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PREPACE 

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

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

The Oser' s Guide is a "concepts and facili ties" manual wh icn 
explains the core ideas of MERLIN - its command interpreter, file 
system, and the utility commands that provide a means to get 
started on MERLIN. Tbe Oser'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 li~rarian, and a summary of ED - the line-oriented editor. 

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

Tbere are other manuals in addition to these two. The 
additional_ manuals are whole, self-contained manuals such as the 
Pascal and FO~ reference manuals. These are separate because 
Ca) they are large and placing them in the oser' s Guide would 

make. that manual impossi~ly large, and (~) because they are 
separately priced-products. 





Chapter 1 Introduction 

Chapter 1 

Introduction 

MEllLIN is a basic executiv-e- program for 68000-base-ci 
microcomputer systems. Its main purpose is to provide an 
operatinq environment in which users can develop and run software 
applications quickly and easily. MERLIN's main features include: 

Sinq~a-user system the user has the full power and 
responsiveness of the MC68000 system available with no 
competition for resources with other users. 

• Fixed and demountable volumes (devices). 

• Two leve~ file structure. 

ONIX-like c01llllland lanquage. with re-direction of input and 
output. 

• Automatic startup c01IIIIland file for initialization. 

• The shell or command interpreter is simply a system command -
users can dev.~op their own shells to suit their specific 
n-.ds. 

• Assignable device drivers new device drivers can be 
incorporated witho~t the need for syst .. rsconfiguration. 

Users view MB~IN as composed of several distinct parts: 

• the file systam provides a way to store data in named 
COllectIons callea files and a way to create, examine, remove, 
copy, and otherwise man~pulate such files. 

• the command inteftreter, known as "the shell", provides 
basiC ~eans of te Ing MERLIN what things it should do. 

the 

the programming languages provide the ~eans to write new 
SOftware applIcations. M!RLIN supports Pascal, FOR'l':RAN, an 
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Assembler, and a Linker. 

~,e utilitv software supplies tools to aid in using ~~e 
system. Otilitie5 include an editor for creating and changing 
text files, disk-file manipulation ;lrograms and object code 
mangagement programs. 

Osers use ~~ese oasic operating system facilities to generate 
their own applications packages or to do other useful work. 
There are !Dany commercially available packages for business and 
scientific use written in languages supported oy MERLIN. 

On the surface, MEaLIN looks somewhat lil<e ONIX (for users 
familiar with ONIX), in that MERLIN uses the same command layouts 
and methods to indicate options. MEaLIN also uses the same 
notation for describing files. !t should be noted, however, that 
MEaLIN is not ONIX, and does not have the ;lower and capabilities 
of a full ONIX system. 

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

Internally, MEaLIN's file system is not a proper hierarchical 
file system. The file system in fact is at this time compatible 
wi ~~ the oest) PASCAL file system. There were some good reasons 
for doing this, the major one being a portability issue. 

1.1 Overview and Layout of this Guide 

Chapter 2 is a "general information" chapter which describes 
the basic details of MEaLIN, discusses the idea of uni ts, and 
describes some of the data structures necessary. 

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

Chapter " provides a descri;ltion on "how to ,.,rite a de'lice 
driver". An annotated sample device is provided. 

Chapter 5 is a list of 
inter~aces that are described 
These Pascal interfaces are 
comfortable in Pascal. 

1'age 2 

the Pascal types 
in narrative form 
there for those 

and procedure 
in Chapter 3. 
who are more 
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Chapter 2 General Information 

Chapter 2 

General Information 

'rhis Chapter supplies general information about: data structures 
and the means by which software makes MERLIN system calls. 
Topics covered in this Chapter are: 

• a description of the ~its that MERLIN supports. 

• data representation. 

• various data structures such as the system communication area. 

• memory layout, and proqram environment. 

2.1 Units 

MEaLIN, as stated previously, looks somewhat like the creso 
Pascal system. MEaLIN knows about several units, that is, 
ezternal devices to or fr~ which data may be transferred. 

Generally $peakinq, it is oftly neccessary to be concerned with 
wsits when uSillq ~it input-output - the software layer below 
that: of file input-output. 'rhe ~it numbers that MERLIN 
currently deals with are as follows: 

a - /11II.U 

l. 

Oescrietion 

is a Mnull M device. It: acts as an infinite sink 
or -black hole- when it is written t01 when is 
is read from, an end-of-file condition is 
returned. 

is the console, that is, the .keyboard and 
screen, ~ ~. 

KERLIN 1.0 Interface Guide Paqe 3 
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/systerm 

3 

5 

6 - /printer 

i /remin 

a /rllJllOut 

9 •. 12 

1.3 •• 20 

is :he console, that is, :he ~eyboard and 
screen, wi:hout echo. 

is user assignable. 

is the boot disk - the disk from wn ieh MERL!N 
boots up, and the default disk on which MERLIN 
looks for commands. 

is a user disk. 
also user disks. 

Note ::~at devices 9 .. 12 are 

is the ~rintar if one is attached. 

is the ,emote input devi.ee, such as a serial 
line. 

i.s t.."le ,emote output device, co,responding to 
(7) above. 

are user disks. 

are user assignable device~. There may be 
different numbers of user assignable devices in 
different implementations of MERLIN. 

