0

10

128
13

BIT

BUEFPTR
BYTE
BYTECOUNT
CCDEFN
CCWNDIOQ
CCWNDIOQINI
CELL

CHR

COUNT
CURWND
DISP

D1V

DOIT
ESC

1

ID8

J
LENGTH
LNGTHX
LNGTHY
MOD
MX100
N

NONE

43
117?
54
107

44
119
&é
108
139

143
139

122
68

46

122

§7
97

S4
126
47
111
150

72

44

123

122

72

119
101

174
176
57

LY}
123

118
167

1464
143

66
142

Cross Referenoe Listing

58
133
68
114

92

2

127

124

117

132
108

175
178
é1
108
67
124

176

67

103

133
119

104
104
100

63
143

i18

93

93

131

147
114

176
179
63
109
é8
125

184

48

140
117
178
120

105
141
138

64
171

1235

104

1354

162

184
118

64
120
69
124

[ 34

. 151

118

éé

71
143

105

103

123

46
127
70

70

174

94

72
173

67
128
71

71

1735

Novamber

101

73
174

68

72

72

176

124

142

107

9?4

69

73

%3

143

20, 1982
Page N

116

106

142

70

120

101

126
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File ID: PRTWND.TEXT Page 6

[#] )] 66 87 68 [ 34 70 71 72 73

ORD B4 91 103 140 151 176 177

0SDIBFPDV 34 163

PBUFF 34 44 48

PEBYTES 36 40

PDEV 28 163 166

POSCURWND 3z 164

POSDEVNAM 33 1653

PRTR 24 162 145

PRTRID 21 23

PRTWND 135 168

PRTYFE 23 83 83 90 100 113 138 149 153 170 172
178 179 182

PSTRINGS8O i8 33

PWNDRCD 27 32

RBYTES 3¢ 44 108 118

RDBYTES 37 49

BPIT 33 LY} 86 91 2 ¥3 74 102 103 104 10§

106 109 111 127 118 131 139 140 141 142 143
150 151 134

UNITSTATUS 49

UNITWRITE 54

WBUF 38 47 48 49

X 34 a3 57 101 108 116 118

Y 34 43 44 57 4 107 108 114 118 132 133



NOTE

THE FOLLOWING PAGES CONTAIN THE CORVUS CONCEPT
KEYBOARD TRANSLATION TABLES.



B N O

o O ©O O©o

Table of Contents
KEYBOARD TRANSLATION TABLES

Overview

The Keyboard and the Keycodes

Translation Tables

ww

NOCADPWN

3
3.
3.
3
3
T

i

SHIFT TABLE (STABLE)

REGULAR TABLE (RLTABLE)

ESCAPE # SEGUENCE TABLE (ETABLE)

STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE)
CAPS LOCK & GQUALIFIER FLAG TABLE (CQTABLE)

RELEASE TABLE (RTABLE)

BREAK KEY CODE TABLE (BKEYCOD)

ranslation Table examples

4.1 Alphabetic character example
4.2 Standard character example
4.3 Escape # character example

Defavlt Keyboard Translation Table

Program CSK. REV4. TEXT listing

Program CSK. DANSK. TEXT listing

Program CSK. GRMN, TEXT listing



ii



1.0 Overview

This document describes the Keyboard Translation Tables and how
to build them. These tables are used by the keyboard driver to
generate the character sequences corresponding to the key pressed
by the user. If a different set of key caps are used or a
different set of character codes are desired then new Translation
Tables must be built and loaded into the system. This document
describes how to perform those operations.

2.0 The Keyboard and Keyecodes

The keyboard is connected to the computer by a transmission line
Through the line, the keyboard sends keycodes describing which
key has been pressed or released. These keycodes in conjunction
with the Translation Tables are used to generate the character
sequences produced by the keybocard driver. Some keys, like the
Shift key, affect which characters are generated when other keys
are pressed. Some keys cause character sequences to be
generated. What happens when a key 1is pressed or rTelease is
determined by the Translation Tables.

Keycodes are 8 bits of data, a byte, sent by the keyboard to
inform as to which key has bheen affected and whether it has been
pressed (closure) or released. Every key on the Concept keyboard
generates 2 keycodes, which differ only by the most significant
bit (MSB) of the keycode byte. If the MSB is set (1) then it is
the closure. If the MSB is clear (0) then it is the release

The actual character sequence used for a key, whether pressed or
released, is determined by decoding the keycodes using the

Translation Tables. The keyboard was designed to generate
keycodes instead of character sequences which makes the keyboard
flexible. By changing the Translation Tables, one can alter

the keyboard character set

In order to build the Translation Tables a Keycode map is needed
This map shows the keycode values for every key on the keyboard.
Figure 1 is a Keycode Map for the current keyboard (Version 04,
Selectric (R) style keyboard). Normally, the key caps show which
ctharacter is generated for each keycode transmitted to the
keyboard driver. Figure 2 is a key cap map for this same
keyboard.

Version 04 keyboard key caps have either 1 or 2 symbols on them.
A single symbol key cap specifies that the character is the same
when it is either shifted or unshifted, except for the alphabet
characters which get lower case if unshifted. Key caps with two
symbols have the character for the lower symbol when unshifted
and the character for the upper symbol when shifted.



22 59 SA 5C §D | SE 5F
31 18 1B 16 (08| 0B | 00 | 03
33 1A 1D | 12 OA ] OD | 02 05
34 | 35 iC 1E 14 OC|{ OE| o4 | 06
36 19 1F 09} OF | O1
o7 -
4C 4D 4E | 4F

Keycode Map (release code)

Figure 1
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3.0 Translation Tables

The Translation Tables must be defined in an assembly language
program, like the program CSK. REVA. TEXT listed in section 6.0
This program is actually a group of Tables. The first Table is
TRANTBL which points to seven the Translation Tables

The seven entries in this table point to the Translation Tables
in the following order:

1) SHIFT_TABLLE (STABLE)

2) REGULAR_TABLE (RLTABLE)

3) ESCAPE # SEQUENCE TABLE (ETABLE)

4) STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE)
5) CAPS_QUALIFIER FLAG TABLE (CQTABLE)

6) RELEASE TABLE (RLTABLE)

7) BREAK KEYCODE TABLE (BKEYCOD)

These entries must be in the above order.

3.1 SHIFT TABLE (STABLE)

This table contains one byte for each keycode %00 — %5F. The
byte is normally the character code for the specified keycode
when the SHIFT key is depressed. Four special byte values are
used:

SE - use STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE)
9F - use CAPS_QUALIFIER FLAG TABLE (CQGTABLE)

9D - use ESCAPE # SEQUENCE TABLE (ETABLE).

00 — no character for this keycode

3.2 REGULAR TABLE (RLTABLE)

This table contains one byte for each keycode %00 — %35F. The
byte is normally the charater code for the specified keycode when
the SHIFT key is not depressed. Four special byte values are
used:

9E — use STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE)
9F — use CAPS_QUALIFIER FLAG TABLE (CGTABLE).

90 - use ESCAPE # SEQUENCE TABLE (ETABLE).

00 - no character for this keycode.

3. 3 ESCAPE # SEQUENCE TABLE (ETABLE)

This table is used when a table code of %9D is found in key
closure or a table code of $9D is found in key SHIFT TABLE



(STABLE) or the REGULAR TABLE (RLTABLE). It specifies a key
which has an ESC # character sequence. Each keycode may have a
different character based on the state of the two qualifier keys
(SHIFT and COMMAND)

Each table entry has the form (entry length = 10 bytes)

1) Keycode (1 byte).

2) filler byte : 1its value is O (1 byte)
3) UnSHIFTed % UnCOMMANDed (2 bytes)

4) SHIFT only (2 bytes)

&) COMMAND only (2 bytes)

&) COMMAND % SHIFT together (2 bytes)

Values for the version 04 keyboard:

KEYCODE | FILL ¢ US/UC | S only | €C only | C/S | KEY NAME

——————— + e ——————— —— B el ettt L e
$20 ! (o]0 i (o]} | oA i 14 i 1E i Function key 1
%21 i (o]0 { o1 H OB 1 13 {1F i\ Function key 2
$22 i QQ { o2 ! oC H 16 i 20 t Function key 3
%23 H 00 { 03 H oD i 17 V21 { Function key 4
£24 i 00 i 04 ' OE ! i8 i 22 t Function key 5
$4A i 00 i FF H FF H FF I FF | COMMAND (closure)
$58 i 00 H Qs ! OF ! 19 i 23 ! Function key &
$39 i 00 i 06 ! 10 H 1A i 24 | Function key 7
354 i 00 i o7 H 11 H 1B i 23 | Function key 8
5B { 00 ! 08 { 12 H iC i 26 | Function key 9
+5C 00 i 09 H 13 { 1D i 27 + Function key 10
$CA H 0o i FE H FE. | FE { FE i COMMMAND (release)

t 1§ b 1] I' l'

3. 4 STANMDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE}

This table is used on key closure when a $9E table code is in the
SHIFT TABLE (STABLE) or REGULAR TABLE (RLTABLE). Every entry
with a $9E table code in the STABLE or RLTABLE must be in this
table.

