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PREFACE

MERLIN is a "mini" operating system for computer éystenis based
on the Motorola MC68000 microprocessor.

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

The User's Guide is a "concepts 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-=criented 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, nmemory layout, dJdevice
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 FORTRAN 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
separately priced-products.






Chapter 1 Introduction

Chapter 1
Introduction

MERLIN is a basic executive program for 68000=~based
microcomputer sSystems. Its main purpose is to provide an
operating environment in which users can develop and run software
applications quickly and easily. MERLIN'S main features include:

« Single-user systam - the user has the full power and
responsiveness of the MC63000 systam available with no
competition for resocurces with other users.

+ Pixed and demountabla volumes (devices).

« Two level file structure.

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

. Automatic startup c¢command file for initialization.

« The shell or command interpretar is simply a system command -
users can develop their own shells to suit their specific
n..dﬂ. :

« Assaignable device drivers - new device drivers can be
incorporated without the need for systam reconfiguration.

Users view MERLIN as composad of several distinct parts:

« the £ile stem provides a way to store data in named
collections %%II?E files and a way to create, examine, remove,
copyY , and otherwise manipulats such files.

. the command interpreter, known as "the shell”, provides the
basic means of tnIf&ng 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 Interface Guide - Page 1



Introduction Chapter 1

Assembler, and a Linker.

. the uytilitvy software supvlies tools %0 aid in using -the
system. Utilities include an editor f£for creating and changing
text files, disk-file manipulation programs and object code
mangagement programs.

Users use these basic operating svstem facilities to generate
their own applications packages or to do other useful work.
There are many commercially available packages for ousiness and
scientific use writtan in languages supported oy MERLIN.

On the surfacs, MERLIN looks somewhat Llike UNIX (for users
familiar with ONIX), in that MERLIN usea 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 is not UNIX, and does not have the power and capabilities
of a full UNIX system.

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

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

l.1 Overview and Layout of this Guide

Chaptar 2 is a "general information" chaptar which dJdescribes
the basic details of MERLIN, discusses the idea o<f units, and
describes scme of the data structures necsssary.

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

Chapter 4 provides a descripticon on "how to writa a3 device
driver®. An annotatsd sample device is provided.

Chapter 5 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 structures
and the means by which software makes MERLIN system calls.
Topics covered in this Chapter are:

- 3 description of the units that MERLIN supports.
- data reprasentation.
-« various data structures such as the system communication area.

. memory layout, and program environment.

2.1 Units

MERLIN, as gstated previously, looks scmewhat like the UCSD
Pascal systam. MERLIN Kknows about saveral units, that is,
external devices to or from which data may be transferred.

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

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

or "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 Interfacs Guide Page 3
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2 - /systerm is the console, that 1is, tthe 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 wnich MERLIN
locks £or commands.

5 - is a user disk. Note =:that 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 - /remout is the remote output device, corresponding to
{7) abovae.

9 .. 12 are user disks.

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

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

2.2 Data Repregentations in MERLIN

This Section describes &the way that data is represented
internally in MERLIN.

MERLIN is implementsed almost entirely in 68000 Pascal, with a
small number of lines of assemblaer 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 systsm.

2.2.1 Characters, Words, and Long Words
Charac=ers, words, and _.ong words ara the three basic data

tyves. Data elements which occupy words are always aligned on
word (aven 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 used to store memory addresses and pointers in
Pascal.

2.2.2 Boolean Data Type

The Pascal implementation has a Boolean data type. A Boolean
is always represented in a single byte quantity. A value of 0
(zero) reprasents false. A value of 1 (cne) 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 1is used to
facilitate access.

2.2.3 The NIL Pointer

As mentioned above, the Pascal implementation uses a long word
or 32=-bit gquantity to represent a pointer. One of the important
pointers 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 representad 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 f£irst byte in the string containing the length
of the string (not including the f£irst byte). This means that
the maximum string length is 255 bytes. A string value must Dde
aligned on a word boundary.

2.2.5 Packed Array of Character

i Page S
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The Packed Array of Char(acter) data twype 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. There
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 Area

MERLIN maintains a System Communication Area in RAM. The System
Communication Area contains global iLnformation that is important
to running programs. Two. of the important items are the
" IORESULT", which is the return c¢ode 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 Llocation $130, The Systsm
Communication Area layout is described herae.

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

PROCESS NUMBER is a word value, which is the current proceass
number. The initial shell is assigned procass
number (. Each subsequent process receives an
incrementad process number.

FREE HRAP 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.

sgysouT is a long word pointer to the initial shell's
standard output file. SYSIN and SYSOUT are used
for court of last resort error messages when the
Pascal systsm rzuns into trouble, £for example,
whenr Lt runs short of allocatable storage.

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

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

DIRECTORY NAME is a long word pointer to the currsntly "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.

QVERLAY TABLE ADDRESS
is a long word valus 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 ,
is a word value that the next process number
will be assigned.

NUMBER OF PROCESSES
is a word value representing the number of
procassas currently active (including the £irst
lavel shell).

PROCESS TABLE ADDRESS
is a long word pointer to the procsss tabls.
The process table is simply a save area for
procsss contaxt information.

3C00T NAME is a long word pointer to the name of the devicea
from which to boot the system.

MEM MAP is a long word pointer to a table describing the
limits of memory available to MERLIN con thae
current hardwara.

B0CTDEV is a word value repraesenting the device number
of the initial bcot devicse.

Page 8 MERLIN 1.0 Interface Guide
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o,
T

byte +0 | , IORESULT i
+2 LA Process Number T
+4 i Pointer to next available free space on the heap T
+8 l Painter to start of System Call Vector T
+12 [7 Pointar to System OQutput File T
+16 L Pointar to Systam Input File T
+20 [ Pointer to System Daevice Table i
+24 L Pointer to Boot Device Directory Name T
+28 [, Pointer to Start of User Command Table T
#32 L, Toeday's Date (held as a Packed Record) T
+34<LA Qverlay Jump Table Address T
+38 L, Next Procaess Number T
+40 L Number Of Procasses f
+42 l_ Pointer to the Procsss Table Array [
+46 L Pointer to the Name of the Boot Device 1
+50 L Pointer to Memory Bounds Map j
+54 i Boot Devics Number £

Figure 2-1
System Communication Area Layocut

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 start address of
the system call vector is found in the system communication ar=a,
described previously. Each entry in the system call wvector is a
long word (32-bit) peointer. The table below is a list of =the
entries in the system call vector.

| Offset | Routine Name | Description
+ + + -
{ 9 | UNIT WRITE Direct write to unic.
i 1 UNIT READ Direct read from a unit. .
2 ONIT CLEAR Clear - reset a unit. ;
3 UNIT BUSY Check if unit is busy. :
4 FPOUT Write one record to a file. !
S FGET Read one record from a file. :
6 FINIT Initialize a file. i
7 FOPEN Open a file. |
8 FCLQSE Close a fila. |
9 WRITECEAR Write a character to a file. i
10 READCHAR Read a character from a file. ;
11 BLOCKIO Block input-ocutput. Transfer a 1
specified number of blocks to or ;
from a file. !
12 FSEEXK Position a £ile to a specific record.|
13 NEW Allocate memory on the heap. :
: 14 DISPOSE Remove allocated memory. DJISPOSE is |
i currently a no-op. Mmemory management|
is handled with MARK and RELZASE. i
13 MARK Margk the currant position of the :top |
of heap. k
16 RELZASE Cut the heap back to a previocusly
MARK'ed position. !
17 MEMAVAIL Determine amount of memory available !
for dynamic storage allocatioen.
18 Get directory name. |
19 LOADL Calls the loader to load an overlay. |
20 REMOVEL Remove (unlcad) an overlay. i
PAR SYSTEM DEBUG If NIL, thers is no debug available. |
22 MERLIN The entry voint to restart MERLIN.
Figure 2-2

The System Call Vector

The last four aentries in the table above are used by MERLIN and
need not normally bDe actassed by usaer programs.
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2.4.1 Calling a System Routine

To call a systsm routine, the appropriate parameters must be
pushed onto the stack. The last thing pushed onto the stack
should be the return address (normally pushed via a JSR
instruction). The address of a system routine 1s 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 exampla, the routine FCLOSE is called
to close a file.

PEA FBUFP ;s Push address of FIB.

CLR.W -(SP) ; Closa type := NORMAL.

MOVE.L $130.W,A0 ; A0 := System Communication Area address.
MOVE.L 8 (AQ) ,AQ ; AO0 := System Call Vactor address.

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

JSR (AQ) s Call the FCLOSE rzoutine.

+«++ Return Address ...; FPCLOSE reaturns to here

2.5 Pile Information Block (FIB)

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

Before a file can be opened, an PIB must be allocatad. The
total number of bytss to be allocated depends on whether using
Block input=output is being used. If Block input-outputis being
used, the FIB is 64 bytes long. In this case, the user must also
allcoccate a buffer for the block. If Bloek input-output is not
being used, in other words the £ile i3 a kext file or an ISO file
of type, the PIB is 576 bytes long, plusz the number of bytss in a
record.

WINDOW is a long word pointsr to the f£file 'windew' -
the area at the end of the FIB that holds the
current record.

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

MERLIN 1.0 Intsrface Guide Page 11
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END OF FILE is a Boolean that is true if the file is
positioned at end-of-file, false otherwise.

TEXT is a Boolean that is true if this is a text
file. This is true for interactive (mode Q) or
text (mode =2) files. If 1s false :or any other
file type.

STATE is a word value that can take on the values 0,
1, 2 or 3. This £ield is only used for text
f£ilas.

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

FILE IS OPEW is a Boolsan quantity. When true, the following

information in the structure is wvalid.

7ILE IS5 BLOCXED 1s a Boolean value that is true 1f the file
reasides on a blocked device.

UNIT NUMBER is a word that contains the current unit number
for this file.

VOLUME NAME is an eight byte string that contains the name
of the volume on which this file resides. The
first byta in the string is the number of bytes
in the volume name.

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

NEXT BLOCX is a word quantity which is the number of the
next block to be read from or written to the
file. This field only applies when the file is
an IS0 or a text file.

MAXIMOM BLOCX is a word quantity that 1is the number of the
last block in the file.

MODIFIZD is a Boolean quantity that, when true, indicates
that this file has bdeen changed.

FEADER is a directory entry. This {nformation is usad
by the file system and contains information such
as the file's name, relative disk location and
latest modification date. The diresctory entry

Page 12 MERLIN 1.0 Interface Guide
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SQFT BUFFER

NEXT BYTE

MAXIMUM BITE

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 separatsly
allocated as in the case of a blocked file.
When SOFT BUFFER i3 true, the following items
are part of the File Information Block.

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

is a word qQuantity 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 £ile.

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

is a S12 byte array -~ the 3iza 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 bytaes long.

The diagram on the next page 1s a graphic layout of a File
Information Block.
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Genaral Information Chapter 2

byte +0 ” l_ Pointer to the File Buffaer T
+4 L End Of Line I End Of File T
+6 £~ Text Pile i 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 cesides 1
+14 L Length of Volume Name i Volume Name (7 bytes)...T
+22 ; Maximum Block T
+24 [ Next Block T
+28 [ R.pea:LSount T
+28 l Pile Has Been Modified I -Onused T
+30 [ First Block |
+32 [ . chtLalcck I
+34 L File Rind [ Uéusnd I
+36 LLonqth Bytnrof Filename i Pilename (13 bytts).....j
+52 | wumber of Bytes in the Last Block of the File |
+54 | Month (4)| Day (3 bits) | Year (7 bits) |
+56 | Unused | Pile has soft suffer |
+58 [ Maximum Byte T
+60 [ Next Byte T
+62 [ Unused i Buffer has been Changed T

+64..87L | 512 byte buffer if the file has a 'soft buffac’ 1
+872 [ 'window' big enough !crAfn. record of the file T
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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 thadt
raside on the device. The aelements in a directory entry are
described here:

PIRST BLOCK is a word quantity which is the number of the
first 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 KIND 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 depending on the £ile kind
field. The values of f£file kind that are of
interest arce:

a a directory header antry.

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 £ill up the word.
2.6.1 Directory Entzy for a Header Record
If the PFILE KIND field in the dirsctory entry indicates that

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

MERLIN 1.0 Interface Guide Page 153
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VOLUME YNAME is an 8-byte field consisting of a length ovse
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 FILES a word quantity which is the number of files on
this voluma. '

LOAD TIME a word quantity wnich is not used - it is.sget t2
zZera.
LAST 3c0T is a word quantity which contains the most

tecent setting of the datae. This word is in
fact a data record.

MEMORY FLIPPED a Boolean quantity only used by the system.
DISK FLI?PPED a Boolean quantity only used by the system.
There are two unused bytes at the end of the
directory header entry.
2.6.2 Directory Entry for a File Entry
I£ the FILE RIND field in the directory entry indicates =zhat

chis entzy is any sort of file, the layout of the entry is as
follows:

tag

ILE NAME is a l6-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 nama.

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

LAST MODIFICATION DATE
is a word quantity c<ontaining a date r2cord
representing the last time that this file was
changaed.

The diagram below i1llustrates Gthe layout of a single directory
ancry. The first section is common to all <Kinds of directory
" eantries. Then the entries on the left hand side correspond =0 a
direcsory neader entry and those on the right hand side
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correspond to a file entry.

.
y

General Information

Byte -=> +0 | FIRST BLOCK !
*2 | NEXT BLOCK |
+4 | PILE KIND | UNUSED l
+6 | DISK VOLUME NAME | FILE NAME f
+14 | LAST BLOCK |
+16 | NUMBER OF FILES l
+18 | LAST ACCESS |
«20 | LAST BOOT | I
+22 | MEM FLIPPED | DISK FLIPPED | LAST BYTE |
+24 | ONUSED | LAST ACCESS |
Figure 2-3
Layout of a Directory Entry
MERLIN 1.0 Interface Guide Page 17

+
~
[ ¥

+
»n
S



General Information Chapter 2

2.7 The Device or Jnit Table

The Device (or Unit) Table contains the maximum aumber of ~
deviges in the first word of the table. The ramainder of =the
table consists of an entry for each particular unit. The overall

layout of the unit table is as shown in :the diagram Dbelow.

"

3yte --=> 0 | Maximum Number of Devicas

|

A -+

+2 | Entry for Device 0 |
+20 | Entry for Device 1 |
yo— -~

+38 1
eses. and so on until ... |

+nn Entry for Device MAXDEV |

!

Figure 2-4
Overall Layout of the Device Table

Each entry in the unit table contains the follewing
information:

VALID QPERATION 3ITS
a word quantity which <¢ontains a bit-map =that
with bits "on" 0 specify thosgse operations that
are valid £for this devics. The »bits in cthe
first word in each entry have the following

meanings:

1 : this wunit can perform a TNITREAD
operation.

2 thisz unit can perform a JINITWRITE
operation.

4 this unit can perform a UNITCLEAR
operation.
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General Information

8 this unit can perform a UNITBUSY
operation.

16 ‘this unit can perform a OUNITSTATUS
operation.

ADDRESS CF DRIVER

BLOCXED

MOUNTED

DEVICE NAME

DEVICE SIZE -

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

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

a Bonlean which when true, indicates that this
device is mounted (a driver is assigned to it).

an eight-byte field 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 device.

is a word quantity which is the number of

512-byte blocks on this davicae. For an
unblockad device, it is 3set to the maximum
intager, 32767.

The layout of each entry in the device table is as shown

balow.

Qffset

+Q I‘ Valid Operation Bits i
+2 i Pointer to Dfive: Routine L
#6 | BLockED | mouNTED |
+8 ' Device Na;o«occupies 1

I8 eight bytes 1
+16 i ' Device Size [

Figure 2-5
Individual Device Table Entries
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2.8 Input Qutput Result Cades

The IORESULT £ield in the System Communication Area contains a
regul: code every time some input-coutput Process is completed.
The table Zelcw describes the codes and their meanings.

J Good cesult. The Qperation complatad
succassfully.

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

2 Eicher a bad unit number, or there is no driver

implementad for this unit.

The requested input output function is not valid
for this device. For example, Dbdlock write o
the kayboard. Also happens wnhen attempting to
open an already open file.

LS

4 Nebulous Hardware Error.

3 Lost Device - a praeviously accessed device went
offline.

5 Lost File = a previocusly accessed f£fils has
disappeared from the file directory.

7 Invalid File Name.

8 No rocom left on the device for the file.

9 this usually indicates something diastzous

oceurred while doing the input-output - the
device is cff-line, for example.

b | No Piles - the named file dces not exist.

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

2 File is Alzeady Qpen - An attempt to open a file
chat is already open.
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13

14

15
16

17

64

MERLIN 1.0 Interfac

General Information

gile Not Open -~ Attempt to operate on a closed
le.

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

Ring Buffer OQOverflow.

Write Protact - attempt &0 write to a write
protectad devics.

Seak Error - Seek on a file that is not a text
file or a blocked file. Also seeak to a negative
record number.

Device Error of unknown origin.
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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

a4

Aé

a?

.. A7 are raserved for system use as follows:
holds the address of the overlay jump table.
holds the address of the user global data.

‘holds the basa address of the local stack
frame. A6 is undefined £for a procedure at the
ocutermost (main) lavel.

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 gshows the run-time envirconment pointed to by
ragister AS.

(AS)

(A5) +20
(AS) +16
(AS)+1l2
(AS) +3
(AS) +4

o o s e s >

I ARGC (argument count)

| ARGV (point t£o Arguments)

| Pointer to Standard Output

| Pointer to Standard Input

I Retuyrn Address

I 0ld Copy of AS

+—t—+—3F+F—+—+—+

Figure 2-7
Environment 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, i{s the return
address. The discussions below cover the following topics:

« Onit input-output.
e File input—-ocutput.

- Memory Management.

3.1 OUnit input-output

Unit input-cutput is at the lowest level of the system
input-output facilities. Unit input-output refsrances the
physical devicas in terms of physical blocks (on a disk). There
are five system interfaces for unit input-output, namely
TUNITREAD, UNITWRITE, ONITBUSY, UNITCLEAR and ONITSTATUS. They are
described in the subsactions that follow.

3.1.1 UNITREAD and UNITWRITE - Direct Unit Data Transfaer

UNITREAD and UNIT#RIT! are used to transfer information baetween
a memory buffer and a specific unit. Parameters are:

it number a word quantity representing the physical unit
number involved in the tranasfer.

boffer address a long word pointer to the memory buffer.

te count a word quantity representing the number of bytss
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to be 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
exampla, 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

UNITBUSY can be called to detsarmine if the unit is busy, that
is, whether it is ready for data transfer. DParametsrs are:

anit number a word quantity which is the number of the unit
involved.

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 - Resat 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 addition ¢to
returning the status of the specified unit, can also be usged to
change unit parametsars. Parameters are:

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

buffer address a long word pointer &o the buffer used for

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

3.2 File input-cutput

This Section describes those facilities that deal with files.
In order to use the Pile input-output facilities, it 1is
neccassary to allocate a File Information Block (FIB). See
Chapter 2 for the details of an PIB. If Blocked input-output is
being used, a buffer must alsc be allocated for the data transfer
operations. The buffer must be big enough to hold the number of
blocks to be transferrad at any time.

3.2.1 PINIT - Initialize a Pile

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

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

bytss in a racord
a word gQuantity. There are special meanings
attached to this parameter if it is 2ero or
negative. If positive, it represents the number
of bytas per record in the file. If zero or
negative, it has the following meanings:

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

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

input-cutput later on.

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

3.2.2 FGET and FPUT - Transfar Fila Data

FGET and FPUT are considered together, since Gthe calls are
identical except for the data transfar direction. There is only
one parameter:

gointer to FI3 a long word pointer to a File Information Block.

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

2ointer toc Filename

a long 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. T™his is composed of a
seven-charactar volume name enclosad between
slash characters "/", followed by a lS=-character
£ile name.

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

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

3.2.4 PCLOSE ~ Closa File

FCLOSE closes a file and severs the relationship between a
program and a file. It flushes out any buffers. FFCLOSE also
disposes of the file in a manner determined by the mode parameter
described nelow. ?Parameters ara:

2ointer to FI3 a long word pointer to a File Information Blcek.
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Mcde a word quantity indicating the disposition of
the file after it is closed. The modes ace:

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

1 lock - makas a file permanent in the
Eile system, regardless of any
conditions menticned in case (0)

above.

2 rge - purges or removes this file
rom the file system when the file
is closed.

3.2.5 READCHAR -~ Read a Character from a File

READCHAR reads a single character from a file. READCHAR only
applies to intesractive (mode 0), or taxt (mode =2) files.
Parametars are:
Pointer to FIB a long word pointar to a File Information Block.

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

3.2.6 WRITECHAR - Writs a Character to a File

WRITECHAR writes a character to a file. There is a field width
specification which can cause spaca £illing. WRITECHAR only
applies to interactive (mode 0), or taxt (mode =2) £files.
Parametsrs are:

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

Character to be written is a byta.
Size ‘a word quantity representing a field width. If

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

3.2.7 SEBK ~ Position to a Specific Record in a File
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SEEK positions a file to the start of a specific record. It is
intended for use in random file addressing situations. For a
text file, it positions to the specified by+2 in the file. The
position is absolute within the file, not relative to tae
previous pogition. Parametars are

Pointer to FIB a long word pointer to a2 File Information 8lock.

Record Number a long word quantity representing the record %o
pesition to. Records are numberad from Q.

3.2.8 BLOCRXIO - Block input=-cutput

BLOCRIO (Block oriented input-output) is used to read or write
whole blocks on a file. BLOCXIC only applies to untyped files -
files created in mode -1. The Dblacks in gquestion are physical
disk blocks. In MERLIN's universe of discoursa, dlocks are 3512
bytas. Parameters ara:

Pointer to FIB 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 Numbar a word quantity representing the block number at
witich to start the tzangfer. 3locks 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
transferrad. I+ {2 important to note that this wvalue may not
always De the same as the number of Dblocks rcequested - ghi
happens when an and-of-file is aencountered. If the 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 describes those MERLIN system calls dealing with
dynamic allocation and de-allocation of memory . Memory
Allcoccation is done on a heap. The heap grows upward from the end
of the user program. The user stack grows downward from the top
of memory. When the two c¢ollide, there is mutual annihilation.

3.3.1 NEW - Allocate Storagae
NEW allocates storage on the heap. Parameters arae:

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

Byte Count a word quantity representing the number of bytes
to be allocated. Nota that if an odd number of
bytes are requestad, NEW rounds up &to an even
éword) number and allocates that number of

ytas.

3.3.2 DISPOSE - De=Allocate Storage

DISPOSE currzently acts as a ne=-op. It does not actually
dispose ot de~allocate storage as in some Pascal
implementations. DISPOSE does, however, return a NIL pointer to
the caller. Parameters are: :

Pointer to Storage )

- a long word. pointer that itself points to
another long word peointer. This ‘second pointaer
is the address of the region of storage to be
de=allocated.

3yte Count a2 word quantity represanting 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 RELZASE are used in conjunction to de-alloe
previcusly alloccated storage. They ara identical in &
parameter requirements: '

Pointer to Storage

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

MARK is used toc "ramember" the current position of the top
heap. RELEASE subsequently uses the point
that MARK raturns to cut the heap top back
the praviously MARK'aed peosition.

3.3.4 MEMAVAIL - Determine Available Memory

MEMAVAIL returns, on the stack top, a long word gquantity 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
8 a long weord pointer to a string which
represents the name of a volume whose directory
is to be read.

fointer to Directorg
- a long word pointer to an area of memory larde
encugh to recsive an entire directory.
Device Blockad indicator
is a ocng word pointer to a Boolean quantity

which s set true if the device is Dblocked
device.

Davicea Numbez is a long word pointer to a word quantity which
is set to the devics number. '
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Device is Valid Indicator

a lLong word pointer to a Boolean quantity which
is set to true is the device named by the first
parameter above is actually on the system. If
this parameter s assigned the value false, none
of the previous three parameters are defined.

The interpretation o©f 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 other
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 Device-Blocked parameter is set to false if the device is
not a blocked device (such as the /printer). In this case, the
Directory parameter 1s meaningless. If the Device=Blocked
parameter i3 set to true, the device is a blocked device, in
which case the Directory parameter contains the directory read
in from that volume.
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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 Piarametar

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 pazticular unit driver. The
values of the command are:

0 Install the driver - perform any required initialization.

1l Read from the unit.

2 Write to the unit.

3 Clear the unit - reset (t to its initial state.

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 1is
called with the install parameter. The unit can
perform any inicialization <ode neccessary to
set up cyelic buffers, placa interrupt vectors
and so on.

Read and Write Are self-explanatory.

Clear Initializes the davics - clear pending
interrupts and such.

3usy Check if the unit is zeady for data transfer.

Status Return the status of the unit. This operation

is device dependent.

Unmount Unmount the unit. This is called when the unit
is re-assigned a 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 intarspersed. The driver reprasents a2 model to be followed
in broad ocutline 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 organized in this way can be located
anywhere in memory and is independent of location.

IDENT CDURTDLRI

~s

GLOBAL OARTDRIV
UARTDRIV - The NEC PD720Ll UART Unit Driver

; Parameters: DO.W - Unit Number

H Dl.L - Address of Buffer

: D2.W - Count

H D3.W = Block Numbar

H D4.W - Command

; D5.W - Accass Mode

H Input Parameters: Result values:
; Command Onit Addr Count Block Mode ICRESULT 3usy
: 0 - Install DA.W D7.W

H 1 - Read p0.W DL.L D2.W D3I.W DS.W D7.W

s 2 - Write p0.w DLlL.L D2.W D3.W DS.W D7.W

; 3 = Claar DO.W D7.W

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

: § - Unmount DO0.W D7.W

To interpret the table above, the unit number for this driver
is always passed in register DO.W. All commands always recurn an
IORESULT in reglster D7.W. OUNITRBOUSY, for example, is the only one
that passes a result back in register DO.B. The UNITREAD,
UNITWRITE and UNITSTATUS commands all expect a buffer address in
registar D1.L and a byte count in register D2.W.

In the case of the Statuys command, the value in register DR2.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.

~o o g

UARTDRIV
CLR.W D7 IORESULT := 0.
MOVE.L D1,A0 AQ := Data buffer address.
LEA OURTTABL,AL Al := Base address of offset table.

LSI..W #lID4
MOVE.W 0(Al,D4.W),D4
JMP 0(Al,D4.W)

D4 := Command*2 for word count.
D4 := Qffset from URTTABL.
GO tw appropriate driver.

e w8 we e o e

’

URTTABL DATA.W OURTINST-URTTABL
DATA.W URTRD-URTTABL
DATA.W ORTWR-URTTABL
DATA.W ORTCLR=-URITABL
PATA.W URTBSY-URTTABL
DATA.W OURTST-URTTABL
DATA.W URTUNMT-URTTABL

Install driver.
Read from UART.
Write to UART.
Cleaar UART.
Test if Busgy.
Return status.
Unmount driver.

e N8 Ne Ne Ne we we

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

; Constants to define the UART base addresses.
UARTA EQU $600000 ; UART A data register.
DARTAC EQU $600002 ; UART A command register.
?
7
TRTINST 1 URTINST - Install the Driver.
MQVE #UARTAC,AQ ; AQ := JART A control register.
MOVE.B $13,(A0) ; Select register 0.
MOVE.B #18, (AQ) : Resat the whole UART.
MOVE.B #2,(A0) :  Select ragister 2.
cess MmOre code to
esee initialize the TART
RTS s Return to the callecr.
H
2
TRTUNMT 1 URTUNMT - Unmount the driver,
RTS 1 Nothing tc do in this driver.
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.
’

URTRD ; URTRD
UrdLoop SUBQ.W $1,D2
BMI.S UrdExit
UrdBusy MOVE.B OUARTAC.L,DO
ANDI.3 #1,D0
BEQ.S UrdBusy
MOVE.2 UARTA.L(AQ)+
BRA.S UrdLoop
UrdExit RTS

Read character (s) from UART A.
Any more characters wanted ?
No - return to caller.

DQ := UART status register.
Chaeck if receiver full.

No - wait uneil it is.

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

Finished - return to caller.

s “a e we Ne we we we

’

URTWR ;  URTWR Write character (s) to UART A.
UwrLoop SUBQ.W #1,D2 Any more characters to write ?
BMI.S UwrExit ; No = return to caller.

.+s. remaining leogic similar
eess 0 URTRD excapt for
cees direction of transfaer
QwrExit RTS + PFinished - return to caller.

.
’

- '

JRTCLR ' " URTCLR - Clear the UART driver.
MOVE.B UARTA.L,DQ Read charactar if present.
RTS Return to caller.

- we W

.
4

6RTBSY ; URTBSY - See if character available.
MOVE.R UARTAC.L,DO DO := UART status register.
ANDI.W #1,DG Check if receiver f£full.

SNE Do ; Make condition code into ...
NEG.B Do $ «.. a Pagcal Boolean.
RTS ; Return to caller.

6REST ; UART status - nothing to do.
RTS : Return to caller.

' END TDARTDRIV ; End of the wnole driver.
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This chapter
procadure intecfaces,

Interface Definitions in Pascal

Chapter S

Interface Definitions in Pascal

‘shows

precading Chapters.

the Pascal type definitions,

and Tyve Definitions

5.1 Basic Constant

Const
BLOCKSIZE
VIDLENGTH
TIDLENGTH
MAXDIR
MAXDEV

SYSCOMPLOC
LOCODELCC
HICODELOC

FNORMAL
FLOCK
FPURGE
FTRONC

string8Q = string({80];

dirrange =

s a0
WNHO

e wo we w8

0

52

15;
72;
20;
22;
19;
10;
$0180;
$01408;
$010¢;

|

>

L
L

{

number of bytes in a disk block

number of characters in a volume name
number of characters in a file name
max number of directory entries/volume
max number of devices on the system
number of entries in system call table
number of entries in user call table

max number of processes allowed
System Communication Area Pointer
Lowest memory location pointer
Highest memory location pointer

Pile disposition codes

.o MAXDIR;
vid = string ([VIDLENGTH]:
tid = gsering (TIDLENGTH];

MERLIN 1.0 Interface Guide
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and the
te MERLIN. The information given here |is
the Pascal representation of the narrative

in the
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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 .. 3l;
gonth : 0 .. 12; [ 0 => date not meaningful |}
end;

5.1.2 Layout of a Directory Entry

direntry =
packed record

firstblock : integer;

nextblock : integer;

status : boolean;

£iller : 0 .. 2047;

case fkind : filekind of
SECURDIR, UNTYPEDFILE:

{(dvid : wid, disk volume name
deovblock: intager; last block of volume
dnumfiles: intsger; number of files
dloadtime: integer; time of last access

dlastboot: datarec); most recent date setting
MenmPlipped: Boolean; TRUE if £lipped in memory
DskPlipped: Boolean:; TRUE if flipped on disk
XDSKPFILE, CODE¥ILE, TEXTPILE,
INPOPILE, DATAFILE, GRAFFILE,
POTOPILE:
(dtids tid; { title of file !
dlastbyte: 1 .. BLOCXSIZE; { bytes in last block
daccess: datarec); { last modification date {

end;

directory = a::ay[di::angc] of dizant:y,
pdirectory = “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: (FIsBlockad: Boolean;
funit: integer;
tvid: vid;
frepeatcount,
fnaxtblock,
fmaxblock: intager;
FModified: Boolean;
fheader: direntry;
case FSoftBuf: Boolsan of
true: (fnextbyte, fmaxbyts: integer;
PBufChanged: Boolean:
fhuffer: array(0..511l] of byte;
fuparrow: integer));
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

pprocraec = “procrac:

procrac = record d4: array(0 .
a: array(0 .
no: integer;

. 71 of longint:
. 71 of longint;

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

$.2.1 Unit Input Qutput

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

Procedure UNITWRITE (unikno: Integer;
buffer:pbytas;
count: Integer;
blockno: Intager;
mode: Integerx);

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

Procedure UIOINIT:

wn
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§S.2.2 FPile Input Qutput

Procedurs FINIT(£: pfib; recbytes:
procedure FGET(£: pfib);
procedure FPUT(f£: pfib);

procedure FOPEN (fpathname: pstring64:

£: pfib:
NewFlag: Boolean)

integer) ;

procedure PFCLOSE(f: pfib; fmode: intager);

function PFREADCHAR(f£f: pfib): byte;

procedure FWRITECHAR(fL: pfib; ch: byte; fsize:

procedure FSEEX(f: pfib; frecno: longint);

function BLOCXIO(f: pfib:
fhuff: pbytas;

fblocks, fbock: integer;

ReadPlag: Boolean):

MERLIN 1.0 Interface Guide
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Chapter 1 ’ Introduction

Chapter 1

Introduction

The Linker 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
exacutable.

The Library utility builds a library from relocatable
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 socurca taxt of a program to an executable
object code £ile, the user must proceed as follows:

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

2. The relocatable 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
gimply by typing its filename.

The following chapters in this manual describe the Linker and
Librarian object-cocde management system.

Linkar/Library Reference Manual Page 1



Introduction Chapter 1

1.2 Qverview 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 rslocatable object-code modules.

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

are constructed, together with details of the various tyves 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 referencad into the final loadable
output file. ‘

In order to 1link relocatable modules into an executable
objact-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 listed. If no listing file
name is given, no memory map information is generated.

. The name of the object-code f£ile in which toc write the final
linked output.

. The name(s) of the file(s) from which the reloccatable
object-code is raad.

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

A typical Linker rum is shown below. Linker responses are in
bold face text, and user.input is underlined.

Linker/Library Reference Manual Page 3



Linkar Chapter 2

Zxample of Linker Usage

$ linker

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

(C) 1981 Silicon Valley Software, Inc.

Listing Fila - /conscle

Output file(.OBJ] - myproglinked

Input file[.0BJ] - myprog

Input £ile{.0BJ] - paslib

Input file(.0BJ] - .

cssee Lots of Linker Messages .....

3

The Linker Keeps prompting for more "Input files" until an
empty line (carriage return) is entered. This enables the entry
of a whole list of libraries as places from which to satisfy
external references. The last one entaered 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 Linker cannot find a specific input file, it displays a
message to the affect:

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

is simply ignored and the link can be completad with no advarse
consegquences.

2.1 Linker Options

Linker options are supplied on the command line when the Linker
is called up. Linkar options are introduced by a "+" sign, a "="
sign, followed by a lettez, or a "2". The options are as follows:

? 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 guick-load 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.

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

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

2.2 Linkar Error Messages

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

Wwarnings are correctable errors. The error can be
corrected and the link proceeds. For example,
migsspelling a filename will result in a message
te the effect that the file cannot be opened, at
which point the filename can be retyped.

Errors are correctable in -that the user can proceed
with the link process, 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 returns
ta the shell.

2.3 Partial Linking

As mentioned above, the Linker can perform a partial Llink,
where the final output is not neccesgsarily 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 subsequent link operations. The output of a

Linkar/Library Refarence Manual Page 5
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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 £rem a
library (maybe the user forgot t¢ include the library in the link
process), or it also can appear when doing a partial link, in
which casae the message i3 to be ignored, since the full link will
be done at a later date.

Dage 6§ ' Linker/Library Reference Manual
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Chapter 3

Library Otility

The Librarian binds compiled or assembled <crelocatable
object-code modules into a collection called a libracv. 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 e2nd 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 generation 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
responses are in bold face text and user inputs are underlined.

§ library
LIBRARY - MC68000 Library Otility

20-Jul-81
(C) 1981 Silicon Valley Software, Inc.

Listing file - /console
Qutput Pile{.0BJ] - bodleian
Input file{.OBJ] - bookshelt
Input file(.OBJ] - stacks

i .0BJ] -
Lnpat fligés oflinteresting Librarian messages ..--.

secee

3

a . . v issues
1f the Librarian cannot gind the specified input file it 1issue

page 7
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a messade to the aeffect:

The file 'whatﬁve:.obj' can't be opened

Page 3§ i i
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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 i3 acceptable te the Linker and
Librarian.

4.1 Notation Used to Describe Obiject File Formats

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

Objects enclosed in "angle brackets", "<" and ">" are 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 bhe ampty).

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

4.2 Linker File Layout

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

<Link File> 3

::= <Module File>
11 <Library File>

Linker/Library Reference Manual ' Page 9
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<Module File>

<Library File>

<Unit File>

<Execute File>

<Module>

.
s

<Qther Block>

AR Y]

as os e et e

Chapter 4

<Unit File>
<Execute File>

<Module>* EQF mark

<Library Module Block>+ <Library Zntry Block>+
<Module>+ <Text Block>* EQF Mark
<Unit Block> <Module>+ <Text Block> EOF Mark
<Executable Block> <Module>*

<Quick Load Block>

<Module Name 3lock> <Other Block>+ <End Block>

Entry Block

External Block

Start Block

Code Block

Ralocation Block

Common Relocation Block

Common Definition Block

Short External Block

Data Initialization Block

FORTRAN data arsa 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 Byte Level Description of Linker Blocks

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

"identifier byts”".
(base 16) upwards.
1l56) is an attempt

This block identifier takes values from 80
The choice of values greater than 80 (base
tc 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

Object File Formacts

4,3.1 80 - Module Name Block

oyte -=>

80

size

12

20
24

module name

sagment
csize

comments

name

+ o —————— tm—————— +
| 80 | size (3 bytes) ]
+ -+ + Fm——————— +
module name
(8 bytes)
-+ + - ———

segment name !
(8 bytes)

4 + -
csize (4 bytes) l

o . do

fr—+t—+

aad

comments (24 .. siza-l bytes) ... |

s

+ + + ————

Hexadecimal 80 indicates a Module Name Block.
Number of bytes in this block.
Blank padded ASCII name of module.

ASCII name of segment in which this module will
reside.

Number of bytes in the code block for this
module,

Arbitracy 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 -

Syte -=>

82

size
link name
user name

loc

comments

Object File Formats

Entry Point Block

+ + + e ——— -

0 | 82 | size (3 bytes) |

+ “+ ———————————— T e +

4 l link name {
8 (8 bytas)

12 i user name l
(8 bytes)

+ + + + ———

20 | loc (4 bytes) |

24 [

do
o

comments (24 .. size-l bytes) ...