2.2 Oata ~eoresentations in MERLIN 

~his Section describes t.."le way that data is ,ep,eseneed 
i~ternal11 in MERLIN. 

MERLIN is implemented almost entirely in 68000 Pascal, wi th a 
small number of Una. of assembler code to perform caw' device 
~~n~li~g. Thus the discussion on data ,epresentations and memory 
:ayout ,epres.nt the Pascal implementations. These notes are for 
1.1se:s '",ishing to inter!ace foreign language implementations to 
:he Pascal or:entea .~RLIN system. 

2.2.1 Characters, Words, and ~ong Words 

Characters, '",ords, and ::'.ong words are the three basic data 
':"lPes. Oata elements '",hierl occupy words are al'",ays aligned on 
word (even byte) boundaries. 

?age ~ MERLIN 1.0 !nter!ace Guide 
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Characters, or bytes, occupy 16 bits if they are not packed. 
Packed characters occupy a byte and are aligned on a byte 
boundary. 

Words occupy two bytes, or 16 bits. Words are 
intaqer data types. Words are always aligned on 
boundary. Words represent. signed integers in 
-32768 •. ~32767. 

the Pascal 
a t°A'O byte 
the range 

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 tbe lonqint data type. Long words represent signed 
integers in the rang. -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 Oat a Type 

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

2.2.3 The NIL Pointer 

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

2.2.4 The String Oata Type 

Pascal has a dynamic sized string data type similar to that of 
the crCSt) Pascal system. A str ing . is a sequence of bytes in 
memory, witb the firs.t byte in the strinq containinq t.."le lenqt!'l 
of the string (not including tbe first byte). This means that 
the maximum string length is 2SS bytes. A strinq value must be 
aligned on a word boundary. 

2.2.5 Packed Array of Character 

MEXLIN 1.0 Interface Guide 
Page 5 
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The Packed Array ot Char (acter) data eype isnoc the same as 
the length delimi ted stL'ing type desc: ibed above. :'he ?ac!<ed 
Array of Character is simply a stream of bytes in memory. :'here 
is no length field as in the ~tring data type above. As with 
dynamic sized strings, a packed array of character must oe 
aligned on a word boundary. 
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2.3 The System Communication Area 

MERLIN maintains a System Communication ~ in RAM. The System 
Communication Area contains global information that is important 
to runninq proqrams. Two. of the important items are the 
"IORESut:r", which is the return code from input-output 
operations, and the start address of the system call jump 
ve<:tor. 

The System Communication Area base address is contained in the 
lonq word found in aDsolute location $180. The System 
Communication Are. layout is described here. 

IOREStTI.:r is • woed value which contains a result code 
after completion of any input-outputprocess. 

P!tOO!!SS NOMSElt is a word value, which is the current process 
nWllOer. The initial shell is assigned I?rocess 
nWllOer O. Each subsequent process receiVes an 
incremented process nlllllCer. 

is a lonq word I?ointer to the start of t:he free 
memory available for storaqe allocation. 

SYS'l'EM CALL VECTOR 

SYSIN 

is a lonq word I?ointer to the start of the 
system call ve<:toe. The system call vector is a 
t41:)l_ of jump addresses to the system routines. 
This is described in more detail later on. 

is a I.onq woed pointer to the ini tial shell's 
standard o~t~ut file. SYSIN and SYSOOT are used 
for court of I. •• t resort error mes~aqes when the 
P •• cal system runs into trouble, for example I 
whe~ it runs short of allocatable storage. 

is a long word I?ointer to the initial shell's 
standard input file. 

SYS'r!:M CEVICE TABLE 
is a lonq word pointer to the device table. 

DIRECTORY NAME is. lonq word I?ointer to the currsntly "logqed M 

di.z:ectory name. 

MEJLIN 1.0 Interface G~ide Page 7 
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USER 'l'ASLE 

DATE RECORD 

is a long word pointer to the start address of 
the user command table. 

is the encoded form of the current date. 'l'he 
Date Record occupies one word. 

OVERLAY '!'ASLE .\DCRESS 
is a long word lIalue which is the start address 
of the overlay table. 'l'his lIalue is only used 
when the running process contains overlays. 
Otherwise it contains a zero (0). 

NEXT ?ROCESS NUMBER 
is a word lIalue t."l.at the next process number 
will be assigned. 

NOMBER OF PROCESSES 
is a word lIalue representing the number of 
processes currently actille (including the first 
level shell). 

?ROCESS 'l'ASLE ACCRESS 

aOOT NAME 

SOO'l'DEV 

rage 8 

is a 10n9 word pointer to the process table. 
'l'he process table is simply a save area for 
process context information. 

is a 10n9 word pointer to the name of the device 
from which to boot the system. 

is a 10n9 word pointer to a table describing the 
limits of memory available to MERLIN on the 
current hardware. 

is a word lIalue representing the device number 
of the initial boot device. 