Each entry is composed of 3 fields. 1) the keycode, 2) the string
length, and 3) the actual string. The string is the sequence of
character codes placed in the buffer for this key. The Table
does not have to be in keycode order. The table ends with a
special keycode of $FF and length of O.



Values for the version 04 keyboard

KEYCODES b STRING LENGTH | STRING

___________ e e e e e e e e b o e o o e o e

$00 (cursori 2 i $1B $43 (esc C)
right)! H

$03 (HOME : 2 H $1B $48 (esc H)
up ) H |

$C7 (enter) | 2 H $13 $&4 (esc d)

%08 (cursaor! 2 H %$1B %44 (esc D)
left) | H

$0B (cuyrsar! 2 i $1B $42 (esc B)
down) | H

$3A (back H 2 H $1E #69 (esc 1)
tab) H H

$3D (cursaor! 2 H $1B $41 (esc A)
up) i i

$4E (double 2 i $30 $30 (00»
zero) | H

EFF { o H END OF THE TABLE

3.5 CAPS LOCK % QUALIFIER FLAG TABLE (CQTABLE)

This table contains one byte for each keycode $00 — $3F. The
Keycode is a direct index into the table. Each byte is a set of
flags All unused bits must be cleared (value = 0). The high
order bit is the Caps lock flag for the corresponding Keycode.

I# the bit is set, this keycode generates a shifted character if
the CAPS LOCK key is locked. Bit & is a special COMMAND key
flag. The remaining bits are special key qualifier flags.

The bits currently defined are

7 - Caps lock flag : when set means this keycode generates a
shifted character when Caps lock is locked.

& — Special COMMAND key flag:
@ uses ETABLE for closure - keycode high order bit
closure
® uses ETABLE for release - keycode has high order bit
set.
® special non-repeating key.



5 - Command ———w————

4 - Alternate i These bit indicate which type of

3 - Fast { . special key the keycode represents
2 — Caps lock ! At most, one bit can be set on.

1 ~ Contvrol !

O —- Shift ————mm——m

The values for the version 04 keyboard are listed in the attached
praogram CSK. REVA. TEXT:, listed in section 6. 0.

3. 6 RELEASE TABLE (RLTABLE)

This table specifies which keycodes have an action on key
release. Each table has 2 fields. 1) the keycode, and 2) the
action code

The action code has 3 possible value types. If the action code is
$PD it specifies @ key with a ESCAPE # SEQUENCE TABLE (ETABLE)
entry. If the action code is $9E it specifies a qualifier
keycode. Any other action code is a character code to be placed
into the buffer. The end of the table is specified by a special
keycode of %FF and an acttion code of $00.

Values for the version 04 keyhoard:

KEYCODE ACTION CODE KEY NAME
$1F HIE Right SHIFT
%3C +9E CAPS LOCK

&
[n)
m
L T L
&
-5
m

$48 $9E Control (CTRI.)

$49 $9E FAST

#4A $9E COMMAND

$4C $7E Alternate (ALT)

$FF $00 NMULL keycode — END OF TABLE

|
+
{
i Left SHIFT
{

3.7 BREAK KEY CODE TABLE (BKEYCOD)

This table consists of one byte. It is the Keycode for the key
which performs the start/stop toggle. The value for the version
04 keyboard is : $DF. This is the Keycode for BREAK closure.






4.0 Translation Table examples

This section gives the user several examples of how to change the
Keyboard Tranlation tables. The examples deal with the unmarked key on
the top row of keys (keycode $5E).

4.1 Alphabetic character example

The first example is to use the unmarked key (keycode $DE} as a standard
alphabetic character key. This involves setting a value in the
Translation Tables for the unshifted; shifted, and qualifier cases of
the key.

A. These tables use the keycode value as an offset into the tables
lLocate the unmarked key on the keyboard and note the position
Locate the same key in the keycode chart and note the Yeycode for
closure (SE).

B. For this example let us assume the desired output of the
Translations Tables is to be the alphabetic character ‘t° for
unSHIFTed, ‘T’ four SHIFTed, and ‘T’ for CAPS LOCK.

C. Create a file with the same tables as the program CSK. REV4A. TEXT



D. Locate the position 39E in the SHIFT Table. Note that the current
entry is 9F hex which indicates the key is a qualifier. In this
example the SHIFT Table entry will be changed to a ‘T’ or 54 hex.
Edit the STABLE at postion BE hex to contain the value 34 hex.

THE SHIFT TABLE

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol is above each character code

SMC
QuL
EST

STABLE

DATA. B

DATA B

DATA. B

DATA. B

DATA. B

DATA. B
LSB

DATA. B
LSB

= special value for Standard Multiple Character Sequence {$9E)

= gpecial value for Qualifier ($9F)
= gpecial value for Escape Sharp Character Sequence ($9D)
= No key for this keycode

sMcC 3 § BMC & ' - crt SMC 1 7 SMC 4 <] 3 2
S9E, $33, $39, $9E, $36, $2C, $2D. $0D, s?E,$31.$37.99E.$34:$38 $39, $32
+ { del cr 1} H .. ) ? ' QuL
$2B, $00,$7B $7F, $0D, $7D, $7C, $OO,$29 $3F, $50.$5F,$3A,$7E.$22,$9F
EST EST EST EST EST ... % A R T F G v B
$9D, $9D, $9D, $90, svo,soo,soo,too.s24,s25.$52.s54,s4a.s47.556,t42
[} * W E S D X C esc ' SMC Q@ QUL A QUL Z

540 $23, $97, $49, 53, $44, $98, $43, $1B, 321, $FE, $31, $9F, %41, 37F, ¥DA
% Y u H J N M QUL QUL QUL sp QUL © SMC
$5E:$26.5591355.5481$4Ar§4E:$4D:$9F $9F, $9F, $20, $9F, $30, $9E, $2E
# ( I ] K L < > EST EST EST EST EST SMC QUL QUL
324, $28, $4F, $4F, $4B, $4C, $3C, $3E, $9D, $9D. $9D, $7D, $7D, $7E, $5F, $9F
0 1 2 3 4 3 & 7 8 9 A B C D E F

Change the last line to the following:
3* ( I ] K L. 2 > EST EST EST EST EST SMC T QUL

$2A, $28, $49. $4F, 4B, $4C, $3C. $3E, 39D, $9D, $9D, $°D, 7D, $7E, $34, $9F
o] 1 2 3 4 ) & 7 B8 9 A B C D E F

i MSB
i $00

i %10

i 20

i $30

i $40

i $30

i $90



E. Locate the position SE in the REGULAR Table. Note that the current
entry 1s 9F hex which indicates the key is a qualifier, In this
example the REQULAR table entry will be changed to a ‘t‘ or 74 hex
Edit the RTABLE at position 9E hex to contain the value 74 hex.

THE REGULAR TABLE -~ UNSHIFTED OR LOWER CASE

THE REGULAR TABLE IS INDEXED BY KEYCODE, EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol is above each character code
GMC = gspecial value for Standard Multiple Character Sequence ($9E)

QUL = gpecial value for Qualifier ($9F)
EST = gpecial value for Escape Sharp Character Sequence (%9D)
... ® No key for this keycade
RTABLE
gMC 3 @ 8MC ¢ ' -~ cr SMC 1 7 SMC 4 8 ) 2 iMSB
DATA. B $9E, $33, $39, $9E, 936, $2C, $2D, 0D, $9E, 31, $37, $9€, 834, $38, %33, $32 ; $00
= . C bs cr 1 A S ¢ I'4 p - i N c QUL
DATA. $3D, $00, $5B, $08, $0D, $3D, $5C, £00, $30, $2F, $70, $2D, $3B, $60, $27, $5F i%$10

B
EST EST EST EST EST ... ... ... 4 95 r t L4 g v b
DATA. B $9D. #9D, $9D, 5D, $9D, 800, $00, BOO, $34, $33, $72, $74, 566, B&7, $76, $62 ; $20
2 3 W e 8 d X € esc 1 SMC q QUL a QUL 1
B %32, $33, 877, 963, $73, $64, $78, $63, $1B, $31, $09, $71, $9F, $61, $9F, $74 ; $30
& 7 y u h J n m QUL QUL QUL sp QUL O SMC
DATA. B !36,$37,‘79,$75,$bB.sbA.$6E;$6D.$9F.$9F.$9F,$20,$9F.SSO:S?E;*ZE i $40

DATA.

e b4 i o k 1 ' . EST EST EST EST EST SMC QUL QUL
DATA. B 38, 839, $69, $6F, 868, $6C, $2C, $2E, $9D, %9D, $9D, $9D, $5D, $9E, $9F, $9F ; $%0
LSB o] 1 2 3 4 3 & 7 8 ? A B C D E F

Change the last line to the following

a 9 i -] k 1 ' . EST EST EST EST EST SMC ¢t QUL
DATA. B 438, %39, $69, $&6F, $6B, $6C, $2C, $2E, $9D, $9D, $9D, $9D, 49D, $9E, $74, $9F ; $30
L8B [») i 2 3 4 3 & 7 a 9 A B [ D E F



F. Locate the position SE in the CAPS/GUALIFIER Table. Note that the
current entry is OO hex which indicates the key does not have any
flags set in the CAPS/QUALIFIER Table. In this example the
CAPS/QUALIFIER Table entry will be changed to a 80 hex, to set the
Caps lock flag in the table. Edit the CQTABLE at position BE hex to
contain the value BO hex.