-

Hexadecimal 82 indicates this is an Entcy Point
Block.

Number of bytes in this block.
Blank padded ASCII Linker name of entry point.

Blank Padded ASCII user name of entry point.

Location of entry point relative to this
module.

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

- -

ovte --> Q i 84 j size (3 bytesl T

4 l : start (; bytes) ) -—--T

8 L . gsize (1 bytes) ; -—~‘T

12 L commenté (L2 .. Eize-L byées) cos I

84 Hexadecimal 84 indicates this is a Starting
Address Block.
-size Number of bytes in this block.
start : 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 Block

byte -=> Q i 8% l sizet(B bytasi j

s ~addr (4 bytes) |

8 [ object-éodo (8..%129—1 byées) cee I
85 Hexadecimal 85 indicates this is a Code Block.
gize Number of bytes in this block.
addr Mocdule-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

+ + + —mm—————— +
byte ==> 0 | 87 | size (3 bytes) l
+ + e emem toue ———
4 common name
(8 bytes)
+ -+ -+ temm————— +
12 | ref L (4 bytes) |
16 | ref 2 (4 bytes) |
20 | ... |
e + + -+ -
I each reference consumes 4 bytaes ]
+ o e - -
I - . . I
- + + + ————
8§+4*n | ref n (4 bytes) |
87 Haxadecimal 87 indicates this is a Common Block
Reference. -
size Number of bytas in this block.
common name Blank padded ASCII common block name.
raf 1 Location of £first refarence relative to this
module.
ref 2 Location of second reference relative to this
module.
o & e Other raferences relative to this modulg.
ref n Location of last reference 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.
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4.3.10 89 - short External Reference Block

+ + + + ————
oyte =-=> 0 | 89 I size (3 bytes) [
+ + e o n e ——— +
4 { link name !
(8 bytes)
+ + - + -
12 user name
(8 bytes)
20 | ref 1 (2 bytes) | ref 2 (2 bytes) |
18+2*n | e | 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 wuser name of external
references,
ref 1 Location of first reference relative to this
module.
ref 2 Location of second reference relative to this
module.
« . s Locations of other raferences relative to this
module.
ref n. ' Location of last reference relative to this
module.

The Linkar does not yet support the short external reference
bloek. 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-ragistaer, 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 ———pm——————— -+
oyte -=> a | 8Aa | size (3 bytes) l
+ - -+ e e e e e o +
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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Object File Formats

4.3.12 8B - FORTRAN Data Arga Initialization Block

. o

88

+—+

siza (3 bvtes)

-

- -y e - -

data area name
(8 bytes)

o

daddr (4 bytes)

t—t—t—t—+

data occcupieg bytes 16 .. size-l:
in the rest of the block | 00 *

e

byte --> 0 |
. +
12 |
18 l
88
size

data area name

daddr
data
Q0 »

Hexadecimal 8B indicates this is a FORTRAN Data

Area Initialization Block.

Number of bytes in this block.

Blank padded ASCII name of PORTRAN fixed data

area.

Starting address for this data.
The initialization data.

If the size of the data block is

one byte of 00 added to make the
number of bytas in size.

Linker/Library Reference Manual

odd, there is
block an even
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4.3.13 8C - FORTRAN Data Area Reference Block

byta --=> 0 | 8c | size (3 bytes) l
o o + + -
4 data area name
(8 bytes)
+ o + o o 1ot s e e -+
12 | ref 1 (4 bytes) l
16 | reaf 2 (4 bytes) I
| . i . !
| each reference consumes 4 bytes |
| it - !
g+4*n | taf n (4 bytes) |
8C Haxadecimal 8C indicates this is a FORTRAN Data
Arsa Refesrencs Block.
.size Number of bytss in this block.
data area name Blank padded ASCII name of FORTRAN fixed data
area.
ref L1 Location of first raferencs.
cef 2 Location of first reference.
. e . Location of other references.
ref n Location of last refarence.
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4.3.14 8E - Quick Load Exacutable Block

size (3 bytes)

- o o

pyte —~=> 0

8E

st

- v+ — 4

rt location (4 bytes)

.
o
fo
o
T
-

® &

data size (4 bytes)

t—+—+—+—+

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

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 block 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 Sizea of second FORTRAN Data Area.

.« o s Sizes of other FORTRAN Data Areas.

size n Size of last FQRTRAN 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

Linker/Library Reference Manual
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« o e Numbers of other modules referenced.

module n Number of the last module referenced.

4.3.17 91 - Library Entry Block

wla. o

address (4 bytas)

byta —-=> a I, 91 j size;(3 bytesi f
4 | r link'name I T

| . (8 bg_tes) . 1

12 l modéle L .« . e .;. o o . z

1] |
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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 Executable Data Area Reference 3lock

o 8 it s o e e B -+
ovee -=> 0 | 93 | size (3 bytes) |
: + e p— o ——— +
4 | area number Lo v o v o o e e
+ - ——— b ——— “+
6 | cef L (4 bytes) i
. - + e e et
10 | ref 2 (4 bytes) I
+ -+ -+ —-—— -
t - - Ll I
%4 TS + + -t
| each referance consumes 4 bvtes l
+ o -+ + ———
| e . . _ |
+ -+ - + —————
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 numbec.
ref 1 Address of first reference.
raf 2 Address of sacond reference.
. e e Addresses of other references.
ref n Address of lasgt 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 0Q 00 QO
six bytes of zero filler.

size 1 Size of first FORTRAN Data Area.

size 2 Size of second FORTRAN Data Area.

« .o . Sizes of other FORTRAN Data Areas.

size n Size of last FORTRAN Data Acea.

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.

Linker/Library Referencs Manual Page 33



Obiject File Formats Chapter 4

4.4.2 Format of the Jump Table

o Le e

—————

A4 --> sstTOP |L Numbe% of Segm;m:S' (2 bg;ces) |
+2 [ Main éegment T;ble (32 Qytes) -_T
+34 | Seq&ent Tabl; #2 (32 gytes)---+
!4 SQQéeét.T;bi?.#& 235 éytes)
2+n%32 | Dummy Table #n+l (4 bytes) T
1 S_STA#E Desc:igtor (10 éytes) I
‘ Seg;ent #l 9;2 Descriétor [
{ ‘Segéeﬁt.#i éta 5e;c£iéto: I
{ sgqﬁent 2 P;l Descriéto: T
e s % s e e s o o & All segment
Segment #2 P#n Descriptor descriptors

+ + + + + are 10 bytes.

L Segmant #3 Pfl Descrigtor l )
I
L Sag. #mLP#n Descgipto: (lé bytes) [
-20 | Address of REMOVEL (4 bytes) |
-16 I Add:iss of Bu%ft: (4 bgtas) [
-12 [ Addzesi of COdc;Filc (4 éyt-s) j
-8 [ Activg chmenctnist (4 éytes) j
-4 | Address of SSTOP (¢ bytes) |
$SLOADIT ] Obj;ct—coda gnccassa:§ to {

load and executes a sagmant.

o T I
™ ™ Lot L ™
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4.4.3 Layout of a Segment Table

A Segment Table consists of esight 32-bit values:

+ + + e -
bvte --=> ] l Addreis of first descriptor T
4 T Filé AddressTof Segm;:E ------- T

8 [4 Siée of cod; in byteé ———I

12 [ Actéal Addre;s in Memé:y [

l8 i chatch Ret;rn Add:e;s (

20 | Seément Ref;rence CQ;nt T

24 j Acéfve Segmént-list iink -I

28 l .« . .‘ Rese;ved r. . . i

. do oo
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 Locading a Segment

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

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

1. The locader 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
antry.

4. Patches the return address on the stack to return th:ougﬁ
the anti-locader entry=-point '$$REMOVEL'.

5. Jump to the procedure aentry-point which caused this loader
invocation in the f£irst place.

Further calls to entry-points in the segment are thus only
slowad by a single JMP instruction instead of a loader call.
When the initial call to that segment eventually returns, it will
pass through '$$REMQOVEL', which removes that segment and reclaims
the memory which that segment uses.

4.6 Running a Program

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

l. The file containing the exscutable 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
Writing a Corvus CONCEPT Driver

Subject: Writing a Corvus CONCEPT Driver

Rev Lvl: 01 08-23-82 L. Franklin
0% 11-08-82 L. Franklin (Update i1nterrupt vector

w

This Technical Note discusses the basic conuepts of wriiting a
driver for Corvus CONCEPT Operating System, tien s5hows an exdlipie
of such a driver written in 48000 assembler coda.

5.1 Driver Calling Conventions
Driver parameters are passed in registers, as foliows:

Unit number

This parameter i1s useful for validity chwcking when a
given driver c¢an have more than one logical device
assigned to a single physical unit <(such as a disk).

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

i D2 W | Length of data transfer

H i Number of bytes of data to be transferred.

o= = e - - e e e e emm A s M R e e e e e e e e e — -
{ D3.W ! Btarting block number

i { Block number at which the transfer is to start This

H i is only applicable to blocked devices.

————— - e e = s = - e e b G m = e At = e e e - e = = =
¢ D4.W ! Command

i { Determines what operation (UnitRead, UnitBusy and so

H t on), that the driver is to pecform. This parameter 1s

{ i\ described in detail below. This parameter is the only

i i valid parameter passed to UnitClear or UnitBusy.

b m— - — L ki e e e et “+
I DS.W | Mode

H ! Device dependent and control operations such as

H { whether data compression characters are to be

H ! recognized.

—————— R ket - et m e — - —————— -

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

Ny
Qu

Copyright 1982 Corvus Systems, Inc. MHovamber 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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Writing a Corvus CONCEPT Driver

4.3 Static RAM Information

Each I/0 slot
designated for
in the slot.

available for
used during a
locations are:

is assigned

a 256 byte area in static RAM. Thae RAM

each slot may be used in any manner by the device
Additionally, a 912 byte static RAM buffer is
very temporary operations. This buffer may only be

single call

to the driver. The static RAM

______________________________________ -
Static RAM for I1/0 slots |
______________________________________ -
statioc RAM for slot | device i
______________________________________ +
static RAM for slot 2 device i
______________________________________ +
static RAM for slot 3 device H
______________________________________ +
static RAM for slot 4 device \
____________________ -
______________________________________ +
Buffers and stack |

- o e = = = e e = = - +
I1/0 buffer (512 bytes) '
______________________________________ +
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6.4 PROM Default Interrupt Vaectors

The Corvus CONCEPT workstation PROM ocontains default intercupt
handlers. If a driver uses gystam interrupts, the interrupt
vector used by the driver must be restored when the driver 1is
unmounted. The PROM also contains a4 table of default interrupt
vectors which must be used when restoring an interrupt vector
during unmount. The PROM locations for the default interrupt
vectors are:

H Default interrupt vectors | -
b ——————— b ————— R L L L R +
¢ 10070-10073 | CPivecl ! level 1 interrupt vector (3LOTS) |
A — - - A e - e e R e e R +
1 10074-10Q077 | CPiveol ! level 2 interrtupt vector (DC1) i
- ——— - 4o e e e e " - v - = = - = +
i 10078-1007B | CPivec3 i level 3 interrupt vector (OMNINET) H
D e aiatad P - ———— o e = e = = ————— +
i 1007C-1007F | CPivec4d i level 4 interrupt vector (DCO} H
e - - ————— N e e o - - e . - +
{ 10080-10083 | CPivec$S { level § interrupt vector (TIMER) §
e, ————- o ———— P e = = = — +
i 10084-10087 | CPivecsé i level é interrupt vector (AKYBD) H
- 4o - P e e o . e e e +
! 10088-~-1008B | CPivec? i level 7 interrupt vector i
R e e e - ——— e e e e o o e v = e e = e - +

Copyright 1982 Corvus Systems, Inc. Novaember 8, 1982
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6.5 Driver Example

The code below shows an entire driver with explanatory notes
intersparsed. This driver represents a modal to be followed in
broad outline rather than slavishly. Note the use of a table of
self-relative addresses which the drivaer uses to jump to its
various sections. A driver organized i{n this way can be located
anywhere in memory and is position independent. This is &
requirement of the Corvus CONCEPT OQOperating System.

IDENT DRVDTACOM
GLOBAL DRVDTACQOM

; DRVDTACOM - The DataComm driver

H

; Parameters: D0O.W - Unit numbaer

; D1.L ~ Address of buftfer

i D2.W - Count

; D3.W - Blook Number

; D4.W - Command

: D5.W - Access Mode

. Iinput Parameters: Result values:
: Command Unit Addr Count Block Mode IORESULT Busy
H 0 - Install Do.w D7 .wW

H 1 - Read DO.WwW DI1.L D2.W D3.W DS.W D7 .W

H 2 - Write pe.w D:.L D2.W D3.W DS.W D7 .w

; +3 - Clear DO.W D7 .W

H 4 - Busy Do.w i D?.w DO .B
i 5 - Status D0O.Ww DiI.L D2.W D7 . W

i 6 - Unmount DO.W D7.W

The unit number for this driver is always passed in register

DO .wW. All commands always return an IORESULT in register D7 .W.
UnitBusy is the only command that passes a raesult back in
raegister DO.B. The UnitRead, UnitWrite and UnitStatus commands
all expect 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 which is used by the operating
system.

Copyright 1982 Corvus Systems, Inc. November 8, 1982
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The nmext section is the entry for
Driver Header Table is organized.

i
’

Driver related equates

1

i0OEioreq equ J H
MaxCmd equ é i
; Some UART equates

DcmPort equ $30€21 i
Uda equ 0 P
Ust equ Z i
RdBit equ 3 i
WrBit equ L H
; Entry point for the DataComm dri

DRVDTACOM
; Driver Header Table

I

bra.s DcmRegq H
data.b 0 H
data.b 15 H
data.b 82,07,04,00 i
data.b dhmlen ;
dhm data.b 'DataComm driver';
dhmlen 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 §

a8 driver, illustrating how the

IORESULT invalid [/0 request
Maximum valid command

DataComm O UART pointer
UART data port offset
UART status port offsat
Busy bit for input ’
Busy bit for output

ver

Go to start of driver ezecution
Deviocoe blocked
(g false,
Valid commands
Date (year,
Length ot
ID message
Value of ID message

1 true)
(1-31)
month, day,
ID messaige

filler)
length
the operating system when

aced at the driver entry point

and are the summation of valid

Command ocodes are:

| = UnitRead 4 - UnitClear 16 - Unit3tatus
2 - UnitWrite 8 - UnitBusy
Date and ID message are used to help track different versions of
the driver. The ID message and message length (ie, a string) may
be up to 30 oharacters 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

i

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

Copyright 1982 Corvus Systems., Ino. November 8, 1982
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Subject: Ezecuting a Program from Corvus CONCEPT Pascal

Rev Lvl: 0L 09-1%-82 L. Franklin

This 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 intaernal to the 5VS
Pascal compiler.

Refer to Technical Note 1if 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 function 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 exacutable code
4 - file is not linked
5 - code file open error
4 - too many processaes (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 specifiaed, tha current volume is
searocohed for the specified program file. If the file
is not found in the ocurrent 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 "!" prefig indicates the
‘program file is in the system volume. 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 thea default output file FIB for the called program.
OUTPUT may be usaed to specify the default output file
of the current program.

pArgPtrs - is a pointer to an array of argument string porncters.
The array contains “"NbrArgs" entries.
NbrArgs - is the number of arguments to be passed to the called

program (ARGC) .

If function key labels are in use when the CALL function is
executed, the calling program i{s responsible for turning off and
reinitializing the function key labaels. I1f the called program
does not require user input, no special function key label
processing is requirad.

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

procedure callpgm;
type stréd4d = stringlé41;
pstréed = Agtréqd;
strtbl = array [1..1001 of pstré4d,
pstrtbl = Astctbl;
var result: integer; p: pstrctbl;
begin
p = NIL;
result = call ('/CCSYS/MEM' . .input,output,pa,0);
end;

This ezample outputs a simple memory map to the console.

Copyright 1982 Corvus 3ystems, Inc. September 15, 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. 13-May-81

Page |

; Corvas CONCEPT bit manipulation functions

GLOBAL BITPLIP,BITSET, BITCLEAR,BITTEST,SHIETRT,SHIFTLT, MAKEBYTE

; Fomction BitFlip (data,bitnum.
BITFLIF MOVE.L (SP)+,Ad
MOVEM.V (8P)¢,D0-DI
BCHG Do)t
MOVE.V Di,(8P)
Jue (AQ)

; Function BitSet (data,bitnum.
BITSET MOVE.L (8P)+,Al
KOVEX.W (8P)¢,D0-D1
BSET - DO,D1
MOVE.W D1, (8PF)

JHP (AD)

; Function BitClear (data,bitnua:

BITCLEAR
MOVE.L (SP)+, A0
NOVEM.V (SP)+,D0-D1
BCLR 0e,0t
NOVE.V D1,(SP)
JNP (a0)

; Fonction BitTest (data,bitnum:
BITTEST HOVE.L (SP)+,AD
MOVEN.V (8F)+,D0-D1
CLR.W  (8D)
BTST 06,01
BOFF.5 BTI
HOVE.B &1,(SP)
BTI JHP (A3)

integer). integer;

, A0 = retorn address

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

, place changed word on stack

i return to Pascal

integer): integer,

AQ = return address

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

place changed word on stack
return to Fascal

integer): integer,

i M = retarn address

; Db = bit ambr, DI = data word
; elear the bit

; place changed word on sfack

, teturn to Fascal

integer): boolean,

i M = return address

, DO = bit nmbr, DI = data word
. assume f{alse = 0

i test the bit

bit is on. return true
return to Pascal
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LU LI

S10 ; Fumction ShiftRt (data. integer): integer;

Sit
1036 285¢ 53t SHIFTRT MOVE.L (5P)+,AD , AG = retucn address
0038 3%ir S4t NOVE.W (8P)+, D0 ; DO = word te be shitted
0038 E248 35t LER.V 41,00 i shilt it right
063C TN H MOVE.V D8, (5P) , push result on stack
003E  4EDC §71 JHFP (Al} i return to Pascal

1

i,

¢t ; Fuoction Shiftlt (data. imteger). integer;

[ LI
0040 203F §2% SHIFTLT KOVE.L (SP)e, M i A0 = return address
0042 301F [¥1 NOVE.W (81)+,D0 , D0 = word te be shifted
0044 E348 e LSL.y 1,00 , shift it left
G046 IEN ¢5t HMOVE.W D¢, (5P) , push resuit on stack
8048 4EDC [ JHP (AD) . teturn to Pascal

7t

[1 LI

§¥t ; Fonction MakeByte (u: integer). byte,

e,
004A 710 HAKEBITE
G04r  105F 71t KOVE.L (8P)+,AD
004 30IF 73t MOVE.V  (5P)+.D0 , get w
1048 1EN0 741 HOVE.B 00,(SP) , tatarn fuaction valee
0050 4EDO 75t NP ({18 . teturn to Fascal

14t

170 END
SBITCLEAR 000018+ *BITSET 00068cCe BTI 000034+ *SHIFTLT 000040+

*RITELLP 000000+ *BITTEST 000034+ *MAKEBYTE  000Q4A+ #SHIFTRT 100034¢

0 etrors. 78 lines.
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CCLIBASH

Page |

File: celib.asa.text
Cate. 046-0ct-82

Corvus CONCEPT operating system interface

IDENT

GLOEAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

CCLIBASH

08actSIt,08actSev,05a1t5it,08altScv,085itType
0SmasDev,08displv,05kybdDv, 08t inDv
08omniDv,03dcnzDv,05dcat Dy, 08s1tDy

08ext{CRT, pdSuseciD, pOScurWnd,p0SsysWnd, pOSdevNan, p0Sdate
sGetDir, sPutbic

include "/ccos/us.ghl.asm. text
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17,
18t File. os.gbl.asm. text
19% , Date. 10-Aug-83

e

e

12 |, Corvys CONCEPT operating system data structore aquates

3t

e

[ F L

16* ; Additional Corvas CONCEFT I/G result codes

i, .
GC000063 18t [0Eioreq aqu ] ; Invalid 1/0 reqoest

in ;
66000815 10t I0Enotcs equ 3 ; Transporter not ready
00300014 31 J0Etimot equ 11 i Timed out waiting for Omninaet event
q080d¢1? 32t [0Enobu! wgu 13 + Read without a valid weite bufier

EEL i
gooa0820 34t 10Ewndfn equ 31 ; Invalid window function
60000021 33% J0Ewadbe equ 31 , Window create boundary
s00o0022 34t [0Ewndes equ kK] , Isvalid oharacter set
00008023 371 [0Ewadde equ 35 , Delete current window
40000024 34t [0Ewndds equ 34 ; Delete gystem window
paedoozs 19t [0Ewndiw equ 7 ; Inactive window
400005124 40t J0Ewndwe equ K1} ; Invalid window racord
00000027 {1t 10Ewndwan eqo 3 , Invalid system window nusber

{2 f
1111101 ) 43 [0Enodsp equ 11 , Display driver not available
€0a0009 44% [0Enokyb equ 4 , Keyboard driver not available
0040002A 45t J0Enotin eqo i1 , Timer driver not available
46000028 Aét I0Enoomn equ 43 ; OMNINET driver not available
0080002C §7% T0Enoprt equ L} i Printer driver mot available
40000020 445 J0Enfdce equ 45 + No floppy drive at slot

(11 B
00000032 §0¢ IDEtblid equ $0 ; lavalid table estry 1D
Q0000033 SI* J0EtbI(1 equ i ; Table full
40000034 53¢ J0Etbliu equ L1 , Table estry in use
00000038 3¢ J0Ekybte equ 1 ; Kegboatd fransmission error
40000036 54t [0Euiops equ H ; lovalid omit [/0 parameter
tooe0037 53¢ 10Eprmin equ § ; Invalid parameter block lemgth
ae000038 541 J0ECnccd equ 34 , Invalid tunction code
00600039 §7t 10Ecikat equ 37 ; Clook (Bardware) malfunotion

sot

L3 LI

{00 ; System Commoa Foimter

[3 LA
60060180 62 pSysCom  equ H0180  ,pointer to address of 3YSCON
o00001ed 43¢ SyaKybdFlg eqa Y014 ;keyboard comtrol flags
40000184 640 SysByteScn equ 40184  display driver - bytes pec scan Jine

(1

{6t ;

477 ; System Common Equates

[3 LI
60000560 (1t SCiorslt equ (] ;wetd - 1/0 esult

00688002 4% SCprecne squ 1 jwerd - osrrent process sumber
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goodoood 1% SCfreehp equ { Jlint - free heap poinier
40060008 13% SCitable equ L] ;liat - jump table pointer
ooooegoC 7§% SCaysonl equ 12 ;lint - default output file peinter
40060010 74* §Csysin equ ) Jlint - defaultl input file pointer
poo00014 75¢ BCdevtab equ 0 ,lint - device (unit) table pointer
qao00818 7ét 3Cdirnaa equ i ;lint - directory name string pointes
0000001C 77t SCutlable equ H ;iint - oser table peinter
19e0ag20 78% SCtoday equ 2 ,word - system date
00000022 79¢ SCcodejt aqu 3 ;lint - code jump table pointer
20000024 80% SCaxtpro equ 38 iwatd - next process number
00000028 81% SCnumpro egu [1] ;word - number of processes
40040002A 82t SCprotsl equ 41 jlint - process lable pointer
ooeddoze 83t SChootnm (qu &6 ;iint - boot device name pointer
Q0060632 84% SCmemmap equ 30 ;lint - mewoty map pointer
0000003¢ 85t §Cbootdr equ 1 ;word - boot device number

161 H

A , CONCEPT additions

"0, equ 56 iword - unused

a9 equ H] ;word - unused
4000003C 70 SCsltth! equ &0 ilint - slot table pointer
00808040 f1* SCrootw equ 1) Jlint - rool window record pointer
10000044 §i* SCourtw equ [1] (lint - curcent window record painter
g400c0048 73t SCoucrk  equ 13 ;lint - current keyboard record pointer
6000004C 74* SCuserid equ H ;word - Coastellation user ID
4000004 73t SCvrsnbr equ 78 ilint - current version number string pointer
foasags2 74% SCvrsdat equ §1 ;lint - current version date stcing pointer
0080005¢ 97t SCwndthl equ L1 ;lint - window table pointer
g000005A 982 SCsusinh aqu 10 ;wotd - suspend inhibit count
0080003C §9% SCsusreg equ 1 ;word - suspend request if non-zero

HL
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40020020
00000004
gaoocdes
(11211114
10003010
Gogocorq
40000018
000gedic
10000020
00300024
00000028
0000001C
30000630
00300034
Q6060038
a000003C
20036040
30000044
100e6d4e
00000040
40000064
0000007¢
16006080
00000084
sodgnces
0000008C
00000050
00000094
40000098

gogoo000
00080004
ge000008
000%400C
G000
ooonaniz
toc00014
00000014
egoooate
pO00a0IA

103t
103
1042
1035t
106*
1071
1oge
1091
114e
te1e
17
113¢
1
115
114t
it
fiae
119t
120t
1y
1114
123¢
1240
1151
124t
117t
118
129¢
130t
1311
131¢
1332
1342
135¢
134t
1370
1380
139¢
140
141t
141t
KL
1442
145t
144
14
1

CCLIBASK

, Systen Vactor Equites

SVuwrite equ [EL}
SVuread equ 184
SVuclear aqu 14
SVubusy equ Iy
SVpat equ (L]
gVget [T1] iy
Wintt equ i
SVopen equ T4
SVciose equ 04
SVwrchar equ §14
SVedchar equ 1024
SVbikio equ [BRX]
SVseek equ 114
SVnew €qu 134
SVdsposa equ 1424
SVmatt  equ 13%4
SVrlease #qu 164
SVmavatl equ 1724
SVgetdic equ 184
SVerkpth equ 4y
&Vustat equ 154
8Veli equ 144
EVgetynm equ kAL
SVvaldir equ [ LT ]
SViipdir equ FLAT
Svschdit equ FELY ]
SVdeleat equ KT3I
SVputdir equ kYAt
EVuinst] equ g
, Memory Map Equites
MMlodta equ ]
MHhidta equ ]
MMloced equ [}
Whicod equ 11
Mbtsw  equ 18
MHbtdes egu il
MMbLslt equ i
HMblsry aqu 1
MHbtdry  equ H]
MMbtblk equ 1

Page ¢

jonit write

,unit read

yunit clesr

,unit busy

put

i pet

sinit

jepen

(close

;writechat

(teadohar

(blockie

;seak

BT

;dispose

Y341

sreleise

;memory available

iget directory

;erack path name

;unit status

;oommand line interpteter
(get volume nimes
,check valid dirsstory
JUlip ditectory
;search dirsctory
idelete directory entry
;weite diveotory

yonit iastall

slint - low data goiater

ilint - Righ data pointer

;liat - Jow code pointer

;lint - high coda pointar

word - boot switches

;wetd ~ boot device mumber

;word - boot slol number

;word - boot server number

vord - boot drive ncaber

;word - bool volume Biock nmumber
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40000002
00000006
16080007
t0000008
20000010
00000014
0000015
00000014
10040017
80400018
t0060019
48000012

1800001C
10040020

10000000
tonon0d:
10000004
0000006
U]
0600000A
1006000C

te000080
00000001
100004842
0008004

1501
154
131t
153
154
193¢
1548
1572
158
151¢
140t
tele
i
143¢
164t
163¢
144t
167t
1L
149t
174t
171¢
171t
173t
174
175¢
174t
1711
174t
174
1801
1841
i
1832
144

CCLIBASH

; Unit Table Equates

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

, 8lot Table Equates

SThtsit
BTbtsty
$Tacslt
8Tacste
STalsit
8Talsry
STinfo

STambr
STtype
STndcy
BTinfol

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

£qu
equ
aqu
equ
#qu
T
equ

*qu
equ
equ
equ

-~ - e

20
i1

1
1.

i
13
H3

.
8.
31

- - o

- e OB O~ e e

Page §

Jlint - 170 driver pointer
;bool - blocked desice flag
boel - mounted device flig
,st1? - device 1D

ilint - device sise

ibyte - device slot

byte - device servet

Jbyle - dist drive nmbr
ibyte - disk dcive type
;byte - sectors per track
byte - tracks per side
;bool - device read only
bdyte - .. unused

;lint - disk base block

' enicy length

,boot slot number

,boot server number
(active glot number
,active setver numbet
;alternate slot agmber
;alternate server number
;arzay (1, .57 of ...

V

;  slot nomber (1-5}

, device type (slofiypes)
: number of drives

, davice info length
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10,

1870 ; Character 3et Record Equites

1,
00000000 189% CStblloc equ [ ,character set daty poimter
00000004 198t CSlpch  equ [} (scanlines per charidcter (assume wide)
10000006 1911 CSbpch  equ ¢ (bits per character (vertical height)
00000008 193¢ CSfrstch equ [} ;first character code - aseii
000000A 193t CSlasteh equ 10 ;last chacacter code - ascit
0000000C 194 CSmask  equ 12 ;nask used in positioning cells
goedacio 195% CSattrl equ 14 (attribotes

194t . , bit 0 =1 - vartical orienfation
cooen0l: 197¢ CSattrl equ 17 ,cotrently soused

118t

S 210

100t , Window Recotd Equates

Wi,
00080000 101t WRcharpt equ [ icharacter set poiater
00000004 103t WRhomept equ 1 home (upper left) pointer
Q0000008 204* VReurader equ ] ,current location pointer
go0080080C 105 WRhomeof equ 11 Bt offsel of home location
$000800E 1047 WRbases equ 4 Jhome x valae, refative to root window
00000010 107¢ WRbasey equ 14 Jhome y velus, relative to root window
§000¢0012 100 WRingths equ 18 ,mizinum 1 valae, relative to window (bits)
pooadcts 1090 WRingthy equ 10 ,manimum y value, relative to window (bits)
00000014 110t WRcurss equ 11 ;eutrant x valge (bits)
00000018 i1t WReoursy equ H! ,eurcent y value (bits)
10000¢1A 212 VRbitals equ H bit offset of current address
0000001C 213 VRgrorgs equ ) ;9raphics - ovigin 2 (bits reiative to home loc)
0000001E 1141 YAgrorgy equ K1 ,graphics - origin y (bits relative to bome loc)
00800020 115t WRattrl  equ 1 Jattributes

114 .
00000000 117t invrse  eqo ] ,  inverse video mode
[TELLED 118 undscr  equ 1 , underscoce mode
00000002 1192 ingmod  equ H , insert mode
10000003 210¢ viddefit equ 3 , 0 =2V¥onB, [ =BenW
00000004 1212 noautolf equ L] , 0 = asto LF wiCk, 1 = no avwto LI
00000005 122t syswin  equ 3 ' systes defined window
00000008 1230 active aqu 1 , active window
10000007 2114% suspend equ 7 . suspended window

1% f
100600i1 176 WRattrl equ 3 ,attributes

mn '
00000000 118t vert (11} [} ' | = vertical, 0 = horisomtal screen
00000001 119* graphic equ 1 . 1| = graphics, 0 = character mode
$0000002 130* curson equ i , 1 = carsor o8, 0 = cursor oft
00660003 1310 invcurs equ H , 1 = 1nverse, 0 = ondeciine cursor
00040204 132 wrapon equ [] , 1 = wrag, 0 = clip at eoln
00000003 133* noscroll equ H ;1 = ne seroll, 0 = serell
00000406 134t clrse equ ] , 1 = paging mode
60000007 1350 vidset equ 1 . 1 = igveise ¢ = normal

134 i
00000022 137t WRstate equ HL] ;used for decoding escape sequences
400008423 2381 WRrcdlen equ EH) ,window description record leagth

13 '
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00000024 240% WRlength equ H jactual window record length
e
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qodo0
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Go0E
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un
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150t
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1
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1
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180
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HED
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OSACTSLT - Get active slot funmction

i FUNCTION 0Sact51t: integer;

0Sact8It

move. ! pSysCom.w,al
move.l ECsltibl(al),at
move.w STacslt(al), d{sp)
rts

OSACTSRV - Get active server function

FUNCTION 0SactScv: intager;

0SactSre

'

move. | pBysCom.w,af
nove.l 8Cslttbl(at),al
move.w BTacscvial), dlsp)
s

OSALTSLT - Get alternate siot functiom
FUNCTION 0841t81t. integer;

move. | pBysCom.w,al

move.l BCsltibl(ats,al

nove.w STalsltlal), 4(sp)
rts

,Get pointer to SysCom

,Get pointer to slot table

Gat active slot from siot table
;Retuen

iGet pointer to SysCom

;Get pointer to slot table

iGet active secver from siot table
;Return

;Get pointer to SysCom

;Gat pointer to slot (able

iGat altermate slot from slot table
;Return

i OSALTSRV - Geb altsrmate sarvar fumction

FUNCTION 0BaitScy: integer;

08altsry

move.l plysCom.w,at
move.l BCsittbl(al),al
nove.w STalsrvial), é(sp)
rts

iGet pointar to SysConm

;Gel pointer to glot table

;Got alternste servar 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

20sF
301F
S4e8f
sind
§D1C
Pl
§C14
corc
(T3]
1278
1269
1831
6002

4117

4ED0

108F
SASF
un
1269
k17R]
1441
COFC
Dice
1249
LI
700!
a3c?
4700
7008
931
- 4EDO

0003

0004
000C
(381
003C
(LIS}

(13 1]
0014

(1]
(111

(11}

0004

i

ot
i
193t
193
e
293
21941
i97e
198
1994
300t
01
g
303
304
305
306t
307¢
Jgan
109t
310
3
FIR
it
4

IR LI .
; FUNCTION O3estCRT: boolean;
e

314t

it
kPR A
320t
e
3
e
KLl
315t
324
un
KHLL
39t
330t
331
KEY L

333

KELL
135¢

CCLIBASH

9

; OSSLTTYPE - 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

STtype(al,dO.q),-lip)

slttyp?
-{sp)

(al)

iBave return address

;Get slol number

Remove function result from stack
;Compute oftset into slet iabie

yiceor refurn of siot not vaiid
1

Ettor return of slot not vajid
'

,Gel pointec to SysCom

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

,Set slot type to no device

iReturn

i OSEITCRT - Check for external CRT fumction

’

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

—_f = e o

——

escrty

(sple,al

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

at,al
HTien,q0
a0,z
UTiedrv(al),at
UTiodrv(al),al
1,40

41,3l

excrtx

10,40

a0, -(sp)

(al)

Save return address

Remove fonction result irom siack
;Get painter to SysCom

;Get pointer to device table

;Get number of devices

,Compute last device pointer

]

1

it

iGet driver pointers

R

(Assuae TRUE

,Dtiver {0] = driver [MAIDEV)?
iYes, return

i5et FALSE

,Set function resuit

;Return
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35
183
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154
3
3540
131
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D
308t

REITL
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1741
n
kL
79
KT
e
e

kL
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15t
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un
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v
[

CCLIBASK Page 0

OSmagDev - Got manimum device number function

FUNCTION OSmaxDev. integer;

O8maxDav

sove. [ pSysCom.w,al ,Get pointer to SysCoa
sove.l SCdevtab(al),al ,Gel pointer to device table
sove.w (a1}, 4(sp) ,Get number of devices

1411 ;Retura

05dispDv - Cet DISELAY druver device nomber function

FUNCTIGN O5dispDr: inleger;

0SdispDry
elr.w  -{sp) ,Get number of devices
bsr.s  OSmiaaDev it
nove v (sphe,dl it
nove.w 40,4(sp) ;Set function result
tts Return

O8kqbdDvy - Get XYBD driver device number funmction

FUNCTION GSkybdDv. 1nteqer;

08kybdDy

clr.w  -(sp) ;Get number of devices
bsr.s  OSmasDev it

move. w (sple,dd it

subg 4,40 ,Get device nomber

nove.w d6,4(3p) ,3et function result
1is yHeturn

05tialv - Cet TIMER draiver device mumber fusction

FUNCTION 0StiaDv. integer;

0StiaDy

i
i
1

’

elt.w  -(sp) ,Get number of devices
bst.s  OSmazDer it

move.w (sp)e,dd A

subq .40 ;Get device number

wove.w €0,4(sp) ;9et function result
tts ;Return

OSoaniDv - Get OMNINET dciver device number function

FUNCTION 0Scmnilv. integer;



file: CCLIB.OSI.TEIT CCLIBASHM Fage 11

goce 391% O50mniDy
0oce 4247 191t olr.w -{sp) ,Get number ol devices
GOCE  41C¢ 3130 bst.s  OSmaaDer i*
4000 301F 394 nove.w (sp)+,dd W
0002 5744 315 subq 43,40 ,Cet gevice ouaber
(0D4  3F4C 0004 396t move.w d0,4(sp}” ,5et function resuit
1008 4E75 3gae tts (Retorn

wer

399t

400t ; 0Sdem2Dv - Get DTACOMZ driver device nomber functien

401

€02t ; FUNCTION O5dcm2Dv. integer;

403,
00DA 404* OSdemlDe
DA 4247 405t ele.w -{sp) ,Get nuaber of devices
0000 6188 4041 bst.s  OfmaxDer ; :
84DE 301F 407t nove.w (sp)e,dl B
00E0 §940 408t subq $4,40 ,Gel device nuaber
S0E7 3F40 0004 {09t move.w d0,4(sp) 8¢t function result
G0E¢ 4E73 110 rts iRetgrn

LISR)

LTV LI

£13¢ ; 0SdcmiDy - Get DTACONI driver device number function

Hir

€15t , FUNCTION OSdomtDy. integer;

[ FULI
Q0ER 417% 05dcaiDy
Q0EB 4247 414t elr.w  -(sp} iGet number of devices
GOEA 41AA A9 bst.s  QSmaxDer it
§0EC  301F Q20 nove w (spe,dd it
QO0EE 3B40 421t subq 43,40 ,Get device number
$OF0 3F40 0004 4221 move.w 40, 4(sp) Set function result
00F4 4E7S 413t rts ,Return

{242

425t

426t ; GSsltDy ~ Get SLOTIO driver device number function

427t

428% ; FUNCTION 08sitDv: integer;

an
00F¢ 430t 09sitDy
QOFs 4247 431t clr.w  ~(sp) ;Get number of devices
DOFE 419C Lk L bsr.s  03maxDey A
Q0FA  301F 433¢ move.w {sple+,dl : 2
QOFC SD4S 134 subq 46,40 ,Get device aumber
GOFE 3F40 0004 Qn move.w d0,4{(sp) ,Set fonction result
0102 487 436t rts ,Return

Q3n
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Hil)
QEAE
0004
4E73
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irst
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KL
corc
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H
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LE75

(411}
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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
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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
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15k
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178
V6AE
3004
iE73

0180 0004
0008 0020

451t
4931
o
{55t

LA

4§
498t
4991

500t
S61e

CCLIBASH  Page 13

. pOSdate - Get system date pointes

, FUNCTION pOSdate. pointer,
pO8date
nove.l pSysCom.w,4(sp)
addi.l 45Ctoday,disp)

;Get potnter to SysCom
,Gei pointer to system date

tts ;Retorn
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503

Sbdt ; JEVECT - Jump to routime in system vactor

sS85t ,

§0ér ; Parameters: D0V - offset in system vector

M I
BL6E 2078 0180 508 JSVECT MOVE.L pSysCom.V, Al ¢« (AQ) = syscom
17T el 00 5i9e HOVE.L SCitable(AD),AD ; (AD) = sysvact @
Q76 2070 o000 Stoe HOVE.L Q(AO,DO.VW),A0 , (AO) = desiced routine : ’ E
017A  4EDO . Sl Jnp (AG} , Go to it!