MERLIN 1.0 Interface Guide 
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+---------------------------------------------------+ byte +0 1 IORESOLT 

+---------------------------------------------------+ +2 1 Process Number I 
+---------------------------------------------------+ +4 1 Pointer to next available free space on the heap 1 

~--------~---------------------------------------+ +8 Pointer t:o start of System Call Vector 

-.---------------------~------------------------+ +12 Pointer tc System Output File I - 1 __ --_. __________________________ + 

+16 Pointer t:c System Input File I 
+--

_________ • I. ___ • _ _. "!II ________________________ + 

+20 Pointer t:c System Cevice Table 
tr • . +---------------_.--_.--.----------------------------------+ +24 1 Pointer t:c SCot Cevice Cirectory Name .... _-+-------------------._---_._---------.-------------------------+ +28 1 Pointer t:c Start of Oser Command Table 
+--------.--.--._.--------.-----._.-------------------------+ 

+-32 Today's Cate (held as a Packed Record) I 
to .. +-------------------------._------_.--._._._---._----------------+ 

+34 I OVerlay Jump Table Address I 
+-------------------------_._._-----_.----------------------+ +38 1 Next Process Number 

" +-------, ... ----.... ------------------------------------------+ +40 1 Number of Processes 
r +---------.-----------------------------_._-----.------------------+ +42 1 Pointer to !:be Process Table Array 

" +------------------------------------------------------+ +46 1 Pointer to !:be Name of !:be Boot Device 
+--------------.... ------------------_.-------------------+ y. 

+5Q 1 Pointer to Memory Bounds Map I 
+--------------------------------.-----------------------+ " +54 'I Boot Device Number I 
+------------------------._._----. ~~----------------+ ~ 

l!'1qure- 2-1 
System Communication Area Layout 

2.4 The System Call Vector 

AJ.l MEaLIN system calls are, at this time, made by reference 

KERLIN 1.0 Interface Guide 
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through a vector of procedure addresses. The star':. address of 
the system call vector is found in the system communication area, 
described previously. Each entry in the system call vector is a 
long ·"ord (32-bit) PQintet. The table below is a list of t;"e 
entries in the system call vector. 

+--------+--------------~---------------------------------------i Offset I Routine ~ame I Descrijjltion 
+--------+--------------~------------------------------------+ o 

1 
2 
3 
4 
5 
6 
1 
a 
9 

10 
11 

12 
13 
14 

15 

16 

17 

18 
19 
20 
21 
22 

ONIT WRI'l'!: 
ONIT READ 
ONIT CLZAR 
ONIT BUSY 
rPU"l' 
!'GE'r 
rINIT 
!'OPEN 
rCLOSE 
WlU'nCRAR 
REAOCRAR 
BLOCKIO 

rSDK 
NEW 
DISPOSE 

:-tEMA VAIL 

t.OAOl 
REMOVE 1 
SYS'I'EM DEBUG 
MERLIN 

I Direct ~rite to unit. 
Direct read from a unit. 
Clear - reset a unit. 
Check if unit is ousy. 
Write one record to a file. 
Read one record from a file. 
Initialize a file. 
Open a file. 
Close a file. 
Write a character to a file. 
Read a character from a file. 
Block input-output. Transfer a 
specified number of bloc~s to or 
from a file. 
Position a file to a specific record. 
Allocate memory on the heap. 
Remove allocated memory. ~ISPOSE is 
currently a no-op. Mmemory ~anagement 
is handled ~ith MARK and RELZASE. 
Mark ~~e current pOSition of ~~e top 
of heap. 
Cut the heap back to a previously 
MARX'ed position. 
Determine amount of memory available 
for dynamic storage allocation. 
Get directory name. 
Calls the loader to load an overlay. 
Remove (unload) an overlay. 
I! ~IL, there is nO debug available. 
The entry point to restart ~ERLI~. 

~-------+--------------+--------------------------------------~ 

Figure 2-2 
The System Call 11ector 

The last four entries in the table above are used by ~aLI~ and 
need not normally be accessed by user ~rograms. 

i?age 10 ~aLI~ 1.0 I~terface Guide 
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2.4.1 Callinq a System Routine· 

'ro call a system routine, the appropriate parameters must be 
pushed onto the stack. 'rhe last thinq pushed onto the stack 
should be the return address (normally pushed Q'ia a JSR 
instruction). 'rhe address of a system routine is extracted from 
the systam-call 7ector, and a JSR to that address is then 
executed. 

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

PEA nO!'!' 
CLlt.w -(SP) 
MOVE.L $lSO.W,AO 
MOVE. I. S(AO) ,AO 
MOVE. I. 32(AO),AO 
JSR (AO) ~ 
••• Return Addre.s ••• ; 

Push address of FIB. 
Close type : - 90RMAL. 
AO :- System Communication Area address. 
AO :- System call Vector address. 
AO :- Address of FCLOSE entry. 
Call the FCLOSE routine • 
rcLOSZ returns to here 

2.5 Pile Information Slock (rIB) 

Acce.s to file. require. passinq the address of a rile 
Information Slock, abbreviated to rIB. A rIB contains all 
information &bout a file, its type, bufferinq and so on. 