THE CAPS/QUALIFIER FLAG TABLE

THE TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE ENTRY FOR
THE CORRESPONDING KEYCODE.

Each byte has B flags
D7 = Caps lock flag : when set means this keycode generates a

D&

CGATABL|

DATA.
DATA.
DATA.
DATA.
DATA.
DATA.
LSB

DATA.
1.SB

E

oo

=

HHHEHHR

shifted character when the Caps lock qualifier flag is set.
Qualifier has an ESC # sequence flag. When set then must process
the keycode as & non-repeating ESC # sequence. Also has a Release
sequence. '

Cammand ———————
Alternate

Fast

Caps lock
Cantrol

Shift

This bit says which type of Qualifier
key the Keycode represents.

RN

1 MSB
$00, $00, $00, $00, $00, $00, 300, $00, $00, $00, $00, $00, $00, $00, $00, $00 ; $00
$00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $80, $00, $00, $00, $00, %01 ; $10
$00. $00, $00, $00, $00, $00, $00, $00, $00, $00, $80, $80, $80, $60: $80, $80 ; $20
$00, $00, $80, $80, $80, $80, $80, $80, $00, $00, $00, $80, $04, $80, $01, $80 ; $30
$00. $00, $80, 380, $80, $80, $50, $80, $02, $08; $60, $00, $10, $00, $00: $00 ; $40
$00, $00, $80, $80, %80, $80., %00, $00, $00, $00, $00, $00, $00, $00, $00, $00 ; $30

[¢] 1 2 3 4 ) é 7 8 ? A B C D 13 F

Change the last line to the following:

SOO.!OO:‘BO,!BO;QBO;'EO.GOO.'OO.‘OO.‘OO;‘00:’00:'00:‘00:!80:‘00 1 830
] 1 2 3 q 9 [ 7 8 9 A B C D E F



Save the edited version of the Keyboard Translation Tables to a test
file. Assemble the file as follows:

ASMLEK filename C[RETURNI

Upon completion of the assembly, link the file for quick load as
follows: '

LINKER filename CRETURNI]

The last Qtep is to load the new Keyboard Translation Table.

Press [WndowMgrl.

Press CLdKybdChl.

Enter the filename, C[RETURNI.

A successful load of the tables will be noted in the Command Line. Begin

testing the results of the new tables by pressing the unmarked key. Use
the SHIFT key and the CAPS LOCK key and note the results



4.2 STANDARD MULTIPLE CHARATER TABLE MODIFICATION

This example dealS with the modification of the STANDARD MULTIPLE
CHARACTER SEQUENCE TABLE. The Translation Tables will now be modified
to use the unmarked key (keycode JE} as Cursor Right.

A. Create a file with the same entries as the CSK. REV4. TEXT file.

B. Locate the STANDARD MULTIPLE CHARACTER SEQUENCE TABLE within the file.
It should be as follows:

STANDARD MULTIPLE CHARACTER SEQUENCE TABLE
FORMAT (KEYCODE, LENGTH, CHARACTER_SEQUENCE)

The LENGTH field is the number of characters in the CHARACTER SEQUENCE field.
The CHARACTER SEQUENCE is the characters to return for the Keycode.

SMTABLE
KEYCODE LENGTH CHARACTER SEQUENCE
DATA. B $00, 2, $1B, %43 i CURSOR RIGHT
DATA. B %03, 2 $18, $48 i HOME UP
DATA. B $07, 2 %18, $64 i ENTER
DATA. B $08, 21 %1B, $44 i GURSOR LEFT
DATA. B $0B, &4 $1B, $42 i CURSOR DOWN
DATA. B $3A, 2, $1B, %69 i BACK TAB
DATA. B $3D, 2, $1B, %41 i CURSOR UP
DATA. B $4E, =8 $30, $30 i DOUBLE ZERO-( 00 KEY )
DATA. B $FF, o i NULL KEYCODE — END OF TABLE

C. Enter a duplication of the first entry in the table as the last entry
in the table. Change the KEYCODE from $00 to S3JE. The unmarked key 18 now
defined as CURSOR RIGHT

SMTABLE
KEYCODE LENGTH CHARACTER SEQUENCE
DATA. B $00, 2 $1B, $43 i CURSOR RIGHT
DATA. B $03, 2, $1B, %48 i HOME UP
DATA. B $07, 2, $1B, %64 i ENTER
DATA. B %08, 2, %1B, %44 i CURSOR LEFT
DATA. B $0B, 2, %18, $42 i CURSOR DOWN
DATA. B $3A, 2, $1B, %69 i BACK TAB
DATA. B $3D, 2 $1B, %41 i GURSOR UP
DATA. B S4E, 2, $30, $30 i DOUBLE ZERO-( 00 KEY )
DATA. B $3E, 2, %1B, $43 i CURSOR RIGHT
DATA. B $FF, (o] i NULL KEYCODE - END OF TABLE



D. Locate the position 3E in the SHIFT Table. Note that the current
entry ls 9F hex which indicates the key is a qualifier. In this
example the SHIFT Table entry will be changed to a $9E hex. Edit
the STABLE at postion SE hex to contain the value.9E hex

THE SHIFT TABLE

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol 1s above each character code

STABLE

DATA. B

DATA. B

DATA. B

DATA. B

DATA. B

DATA. B
LSB

DATA. B
LSB

special value for Standard Multiple Character Sequence ($9E)
special value for Qualifier ($9F)
special value for Escape Sharp Character. Sequence ($9D)
No key for this keycode

SMC 3 ? SMC & ' - cr GMC 1 7 GMC 4 8 2 2
$PE, $33, $39, $9E, $36, $2C, $2D, $0D, $9E, $31, $37, $9E,$34,$38.$35 $32
+ L { del cr 3} L ) 7 P *oQuL
28, $00.$7B $7F, $0D, $7D, $7C, $OO,$29:$3F:$501$5F,$3A:$7E 22, $9F
EST EST EST EST EST ... % % R T F G v B
$9D, $9D:$9D.$9D:$?D:$OO:$OO:$00.$24:Sd5 $32, $54, $44&4, $47, $546, $42
e #* W E S D X C esc ! SMC Q QUL A QUL Z

$40;$23:$57,$45,553.$44:$58;$43,$1B %21, $7E, $31, $9F, $41, $9F, $5A
& Y u H J M M QUL QUL QUL sp QUL O SMC

$5E, $26, $39, $53, 48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F, $30, $9E, $2E

* ( I 2] K L < > EST EST EST EST EST SMC QUL QUL

B2A, $28, $49, $4F, $4B, $4C, $3C, $3E, $7D, $7D,; $9D, $7D, 39D, $FE, $9F, $9F

(o] 1 2 3 4 3 & 7 8 ? A B C D E F

Change the last line to the following:

# ( 1 [u] 28 L ks > EST EST EST EST EST SMC SMC QUL
$2A, $26, $47, $4F, $4B, $4C, $3C, $3E, $9D, $7D, 7D, $9D. 9D, $9E, $9E, $9F
o] 1 2 3 4 3 ) 7 8 k4 A B C D E F
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i MSB
i $00

i $10

i $20

i $30

i $40

: 530

i $30



E. Locat

entry
examp
the R

e the position SE in the REGULAR Table. Note that the current
is 9F hex which indicates the key is a qualifier. In this

le the REGULAR table entry will be changed to & PE hex. Edit

TABLE at position SE hex to contain the value FE hex.