§121

i3,

14 ; JUVECT - Jump to routine in user vector

s1%0

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

5171
617C 078 0180 518t JUVECT KWOVE.L pSysCom.¥, A0 . (AD) = syscom
6180 1068 001C 519t HOVE.L SCutable(AG),AD , (AQ) = uservect
6184 2070 0000 HA L HGVE.L OCAO,DO.W), A0 ; (AQ) = desired routine
0188 4EDO Jite JKP (AD) , Go to it!

512

§13r

§24t ; XGETOIR - Read a directory

i

§261 ; procedure xgetdic (fvid: wid; var fdrr: directory, var DevBiocked. Boolean,

§17t var fdavno. integer; vac Devvalid. Boolean), estermi,

sigr
0i8h 7048 5290 IGETDIR MOVEQ  48Vgetdix, DO
§8C ¢€0EQ $30¢ BRA.§  JSVECT

53

53l

$33r ; IPUTDIR - Write 4 directory

534t

$350 ; procedure xputdic (var tdir. dicectory; fdevne: integer);

St ‘!lll.!
18 303C 0094 §370 IPUTDIR MOVE.V #5Vputdir, D0 FEETE
0192 40DA 538 BRA.8  JSVECT

§39¢




File. CCLIB.OS! TEIT

ACTIVE
CLRSC
CSATTRI
CSATTR
CSBPCH
CSFRSTCH
C5LASTCH
CSLPCH
CaMASK
CSTBLLOC
CURSON
EXCRTI
GRAPHIC
INSMOD
INVCURS
INVRSE
10BCLKM?
IQEFNCCD
10EIOREN
10EKYBTE
10ENFORV
10ENOBUE
10ENODSE
10ENOKTR
10ENOONN
10ENOPRT
10ENOTIH
T0ENOTRN
10EPRKLN
10ETBLEL
10ETBLID
10ETBL IV
10ETINOT
10EU10PN
10EWNDBE
1DEWNDCS
10EWNODC
1OEWNDDS

§ errors.

0000000¢
20000006
20000810
20000011
0000000
soooseqs
8000000A
00000004
0000000¢
00609000
20000002
200092+
00000001
00000002
20600003
00000000
90600039
00000038
20000003
20000035
80000020
20000017
20000028
00000039
00000028
8000002¢
60000024
00000015
00000037
0000003)
20600032
00000034
00000014
00000034
00000011
0000032
00000023
00000024

sS4t

TOEWNDEN
[OEWNDIW
[OEWNDWN
TOEWNDWR
JEVECT
JUVECT
HMBTBLK
MMBTDEV
KNETDRV
MMBTSLT
KHETSRV
MMRTSV
MMHICOD
MHHIDTA
MMLOCOD
MMLODTA
ROAUTQLE
NOSCROLL
*08ACTSLT
A0SACTSRY
*OSALTSLT
*0SALTSRY
£05DCHLDY
*0S0CHIDV
*050ISPIV
*0SEXTCRT
$0SKYBDDV
S0SMAIDEY

*0S0MNIDY

*OSSLTDV
*08SLTTYP
*0STINDV
£POSCURWN
*POSDATE
*POSDEVNA
LPOSSYSWN
1POSUSERI
PSYSCON

542 lines.

CCLIBASH

END

00000020
00000023
00000027
00000026
00014E+
00017C
90000014
00004012
80000018
00000014
00000014
00008010
0000000C
00000004
go0oo008
[LLLIEET
eooo000d
00000003
000000+
000010+
000020+
000030+
0000ES.
0000DA+
00004+
00004A+
000080+
000096+
oogecc
00008 ¢+
000040+
0000RE+
000114+
0001SE+
000138+
000120+
000104+
00000180

SCBOGTDV
SCBOGTNN
SCCODEST
SCCURRK
SCCURRW
SCDEVTAB
SCDIRNAM
SCEREEHP
SCIORSLT
SCJITABLE
SCHEMNAP
SCNUMPRO
SCNITPRO
SCPROCNO
SCPROTBL
SCROOTY
SCSLTTBL
SCSUSINH
SCSUSREQ
5CSYSIN
SC8YSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCVRSNBR
SCVNDTBL
SLTTYRE
SLTTYRY
STACSLT
STACSRV
STALSLT
STALSRV
STRTSLT
STETSRV
STINFO
STINEOL
STNORV

00000034
0000002E
00000022
00006048
00000044
00000014
fo000018
00000004
00000000
00000008
pooc00sz
gooooazs
00000024
00000002
00000034
00000840
0000003¢C
00000035A
0000003¢C
6a000010
6o08000C
o0o00020
1000004C
0000001¢C
10000052
GOO0004E
00000854
000064+
Q00048
00000004
40000006
tod0000s
0000000
10000000
000000037
0000800C
20000004
20000002

Page

STNNBR
STTYPE
SUSPEND
SVBLK10
SVCLI
SVCLOSE
SVCRKFTH
SVDELENT
SVDSPOSE
SVELFDIR
SVGET
SVGETDIR
SVGETVNY
SVINIT
SVMARK
SVMAVALL
SVNEV
SVOPEN
SVRUT
SVPUTDIR
SVRDCHAR
SVRLEASE
SVSCHOIA
SVSEEK
SYuBYSY
SVUCLEAR
SVUINSTL
SVUREAD
SVUSTAT
SVUVRITE
SYVALDIR
SVVECHAR
SYSBYTES
SYSKYBDE
SYSWIN
UNDSCR
UTBLE
UTBLK

13

60000300
00000001
toacoqes
9008002¢
0000007¢
go000020
00000040
0000089¢e
00000038
00000083
00060014
00000043
00000080
ogo000:s
0000003C
00000044
00060034
deooontc
06000010
80000074
Ggoo002s
00000040
to00008c
00000430
ta0000aC
00000003
00000498
20000004
00000043
to000000
00000084
go0a0024
00000184
00000124
00000003
00006001
00000004
0000001¢C

UTLID
UTORV
UTIODAY
UTLEN
UTHTD
UTRO
TSIz
UTSLT
UTSPT
UTSRY
UTTES
UTTYP
VERT
VIDDEFLT
VIDSET
WRAPON
WRATTR!
VAATTR2
VREASEX
WRBASEY
WRBITOES
VRCHARET
WHCURADR
WACURST
WRCURSY
WRGRORSK
WRGRORGY
VRHONEOF
VRHOMEPT
VALENCTH
VRLHCTHI
VRLNGTHY
VRRCDLEN
VRSTATE

*XGETDIR

SIPUTDIR

d0605008
000000:¢
60066002
0a04ad02¢0
taeeq00?
000000tA

. aoeeog10

gooacois
00400018
00000043
00000017
eo000017
00000000
60000003
G00g0007
ooo0doe0d
00000020
gooo002t
00300G0E
00000010
00000814
ogp00000
40000008
00000014
40000018
0000001¢C
GO0000IE
doog000C
00040008
00000024
Go0e08ts
f0300014
00060023
000002212
Go018A.
GoD18E.






NOTE

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

159t

160t

161

162
163+
1é4r
165
164
wmn
HLL
149
170t
HAL
71
173
174
175«
176%
mn
178%
179t
180
181y
181t
183t
1849t
185
204t
wnm
188

289x

190t
91
191
193¢
1942
195¢
194
197
198»
99
3000
101t
302+
303
3042
305t
304
0
08t
3o
30t
Hr

Page

; EQUATES FOR ALL TIMER DRIVER SQFTVARE

; BIT NUMBER DEFINITIONS

BITDO P}

[}
BITDH EQU {
BITDZ P 1
BITD? EQu 3
BITD4 £au 4
BITDS EQU H
BITD¢ EQU [}

7

8ITD? EQY

; TIMER (NTERRUPT VECTOR ADDRESS

VECTOR EQU §000074

' TIMER TABLE INDICES

TELAGS By 0
PTRUSATN 1111} 1

TCQUNT EQu ¢
TOVNCNT EQU ]

REGA4 EQU TOWNCNT+2
REGAS EQU REGAd +4

H

i TIMER TABLE FLAGS BIT DEFINITIONS

VALIDENT  EQU BITDO
CONTISHT  EQU BITDL
SKIP1ST EQu BITO1

BITDA

ENBLDSBL EQU

i BELL PARAMETER BLOCK INDICES

FREQ EQu 0

PATTERN EQy 1
DURATN EQu 4

i INTERNAL FLAG BIT DEFINITIONS

SHUTOFF EQY BITDO
; VIA ADDRESSES

ACR EQu §30F77
1ER EQU $30F70
IR EQU §30678
TILL EQy $30F4D
TILH EQY $30F4F
TICL EQu $30F¢9
TICH EQu §30F¢E
TiLL EQU $30F71
TICH EQu $30F73

3

JBIT 0
BIT
BIT 1
BIT 2
iBIT 4
;BIT §
JBIT &
JBIT 7

i INTERRUFT VECTOR #35

JTIMER TABLE FLAGS

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

;RECISTER A4 SAVE AREA
JREGISTER AS SAVE AREA

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

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

+SHUTOFEF BELL FLAG

;AUXILLARY CONTROL REGISTER

; INTERRUPT ENABLE REGISTER

o INTERRUPT FLAGS REGISTER

JTINER § LATCH LOW

;TIMER 1 LATCH HICH

;TIMER 1 COUNTER LOV - READ ONLY
+TIMNER 1 COUNTER HIGH

JTIMER 1 LATCH LOV

JTIMER 1 COUNTER HIGH



File. TIMER.DRV.TEXT

Q003QE7S

60000046
00000010
00000QEE
0000007F
Qoodeoce
000000EF
00000020
0000C330
foogo0Cs
00000030

Qogc00sC
00000034
60000002
00000088
00000088
00000088
40000088

000000CC
00000047
qoos0e3c
00000040

90002700

0000083é
Q0000003
00000032
00000033
ooooeoae

10000066
00000004
to0ado01
pcoonoe!
LT L]

e

3

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

LLEL

44t
un
LI
My
isor
kLI
Hr
33
kMU
133t
354t
nn
54

SHIFTREG tou $30F73

; VIA REGISTER VALUES

ACRBYTE EQU 40

RUNT? EQU $10
STOPTI Eau 144
DISABL EQU $7F
ENBLT1 011) LA ]

CLEAN EQy $FF

TIINT EQU $20

TINE Hll] 50000
TINER Eov TINEI154
TIHEL EQU TIME-(TINEH9254)
; CONTEIT SWITCHING DEFINITIONS
SPNDFLG £Qu SCsusteq
SPWAITC £Qu 8Csusinh
CURPROC 440) SCprecne
PPTEL tay (11
SCHEDPTR oy $BB
SCHDAY EQu 488
SCHDAS 11} 4BB

FTLEN Iav $CC
NUNREGS £au 13

PTRC tov NUMREGSt4
PTSR EQu PTPC+4
SCHEDSR Eau $2700

, TORESULT ERROR CODES

INVRRM EQU 10Egiopn
NOTLEGIT  EQU 10Eiotreq
INVTRLID  EQU 10Etalid
TBLFULL EQU 10EtbItI
INVENC EQU 10Efnced
; MISCELLANEOUS EQUATES

UNMCHD Eov [

ENABLEC Eay 4

CARRYST EQV ({1}

1} 4 BV 1

OFf {11} [}

|

;SHIFT RECISTER

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

;ENABLE 1RO FOR Ti

;CLEAR ALL IFR STAT BITS

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

;H1 ORDER BYTE OF TIME VALUE

LOW ORDER BYTE OF TINE VALUE

;SUSPEND ELAG

;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
;NOT LEGITIMATE CALL

; INVALID TABLE ENTRY 1D
;TINER TABLE FULL

;invalid fenction code

; UNMOUNT COMMAND CODE
;ENABLE FUNCTION CODE
;CARRY SET IN CCR



File: TIMER.DRV.TEIT

360t
3l
343t
363
HIE
343
Jder
147t
366%
145t
370

Page 5

; TIMER INTERRUPT SERVICE ROUTINE

. INTERNAL REGISTER USEAGE :

Al
At
Al
A3

11
Dt
n

.

TEW?

TEWP

TIMER TABLE ADDRESS

ADDRESS OF CURRENT ENTRY'S ELAG'S LOW GRDER BYTE

TENF
TEMP
INDEZ TO CURRENT ENTRY iN TIMER TABLE
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KX ) L

373t , TIMER INTERRUFT SERVICE ROUTINE

374 ; THIS ROUTINE 13 INVOXED WHEN THE 30 MILLISECOND INTERVAL TIMER INTERRUPT
175t ; OCCURS. IT CHECKS EACH ENTRY OF THE TIMER TABLE TO SEE [F IT'S USER SERVICE
376t ; ROUTINE SHOULD BE CALLED.

77
0000 378« TIKINT
0008 48E7 FFFE 7o KOVEM.L DO-D7/AG-Aé, -(5P) ;SAVE USER'S REGISTERS
0004 1039 QQQ3 OF6Y 380t MOVE . B TICL.L,DO ;RESET VIA IER T2 BIT
e
82r , for i 1= | to NUMENTS do
k1 kL
Q00A 45FA 03514+ 4 LEA TIMERTBL, A ;ADDRESS OF TIMER TABLE
0008 4282 IB5N CLR.L D2 ;START VITH FIRST ENTRY
isér
387t ; IF HAVE VALID ENTRY THAT I8 NOT DISABLE THEN 5SEE IF SHOULD CALL USER SERVICE ROUTINE
k1 1L
0018 47F2 2001 3ger TINEXT LEA TELAGS+1(AZ,D2.¥) A3 ;ADDRES5 OF CURRENT FLAGS + 1
0014 G813 Q040 9o BTST SVALIDENT, (A3) ;VALID ENTRY?
0018 6734 e BEQ.S TICHKNIT ;NO, SEE IF ANOTHER ENTRY
001A G813 0003 392t BTST SENBLDSBL, (A3) ;18 ENTRY ENABLED?
001E &62E 3par BRE. S TICHKNIT ;NO, S8EE IF ANOTHER ENTRY
394 .
395¢ ; GOT VALID ENTRY - TEST IF SHOULD CALL USER SERVICE ROUTINE
3Né
002¢ 0472 0001 2008 397¢ SURL.W &1, TOWNCNT(AZ,01.W) ;DOWN COUNT
0026 6626 e BNE.S TICHENIT ;NOT DONE, SEE IF ANOTHER ENTRY
39t
0028 43E7 2030 400t HOVEM. L 02/A2-A3,-(SP) ;3AVE VORKING REGCISTERS
002C 2871 104A ({38 MOVEA.L REGA4(AZ,02.W) A4 ;BETUP USERS A4 AND AS
0030 IA72 IU0E 401 KOVEA.L REGAS(A2,D2.¥) A3 ;REGISTERS
0034 2077 1002 403 MOVEA.L PTRUSRTN(AZ,D2. W), A ;ADDRESS USER SERVICE ROUTINE
0038 4E%0 4041 pLY (A} ;CALL USER SERVICE ROUTINE
083X 4CDF 0CO4 405t HOVEM. L (5P}+,D3/A2-R3 ;RESTORE REGISTERS
et
467t ; RESET DOWN COUNTER - ASSUME CONTINUOUS MODE
08
G03E 3582 2006 2000 4oy MOVE .V TCOUNT(AZ,0%.W) , TOWNCNT(A2,D1.V)
Hor
411% , IF ENTRY [8 IN { SHOT MODE THEN DELETE THE ENTRY.
i
0044 0813 0001 413 BTST $CONT18HT, (A3) 1 8HOT MODE?
0048 6704 414 BEQ.S TICHENIT ;NO, SEE IFT ANOTHER ENTRY
004 0893 0000 415 BCLR SVALIDENT, (A3) ;YES, DELETE ENTRY
14y ;
417t ; INCREMENT INDEX - IF NOT PAST END OF TABLE THEK DO KEXIT ENTRY
L1} LA
Q04E 0642 0011 49 TICHKNXT ADDIL.V STIMTLEN, D1 ; INDEX TO NEIT ENTRY
0051 0C4z2 Q0R¢ 420¢ 4,140 | $TABLELN, D1 ;PAST END OF TABLE?
0054 668 {11t ENE.S TINEXT ;NO, DO NEXT ENTRY
21y ;
423t ; BEE IF SHOULD DO CONTEXT SWITCH
424

ase BSR.S CHKCS ;RETURNE (A8) PTR TO SYBCOM
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24 BLQ.8 pocs - ,DOES QWX ELIT(RTE)
71 ‘ .

0058 4CDF 7FFF 200 MOVEM.L (8P)+,D0-D7/00-A¢ ;RESTORE USER RECISTERS

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

4321 ; DOCS - DO CONTEIT SVITCH

3 ENTRY . NUST BE A GOTO CALL VIA A JUMP OR BRA NOT A SUBROUTINE

134t CALL. NO EXTRA STUEF ON STACK.

433, THE TOP OF STACK WUST BE THE USER'S REGISTERS

436t (A0) » POINTER TO BYSCOM

4 ;
Q03E 4218 003 438r 00CS CLR.B SENDFLG(AD) ;CLEAR SUSPEND FLAG

3,

440t , SAVE EIISTINC PROCESSES CONTEXT (PARTIAL, SCHEDULER DOES REST)

L1310
0042 3028 Q002 14 MOVE.V CURPROC(AQ), DO ;GET CURRENT PROCESS ¢
0044 COFC 00CC 443t NULY $PTLEN, DO ;CALC INDEX TO PROCESS TABLE ENTRY
006h 2248 0QBE 444 MOVEA L PPTBL(AQ) At ;ADDRESS OF PROCESS TABLE
006F 4SFL 0000 4451 LEA (AL, DE. W), M2 ;ADDRESS OF ENTRY
071 7208 it Hovia ENUMREGS-1,Dt ;COUNT OF POPS

[T} LN
0074 24DF 448t DCSXOVR MOVE.L (8P) ¢, (AL)e ;SAVE REGISTERS IN ENTRY
0074 SICY EFEC [L32) DEF D!, DCSHOVR ; 1IN ORDER DO-Aé

450t
007A  3SSF 0040 451t NOVE.V (8P)+, PTSR(AD} ;SAVE SR AND PC OF CURRENT
0978 355F 083C 4520 MOVE. W (5P)e, PTPC(AD) ;PROCESS

453t

454t , CALL SCHEDVLER VIA A FAKED RTE

[} T1H ’
0082 2F78 00BE 4546t HOVE.L SCHEDPTR(AG) ,-(SF} ;ENTRY POINT TO SCHEDULER
0084 3IFIC 1740 457 MOVE.W $SCKEDSR, - (SP) ;SR FOR SCHEDULER

[+ LI
908A 2848 00BB 4591 HOVE. L SCHDAG(AD) , A4 ,SCHEDULER IS A PASCAL GLOBAL SUBROUTINE
QO8E A48 00BE 4408 MOVE.L SCHDAS(AD) ,AS ;NEEDS [TS VALUES FOR A4 & AS

0091 4ET2 LI38) RTE
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0094
0098
posc

(1329
ooa

00A4
00A¢

1078
4a2¢
6706

4A28
4002

700t
4E73

[311]
(1514

G0SA

43
q64t
445
LY
LIYA
f40t
LIS A
470¢
71t
AT
473
174t
475
474¢
(YA
{78
479+
480t

Page 9

; CHKCS - SEE IF SHOULD DO A CONTEIT SWITCK

i EXIT . (NE) - DON'T DO CONTEIT SWITCH
i (EQ) - DO SWITCH
: (AG) = POINTER TO SYSCON

; 1T (BUSPEND FLAG IS CLEAR) THEN OON'T DO SWITCH

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

; IE (BUSPEND WAIT COUNTED SEMAPHORE = @) THEN DO CONTEIT SVITCH

T6T. B SPWAITC(AD)
BRA.S CCOEXIT
CCSDONT MOVEQ 1,00 ;FORCE DONT (NE)

CCSELIT ATS
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L1}LN
i UNIT 1/0 FARAMETER PASSING DEFINITION
LLIL I
LLELIY

LLEL

W
w1t
1881
@y
L1
1t
ine
4931

0ar

4952

9

497

94
4991

H
591

0t
303
04
05w

HZY

507r

HIE
H 1

COMMAND

LT R R TR

ALL

INSTALL
READ
WRITE
CLEAR
BUSY
STATUS
UNMOUXT

Pige 10

URIT  ADDR  COUNT BLOCK  NODE [ORESULT  BUSY

Y _ YR
g0V DIl D3V LT TR
WV DL DIV BV DN
0oV B
0oV 0V TR
DV DL DIV 0.y
v D1V

REGISTER YALUES ON ENTRY ARE SAVED AND RESTORED EXCEPT D& & D7.
INTERNAL REGISTER USEAGE :

1Y
Al
Al
[}
M
Ad
Aé

0o
1))
D1
D3
1

TEMF (GLOBAL)

TEMP  (GLOBAL)

ADDRESS OF TIMER TABLE (GLOBAL)

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



File

00A8
00A
00AA
G0AB
00AC
({2:1}
(L1}
(14

00BE
09C2

oece
gece
[114Y
gocc
gane
(1141
0004

00DA
00DE

90E0
00E¢

G0E¢
00E8
00EA
GOEC
§0EL
(1]
00F

: TIKER.DRV.TEIT

6014
[}
IF

52 0 14 00

[

S4494D4552206472

49744571
¢e00000C

ac
§21C

48E7
4187
1641
43FA
E3C
KR
4EBL

4Cor
4E73

IE3C
AE7S

Q27E
001A
6100
to14
$00E
02E¢
6204

000

7EEPE

0018+

4006
1000

1F7E

(1] K]

v

s
L3
L

H ELN

4
SiTv
i
19t
320t
si1r
522

§23¢

34

315t
Skét
517
328
329t
§30¢
LEIN
§32
533
334
33§t
334
§37¢
538t
539t
40
341

LT

43¢
S44n
4
344

7

348t
349
S5gs
Sir
3572
35
54
5350
354t

Page it

GLOBAL TIMERDRV
; TIMER DRIVER
TIKERDRV
BRA.S TIKROO!
DATA.B - 0
DATA.B 3
DATA.B 82,19,122,0
DATA.B hulen
~axal10 DATA.B 'TIMER driver'
halen £QU %-xzx010
TINRQOL CHPI .V $UNMCHD, D4
BHI .8 TIHDERR

,4070782% JUMP AROUND HEADER
;DEVICE NOT BLOCKED ]
;VALID CMDS - NOT UNITSTATUS
i DATE

(HEADER MSG LENGTH

JHEADER MSC

;VALID COMMAND
iNO

jreennxneanne wait till change to Dé for busy return rrExteesess

iSAVE REGISTERS

JAf% tempt for busy retorn in DO
;CLEAR JORESULT

;ADDRESS OF USERS BUFFER

;TURN THE COMMAND INTO A

;INDEY TO THE FUNCTION

AL MOVEM. L DO-DS/A0-A6,-(SF)
SRR AN RN RN RO TR AR R R R ER AR RARARRARRL
noven. | D1-D&/A0-A6, ~(5F)
CLR.L 07
MOVEA.L D1,A3
LEA TIMDTBL, AL
LSL.V #1,D4
NOVE.V D(AL,D4.V), D4
JSR G(AL, D4 W)

;D0 FUNCTION

jresenansaner wait till change to Dé for busy retucn Avireztazens

;RESTORE SAVED REGISTER VALUES

;2% temp? for busy return in DO

JUNITINISTALL
JUNITREAD
iUNITWRITE
;UNITCLEAR
UNITBUSY
{UNITSTATUS

ALY MOVEH.L (8F)+,DO-D3IAO-A4

;ntnnuntnnunnunnunnnanuunnthnnnu
noven.l (BF)+,D1-Dé/A0-A4
RTS

i Invalid Command Errer

TINDERR MOVE. W #NOTLEGIT,D?7
RT8

; THE TIMER DRIVER JUNF TABLE

TINDTEL DATA.W TIMINST-TINDTRL
DATA.W TIMRD-TINDTBL
DATA.V TIMWR-TINDTBL
DATA .V TIMCLR-TIMOTBL
DATA.VW TINBSY-TINOTIL
DATA.W TIMST-TINDTBL
DATA.W TINUNNT-TINDVBL

i UNITUNMOUNT
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iser
§§9¢ ; TIMBSY - UNITRBUSY
560t , BUSY TROM THE TIMER IS CURRENTLY UNDEFINED.

LI LI
00F¢ 3EIC 0003 §62% TINBSY NOVE W INOTLECIT, D7
G0FY 4E7S §43¢ RTS

S64r

565t ; TIMCLR - UNITCLEAR
+ 564v ; CLEAR THE TIMER [8 CURRENTLY UNDEFINED.
- YL
COFA  3E3C 0063 Se8t TINCLR HOVE W $NOTLECIT,D?
00FE  4E75 5492 178
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i1t
§72¢
373+
§74¢
§75¢
§74¢
mn
5784
379
S84
1128
382t
583t
584t
385
S84t
387%
iger
3891
390
e
a9
393
394t
395t
94

Page 13

TINWR - UNITWRITE
TIMRD - UNITREAD

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

€

INCLUDE 'TIMER. CLK TEIT’

file : timer.clk.test
date . 21-OCTOBER-1982 kb

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

04-23-82 kb Changed IORESULT definitions to use the global [ile detinitions

04-07-382 kb Changed for new rev. 4 processor board changes, will find the
correct address to use (either $30FE!1 or $30F81)

07-07-62 kb Changed error in RVY and RV4 address equates, were reversed

09-20-82 If Changed write clock to stop/start clock in order to sero
seconds and tenths fields

10-32-82 kb Changed READCR so it ceads 4 times with 3 MOVEP.L instruction
Checks to make sore the low order 3 bytes, ail except the
first read are the same. [f they ace not 1t rereads the
register.
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100000800
Q0000082
20000004
00000004
gooaceod
40000004
0go00deC
0000000E

G000000E
00000007

gooaanto
goooonod

00030F81
00030FEL
000300401
ooooooor
0000000E
00000000
00000001

10a0080f
00000010

00000037
00000039

98
§99¢
00t
1t
601
o %02
404t
$03¢
4048
s
408
(114
10t
elit
$12t
613t
§141
613
§14¢
i
(380
(330
620
431t
611t
613t
424
423t
624%
6171
(Y14
§191
$301
431t
631t
§33
§34r

; EQUATES FOR THE CLOCK ROUTINES
, PARAMTER BLOCK INDICES - BANGE FOR PARAMETER IN FARENTHESIS

DAYOEWK
NONTH
DAY
HOUR
MINS
SECS
TENTHS
LEAPYR
LENFER
NUMR?

LENPEY
NUMWE

, CLOCK REGISTERS

EV4ADIR
RV3ADDR
RVREC
INTREG
STRTSTOP
LYREC
TENTHSC

ROERK
DSELCT

i JORESULT CODES

PELENER
CLOCKERR

EQU
EQU
EQU
EQU
Eay
Eau
EQu
EQU

iy
Equ

EQu
EQu

EQu
EQu
fou
EQU
H
EQu
EQU

HY
EQU

EQU
EQU

0
DAYOFWK+1
MONTH+1
DAY+l
HOUR+1
HIRS+1
SECS+2
TENTHS+3

TENTHS+1
LENPBR/1

LEAPYR+1
LENPEW/2

$30F11
$30FEL
§30001
13
14
3

1

40F
$10

[0Eprain
10Ecikat

;DAY OF THE WEEK (1-7)
JHONTH (1-1D)

;DAY (1-31)

;HOURS (8-23)

JMINUTES (0-59)

;BECONDS (0-3%)

;TENTHS OF SECONDS (4-9)
;LEAP YEAR (0-3}

;LENGTH OF READ PARAMETER BLOCK
;NUNBER OF READ PARAMETERS

;LENGTH OF WRITE PARAMETER 8LOCK
;NUMBER OF WRITE FARAMETERS

,SELECT/ADDRESS LATCH  #%new board address
;SELECT/ADDRESS LATCH *told board address
;READ/WRITE CLOCK REGISTERS

;CLOCK INTERRUPT REG ADDR

;START/STOP REGISTER

;LEAP YEAR REGIBTER

;TENTH OF SECONDS REGISTER {change &/7}

;BEGISTER VALUE WHEN READ WHEN UPDATE
;OESELECT CHIP

;PARAMETER BLOCK WRONG LENGTH
:CLOCK NOT VORKING
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(311}
010¢
0102
0104
0104
0108

o104
010E
o
(193]
0118
oftc
011
0120

nn
0126
(181
012¢
013E
0130
[JK1]
0134

#1138
013c

F{ )
1802

6138 .

147
661C

(M1
6318
4BEA
49FA
47EA
4228
4284
4184

1035
4158
1081
§443
5204
(1]
§6EC

4E75 -

JEIC
4E75

G00E

03ECe
030C+
04DA+

4000

3000

8007

9037

436x
§37
638%

439t

440
41

642t

s43
444r
435t
4442
47
648
(130
650
51
452¢
453
654
435
4561
457
(311

6597

640t
(134
§41¢
463
se4r
(13
(114
647
(114
(134
{70t
§71%
472
673
674
875
674
6778
§78¢
679t
480t
(114
481t
6830

Pige 13

; TIMRD - UNITREAD OF CLOCK

; RETURN TO THE USER THE TIME IN THE REAL-TIME-CLOCK.
; USER PASSES PARAMETER BLOCK POINTER [N DY OF WHERE TO PUT THE TIME INFG.

; TIME 1S RETURNED IN BINARY, [NTEGERS.

; type ReadClockFarameter = recoctd

; DayofWesk :integer:
H Month : integer;
i Day : integer;
i Hour . integer,
‘ Mins . intager,
i Secs : integer,
i Tenths . integer;
i end;
TINRD

MOVE.L D1,Aé

NOVE.L bz,

BSR.5 ROCLOCK

TST .V D?

ENE.S TROEXIT

; CONVERT AND PUT RESULT IN PARAMETER BLOCK

i

4.1 30 ] $LENPER, D¢
B(S.S TROERR
LEA NUMBER , AS
LEA DETAIL, A4
LEA REGARRAY, A3
CIR.L 'k}
CLR.L D4
CLR.L D¢

TROGETF HOVE. B 0¢A3,D4.¥),D0
BSR.S CVTOUT
MOVE.V D1,0(A6,03.W)
ADDQ.V 42,03
ADDG. B *1,04
CMPI. W ENUNRF, D¢
ENE.S TRDGETF

TRDEXIT RTS

; ERROR - PARAMETER BLOCK THE WRONG LENGTH

TRDERR MOVE.V

RTS

$FBLENER, D7

THE PARAMETER BLOCK HAS THE FORM .

;A6 = PARAMETER BLOCK PTR
iSAVE USER LENGTH
JREAD THE CLOCK

JCAN'T READ CLOCK

;16 PARAMETER BLOCK LONG ENOUGH
;NO

.4 OF NIBBLES IN PARAMETER
;REGISTER ARRAY INDICES
;REGISTER ARRAY

; INDEX INTO PARAM BLOCK

, INDEX INTO NUMBER ARRAY

. INDEX INTO DETAIL ARRAY

,& OF NIBBLES PARAMETER
;CONVERT - RETURNS IN DI
,STORE PARAMETER
-NEXT PARAMETER
;00 7 PARAMETERS

;D0 AGAIN
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85, :
¢804t , RDCLOCK - READ ALL THE CLOCK REGISTERS INTO THE REGISTER ARRAY
[1 XL
013 6130 $88t RDCLOCK BSR.S LDADDR ,GET CHIF ADDRESSES IN AQ&A!
0140 7C7 9t MOVEQ 47,04 ;COUNT QF EAILURES
(1)L
491t READ REGISTERS INTO ARRAY
491,
01431 3304 §937 ROCRST 5UBQ. 8 #1,0¢
0144 824 494t BML.S ROCERR ;RETRIED TO MANY TINES
Q148 7001 695 NOVEQ 41,00 ;D0 = REGISTER #
Q148 43FA D4MA 94t LEA REGARRAT, Al
97t .
014C 6144 698 ROCREC BSR.S READCR ,READ A SINGLE REGISTER REURNS IN D32
014E  14C2 (324 HOVE B D2, (Al)+ JPUT IN ARRAY
e150 5200 700t AQDG. B 4,00
0192 0C00 000D 7010 (NP1 B ERARDLEN+|, DY ,IF DONE 11 TIMES STOF
013¢ 6674 703 ENE. S RDCREG ;00 AGAIN
703,
7G4t , IF ANY REGISTER READ = $OF THEN READ REGISTERS WHEN TICKED AND MUST RESTART
705,
Gist 7008 706t NOVEQ #RARDLEN-1,D0 , 00 12 TIMES
015A 4SFA 0498+ 107 LEA REGARRAY, A2
708,
Q15E OCiA 00QF 709 RDDCHK CHPL. 8 #ROERR, (A2)+ BAD
G162 470E 710t BEQ.5 RDCRST ,YES, REREAD CLOCK
0184 StC8 TFES i DBF D0, RDDCHX
0168 4E7S 7122 RTS
e,
714¢ ; ERROR - CHIP NOT WORKING
(AT LI
016k JEIC 0037 7140 RDCERR HOVE ¥ #CLOCKERR, D7
DIE  4E7S 147t . RTS
718¢
7492 ; LDADDR - GET LATCH ADDRESS IN A0 AND RiW CLOCK ADDRESS IN Al
7200,
170 107A 0A7Es 721¢ LDADDR ~ MOVEA. L ADDRREG, AD ; GET saved address {change &/7}
0174 2008 121 HOVE . L Al, DR ; {change &/7)
0176 4781 73 BEQ.S RDCERR ;NO CLOCK CHIP - ERROR EXIT {chinge é/7)
0178 43FY 0003 O0DB1 724t LEA AWREG . L, A1

Q178 4E7S 715t LYR]
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nn
728% ; CVOUT - CONVERT RECISTERS TO 1 PARAMETER
9% ; ENTRY- : (Dd) = & OF REGISTERS TO USE (¢ OF DETAIL ELEMENTS)
et : DETALL(D¢) = REGISTER TQ USE TO MAKE PARAMETER
73 (A4) = ADDRESS OF THE INDICES OF REGARRAY FOR EACH PARAMETER
31t (A3) = ADDRE3S OF THE REGISTER ARRAY
733+ EXIT : (D1) = PARAMETER COMVERTED
734t (D&) = UPDATED TO NEXT DETAIL ELEMENT FOR NEXT FARAMETER
735
G180 282 7367 CYTOUT CLR.L b
g1e2 41N 737 CIR.L Dt
0104 1434 4000 738t MOVE.B 0(A4,06.¥),02 +GET REGARRAY INDEIX
o188 §10¢ 739¢ ADDO. B #, D¢ ;UPDATE [NDEX
Q1ea 1233 2000 740t MOVE. 8 Q(A3,02 .¥) Dt ;FIRST NIBBLE
744
1188 5300 743 SUBQ.B #1,00 ;1IF NUHBER OF REGS=i THEN
0194 670 © 143 BEQ.§ CVOEXIT ;THEN DONE-1S VALID BINARY
44t
G192 E90Y 745 LSL.B .0 ;HOVE TO Hi NIBBLE
0194 1434 4000 7442 MOVE.B 0CA, D6 V), D2 i INDEX TO NEXT REGISTER
0198 52046 47 ADDQ. B #1046 UPDATE INDEX
019K 8233 1000 748t OR.8 0(A3,D2.W), Dt ;PUT IN LOW NIBBLE
M9t
019E 4102 7500 BSR.S CECOBIN ;GONVERT BCD TO BINARY

01AD 4E73 791% CVOELIT RTS
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75,
754t , CRCDBIN - CONVERT 1 BYTE OF BCD (21 DIGITS) TO 1 BYTE OF BINARY
735¢ ENTRY : (D1) x BCD BYTE OF DIGITS
(I EXIT . (D1) = BINARY BYTE
757
HAal an 754¢ (BCOBIN CIR.L D2
S1A4 1401 751 ROVE . B D1,D? ,COPY OF BCD
01A4 0202 00¢F 760t AND! B #$0F, 02 ,LOV ORDER DIGIT
01AL  EB4Y 741t LSR.¥ .0 ,MOVE OVER HKI DIGIT
Q1AC C2FC Q00A 761t MULY 610,01 MAKE 184DIGIT
0180 DI42 7431 ADD.V D2,Dt ;MAKE FULL NUMBER

0182 4E7S 7641 RTS
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4184

0188
[3%:1)

018E
01ci

e1ce
01CA
gice
Q1ce
eCE
(381}
¢
ﬂlp(
4108

a10c

01DE
01E0
01E1
01E4
BIE4

48E7

6124
0349

108C
0282

780t
1A02

[ H]

£osn
BCOS
46E4
s1cC
«coF

{E73

7210
nn
1081
1080
4E7§

0E0d

0000

001
0FOF  OFQF

1331

0074

746t
7472
764
3L

700

71t
e
773t
774¢
175
774t
77

1794
779

780

T8t
781

1432
4t
785¢
I
787¢
IR
7091
770
791t
792
793¢
794¢
795t
794%
797t
798¢
799¢
BOO
8oLt
802t
803t

B04r
L1350

; Changed routine on i8/22/8% kb

i
i
i
i
’
i
‘
i

i

READCR - READ CLOCK REGISTER

Page 1°

ENTRY : (A0} = LATCH ADDRESS
(A1) = R/W CLOCK ADDRESS
(D8) = REGISTER ADDRESS
EXIT : (D1) = REGISTER VALUE READ

The movep.l instruction works because the [/0

clock is not fully decoded.