Sefore a file can be opened, an PIB must: be allocated. 'rhe 
total number of byt.. to be allocated d.pends on whether I.lsinq 
Block input-cutput is beinq used. If Slock input-outputis beinq 
used, the nB is 64 byt •• lonq. In this case, the user must al.so 
allocate a buffer for the block. If Block input-output is nelt 
b.etnq used, in other words the file is a text file or an ISO fUe 
of type, the PIB is 516 byt •• 10nq, plus the number of bytes in a 
record. 

mm or LID 

is a lonq word pointer to t:he file 'window' -
tbe are. a1: tbe end of the rIB that nolds the 
current r8Celrd. 

is a Sooleaa that is true if an end-of-line was 
encountered in tbe file, fal •• otherwise. 

XEZLIN 1.0 Interface Guide Paqe 11 
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::NO OF :'!U: 

:u:eoRO 5 IZE 

:'!L.E IS OPEN 

is a Boolean t!'iat is true if the file is 
?ositioned at end-of-file, false oeherwise. 

is a Bcolean t.'lat is true if this is a text 
file. This is true foe interactive (mode 0) 9r' 
text (mode -2) files. It 1.5 hIs. for any other 
fiIi type. 

is a word value t.'lat can take on the 'lalues 0, 
1, 2 or 3. This field is only used for text 
files. 

is a word quanti ty that defines to"le numeer of 
bytes in a record. 

is a Boolean quantity. When true, t."le following 
information in the structure is valid. 

:'!LZ IS ar.OCDD is a Boolean value t.'lat is true if the file 
eesides on & blocked device. 

ONI'l' mJMBER 

vor.tJME ~AME 

NEXT ar.oelt 

!oIAXI:.!CM ar.oelt 

!10CI::'IZD 

?age 12 

is & word that contains t. ... clJrrent unit number 
for this Ule. 

is an eight byte 'string that contains the name 
of !:he '1olume on which this file resides. The 
first byte in the str ing is the number of bytes 
in !:he volume name. 

is & word quantity that represents the numeer of 
leading spaces on & line. It is included here 
for OCSD Pascal compatibility. 

is a word quantity whicn is the number of the 
next block to be read from or written to the 
Ule. This field only applies when the. file is 
an ISO or & text file. 

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

is a scolean quantity that, when true, indicates 
that this file has been changed. 

is a directory entry. This information is used 
by the file system and contains inforMation such 
as the file's name, relative disk location and 
latest Modification date. The directory entry 
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son SOiTER 

General Information 

occupies 26 bytes in the FIB. 

is a Boo~eaD quantity that when true, indicates 
that the file buffer for this file is actually a 
part of this structure, instead of separately 
allocated as in the case of a blocked file. 
When SOFT SOFFER is true, the follow ing items 
are part of the File Information Slock. 

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

is a. word quanti ty tbat is the 
last byte. in the buffer. This 
readinq a file that has a partial 
when writinq any file. 

number of the 
is used when 
last block or 

SUJ'!'ER CHANGED is a Boolean. quantity that when true, indicates 
that the file buffer in this PIB has been 
cbanqed and therefore must be eventually written 
back to the disk. 

BUJ'!'ER is a 51Z byte array - the size of one logical 
disk bloc:k. 

RECORD WINCOW is an array of bytes sufficiently large to hold 
one record from the file. If that tecord is an 
odd number o~ bytes in size, the buffer is 
increased to be an even number of bytes long. 

The diaqram on the next paqe is a graphic layout of a File 
InfoJ:lllatj,on Slock. 
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--------> +--------------------------------------------------+ 
byte +0 Pointer to the File sutter 

+------------------------+-------------------------+ 
+4 End ot t.ine End Of File 

+------------------------+-------------------------+ 
+6 I Text File File State 

+---------~--------------+-------------------------+ +8 I Record t.enqt!'l 
+------------------------+-------------------------+ 

+10 I File Is Open File Is Slocked 
+------------------------+-------------------------~ +12 I Onit Number on which the File ,esides 

+----~------~----------+-------------------------+ +l4 I t.enqth of Vol~e Name Volume Name (7 bytes) .•. : 
+------------------------+-------------------------+ 

+22 I Maximum Block 
~------------------------------------------------+ +24 I Next Block 

+--~---------~-----------------------------------+ +26 Repeat Count 

+-------~~--------------+-------------------------+ +28 I rile Saa Been Modified ·Onused 
+-------~~------------+-------------------------. +30 I rirst Blocle 

+---~---------~----------~------------------------+ +32 I Next Slock I 
+-------~--~-------~-~-----------------------+ +34 I rile lUnd I Onuaed I 
~-------~~--------+-----~------------------+ +36 It.enqth Byte o~ Filename I rilename (lS bytes) .•••. I 
~~-----~-~------------+-------------------------+ +52 I Number o~ Byte. in the t.ast Block o~ the File I 
.~--------+~~-~----------+---------------~-----+ +54 I Month (4) I cay (5 bits) Year (7 bits) I 
?--~~----+--~----~---~-+---------------------+ +56 I Onuaed I rile has Sott Sul~.r I 
+-----------~~---------+---------------------~---+ +58 MaXimum Byte I 
~-----... ---,~ ... -.. ...-.--~--------------------------~ 