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE

R

F

THE REGU
CHARACTE

The char
SMC =
QUL =

EST =

TABLE

DATA. B
DATA. B
DATA B
DATA. B
DATA. B

DATA. B
LSB

DATA. B
1.SB

Save,

LAR TABLE 1S INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE

R CODE FOR THE CORRESPONDING KEYCODE.
acter symbol is above each character code
special valuve for Standard Multiple Character Sequence ($9E)
special value for Qualifier ($9F)
special value for Escape Sharp Character Sequence ($9D)
No key for this keycode
sMC 3 ? SMC 6 - cr SMC 1 7 SMC 4 8 3 2
$9E, $33, $39, S?E.tab.tzc.QZD.SOD.qu.131,!37,!9E.i34,!39,135.$32
= C hs cr 1 \ [¢) / - N © QuL
sao,soo.ssa $08, sOD, $5D, $3C, soo $30,$2F.$70,$2D.$35 $60, $27, $9F
EST EST EST EST EST ... . 4 ) r t £ g v b
$9D, $7D. S?D.!?D,$9D.‘OO,SOO;$OO.034,1331672,574.$ébl$b7,l76:5b2

2 3 w [:] s d x ¢ esc 1 SMC q QUL a QUL 2
$32, $33, $77, 965, $73, 8564, 878, 563, $1B, $31, $09, $71, $9F, $61, $9F, #7A
& 7 y u h J n m QUL QUL QUL sp GUL O SMC
$36, 537,579,5751568.!6A,565:1&D;$9F.$9F,$9F,$20,t?Flﬁao.QQE.IEE
8 9 i [ k 1 . EST EST EST EST EST SMC QUL QUL
$38, $39, $69, $6F, $4B, $6C, $2C $2E, $9D, $9D, $7D, $9D, %90, $FE, $FF, $7F
Q 1 2 3 L - & 7 8 9 A B c D E F

Change the last line to the following:
8 9 i (4] k 1 ' . EST EST EST EST EST SMC SMC QUL

338, $39, $69, $6F, $6B, $6C, $2C, $2E, $9D, $9D, $7D, $9D, $9D, $7E, $TE, 39F
o) 1 2 3 4 = ) 7 8 9 A B C D E F

Assemble, Link, and Load as in the previous example.
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i MSB
+ 900

i®10

i %20

i $30

i $40

i %90

i $20



4. 3 ESCAPE SHARP SEQUENCE TABLE

This example deals with the modification of the ESCAPE SHARP SEQUENCE
TABLE. The Translation Tables will now be modified to use the unmarked
key as the FUNCTION KEY 1.

A. Create a file with the same entries as the CSK. REV4. TEXT file

B. Locate the ESCAPE SHARP SEGQUENCE TABLE within the file. It should be
as follows:

ESCAPE SHARP (#) SEQUEMCE TABDLE
FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMAND, C/S)

The +#ill field is added to keep each record on an even byte boundary
The other fields contain the character sequence to follow the ESCAPE #
characters:

US/UC = when the Shift and Command key are released

SHIFT = when only the Shift key is still being pressed
COMMAND = when only the Command key is #till being pressed
C/8 = when the Shift and Command keys are still being pressed

ETABLE
’ KEYCODE FILL Us/uc  SHIFT COMMAND css
DATA. B %20, 0, ‘00, ‘DA, ‘14, ‘1E‘ iFUNCTION KEY 1
DATA. B %21, 0, ‘017, ‘OB ‘. ‘197, ‘1F° i FUNCTION KEY 2
DATA. B %22, 0, ‘o027, ‘QC’, ‘16 ‘20 iFUNCTION KEY 3
DATA. B 23, 0, ‘037, ‘ap ‘., ‘17, ‘21 ;i FUNCTION KEY 4
DATA. B %24, 0, ‘047, ‘0E ‘., ‘18, ‘22 iFUNCTION KEY 3
DATA. B  %4A, Q, ‘FF ‘FE ‘FF’ ‘FF‘ i LEFT COMMAND (CLOSURE)
DATA. B 498, 0, ‘037, ‘OF ‘., ‘19, 23 iFUNCTION KEY &
DATA.B $359, Q. ‘067, ‘107, ‘1A, ‘24 ;FUNCTION KEY 7
DATA. B #$3A, 0O, ‘07, ‘11, ‘1B, ‘237 iFUNCTION KEY B
DATA. B $3B, Q, ‘08, ‘12, ‘1Cc ‘26° iFUNCTION KEY 9
DATA. B #3C, Q. ‘0%, ‘137, ‘iD‘, ‘27 iFUNCTION KEY 10
DATA. B SCA, Q. ‘FE’, ‘FE ‘. ‘FE‘, ‘FE’ i LEFT COMMAND (RELEASE)

C. Enter a duplication of the first entry in the table as the last entry
in the table. Change the KEYCODE from %20 to $JE. The unmarked key is nc
defined as FUNCTION KEY 1. ’

ETABLE
KEYCODE FILL Us/uc  SHIFT COMMAND c/8
DATA. B %20, Q. ‘00, ‘A, ‘147, *1E¢ i FUNCTION KEY 1
DATA. B %21, 0, ‘o1, ‘OB . ‘197, ‘1F* i FUNCTION KEY 2
DATA.B $22, Q. o2, ‘ac -, ‘167, ‘20 iFUNCTION KEY 3
DATA. B $23, 0. ‘037, ‘oD, ‘177, ‘21 i FUNCTION KEY 4
DATA. B %24, 0, ‘047, ‘0E‘, ‘18", '22° iFUNCTION KEY 3



DATA.
DATA.
DATA.
DATA.
DATA.
DATA.
DATA.
DATA.

DHTooDooom

$4A,
%38,
$39,
$3A,
%38,
$3C,
$5E,
$CA,

‘FF
‘OF “,
'lo"
ll’-"
’12"
‘137,
‘QA’,
IFE’I
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‘FF*,
‘1?2
‘1A,
‘1B’
‘1C’,
‘1D,
'14'l
‘FE’,

‘EF*
‘23
‘24
-1 %
26
27
"1E”’
‘FE’

i LEFT COMMAND
1 FUNCTION KEY
i FUNCTION REY
s FUNCTION KEY
1 FUNCTION KEY
i FUNCTION KEY
1FUNCTION KEY
i LEFT COMMAND

(CLOSURE)
&

7

e

9

10

1
(RELEASE?



D. Locate the position 3E in the SHIFT Table. Note that the current
entry is 9F hex which indicates the key is & qualifier. In this
example the SHIFT Table entry will be changed to a %9D hex. Edit
the STABLE at postion BE hex to contain the value %D

THE SHIFT TABLE

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol is above each character code

SMC
QUL
EST

STABLE

DATA. B

DATA. B

DATA. B

DATA. B

DATA. B

DATA. B
LSB

DATA. B
LsB

special value for Standard Multiple Character Sequence (B9E)
special value for Gualifier ($9F )
special value for Escape Sharp Character Sequence ($9D)
No key for this keycode

SMC 3 9 S8SMC & ' - cr SMC 1 7 SMC 4 =] S 2
$9E, $33, $37, $9E, $36, $2C, $2D, $0D, %9E, %31, 937,$9E;$34:$38,$35:$32
+ L. { del cv» 1} oL ) 7 P * QUL
328, $00, 78, $7F, $0D, 7D, %7C, 500:529,$3F:$50:$DF:QSA:'7E 322/ $9F
EST EST EST EST EST ... % % R T F G \" B
$9D,Q?D:‘9D,$9D,$9D,‘OO:SOO:500:‘24.*23.‘52;$54.646,547 36, 342
e * W E 8 D X C esc ' SMC QG QUL A QUL Z

$40:’23:$57,‘45:$53,‘44:SSE:$43,$IB:$21:$9E,$51 $9F, $41, $9F, $9A
& Y V) H J N M QUL QUL QUL sp QUL O SMC
35E:$26.5591555.‘4B.$4A:I4E:$4D,$9F:$9F.$9F $20, $9F, $30, $9E, $2E
* ( I 0 K L < » EST EST EST EST EST SMC QUL GUL
32/, $28, %49, $4F, $4B, $4C, $3C, $3E, $9D, 7D, 9D, 87D, $7D. $FE, 37F, $5F
o) 1 2 3 q 3 & 7 8 9 A B C D E F

Change the last line to the following:
* ( I o K L < > EST EST EST EST EST SMC EST QUL

$2A, $26, $49, $4F, 4B, $4C, $3C, $3E, 9D, $7D, $9D, %D, $9D, $7E, $7D, $9F
(o) 1 2 3 4 3 ) 7 8 9 A B C D E F
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i MSB
i $00

i %10

i 20

i $30

i $40

i 830

i ®30



E. Locate the position 3E in the REGULAR Table. Note that the current
entry is 9F hex which indicates the key is a qualifier. In this
example the REGULAR table entry will be changed to a %9D hex. Edit
the RTABLE at position 3E hex to contain the value 9D hex

THE. REGULAR TABLE - UNSHIFTED OR LOWER CASE

THE REGULAR TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE

The character symbol is above each character code

SMC = special value for Standard Multiple Character Sequence ($9F)
QUL = special value for Qualifier (%9F)
EST = special value for Escape Sharp Character Sequence ($9D)
= No key for this keycode
RTABLE
SMC 3 ? S8MC & ’ - cr SMC 1 7 SMC 4 8 3 2
DATA. B $9E %33, $37, $FE, $36, $2C, 2D, $0D, $9E, $31, 37.$9E,t34.$38.$35,632
C bs c¢cr 1 N o) / p - i ‘ QUL
DATA. B $3D $OO $5B8, $08, $0D, $5D, 45C, $00, $30, $2F, $70, 2D, $38, $&0, $27, $9F
EST EST EST EST EST ... 4 5 r t £ g v b

DATA. B  $9D, $9D, $9D, 9D, $9D.SOO,$OO,$OO:$34 $35, $72, $74, b4, %67, $7 6, $62
2 3 w e s d X c esc 1 SMC q QUL a QUL 2z

DATA. B %32, $33, %77, %65, $73, $64, $78, $63, %18, $31, $07, $71, $9F, $61, $9F, $7A
) 7 y u h J n m QUL GUL QUL sp QUL © SsMC .