READCR MOVEM. L 04-D6 - (5F)
RDCR1G 8SR.5 SELREG
MOVER . L QALY D2
HOVE .8 #DSELLT, (AD)
ANDI.L 440FOFOFOF, 02
i make sute all bytes read are the game
MOVEQ . 4, b4
KOVE.L DZ,D%
MGVE. B 05, D4
RDCH3Q
LSR.L (1
CHP.B D3, Dé
BNE. S RDCA1D
DEF D4, RDCAIO
MOVEM . L (5P)+,D4-D¢
RTS8

'
i
.

SELAEG

ENTRY : (D0} = CLOCK REGISTER ADDRESS
(A0} = LATCH ADORESS

MOVEQ $08ELCT, DI

OR.B oo,

MOVE. D DL, (AD)

HOVE. B DO, (AD)

RTS

SELREG - DESELECT THEN SELECT CHIF REGISTER

iddeess space for the
,B4¥0 regs

;DESELECT THEN SELECT ADDRESS
itedd reg € times

iDESELECT CHIF
ielear hi nibbles of all bytes

jignore hi order byte, 1st read
isave read valoe

icompare all to last read

ichk next byte

iate they the same?

No, read reg 2gain

;Do until checked all 3 bytles

itestore regs

(DESELECT CHIP BY SETTING D¢
;SELECT ADDRESS

kb

Li1]

kb

*k

bl ¢

L} 4

»
o

1

tk

1k

ik

1k

sk

o

b

e

o

o

b

b

kb

L}

10/22/8

10/2218

1042270

i

i

1012218

1072218

10/22/8

1642218

10/22/8

1012218

102218

14/2218

182278

1012218

1002378



File

01E8

OLES
O1EE
01F4
0LF¢
01FC

GIFE
niot0

6201
0204
(Y]
0202

020E
e
iun
[13%]
0214
0218
f21a

: TIMER.DRV.TEXT

43F9 0003 oDOY

(183
(331}
41E
4121

8144
s618

§100
[}111]
LHT
100

700F
1182
§17E
S19E
§19¢C
6192
4E73

1003

FF4C

004é

OFEL

(11}

7t
sage
809
§10¢

[J3LEF

[3%1
8132
814t
Bi3x
814t
LIRS
814t
3R]
g0t
i1
822t
LYE0
Biqr
15
b6t
an
LA
19
130t
831
LEYA]
133t
1341
£33t
1341
LERAS
83
L
840
[ L3R
[134]

; INITCLK - PROCEDURE CALLED BY UNITINSTALL CODE (TIMINST) TO INITIALIZE
THE CLOCK CHIP.
i ASSUMES THAT THE FOLLOWING CODE DOES NOT RESET THE CLOCK. ?2771%%

INITCLE

; START CLOCK - MUST DO IT FOR BOTH ADDRESSES

; PIND CORRECT ADDRESS

LEA
LEA
BSR.5
LEA
BSR .8

BSR.S
BHE.S

; INITIALIZE CHIP

; CLEAR INTERRUPTS

INITERIT

BSR
CIR.L
CLR.L
BER

NOVEQ
CIR.L
B5R.8
BSR.§
BSR.S
BSR.S
8T8

RWREG.L, Al iRI¥ ADDRESS {change

RVIADDR.L, AO ;00 OLD ADDRESS FIRST {chanmge

STRTCLK i {change

RVAADDR.L, AO ,D0 NEV ADDRESS {change

STRTCLK i (change
{chings

QF THIS MACHINES PROCESSOR BOARD {change
{change

FINDADOR i {change

INITEXIT ;ERROR - NO CHIP {change

LDADDR ;GET CLOCX REGISTER ADDRESES

1] ;REG ADDRESS

'] iDATA

WRITECR ;PUT IN NON-TEST MODE

#INTREG, DO iADDRESS

1] ;DATA

WRITECR

READCR ;READ 3 TIMES TO REBET

READCR

READCR

i{change é/7}

8171
(YA}
§17)
617
6171
4N
§in
(YR
817}
&n
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4
845+ ; STOPCLK - STOP CLOCK PROCEDURE (09-20-82}
Baér ASSUMES A0 AND Al ARE INITIALIZED. (09-20-82)
un (07-20-82)
021C 7400 " 448% STOPCLK MOVEQ $,0 ;DATA (09-20-82)
021E 4002 LI A BRA.§ sT10 ; (9y-20-02)
850t ; (04-30-82)
851t ; STRTCLK - START CLOCK PROCEDURE (04-07-82)
852t ASSUMES A0 AND Al ARE INITIALIZED. ) (0¢-07-82)
§53r (06-07-82)
0220 740! 454t STRTCLK MOVEQ #1,02 DATA (04-07-02)
§55¢ H (07-20-42)
0221 700E 856% 5T10 MOVEQ ¥STRTSTOP, DO ADDRESS (09-20-82)
224 414C 857 BSR.5 VRITECR i {04-07-82)
0226 4E75 858 RTS i (06~87-82)
8§59t
860 ; ROTENTHS - read the tenths register of clock
[ I3L.3 EXIT - (NC) = READ OK
a6 (C) = ERROR - WRONG ADDRESS
LI$ L (D2) = REGISTER VALUE READ
[ 11 LI
0228 365% RDTENTHS
0228 7A03 LTI MOVEQ #3,05 ;CHECK MAX. 4 TIMES FOR CLOCK TURNING
L TYAd
0220 7001 848% ROTI0 HOVEQ #TENTHSC, DO itaad tenth of seconds register
022C 4id¢ (T30 BSR.S READCR
§21F 0C0Z goer 870t CHPI.B $RDERR, D2 ;4o until {mo read errori or
0231 54CD FPR4 871t DENE DS, ROT10 ; (tried 4 times)
172t
0236 0COZ 0009 873 CMPI.B $9, D2 iif not a BCD digit then wrong addrass
0231 4204 374t BHI .S ROTERR ;USE OTHER Address
023C 4285 875t CLR.L 1]
0238 4E75 746 RTS
nn
0240 44rC o001 878* RDTERA NHOVE.¥W $CARRYST, CCR

0244 4E7S 879 RTS



File:

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

88t® ; FINDADDR - FIND ADDRESS OF CHIP'S ADDRESS LATCH. IT IS EITHER RV3IADDR OR RVAADDR

(L}
LLEL

(1T LI

aest
sa¢e
8a7s

L1320
£or
(328}
891t
B9 3«
894
8951
anée
a7
g98e
(A2 1]
700t
$010
0
703
a4
§05x
104t
907«
1041
908«
710t
LAY

1Hiv

1nn
714t
713t
9iét
7
118t
iy
710t
71t
Jair
§13t
174
175
124t
17
nn

i DEPENDING
; routine added with ¢
FINDADDR

LEA

LEA

LEA

MOVEQ

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

, READ TENTHS UNTIL IT
EAJE
BSR.8
8CS.5
(9.1 38 |
BEQ.§
il 13

ON THE VERSION OF THIS PROCESSOR BOARD.
17 change.

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

RVAADOR.L, M i START WITH REV 4 ADDRESS
4,04 ;TRY ONLY TWO ADDRESSES

Ad 15 CORRECT

ROTENTHS ;GET STARTING VALUE

FANIT ;WRONG CHIP TRY NEXT ADDRESS
B, 02 ;WALT UNTIL TENTH OF SECONDS
FAZERO ;18 NEXT TENTH ==) D3.8

01,03

.03

FAZ0

03

$30000.0¢ iMUST READ AT LEAST TENTH SEC.

CHANGES OR UNTIL {T TRIED TO LONG

RDTENTHS iGET NEIT VALUE

FANIT iWEONG CHIP TRY NEIT ADDAESS
03,03 ;HAS TINE TICKED

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

; NOT THIS ADDRESS TRY OTHER ADDRESS

FANIT LEA
DBE

i ERROR - MEITHER ADDR
Cir.L
HOVE.V
[ 31

; FOUND CORRECT ADDRES!
FAFNDIT MOVE. L
CIR.L
KT8

BVIADDR.L, A
D4, FALE

E5S WORKED

(A3) iSHOV RO CHIP ADDRESS

SCLOCKERR, D7

A0, (a3}
07
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930t ;
931* ; VRITECR - WRITE A CLOCK REGISTER
LEY L ENTRY : (D8) = KEGISTER ADDRESS
933 (D2) = DATA
§34r ' .
0292 6100 FFQA 935t VRITECR BSR SELREG ,DESELECT THEN SELECT REG.
096 1102 9344 NOVE.B D2, (AL} JRITE DATA
0194 10BC 0010 17 HOVE. B #DSELCT, (AD) ;DESELECT CHIP
029 4E75 730t RTS8
' 9
$40% ; WRITEREGS - WRITE THE CLOCK REGISTERS FROM THE REGISTER ARRAY
Lr
0198 4100 FEDO 942¢ VRITEREGS  BSR - LDADDR ;GET CHIP ADDRESSES
9438
9447 ; WRITE REGISTERS
a5t .
02a2 7001 944t MOVEQ 1,00 ;REGISTER ADDRESS
0IA4  4SPA  D34E+ 9471 LEA REGAREAY, A2
g,
0IAF 141A 949% WRONER MOVE. B (A2)+,D2 ‘ ;REGISTER DATA
DIAA 61ES 9501 BSR.8 WRITECK JWRITE DATA
0ZAC 5240 951 ADDG. B #,00 ;NEXT REGISTER ADDAESS
0IAE  0COD OOME 952t CNPI.B #STRTSTOP, DO ,STOP AT START/STOP REG.
0281 66F4 9531 BNE.S WRONER

0284 4E7Y 754 RTS
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1354y
$57¢ ; TIMVR - SET CLOCK FROM PARAMETEN BLOCK
158 PARAMETER BLOCK FOR UNITWRITE :
§39¢
160t ; type WriteClockParameter = record range
réir DayotWesk . integer; 1-1
141t Month . integer; 1-11
e, Day : integer; {-31
Y4t Hour : integer; 0-23
945t Mins . iateqer; §-3
LTI Secs © integer; 0-5¢
%7 Tenths : integar; 0-
173 LI LeapYear : integer, 0-1
§é9r end;
Li] LI
GZBé 2641 971¢ TINVR NOVE.L 01,A3 ;ADDRESS OF PARAMETER BLOCK
Yt
173t ; PROCESS BINARY PARANETERS
y74r
1288 €11} 175¢ BSR.§ VALEIN JVALIDATE PARAMS
B2EA 312 1748 BCS.B TVRERR ,NO COOD
028C ¢13C 17N BSR.S CVTBINR ;CONVERT BINARY TOQ BCD OF REGISTERS
1] LI
179t ; ZERO SECONDS AND TENTHS OF SECONOS (09-10-82)
11110 (09-30-82)
02BE 6100 FERG 1y 85K LDADOR ; GET CLOCK ADDRESSES {09-20-82)
02CT 4100 FFI4 111t BSR STOPCLK H (89-10-82)
02Cé 4100 FFSA 183 BSR STRTCLE i (09-20-82)
184r
985¢ ; VRITE OUT REGISTER ARRAY
Y860,
gich 4102 787 B5R.8 WRITEREGS
01CC 4E7S year RTS
"t
990t ; ERROR - INVALID CLOCK FARAMETER
7"ir
€2CT 3E3C 003¢ 1910 TVRERR NOVE. ¥ #INVFRH, D7

0201 AE7S 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
102§¢ ; CVTBINR - CONVERT VALID PARAMETER BLOCK FROM EINARY INTO REGARRAY BCD NISLES
1024t ENTRY . (A3) = ADDRESS OF PARAMETER BLOCK
1037t ,
O0ZFA 49FA 03064 10202 CVTRINR LEA HI, A ;HI NIBBLE HOLD ARRAY
0iFE 4BFA 03QAe 1029+ LEA LoV, A3 ;LOW NIBBLE HOLD ARRAY
0302 7807 1036 Xovea #NVHWE-1, D4 JEOR 0 = 8§ to 1 do
0304 740F 14310 HOVEQ CLEAPYR+1, D3 ;INDEI TO PARAMETER
1037
030¢ 4180 1033* CBRNIBS Clr L Do
0308 1433 3000 1034 MOVE . 8 0(A3,03.¥),D0 ;GET PARAMETER(i]
g3oc 3200 10350 MOVE L Do, ot
0308 82FC 000 1034 oivu $10,01 (HI NIBBLE .= PARAN DIV 1¢
B3tz 2001 1037¢ MOVE . L 01,00 ,LOV IS REMAINDER FROM DIV
034 4% 10304 SVAP 0o ;LON .= PARAMETER-(HI?1{)
0316 1981 4000 1039 MOVE. B DI, 0CA4,D4. W) ,SAVE Hl
G31A 1880 4004 1040 NOVE. 8 DO O(AS, D4.W) SAVE LOW
031 5343 10411 SUBa.V $2,D3 NEIT PARAMETER INDEX
9310 S1CC FEE4 10422 DBF 04, CBRNIBS ,DOWNTO 4
1043,
1044r , SETUP RECISTER ARRAY
1045,
04 an 1044 CLR.L D3 ,REMOVE GARBAGE
0314 47FA  01CCe 10471 LEA RECARRAY, A3
0318 78¢0C 1044 HaviQ #RAVRLEN-1,D4 ;MOVE TO 13 REGISTERS
031C 4SFA OLESs 10491 LEA NIBBLE, Al ,WHICH NIEBLE FOR THIS REC.
0330 43FA 0104+ 1050 LEA INREGE, At ;WHICH PARANETER IS REG FROM
15t
0334 1631 4000 1032 CBRRECS MOVE. B 0(at,04.¥),D3 ;INDEX TO H1 ¢ LOV FOR THIS REG.
0330 1035 3400 10532 NOVE .B 0(AS,D3.W),D0 ;ASSUME LOW NIBBLE
033C 4A32 4000 10341 T5T. 8 0(AZ,04.¥) ,IF ( THEN USE LOV NIBBLE
0346 6704 18551 BEG.5 CEBRULOV (18 LOW
0342 1034 2000 1054¢ MOVE. B 0(A4,D3.V), D0 ,ELSE GET HI NIBBLE
0346 1780 4000 1057* CBRULOV MOVE.B D0, 0(A3, D4.W) ,PUT NIBBLE IN REGISTER HOLD
0344 51CC 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
{0é4* ; CVTLPYR - CONVERT LEAP YEAR PARAMETER TO THE REGISTER VALUE FOR THE
10635% ; CLOCK CHIP. 8,4,2,1 WHERE & 13 FOR LEAP YEAR AND THE OTHER NUMBERS
1044 ; ARE FOR THE YEARS AFTER THE LEAP YEAR. THEREEORE, ¢ 15 LEAP YEAR+(,
1067t ; 1 IS LEAP YEAR¢Z, 1 IS LEAP YEAR+3.
1068r
0357 1038 000C 1069* CVTLPYR HOVE. B LYREG-1{A3),D0 ;LEAP YEAR REG. = 13(INDEX=12)
0354 7203 1070% MOVEQ $3,01 ;D0 18 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
0358 1740 oQeC 1074x HOVE. B DO, LYREG-1(A3) ,PUT IN REGISTER ARRAY

0361 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
1120%
{121t
1131

1113
1124
1125+

; TIMUNNT - UNITUNMOUNT

Page

13

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

TIMUNNT
HOVE .8

LEA
HOVE.L
RTS

$DISABL,IER.L

TUNRTE, A
AD,VECTOR .V

LTURN GFF ALL INTERUPT3 ON ViA

MITH TIKER INTERRUFT CODE
+POINT VECTOR AT RTE
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S,
1128, TIMST - UNITSTATUS
i129¢ , THIS PPROCEDURE CONTAINS THE BELL ROUTINE AND THE 4 TIMER TABLE MANIPULATION
£130% ; PROCEDURES, CREATE, DELETE, DISABLE, AND ENABLE.

1131
113l ENTRY . D7 - CONTROL CODE USED TO SELECT FUNCTIONS
1133, A3 - BUFFER ADDRESS = PTR TO PARAMETER BLOCK
1134,
03CC 6C47 0004 1135 TINST CHPL. W $ENABLEC, D2 ;VALID FUNCTION CODE
0300 6212 1134t BHI .S TSTERR N0
1137y,
0301 ASFA 013e 1138 LEA TINERTBL, A2 ;ADDRESS OF TIMER TABLE
0306 43FA 0011 1139 LEA TSTTEL, At ,TURN THE CONTROL CODE INTO A
03DA L34A 11400 LsL.¥ §1,02 , INDEX TO THE FUNCTION
03DC 3431 2004 P14ge NOVE .V G(AL,D2.W),D2
03EC 4EF1 2300 1142 JHP 0(At,02.W) ;D0 FUNCTION
11432
11447 , Invalid Fonctron Code Error
1145x
03E4 3IE3C 6038 114ér TSTERR HOVE W BINVENC, D7
J3EN 4ETS 11472 RTS
1148r
1149¢ ., THE TIMER DRIVER JUMP TABLE
1150y ,
03EA  0OAD 1151% TSTTBL DATA.V TSTBELL-TSTTBL jBELL
03EC  800A 11520 DATA.W TSTCREL-TSTTEL ;CREATE TABLE ENTRY
(IEE 004E 1153% DATA.W TSTDELT-TSTTBL ;DELETE TABLE ENTRY
03F0 0060 11548 DATA.V TSTDSBL-TSTTBL ;DISABLE TABLE ENTRY

03F2 Q072 11552 DATA.V TSTENBL-TSTTBL ;ENABLE TABLE ENTRY



File: TIMER.DRV.TEIT

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



Fiie TIMER DRV TEIT Page 31

1208,
1204t , TSTOELT - DELETE TABLE ENTAY
1200, INTAY . A3 = ADDRESS OF PARAMETER BLOCK
1o, Al = ADDRESS OF TIMER TABLE
1209, PARAMETER BLOCK .
110, 1) TABLE ENTRY 1D, ENTRY # TO ENTRY (WORD}
1,
0434 13170 TSTDELT ,GET INDES TO ENTRY
0431 4i3A 1213t RS VALIDID ;18 1D VALID?
0434 €538 1114t ©s.8 TOELERR ,INVALID-ERROR EXIT
s,
1214% , VALIO ENTRT INDER - DELETE ENTRY
117,
G430 08BBE 004D 3001 12:8e BCLR VALIDENT, TELACS+1(A2,D3 W}
0442 6004 TR WA S TOELENIT
12200,
13207 , INVALID TABLE 1D EMROR
_ 11220,
TS I T 1229* TDELERR  MOVELV  INVTBLID,O07
044g 4t7s 11240 TOELETIT  RTS



File: TIMER.DRV TEIT

[LL])
[IL]Y
044c

044t
0454

043¢
045A

[3¥1)
6308

08F2
004

JE3C
4873

0083 3001

LR

11242
13211

1138¢

1121
12300
1231¢
1131
1233t
11342
1135
12360
1137
12300
1239¢
12400

1ae
1242r
1243 ;
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; TSTDSBL - DISABLE TABLE ENTRY
; ENTRY : A2 = ADDRESS OF PARANETER BLOCK
, A7 « ADDRESS OF TIMER TABLE
; PARMMETER BLOCK
. 1) TABLE ENTRY 1D, ENTRY ¢ TO ENTRY (WORD)
TSTDSAL ;GET INDEI TO ENTRY
BSA.§ VALIDID (18 10 VALID?
BC5.6 TOSBERR . INVALID-ERROR EZIT
; VALID ENTRY INDEX - DISABLE ENTRY
BSET S$ENBLOSBL , TELAGS+1(AZ,D3.W)
BRA.S TDSBEXIT
; INVALID TABLE ID ERROR

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



File

043¢
043¢
[ L}

0440
LY
046

(1113
0472

6474

(L]
04

047¢
[11]]

[ L1}
(111}
[ L]

TIMER .DRV TEIT

e
450E

k1
e
6004

IENC
AE73

40

L[4 ]
$30¢

{4FC
6004

CéEC
(}11]
4E73

3004 3008

Q14

6032

00e? -

0001

6011

ELLT

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
11742
1275
127462
1277¢
1174
1179
1180t
1181t
11824
12838
1184
1185
1284
12871
12888
faannt
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i TSTENBL - ENABLE TABLE ENTRY
' ENTRY . A3 = ADDRESS OF PARAMETER BLOCX
' Al = ADDRESS OF TIMER TABLE
: PARAMETER BLOCK -
; t) TABLE ENTRY [D, ENTRY # TO ENTRY (WORD)
TSTENBL ;GET INDEI TO ENTRY
BER.§ VALIDID ;18 1D VALID?
BCS. 8 TENBERR i INVALID-ERROR EXIT
. VALID ENTRY INDEX - ENABLE ENTRY AND RESTART DOWN COUNTER
MOVE W TCOQUNT(AZ,03.v), TOWNCNT(AZ,D3.W}
BCLR SENBLDSBL, TFLAGS+1(AZ,03.V)
BRA.S TENBEXIT
. INVALID TABLE ID ERROR
TENBERR HOVE.V SINVTBLID, 0?7

TENBEXIT  RTS

, VALIDID - VALIDATE TABLE ENTRY ID IN PAHAMETER

; ENTRY . A3 a ADDRESS OF PARAMETER BLOCX

. EIIT . 03 = TABLE INDEX

, (C) = INVALID TABLE ENTRY D

' (NC)= VALID TABLE ENTRY ID

VALIDID NOVE.V (A3),D3 ;GET TABLE ENTRY ID

. TABLE ENTRY 1D IS THE ENTRY NUMBER - NAKE SURE LESS THAN NUMBER OF ENTRIES IN TABLE
CMPI.W #NUMENTS-1,D3 ;18 INDEJ LESS THAN TABLELN!?
98§ VALCALL ;YES, CALCULATE INDEI

VALERR MOVE .V JCARRYST,CCR 3HOW ERROR
BRA.S VALEXIT

i HAVE VALID TABLE ENTRY

VALCALC WULU #TINTLEN, D3 i CALCULATE INDEX
CIR.L 1] +CLEAR CARRY

VALELIT RTS
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[AL1Y
0499¢
0494
0494
t49c
0498
(LY

04A¢
04Ad
44ac
[1}:1]
6481
0484
(L1:}}
048A
[1}:11

04Ce

04c4
o4ce

G4CA
G4CE
04D4
04046

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

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

{ARB

0814
121}

tABC
0339
0F77
4E73

0003 0F75
0000
0010 0003

0144+
(1]

0138+

0004

0034+

EF3s

(111

(1113

0040
00EE 0083

1191t
1192
1193
1194
12951
1294¢
1297«
1198+
1299+
1300%
1301
1301

1303
13042
1305t

1304

1307¢
1308
1309¢
1310
§3110
1312
1313
1314
1315
1314
137+
1318«
13191

1320

13
1322
1313+
13242
1325¢
1324+
13274
13182
1329¢

1330+

Page

. TSTBELL - BELL ROUTINE

33

ENTRY : A3 = AODRESS OF PARAMETER BLOCK
PARAMETER BLOCK

{) FREQUENCY (WORD}

1) SPEAKER ON/OFF PATTERN (BYTE)

3) FILLER (BYTE!}

i 4) DURATION IN 50 MILLISECOND PERIODS (WGRD:

; INIT VIA FOR FREQUENCY W/0 DISTURBING TIMER #i

TSTHELL LEA
KOVE. B
ORI.B

BSR.§
LEA
HCLR

+

« CALL CREATE TO SETYP

LEA
MOVE.L

MOVE.W
NOVEA.L

LEA
MOVE.L

HOVE.W

BSR
HOVE.L

MOVE. B

H

i WALT FOR SHUT OFF

SHIFTREG.L,AS
$0,(A3)
¥RUNTZ,ACR.L

SETTI
TELAGS, A4
#SHUTOEE, (A4}

;TURNOEF BELL FOR SURE
7BET TIMER 42 AS COUNT DOWWN

JEUT TREQUENCY [N TIMER

;PUT TIMER ON

ONE SHOT INTERVAL TIMER CALL

TPRMBLK, AL
A3, - (5P}
DURATN(A3), DO
ALA
BELSRVR, A0
AO, (ALie

B0, <Al
TSTCREY
(S5P)+, A3

PATTERN(AZ) , (AS)

#SHUTOFE, (A
TBELWAIT

; DONE SHUT OFF TIMER #2 AND BELL

TBELWAIT BTST
BEQ.S

‘

TBELDONE MOVE. B
ANDIL.B

TBELEXIT RTS

40, (AS)
$8TOPTZ,ACR.L

JADDR OF INTERNAL PARM 2LOCK
;SAVE PARAMETER BLOCK ADDRESS
/SAVE THE COUNT

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

JPUT IN COUNT

;CALL CREATE

;BELL PARAMETER BLOCK ADDRESS

;TURN ON BELL

+DONE?
/NG

,CLEAR SHIFT REG TO SHUT OFF BELL



File

0408
04DE
04E0
04E4

(111
04EC
(L13}

TIMER DRV TEXT

13E8
0F71
1303
4E7S

SITA
0800
4E7Y

SET LATCH

;SET COUNTER AND CLEAR IFR T2 FLAG

,JELL BELL ROUTINE DONE
& TO SRUT OFF SPEAKER AND

1331,
13331 , SETTL - SET TIMER 42 TO FREQUENCY IN PARAMETER BLOCK
1334r
0001 0803 1333+ SETT2 HOVE.B (A3}, TOLL.L
0003 OF73 1334r HOVE. B (A3}, TZCH.L
13372 RTS
J338
1339¢ , BELL TIMER SERVICE ROUTINE
1340
00FAs 1341 BELSRVR LEA IFLAGS , AD
(111 1341 BSET SSHUTOEE, (AD)
13430 RTS

iTIHER &1



File. TIMER.DRV.TEXT

04K
04Fe
04FE
0304
050§

0504
230cC
5
813
051t
0s1F

0520
0526
052¢

0330
053¢
053¢

0541
054¢
0548
0554
05354
(H1}
0544
054C
6572
[ ]
0378
0584
058
8590
0594
039¢
23A2
[F1Y]

[3]
[}
0
ot
11

0
03
4
14
it
00

61
(1]
1]

1]
04
02

[H
0

0
0

07
17
09

(1IN
0god
go00
gouo00t2
0000
0000
00ee
Qoo
0000
6000
[111]
(111}
0000
6000
0000
0000
0000
0000
0000
tooe
0go0
0000

0A 08
[
02 02

05 a4
02 00

0t 00
01 0t

0t 0C
00 38
00 03

(1111
o000
0000

1111
[1]1]
0000
qooe
(111
0000
000¢
8e00
0040
0d00
(11
nood
06400
L1
0060
(111
(1114
0000

07 08
01 00
02 02

04 03
01 01

01 00
00 0t

0t IF
00 38

0006
gooe
0000

0000
(L]
0000
0000
oooe
0000
0000
o00¢
0000
0040
0004
oog¢
(1111
0000
0000
oace
L1211
(1]

13452

1346*
1347
1348

13492

1350«
1331

1351

1353
13542
1335
13342
13§74

1358

1339%

1360
13610
1347
1363t

1364%
134354

1364r

1367%
13608%
13692

{370¢
13711

1372

1373t

1374

1375

13762
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. DATA AREA
; CONSTANTS FOR CALANDER CLOCK
; CONVERSION ARRAYS BCD TO BINARY/REGISTER TO PARAMETER BLOCK CONVERSION
DETAIL DATA.B 9,11,10,8,7,6,5,4,3,2,1,0 ,REGISTERS WHICH MAKE THE FARAMETERS
NUMBER DATA. B 1,2,2,2,1,2,1 .8 GF REGISTERS FOR PARAMEETER
DATA. B 0 (AR FILL teann
; CONVERSION ARRAYS FOR PARAMETER BLOCK TO REGISTER ARRAY CONVERSION
i
[NREGE DATA. B 4,9,5,4,4,3,3,2,2,0,1,1,7 ;WHICH PARAM [N REGCi] (BINARY)
NIBBLE DATA.B e,0,1,0,i,86,¢,0,1,0,0,1,0 ,WHICH NIGBLE- 1=HI
; RANGE VALVES FOR CLOCK PARAMTER BLOCK FIELDS, i BYTE LOW, 1 BYTE HI FOR EACH
; QF & PARAMTER BLOCK FIELDS
RANGES DATA.B 1,7,1,14%,1,31,0,23,0,99,0,5%,0,9,0,3
; VARIABLE DATA AREA
; THE TIMER TABLE - 10 ENTRIES
TIMERTEL DATA.W 6,0,0,0,0,8,0,8,0 ; ENTRY & ¢
TIMTLEN EQu %-TIMERTBL ,fength of entry
DATA NV 0,0,0,0,0,0,0,0,0 , ENTRY & &
DATA W g,0,0,0,0,0,0,0,0 ; ENTRY ¢ 1
DATA. W 6,0,0,6,0,8,0,0,0 , ENTRY § 3
DATA.W 6,0,0,0,0,0,0,0,0 , ENTRY § 4
DATA.W 0,0,0,0,0,0,0,0,0 , ENTRY ¢ 3
DATA.W ¢,0,0,0,0,0,0,0,0 , ENTRY ¢ &



13AL
QB4
G3BA
L3
05Ce
(R
050
0508
G30E

[MA
03k
G5EC

1M1

[S43]
SFA

2630

Coll

vedi
G608
Q60A
Q610

ACR

ACRBY
ACTIV
ADDRR
BELSR
BITDe
BITODY
BITD2
BITDI
3iTD4
BITDS

TIKER DRV TEIT

0000
1000
0009
0060
0N
6500
oooe
0300
Q000
4600
1008

i600
1000
2062

a0

$0 ¢
10
a:0
[k}
5600
iR

[ 10
00 9
[N
[ 1]

eoco

TE
£

£G
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

0d00 1377+

0000

0000

Go00 1378

000

(1]

0000 13790

o000

0000
1380¢
1381
13824
1383
1384
1385+

0000 i386r

13871
1366
1389x
i370¢
1371t
1391x
1393
13942
13951
1376
00 00 1397¢
00 20
1398
13992
14002
1401
14020
14034
1404
00 00 1405

G0 00 14360
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DATA.W 0,0,0,0,0,0,0,0,0 , ENTRY & 7

DATA W ¢.0,0,0,0,0,0,0,0 ; ENTRY & &

DATA.W 0,0,0,0,6,0,0,0,0 , ENTRY & ¢
TABLELN Eau %-TIMERTBL ,length of table in bytes
NUMENTS Equ TABLELN/TIMTLEN ;4 of entries in table
, INTERNAL ELAGS AND PARAMETER BLOCK
IFLACS DATA.W ] ,USE ONLY 1ST BYTE
TPRMBLK OATA W 8,0,0,2,0 ,BELL USES FOR CREATE CALL

1407,

1408¢

BITDé
BITD?
CARRYST
+ CBCDBIN
+ CBRNIBS
CBRREGS
CBRULOV
CCSOONT
CCSEXIT
CHKCS
CLEAR

. THE ADDRESS AND COUNT ARE SET iIN THE BELL ROUTINE - FLAGS ARE ALWAYS

, ORE-SHOT MODE ONLY

. CLGCK DATA AREA

» CLOCK ADDRESS AND SELECT LATCH ADDRESS SAVE AREA

AGGRRES DATA. L ¢  {CHANGE 4771

» REGISTER ARRAY HOLD

RECARRAY DATA B ¢,6,0,8,6,0,0,0,0,0,0,0

RARDLEN EQu %-HEGARRAY ,NUHBER OF REGISTERS READ
DATA.B 0

RAWRLEN Eau %-AECARRAY ;NUHBER OF REGISTERS WRITTEN
DATA B 0 FILL

. NIBBLE HOLD FOR PARAMETER TO REGISTER CONYERSION

HI DATA. B G,0,0,0,0,é,0,0

Lov UATA B 0.0,9,0,0,0,%,0
END TIMERDRV

00000006 CLOCKERR 90000039 CURFROC 00000007 DOCS 00003E+

00000007  CLRSC 00000006 CURSON  €0000002  DSELCT Q0000010
pooooeot  CONTUSHT 00000001  CVOERIT G001A0+ DURATN 00000004
0001AZ+ CSATTR1 00000010 CVTBINR DOO3FAe ENABLEC 00000004
000306+ CSATTRZ 00000011 CVTLPYR 000353+ ENBLDSHL 00000003
000334+ CBBPCH 00000006  CVTOUT 000180+ ENBLTI  000000CH

000344+ CSERSTCH 00000008 DAY 00000004  FALO 000258+
G000A&+ CSLASTCH 0000000A  DAYOFWK 00000000  EA20 00024A+
0000A4s CSLPCH 00000004  DCSHMOVR 000074+ . FAID Q0026E+
000094, CSMASK  0000000C DETAIL 0004F2¢ FAFNDIT Q0624Ce
C00004FF  CSTELLOC 00000000 DISABL  0Q000007F  FANIT 000274+
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FAZERO

F INDADDR
FREQ
GRAPHIC
HI

HHMLEN
HOUR

1ER
IELAGS
[FR
INITCLK
INITEXIT
INREGB
[NSHOD
INTREG
INVCURS
INVENC
INVPRM
INVRSE
INVTELID
TOECLKNE
TOEENCCD
TOETOREQ
10EXYBTE
[OENEDRV
T0ENOBUF
[OENQDSP
T0ENOKYE
TOENOOMN
[OENOPRT
[OENOTIM
10ENCTAN
TOEPRMLN 00000037
TOETBLEL 00000033
TOETBLID 40000032
T0ETBLIV 00000034
TOETINOT 00000016
T0EVIOPH 00000036
TOEVNDBE Q0000821
[OEWNDCS 00008022
[OEWNDDC 00000023
T0EWNDDS 00000024
TOEWNDEN 00000020
TOEWNDIV 00000025
TOEWNDWN 00000027
IOEWNDWR 00000024

000268+
000246+
00000000
00000004
000602+
1000000C
00000004
00030E7D
000SE4+
00030F78
0001E8+
00021R+
000504+
00000002
0000000F
00000003
00000038
00000036
00000000
paeoao a2
0000003%
nog0a03s
00000003
00000033
00000020
oge000t?
00000028
00606029
pogodozs
go¢0002C
0030002
00000013

IPRNBLK 0O0SES+
LDADDR 000170+
LEAPYR  0000000E
LENPER  0000000F
LENPBW 00000010
LoV Q00404+
LYREG 00000000
HINS 00000008

KMBTBLX
HMBTDEV
HMBTDRY
MHBTSLT
HHBTIRV
MMETSW
MMHICOD
KHHIDTA
MKLOCGD
MMLODTA
HONTH
NIBELE
NOAUTOLF
NOSCROLL
NOTLEGIT
NUMBER
NUMENTS
NUMREGS
NUMRP
NUNWP
1133

ON
PATTERN
PBLENER
PPTEL
psyscon
PTLEN
PTPC
PTRUSATN
PTSR
RANGES
RARDLEN
RAVALEN
RDCERR
ROCLOCK
RDCA1D
RODCRZO
RDCREG
ROCRST
RDDCHK
RDERR
RDT10
ROTENTHS
RDTERR
READCR
REGA4
REGAS
REGARRAY
RUNT?
RVIADDR
RV4ADDR
RVREG
SCBOOTDV
SCBOOTNM

0000001A
00008012
00000618
00000014
60000014
Q0000010
0000000C
00000004
ooooq008
00900000
40080002
000513+
00000004
00000003
00000003
D004FE+
0000000A
0000000F
00000007
00000008
00040000
poooagod
qcago00z
00000037
toeoo0ss
00000180
g00000CcC
0000003C
goo0aa0z
00000040
008520+
2000000C
00800000
00016A¢
00013E+
000188+
G001CE+
00014C+
600142+
GO015E+
Q000000F
00022A+
000228+
000240+
000184+
0000000A
0000000E
0005F 4+
10000010
G0030FEL
00030Fet
oteaonot
00000036
00000028

5CCODEJT
5CCURRK
SCCURRV
SCDEVTAR
SCDIRNAM
SCEREEHP
SCHDA4
SCHDAS
SCHEDPTR
SCHEDSR
SCIORSLT
SCUTABLE
SCHEMMAP
SCNUKPRO
SCNITPRO
SCPROCNO
SCPROTBL
SCROOTV
SCSLTTBL
SCSUSINK
SCSUSREQ
SCEYSIN
SCSYSOUT
SCTODAY
SCUSERID
SCUTABLE
SCVRSDAT
SCVRSNBR
SCWNDTEL
SECS
SELREG
SETT2
SHIFTREC
SHUTOFE
SKIP1ST
SENDFLG
SEWAITC
STi0
STACSLT
STACSRV
STALSLT
STALSRV
STBTSLT
STRTSRV
STINFO
STINFOL
STNDRV
STNMBR
STOPCLK
STOPT2
STRTCLK
STRTSTOP
STTYPE
SUSPEND