+60 I Next Byte 

+--~----~---------------+----------~--------------+ +62 I Onuaed Bulfe: has be.n Chanqed 

~-----------------------+-------------------------+ +64 •• 571 512 byte buller if the f1le has a 'Io~t butfer' 

~--------~-~-------------------------------------+ +572 I 'window' biq enouqh for one record of t!'le file i 
+------------------------+-------------------------+ 
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2.6 Oevice Oirector~ 

~ directory resides on a blocked device. The device directory 
contains information about the volume and the files that reside 
on that volume. A complete directory is an array of 73 directory 
entries, the first entry being the header record which describes 
the specific 7olume. The other 72 entries are for the files ~~at 
reside on the device. The elements in a directory entry are 
dese:: ibed here: 

P'IllST SLOCK 

NEXT SLOCK 

is a WIOrd quantity which is the number of the 
first avaliable block on this device. This 
entry is normall zero (0). 

is a word quanti ty which is the number of the 
next avaUable block after this entry. For the 
volume header entry, this is normally 6. 

is & four-bit quantity which is the kind of file 
that this entry descr ibes. The next two 
Subsections describe the different layouts of a 
directory entry depending on the file kind 
field. The vallles of file kind that are of 
interest are: 

o 

2 

3 

S 

S 

a directory header entry. 

& code file. 

a text file. 

a data file. 

is also a directory header entry. 

the file kind entry is followed by 12 bits of 
Ilnused space to fill IlP the word. 

2.6.1 Directory Entry for a ae.der Record 

If the FlU It:tND field in the directory entry indicates that 
this entry is a directory header record, the following fields are 
valid: 
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VOL\JM.E ~AME 

UST SLCCX 

is an a-byte field consisting of a length byte 
followed by seven characters of ehe ~olume 
name. 

a word quantity '",hich is t.'e number of the last 
available ~lock on this ~olume. 

~tJMBER OF :'!!.ZS a '",ord quantity which is the number of files on 
tilis volume. 

:'OA.O '!'!~ 

UST SOOT 

a word quantity which is not used - it is set to 
zero. 

is a word quantity which contains the most 
recent setting of the date. !'his '",ord is in 
fact a date record. 

~OR~ ~L~~PED a Boolean quantity only used ~y the system. 

DISK ~I~PEC a Soolean quantity only used by the system. 

Thare are t...,o unused bytes at the end of the 
directory haader entry. 

2.6.2 Directory ~~try for a ~ila Entry 

If :..'e ~!!.E itI~C Held in tile directory entry indicates that 
this ent:y is any sort of file, thll layout of the ent:y is as 
follows: 

nu ~AME is a 16-byta field containing t.'e file name. 
The first byte contains the length of the field 
- tile remaining 15 bytes are t.'e characters of 
the fila nama. 

:"\sT 3~ is a word quanti ty which is t.'e number of bytes 
in the last block of the file. 

~'!' ~OCI~!CAT!ON OA~ 
is a word quantity containing a date record 
representing the last time that t.,is file ''''as 
Changed. 

The dia~ram below illustrates t.'e layout of a single directory 
entry. The first section is common to all kinds of directory 
ener i.es. :Ohen t.'e antr ies on t.'e laft hand side correspond to a 
directory header entry and those on the right hand side 
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correspond to a file entry. 

+-------------------------------+ 
Byte --> +0 I FIRST BLOCK 

+-------------------------------+ 
+2 I NEXT BLOCK 

?-----------+-------------------+ 
+4 I FILE KINO I UNUSED 

+-----------+-------------------+ --------.--._-------_ .. _--------+----------------------------+ 
DISK VOLOME NAK& FILE N'AME 

+---------------_.---------,--_.--.... ------+ I 
+-----------------------------------.----+ NTlMUR OP FILES I 
+-------_.--. -------------------------+ +18 LAST ACc:!SS 

• . . . - ---+ 
+20 LAST BOOT I 
~ . - . ..,. +- - _ .• _-------------.... 

+22 I MEM FLIPPED I DISK FLIPPED I LAST BYTE +22 

+---------.----.~t---------------+-+__·--------------~--------------+ +24 ONUS!:D LAST ACCESS +24 
~-- .. -- - ___ s __ a __ +-_ . _______________ ..... 

Fiqure 2-3 
Layout of a Directory Entry 
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2.7 The Device or anit Table 

~he Device (or Unit) Table 
devices in the Ei=st · ... ord of 
table consists of an entry for 
layout of the unit table is as 

contains ~~e maximum ~umber of 
the ':able. The camainder of t;"e 
each ?articular unit. T~e overall 
shown in :he diagram ~elow. 

+---------------------------+ 
ayts ---> a I ~aximum ~umber of Devices I 

Each entry 
information: 

+---------------------------+ 
Entry for Device a 

~-------------------------+ +20 Entry for Device 1 
+---------------------------+ 

+38 
•.•.• and so on until ... 