DATA. B  $36, $37, $79, $73, $48, $6A, $6E, $6D, $9F: $9F, $9F, $20, $9F, $30, $7E, $2E

8 7 i o k 1 ' . EST EST EST EST EST SMC QUL QUL
DATA. B 438, $3%, $49, $6F, $4B, $6C, $2C, $2E, $9D, $9D, 7D, 9D, $9D. $FE, $9F, $9F
LSB 0 1 2 3 4 S [ 7 8 9 A B C D E F

Change the last line to the following:

8 ? i o k 1 . EST EST EST EST EST SMC EST QUL
DATA. B $38, $39, $69, $6F, $&4B, $6C, $2C *2E, €7D, 49D, $79D, 39D, $70. $7E, $7D, $9F
LSB (o] 1 2 3 4 3 & 7 8 4 A B c D [ F

F Save, Assemble, Link, and Load as in the previous example
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i MSB
i $00

i %10

i $20

i $30

i %40

i $30

i $30



5.0 Default Keyboard Translation Table
To make a Keyboard Translation Table the system default table, put the

linker out file for the Keyboard Translation Table into the volume
/CCBYS/ with a file name of CSK. DEFAULT.

- a1 -






&. Q0 Program CSK. REV4. TEXT listing

THIS FILE CONTAINS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION
04 KEYBOARD (Selectric style ASCII with ALT key and Back Space key
moved from the version 3 location).

file : csk.rev4. text
date : 05-0Qct-82 kb

TRANSLATION TABLE

i
i
i
i
i
i
i
i
i

RANTBL
DATA. L STABLE —~ TRANTBL POINTER TO SHIFT TABLE
DATA. L RTABLE ~ TRANTBL POINTER TO REGULAR TABLE
DATA. L ETABLE — TRANTBL iPOINTER TO ESCAPE # TADBLE
DATA. L SMTABLE~ TRANTBL iPTR TO STANDARD MULT CHAR TABLE
DATA. L CQTABLE- TRANTBL POINTER TQ CAP/GQUALIFIER TABLE
DATA. L RLTABLE- TRANTBL iPOINTER TO RELEASE TABLE
DATA. L BKEYCOD- TRANTBL POINTER TO BREAK KEYCODE TABLE

i LENGTH OF FILE DATA AFTER TRANSLATION TABLE

DATA. W . LENGTH

i VERSION DATE

VERSION DATA. B ‘0704682
START RTS

page

NOTE:

All the tables have keycodes with the closure/release bit (M3B) of the Keycod
clear (0O), except the Break Keycode Table.

THE SHIFT TABLE
TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
CODE FOR THE CORRESPONDING KEYCODE.

Used on Closure only when Shift key is being pressed (Shift flag is set).

The character symbol is above each character code
8MC = special value for Standard Multiple Character Sequence (%$9E)
QUL = special value for Qualifier (BFF)
EST = special value for Escape Sharp Character Sequence ($9D)
= No key for this keycode



STABLE

DATA. B
DATA. B
DATA. B
DATA. B
DATA. B
DATA. B

i LSB
page

SMC 3 ? 8MC & ' - cr SMC 1 7 sMC 4 8 S 2
$PE, $33, $39: $7E, $36, $2C, $2D, $0D, $9E, $31, $37, $9E. $34:$38:$33;$32
+ L. { del v 1} [ ) 7 P QUL
%23, $00, #78, $7F, $0D, $7D, $7C, 5001529:$3F:$50 55F1$3A;57E.$22 $9F
EST EST EST EST EST ... $ % R T F G v B
%90, $9D: $7D: $7D, $9D. $00. 500.$00:$24 $23, $32, $54, $46, $47, $56, $42
e # W E S D X C esc ! SMC G QUL A QUL Z

$40:$23:557:543,553,$44.558:543:313;521:‘9E,$51.$9F,541 F9F, $3A
% Y U H J N M QUL QUL QUL sp QUL O SMC
$5E:$26:$J9:$55.$4B;$4A.$4E:$4D.$9F.$9F:$9F:$20:$9F:QSO $9E, $2E
* ( I [n) K L. < » EST EST EST EST EST SMC EST EST
$2A, $28, 349, $4F, $4B, $4C, $3C, $3E, 9D, $7D, $9D: $9D, $7D, $9E, $9F, $9F
o] 1 2 3 4 9 & 7 8 9 A B C D E F

THE REGULAR TABLE -- UNSHIFTED OR LOWER CASE

T
9

ABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
ODE FOR THE CORRESPONDING KEYCODE.

Used on Closure only when Shift key is released (Shift flag is clear)

The character symbol is above each character code

i SMC
i GUL.
i EST
i

RTABLE

DATA. B
DATA. B
DATA. B
DATA. B
DATA. B
DATA. B

i LEB
page

oan

T
T

special value for Standard Multiple Character Sequence (%$7E)
special value for Qualifier ($9F)
special value for Escape Sharp Character Sequence (#9D)
No key for this keycode

sMC 3 9 SMC & - cr SMC 1 7 SMC 4 =] ] 2
$9Er$33,$39r$9E,$36,52C $2D, $0D, $9E, $31, $37. $9E, 534 $38, $33, €32
r bs cv 1 N (o] I4 p - N QUL
$3D:$OO %98, $08, $OD, 5D, $3C, $00, $30, $2F, $70. 82D, ¥ SB $60, 827, $9F
EST EST EST EST EST ... 4 3 T t £ g v b

39D, $9D, $9D.$9D,$9D,SOO.$OO.SOO.534,535.572,574‘$bb.$67 $76, B2
2 3 w e s d H ¢ esc 1 SMC gq QUL a QUL 2
$32, $33, $77, $63, $73, $64, $78, $63, $1B, $31, $07, $71, $9F, %61, $FF, $7A
& 7 y u h J n m QUL QUL GUL sp QGUL. O SMC
$36, $37, $79, $79, 5468, $6A, $EE, $6D, $9F, $9F, $9F, $20, $9F, $30, $9E, $2E
8 9 i o k 1 ' . EST EST EST EST EST SMC EST EST
£38, $39, 8469, $6F, 568, $6C, $2C, $2E, $9D, $9D, 97D, 39D, $7D, $9E, $9F, $9F
(o] i 2 3 4 9 [ 7 8 9 A B C D =4 F

THE CAPS/GUALIFIER FLAG TABLE

ABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE ENTRY FOR
HE CORRESPONDING KEYCODE.
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i MSB
i $00

i 310

i $30

i %40

i $90

i MSB
i $00

i %10

i $20

i 30

Used on Closure when a $9F is in the Keycode entry of the Shift or Regular
Table, process a Qualifier. Also on Closure when the Caps Lack Key is



being pressed (CapsLock flag is set).
Used on Release when a $9E action code is in the Keycode entry of the Releass
Tahle.

Each byte has 8 flags

D7 = Caps lock flag : when set means this keycode generates a
shifted character when the Caps lock qualifier flag is set.
D6 = Qualifier has an ESC # sequence flag. When set then must process

the keycode as a non-repeating ESC # sequence. Alsoc has a Release
cequence.

i DS = Command ——==- —=

i D4 = Alternate i

i D3 = Fast | This bit says which type of Qualifier

) D2 = Caps lock \ o _ key the Keycode represents

i b1l = Control H

) DO = Hhift A

CQATABLE

i MSB

DATA B %00, %00, 400, $0Q, $00, %00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $00 ; $00Q
DATA. B %00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $80, $00, $00, $00, $00, $01 ; $10
DATA. B $C0, $00, $00, $00, $00, $00, $00, $00, $00, $00, $80, $80, $80, $80, $80, $80 ; $20
DATA. B %00, $00. $80. $80, £80, $80, $80, $80, $00, $00, $00, $80, $04, $80, 01, $80 ; $30
DATA. B $00, %00, $80. $80, $80, $80, $80, $80, $02, $08, $60, $00, $10, $00, $00, $00 ; $40
DATA B %00, $00, $80. $80, $80, $80, $00, $00. $00, $00, $00, $00, $00, $00, $00, 00 ; $50

i LSB o] 1 o 3 4q i & 7 8 7 A B c D E F
page

+ ESCAPE SHARP (#) SEQUENCE TABLE

FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMAND, C/S)

Used on Closure when a $9D is in the Keycode entry of the Shift or
Regular Table

Used on Release when a 49D action code is in the Keycode entry of
the Release Table. Release keycode has high order bit set

The fill field is added to keep each record on an even byte boundary
The other fields contain the character sequence to follow the ESCAPE #
characters:

i US/UC = when the Shift and Command key are rteleased

i SHIFT = when only the Shift key is still being pressed

; COMMAND = when only the Command key is still being pressed

. C/5 = when the Shift and Command keys are still being pressed

ETABLE

. KEYCODE FILL Ug/7uC  SHIFT COMMAND cs8
DATA. B %20, Q. ‘00, ‘0A°, ‘14, “1E‘ i FUNCTION KEY 1
DATA B $21, 0, ‘017, ‘0B, ‘157, “1F 7 i FUNCTION KEY 2
DATA. B $22, Q. ‘02, ‘oc ., ‘167, ‘207 i FUNCTION KEY 3
DATA. B %23, O, ‘03, ‘oD, ‘17 ‘217 iFUNCTION KEY 4
DATA. B %24, O, ‘04, ‘OE”, ‘187, ‘R2° GFUNCTION KEY 9
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DATA. B $4A, [eD) ‘FF*, ‘FF ‘. ‘FF 7y 'FF* i LEFT COMMAND (CLOSURED)
DATA. B $38, o} ‘0%, ‘OF ‘., ‘19, ‘23 iFUNCTION KEY &

DATA. B $59, Q, ‘067, ‘107, 1A, ‘24’ ;FUNCTION KEY 7.