60000022
00000048
00000044
00000014
gogec01s
00000004
00000088
080000E8
Gocoooes
00002700
googa000
jeogoo0s
ggooo0sz
00000028
00000026
00000002
00000024
00000040
00000903C
02000054
0000005C
00000010
gege000c
qogoo029
0c00004C
0800001C
00000032
pod0004E
00000056
0000000A
0001DE+
0004D8+
000301735
00000000
00000002
00000035C
Q000005A
000212+
00000004
00000004
googooos
0000000A
60000000
00000002
oeoga00c
G0000004
00000002
goooo0op
20021Ce
080000ET
000220+
06Q0000E
00000001
00000007
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SVBLKIO Go0ogo2c
SVCL! 0000007C
SVCLOSE Q000002¢
SVCRKPTH 00000060
SVDELENT 00000090
SVDSPOSE 00000038
SYFLPDIR 00000088
SVGET 000600014
SVGETDIR 00660048
SVGETVNM 00000080
SVINIT 00000018
SVMARK  0000003C
SVMAVAIL 00000044
SVNEV 00000034
SVOPEN  0000001C
SVEUT 00000010
SVPUTDIR 00000094
SVRDCHAR 00000028
SVRLEASE 00000040
SVSCHDIR 0000008¢C
SVSEEK 00000030
SVUBUSY (000000C
SVUCLEAR 00000608
SVUINSTL 00000098
SVUREAD 00000004
SVUSTAT 00000044
SVUWRITE 00060000
SVVALDIR 00000084
SVWRCHAR 00000024
SYSBYTES 4000018¢
SYSKYBOF
SYSWIR
TICH
TICL
TILH
TILL
TICH
T2INT
TILL
TABLELK
TBELDONE
TBELEXIT
TBELWAIT
TBLFULL
TCOUNT
TCRCKNXT
TCREZIT
TCREOUND
TOELERR
TDELEXIT
TDSBERR 000454+
TDSBEXIT  00045A¢
TOWNCNT 900000086
TENBERR 00044E+

00000003
00030F48
00030F e
00030F6F
20030F4D
0003CE73
80000020
00030F 7t
00000084
0004CA+
0004D4+
0004C4+
00000033
00000006
D003F8+
000434+
000412+
000444,
000448+

00000184 -

TENBELIT
TENTHS
TENTHSC
TFLAGS
TICHKNIT
TIMBSY
TIHCLR
TIMDERR
TIHDTBL
TIME
TIMEH
TIMEL
*TIMERDRY
TIMERTBL
TIHINST
TIMINT
TINRQO1L
TIMRD
TINST
TINTLEN
TIMUNNT
TIMWR
TINEXT
TINST10
TROERR
TRDEXIT
TRDGETP
TSTBELL
TSTCRES
TSTDELT
TSTDSBL
TSTENBL
TSTERR
TSTTEL
TUNRTE
TWRERR
UNDSCR
UNMCHE
UTBLT
UTBLK
UTDID
UTDRV
UTI0DRV
UTLEN
UTHTD
UTRG
uTsSIz
UTSLT
UTSPT
UTSRV
UTTPS
UTTYP
VALBIN
VALCALC

f0047%+
0000200¢
gogooo0t
60000000
00004E+
0000F4+
0000FA+
0000ED+
(000ES+
0000C3350
G00600C3
00000050
0000A8+
000530+
000364+
000000+
0CGGBE
000100+
0003CC
Qoo00012
0003BA«
000786+
00000+
800376+
006138+
000136+
000122+
00048A+
0003F§+
000438+
00044A+
00045C+
G003E4.
DO03EA:
00005C+
0V0ICEy
00053001
0000000¢
0060004
000000i1C
80000008
0000001e
00000002
06000620
60000847
Q0000014
4ae0dotc
60000014
00000018
00000013
goooGqty
nogo0017
000204+
0004812+



File TIMER.GRV.TEIT
VALERR 00047Cs
YALELIT 000428,
VALIDENT 00000000
vALIDID 1004744
VBCHK 0062D0C+
VBERR Q002F 4+
VECTOR 00000074

0 errors

1409 lines

VERT 00800000
VIDDEFLT 00000003
VIDSET 00000007
VRAPON 00000004
VRATTRI 00000020
VRATTRZ 00000021
VRBASEX (0000000E

WRBASEY 00000010
WRBITOFS 0004001A
WRCHARPT 00000000
VRCURADR 80000008
WRCURSI 00000014
VRCURSY 60000018
VRGHORGY 0000001C
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WRGRORGY 00C000IE
WRHOMEOF 6000000C
VRHONEPT 00000004
VRITECR 100192+
WRITEREG ~ 00029E+
VRLENGTH 00000024
WRLNGTHI 00000011

WRLNGTHY 00000014
WRONER G002A8+
WRRCDLEN 00000023
VRSTATE 000000312
IIX010 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 1261
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
1 674
613t 1001

13 358
153 331
194r 1319
6330 681
331t 4

Tt 474
33 443
338t 340
278 403
340t 451
1003 13430
701 706
1048 1400
94 7L4
636 683
779¢ 792
89 793
698 701
6830 719
709 711
§211 709
ss8t 871
845 894
874 874t
698 777
8l 181
e 402
666 694
3T 1302
£10t 817
619 819
31 T4

1

92t

[LL]

102t

101

e

LA

604
13581

545
1352¢
1180

K[}

362

1279
§44

1030

452

1190

139481

23

87¢

107

839
401
1198
707

713
1l
816

568

13812

840
1197

747

687

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
SVGETDIR

LA
134t
KERL
3
e

74t

§it

13

70t

(R4

79t

fin
1ogt

991
107+
1o8t

LEL

(Y3

87t
1932

Bét
103t
1041
o6
607
7%

1303
in
199
W
il
KEI'M
(LX)
1832
184t
(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

§33

1313

474

054
981

13427

743



SVGETVNM
SVINIT
SVNARK
SVMAVAIL
SVNEV
SYOPEN
SVRUT
SVPUTDIR
SVRDCHAR
SVRLEASE
SVSCHDIR
SVSEEK
SVUBUSY
SVUCLEAR
SVUINSTL
SVUREAD
SVUSTAT
SVUMRITE
SVVALDIR
SYVRCHAR
SYSBYTES
SYSKYBDE
SYSWIN
TICK
TICL
TiLH
TILL
TICH
TZINT
TILL
TABLELN

" TRELDONE
TBELEXIT
TBELVAIT
TBLEULL
TCOUNT
TCRCXNIT
TCREXIT
TCREQUND
TDELERR
TOELEXLT
TDSSERR
TDSBELIT
TOVNCNT
TENBERR
TENBEXIT
TENTHS
TENTHSC
TELAGS
TICHXNIT
TINESY
TINCLR
TINDERR
TINOTEL
TINE
TINEH
TINEL
TINERDRV

136t
{101
1291
1312
127
111
118¢e
14t
124
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§
13680 1381

1324

118§

409 119t
1181

1103t
e
12232
1224x
12442
12451

81 397
1264
12672

609 411
(11

389 1174
393 N
S61t

368

FEEL

530 530
324 %
313 1108
1104

14t 1408

1260

4

9

1196
414

5§

1184

1192

1218
1o

532

1140

1299

383

1241

§34

§3%

1113



TIMERTEL
TININST
TIMINT
TIMRCGY
TIMRD
TINST
TINTLEN
TiHUNNT
TINVR
TINEIT
TINSTH
TADERR
TROLLIT
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

78

11532

IRRA1
1373t

1349t 1370

ia

i1

il

87

3

4

i

13707 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



LITTLE USE)

File. DRV DTACON.TEXT

00900000
00000031
00004802
00000002
40000004
00000005
ghocoeds
00000007

00000000

eooe0n04

00000400
qoooagel
tooscee:
00600003
10000004
00080083
00000004
00000097

Q0000000

00000001
00000092

00000003

00000000
eoooo0dt

HID
1892
10
191
111t
193¢
114
1952
174
197
178
199
304
01
302t
303t
048
305t
304
07
308t
309
Qe
i
un
Hy
4
33
i
7t
et
ERR A
320t
1t
313
un
14
113t
24
un
kL
umn
130t
13
31t
133

334t
1350
EETY

nun

ne

139

340t
i

Page 1

. Equates for Data com driver
. tile . DCOM.EQU.TERT
. date o 24 - January - 1983

;added delinttion of LFsprstlq as byte value of UCSD and Apple p-systems

. node flags (D3}

1-24-43 &b

i EQUATES FOR ALL DATACOM DRIVER SOFTVARE
« BIT NUMBER DEFINITIOWS

BITDO EQU 0

BITO1 EQu {

BITO2 EQu 2

BITD3 EQU 3

BITD4 EQU 4

BITDS EQY 5

BITDé tav 1

BITO? Eau 7

; Flags for port commoen Flag word
PORTELG fov BITO0

i Bolter contrel tible
, Low order byte

INTERNAL Flag

ENQFLG

, Butler Contrel Table

EQU BITOA

LINE HU BITOO
TONIOEF EQU BITDI
ENQACK H BITDY
CTSLIN £QU BITD3
DSRLIN 14 BITDA
DCOLIN EQU BITDY
INVEUSY EQU BITD4
ETIACK EQU 81T

. BUFFER CONTROL TABLE

PROT_F2 EQU BITDO
NODK_F2 EoU BITOM
NNOD_P? Eav 81TD2
FULL_PZ EQU BITD3

H WRITE BUEFER flaq word bit definttions
sy vt
ERR_WIL

1Y
EQU

BITDO
BITDY

bit definstions L0 BYTE*tt

PROTOCOL flag bil definttions

(BIT ©
(BT
81T
BIT
BIT
BIT
(BIT
BIT

PN T IR I TR

AF 9 THEN INIT PORT § ELSE iNIT PORT 1

BE_INTL

(SENT ENG VAITING FOR ACK
teas(q byterare BE_PROF

(LINE TYPE HANDSHAKE

;1ON/XOEF HANDSHAKE

,EXQ/ACK HANDSHAKE

(LINE 15 (T8

,LINE i8 DS5R

(LINE (5 DCD

.1=LINE 1§ INVERTED(0) WHEN BUSY
(ETZ/ACK KANDSHAKE

FROTOCOL FUAG BIT LEFINITIONS e®*Hi BYTEr«#3f_PROF

,1F SET THEN SOME TYPE OF PROTUCOL EXISTS
,EL3E NO PROTOCOLS --BUFFERS GVERELOV ETC
,1f SET THEN A KODEK PROTOCOL EYISTS

;18 SET THEN NULL MODEM PROTOCOL (PROBABLY OF

,IF SET THEN FUCL DUPLEX (DERFAULT!

,OTHERWISE HALF QUPLEL

FLAG 1 -22to byte

JWRITE BUSY FLAC
BUEFER SIIE ERROR FOUND IN XMIT INT RATN



file

DRV DTACOM TERT

00000002
60090004
00000003
60000094

Q0050007

Gooootoo0
4000001
geooene
05000003
toogoto4

00006099
0800000t
00000803
00000004
G0e00003
2000300¢

40000007

00000000
00000001
Go0e00d2

toocod00
000000491

80000044

00000048
10000478

googodo0
00000001
gooca00l
¢e000043

ELYL
FLED
KELL
345t
3440
Hn
FRLL
349¢
350
kL
331t
153
134
355¢
354t
1§71
KELL
3592
3400
361t
361
343%
364
345t
364t
167t
348
e
370t
371
7t
373
374
175t
3742
37
178¢
79

LLT L

g1
182
83
Jh4r
385t
3840
37t
FLEM]

389

90t
k2L
3t
393
34
kAL

Page 3
ALTBF_WL EQU BITD2 i IF BET(1) HAVE ALTERNATE BUFFER TO USE
OUTE_W: EQU BITD4 «1F 0 DATA FRON BUFFER TO PORT ENABLED
INPE_W1 EOU BITDS +IF 0.DATA FROM USER TO BUFFER ENABLED
oUTC_WI £Qu BITDS <IF SET(1) THEN USER IS CONTROLLING OUTE
iOTHERWISE CONTHOLLED INTERNALLY
INPC_W1L EQU BITD? +1F SET(1) THEN USER 18 CONTROLLING INPE

i VRITE BUFFER flag word bi

definittons FLAG 2 -2)lo byte

FULL W2 EQU 8ITDO 1P SET (1) THEN BUFFER 1§ FULL

EMPT_W2 EQU BITDE +IF BET (1) THEN BUFFER 1S EMPTY

LCST Wi EQU BITD2 +DATA LOST ON INPUT (USER OVERRUNS BUFFER)
SKRDLP_W2 EQY B1TD3 i TF SET THEN SEND AN LF

AULE_W2 £GY BITDY I SET THEN always send 4 LF after a CR

i READ BUEFER flag word bit definitions FLAG 1 -))L0 BYTE

:

BUSY_R! EQu BITDO iREAD BUSY FLAG

ERI_R1 EQU EITDL JUART ERRCR FLAG

ALTBF_RY EQu BITDI i IF SETU1) HAVE ALTERNATE BUEFER TO USE

oUTE_Rt Eau BITD4 iIF 0 DATA EROM BUFFER TO USER ENABLED

INPE_R! foy BITOS ;IE 0 DATA FROM PORT TQ BUFFER ENABLED

OUTI_RI EQU BITDé »{F SETC(L} THEN USER 15 CONTROLLING OVTE
(OTHERVISE CONTROLLED INTERNALLY

INPC_R1 i) BiTD? i1F SET(1) THEN USER 1S CONTROLLING INPE

H READ BUFEER {lag word Bit defsnitions FLAG 2 LO BYTE

FULL_RZ £Qu BITDO i1F SET (1) THEN BUFEER 18 FULL

EMPT_R2 EQU BITDL +1F SET (1) THEN BUFFER 1S EMPTY

LOST_R2 EQV - BITDZ ;DATA LOST ON INPUT {(PORT OVERRUNS BUFEER)

i CONTROL CHARACTER BUFFER flag word bit defrnitions LO BYTE

FULL_CB EQu BITDO 1P SET (1) THEN BUFFER IS FULL

EMPT_C8 EOU BITDL ;1¥ BET (1) THEN BUFEER IS EXPTY

; 68000 Interrupt Auto Vector Addresses

VECL ] $64 . ;AUTQ VECTOR #1-DATA COM CONTROL
;This is the VIA used in line
protocols

VEC2 BV $48 ;AUTO VECTOR #3-DC 1

VECH EQu $70 iAUTO VECTOR #4-DC 0

’
i
GRS R RN RN R IR RR R R AR R AR AR RRRR AR RO RRER AN LR A RN LA AR ERAR RO EL
B

i Unit 1/0 Command codes --found IN D4.W

INSTCND Eau [] i Ingtall the unit
READCND 1141} { ; read command
VRCND EQU 1 ; write command
CLACMD Eau 3 i CLEAR THE UNIT



REE)

T IN BFR)

LE}

LE)

BLE}

[14]

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

ot
a1
T
424t
4251
Qe
427
420t
29
ot
H
T

[EEL)
LKL M)

€351

LK)

“n

Qe
an

(L] L

(13

BUSYCHD
STSCHD
UNHCHD

EQU
EQU
110

; made ftlags -- fouad in DAV

Lispraflyg

i, STATUS COMMANDS FOUND IN D1.¥

, functions compatible with old printer driver

D3_TAEEV
02_8AUDS
D2_PARTY
D1_TREER
D2_CHARS
D3_HANDS
D1_BFCTRL

EQU

£Qu
141
EQv
EQV
EQu
Equ
EQU

i »ew fonctieas

02_RESTS
DI_VRBTS
D3_REAHI

D3_REALD
02_OUTRD
D1_INBRD
D2_OUTWT
D1_INEVT
D1_VACHR
D1_RBCHE

DI_ATLF
D1_BEND
02_RDALTE
03_WTALTR
TBLETATE

i
i
B
i
i
.
i

£QU
ROV
HY
i
tav
EQU
EQU
EQu
By

Eau

EQU

EQU

§0C

0
DI_FREEV+1
02_BAUDS+t
D2_PARTY+(
DI_TREEK¢1
D3_CHARB+1
DI_HAKDS +1

D2_BECTAL+1
DI_REETS+|
D3 _VRSTS+1
D2_REAHI+
DI_REALO+1
D1_0UTADeL
DI_INBAD«1
D1_OUTVT«1
D2 INBVT 1
DI_VECHR+1
D2_RBCHH+1
DI_ATLE ¢t

D3_BENG+1

D2_ROALTB+t
D21_VWTALTB

Page

; busy comsind
; STATUS COMMAND -ACTUAL COMKANDS IK D2°V
;i unmount commind

. Auto LF suppress bits 2 or 3

;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

,SET READ HI VATER MARK(NMBR OF CHARS LEFT F
{SET READ LO WATER KARK(NMER OF CHARACTERS L
;USER DISABLE OF OUTBQUND READ (BUFFER GISAB
,USER DISABLE OF INEOUND READ (DEVICE DISAS
;USER D1BABLE OF QUTBOUND WRITE (DEVICE DISA
;USER DISABLE OF [NBOUND VRITE (BUFFER DISAS
iRETUAN THE NUMBER OF CHARACTERS IN WRITE U
;RETURN THE NUHMBER OF CHARACTERS IN READ BUF
;TQCCLE agto Linefeed flag

;85T number of chars between ENO's or ETI's
(8ot Read Afternate Buffer

58t Vrite Altermite Buffer
;The last status fonetien code

THE ABOVE [§ VILD AND WOOLY AND MAY EE OF LITTLE US TO A SINFLE
HIGHER LEVEL PROTOCOL-- HOVEVER THE HIGHER YOU GET THE MORE USE
SOME OF THESE REPORTING FUNCTIONS MAY BE

GO R R R A RN RN AR AR R AR N T AR RANN IR IR RENCRT SRS RN LIRARY



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

ALSO

ARITY

CHAR + PARITY

T WORD NO PARITY

DRV DTACOM. TEXT

10000000
ooooo0ie
40000040
000000A0

Q00009E0

geosoo1e
00000001

00000002

aot00000
oooogeed
qoo0o008
0000006C

Q0800002
00000004
ngooadee
000008497
00000005

000004F3

00000640
qo0d002¢
00400844
10000840

ARAARRGA

90N
{94t
490
500t
01t
502¢
303

§04¢

seie
504t
$070
S04t
509t
sige

it

§i2t
St

a4t

Hir
S1ét
17
YL

F1 L

§20t
e
321t
23
574t
515

L1
527t
1L

519t

3380
Hn
331
533
e
350

S3ér ;

537
bR

FERLS

s4ge

i
HLT
HEL
344t
545t
LY
547t

i UART COMMAND REGISTER
KOTE:cannct gr mesbers of same section together

Paqe

JDISABLE PARITY

;000 PARITY BOTH IMIT AND RCV

JEVEN PARITY BOTH XMIT AND RECEIVE

JNARK PARITY BIT UPON IMIT -PARITY CK DiSABL

;SPACE PARITY BIT ON INIT - PARITY CK DISASL

,1F SET-ECHO MODE FOR RECEIVER

;ENABLE RCVR/IMITRR IT SET DUTR BAR:LOV
,DISABLE INTERRUFTS IF SET --- NOTE CORVUS C
; THIS 15 ENABLED FROM STATUS BIT 3, NOT BI
; AS 16 INDICATED IN SYNERTEK LITERATURE
;IMIT DISABLED RTS BAR Hi

JINIT ENABLED RTS BAR LD

JIMIT DISABLED RTS EAR L0
JINIT DISABLED --IMIT BREAX

,NO IMIT INT. RCV INT,ENAB DTH, NO PARITY
;4AME AS CHORC ICEPT INMIT INTERRUPTS ENABLED

CK_DISE  Eau 0
CM_OPET  EQU §10
CN_EPET  EQU )
CH_MPBD  ay )
CH_SPED  EQU $£0
CH_ECHO  £QU 1o
CH_OTRL QU 51
CH_IRQD  tOU 7
C_TONL  EOU 0
CH_TELO QU #
CH_TOLO EQU !
CH_TDBRK QU i
; SOHE USEFUL NACRO CONNANOS
; FOR THE COMMAND RECISTER
TURNOFE  £QU cH_tnod
INITENE KOV CH_TELD
INITDIS EOU cH_TOLO
CHORC Lov CM_DTRL+CH_TOLO
CHDRNC £Qu CH_DTRLoCH_TELO
£au §E3

CLAD3D2

i

;CLEAR BITE 03 & D7 A MASK

i UART CONTROL RECISTER EOVATES

CR_STRR

KOTE: Baud is lowsr 4 bits of comtrol word--see BAUDCNV table below

QU "o
N

CR_VRDLI  EOU ’
CRVADL?  EQV 510
CI_VROLé  Eay )
CE_VADLS  EQu 0
CR_EITCLE  EQU ¢
e gnrty "me R

JLE O THEN « | STOP BIT
; IF BET AS INDICATED = 2 STOP BITS IF NO °

i al STO? BIT IF & BIT
i =1.5 STOP 8(T8 [F 581
;4 B1T8 WORD LENGTN

;7 BT WORD LENGTH

i 6 BTC

i § ETC.

;EXTERNAL RECEIVE CLOCK

-RAND PATER UM EA.D rTArY
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§51¢ , UART CONTAOL REGISTER CONSTANTS FOR UART SETUP

§52r

00600216 §53¢ CTiRC tau CR_BOGLK+CR_WRDLS .1 STOP BIT,8BIT WORD LENGTH,BAUD RATE GENE
RATOR : ’

§54¢

§55¢ . ASCI! Comtrel chatacters fot printer controi .

L
40003011 §37t 0N ‘tev $1! - LGAN IMIT (CTL-Q)
900009:3 $54% 108F EQU $13 ,STOP IMIT (CTL-5)
60000803 §59r ETIL LoV 93 (READY FOR MORE? ({TL-C)
00000005 560% ENQ £ov. $05 ,READY FOR MORE? ({TL-E}
C06000CE 5810 ACK tav $06 ’ (YES, i'K READY (CTL-F)
20003000 . §62* NULL EGL 400 ,NULL CHARACTER-DO NOTHING
605000C0 ° 543t (R EQU $4D . ,CARRTAGE RETURN
00703004 Sé4r LF {1 $0A ,LINE FEED

§654 .

$66t . Masimum Patameter vaiues for Unitstatus Sel table entry functions

FL YA .
40000054 568¢ MATEAUD Y [} ,FOR SET BAUD RATE
40000004 969 MAIPRTY £au 4 FOR SET PARITY
60606490 §70¢ KAIVRDS EGU 1 FOR SET WORD S1ZE
0006690 571% MAIDTCH Y i ,FOR SET DATACOK
60006009 §72v MALKNGS £GV ? ,FOR SET HANDSHAKE TYPE
00300083 573% MAIWH: EW K JHl WATER WRITE MAI 8 CHARS
GoaeCese ST4r KAIVLO fav 80 ;L0 WATER WRITE KAI 4 CHARS
00000083 $75¢ MALRM) 1] 133 K1 WATER READ #CHARS NAL
G0C000%0 §741 MAJRLO £QU L1 ,L0 WATER READ #CHARS MAI

§77%

§78t , erros codes (lORESULT)

§79r
00060003 580 INVCKD EGU 10Esoteq cinvalid emd-tinvalid i/0 request)
00000032 §8t% INVTBLID £QU 10Etblid Jinvalid table id
§000003¢ S8ir [NVERN tav 10Euiopn JInvaild parameter
40000058 3830 [HVPNC £Qu " 10Einccd Linvalid tunction code

$84r

§83* . Miscellanecus deftfrtions

Yaer
40000001 §87¢ TRUE £av i . Pascal true booledn vaine
0000000¢ . S04 ON tav { ,LISTING CONTROL - START LISTING
00000006 589¢ QFF tau [} ,LISTING CONTROL - STOP LISTING
000000F0 $90¢ HILONSK EQu $FQ ,MASK OFF WATER MARKS -THRO THLM AWAY
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i
930
st
i

.

un

131 LI

iy

(11 LA

01e

01

(X
({11}
05t
(11
a7

(111

‘e
610
fr1e
2t

§13t

Qe
13
e
417t
(31 1]
in
620t
611t

Page 8

UKIT 1/0 PARMRETEN PASSINC DEFINITION

COMMAND

- INSTALL
- READ

- VRITE
CLEAR

- s

- STATUS
- UNROUNT

- A . e~ W
.

ALL RECLSTER VALUES ON INTRY ARE SAVED AND -RESTORED ERCIPT DO & D7

UKIT  ADDR
v
By L 0w
BwY DL NV
ooV
0.y
by ML
L}

COUNT  8LOCK  mODE

D3.¥ {--FUNCTION CODE

INTERNAL RECISTER USEACEK

0
]
'H
[
1)
4]
[
[1]
M
Al
As
1]
AY
Aé

temp reg

temp 1eg

gser's count )
character to or trom buffer
unit somber

TORESULT
Ny
7.V
07y
R
0.V
07w
0¥

BuUsyY

v

Node fiag & «n DC ctl int srtns - VIA liae byt @

save of SR
temp teg
teap reg
temp teg

Paradeter block address (user's data)
Bufter address 1n SetupWh and Setephk

UMRT base addtess
Pointer to port's data ates



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

s21dil 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

CoMoot

0

"

83,00,14,00

hnlen

'DATACOMM drivec (v 5.9)'

S-anafid

$INVCND, D7
BUNNCMD, D4
PRNDERR
DI-Dé/AD-AS,-(SP)"
0?

[T

D¢

PORT&Data, A¢
UnctPo, D0
COMisB
PORT10ata, Aé

Do, o¢

COMTSBL, A4

$1,00
8(A1,00.¥),D0
0(AL,D0.W)

(SP)e, Di-Dé/Ab-A¢

; THS PRINTER DRIVER JUNP TABLE

CONTRL DATAV
DATA.V
DATA.V
DATA W
DATA.V
DATAW

DATR.V

COMINST-CONTBL
COARD-CONTBL
COMVA-CONTEL
COMCLR-COMTBL
CONBSY-CONTBL
COMST-COMTBL
COMUNNT - COMTBL

.JUNE ARQUND HEADER
;DEVICE NOT BLOCKED
;VALID CMDS - ALL VALID
JDATE y

,HEADER HSC LENGTH
;HEADER MSG

;assume invalrd command
;VALID COMMAND?

«NO

;SAVE RECISTERS

;CLEAR JORESULT

;ADDRESS OF USERS BUFFER
;Clear save of SR reqister
;- assume talking to Port ¢
,18 it Port @7

ives

NG, taslting to port |

isdve unit nombet
;TURN THE COMMAND INTO A
,INDEZ TO THE FUNCTION

;00 FUNCTION
;Restore registers

JUNITINSTALL
JUNITREAD
;UNITWRITE
JUNITCLEAR
UNITBUSY
,UNITSTATUS
 UNITUNMOUNT
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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 LI

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 DEEAVULT NUEFER CONTROL FEATURES
Assunes that & sputrions DataCom Control imterrupt is benign and will
be Mardled by Uhe DataCom Controi interrupt secvice rostine cofrectiy.

save unil momber and toﬁgl. common fiag

COMINST B5A.58

BSR.S

Savelnit
DISINTS

, intt bufter comtrel table

+

LEA
LEA
novEo

CiNbutotl  MOVE.W

114

BERCTL(AL), Al
DEFRVAT(AG), AL
$DEFBCTIN-1, DO

(Al)e, (AQ)e
DO, CINbufctl

;DISABLE DATACOM INTERRUPTS

ibeginning of tadle
ibeginning of defawit table
inembes of words im table

;aove from defanlt fo tedl
,table is even nuaber of words

Taitialise UART fresm constants ard Priotec Conlrol Table & insttislize VIA

" HOVE.S

#5R.5

$100DRA, DDRA . L

SETUART

(INITIALIZE DATA DIBECTION REG FOR PORT A

o Imatiajise READ, WRITE AND CONTROL BUEFER CONTROL TABLES

:

IRIVREF
INIRDEF
INITCTLB

; Setup interrupt vectors

SETVECS

I saved SR then restore it

B8RS
as

ENBINTS

yimit weite buffer
(it read butier
sintt comtrol buffer
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0044
{31
00s¢
(1Y)
00Ad
[{11Y]
1Y)
00AC

G0AE
(111}
el
Q0B¢
(12:1)
00BA

408C
00BE
{1]4]
114
40C4

313C
B7A
6704
i
40C0
0240
Bo4t
§40C

40Cé
1000
G240
8041
(114
AE73

LIL1)
{104
L)
128
473

040¢
0E4C

0200

0700

AgoQ

705
104t
77t
108t
709+
710¢
THt

(A% LI

713¢
714
715t
716
717t
718
7191
720
121t
712t
723
124¢
173
7248
721t
728t
T29¢
730
731
13121
733t
734¢
1§

736%
nm

738¢
7391
740t
741
741t

Page

3]

1f Port ¢ then disable up te

It Port | seiected than disabie up to level 2.

jassome Port O, level 4 int

;ig it Port 01

ives

ino, use Pott 1 level 2 int

iget current status tegistec

JGET ONLY INTERRUPT LEVELS

iis cucrent ( current Port's level
ino, etit

isave gorcent SR

sQet current status register for chinge
iKEEP ONLY UPPER B1TS

,disable current Port's jevel

stuen of € the ints in the SR

iDoes D¢ have 3 saved 5k
;DIDN'T SAVE SO ENIT
itestore SR

itlways leave D6 = to zere

: DISINTS - disable intercupts tor Port selected.
L fevel 4.
' Entey @ D6 = saved SR if not sere
H D4 = unit number :
i Eyit . D6 = saved SR or sefo
DISINTS  HOVE.V  #INTY, Bi
(4,1} UnitPo, D¢
BEQ.S BITisPg
NOVE.V §INT2, DI
DITisPd MOVE.V SR, DO
ANDL W FINTHSX, DO
CHP.W Di, DO
BCC.8 DITexst
i NOW set up disable with sininum disturbance of cpper level
; status bits --- this too wont work if vser and
' supetyisor space dce both utilised.
MOVE .V SR, D4
MOVE.W SR, DO
ANDI.W $UPRHSK, DO
OR.¥W D1, D0
KOVE.V Do, SR
DITEXIT RTS
i ENBINTS - flestore saved SR if saved it
' Entey . Dé » saved SR if not zers
H Exit : D6 s if D6 was not zero then SR (- D¢ and D6 (- ¢
H otherwise S temaing untouched and D¢ stays §
ENBINTS TST.W Dé
BEQ.S EITEXLT
NOVE.¥ D4, SR
CLA.L Dé
EITEXIT RTS
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T441
T45% | EaveUnit - deterssne if this 18 Port § or Port 1 and save unit nuaber
7441 also tnitiadise Ab to address of port's dats drea
747¢
746t Eatzy . D4 = unit number
748y, Esit : Ad = address of port's dala area
150
00Cé 43FA O0EU0+ 751t SaveUnit LEA Unitfd, At iassume 19 Post 0
00CA ADEM Q%41+ T LEA PortdDats, Aé
753t
00CE 41FA OE16+ 734t LEA CHNELGS, AC Lt poctflg (lag was
00D2 @850 o000 7531 BCHG SPORTELC, (AQ} . sero then is port 0
o00s 6708 754n BOFF.S SVUisF{ (else 1t i now port |
737
00D8 43FA QEL0+ 7582 LEA Unitfl, Al (fort 1 addresses
00DC 4DFA  OBAC+ 759% LEA Portidata, A
7601
00E0 3284 761t SYUIsPO HOVE .V L4, (Ats (83¥e unit number

00E2  4E?Y Téir RTS
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764r

745 ; SETUART - Instialise UART from constants and Buffer Control Table

T84

767t , Get UART Register Base address

7680,
G0E4 o112 769¢ SETUART BSR.S GETBASE JRETURNS BASE IN A0

700, '

771t , Setup UART's Control register - index = 7 {rom Base

7,
0GEe 7010 773 MOVEQ $CTLRC, 09 ,1 STOP BIT,BAUD RATE GEN
00ES J22E 00GD 774 KOVE . B BF_WRD3(A6), DI .ADD WORD SIZE-7 OR 8 BITS
00EC EBOY 175 LSL. B #5,01 ,MOVE INTO HI ORDER BITS
DOEE 8001 781 0R.8 01,00 ;00=8 BiTS,01=7 BITS
(0F0 BOZE 000R N OR.B 8F_RDBO{As), DO ;ADD BAUD RATE FROM TABLE
00F4 1B40 0007 778 MOVE. B D¢, CTLREGI(AS) ,PUT IN CONTROL RECISTER

179t

780% , Setup UART's Command register - index = § from Base
781% , make trensmit bufter empty interrupt enabled - when occurs int rtn will
762, turn of f sf buffers ire empty.

783
§0F8  7GGS 784t HOVEU #CMDRWC, DO ;CHD CONSTANTS amtt int enabled
0UFA  122E 003C 7850 HOVE . B BF_PART(A4), DI JGET TABLE PARITY
Q0FE EBOY 7861 LsL.B 45,01 BUT IN CORRECT BIT POSITION
0100 800! 787 OR.B Dt D0
0142 1840 0005 7851 HOVE. 2 00,CHDRECI(AS) ;PUT IN COMMAND REGISTER
789, )
796* , Read the Data Fort and Status Register to clear ali Status flags
7918,
¢10¢ 102D 0001 XL HOVE . B DATAREG{AS),00 ,DATA PORT AT INDEX = 1
pLoA  id2) ool [AXL MOVE . B STATRI(AS), DO ;STATUS REG AT I[NDEX = 3

GIGE 4ETS 794 RTS8



Tl

uTi

NE

File

"nit
Olia
(301
LIREY
N

0132
[2F])
L1k
[3¥3]
(TR
[ 2%}
G136

un
013c

Gkl
Gide

e

214C

(131

DRV _DTACON TEXT

4BTY
8874
8704
DAFC
L1344

41Th
1178
c1ce
E3CH
a70¢
§iFA
1087

BE7A
(111}

LRIy

i1y
8004

41FA

il

4873

0043
4000,

0020

044C,
804¢
044

0254,

0DAL.

Q0ie

G260,

004t

(1K1

1742
nn
"

. GETBASE - Cel address of UART's cequstar Base
D4 = unit number

EAR AN

e
LAY
173
(122
134
143
804
e
LLTH

GETBASE

GBS19F0

. SETVECS -

ws
e,

i
site

nie

14
IR
LTy
[
L1
[BR L]
10
LR
s
nn
§24t
325¢
$100
lz?.

1i4t
LAl
ne
(314

832
833
134

SETVECS

S¥iCacme

SVCdaF:

S¥ieant

Iavty
1359

LEA
oy v
O8]
AUDA ¥
78

A} = Base address

VARTOCO . L, AS

Unitfg, DA
GBS1sPe
031070 . A%

lﬁdxass In gemory

JA3ZUME USINu GATACON ¢
15 10 Foru G
fes

(Na. BASE « OFFSET+UART UCO E2ASE ADDR

Pat imterrupl coutrne s entry addressed into the intertupt vectors
If Port O put 12 DC G tnt rte sadress sn Vecron ¢

otherwise assude 1§ pott

Savag oid level 1 ynverjupt vecior 11 it is not a 10 thes driver-s

intercupt routines ddgress.

fntry

191
NOVEA
NOYE L
Pt
FHT ]
LEA
HGVE L

eV
BRE §

NGVE L
ERA 5

LEA

MOVE L

RT:

4 2 unit noaber
intatrupts disabled to ierei tor currenr Port

GLTLINT A

VEC: ¥, M

AGLVECL W

AU, AL

3VCsane

Savelvii, AU
b (Al

Uniteg, 4
SVCdoti

SCIINT A0

AVECL W
SvCenit

GCLINT. AD

ADVECT ¥

,BUT CATA COM CONTRGL
et otd vector

INT ROUTINE iN VEC |
.shoyld save old vector
Jha, they te the same
SYes 53ve IR COMNON afed

s 1t Pert O?
o, do ievel 2 ter Fort

ABDR OF GCG entry point

Jput 1t ogn VEC S

JABOR G DCi entry pount

sput toan VEC 4

to IRITIRCY INT RO

to IMITIRCV INT Ru



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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§83t , COMRD - UNITREAD  READ FROK THE DATACON BUZPER

Bl4r
s, INBUTS. .Di COUNT OF CHARACTERS THE USER ¥ANTS T0 READ
L1711 D4 unit number
L1 EA A3 ADDRESS G VSER'S &UFFER
L1 1L Ab Addrass of poris data area
LLELI
. $90* , NOTES For reading, tnterrupts wiii eccvr when the snput bufler rs (ull -ne
[ E2L N priming s necessary as 15 wilh wirting. Also of fuil dupiex «ctivities
LR L then ¢ read and wrste tnterrupt may be the same intercupt -have to check
893, status flags of UART
§940 ; Ficst see i user’s count 1s exhavsted i not attempt 2 read
Bsr
018k A4 8941 CONRD T8T.W 1)
G1BC 6734 8972 BEQ.3 CONREl CONREY GENERAL EL.7T RQUTINE
¢
899c , Check 1f the user has disablud outpyt - Bulfer fo User
§00t
OLBE 082 0004 003t  901v REREAD BTST SGUTE_RU.RB_FLGI+1-A67 IS5 BUFFER TO USER TRANSFER ENAELED?
0Cy 4704 03 BiU.8 CARdECT , YE3, chack for 1nput error on UART
0166 7EID P03t KOVEQ #{0Eerdshi b7 , 88, teil user can 't 2) ERAOR
01C8  60ih $0qn BRA 3 COMREL
105
106¢ , Check for a VART arces
§a7e
g1Ch OBAE 0001 803( 908 CKR4Err ACLR $Erc R1, RE_ELGL+t(As) JHive a resa error
0iD8 4704 k3 ECFF.8 CKPORT B0, see 1T have datd
010 7EAS F1or KOVEG #1GEuacter, 07 (o8, teid user and st
0104 e0IE P10 ERA.S COMREL
Hit

§130 , it thecw ts anmy dats in the buffec, gqive it to user. [f there (s no dats and
F14% . the usar has disab:ed the imbound tead, remind his. However 1f there is no Jana
1151 ; put hum in a loop wiiting for data.