+---------------------------+ 
+nn Entry for Device ~DEV 

+---------------------------+ 
Figure 2-4 

Overall Layout of the Cevice Table 

in unit table contains !ollCWi:'lg 

VALID OP~RATION aITS 
a word quanti ty .... hich contains a oi t-map '!.~at 
witll oits "on" to specify those op~rations that 
are valid for ~~is device. The bits in ~~e 
fi=st word in each entry have the following 
meanings: 

1 ~'lis unit can ?erform a Q'NI':~D 

operation. 

2 this unit can perform a ON I':"tilU ':~ 
operation. 

4 ~"lis unit can ?erfor;n a ern I ':Cr...v...a 
operation. 
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General Information 

this unit can perform a ONITBOSY 
operation. 

this unit can perform a ONITSTATOS 
operation. 

ADDRESS OF DRIVER 

a LOCn::c 

DEVICE NAME 

DEVICE SIZE " 

is a long word pOinter to the dr iver code for 
this device. 

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

a BooleiUI. wbicb when true, indicates t:.llat this 
device is mounted (a driver is assigned to it). 

an eigbt-byte field which is the name of the 
device. The first byte is the length of the 
st~ing7 the remaining seven bytes are the actual 
name of the device. 

is a word quantity 
S12-byte blocks on 
unblocked device, it 
integer, 32767. 

which is the number of 
this device. E'or an 
is set to the maximum 

The layout of each entry in th"e device table is as shown 
below. 

Ir • ....... - -----+ 
Offset +0 I Valid Operation Bits I 

+-- . - -------+ 
+2 I Pointer to Driver Routine I 

+~-------------~~-----.. --------~+ 
+0 I 

+-------------.~~~.---~---+ 
+8 Device Name occupies 

eigbt bytes 
+-- -----------+ 

+16 I Device Size 
V I. __ i _______ ---------+ 

Figure 2-5 
Individual Device Table Entries 
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2.8 Input Out~ut ~esult Codes 

!he rORESULl' field in the System Communication Area contains a 
result code every ti:ne some input-oucput ?rocess is completed. 
~he table oelow describes ~~e codes and their ~eanings. 

1 

2 

3 

5 

5 

7 

9 

:'0 

. , _ ... 

:2 

?age 2Q 

Good :esule. The operation completed 
successfully. 

Bad Block. Osually due to eRe error on disk 
read. 

Either a bad unit nUmCer, or ~~ere is no driver 
implemented for ~~is unit. 

The requested input output function is not valid 
for ~~is device. For example, block ,.,r i te to 
~~e keyboard. Also happens ""hen attempting to 
open an already open file. 

Nebulous Sardware Error. 

Lost Device -a previously accessed device ""ent 
offline. 

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

Invalid File Name. 

No room left on ene device for the file. 

this usually indicates something diastrous 
occurred while doing the input-output the 
device is off-line, for example. 

No rile - the named file does not exist. 

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

File is Already Open - An attempt to open a file 
that is already open. 
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13 

14 

15 

16 

17 

64 

General Information 

File Not Open - Attempt to operate on a closed 
file. 

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

Ring Buffer Overflow. 

Write Protect - attempt to write to a write 
protected device. 

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

Cevice Error of unknown origin. 
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2.9 Memory tayout under MERLIN on the 68000 

Top of Memory +------------------------------+ 
MERLIN Kernel Code 

+------------------------------+ 
Shell 

+------------------------------+ 
Prooess 1 
Prooess 2 
Prooess n 

I 
V 

I 
Permanently Resident Code 

+-----~-----------------------+ I Kernel Globals 

+-------------------~---------+ I Kernel Stack 
+------------------------------+ 

Shell Globals 
+------------------------------+ 

Shell Staok 

+--~------------------------+ I Prooess 1 Globals and Staok 
+------------------------------+ 

St:aok 
I 
V ... 
I 

s:.ap 
$1000 ---> +------------------------------+ 

$180 --> 
$100 --> 

I 
~----------------------------+ Pointer to SYSCOM ~ea I 
+------------------------------+ Tra.p Vectors 

$0 ---> +--------~--------------------+ 

F1Cjure 2·6 
Memory tayout in MERLIN 

C!'lap ter 2 
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2.10 Resister Osage in MERLIN 

A4 

AS 

Ali 

A1 

Registers A4 •• A7 are reserved for system use as follows: 

holds the address of the overlay jump ta~le. 

holds the address of the user global data. 

holds the base address of the local stack 
frame. Ali is undefined for a procedure at the 
outermost (main) level. 

holds the current stack top address. 

All other reqisters are CLOBBERED when system calls are made. 

2.11 Environment of A Running Program 

The diaqram below shows the run-time environment pointed to by 
reqister AS. 

(AS) +20 

(AS) +16 

(AS) +ll 

(AS) +8 

(AS)+4 

(AS) 
____ A> 

'" 
-------_ ... _----+ 

I A.RGC (arqument count) 
a.a. . • •• n •• -._-- .---+ 

AlUN (point to Arguments) 

'" -~---+ 
I Pointer to St:andard Output I --- . .. ._--------+ 

Pointer to Standard Input I 
Ir • --~----..... 

Return Address I 
to .------------+ 
I Old Copy of AS I 
+-----------------------------+ 

rigure 2-7 
Environment of a Running Program 
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System calls 

System Calls 

This Chapter provides a blow-by-blow description of the system 
call interfaces. In all cases, parameters ue described in the 
order in which they must be pushed onto the stack. The last 
thinq pUShed onto the stack, in all cases, is the return 
address. The discussions below cover the followinq topics: 

• Onit input-output. 