DATA. B $5A, 0, ‘07, ‘117, ‘iB’., ‘25 JFUNCTION KEY 8

DATA. B %38, Q. ‘08 ‘., ‘127, ‘1cy ‘267 i FUNCTION KEY 9

DATA. B $3C, 0, ‘0%, ‘137, ‘1D, ‘27’ iFUNCTION KEY 10
DATA. B $CA, O, ‘FE . ‘FE’, ‘FE ', ‘FE’ ; LEFT COMMAND (RELEASE)
page

i STANDARD MULTIPLE CHARACTER SEQUENCE TABLE
i FORMAT (KEYCODE, LENGTH, CHARACTER _SEQUENCE)

i Used on Closure when a $9E is in the Keycode entry of the Shift or
i Regular Table.

i The LENGTH field is the number of characters in the CHARACTER SEQUENCE field
; The CHARACTER SEQUENCE is the characters to return for the Keycode

SMTABLE

. KEYCODE LENGTH CHARACTER SEQUENCE
DATA. B %00, 2: %103, $43 i CURSOR RIGHT
DATA. B $03, 24 %1B, $48 i HOME UP
DATA. B %07, 2 %18, %64 i ENTER
DATA. B %08, 21 $1B, $44 i CURSOR LEFT
DATA B %08, 24 %103, $42 i CURSOR DOWN
DATA. B 34, 2¢ %18, $69 i BACK TAB
pATA B $5D, 24 $18, $41 i CURSOR UP
DATA. B $4E, 2 $30, %30 ; DOUBLLE ZERO-( 00 KEY )
DATA. B %FF, o] i NULL KEYCODE - END OF TABLE
page

i RELEASE TABLE
i FORMAT (KEYCDDE, ACTION CODE)

; Used on all Release keycodes

i The action code describes the type of key:

i 9D = return an Escape Sharp Sequence for this keycode
i PE = a Qualifier key
iall other = character code to return
RLTABLE
i KEYCODE ACTION CODE
DATA. B $1F, $9E i RIGHT SHIFT
DATA. B $3C, 76 i CAPS LOCK
DATA B $3E, $9E i LEFT SHIFT
DATA. B 448, s7E i CONTRUIL
DATA. B $49. $7E i FAST
DATA. B $4A, 9E i LEFT COMMAND
DATA. B $4C, $9E i ALTERNATE
DATA. B $FF, %00 i NUL.L KEYCODE — END OF TABLE
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BREAK KEYCODE TABLE
SINGLE BYTE TABLE. THIS IS THE KEYCODE WHICH CAUSES START/STOP.

Used on all keycodes.

The filler is to keep the file on an even byte boundary

KEYCOD DATA. B #DF, O i BREAK CLOSURE KEYCODE, FILLER

LENGTH EQU %-VERSION i LENGTH OF DATA AFTER TRANSLATION TABLE
END START
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7.0 Program CSK. DANSK listing

THIS FILE CONTAINS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION
04 Danish KEYBUOARD (Selectric style with ALT key)

Because this document was printed on a standard ASCII printer,

i MOTE:
i special Danish characters are printed as ASCII characters

file : csk. dansk. text
date : 05-0ct-82 kb
TRANSLATION TABLE

TRANTBHL

DATA. L STABLE — TRANTHL i POINTER TOY SHIFT TABLE

DATA. L RTABLE — TRANTBL i POINTER TO REGUL.AR TABLE

DATA. L ETABLE — TRANTBL i POINTER TO ESCAFE # TABLE

DATA. L SMTABLE~ TRANTBL iPTR TO STANDARD MULT CHAR TABI.E
DATA. L CQTABLE— TRANTBL i POINTER TO CAP/QUALIFIER TABLE

DATA. L RI_TABLE— TRANTBL i POINTER TO RELEASE TABLE

DATA. L BKEYCOD-~ TRANTBL i POINTER TO BREAK KEYCODE TABLE

i LENGTH OF FTLE DATA AFTER TRANSILATION TABLE
DATA. W LENGTH

i VERSGION DATE

VERSION DATA. B ‘oni1082 iddmmyy — day month year

START RTS
page
NOTE:

All the tables have keycodes with the closure/release bit (MSB) of the
Keycode clear (0), except the Break Keycode Table

i THE SHIFT TABLE
i TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
i CODE FOR THE CORRESPONDING KEYCODE

Used on Closure only when Shift key is still depressed (Shift flag is set)

The character symbol is above each character code
SMC = special value for Standard Multiple Character Sequence (%$9E)
QUL = gpecial value for Qualifier ($9F)

EST special value for Escape Sharp Character Sequence ($9D)
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i

= No key for this keycode

STABLE

i SMC 3 g SMC 6 ' - cr SMC 1 7 SMC 4 8 3 2
DATA. B $9E, $33, %39, $9E, $36,$2C.$2D $0D, $9E, $31, $37, $9E, $34, $38, $395, $32
i + . " del cr ) ? P L =] R QUL
DATA. B %28, $OO %22 $7F, 0D, £3A, $7E.500.529.$3F,$50.$5F,$SB $35D, $5C, $9F
i EST EST EST EST EST ... . % %4 R T F G v B
DATA. B $9D, $9D. ¥9D, %90, $9D, €00, SOO.50011241525.1521554,$461547 546, $42
i e # W E S D X C ewc POSBSME Q@ QUL A QUL Y

DATA. B $40.$23:$57:$45,‘53,$44r$58.643.SIB %21, $9E, 851, $FF, $41, $9F, $39
& z u H J N M QUL QUL QUL sp QUL O SMC

DATA. B $5E, $26, $5A, #5355, $48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F, $30, $9E, %2E

* ( I o K L < > EST EST EST EST EST SMC EST EST

DATA. B %24, $28, $49, $4F, $4B, $4C, $3C, $3E, $9D, $9D, $9D, $9D, £9D, $9E, $9F. $9F
LsB o] 1 2 3 4 5 & 7 =] 9 A B C D E F
page

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE
TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
CODE FOR THE CORRESPONDING KEYCODE.

Used on Closure only when Shift key is released (Shift flag is cleam?

The character symbol is above each character code
SMC = special value for Standard Multiple Character Sequence (%9E)

QUL = special value for Gualifier ($2F)
EST = special value for Escape Sharp Character Sequence ($9D)
= No key for this keycode
TABLE

SMC 3 9 SMC & - cr 8SMC 1 7 sMC 4 8 5 2

DATA. B $9E.$33,$39.$9E,$3&,$26 $2D.$0D,.9E.$31,$37.s951334 %38, $33, $32
= ‘ bs er (o] / ] - 1 s ™ QUL

DATA. B SGD.SOO $27, 308, $0D, $3B, tbO,SOO.QGO.SQF $70. $2D, $7B, $7D, $7C, $9F
EST EST EST EST EST ... 4 2 r t £ g v b

DATA. B S?D:ﬁ?D.i?D:!?D:S?D,QOO:!OO;SOO:IB4:$35.!72,S74 66, $67, $76, 62
2 3 w e s d H c esc 1 SMC q QUL a QUL y

DATA. B  $32, 33, 877, %65, $73, $64, %78, $63, 818, $31, 309, 871, $9F, $61, $9F, $79
& 7 7 u h J n m QUL QUL QUL sp QUL O SMC .

DATA. B %36&, $37, $7A, $793, 868, $6A, $6E, 86D, 89F, $9F, $9F, $20. $7F, $30, $9E, 2E

8 9 i a k 1 ' . EST EST EST EST EST SMC EST EST
DATA. B $38, $39, 869, $6F, 6B, $4C, $2C, $2E, $9D, $9D, $7D, $9D, $7D, $9E, $9F, $9F
LSB o) 1 2 3 4 <) [ 7 ] ? A B c D E F

page
THE CAPS/QUALIFIER FLAG TABLE

TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE ENTRY FOR
THE CORRESPOMDING KEYCODE.
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i MSB
i 800

i %10

i $20

i 90

i MSB
i $00

i%10

i $20

i 830

i $40

i $90



i Used on Closure when a $9F is in the Keycode entry of the Shift or Regular

i Table., process a Qualifier. Also on Closure when the Caps Lock Key is

i being pressed (CapsLock flag is set).