§ler ,
0104 0828 0901 G033 9170 CKPORT BTST SEMPT_R2,RB_FLG2¢1CA6)  ,BUTFER 16 ENPTV?
1D 670C Flat BOFF.5 READOKE , N0, GU READ A CHARACTER
S1DE QE2E 0003 0031 9l BTST FINPE_R1,RE_ELCielCAst , yes, INFUT EHABLED?
G1E¢ 4708 $20¢ BOFF.S REREAD . YEE, wait for 4 chir
01664 E3C 921 MOViQ #1GEirdsy],07 (o, teii user inpgt 15 disabied
01E8  400A Sl BHA.S COMREL
123
$24Y  get user Ris charactacs and manage boffer
9154, .
SIEL 410A §14t REAGONE ESH.S UGETCHR GET THL CHARACTER FOR THE VSER FROM THE BUT
0EC 43504 917 8C8.8 CGMREX (okit if errer, O7 has ecror code
28t '
919t ; Put chitacler 10 oser’s buffer and update
730r
HIEE 1403 312 Hovi.g 03, (Ad3i+ ©,epdale butler poinier
[I31 1Y 1732 SUSQ.W .0 J5ublrscy one from user count
01F1  66C¢ 133t ERA.B COnAD iGETSHOM 1F AVAILABLE
yiqr

1E4 4E7S §35¢ CONREX 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
[

DRV DTACOM.TEXT

G8iE
43¢

[1:H1%
134
(1113
(¥4

(11}
o704

32E
924E
BI4E
6214

0BAE
7641
0BiE
4601
7094
sitd
4E73

0605

[T

(111}

(111}

(111
LLILY)
(1115

(117

LLL

90EC

[LE)

0812

6013

0031

093¢

0013

LIS
187

jagr |

i49¢
AL L

, ChkProte

LAN LI

§10

Chifroto

§93r

$94r

. check it i1nput disabied

FAC 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 1

- ¢hecks low water mark o1 ceading to gsee 1f shovid turn off tead busy

GoUnbasy - entty point to turn oft busy state on receives

NOTES. This routine assumes that intarcaptls sce disabled prior

BTST
BON.5

to 1t being invoked

SINPE_R:, RB_ELS1+l ke
CPRexit

Cannot turn off busy 1f 15 disaoled

Jinput disableo exit

, 1f (protosols enabled) and (KOT Luna Lypas then chack 0 busy

BTST
BGFF 8
BTST
BON.3

#PROT_PT, BF_PROT(A6)
CPRexrt
BLINE, BF_FROF+1¢AL)
CPRewit

(protocoi enabled?
R0, 43l
sulne type
J1es, ELIL

. tf busy them check if buffetr at or beiow ow water mirc
LY L

BTST
80FF. 5

SBUSY_RI, RB_FiGleichés
PRexit

Mol pusy exit

, 1t bufteg ot or below iow watar mark thew turn off busy
[L2F LI

NOVE W
ve v
CHE.W
8H1.§

RB_31ZE(ad). DY
RB_FREZCAGr, D
RE_LOWA(A4), DI
wPRexil

(1% at of below when busy s0 tucn off busy

Gounbusy

CPlnen
CPRenit

8CLR
NOVEQ
ETST
BON.3
HOVED
B3R
RTS

#BUST R, RB_FLGivLiAG)
S04, D¢

$IONTOFT, &F_PROFe1(AS)
(FRzon

cK, ¢

fatltl

LBUFFER Siil (ADDRESS ¢i)

D1 = number of chats In butier
, 4t or beiow jow witur mati?

. He. amit

s6iedr Dusy state

sassume TON/IOFF protocol

,$¢nd byte to cther stde saying not Gusy
send KON

setther STRIACK or ENG/ALK so send ALK
.5end the contres char
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Nt
VLAl

oAt
15AA
M

BEH
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SRV DTALON TEXT

Vel
(RN
11
[y}

41k
6Bl
e0dd
8130

MBS

Page |V

(15 pufler empty?

SN0, can t switch

(1§ an alternate bulfer avaslable?
.ne, aothing to switch

the nun.bun'u

1get new buifer address
.and ieagla
Jswiteh butfer in tabie

JEnbRevin needs Al -i flag byte

,i6 user conirolling saput disable?
Jusef 1§ controlling, enit

.enable recevie input

1326t

10292 , RChkALt8{ - check 1¢ diternate buffer switch on read bufler
16300, Rev tnput ts qutomattcaily disabled whan vser cails unitstafus
143, switch buifers.

1 .

1033, intry Ao : address of port's datat area

1234 | thterfupts drsabied

035

16362 RChkALCBf  BTST REMPT_Ri, RE_FLGZeitReH

idinm BOFF 3 rCABerit

L BCLR HALTBE_RY, RE_TLGi+iiAd)

1633 BOFF .3 riABeast

1545,

164:% , Switch butfers by making the Alternate buifer

10420

1943 MOVE. L R6_AEADR Asi, M

44 NCVE W AB_ASLIZE Aés, DO

IFL M B3R Setuph®

10442,

1047 . it user 15 NOT centreiisng the input desable bit then enable RCV input
igr

wan LEA AB_FLClelihe), AD

15 BT8T $INPC_Ri, Ay

HEL 80N & 1ABext

185 BSR EnbRevin

A5

10%4% tCAEesit RT3



ftle

[¥311
0iEs
0IEE
ity
GiF1
G1F4

41rs
01F)
9iF8

CRY DTACCH TEIT

<At
2738

I

[1H

8t
2708
TLar
(L3}

T
(1113
[Y3d
1ol1B
1342

wld

o0BE

et

111

(11N

1320

00i7

0015

07

1056 , COMWR - UNITWRITE

Wi

21 L INPUTS D2 COUNT CF ChARACTERS THE USER WANTS TO WRITE

1058, : DA umit aumber

HTTLIN A) ADGRESS OF VSER'S CHARACTERS

10630 Ae Address of poris data area

I ITAEN

16630, NCTE For writing, the UART Bas to be primed to interrupting when the xuit bofter
HTILEN 1n enpty by enzbling the sast snterrupt 1f po smissions then of covrse its empty
166dr ind it interrupts forever Hence trickery oniy when sending t1rst of 2 strean
1664° cstartuing intecrupts) ond last of & stream «stopping the isttie dearsi

e

15elr (OMVR TST W 0é ,18 USER COUNT DOME!?

ATLA BEd § COMVER JYES

1976

L8200, uf inpet te buffer disabled tnput

147,

(313 REWKITE BTST VINPE_WI, WB_fLGLeiiAé) iS5 USER TO BUFFER TRANSFER ENABLED? (INBOUND
Wi EGIT. 6 cKbuferr (YES, chk 1f buffer size err found in amat 1
Ty KOVEG 108 1wdshi 07 yinput disebled give arsor

1u7st 8RA 5 WRPROB cexnt

wiie

1078% |, check weile eifor flag tor error dugring smit interrupt

12780,

1080 CKbaters aCLR AERR W1, WE_FLCielides  Brroc?

ighie BCGIE 8 CKWRT? (Mo, cht 1f bufter 1s full

108 MOVEG #10Ewssers, b7 ;31TING ERROR with write botler

1083 BRA.S WREROB (it

HE 1L

1985% . Check :f Bufter is fwil it 15 and output 1s NOT disabred then spin wheels

10840,

10870 CKVRTP 18T SFULL_W2, WE_FLUEei(A4}  ,Awifer (oli?

14840 L0 WRTONE M0, GO VRITE A CHAR TO THE BUFFER

10491

10902 RT5T AGUTE VI, WE_FLGI+L(Aé} , Yes, OUTPUT 15 AT ALL ENABLED?

10918 BOFF § REVRITE , YES, spin wheels whiie bufier emptys
1492¢ HOVEQ #10Eowdst 1,07 ,ean’t send tell user ERROR

1ar3e BRA § WRPROR S e1it

1L

1095% , Bultar net full so put usec charasters ot LF into write buffer

1094,

10977 VRTORE HOVEQ WL, 63 (a5sume just sent an CR so most send a LF
1g9ge ICLR $SNOLE W1, WB_FLCI+i(As)  ,should send an Line Feed chir?

1099 BON ¢ WRTunle e

ilgor HOVE & (A3, 03 .00, theo get 1 user char

1101 SUBG "0 Jsubtegct | from user's count

11020 WRTanlF RSk 5 VIUTCHE (PUT THE USER'S CHARACTER INTO THE WRITE BUF
1163 BRA 5 COMVR

1194 COMVEL

f105¢ VRPRCS KT8

Page 0
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[}31)

L1113
0382
0304

(K11
036C
I
011

LKL

031A

LER
0318

033
[LH])
031c
© 0381
LKL
033
Qi
033C

LKLY
034
6342
[XH]]

(kL]

[K}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¢
11544
1157¢

Page 11
: UPUTCHR ~--- User level put chacactar routine, puis the character into the write buffer.
i Entry © (03) = character to put tn worte butfer
H Buffer is NOT full
H
YPUTCHR B5R DISINTS d1sable snterzopts
MOVE. L WB_FILLPCAG), A0 A0 =) FILLING POSITION OF WRITE 3UFfER
HOVE.B D3, (Ad)e iPUT char
MOVE. L AD, WB_FILLP(AG) ,5ave the new Rear-pointer in wb_tillp
, Update buffer variables
HGVE.L UB_EADR(!o). Al (Al = ADDREES CF BUFFER BEGIN
ADDA.W WB_EIZEAL), M1 (hi = ADDRESS OF END OF BUFFER
CHEA. L A, AD ils Rear pornting beyond buftec?
BLS .8 UPCnowtp ;Ne, don't do wrap droend
' iYes, set front = addr 1st byte of butffer
MOVE.L WB_BADR(Aé7, WB_FiLLP(Aéi ;Save the new Rear pointer in wh_fiiip
UPCaowrp SUBa.v #1, WB_FREECA6) ;§INCE WE TOOK CHAR, ONE LESS FREE SEACE

i ses tf bubfer is full (WB_TREL 13 an ungigned word)

BNE.S UPCnotfl (ot full, subtract sets or clears TERG Eat
BSET ¥EULL_W2, WB_FLG:i+1(A&: . BUFFER fuil
. check if last char is CR. If ¢s see 1t should send sn LF next time

UPCaottl CHPL.B #CR, D3

BNE.S UPCnotCR inot 4 CR
BTAT $AULF W2, WB_ELG2+1(R6) 15 it aute LF mode
BOFE.S UPCnotCR ,mo, don‘t send an LE kb 175782
HOVE. W 03, D0 (5ave mode flag *kb 1/24/43¢
MDI. W #LFsprstig, DO yit LY soppress tlag set *kb 1/247/83¢
BNE. 8 UPCnotCR ithen don't send a il

UPCisalf BSET $SNDLF N2, WB_TLG2+1(Aé) ,send LT only 1f 23=0 and AULT ser

i show bulfer not empty. [If was output char and and turn on smrt iprertupts

UPCnatCR BCLR SEMPT_W1, WB_fLGl+1(A8) ,test and ciear
BOFF .8 UPCison iwasn't empty before
BTST JOUTE_ Vi, WB_FLGI+1CA4} 1f output to user is disablud
BON.S UPCison sthen don't start amit ant
, interropt will occur without sending & char
BER.5 STRTIMIT Lturn on intertupt
i enable interrupts and exit

UPCisen BRA ENBINTS



File: DRV.DTACOM.TERT Page 23

[1$1200 ROTE: it is assumed that these routimes are protected from interrupts
i,
114t ; STRTIMIT - start mmit interrupt process by enabling UART te intercopt
f1é2e on transmit buller empty.
11430 ; STOPIMIT - step smit imtercopt process by disabling UART te interrwpt
11441 on transmit buoffer ampty.
1145, Entry : D4 « wait nomber
166
©9n 1147+ STRTINIT
358 110 1148 MOVED $INITENR, DL JENABLE INIT INT
0354 4002 1149 |LIR] SITGETI
[ X314 11700 STOPINIT
033C 7200 11 NOVEQ MIMITDIS, D1 LDISABLE IKIT INT
s,
033 4100 FDEQ 1173t SITGETE [13] GETBASE ,GET UART BASE ADDRESS
$342 102D €403 11742 HOVE . B CHDREGI (A5}, D0 ,GET CURRENT CMD REC
9344 0200 o0f3 1173¢ ANDI .8 4CLRO3DZ, D0 LCLEAR BITS DI & D2
034k N0 11740 ok i 01,08 ;DON'T CHANGE OTHER BITS
234C 1840 0083 1177¢ NOVE.B DO, CHDREGI(AS) ;SAVE CHANGED CHD 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



File: DRV.DTACOM.TEIT

[3]4
(KLU
(11}
[EEL)

Ba
(114
LKLY

[0
B3EA

$3BE
na
30

03C4
[ +14
s3cc
8300
LN

40E7
40FA
KLE]
(114

48€7
4DEA
LLE] )

6180
1E20

0807
702
(331 ]

oee?
704
(311
4CDE
4E73

FFEE
[13 143
084+

FIFE
Q0DA«
0B3¢+

Fos4
[L1LH]

o
TrER

1208t ;

1209t
e
1211
1112¢
1113e
12142
115
1214t

1217

121
1219¢
11262
1121
1121¢
1113¢

12148

12252
1124¢
127y
1220¢
1119t
12308
1131
1231
1233
12342

1235

11342
1237
1138
1139¢
1740
1241
1243
1243¢
1144¢
fa43e
12460
1247¢

Page

; DCOMINT - DataCom f(aterrupt routize for IMIT/RCV inteccupts.

i CRITICAL: if b interrept occury, thes both the caceive boifer full and the smit

H buffer empty oould be troe simultaneously, so we wust test both.
i Howsver, only once thra the test them tte

i Currently the priority 13 reads thee writes

¢« Eatry fer Fort € Istecrcupt

DCOINT MOVENM. L Da-Aé,-(5F) ;BAVE ALL REGISTERS
LEA PortéData, Aé iAddress of Port § data
HOVE.V UnitP0, D¢ ;Port 0 uait nomber
RS DCIcoms

i Entry for Port i tmtercept

i
DCLINT MOVEM.L  DU-Aé,-(8D) i8AVE ALL REGCISTERS
LEA PortiData, Aé ;Address of Port | data
MOVE.¥ UnitPt, D4 iBart 1 wnit nomber
; begin of Common pert imterrupt code

OClcemn BSR GETBASE cget UART base addcess
NOVE. B STATRI(AS), D7 iGET S8TATUS OF UART

i

; 1f Receive intarropt then sse il should process character.

DClray ETST 45_RCVE, 07 +TEST TOR RECEIVE BUFFER FULL
BOFF.S BClamit iisn't, fry Imtt bufter smpty
BER.8 PRcvChas ;Yes, process ceceive characlas
; Not Receive, Pf Transmit intacrupt thes see if can send oharacter
H NOTE: THIB TESTE D? VHICN ALLOWS US TO CONE THRU MERE AFTER A READ CHECK DONEL
DClamit BTET $9_WRTE, 7 JINIT BUEFIR EMPTY?
BOFF.S OClentt ;NO, UNENOWN INTERRUPT - EIIT
pcier BSR FRINIT JYES, PROCESS IMIT
DClexit HOVEN. L (8P)+,DE-A{ ;ETIT-RESTORE RECISTERS
RTE JEXIT INTERRURT



fler

File: DRV.DTACOM.TEXT

30

(K1)
230¢C
$3E4

(K1)
038

(211}
(X1}
un
03F¢
(134}
03Fd

435C
(1T
o
(T

(1111

(L}
(111}
(LH]
it

1410

1007
Qo
(1111

one
1

L1}
(111
(1 }]
[L11]
)
(321

(1134
(13L}
(1113
§40C

(111

(1113
(10}
(1113
L1 44)

o0dt

@

oot

ont

[1]¥]

0

[ F}}

[LED

1249
12500
1151+
1153
1253

12154

11552
1256¢
1137
1250

1239

1240t
12412
1242
12432
1164x
12452

1244x

1247

12480

12492
1170t
131
1172
1273
11742
117§¢
114

1177,

117t
127
12004
1281¢
1181
(LKL
12040
1205
1284
1147t

141 L LI

1209
1390¢
1291¢
11

Page 1%

i PRevChar - process ceceived characler

i Entcy @ D? = status register

i 04 = it number

P AS = UART Base address

H Aé = port's data area address

PRevChar  MOVE.B DATAREG(AY), D3
Piviiiis BCLR #B1T07,D3

i eheck for any errors with receive
HOVE. B 07, 00
ANDI B 48_tcrBits, DO
ENE.S PRCerror

i is this a control char and (protocols emabled)
i if yes then process com control char

BTET #PROT_P2, BF_PROT(A¢)
80FF.8 PRCnectl

ETET #Line, BE_PROP+1(A¢)
BON.8 PRCoootl
CHPI.B o, n
BLC.8 PRCnootl
BSR.S POCoont!
8EG.S PRCexit

i check to ses if imput disabled or butfer full
FRCnoctl BTST SFULL_R2, RB_FLGI+1(AL)
BON.S PRCIatAL
BTST SINPE_R1, RB_FLGL+!1(A4)
BON.§ PRCIstdt

+ put char ia butfer
P

BRA PutCheBt

i Teceive errors

PRCerror BSET SERR_R1, RB_FLG1+1(A§)
BRA.S PRCexit
PRCIstdL BSET OLOST_R3, RB_FLGCZ+1(A6)

PRCexit RTS8

iGET CHAR/CLEARS INTERRUPT

idont so can sead ¥ bit chatacters

jgat status register
ivemove all bot ercver bits
ihave an error

snd (NOT Line type)

; 8EE IF ANY PROTOCOLS AT ALL--CHECK HI BYT

No pratocel saabled, ses if can put in bu

i is it 4 Line pretocol?

Yes

is it a control charaoter?

Ne, not i range § - ¢IF

Yes, proceass 3 possible DC control char
returns seto if processed 1 otl chat

jle it Fall?
iLost data error
iis iapot disabled?

iUART ertor

iLost date error
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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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fUE
L1214
(L])
048
(1119

(L}
(114}
04cé
04ce
04CE
“un
(LR
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3118
126E
:H 11
402
4E£75

Q8EE
(1117
002E
704
7013
4100
1875

0040
{11}
004a

(L1

FEAS

0
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(3830,
1304t ; ChkRevBasy - check for recerve buosy
13851

1384% ; is sise of buffer now at or abova high water mask

137

1380% ChiRovBusy NOVE.W RB_SIZE(A¢), DI
1 HT R RE_FREE(A¢), DI
1390 [ AB_HIva(aé), Dt
1381t | {8 ] GoRevBusy

1392¢ CREVexit L1

1303t

1394¢ ; GoRcvBusy - goto the Recelve busy state
1373% ; assumes imterzopts ace turned off
1396t ,

1397¢ GoRevlusy  EBSET BBUSY_K1, RE_FLGI¢1(A&)
1398¢ BON.S CRESenit

13994 8TST SIONIGFE, BF_PROFe1(A4)
1400¢ ROFE.S GRESeait

14012 MOVEQ #I0FE, D4

1402¢ BSH PutCtl

1403¢ GRBSaait kTS

,BUEFER SIZE (ADORESS OF:

D1 = number of chars in buifer
. at or above hi witer mask?

, Yas, gote busy state

No, then esit

(set busy state

i already besy so demt send char, etit
jsand byte to other side saying not dusy
conly if TONIZOIT protocol

.sand IOFE

sput 1o ceBrrol char Burfer

;1f ETI/ACK or ENQiACK 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 FLa3
0504 (B4 0041
0508 4E7Y

[SERLEH

1444
1443

1446t

un
42
1449
430
14510

Fage 30

i JendCtl - send nest contrel character from control character battec

i
i
i
i

SendCti

ENTRY . (AS) = UART Base addrass
(A6} = address of port's data ares
(00) = gnit number

348 (11343} LGet chat agd update ptrs
MOVE B D3, DATAREG(AS} , PUSK CHARACTER OUT
RTS8
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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

DRV _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

Une

"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
14972
1o
1499
1580
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; SendNext - Put next character in weite buffer in VART tramsmit bufer
H ENTRY : (AS) = UART Base address
i (M) = address of port's daty ares
H (04) = gnit number
i
SendNext MOVE L WB_EMPTY(A6), AD ;A0 =) EMPTYING POSITION OF RD BUFFER
HOVE.B (AQ)+, DATAREG(AY) ; send ont the mext character
MOVE. L AD, WB_EMPTY(A¢) i8ave the new Fromt pointer in rh_empty
; Update bufier vaciables
MOVE.L WB_BADR(AG), Al Al = ADDRESS OF BUEFER BEGIN
ADDA.W WB_SIZE(AS), AL ;AL = ADDRESS OF END OF BUFFER
CHPA. L LY U} ils Front pointing beyond boffer?
BLS.§ SNInowrp iNe, don't do wrap around
H ;Tes, set front = addr 15t byte of buffer
MOVE.L WB_BADE(A4), WB_EMPTY(A) ;Save the new Front pointer im wh_smpty
SNYnowep ADDG.V #1, VB_TREE(AS) iSIRCE WE GOT CHAH, ONE MORE PREE SPACE
BCLR $TULL W1, WB_FLGI+1(A&) ;always not full
, fea 1f buffer is empty
MOVE.V WB_FREE(A&), D1
CHP .V WB_SIZE(AéS,. D1 ; § OF FREE LOCATIONS - BUFFER SIZE
BCS.8 SKInotat ; not empty if free ( size
BHI.8 SNRstere i size error *BUC «f happenst (free ) sixa)
B8ET BEMPT_V1, WB_FLG2+1(A4) ; BUFFER empty/torn off int nest occuwrimce i
B8R.S WChEAL LS . see if should switch to an Altermate buffe
i if Protocols enabled and either ENG/ACK or ETI/ACK then check

H it should send an END or ETX

SNInotmt LEA BF_PROF(A), A0
BTST SPROT_P2, (AD)+
BOFF.§ BNEexit
BTST HENGACK, (AD)
BON. 8 SNXent
BTST $ETIACK, (AB)
BOFF.S SNLegit

SNYont ERA.8 CotChars

i Size ercor - set Errer fleg and split

i

SNIssers BSET #ERR W1, WB_FLGI+1(A)
BSET SENPT_V2, WB_FLGI+1(Aé)

SNIexit RTE

iptotocol emabledt

ing, Bxit

JERQ/ACK protocolt

i7es, sea if should send an ENO
JETIIACK protocel?

ino, exitt

ieheck 1f time to send ENQ or ETX

ishow size error
; matk BUFFER empty
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034C
"un
057
0578
037¢

957¢
psal
034

(111}
[$1)
[13]]

{131

[1}+{7
710
43EE
6892
6716

104E
02
100

LLI}]
6404
0892

4E73

oot

0043
0062

(11}
(1314
0444

[11Y

0003

(11%)

1501 ;

1503t
1504¢
1505¢
13042
1307
1304t
1309
1510
1511¢
1311
13130
13142
1513
1314r
1517
tagr
1519t
1570t
15210
13122
1523
13242
1925¢
1§24t

1317

1510

n

o WCBEKALERE - check 1f altecnate butiar switch on write buffar

H Imit inpet is avtomatically disabled whee wonr calls unifstates

H to switch buflery.

H

H Entry @ Ab = address of port's dita ares

H interrupts disabled

WChkAltB¢  BTST WEMPT W1, WB_FLCI¢1(Aé) ,is buffer empty?
BOIF.8 wChBesit iRa, can‘t switch
LEA WB_FLGLet (A6}, A2 ;AL » address of write bulfer tlags 1
BCLR BALTRE_ VI, (AD) +i8 an alternate buffer avarlable?
BOFF.5 wlABetit 00, nothing to switch

; Bwitch buffers by making the Alternate buffer the main buffer

MOVE.L VE_ABADR(AG), AD
HOVE.V VE_ASIZE(AG), DR
B3R SetupWB

;get new butfer addruss
Jand Jength
(switch buffer in table (doesnt use A}

i 1t ussr is NOT controilinmg the Imit inpat disable bit then emable

widBexit

BTST HINPC_ W1, (AD)
80N.S wlkBexit

HCLR HINPE_ V1, (AZ)
[:14 ]

;is ueer controlling imput disable?
iuser i3 comtrolling, emit
;na, enable input to boffer from aser
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859¢
[}3])
0S9E
052

A
LHLY
5AC
A
6580
[}11]
0388
038E
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$24E
e
804E
(1313

7008
08E
§602
7003
100
424E
08EE
4E7S

0%1E
000E
o0lE

e o013

3]
002E
coed 0033

1§30t
13312
1332x
1533t
13342
153§
15342
1537+
1338
13398
1340
13412
1542
15432
15440
13452
13442
1547
1543
15452
1§50
13512
13522
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; CotChars - see if sent enough charicters to send out an ENO or LTI

i Entry

CntCharse

Aé = address of port's dats areq

(A3} o UART Base address
(D4) = unit number

Protocol is either ENQ/ACK or ETI/ACK

ADDC. W #1, VB_BENG(M)
HOVE W BE_DIWNEA(A4), DO

cHe.v
BHL.5

wd_BENQ{Aé), DO
CNTexit

iadd 1 to char cowat between ctl chars
iget max illowed betwaan

;did send max?

ino, then esit

i set mag chars between last TNG or ETX, send another and go busy antil receive ACK

CNTang

CNTezit

HOVEQ
BT8T
BON.S
HOVEQ
BSR
CLR.V
BSET
RTS

#ENG, 0O

#ENGACK, BE_PROF+1(Ad)
CNTeng

$ETL, DO

PutCtl

W8_BENO(A¢)

#BUSY_W1, WB_FLG1¢1(AG)

;agsume send an ENO

SENQ/ACK protocol?

iyes

;18 ETI/ACK protecol, send an ETX
iput char ip comtrol char bulfer
iolear in betwean count

igo 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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[F14
034

L4111
(144

(1]}
[HH]

[313]

(317}
(3131
"a
0408

o
(1114

Hi
L3N
(I} ]

(1314

[[}]]

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

012

(['}3]

[1]}]

00135

1500¢
15818
15820
1503n
15048
1585
15842
15872
1508
IS0

1590¢

1590
1392
13930
1594
1895¢
1594¢
{5972
1590
15990
1600x
16012
14022

1603

16042
140se
16042
16070
1500t
1409t

16140
16112
1612
1613t
16140
14150
16142
141

161

1619

1620r

14310
141
1413t

Page 3%

; ChkLenes - see if change in lines for the portéspecified by Aé and D¢

H Entey : D4 = onit nomber for the current port
i Aé = address of data area for the current pert

ChkLlines CLR.L
BSR

Dé
GETBASE

itor disabling interrupts
iaetup UART Dbasa rug (A3) 12/%/83t

; See if auy protocels at ail amd it so if amy are line prets

BTST
BOFF. 8

4PROT_P2, BE_PROF(AG)
CLNexit

; It (type of handshake () Line) then exit

BTST
BOFT .8

SLINE, BF_PROE+1(A4)
CLNexit

/NG PROTOCOLS--GET QUT

;NOT LINE HANDSHAKE, EXIT

. Determine which Line is used as Busy [ine Port A

BSR.S

FINDLIN

;NEEDS D4 = Unit number of curremt port
iteturns bit number to check in D3

iset or ¢lear Bosy depending on state of line and whether it's Busy invected or not

XOVE.B
BSR
BSET
BSR.S

ENE.S
BCLR

WE_FLG1+1(hé7, D3
DISINTS

BEUSY_V1, WB_FLGL+1(AS)
TSTLINE

CLNenbl
ABUSY_W1, WB_FLCI+1(AS)

+SAVE BUSY FLAC

;DISABLE INTS

;ASSUME LINE 15 BUSY = TRUE

TEST LINE & INVERTED FLAG (clobbecs D1 & D

;18 BUSY
;net busy

i if wasn't Busy before then start up tramsmission process

BTST
BOFF.8
BSR
i #hable interrupts
CLNenb! BSR

CLNesit RTS8

$AUSY_W1,03
CLKenbl
STRTINIT

ENBINTS

;TEST SAVED BUSY STATE
iWASN'T BUSY
;START INIT IF BUFFER NOT EMPTY



File: DRV.DTACON TEIT Page 34

1150
1624¢ ; ocbamged fwnction to return valoe in D5 *1-12-03 tbt
164270 ; FINDLIN - Find which Line is used for Handshaking in Poct &

171 L ENTRY : (04) = cumit number
14 1s & Line type protocel.
1434 EXIT : (D%) = Bst 4 1n Poct A specifying line ased for Busy
ITEILIEN
f612  7A01 1632¢ PINDLIN MOVEQ #1,08 ;BIT NUMBER [N PORT A CORRESPONDING TG
B 0 16334 ROVEQ $CTSLIN, DY ,FLAG BIT NUMBER
16342
1635% ; Assumes that it will siways find a lime (lag set
[ TEILI
8616 032E 0013 16374 FLNLOOK BTST D1, BF_PROF+1\AG) A8 BIT SET? *1-12-83 kbt
G624 40A 1438 B0N.8 FLNCOT ;YES, D3 PORT A BIT FOR OC ¢
€610 5408 1639 ADDO. B 2,08
[[3i 91 14400 ADDO.B #1,01 ;TRY NEXT BIT FLAG
0430 4CO1L D00 [TEIL CXPL.B #DCOLIN+I, Dt D10 LAST FLAG
0638 G4r0 16420 BNE .8 FLNLOOK N0
16432,
16442 ; if (Pott 1 s unit nomber) thenm betd = butd + § - DC [ bits in Port A ace nest bit vp
[TY L
$HiE 1 N 1446t FLKCOT CHE.W UnitPe, 04 S8t Port 02
03 702 Leq7 1EQ.8 FLHEXIT iyes, then exit
B30 8205 1640 ADDG. 8 #,05 ,n0, thean Port 1 and add 1 te bit nuaber
43t 4B 1449t FINELIT RTS
f430r
. 16512 ; ehanged femction t¢ recesve bit nomber parametec 1n DS #1-12-83 kbt
1651% , TSTLINE - test Port A line wsed for Bosy and tha (nverted flag to show if
1453, Busy or KOT Busy.
14542, ENTRY : (DS) « bit sumber 1= Port A of Line used by Basy
16352 , T (NE) = Busy - D1 = §FF
13110 (EQ) = NOT Busy - D2 = §00
1637
0440 0B39 QEEY OF7F  1458% TATLINE BT8T 03, NHIRA.L ,Cteate Line Boolean
[TL T 114 14512 SNE 01
#6408 QOIE OQNE 0413 fds0r BTST #INVBUSY, BF _PROF+1(Aé} ,Create [nvected Booledn
4L §4C2 [YE SNE n
(T30 k1 H 14420 EOR.8 01,02 ,LF RESULT I8 4FF THEN BUSY

[ 13T 141] 14438 RTS
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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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(1174
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QéE2
B4E4
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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
1711
1713t
17442
17154
171¢6¢
(1N

17101
1719¢
1720¢
1721#
1722
1723t
17142
(715
(7242
1717
1724t
1721t
(130
1731
17330
1733¢
1734r
1735
17342
1737¢
{738

1739

1740
(7410
17412
17430
17442
17452
17442
17470
17441
1749t
17300

{7518

1731

i COMBSY - UNITBUSY

i PASCAL BOOLEAN TRUE RETURNED IN DO IF THERE ARE ANY CHARACTERS IN READ BUETER
CONBSY
BTST SENPT B2, RE_FLGI+1CA4)
Sia Do ,1F BIT NOT SET THER » 3, CHARACTRERS E1(87
ANDI. @ ATRUE, 00 ;CONVERT FROM BOOLEAN TO PASCAL BOOLEAN-
118
i CONUNMT - UNITUMMOUNT

i Tornot! interrupt capadilities of COMM driver.

H Restoce recters.

i

CONUNNT BSR DIsiNTS ;DISASLE INTERAUPTS
B4R GETBASE iGET VART DASE
KOVE.8 STURNOFT, CHDREGI (AS) JTURNOET UART

. Bave rectors paimt te 3 RTE iastructien
LEA VEC4.V. M iassame it is Post @
LEA VECI.W, At
LEA THERTE, A2 ;addrass of the RTE instraction
CHP .V Uni P4, D4 iis 4t fert 0?
810.8 CUNisPe ives, change level d
1314 A, M w0, chaage level 1

CUNisPO MOVE.L A2, (A) iset vector Lo point at RTI

; if both vacters point at RTE than set level 1 Lo saved address

CHER.L (Ab+, (Al)e inust do post fme.
BHE .S CUMdirt iGiflerent so nel bolh RTE
NOVE . L Savelvlt, VECI W srastete [ren savad ared

; Restors lstarcupts

CumMgiet BRA ENBINTS

; THE RTE INSTRUCTION

THERTE RTE
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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)
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0744
(M)
(L]
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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



File

"”a

L1414
0758
(141

(1]
[1A1}
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000

(311
34AE
4000

(314}
JAE
40F4

[[41]
6134

41EE
LE)) )
$01E

({1}
6124

41EE
43FA
600E

[ oL 1]
4114

41EE
1080
6004

1081

6184
(311}
(111}

TE38
AE7Y

1341

L)
Fr4

o4

(1124

[} 143

004C

03A3s

[11]}

[111]

FIAE

1800t
o1
1801t
1
1804t
1803t
1804t
17
1404t
1N
1E100
1811
1813

13

e
fa15
1§16
fa17t
e
18192
18204
1821t
1822%
1823
1824
1825
1824
18272
1830t
145
18301

1831y

1832
1133
18342
183350
1834t
18371
UL
18391

1844t

1841
1842
10432
18442
18452
thA4r
1847¢

JULT L

1340t
1830t
18310
14321

Page €

8TCallDis BRA DISINTS ;DISABLE INTERRUPTS
; STVRUF - Retarn to the user {he Free space in the write boffer
STVBUF BSR.§ STCalliDis ;DISABLE INTERRUPTS

MOVE.W WB_FREE(Aé), (A3) ;WRITE BUFFER FREE SPACE
STCaliEnbd  BEA ENBINTS JENABLE INTERRUFTS
; STREUF - Retwrn to the user the Free space i; the READ buffer

STRAVE BSR.S STCallDis ;DISABLE INTERRUPTS
KOVE .V RB_FREE (A4}, (A3) iWRITE BUEFER FREE SPACE
BRA.§ STCallEnb ;ENABLE INTERRUPTS

; STBAUD - Set the Baud Rate

STRAVD CHPL.V ¥HAZEAUD, DO ;18 IT A VALID PARAMETER
BKL.S SETERR iNO
LEA 8F_RDBOD(AG), AQ ;WHERE TO PUT VALUE
LEA BAUDCNY, AL ;CONVERSION ARRATY
BRA.S SAVPARN ;SAVE CONVERTED PARAMETER
i STERITY - Set tha Parity
STPRITY CHPI.W FMAIPRTY, DO ;18 IT A VALID PARAMETER

BHL.8 . SETERR iNO
LEA BF_PART(AE), AD ;WHERE TO PUT VALUE
LEA PRTYCNY, AL ~ ;CONVERSION ARRAY

BRA.S SAVEARN ;SAVE CONVERTED PARAMETER

« STWRDST - Set the word size to tramsmit (7 or §)

STVRDSZ CHPL.W $MAIVROS, DO 186 IT A VALID PARAMETER

BHI .S SETERR iNQ
LEA BF_VRDS(A$), MO ;WHERE TO PUT VALUE
NOVE.B 00, (AQ) ;EUT IN VORD SIZE VALUE

BRA.5 RSTUART ;RESET UART FROM TABLE

; common code to STBAUDR, STPRITY, STVRDSI, STOTACOM, & STHNDSK
SAVEARN MOVE.B 0(A1,D0.V),(AG) iBAVE CONVERTED PARANETER

RSTUART 85R.5 5TCallDis ;DISABLE INTERRUPTS

RSTVARTI BSR SETUART ;8ETUP UART FROM TABLE
BRA.5 STCallEn$ ;ENABLE INTERRUPTS

i Imvalid Facameter error
SETERR MOVEQ §INVERK, D7
RTS8
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LA}
(1Y)

07M
078

17AC
7H
”a
78
(0}

"”a
{14
§7Ch
(3]
"”n

4704
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[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]

(11

LU

154
18350
18342
137t
10341
1859
1840t
1861
18621
1463t
18642
45
16442
1847
1840
1069
14702

1071

14721
173t

24t

14750
18742
1077
178
18792
1880¢
18812

Page 41

; BTHNDSK - Set Handshake type. Convert jurllotor into the flags and put these

H VART.

ETHNDSK
el
1.8

LEA
HOVE .8

i see i1 wset dinadled

I5ET
8T8
BNE.S
LR
m.s

SHDchEEA  BTST
BOX.5
8787
BOFF.8

SHbgero ClA.v

SHDexit RTS8

flag values into the Peinter Comtrol Table.

AMATHNDS, DO
SETERR

KNDSCNV, AL

0(AL,D0.V), BF_PROF+1(AC)

all pretocels

© UPROT_P2, BT_PROI(AG)

BF_PROF¢1(Ad)
SHDchEEA

* $PROT_P2, BE_PROE(A4)

SHDexit

$ETXACK, BF_PROF+1(A4)
SHDseto

#ENGACK, BF _PROF+1¢A$)
SHDaxit

WB_BENQ(AS)

Don't need to reset

.

;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 no protocel

;is it ETH/ACK?