• File input-output. 

• Memory Manaqement. 

3.1 Ollit ineut-outeut 

Onit input-output is at the lowest level of the system 
input-output facilities. Onit input-output references the 
paysical device. in term. of physical blocks (on a disk). There 
are five systes interface. for unit: input-output, namely 
~, trNITWltI'rZ, trNIDUST, trNITCLZAR and ONITSTA'rUS. They u e 
de.cribed. in the suesactions that: follow. 

ONrrRIAD and ONITWRI'rZ are used to transfer information between 
a memory buffer and a spacific unit. Parameters are: 

anit nUmber -
buffer address 

~ count 

a word. quantity representinq the physical uni t 
number involved in the transfer. 

a lonq word. pointer to the memory buffer. 

a word quantity representinq the number of byte. 
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block numeer 

• 
mode 

Chapter 3 

to be transferred. 

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

I printer, the block number is ignored. 

a word quantity which is dri\Ter dependent. For 
example, in the OCSO Pascal system, one of the 
functions of mode is to inhibit special 
treatment of space cOMpression indicators in t,he 
byte stream as it flies through the dri\Ter. 

3.1.2 ONITBUSY - Check if Onit is Busy 

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

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

ONITBUSY returns a resul t on the stack top. The resul t is a 
Boolean quantity which is true if the unit is busy, false if not 
busy. 

3.1.3 ONITCLEAR - aeset a Onit 

. ONITCLEAlt is called to -reset- a unit to a known initiali%ed 
state. Parameters are: 

~ number a werd quanti ty represen ting t:.~e number of t.~e 
unit to be cleared. 

3.1.4 ONITSTA~S - aeturn Status of Onit 

ONITSTA~S is a catch-all procedure which, in addition to 
returning the status of the specified unit, can also be used to 
change unlt parameters. Parameters are: 

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

buffer address a long werd pointer to the buffer used for 
transferring information between ONITSTATUS and 
the caller. 
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a word quantity representing a control parameter 
who.e lIleaning is agreed upon between ONITSTATUS 
and any ot its callers. 

3.2 File input-output 

This Section describes those facilities tllat deal wi th files. 
In order to use the rile input-output facilities, it is 
neccessary to allocate a rile Information Block (FIB). See 
Chapter 2 for the details of an PIB. If Slocked input-output is 
being used, a butfer lIlust also be allocated for the data transfer 
operations. The buffer lIlust be big enough to hold the number of 
blocks to be t=ansferree at any time. 

3.2.1 F!NIT - Initialize a rile 

FINIT sets up a Pile Information Block when the file is 
opened. The Open rile function (rOPEN) usually calls upon FINIT 
to do this. trser proqrams do not normally need to call FINIT. 
Parameters are: 

Pointer ~!I! a long word pointer to a File Information Block. 

bytes 1a ~ record 
a word quantity. There are special meanings 
attached to this parameter if it is zero or 
negati7e. If positive, it represents the number 
of byte. per record in the file. If zero or 
negative, it has the follOWing lIleanings: 

o this fU. is an interacti"e file -
it is taJoking to a device such as a 
terminal. An interactive file is to 
a~ intents and purposes the same as 
a text file. There are some minor 
difterences in the way that 
ena-of-line is handled. 

-1 this file is a creso Pascal 
compatible file. It is normally 
declared as just fUe; (an untyped 
file), as opposed to a file of 
..... type;. With this file 
organization, the user must provide 
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the buf!er. alock input-output can 
only be done to such a file type. 
S.. the Subsection on alock 
input-output later on. 

this file is an ISO Standard l'ascal 
compatible file. That is, a file of 
tazt; . 

3.2.2 FGET and FPUT - Transfer File Data 

FGZ'r and F?OT are considered together, since 
identical except for the data transfer direction. 

t.1'Ht calls are 
There is only 

one parameter: 

oointer S£ ~ a long word pointer to a File Information Block. 

3.2.3 FOP!N - Open File 

FOP!N "opens" a file ready for data transfer. l'arameters are: 

Pointer .E Filename 
a long word pOinter to a character string whicn 
repre.ents the name of the file to be opened. 
The maximum number of characters in a file name 
is 24 at present. This is composed of a 
seven-character '101wne name enclosed between 
slash characters "1ft, followed by a lS-character 
file name. 

Pointer S£!!! a long word pOinter to a File Information alock. 

Indicator 
a Boolean quantity which, when !:.rue, indicates 
~at this is a. new file, and when false, 
indicate. that this is an existing file. 

3.2.4 FCLOSE - Close File 

FCLOSZ closes a fil. and severs the relationship bet·..,een a 
;?rcqram and a file. It: UlJahe. out any buffers. ?'CLOSE also 
dis~.es of ~~e file in a manner determined by t.~e ~ ~aram.ter 
described celow. ?arameters are: 

?ointer S£!!! a long word pointer to a File Information alock. 
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a word quantity indicating t.~e disposi tion of 
tOe file after it is closed. The modes are: 

o 

1 

normal - if the file is an old file 
- it existed prior to thisProgram 
run, it is saved (retained) in the 
file system. ·If. the file is a new 
file - created dur ing this program 
run, it is deleted or purged from 
the file system. 

lock - makes a file permanent in t.~e 
?II'i system, regardless of any 
c:ondi tions mentioned in c:ase (0) 
above. 