' Used on Release when a $9E action code is in the Keycode entry of the Releast
i Table.

i Each byte has B flags

i D7 = Caps lock flag : when set means this keycode-generates a
. shitted character when the Caps lock qualifier flag is set
i D& = Qualifier has an ESC # sequence flag. When set then must process

i the keycode as a non-repeating ESC # sequence. Also has a Release
i . sequence.

H DS = Command —==—w—=

. D4 = Alternate !

, D3 = Fast H This bit says which type of Qualifier

i Da = Caps lock {__ _._ key the Keycode represents

i D1 = Contraol !

i DO = Shift .

CQTABLE

i MSB

DATA. B %00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $00, $00, 00, $00Q ; $00
DATA. B $00. $00, $00, $00, %00, %00, $00, $00, $00, $00, $80, $00, $00, $00, $00, 01 ; $10
DATA. B  $00, $00, %00, $00, %00, $00, $00, $00, $00, $00, $80, $80, %80, $80, $80, %80 ; *20
DATA. B %00, $00, $80, $80, $80, 80, $80, $80, $00, $00, $00, ¥80, $04, $80, $01, $80 ; $30
DATA B $0Q0, $00, $80, $80, $80, $80, $80, %80, $02, %08, $60, $00, $10, 00, 00, $00 ; $40
DATA. B %00, $00, $80, $80, $80, $80, $00, $00, $00, %00, $00, $00, $00, $00, $00, $00 %530

; LSB Q 1 & 3 4 ] & 7 (=] 7 A B C D E F
page

i ESCAPE SHARP(#) SEQUENCE TABLE

i FORMAT (KEYCODE. FILLER, US/UC, SHIFT, COMMAND., C/S)

i Used on Closure when a %9D is in the Keycode entry of the Shift or
i Regular Table.

i Used on Release when a %$9D action code is in the Keycode entry of
i the Release Table. Release keycode has high order bit set.

i The fil1l field is added to keep each record on an even byte boundary
i The other fields contain the character sequencé to follow the ESCAPE #
i characters:

i US/UC = when the Shift and Command key are not pressed

i SHIFT = when only the Shift key is still being pressed

i COMMAND = when only the Command key is still being pressed

i C/8 = when the Shift and Command keys are still being precsed

ETABLE )

i KEYCODE FILL uss/uc SHIFT COMMAND c/S
DATA. B %20, o8 ‘00, ‘A, ‘147, ‘1E° i FUNCTION KEY 1
DATA. B %21, Q, ‘014, ‘OB”, ‘157, ‘1F ¢ i FUNCTION KEY 2
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DATA.
DATA

DATA

DATA.
DATA.
DATA.
DATA.
DATA.
DATA.
DATA

page

Do RE

%2
%2
$2
%4
%3
%5
%5
%9

2,
3,
4,
A,
BI
?,
A,
B,

$3C,
$CA,

‘a2, 'QC ., ‘167, ‘20 i FUNCTION KEY 3
‘03, ‘oD’ ‘17, ‘217 i FUNCTION KEY 4
‘07, ‘OE ‘. 18, ‘227 i FUNCTION KEY 3
‘FF 7, ‘FF, ‘FF ‘. ‘FF’ i LEFT COMMAND (CLOSURED
‘09, ‘OF ‘, ‘19 ‘237 iFUNCTION KEY 6
067, 10 ‘a7, ‘24 ;FUNCTION KEY 7
‘07, i1 ‘1B, ‘2% PiFUNCTION KEY 8
‘o8’ 127 167, ‘267 ;FUNCTION KEY 9
oL ‘137 “1ip, ‘27 iFUNCTION KEY 10
‘FE . ‘FE”, ‘FE”. ‘FE* i LEFT COMMAND (RELEASE)

i STANDARD MULTIPLE CHARACTER SEQUENCE TABLFE
(KEYCODE: LENGTH, CHARACTER _SEGQUENCE)

FORMAT

i Used on Closure when a $%9E is in the Keycode entry of the Shift or

i The LENGTH field

SMTABLE
DATA
DATA
DATA
DATA
DATA
DATA.
DATA
DATA
DATA
page

TR EDO

Regular Table

is the number of characters in the CHARACTER SEQUENCE field
i The CHARACTER SEQUENCE is the characters to return for the Keycode

KEYCODE LENGTH CHARACTER SEGUENCE

%00,
$03,
$07,
%08,
%08,
$34,
$5D,
$4E,
&FF,

i RELEASE TABLE

FORMAT

2,
=

24

2,
2
2
2.

2,

(4]

$1B3. %43 i CURSOR RIGHT

$1B, $48 i HOME UP

%183, %64 i ENTER

%18, $44 i CURSOR LEFT

%18, $42 i CURGOR DOWN

$1B, $69 i BACK TAB

$10, %41 i CURSOR WR

*30, $30 i DOUBLE ZERQO~( 00 KEY )

i NULL KEYCODE — END OF TABLE

(KEYCODE, ACTTON, CODE)

i Used on all Releass keycades

i The action

iall other

RLTABLE
DATA.
DATA.
DATA
DATA.
DATA.

=B 2l = I o

KEYCODE

code describes the type of key:

return an Escape Sharp Sequence for this keycode
a Qual:ifier key

character code to return

$1F.
$3C,
$3E,
%48,
$49,

ACTION CODE

$7E PiRIGHT SHIFT
$9E i CAPS LOCK
$9E s LEFT SHIFT
$FE i CONTROL

$9E i FAST



DATA. B $4A, HPE i LEFT COMMAND
DATA. B €4C, $9E i ALTERNATE
DATA. B $FF, *00 i NULL KEYCODE - END OF TABLE

i BREAK KEYCODE TABLE .
, SINGLE BYTE TABLE. THIS IS THE KEYCODE WHICH CAUSES START/STOP.

Used on all keycodes.

BKEYCOD DATA. B %DF, O i BREAK CL.OSURE KEYCODE,FILLER

i The filler is to keep the #ile on an even byte boundary

LENGTH EQU %~VERSTION i LENMGTH OF DATA AFTER TRANSLATION TABLE
END S1ART
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8.0 Program CSK. GRMN. TEXT listing
THIS FILE CONTAINS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION
03 German KEYBOARD (Selectric style with ALT key)
NOTE:
Because this document was printed on a standard ASCII printer,

i
i special German characters are printed as ASCII characters

file : csk.grmn. text
date : 05-0ct-82 kb

TRANSLATION TABLE

TRANTBL
DATA. L STABLE - TRANTBL i POINTER TO SHIFT TABLE
DATA. L RTABLE. ~ TRANTBL i POINTER TO REGULAR TABLE
DATA. L ETABLE —~ TRANTBL i POINTER TO ESCAPE # TABLE
DATA. L SMTABLE- TRANTBL iPTR TO STANDARD MULT CHAR TABLE
DATA. L CQTABLE—~ TRANTBL iPOINTER TO CAP/QUALIFIER TABLE
DATA. L RLTABLE- TRANTBL i POINTER TO RELEASE TABLE
DATA. L BKEYCOD—- TRANTBL i POINTER TO BREAK KEYCODE TABLE

i LENGTH OF FILE DATA AFTER TRANSLATION TABLE
DATA. W LENGTH .

i VERSION DATE

:
VERSION DATA. B ‘osi1082° iddmmyy — day month year
i
START RS
page
NOTE:

All the tables have keycodes with the closure/release bit (MSB) of the
Keycode clear (0), except the Break Keycode Table.

THE SHIFT TABLE . )
TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
CODE FOR THE CORRESFONDING KEYCODE.

Used on Closure only when Shift key is still depressed (Shift flag is set).

The character symbol is above each character code
SMC = special value for Standard Multiple Character Sequence ($9E)
QUL = special value for Qualifier ($9F)
EST = gspecial value for Escape Sharp Character Sequence ($9D)
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i

STABLE

DATA. B
DATA. B
DATA. B
DATA. B
DATA. B
DATA. B

i LSB
page

No key for this keycode

sMc 3 ? &GMC & - cr SMC 1 7 sMC 4 8 9 2
$9E,$33:$39-59E,$36.$2C 52D.$0D $9E, $31, $37, $9E, $34, $38, $3Y, $32
+ . v del «¢r ) ? P ] U A QUL
$2B:‘00:522:$7F:$OD:53A/$60:500.'29:$3F,.50:$5F %$9C, $3D, $3B, $9F
EST EST EST EST EST ... L] % R T F G v B
$9D, $9D, $7D, $9D, $9D, $00; $OO,$OO %24, %29, 52, 34, $46, $47, $34, %42
C * W E S D X C esc ! 8MC Q@ QUL A QUL Y

$40,523,$57,$45L153,$44,$53,$43,!19;$21 $9E, $51, $9F, 841, $9F, €99
& Y4 u H J N M GUL QUL QUL sp QUL O SMC
$5E, $26, $5A, $99, $48, 540, $4E, $4D, $9F, $FF, $9F, $20, $9F, £30, $9E, $2E
* ( I u] [ L. € > EST EST EST EST EST SMC EST EST
£2A, $28, $4%, $4F, $4B, $4C, $3C, $3E, 7D, $9D, $9D, $9D, $FD, $9E, $9F, $9F
[o] 1 & 3 4 9 ] 7 8 K A B C D £ F

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE

T
c

ABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
ODE FOR THE CORRESPONMDING KEYCODE.