;yes, sero char count

;is it ENQ/ACK?

ino, exit

;elr cnt of chars between ENQ's or ETI's
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(1)1}
70

[}
"t

"
"

(1] 4
”n
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1083

[]4}3

3083
LI14]

(1111
18735

3083
AE7S

(11}

H4C

"0t oot

e

1805 STROMI
1] 1L

1887¢ STADNI

1880t

e

16740 ;STRDLO
141

1992t STRDLO

1493¢

1894t

Fage 42

-SET THE REAC SUFFER NIGK VATIR FARK

KovE.¥
178

(A1), RI_MIVAGAG)

~8CT THE READ BUFPER LOV VATIR MARK

ROVL .V
141

(A3), RB_LOVACAL)

10950 ; STATLE - teggle the Aute Linelend tlag

1096

18970 STATOLF
1

1

BCRG
RTS

19800 STREND - set the

11 L1LN
1901t STRENG
1903t

MVL.V
| 31

OAULE V1, WO_FLGR+L(AE) ilip the bit

sumber of chars detween ENO's or ETI's

(A1), BF_ETVNEA(AG)
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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
1914t
19171

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
19471
1944t

1A LT LI

1950t
1951
1952
1953t

Page 43

; STRDSTS - GET THE READ BUFFER STATUS

H ParanetesBlock s record

' BufferSise . integer;

H FreeSpace ©integer;

i KiVater o integer;

; LowWater . integer;

H InputDisabled : byte; (true = 1, false = D}

H OutpetDisabled : byte; {troe = 1, false = Q)

; LostData . byte; (troe » |, false = 0}

i AltBulferAvail : byte; {troe =1, false = 0)

P AltBufferAddr : pointer; (0 if AltBufterAvail false)

i AltBufferSise . integer; (0 if AltRuffechvail false)

H end;

STRDSTS MOVE.V RB_SIZECAL), (Ad)e iget bafter sizge
NOVE .V RB_FREE(AG), (A3)e jget free space byte count
HOVE.¥ BB_HIVA(AG), (AQ)+ iget hi water byte coont
NOVE W RB_LOWA(AG), (Ad)e ;qet low water byte count

+ qet the flags and make byte Pescal booieans
l_‘l'!‘r Ilﬂl’f,ll, RB_FLGL+ (A6} ;is PORT to BUFFER disabled?
BSR.S MAKEEOOL
8T8T BOUTE_R1, RB_FLGI+1(A4) ;is BUFFER to USER disabled?
SR8 HAKEBOOL
BCLR SLOST_RZ, MB_FLG2+1(AC) ;has anmy data been lost?
BSR.8 HAKESBOOL

i IT have an ALt tufler them return it's ADDREGS AND SIZE
BTST SALTOF_RE, RB_PLGL+1(A4)
[V 4 ROSTuone
NOVE.J 3, (A3)e iset AL duiter booleyn
MOVE. L RE_ABADR(AL), (Ad)e iget Alterzate butfer Address
NOVE.V RB_ASIZE(AG), (AD) iget Altermate buffer sige
BRA.S RDSTesit

R0ETnone ClR.8 AN+ ino Alternate buffec availabie
ClR.L (A3)e is0 NIL pointer for address
CLR.V (A3) ;and sere bytes size

R0ETaxit [ 41 ]

i HAKEBOOL - make Pascal boolean from sero flag

NAKFBOOL  SME bt +D8.B = §FF if sero flag clear
AND? .2 STRUE, D0 stura to Pascal Boolean ({ = true)
HOVE. D Dy, (AD)+ ;save in patameter blook
| 41 '
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1955¢ ; STWTSTS - GET THE WRITE BUFFIR BTATUS

1934t ; ParameterBlock = record )
1457 Holfacbise . inteqer;
1954 ; Fresfpace . integer;

£959¢ ; FROM BUFFER CNTRL TBL -) CharsBtwnENQs : inteqer;

1940t ; InputDisablad . byte; {troe = 1, falge s 0}
1941y OutputDisabied : byte; (tree = 1, {alse » O}
1963% ; AutolineFeed : byta; (true = 1, false = 0}
‘ 1943 AltBolterhvail @ byte; (troe « 1, false = 0}
19464¢ ; AltBaifachddr : pointer, (& if AltBoiferdvajl false}
19450 ; AitBofferSise : integer; {0 if AltBufferhvai) false)
164t ond,
ir7r
0847 J4EE 6014 1944% STVTETA MOVE W VE_BIZE(AG), (AY)s iqet buller sise
D846 J4EE 024 19411 NOVE.W VB_FREE(Aé), (Ad}+ ;get free space byte count
084X 34EE 0Q0F 19761 HOVE.V BE_BTWNEA(AD), (A3)+ (gt mazimos number of chars betwaen ENQ's o
r ETI's
171
1972t ; gat the flags amd make byte Paseal booleans
R 1$73¢
084L O82E 0005 001¥ 1974 BTET BINPE_ VL, WB_FLCL+t(Aé} ;is USER to BUETER disabled?
[1E LI 1) 19752 BSR.8 MAKEBOOL
1856 OB2E Oot4 0015 19740 BTST ROUTE_VI, WB_FLGI¢1(A¢) is BUFFER to PORT disabled?
15C 41DA 1977 BER.8 MAREROOL
08SE OB2E Q0004 0917 1974 BTST SAULF W2, WB_FLGZ¢f(R6) ;is Aato LimeFeed mods on?.
oded 41D1 1979t BER.S MAKEBOOL
: 1780r
14817 ; IF have an ALt bulfer thea return it's ADDRESS AND S(ZE
. [$1 }10H
1866 OBIE 0403 0015 1Y43¢ BT4T $ALTRE_V1, VI_FLGLe2IM)
084C §70F 1984 B0IF.§ VTETaone
I84E  L4FC 00%1 1945 KOVE. 3 §t, (A3)s isat Mt buffer boolean
07t NEE HL 1900t HOVE.L VE_ABADR(AG), (Ad)+ ;get Altsrnate beffer Address
1876 36AE 001 19870 MOVE.Y VB_ASIIECAG), (A3) iqet Mltecnate butfar sise
ea7h  §d04 1948 BRA.8 UTETexil
1709
(LY} 1990t YT5Tnone CLR.B (Ad)e ih0 Alteraate buffer available
017 419D 19 CLR.L (e . i80 NIL pointer for address
e 4283 193¢ 418 ($1}] ;and gero bytes site
10 )

oIl AE7S 19942 VTETexil T8
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1994 ; STBESTS - Return to the user in the pzrameter block the state of the Butfer Control Tabla.

1997, ParameterBlock = record
1998 BaudRate : iateger; ;{ranqge = 0. .4}
1999 Parity ©integer; ;{range =2 0. . &)
000 DataCom : integer; ;{range » 0..1)
1 WordSise  integer; ;{range = 0..1)
002 HandShake : foteger; ;{range = 0..9}
003 ; end;
2004r
(884 420 1005+ STBFSTS CLR.L "D JMAKE SURE NO GARBAGE IN REGISTER
1004¢ ’
1007t ; GET BAUD RATE
1008 -
088¢ 303C 0004 2005 HOVE.V #MATBAUD, DD ;MAT BAUD RATE PARAMETER VALVE
088% 122E &00B 1010¢ 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
013
1014r ; GET PARITY
015
0894 203C 0004 20142 HOVE.Y SMALPRTY, DO ;HAT PARITY PARAMETER VALUE
089¢ 1228 000C Um NOVE. 8 BF_PART(A), Dt ;CURRENT TABLE VALUE
0BYC 41FA 0181+ HIt L LEA PRTYCNV, AD ;CONVERT TO INTEGER RANGE
0BAD  611E 1019 BER.S GETVAL
H ¥ LI
1021% ; GET DATACOM - BASED ON D4 and the SAVED UNIT NUMBER
1022v
8AT 428 2023 CIR.L Dt ;assume is Port §
0OAL BR7A 0441 2824 CNP.V UnitP0, D4 iis Port 0?
GBAY 4702 1025 BEG.8 SBFSisPO iyes
8AL 7201 1024% HOVEQ #, Dt ino, show as Port 1
G8AC  34Ct . 2027* SBESisPO MOVE.W D1, (M4 i5ave patameter
1111 L
1029% ; GET WORD Siit
1030 ; .
GBAE 122E (00D H L MOVE. B BE_WRDS{Aé), Dt
08B 34C1 10320 HOVE.W bL, (AD)+
2033 ;
1034x , GET HANDSHAKE
1035
0884 303C oQ0¢¥ 1094¢ MOVE.¥ #MATHNDS, D0 ,MAT HANDSHAKE PARANETER VALVE
08B¢  {21E 0013 1037¢ KOVE.B BF_PROF+1(AG), D1 ;CURRENT TABLE VALUE
08BC 4IFA Oléé+ 10382 LEA HNDSCKV, A8 ;CONVERT TO INTEGER RANGE
039«
1044t ; GET PARANETER VALUE AN PUT IN PARAMETER BLOCX
1041
q8Cd B230 0000 10422 GETVAL CHP. B G(AQ,D0.¥), Dt ;SEE VHICH CONVERSION VALUE « CURRENT VALUE
08C4 §7C8 FFEA 1843 DBEQ 00, CETVAL ;THE INDEY OF ONE = I8 THE PAGAMETER VALUE
08Cs  34C0 1044t MOVE.V Do, (A3)+ ;RETURN TO USER IN PARAMETER SLOCK

08CA HE7% - 10450 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
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4000

§1FA
086E
QB4
6012

S1EA
41EE
0830
4604
4148
4001
6134

4000

6104
03¢E
G84E
6406
6100
§0E¢
4100
60EQ

§188
41EE
0850
(131
4400
0430
40CA

E7C8

L
(111

(1]}
(11K

E7C8

(11
0004

FASQ

FME

(13}
ooe?
[11H

2003

peal
0031

0013
0013

1047% DoDislant
[{ 1L

1049 ; STOUTRD -- TOGGLE OUTBOUND RECEIVE DISABLE

10300

2051r STQUTRD
1032

i

0342

1033

1054% ; STINRD -- TOGGLE INBOUND RECEIVE DISABLE

037 ;

1058 STINRD
1059t

10401

1041

104312

1063

10447 [NRDend
1045

1064* DoErblInt
1047r

1068¢ ; STOUTWT -- TOGGLE OUTBOUND TRANSMIT DISABLE

049% ;

1070* STOUTVT
HIL

10721

2073+

1074

10751

1076r OTVTolf
20774

1078

1079% ; STINWT --
080

1081t STINWT
1082

10821

10041

10835t

1084

087

BRA

BSR.§
BCHG
BCHG
BRA.S

BSR.S
LEA
BCHG
BON.S
BSR.5
BRA.S
BSR.S

BRA

BSR.9
BCHG
BCHG
BON.S
BSR
BRA.S
8SR
BRA.S

TOGGLE INBOUND TRANSMIT DISABLE

BSR.S
LEA
BCHG
BTST
BON.S
BCHG
BRA.S

Page

DISINTS

DoDislInt

;DISABLE INTERRUPTS

(BUFFER TO VSER)

;DISABLE INTERRUFTS

$0UTC_RY, RB_ELGI+1(Ab)
SOUTE_RL, RE_ELGLel(AQ)

DoEnblat

DoDislunt
RE_FLCI+1(AS), AL
FINPC_RL, (AD)
INRDenb

DisRcvla

DoEnblat

EnbRovin

ENBINTS

DeDislnt

jenable intarrupts

(PORT TO BUEFER)

;DISABLE INTERRUPTS

;address of flags

;user currently controlling?
;yes, then enable

ine, disable input

;ENABLE INTERRUPTS

(RUEFER TO PORT)

;DISABLE INTERRUFTS

$OUTC_Vi, WB_FLGI+1(A6é)  ;toggle user controlling
$OUTE W1, WB_FLCI+L(Ad)  ;and enable/disable flag

OTWTot f

STRTIMIT
DoEnblat
STOPIMIT
DoEnblnt

DaDislnt
WEB_FLGI+1(Ad), AO
BINPC_VL, (AD)
SALTBE_Vi, (AD)
DoEnblnt

SINPE_ NI, (AD)
DeEnbInt

;now disabled, turm off xmit int
jensble mmit int

idisable xmit ints
;enable intervupts

(USER TO BUFFER)

;DISABLE INTERRUPTS

;address of tlags

;toggle user comtrelling

;if got an alt buffer

;then 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

01
104E
1680
{E75

F 111
4L
1680
§E75

0024
0024

(1111
0042

1YL

121
11131
L
115t
11242
YA

%1 L

i
11300
e
13
1133
1134

'

i BVECHR -

EWECHR

i

i BRBCHR -

BRBCHR

Pa

GET Number of characters

HOVE.¥
sup.v
MOVE.Y
/TS

WE_SIZE(Ae), DO
VE_FREE(AG), DO
00, (A3}

GET Number of characters

HOVE.V
sua.v
HOVE ¥
RTS

RB_SIZE(A&), DO
RB_FREE(As), DO
00, (A3)

IN the WRITE BUFFER

;8128 IN DY
; SIZE - EREE = Number of CHARS
; return to uwser imoont

IN the READ BUFFER
iS1ZE IN D1

; S1ZE - TREE = Number of CHARS
, return to user amount
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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

11114
0100

0001

[IL]
6048
003t
[LI'H
FE98

E71¢

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¢
170
171
171
1173
174
175
1176%
77
1178
YA
1180
a1t
1182t
1183

Pige 49

; STROALTBF - set Alternate Buffer for Read

STRDALTBF  BSR DISINTS ; disabie interrupts
BSR.8 GetAltBuf ; get address and site user passed
BNE.S RDABss ; addr ok, check site
LEA RDBUE(Aé), AD ; they were zero so use default
HOVE. ¥ 4RBFLEN, DO i tead bofler
BRA.S RDABok

RDAgssx TST.W 00 , check sige, is it negative?

BPL.S RDABok ; ne
STBferr MOVEQ $INVPRM, D? . yes, iavalid parameter
BRA.S RDABexit

; got buffer address and length

1
RDABok BTST $EMPT_R1, RB_FLG2+§(A8) | current butfer empty?
BON .S RDABswtch ; ves, then use uvser's buffer
i buffer isn‘t empty so wait till empty to switch
MOVE.L AO, RB_ABADH(AG) ;6dve addeess in ait buffer adr
NOVE.W DO, RB_ASIZE(A) ;and length in alt buffer sige
LEA RE_FLGI¢l(AG), AO iDisRovin needs AD -) flag byte
85ET #ALTBE_RL, (AD) jalt buftfer available true
:H] DisRevln idisable input and see if should go busy
BRA.S RDABexit ;oexit

i EMPTY S50 MAKE NEVW the current buffer

RDABswich  BSR.S SetupRB

RDABex:t BRA ENBINTS

i GetNewBuf - from user's parameter block get the Alt buifer
H address and site.

i EIIT . D0 = alt buffer lemngth

H 0o« @

H A0 = alt buffer address

i (EQ) = use default

i (NE} = use A0 and I

GetAltBuf  MOVEA.L (A3)e, M

MOVE .V (A3, DO

CLR.L 11

CHMP.L A, DI
GABFexit RTS
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1185% ; STWTALTBE - set Alternate Buffer for Write

1184
0982 6100 FéE2 1187¢ STVTALTBF  BSR DISINTS ; disable interrupts
09B4 410 1168 E5R.§ GethltBuf ;get user's buffer address and sise
0988 660A 11891 BNE.§ WTABs: , addr good chk size
09BA 41EE 015C 1190 LEA WRTBUF (Aé), AD , they wete sero so use default
09BE 303C 0100 191 HOVE ¥ #WEBFLEN, D0 , write boffer
09C2 4004 1197 BRA.S WTABok
1193
0904 4A40 1194* VTABsz TST W oo ; check s12e, 15 1t negative?
0%Cé ¢&BBS 1195% BMI .S STBFerr . ne
1194t
1197, got butfer sddcess and lemgth
1178 ,
09C8 0B2E 00001 0017 Z199% WTABok BT5T BEMPT_W2, WH_ELG2+1(A&) , current buffer empty?
09CE  é461¢ RULA BON.S WTABswtch , yes, then use user's buifer
1201
1202* , buffer tsn't empty so wait t:ill empty to switch
1203
0%00 2D4s 0018 2304 HOVE. L AQ, VE_ABADRiA4) ,save address in alt buffer adr
09D¢  3D40 003C 1205 MOVE .¥ Do, WB_ASIZE(AG) ;and length in ait buffer sise
0708 O8EE 0005 0015 2206~ BSET SINPE_WL, WB_FLGI«1(A8) ,disable input
G¢DE  OBEE 00071 0015 1107t BSET #ALTBF_WI, WB_FLG1+1(A§) ,alt buifer available true
GPE4 6002 1108 BRA.S WTABexit ; et
2209
1210% , EMPTY 50 MAKE NEW the curgent buffer
i, :
Q9E8 6104 2212% WTABswtch BSR.5 SetupWi
22130
09E8 6000 FeD2 1214% yTABenst BRA ENBINTS
1215%

1214 ; SetupRB - put the alternate buffer anfo in the Read Buifer Contrel Table
1117% , SetupWB - put ihe alternate buffer info in the Write Bufter Contrel Tabie

1218 Entry : DO = alternate bulfer sige
1118y, A0 = alternate bufter address
1220%
0¥EC A43EE 0018 1711* SetupWd LEA WB_FILLP(AG), M
09FY  99CC A SUBA.L A4, M
0%E2 4008 1213 BRA.S STUPqo
1124
09F4 43EE 0034 1115 SetopRB LEA RB_FILLB(A), Al
09F8 49EE 005C 1124t LEA ROBUF(Aér, M
1m
1128% , move the buffer address into the Front, Rear, and buffer pointers
1Y YALEN
GfFC  21C8 1230 STURqo MOVE. L AD, (Al)+ ;oet the fill (front) pointer
Q09FE  12CH 1131x MOVE . L A0, (Al)e ,5¢t the empty (Rear) pointer
0AQ0  22C8 1231 HOVE . L AD, (Al)+ ;set the buffer pointer
1233t
1134% ; move the site into the buffer sise and free space counter
1235t
A1 31C0 1234t MOVE W DO, (Al)e ;set the sixe
0ABd  32C0 1137 HOVE . ¥ D0, (Al)« ;set the free space availabie

1238
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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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1247
1148t ; constant data ared
1249
1250% ; Conversion arrays for Set functions of Unitstatus
1251
QALS 04 07 08 GA OC OE 2231 BAVDCNY DATA.B §,7,8,84,4C,4E,5F ;BAUD RATE
QAL OF
12153, 4s300,7-400,851200,A=2400,C=4400,E=9400,F=19200
1134x
GALF 00 01 03 03 07 1255% PRTYCNYV DATA.B 8,1,3,5,7 JBARITY
1256% ; 0=DISABLED,i=00D,3=EVEN,3=MARE IMIT/HO RCV,7=SPACE IMIT/NO RCV
1157
K24 49 1158% HNDSCNV DATA. B §4¢ ;LINEICTS/ IRV
0A2S 09 1259 DATA.B §09 ;LINE/CTS/NOT INV
0A26 §1 1160t DATA.E (231 ;LINE/DSR/ IRV
A7 1t 11812 DATA.B §11 ;LINE/DSR/NOT INV
A2l 61 1162 DATA.B §41 ;LINE/DCDI IRV
[ 1YL I 1143 DATA .8 §21 ;LINE/DCD/NOT INV
A @2 1164t DATA.B §01 . TON/IOFF
a2 04 1145¢ DATA B 504 ;ENQ/ACK
[1.Y19 11 11642 DATA.B §80 JETRIACK
oAl ¢4 12470 DATA. B $04 ,NONE OF THE ABOVE PROTOCOLS

17487 [ azzusssEEzIRSsCINEIIIEIANIS TR AN SNREERE L FTRESE SIS NIEE SN RERSEEIRSEEITLLTIZRFSEISISTS



Fi

QA2E

0A2E

[1¥33

[LYL

[ ¥

0A31

0A34

GA3e

0Al8

0A37

0A3A

JA38

0A3C

GA3E

0A4e

Adl

0Add

(131}
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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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OA4A 00000000 1314t GATA.L [
togoonie 1325 V8_BADR QU %-Portdbate ,Index 1o BUFFER ADDRESS
QAdE 00000000 1314t OATA. L []
toooagad 1317+ WB_SIZE £QU S-Fort0data Index to BUFFER SIIE
0A31 0000 1318t LATA.V ]
0000026 1319+ VB_FREL 1] %-Fortdbata Index to AMQUNT OF BUEFER PREE SPACE
0AS¢  po00 1330t DATA W ]
00000022 1331« VB_ABADR EQU %-PortdBata Index to ALTERKATE BUFFER ADORESS
BASE 00000000 1352 DATA.L ]
9000001C 1333* WB_ASIIE LGV %-Port0Data (Index to ALTEANATE BUFFER SIZE
SAlA 0000 1344 DATA.W 0
Q000002E 1335 VB_BENC £auU %-Portlbata Index to Number of bytes before wait for A
44
OASC 0000 1336 TATAV ]
133,
TRk LI READ BUFFER CONTROL TABLE
133
00000030 1340t RDCTL EQu %-PortiData ,Inder to READ BUFFER CONTROL TABLE
gogooode 3341 RB_FLG! g %-PoctdData ilndex to FLAG WORD (
0ASE 0000 1341¢ ATAW [
paoooesz 2343* RB_FLGI EQy %-PortdData Indes to FLAC WORD 1
LLYT I 11 13449 DATA W 8
goge00as 1343* RE_FILLP tav %-PortdData iIndes to BUEFER FILL POINTER tear
DA 000DOONY 1344t OATA.L 9
00000038 1347¢ RB_IMPTY EQU A-PortlData (index to BUFEFER EMFTY POINTER fromt
0Aéé Q0000000 1348 DATA. L ]
9000003C 2349+ AB_BADR EQU %-PortliDats iindex to BUFFER ADDRESS
0A4A  plO00O0C 13540t DATA.L 0
00000000 3351¢ RB_SIZE v S-Portdata Indexr to BUFFER SIZE
2A6E 0000 2291 DATA W 0
00000042 2353t RE_FREE Equ %-Poct0Data ,index to ANQUNT OF BUFFER FREE SPACE
0AT0 0000 13542 DATA.V ¢
00006044 2333t RB_ABADR tav %-Portdlata Index to ALTERNATE BUFFER ADDRESS
GA72 00000040 13541 DATA.L ]
Qage004 1357% RB_ASIZE £ou %-PortlDets Inder to ALTERNATE BUEFER SIIE
78 0000 23500 DATA W ]
0000004A 2339 RB_HIVA EQu %-PortdBata Indes to NUMBER OF BYTES IK Hi1 WATER MARK
0A70 0000 13600 DATA.W ] ;nunbar of bytes in Buffer when at Bi waler
{1844
guoacodc 2341t RB_LOWA ] %-Port0fata .index to KUMBER OFf BYTES IN LOW WATER KARK
74 000 13611 DATA W 9 ,number of bytes in buffer when at low wite
t nark
13630,
13642, control character buffer
2345
1000004E 1346 CB_ERONT EQU L-Portddata ilndex to Ctl butter Fromt Pointer
GA7¢ Q0000000 1347t DATA.L
00000052 1368 CB_REAR Lav %-PortlBata ,index to Cti buffer Rear Fointer
GA8% 00000000 1349t DATA L L]
20000054 1370% CB_FLAGS B} 4-PortdDita iIndex to Ctl buffer Flags word
0AB4 0000 1371¢ DATAW 0
00000058 2372¢ CTLBUT fay %-Portbata .Index to Ctl buffer
0Ade 00000000 1373 DATA L [
X EA LI
1375t , Read Buffer - 256 bytes
1376,
0000045C 1377+ RODBUT tay %-Fortllata ;index to Read Buffer
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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
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0Bel
(Bés
0R6A
0B6E
[LRY]
[2:30
1874
087¢
(1T H
088¢

(111}
0B8E
0891
(B%
0B%A
0BYL
JBA2
0BAS
0BAL
(BAZ
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 DTACCM 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 354
1382* RBFend £av %-Portibata
1383% RBELEN EQy RBfend -RDBUF ,READ BUFFER LENGTH
13842
1385Y ., Write Butfer - 156 bytes
1386%
1387 WRTHEUF EQU %-Port@Data ;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 0.0,9,0,0,0,0,0,0,0,0,0,0,0,0,0 128
13901 DATA.L 0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 i
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([}
- 0026
0c2A
0C2E
icn
0Ca¢
0c3A
0C3E
aca
0C4s
(1)
0c4E
6cyz
0che
[[4])
0C3E
(91}
(141}
0C4A
0C6E
cn
0c7é
0c7a
0c7e
acel
({113

DRV.DTACOH. TEXT

qooocoee
00000000
eooo0000
ootooa00
00000000
00000004
0000a000
00000000
paoocood
00000000
00000000
Q0000000
o0900000
0o000004
goooo00e
0qooc0ds
g0g00¢00
00000000
Qgo00d0a
googoo0e
00000000
0geoo00e
0ao0de0q
Qgocaeca
00000000
Qooo000¢
€000025¢
Qco00109

6000025C

2391

1391* VBfend
3393t VBELEN
2394r
1395% pdlen

DATA.L

EQU
EQU

P1)

Page §7
0,0,0,6,0,6,0,¢,0,¢,6,0,8,0,0,0 438
h-PortiData
WBEend-WRTBUF ;WRITEZ BUEFER LENCTH

%-PortdData ;Length of port date area



File

i 1)

ocar
acee
GC8C
0ceD
0C8E
N
[InH

W
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

ic
5C
[
11
£030
0dod
gt

06 06 00 €0

0000 0000

00000000
00000000
00000000
00000000
0000 0000
6000 0000

§0d6c000
000000049
geaoooeo
00000003
0000 0000
0000 o000
Q000 ooee

00000000
00000030
goco

00000000

00000000
00000008
6goo0c00
00000000
00000000
00000000
00000000
60000000
00000000
00000000
00000000
00000000
00000000

0090

0000

0000
000¢

1397
1398
1399
1400+
1401t
1401
14031
1404»
1495
1404
1407
1408t
1409
1410
1411t
LYY
1413
1414
1415
416t

14170

1418
1419¢

14201

421
LA
14130
1424

1415
2474
417
1428t

i

i

, same strycture as the port 0 data sces

:

Port 1 dati area

PortiData

Page

; DEFAULT BUFFER Conmtrol Table

; control character buffer and control variables

DATA.B
DATA.B
DATA. B
DATA. B
CATA.W
DATA.W
DATA.W

DATA. B
DATA.W

DATA.L
DATA ¥

DATA.L

DATA.W

DATA.L

DATAW
DATA.L

DATA.L

$0C
1Y
$00
$00
80
500
§0911

0,8
0.0

0,0,0,8,0

a.0.0,0

6,0,0,0,0,0,0,0

6.0

,WRITE BAUD RATE-4800

iREAD BAUD RATE-4800

yEARITY-DISABLED

JWORD SIZE < 8 BITS (1=7 BITS)

;NUMBER OF CHARS BETWEEN ENQ's or ETI's
, INTERNAL ELAG--all oft

,PROTOCOL FLAG--Enabled/LINE/DSR/NOT INV

. butfer control table

; write buffer control table

; tead buffer control table

0,0,¢,0,0,0,0,0,0,0,0,¢,0,0,0,0 64



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 e.0.0,0,0,0,0,0,0,6,0,0,0,0,0,0 (118
14300 DATA. L 0.0,6,0,0,0,0,0,0,0,0,0,0,0,0,0 .
14312 DATA.L ¢,0,0,8,0,0,0,0,0,0,0,0,0,0,0,0 156

1431
1433% ; write butfer
1434r



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

00000000
Q0000000
to0ac006
00000000
00000000
00000000
00000000
ao00000¢0
00000860
0a004d000
to00c00e
0a000800
gooaoooo
00000000
toooaene
go000000
Go0c0a00
10000000
00000000
egoaaoae
00000004
60000000
00000000
caoeoooe
0o00ad00
0o000000
g0000000
00000008
000000900
00000000
taeoodoa
00000000
gogooo00
00000000
coeoa0ae
Qo000000
00000400
toooo00e
qogoouoe
Q0000000
00000000
tgogo000
pogonaoe
oaeoanen
00000000
gooooo00
foaoQdco
00000000
ooeoo00e
go0g000¢
00600600
too0000¢
pod00000
(1111117

1435

1436

13

438

DATA.L

DATA.L

DATA.L

DATA.L

Page &0

0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,8

6,0,9,0,0,0,0,0,08,0,0,0,0,0,8,0

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?
BRBCH
BUSYC

BUSY_R!
BUST_Wi
BVECHR

CARRY
CESEX
ca_fL
CB_IR
CB_RE

CHXLINES

CHKER
CHERC
CINBU

ORV_DTACOM TEIT

0000

000
(1]

todoads00

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
R [113H13
WD 00008004
00000000
oeqo00e
800952+
00000001
0086C2s
00800056
0000604E
00400052
0003E2s 1t
1002444
RU04AE+
000072,

Wi
w1
N

RT
0F

§T
T
AGS
ONT
AR

0710
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 ]

; Unit Nombers 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
DATA.W ]

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+

COMRER
COMST
COMTEL
COMUNHT
CONVEL
COMVE
CPREXIT
CPRION
3
CRBYEIIT
CR_BOCLX
CR_ELTCL
CR_STER
CR_WRDLS
CR_WRDL¢
CR_WRDL?
CR_WRDLS
CSATTRI
COATTRZ
C3RPCH
CSERSTCH
CSLASTCH
CSLECH
CSHASK
csTRLLOC
CSTERR
CSTTEL
CTLEUT
CTLRC
CTLREG!
CTSLIN
CUNDLEE
cuNIsEe
CURSON 00000002
DI_ATLT  #8600011
D3_BAUDS 00000201

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 00000010
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
SVGETVNN
SVINIT
SVMARK
SVMAVALL
SVNEW
SYNEVY
SVOPEN -
SVRUT
3VPUTDIR
SYRDCHAR
SVRLEASE
SYSCHDIR
SVSEEK
svuBUSY
SVUCLEAR
SVUINSTL
SVUISPO
SVUREAD
SVUSTAT
SYUVRITE
SVVALDIR

0 ecrors

Q0006040
000138+
00000090
00000038
0000004C
00000088
00000014
00000048
ougoanso
00000018
0000e03C
00600044
00000034
00000060
0080001C
40000016
00000094
00000028
00820040
G000004C
00408030
posodaoc
00400008
00000098
0900EQ.
Q0000004
10000044
goe00000
fooocoe

2436 lines.

SYVRCHAR
SITGETE
SYSEYTES
SYSKYBDF
SYSWIN
§_0CD
5,058
5_ERREIT
S_ERAME
§_1R0
S_OVRN
S_PARI
§_RCVE
S_VATE
TBLSTATE
THERTE
TRACEMSK
TRUE
TSTLINE
TURNOEE
UARTDCO
CGCNOTNT
UGCNOWRP
UCETCHR
UNDSCR
UNITPO
UNITPL
UNHCHD
UPCISALE

00000024
§0035E
10006104
go000184
08000003
10000005
00000006
gooeone?
00400001
00000007
00080002
00060000
00000003
00006004
pooatoie
000704+
(1111111
000008001
0006404
fooeso02
Q0030F20
000228+
000214+
0001F4+
foded001
COOEEN+
QQOEEA:
0000000¢
00033C

UPCISON
UPCNOTCR
UPCNOTEL
UPCNCWRP
UPRMSK
UPUTCHR
UTBLF
UTBLK
vIDiD
UTDRV
UTFLP
VTI0DRV
UTLEN
UTNTD
UTRO
UTS1Z
UTSLT
UTSFT
UTSRY
UTTPS
UTTYP
VEQL
VECL
VEC4
VERT
VIDDEFLT
VIDSET
VEBFEND
VBFLEN

File DRV.DTACON.TEIT

000354+
000342¢
00032¢+
10031As
Q300A000
0002EA+
Q0000004
0000001C
Qop0o0qe
0000001¢
(LI L]
gaceagn2
eo000020
90000007
84000014
¢00q0010
08000014
¢0000018
00000013
0000001¢
00000017
00000044
0%a000¢8
Gonco07¢
§e000000
Q0000003
00000007
0900025¢C
Q6000100

Page

VE_ABADE
VB_ASIZE
VE_BADA
VB_BENQ
va_ENPTY
VE_FILLP
VB_FLGI
W8_fLG2
V8_FREE
VB_SIZE
VCABERIT
VCHKALTE
VRAPON
VRATTRL
VRAATTR?
VRATTR?
VRBASEI
WREASEY
VRBITOES
WRCHARPT
WRCHD
VACURADR
VACURS1
VRCURSY
VRFILLI
VAFILLI
WREILL3
VAFILLY
WRGRORCI

(1]

Q0000028
0000002
qooto02e
0000002E
peaooo1c
00000018
00000014
00000014
00000024
00000024

000594+
00054C+

20000004
0g000020
0000002t
Q0000024
0000000E
00000014
0000001
tooeo0oe
G0000002
09000008
00000014
00000018
00000025
0qc0002¢
tooo002?
80000023
gogaoqic

WRGRORGY
WRHONEOF
WRHOMEPT
WRLENGTH
WRLNGTHI
WALNGTHY
WRPROB
WRRCOLEK
WRSTATE
WRTANLF
WRTBUE
WRTCTL
WRTONE
VRAWWSPTR
WTABELIT
WTABOX
WTABSWTC
WTABSZ
WTSTEXIT
WTSTNONE
INITDIS
IMITENB
I0FF

ION
TONIOFE
111010

0000001E
¢oo00d0c
05000004
60000030
00000012
goooc01s
0002F8+
000000123
nooo0022
00027 ¢+
0080015¢
00000014
0002Eé+
0000002¢
(1A
0049C8+
0009Eée
0009C4«
000882+
00087Ce
bo0g0c0s
eog00804
po000013
00000011
00000001
0000807



NOTE

THE FOLLOWING EXAMPLE IS A LISTING OF THE PRINT
WINDOW PROGRAM USED FOR DOING A SCREEN DUMP FROM

A TEMPORARY WINDOW.



VSIXRF

File

te N e

0~ O AN

-- Cross Heference Listing November 20 i7bL
ID. PRTWND.TEXT Fagw 1
{ PRTWND  TEE T —- e m e o o e m e e e e e e e e e e s — s e - m - i
{
{ PRTWND -- Print Current Window
{
{ (o) Lopyraight §98%Z Corvus Bystems, inoc.
{ San Jowe, Caiiflornig
{
{ All Rights Reserved
(
{ v 1.0 C7-01-82 KML Griginal progiam for [MAI1GO printer
{ v 1.1 10-01-82 LEF Added IDE4460UG pranter support
{
f e e e e - e e e e ————————— i ———————
FROGRAM prtwnd,
USES ({(sU /CCUTIL/CCLIB) CCdefn, CCwndIU,
CONST esc¢ = 27,
TYPE prtrid = (NGNE, IDS, MX1Q0);
VAR prtype: prtrid,;
prtr: integer;
disp: integer;
i,atgn. integer,.
curWnd: pWndRed;
phev: pSiring80,
{-CCLIB external definitions ¥
FUNCTION pOScurWnd: pWndRod: { get kybd revord pointer } EATERNAL,
FUNCTION pOSdevNam (n: integer’): pString8i; EXTERIAL,
FUNCTION OQOSdispDv: integer; { get display unit nmbr i} EXTERKHAL,

PROCEDURE Rbytes (x,y,count. integevr,; pBuff: pliytes;:,;

const RDBYTES =

var wbuf. record
byteoount :
buffptr.

end;
begin

pBuffArL0]
write ('\iBo',

wbuf . bytecount
wbuf . buffptr

end;

($P)

N

75

if vy ¢ 0 then begin

0;

integer,

pBytes;

exit (Rbytes), end,
chr(x div 256), chr(r mod 256,
chr(y div 256), chr(y mod 23é),
oount ;
pBuft;
unitstatus (digsp,wbuf RDHYTES);

cheiz),



VSIXRF --

File

53.
34.

Cross Reference Listing

ID: PRTWND.TEXT

PROCEDURE spit (b.
begin unitwrite

byte);

55 .

56 .
97
58.

PROCEDURE doit;
Var i,Jj.®,y:
cell:

integer,; b:

59 .

60 .
61

62

43 .
64 .
65 .
66 .
47 .
68 .

69

70.
71.
72.
73.
74 .
73 .

FUNCTION bit (i1,3:
var b: integer;
bagin
b = cellflil,
if b < 0 then b ' a
cise J of

if{ odd

if odd

1{ odd

if odd

if odd
if odd
if odd
if odd

bit .=

div
div
div
div
div
div
div

N DWW - O

(b))
end .
end;

76.

77.
78.
79.
80 .
81

begin
write (‘\1Bb'),;, { GCURSOR
with curWndAa do begin

{ SET LINE SPACING TO 8 DOTS )

8z.

83.
84
85 .
8é.

if prtype = MX100
spit C(asc), spit

if prtype = IDS then
spit (3);, end;

87.

a8 .

( PRINT LEFT WINDOW BORDER }

ae.

90.
91
92 .
93 .
94 .
93,

if prtype = MX100
spit (esc),; spit
spit ((lngthy+2)
spit ((lngthy+2)
for y =
end;

96 .

97?7.

($P)

<6, b, 1,

array (0..61 of

integer) .

0 to lngthy+i

0, 1), end;

byte,
byte;

integer;

0,

b+236;

bit
bit
bit
bit
bit
bit
bit
bit

128)
64)
32
16)

8)
4
2)

then
then
then
then
then
than
then
then

QOFF 1}

then begin

(ordC A" )
begin

then begin

(ord(‘K'));
mod 2%4);

div 256);

do spit

spit

- e e e

L B LM

i

(8);

1)

Novenmbar

end;

20,
Page

1982

2
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File ID: PRTWND.TEXT Page 3
?8. { PRINT WINDOW 1}
99 .
100. it prtype = MX100 then
101 . . for # := 0 to Ingthx div 8 do begin
102 . spit (13>, spit (10);
103. spit (esc); spit (ord('K'));
104. spit ((lngthy+2) mod 254);
105. - spit ((lngthy+2) div 2%5¢4);
106. spit (-1); ( BOTTOM WINDOW BORDER )}
107. for v = 0 to Ingthy-1 do begin
108, Rbytes (x*8, y, 1, @b);
109. spit (b);
110. end;
111. spit (-1); ( TOP WINDOW BORDER )
112, . end;
113. it prtype = IDS then begin
114, . y := Ingthy=-1;
119, repeat
116, for x := 0 to Ingthx div 8 do begin
117, for § ‘= 0 to 6 do
118. Rbytes (x%8, y-i, 1, @celllild);
119. for 3 := 0 to 7 do begin
120. b := bit (6,1) % 64 «+
121, bit <5,3) * 32 +
122, bit (4,3) * 16 «+
123. bit (3,3) * 8 +
124. bit (2,3) & 4§ «+
125. bit (1,3) * 2 +
126. bit (0,34);
127. if b = 3 then spit (3);
128. spit (b)),
129 . end;
130. and;
131. spit (3); spit (14);
132. y = y-7;
133. until y ¢ 0,
134. end;
13%.
136. ( PRINT RIGHT WINDOW BORDER )}
137.
138. if prtype = MX100 then bagin
139. spit (13); spit (10);
140. spit (eso); spit C(ord('K'));
141. spit ((Ingthy+2) mod 23%6);
142, spit ((lngthy+2) div 2%4);
143, for vy = 0 to Ingthy+! do spit (-128);
144. end;
145.