Used on Closure only when Shift key is released (Shift flag is clear)

The character symhol ie above each character code

i SMC
i QUL
i EST
i BN
RTABLE

DATA. B
DATA. B
DATA. B
DATA. B
DATA. B
DATA. B

i LSB
page

— e e

T
T

special value for Standard Multiple Character Sequence ($9E)
gspecial value for Qualifier ($9F)
special value for Escape Sharp Character Sequence ($9D)
Mo key for this keycode

sMCc 3 g SMC & ' - cr SMC 1 7 sMC 4 8 9 2
$9E, $33, %39, $9E, $36, $2C, SZD.SOD,QQE.SGI %37, $9E, $34, %38, $39, $32
=L, ‘ basa cr (o] / p - o u a Q@Qul.
$3D, $00, & 27.308.$00:538.$7E:$00»$30,52F;l70.!2D %$7C, $7D. $73, $9F
EST EST EST EST EST ... 4 -] r t £ g v b
$9D,$9D,$QD,S9D;S?D.tOO:lOO,500.'34,535,172.074 66, 367, 876, B42
2 3 w e 5 d x c esc 1 SMC ¢ QUL a QUL y
$32, $33, $77, 865, $73, 864, $78, $463, $1B, $31, 809, $71, $9F, $61, $9F, $79
& 7 H u h J n m QUL QUL GUL sp GQUL O 8SMC
$36, 837, $7A, 879, $68, $6A, $4E, $6D, $TF, $FF, $9F, $20, $9F, $30, $9E, $2E
a8 @ i a k 1 ' . EST EST EST EST EST SMC EST EST
%38, $39, $69, $&F, $6B, $6C, $2C, $2E, $9D, $9D, 87D, 7D, $7D, $9E, $9F, $9F
0 1 2 3 4 b & 7 a k4 A . B c D E F

THE CAPS/QUALIFIER FLAG TABLE

ABLE IS INDEXED BY KEYCODE. EAGCH BYTE REPRESENTS THE ENTRY FOR
HE CORRESPONDING KEYCODE.
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i MsB
i $00

i MSB
i $00

i %10

i %20

i $30

i $40

i $930



i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i

Used

QTABLE

DATA.
DATA
DATA.
DATA.
DATA
DATA
LSB
page
ESCAPE

[ Rl

Used o

Used o

The +i
The ot

col

TABLE

DATA. B
DATA. B

on Closure when a $9F is in the Keycode entry of the Shift or Regular
Table:, process a Qualifier. Also on Closure when the Caps Lock Key is
being pressed (CapsLock flag is set).

on Release when a $9E action code is in the Keycode entry of the Releasc
Table.

byte has 8 flags

D7 = Caps lock flag : when set means this keycode generates a
shifted character when the Caps lock qualifier flag is set

D& = Qualifier has an ESC # sequence flag. When set then must process
the keycode as a non-repeating ESC # sequence. Also has a Release
sequence. '

Command ~——-——=—

Alternate i

Fast i This bit says which type of Qualifier
Caps lock ! key the Keycode represents.

Control H

Shift i

jw]
N
rn o

i MSB
$00, $00. $00. %00, $00, $00, %00, $00, $00, $00, $00, $00, $00, $00, $00, $00 ; #00
%00, $00, $00., $00, $00, $00. $00, $00, $00, €00, $80, $00, $00, $00, $00, $01 ; $10
$00, 00, $00, $00, £00, $00, 00, $00, $00, $00, $80, 80, $80, $80, $80, 80 ; $20
%00, %00, $80., $80, $80, %80, $80, $80, $00, #00, $00, $80, 04, $80, $01, +80 ; $30
%00, %00, $80, 80, $80, £80, $80, 80, 402, $#08, $460, 00, $10, $00, $00, 00 ; 40
%00, $00, $80, $80, $80, $80, $00, $00, $00, $00, $00, $00, #00, $00, $00, $00 ; $50

o] 1 2 3 4 9 ) 7 <] 9 A B C D E F

SHARP (#) SEQUENCE TABLE
FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMAND, C/S)

n Closure when a $9D is in the Keycode entry of the Shift or
Regular Table.

n Release when a #%9D action code is in the Keycode entry of
the Release Table. Releas keycode has high order bit set

11 field is added to keep each record on an even byte boundary
her fields contain the character sequence to follow the ESCAPE #
characters: .

US/UC = when the Shift and Command key are not pressed

SHIFT = when only the Shift key is still being pressed
MMAND = when only the Command key is still being pressed
C/S = when the Shift and Command keys are still being pressed

KEYCODE FILL ugs/uc SHIFT COMMAND c/S
$20, Q. ‘00, ‘QA ‘., ‘147, “1E‘ iFUNCTION KEY 1
%21, Q. ‘017, ‘0B, ‘19’ “1F’ 1 FUNCTION KEY 2



"DATA. B %22, 0, ‘027, ‘0C 7, ‘16, ‘20 ° iFUNCTION KEY 3

DATA. B $23, 0. ‘037, ‘oD, ‘177, ‘217 iFUNCTION KEY 4

DATA. B $24, Q. ‘04 7, ‘OE ", ‘18, ‘227 iFUNCTION KEY S

DATA. B $4A, Q, ‘FF 7, ‘FF ', FF ‘FF " G LEFT COMMAND (CLOSURE )
DATA. B 4358, 0, ‘0%, ‘QF ‘19, ‘237 iFUNCTION KEY &

DATA. B $59, Q. ‘0L, ‘10, “La, ‘24 ;FUNCTION KEY 7

DATA. B $35A, Q. ‘07, ‘11, ‘1B, ‘257 iFUNCTION KEY 8

DATA. R %358, Q, o, ‘127, ‘1 ‘267 iFUNCTION KEY @

DATA. B #5C, a. ‘0, ‘13, 1D ‘27 P FUNCTION KEY 10

DATA. B $CA, Q. ‘FE /., ‘FE’, ‘FE 7, ‘FE’ i LEFT COMMAND (REILEASE
page

i STANDARD MULTIPLE CHARACTER SEQUENCE TABLE
i FORMAT (KEYCODE, LENCGTH, CHARACTER _SEGQUENCE)

i Used on Closure when a $%9E is in the Keycode entry of the Shift or
i Regular Table.

i The LENGTH field is the number of characters in the CHARACTER SEQUENCE fiald
i The CHARACTER SEQUENCE is the characters to return for the Keycode.

SMTABLE
j KEYCODE 1LENGTH CHARACTER SEQUENCE
DATA. B $00, 21 $1B, $43 i GURSOR RTGHT
DATA. B $03, 2 $1B, $48 i HOME UP
DATA. B 507, =2 $1B, $&4 i ENTER
DATA. B 08, 2 %13, $44 i CURSOR LEFT
DATA. B $0B, 2, %18, 42 i CURSOR DOWN
DATA. B 34, =] %18, 469 i BACK TAB
DATA. B %50, 24 $18, $41 i CURSOR UP
DATA. B BAE, 2, $£30, $30 i DOUBLE ZERO-( 00 KEY )
DATA. B *FF, [o] i NULL KEYCODE - EMD OF TABLE
page

RELEASE TABLE
FORMAT (KEYCODE, ACTION_CDDE)

Used on a@ll Release keycodes.

The action code describes the type of key:
9D = return an Escape Sharp Sequence for this keycode
PE = & Qualifier key

iall other = character code to return

RLTABLE

i KEYCODE ACTION CODE
DATA. B $1F, $9E i RIGHT SHIFT
DATA. B %3C, $9E i CAPS LOCK
DATA. B $3E, $9E i LEFT SHIFT
DATA. B %48, $9E CONTROL
DATA. B 47, $9E i FAST
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DATA B B4A, $PE S, LEFT COMMAND
DATA B $4C, $9E i ALTERNATE
DATA. B SFF, $00 i NULL KEYCODE -~ END OF TABLE

. BREAK KEYCODE TABLE
. SINGLE BYTE TABLE. THIS IS THE KEYCODE WHICH CAUSES START/STOP

i Used on all keycodes.

, The filler is to keep the file on an even byte boundary

BKEYCOD DATA. B HDF, O i BREAK CLOSURE KEYCODE., FILLER
LENGTH EQU %~VERSION i LENGTH OF DATA AFTER TRANSLATION TABLE
END START
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