146. (sP)
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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

o

[

BIT

BUEFPTR
BYTE
BYTECOUNT
CCDEFN
CCWNDIO
CCWNDIOINI
CELL

CHR

COUNT
CURWND
DISP

D1V

DOIT
ESC

1

ID8

J
LENGTH
LNGTHX
LNGTHY
MOD
MX100
N

NONE

43
117?
54
107
102
151
64
102
131
69
44
154
43
19
69
68
70
71

44
119
&é
108
139

143
139

122
68

46

54
126
67
111
150

150

72

44

122

72

119
101

174
176
57

&4
123

118
147

1464
143

142

?1

113

65

94

0

182

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

(X}

71
143

105§

123

66
127
70

70

174

94

72
173

124

141

67
128

71

123

141

179

Novamber

73
174

12§

142

68

72

72

176

124

142

9?4

141

69

73

%3

12%

143

20, 1982
Page 5

116

106

142

70

101
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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 a8

PEBYTES 3é 40

PDEV 28 1653 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

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.
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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 Keycodes

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 caongjunction
with the Translation Tables are used to generate the character
sequences produced by the keyboard driver. Some keys, like the
Shift key, atfect which characters are generated when other keys
are pressed. Some keys cause character sequences to be
generated. What happens when a key is pressed or release 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 been 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 hyte. I+ 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 Tramslation 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
character is generated for each keycode transmitted to the
keyboard driver. Figure 2 is a key cap map fcr 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 ar unshifted, except for the alphabet
charvacters 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.



20 21 22 23 24 58 59

| 38 ) 3 | 30} 31| 28 | 29| 40| 41 | 50| 51 | 18

3A 3B | 32 33 2A 2B | 42 43 52 53 | 1A

3C 3D | 34 | 35 2C 2D | 44| 45 | 54 55 | 1C

3E 3F | 36 37 | 2E 2F 46 47 56 57 19

Figure 1

Keycode Map (release code)
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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)

&) RELEASE TABLE (RLTABLE)

7) BREAK KEYCODE TABLE (BKEYCOD)

These entries must be in the above order.

3.1 SHIFT TABLE (STABLED

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:

FE - use STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE)
9F - wuse CAPS QUALIFIER FLAG TABLE (CQTABLE)

9D - use ESCAPE # SEQUENCE TABLE (ETABLE).

00 — no character for this keygycode

3.2 REGULAR TABLE (RLTABLE)

This table contains one byte for each keycode %00 — H5F. The
byte is normally the charater code for the specified keycode when
the SHIFT key is not depressed. Four special byte values are
used:

SE use STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE).

9F - use CAPS_QUALIFIER FLAG TABLE (CGTABLE).
70 — use ESCAPE # SEQUENCE TABLE (ETABLE).
00 - no character for this keycode.

3. 3 ESCAPE # SEQUENCE TABLE (ETABLE)

This table is vused 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 : 1ts value is O (1 byte).
3) UnSHIFTaed % UnCOMMANDed (2 bytes)

4) SHIFT only (2 bytes)

S) COMMAND only (2 bytes).

&) COMMAND & SHIFT together (2 bytes)

Values for the version 04 keyboard:

KEYCODE | FILL ¢ us/UC | S only | C€C only | C/S | KEY NAME

————————— e —— e o et e e e e e o
20 ! 0o i (o]} | oA i 14 i 1E i Function key 1
%21 i 00 ! o1 i OB 1 13 {1F i\ Function key 2
$22 H 0Q { 02 ! oC H 16 {20 t Function key 3
%23 H 00 H 03 ! oD H 17 V21 { Function key &4
$24 i 00 i 04 i OE b 18 i 22 t Function key 9
$4A i 00 i FF H FF H FF i\ FF | COMMAND (closure)
$58 i 00 H Qs ! OF ! 19 i 23 ! Function key &
$3% i [o]¢ I 06 i 10 H 1A i 24 | Function key 7
354 H 00 H o7 H 11 ! 1B H=dv t Function key 8
5B i 00 | 08 { 12 H 1c i 26 | Function key 2
$5C t 00 i 09 H 13 { 1D i 27 | Function key 10
HCA H 0o i FE H FE. H FE { FE i COMMMAND (release)

{ i H H i H

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 e o e e e o e

$00 (cursor| 2 H $1B $43 (esc C)
right)! H

%03 (HOME : 2 H $1B $48 (esc H)
up) H H

$07 (enter)! 2 | $13 $&4 (esc d)

$08 (cursar! 2 { %1B %44 (esc I
left) | '

$0B (cursar! 2 t $1B $42 (esc B)
down) | H

$3A (back i 2 H $1B %69 (esc 1)
tab) H H

$3D (cursor! 2 H $1B $41 (esc A)
up) i i

$4E (double! 2 i $30 %30 (00)
zero) | H

$FF H e} i END OF THE TABLE

3.5 CAPS LOCK % QUALIFIER FLAG TABLE (CQTABLE)

This table contains one byte for each keycode %00 — $OF. 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.
I1f 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
8 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

entry is 9F hex which indicates the key
Edit the STABLE at postion BE hex
THE SHIFT TABLE

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH

CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol is above each character

No

is a qualifier
example the SHIFT Table entry will be changed to a

BYTE

code

te that the current
In this

‘T’ or B4 hex.

to contain the value 354 hex.

REPRESENTS THE

SMC = aspecial value for Standard Multiple Character Sequence {$9E)
QUL = special value for Qualifier ($9F)
ESET = special value for Escape Sharp Character Sequence ($9D)
= No key for this keycode
STABLE
sMc 3 ¥ BMC 6 . - cr SMC 1 7 SMC 4 a -] 2
DATA. B S9E, $33, $39, $9E, $36, $2C, $2D,$OD.59E,$31.$37.99E.534:539,$35,$32
+ . { del cr 1} i .. ? ' QuL
DATA B $2B, $00, $7B, $7F, 0D, 7D, $7C, $OO,$29 $3F, $50.s5F,$3A:$7E.$22,$9F
EST EST EST EST EST ... L] % R T F G v B
DATA. B %90, $9D, 9D, 89D, $9D,$001500:$004$24:‘25.$52.$54,S4b.$47.$56.$42
e # W E 5] D X C esc ! SMC Q@ GUL A QUL Z
DATA. B 540 $23, #9597, %43, $33, $44, $398, %43, $1B, %21, $TE, $31, %9F, %41, 39F, $DA
% Y V) H J N M QUL QUL QUL sp QUL ©O SMC
DATA. B  $5E, %26, $59, %95, $48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F, $30, $9E, $2E
# ( I 4] K L < > EST EST EST EST EST SMC QUL QUL
DATA. B $2A, %28, $49, $4F, $4B, $4C, $3C, $3E, $9D, $7D, $90D, $9D, $7D, $FE, $FF, $9F
LSB 0 1 2 3 4 3 6 7 8 9 A B c D E F
Change the last line to the following:
* ( I 8] K L. 4 > EST EST EST EST EST SMC T QUL
DATA. B $2A, $28, $49. $4F, %43, $4C, $3C, ¥3E, 9D, $7D, $9D, $°D, $9D, $9E, $34, $9F
L&B o] 1 2 3 4 3 ) 7 B8 9 A B C D E F

i MSB
i $00

i %10
i 20
i 830
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 SE hex to contain the value 74 hex.

THE REGULAR TABLE ~ UNSHIFTED OR LOWER CASE

THE REQULAR TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE
CHARACTER CODE FOR THE CORRESPONDING KEYCODE.

The character symbol is above each character code

8MC
QuL
EST

RTABLE

DATA,
DATA.

DATA.

-~ IS -~ B -~ R - |

DATA.

DATA.

DATA. B
LSB

DATA. B
L8B

epecial value for Standard Multiple Character Sequence ($9E)
special value for Qualifier ($9F)
special value for Escape Sharp Character Sequence (%$9D)
No key for this keycoade
gMCcC 3 ? 8MC & ' - cr SMC 1 7 SMC 4 8 ) 2
$9E, $33, $39, #9E, 836, $2C, $2D.$OD,$95.$31.$37,$9E,034:$391535.532
= ... [ bs er 1 o /7 p - QUL
%3D, $00, $5B, 509.tOD;QSD.SSC.SOO:330.‘2F.$70,$20.$33,$60,527 $9F
EST EST EST EST EST ... 4 95 r t £ g v b
09D,$9D.$9D.$9D.S?D,SOO.SOO,QOO;$34. 839, 872, 874, 366, L7, 876, B2
2 3 W e 8 d X ¢ esc 1 SMC q QUL a QUL
$32, $33, 877, $63, $73, $64, $78, $63, $1B, $31, $09, $71, $9F, $61, $9F, $7A

[ 7 y u h J n m QUL QUL QUL sp QUL O SMC
$36, $37, 879, $75, 468, $6A, B6E, 4D, $9F, 89F, $9F, $20. $9F, $30, $9E, $2E
a b4 i o k 1 . EST EST EST EST EST SMC QUL QUL
38, $39. 69, $6F, 8468, $6C, $2C;12E:$9D.$9D.‘9D.$9D'$901$9E:$9F:$9F
o] 1 2 3 4 3 & 7 8 ? A B C D E F

Change the last line to the following
] 9 4 [} k 1 ' . EST EST EST E€ST EST SMC ¢t QUL

238, $39, $69, $6F, 868, $6C, $2C, $2E, $9D, $9D, 89D, $7D, $9D, $7E, $74, $9F
[») i 2 3 4 3 & 7 a 9 A B [ D E F

i MSB
i 800

%10

P $20

i $30

i $40

i %90

i 30



F. Locate the position 3E in the CAPS/GUALIFIER Table. Note that the
current entry is 00 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 3E 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 8 flagse
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 & non-repeating ESC # sequence. Also has a Release

sequence.
DS = Command ——————=—
D4 = Alternate {
D3 = Fast H This bit says which type of Qualifier
D2 = Caps lock {___ . key the Keycode represents.
D1 = Control |
DO = Shift H
CGTABLE
1 MSB
DATA. B %00, $00, $00: $00, $00, $00, 300, %00, 00, $00, %00, %00, 800, 00, 800, $00 ; $00
DATA. B %00, $00, $00, 800, $00, $00, 800, $00, $00, 00, 80, $00, 300, $00, $00, 801 ,; $10
DATA. B %00, $00, £00, $00, 00, $00, $00, 800, $00, 00, 380, 580, $80, $80, $80, $80 ,; 20
DATA. B %00, $00, $80, $80, 880, 880, $80, $80, 300, $00, 800, $80, 804, $80, %01, ¢80 ; $30
DATA. B %00, $00, $80, 380, $80, $80, 380, $80, 802, 308, 860, $00, $#10, $00, $00, $00 ; $40
DATA. B 300, $00, $80, $80, %80, $80, $00, $00, $00, $00, $00, $00, $00, $00, $00, 800 ; $30
LSB o 1 2 3 4 9 ) 7 a8 9 A B c D £ F

Change the last line to the following:

DATA. B %00, 300, $80, 380, $80, $80. $00, $00, $00. $00, 800, 300, $00, $00, $80, $00 ; $30
1.SB o) 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:

ASMLBK 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 [WndowMgr].

Press C[LdKybdChl.

Enter the filename, L[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

- 13 -



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_SEGQUENCE)

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 GURSOR RIGHT

DATA. B %03, 2 $1B, $48 i HOME UP

DATA. B $07, 2 %18, $64 i ENTER

DATA. B $08, 21 %18, $44 i CURSOR LEFT

DATA. B $0B, & %1B, $42 i CURSOR DOWN

DATA. B $3A, 2, $1B, $6% i BACK TAB

DATA. B $3D, 2, $1B, %41 i CURSOR UP

DATA. B $4E, 2 $30, $30 i DOQUBLE ZERO-( 00 KEY )
DATA. B $FF, [¢] 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 SJE. 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, $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 S4E, 2, %30, $30 : 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 1ls 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 KEYCODRE.

The character symbol 18 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)
= gspecial value for Qualifier ($9F)
= gpecial value for Escape Sharp Character. Sequence ($9D)
= No key for this keycode
SMC 3 ? SMC & ' - cr SMC 1 7 GMC 4 8 3 2
$9E, $33, $39, $9E, $36, $2C, 2D, $0D, $7E, $31, $37, $9E,$34,$38.$35 $32
L { del cr 2} ! ) 7 P *oQuL
%28, $00, %70, $7F, $0D, $7D, $7C, $OO,$29,$3F,$50.$5F,$3A‘$7E £22, $9F
EST EST EST EST EST ... . % % R T F G v B
9D, $9D,$9D.$9D,$?D,$OO,$00:$00.$24,Sd5 $52, $54, $44, $47, $56, $42
@ # W E S D X C esc ! SMC Q QUL A QUL Z
$40;$23:$57,$45,$53.$44,$58;$43,$1B #21, $7E, $31, $9F, $41, $9F, $5A
1 Y V) H J N M QUL QUL QUL sp QUL O SMC
®5E, $26, $59, $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
$2A, $28, $49, $4F, $4B, $4C, $3C, $3E, $9D, $7D, $9D, $9D, $9D, $FE, $9F, $9F
(o] 1 2 3 4 5 ) 7 8 9 A B c D E F
Change the last line to the following:
* ( I [u] K L < > EST EST EST EST EST SMC SMC QUL
$2A, $28, $49, $4F, $4B, $4C, $3C, $3E, $9D, $9D, #9D, $9D, $9D, $9E, ¥9E, $9F
o] 1 2 3 4 5 6 7 8 9 A B ¢ D E F

- 15 -~

i MSB
i $00

i $10

i $20

i $30

i $40

: 530

i $30



E. Locat

entry
examp
the R

e the position 3E in the REGULAR Table. Note that the current
is 9F hex which indicates the key is a qualifier. In this

le the REGULAR tadle entry will be changed to a %E hex. Edit

TABLE at position SE hex to contain the value 9E 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 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 9 SMC & ’ - cr SMC 1 7 SMC 4 ] 3 2
$9E, $33, 839, $9E, 836, $2C, $2D, $0D, $9E, 831, $37, $7E, $34, $38, $3, $32
= [ hs cr 1 \ [¢] / p - i N ‘o QuL
SED;$OO.QSB $08, $0D, $5D, %3C, $00 $30, $2F, $70, $2D, 833, $60, $27, $9F
EST EST EST EST EST ... .. 4 ) r t £ g v b
$9D, $9D, S?D.!?D.S?D.SOO,SOO;SOO.03411331172,574.$éb1567.1761552
2 3 w [:] s d x ¢ esc 1 SMC q QUL a QUL =z
332, 833, $77, %65, $73, 864, 878, $63, $1B, 531, $09, $71, $9F, $61, $9F, $7A
& 7 y u h J n m QUL QUL QUL sp GUL O SMC
$36, $37, $79, 873, $68, $6A, $6E, $6D, $9F, $9F, $9F, $20, $9F, $30, $7E, $2E
8 9 i 1] k 1 . EST EST EST EST EST SMC QUL QUL
$38, $39, 867, $6F, $68, $6C, $2C $2E, $9D, 39D, $7D, $9D, $F0D, $TE, $FF, $9F
o] 1 2 3 L - & 7 8 9 A B c D E F

Change the last line to the following:
8 9 i o k 1 ' . EST EST EST EST EST SMC SMC QUL

338, $39, $69, $6F, $6B, $6C, $2C, $2E, $9D, $9D, $9D, $9D, $9D, $FE, $7E, $9F
o) 1 2 3 4 = -} 7 8 b4 A B C D E F

Assemble, Link, and Load as in the previous example,

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{i.-

A. Create a file with the same entries as the CSK. REVA, TEXT file

B. Locate the ESCAPE SHARP SEGQUENCE TABLE within the file. It should be
as follows:

ESCAPE SHARP (#) SEQUENCE TABLE
FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMAND, C/S)

The fill field is added to keep each record on an even byte boundary
The other fields contain the character sequence to follow the ESCAFPE #
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 still 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’ i FUNCTION KEY 1
DATA. B %21, 0, ‘017, ‘OB ‘. ‘197, “1IF 7 iFUNCTION KEY 2
DATA. B %22, 0, ‘o027, ‘QC’, ‘16 ‘207 iFUNCTION KEY 3
DATA.B 23, 0, ‘037, ‘Qan ‘. ‘17, ‘217 i FUNCTION KEY 4
DATA. B %24, 0, ‘047, ‘0E ‘., ‘ia’, ‘22 iFUNCTION KEY 9
DATA. B #$44A, Q, ‘FF ‘FE ‘FF’ ‘FF‘ i LEFT COMMAND (CLOSURE)
DATA. B %938, 0, ‘037, ‘OF ‘., ‘19, ‘237 iFUNCTION KEY &
DATA.B %39, Q. ‘06, ‘107, ‘1A, ‘24 ;FUNCTION KEY 7
DATA. B #3A, 0. ‘077, ‘11, ‘1B, ‘237 iFUNCTION KEY B
DATA. B $3B, Q. ‘oe’, ‘12 ‘1C ‘26° iFUNCTION KEY 9
DATA. B #$5C, Q. ‘0%, ‘137, ‘iD‘, ‘27 iFUNCTION KEY 10
DATA. B #CA, 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 $3E. The unmarked key is nc
defined as FUNCTION KEY 1. ’

ETABLE
KEYCODE FILL US/7UC  SHIFT COMMAND c/8
DATA. B %20, Q. ‘00, ‘A, ‘147, *1E‘ i FUNCTION KEY 1
DATA. B %21, 0, ‘o1, ‘OB . ‘197, ‘1F 7 i FUNCTION KEY 2
DATA. B %22, Q. o2, ‘ac -, ‘167, ‘20 iFUNCTION KEY 3
DATA. B #23, 0. ‘037, ‘oD, ‘17, ‘21" iFUNCTION KEY 4
DATA. B %24, 0, ‘047, ‘0E‘, ‘18", ‘227 iFUNCTION KEY S



DATA.
DATA.
DATA.
DATA.
DATA,
DATA.
DATA.
DATA.

DHTooDooom

$4A,
%38,
$39,
$3A,
%38,
$3C,
$5E,
$CA,

‘FF .,
‘05,
‘067,
‘07 ‘.
‘087,
‘09,
‘00,
‘FE ‘.,

‘FF
‘OF “,
'lo"
ll’-"
’12"
‘137,
‘QA’,
IFE’I

‘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
i FUNCTION KEY
i FUNCTION KEY
i FUNCTION KEY
1FUNCTION KEY
i LEFT COMMAND

(CLOSURE)
&

7

e

9

10

1
(RELEASE?



Locate the position BE 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 3E hex to contain the value 9D

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

= gpecial value for Standard Multiple Character Sequence ($FE)
= gspecial value for Qualifier ($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 e
$9E, %33, 37, $9E, $36, $2C, $2D, $0D, $9E, $31, $37, $9E, $34, $38, $33, 32
+ oL { del cr 1} oL ) 7 P - : ~ * QUL
$2B, $00, 7B, $7F, 80D, $7D, $7C, %00, $29, $3F, $30, $IF, $3A, 87E, $22/ $9F
EST EST EST EST EST ... ... ... % % R T F G v )]
49D, $9D, $9D, $7D, $9D, $00. $00, $00, $24, 23, $32, 34, $44&, $47, $36, 42
e * W E 5] D X C esc ! SMC QG QUL A QUL Z

$40, $23, $97, 43, 333, $44, $08, $43, 1D, $21, $FE, $31, $9F, %41, $9F, $3A
~ & Y V) H J N M QUL QUL QUL sp QUL O S8SMC
F0E, $26, $99, 809, 848, $4A, B4E, 4D, $9F, $9F, $9F, 820, $9F. $30, $7E, $2E
*# ( I 0 K L < » EST EST EST EST EST SMC QUL QUL
32/, 828, $49, #4F, $4B, $4C, $3C, $3E, $9D, $7D, $9D, 89D, $9D, $9E, $9F, $9F
o) 1 2 3 q 3 & 7 8 9 A B C D E F

Change the last line to the following:

* ( b o K L < > EST EST EST EST EST SMC EST QUL
$2A, $28, $49, $4F,; $4B, $4C, $3C, $3E, $9D, $9D, $9D, $9D, $9D. $9E, $7D, $7F
(o) 1 2 3 4 3 ) 7 =] 9 A B C D E F

i MSR
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

- 20 -

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 faor the Keyboard Translation Table into the volume
/CC8YS/ with a file name of CSK. DEFAULT.
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&. 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 ? EMC & ' - cr SMC 1 7 sMC 4 8 S 2
$S7E, $33, $39, $TE, $36, $2C, $2D, $0D, $9E, $31, $37, $9E, $34:$38,$33;$32
+ . { del ¢cvr ) P ) 7 P QUL
£2B, $00, #78, $7F, $0D, 7D, $7C, 500,529:$3F:$50 55F153A157E.$22 $9F
EST EST EST EST EST ... % R T F G v B
%90, $9D, $9D: $7D, $9D, $00, SOO.$00,$24 %23, $352, $54, $46, $47, $56, $42
e # W E 1 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, $59, $59, $48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F, $30, $9E, $2E
* 4 I [n) K L < » EST EST EST EST EST SMC EST EST
$2A, $28, 47, $4F, $4B, $4C, $3C, $3E, $7D, $7D, $9D: $9D, $7D, $9E, $9F, $9F
o] 1 2 3 4 9 6 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 ($9E)
special value for Qualifier (%9F)
special value for Escape Sharp Character Sequence (#9D)
No key for this keycode

gMC 3 9 SMC & ' - cr SMC 1 7 SMC 4 =] b 2
$9E,$33,$39r$9E,$35,52C $2D, $0D, $9E, %31, $37, $9E, $34, $38.$351632
r bs cv 1 N (o} / p - i QUL
$3D,$OO $5B, %08, $0D, $9D, $3C, $00, $30, $2F, $70, $2D, $3B, $60, 27, $9F
EST EST EST EST EST ... . 4 ) T t £ g v b
$9D, $9D, $9D'$9D.$9D,SOO,$OO.$OO.534,535.'721!74:$66.$67 $76, $&2
2 3 w e [ d X ¢ esc 1 8MC g QUL a QUL 2z
€32, $33, 477, $63, $73, $64, $78, $63, $1B8, $31, $07, %71, $9F, %41, $9F, $7A
& 7 y u h J n m QUL QUL GUL sp QGUL O SMC
$36, 837, $77, $79, 368, $6A, $6E: $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, 969, $6F, 6B, $6C, $2C, $2E, $9D, $7D, $9D: 89D, $7D, $9E, $9F, $9F
) i 2 3 q 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.

i M5B
i %00

i %10

i $30
i $40

i $90

i MSB
i $00

i %10

P 20

i $30

i $4C

i $50

Used on Closure when a %9F is in the Keycode entry of the Shift or Regular
Table, process a8 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 Release
Tahle.

Each byte has 8 flags

7 = 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
caquence.

i D3 = Command ——=——- —=

i D4 = Alternate '

i D3 = Fast | This bit says which type of Qualifier

) D2 = Caps lock ‘' key the Keycode represents

i b1 = Control i

) DG = Hhift et

CQTABLE

i MSB

DATA B %00, 00, 400, $00, $00, $00, %00, $00, $00, $00, %00, $00, $00, $00, $00, $00 ; $00
DATA. B %00, $00, 400, $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 %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, $Q0, $00, $00, £00, $00, #00, $00, $00 ; $50

i LSB (v} 1 w 3 4q 7 & 7 8 ? A B c D E F
page

, ESCAPE SHARP (#) SEQUENCE TABLE

FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMAND, C/5)

Used on Closure when @ $9D is in the Keycode entry of the Shift or
FRegqular Table

Used on Release when a $9D 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 teleased

i EHIFT = 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 ugs/suc  SHIFT  COMMAND c/8
DATA. B %20, o ‘007, ‘0A ‘. ‘14, ‘1E‘ i FUNCTION KEY 1
DATA B $21, o0, ‘01, ‘OB, ‘157, ‘1IF‘ i FUNCTION KEY 2
DATA. B %22, Q. ‘02, ‘QC ‘. ‘167, ‘207 i FUNCTION KEY 3
DATA. B $23, O, ‘03, ‘oD, 17 ‘217 iFUNCTION KEY 4
DATA. B %24, O, ‘04, ‘OE 7, ‘18, ‘227 i FUNCTION KEY 3
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DATA B %$4A, o ‘FF*, ‘FF ‘. ‘FF 7y 'FF* i LEFT COMMAND (CLOSURED)
DATA B %38, o} ‘0%, ‘OF ‘., ‘19, ‘237 iFUNCTION KEY &

DATA. B $359, Q, ‘067, ‘107, ‘1A, ‘24 ' iFUNCTION KEY 7

DATA. B $35A, 0, ‘07, ‘117, ‘iB’., ‘237 JFUNCTION KEY 8

DATA. B %38, [oN) ‘08 ‘., ‘127, ‘1cy ‘267 i FUNCTION KEY 9

DATA. B #$3C, 0, ‘0%, ‘137, ‘1D, ‘27 iFUNCTION KEY 10
DATA. B %ChA, O, ‘FE . ‘FE’, ‘FE ', ‘FE’ i LEFT COMMAND (REL.EASE)
page

i STANDARD MULTIPLE CHARACTER SEQUENCE TABLE
i FORMAT (KEYCODE, LENGTH, CHARACTER _SEGUENCE)

i Used on Closure when a $%E is in the Keycode entry of the Shift or
i Regular Table.

i The LENGTH field is the number of characters in tﬁe CHARACTER SEQUENCE field
i The CHARACTER SEQUENCE is the characters to return for the Keycode

SMTABLE

. KWEYCODE LENGTH CHARACTER SEQUENCE
DATA. B $00, 2, %103, $43 i CURSOR RIGHT
DATA. B $03, 24 #18, $48 i HOME UP
DATA. B %07, 2 %18, %64 i ENTER
DATA. B %08, 21 $1R, $44 i CURSOR LEFT
DATA B %08, =2 #1083, $42 i CURSOR DOWN
DATA. B H3A, 2, %18, $69 i BACK TAB
pATA B $5D, = $1B, $41 i CURSOR UP
DATA B B4E, 2 $30, $30  DOUBLE ZERO-( 00 KEY )
DATA. B $FF, o] i NULL KEYCODE - END OF TABLE
page

i RELEASE TABLE
i FORMAT (KEYCODE, ACTION CODE)

i 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 FE = a Qualifier key

iall othaer character code to return

RLTABLE

i KWEYCODE ACTION CODE
DATA. B $1F, $9E i RIGHT SHIFT
DATA. B $3C, E 1) i CAPS LOCK
DATA B $3E, $QF i LEFT SHIFT
DATA. B €48, tFE i CONTRIIL
DATA. B 49, $FE i FAST
DATA. B $4A, $9E i LEFT COMMAND
DATA. B $4C, S9E i ALTERNATE
DATA. B $FF, %00 i NULLL KEYCODE — END OF TABLE
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BREAK KEYCODE TABLE
SINGLE BYTE TABLE. THIS I8 THE KXEYCODE 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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i

i

i

.0 Program CSK. DANSK listing

THIS FILE CONMTAINS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION
04 Danish KEYBUARD (Selectric style with ALT key)

NOTE:

Because this document was printed on a standard ASCII printer.

special Danish characters are printed as ASCII characters

file : csk. dansk. text
date : 05-0ct-82 kb

TRANSLATION TABLE

RANTBL
DATA. L STABLE — TRANTHL i POINTER TO! 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 MUL.T CHAR TABILE
DATA. L CATABLE— TRANTBL i POINTER TO CAP/QUALIFIER TABLE
DATA. L RLLTABLE— TRANTBL i POINTER TO RELEASE TABLE
DATA. L BKEYCOD— TRANTBL i POQINTER TO BREAK KEYCODE TABLE

LENGTH OF FILE DATA AFTER TRANSILLATION TABLE
DATA. W LENGTH

VERSGION DATE

VERSION DATA. B ‘os1082 - 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

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 still depressed (Shift flag is set)
The character symbol is above each character coude
SMC = special value for Standard Multiple Character Sequence (%%E)

QUL = gpecial value tfor Qualifier (%9F)
EST = special value for Escape Sharp Character Sequence ($9D)
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i

STABLE

DATA.

DATA

DATA

DATA.

DATA

DATA.

i LSB
page

TABLE

DATA.

DATA

DATA,

DATA.

DATA.

DATA.

i LSB
page

Used on Closvure only when Shift key 1is released

= No key for this keycode

SMC 3 g SMC & - cr SMC 1 7 sMC 4 8 3 2 iMSB
$9E, $33, $3%, $7E, $36,$2C.$2D $0D, $9E, $31, $37, $9E, $34, $38, $393, $32 ; $00
+ . " del cr ) 7 P L =] R QUL

%28, $OO $22, $7F, $0D, $3A, $7E.500.529;53F:$50.‘5F,$SB 3D, $5C, $9F ; $10
EST EST EST EST EST ... % % R T F G v B

$9D, $9D: £9D. $9D, $9D, €00, SOO,5001124:525.152,$54,$4b:547 $56, $42 ; $20
e # W E S D X C esc ! SMC G GUL A QUL Y

$40.$23,$57:$45,‘53,$44,$58.643.618 %21, $9E, 51, $FF, $41, $9F, $59 ; 30
& z u H J N M QUL QUL QUL sp QUL O SMC

$5E, $26, $5A, $535, %48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F. $30, $9E, $2E  $40

* ( I o S L < > EST EST EST EST EST SMC EST EST

%24, $28, $49. $4F, $4B, $4C, %$3C, $3E, 49D, $9D, $7D, $9D, 9D, $9E, $9F, $FF ; $30

o] i 2 3 4 5 & 7 a 9 A B C D E F

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE

TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
CODE FOR THE CORRESPONDING KEYCODE.

(Shift flag is clear).

The character symbol is above each character code
SMC = special value for Standard Multiple Character Sequence ($9K)
QUL =

EST = special value for Escape Sharp Character Sequence
-

($62F)
($9D)

special value for Qualifier

No key for this keycode

sMmc 3 9 SMC 6 - cr sMC 1 7 sMC 4 8 3 2 iMSB
$9E1$33:$39:$9E,$36,$2C SED:$0D:.9Eu$31:‘37:’951534 %38, €35, #32  $00

= ‘ bs ecr (o) / P - 1 s T QUL
$3D:$OO $27, %08, $0D, 3B, $60:$00:SGO,$2F $70, 2D, $7B, $7D, $7C, $9F i $10
EST EST EST EST EST ... 4 2 T t £ g v b

S?D:ﬁ?D.i?D:!?D:S?D,QOO;!OO;SOO.IB4:$35.!72,S74 66, $67, $76, 362 ; $20
2 3 w e s d H c esc 1 SMC q QUL a QUL y

$32, $33, $77, 5695, $73, $64, %78, $63, 318, $31, 309, $71, $9F, #61, $9F, $79 ; 30
& 7 7 u h J n m QUL QUL QUL sp QUL O SMC .

%36, $37, $7A, $73, 868, $6A, RHE, 86D, 89F, #9F, $9F, $20, $9F, $30, $9E, $2E ; $40
8 9 i a k 1 . EST EST EST EST EST SMC EST EST
539,$39.$b9.ﬁbF,ﬁbBliéc;$2C,525.59D.$9D,$90119D 70D, $9E, $9F, $9F i $50
o] 1 2 3 4 <] & 7 5] e A B c D E F

THE CAPS/QUALIFIER FLAG TABLE

TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE ENTRY FOR

THE CORRESPOMDING KEYCODE
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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 H4A, HPE i LEFT COMMAND
DATA. B $4C, $9E i ALTERNATE
DATA. B *FF, *00 i NULL KEYCODE - END OF TABLE

i BREAK KEYCODE TABILE .
, SINGLE BYTE TABLE. THIS IS THE KEYCODE WHICH CAUSES START/STOP

Used on all keycodes.

i The filler is to keep the file on an even byte boundary

BKEYCOD DATA.B %DF, O i BREAK CL.OSURE KEYCODE, FILLER
LENGTH EQU %-VERSION i LENGTH 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,
special German characters are printed as ASCII characters

file : csk. grmn. text
date : 05-0ct-82 kb

TRANSLATION TABLE

i
i
i
i
i
i
i
i
i
i
i
i
i

RANTBL
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- TRANTHL i POINTER 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

i
VERSION DATA. B ‘os1082° iddmmyy — day month year
i
START RS

page

NOTE:

All the tables have keycodes with the closure/release bit (MSB) of the
Keytode clear (0), except the Break Keycode Table.

THE SHIFT TABLE . )
TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER
CODE FOR THE CORRESFONMDING 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 = special value for Escape Sharp Character Sequence ($9D)
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i

= No key for this keycode

STABLE

i SMC 3 ? EMC & ' - cr SMC 1 7 sMC 4 8 9 2
DATA. B $9E, $33, $39, $9E, #3646, %2C, $2D $0D, $9E, $31, $37, $9E, $34, $38, 3%, $32
i + . " del «¢r ) ? P ] U A QUL
DATA. B 523:!00.522:$7F:$OD:53A/$60;5001'29:$3F,.SOIQSF $9C, $3D, $98, $9F
i EST EST EST EST EST ... . L] % R T F G v B
DATA. B $9D, $9D, 7D, $9D, $9D, $00, $OO,$OO %24, $29, $32, 34, $44, $47, 834, $42
i C * W E S D X C esc ! 8MC Q@ QUL A QUL Y

— e

DATA. B $4OI‘231$57l‘45l'53'$44l$53[‘43!’15[$21 $PE, $51, $7F, 41, $9F, $59
& Z u H J N M QUL QUL QUL sp QUL 0O SMC
DATA. B $30E, $26, $3A, $33, $48, $4A, $4E, $4D, $9F, $9F, $9F, $20, $9F, $£30, $9E, $2E
* ( I u] [ L. € > EST EST EST EST EST SMC EST EST
DATA. B $2A, $28, $4%. $4F, 4B, $4C, $3C, %3E, $9D, $9D, $9D, 7D, $9D, $9E, $9F, &9F
LEB [o] 1 & 3 4 9 ] 7 8 T A B c D £ 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 clear)

The character symbol is above each character code
SMC = special value for Standard Multiple Character Sequence (%9E)
QUL = special value for Qualifier ($9F)
EST = special value for Escape Sharp Character Sequence ($9D)
= Mo key for this keycode

TABLE
sMc 3 ¥ SMC & - cr 8SMC 1 7 SMC 4 8 9 2
DATA. B $9E:$33.¢39:$9€:‘36.52€ $2D, £0D, $9E. $31, $37, $9E, $34, $36, $35, $32
= ‘ bs ¢cr z (o] / p - o u a Q@Qul.
DATA. B 53D:$00.$27.$08;$OD,SSB.$7E.$OO.$3O:52F1$70.!2D $7C, 7D, $73, $9F
EST EST EST EST EST ... ... 4 3 r t £ g v b

DATA. B s?D.s?D.svo.svo.s?n.too,soo,soo.t34.sas,s72.-74 €56, 867, 876, w62
2 3 w e s d x c esc 1 SMC ¢ QUL a QUL gy

DATA. B $32, 33, $77, %65, $73, 844, %78, $63, $1B. %31, $09, 871, $9F, 861, $9F, $79
& 7 z u h J n m QUL QUL QUL sp GQUL O 8SMC

DATA. B 36, 37, $7A, 873, £48, $6A, $&E, $46D, $9F, $9F, $9F, $20, $9F, %30, $9E, $2E

] @ i a k 1 ' . EST EST EST EST EST SMC EST EST
DATA. B 38, 39, $69: $6F, $4B, $6C. $2C, $2E, $9D. $7D, $9D, 89D, $7D, $%E, $39F, $9F
LSE o) 1 2 3 4 9 & 7 a ? A . B c D E F

page
THE CAPS/GQUALIFIER FLAG TABLE

TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE ENTRY FOR
THE CORRESPONDING KEYCODE.
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i MSB
1 $00

i $10

i $20

i 930

i %40

i $00

i MSB
i 00

i %10
i %20
i $30
i $40

i %30



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 (CapslLock flag is set).
i Used on Release when a $9E action code is in the Keycode entry of the Releasec
i Table.
i Each byte has B flags
i D7 = Caps lock flag : when set means this keycode generates a
i shifted 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.
i DS = Command —————=—=
i D4 = Alternate !
i D3 = Fast i This bit says which type of Qualifier
i D2 = Caps lock ! key the Keycode represents.
i D1 = Control !
i DO = Shift A
CQTABLE
i MSB
DATA. B $00, $00, $00, %00, $00, %00, %00, $00, $00, $00, %00, $00, $00, $#00, $00, $00 ; #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, 800, %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 LEB [o] 1 e 3 4 5] & 7 8 9 ) B C D E F
page
i ESCAPE SHARP (#) SEQUENCE TABLE
i FORMAT (KEYCODE, FILLER, US/UC, SHIFT, COMMANMD, C/8)
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. Releas keycode has high order bit set
i The fill field is added to keep each record on an even byte boundary
i The other fields contain the character sequence 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 pressed
TABLE
i KEYCODE FILL ugs/s7uC SHIFT COMMAND c/8s
DATA. B %20, Q, ‘00, ‘0A ", ‘147, ‘1E‘ iFUNCTION KEY 1
DATA. B %21, Q. ‘01, ‘0B, ‘197, ‘1F* I 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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