~ - purges or removes this file 
~ tOe file system when the file 
is c:losed. 

3.2.S RZADCRAR - Read a Character from a File 

~ reads a single c:haracter from a file. REAOCRAR only 
applies to interact1ve (mode 0), or text (mode -2) files. 
Parameters are: 

Pointer sa!!! a long word pointer to a rile Information Block. 

REAOCRAR returns a Single byte value on the top of the stack. 

3.l.6 WRI~ - Write a Character to a File 

~TZCBAR write. a enaracter to a fi~e. There is a field width 
spec:ific:ation waien c:an c:ause space filling. WRITEO!AR only 
applies to interactive (mede 0), or text (mode -2) files. 
Puameters ares 

Pointer sa!!! a long word pointer to a rile. Information Block. 

Character to be written is a byte. 

a word quantity representing a field width. If 
si:. is greater tOan one, the c:harac:ter is 
preceded wi to s:1:.-1 spaces. 

3.2.7 SEZX - Position to a Specific: Record in a rile 
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SEEK positions a file to the start of a specific ~ecord. I: is 
intended for use in random file addressing situations. :'or a 
text file, it positions to the specified bY+:'3 in the file. The 
position is acsolute within the file, not relative to t~e 
previous position. Parameters are : 

Pointer 12!!! a long word pointer to a ~ile Information Block. 

Record ~umCer a long word quanti ty representing the ~ecord :0 
pOSition to. Records are numbered from O. 

3.2.8 BLOCKIO - alock input-output 

BLOCKIO (Block oriented input-output) is used to read or write 
whole blocks on a file. SLOCKIO only applies to untyped files -
files created in mode -1. The blocks in question are phYSical 
disk blocks. In MElU.IN's universe of discourse, blocks are 512 
bytes. Parameters are: 

rointer to!!! a long word pointer to a rile Information Sleck. 

Pointer to Buffer 

Block Count 

Block Number 

a long word pointer to a buffer containing t.~e 
data to be read or written. 

a word quantity representing t.~e number of 
blocks to be transferred. 

a word quantity representing the block numcer at 
which to start the transfer. Slocks ~ 
numcer ed £!£!! !.!.!.9.' 

!!!S or Write Indicator 
a SCOIean quantity indicating a !!!£ when t:ue, 
or a Write when false. 

Block input-output returns a word quantity on t."le stack top. 
If the value is non-zero it is the numcer of blocks actually 
transferred. It is important to note t.~at this '1alue ;nay not 
always be the same as the numl:ier of blocks requested - t.'1i3 
happens '''hen an end-af-file is encountered. If the 'lalue is 
zero, it indicates some form of error, in '"hich case IORESULT 
should be read from t."1e System Communication Area and checked for 
an error coce. 
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3.3 Memory Management 

This section describes those MEaLIN system calls dealing wi th 
dynamic allocation and de-allocation of memory. Memory 
~ocat10n 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 col~ide, there is mutual annihilation. 

3.3.1 NEW - AJ.J.oca te Storage' 

NEW ~ocates storage on the heap. Puameters ue: 

P-ointer .J:.!:. 

!I1! Count 

St:orage 
a long word pointer which points to another long 
word pointer. The second pointer recei7es the 
start address of the allocated storage, in the 
event that there is enough storage to allocate. 
Note that NEW always returns a pointer that is 
al~gned to a word boundary. 

a word quantity representing the number of bytes 
to be ~ocatad. Not. that if an odd number of 
bytes are requested, NEW rounds up to an e7en 
(word) number and allocates that number of 
byte •• 

3.3.2 DISPOSE - De-AJ.J,ocate St:orage 

CISPOSE currently acts as a no-op. It: does not actually 
dis~. of de-allocate storage as in some Pascal 
impl .. entations. CISPOSE does, however, return a NIL pointer to 
the caller. Parameters ue: 

Pointer .J:.!:. 

!In Count 

Storage 
a long word· pointer that itself points to 
anotber long word pointer. This' second pointer 
is the address of the region Of storage to be 
de-allocated. 

a word quantity representing ~~e 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 :-!.AlUC and R.ELEASE - Mar k aeap and Re lEtase Reap 

MARK and RELEASE are used 
?reviously allocated storage. 
~arameter requirements: 

in conjunction to de-allo 
They are identical in ~ 

Pointer S2 Storage 
a long word ~ointer that itself ~oints 
another long word ~ointer. This second ?oin 
is the start address of t."le storage region to 
marked or released. 

MARX is used to "remember" the current S)osition of the top 
hea~. RELEASE subsequently uses the ?oint 
that MARX returns to cu t the heap top back 
the previously MARX'ed position. 

3.3.4 MEMA~IL - OeterMine Available Memory 

MEMAVAIL returns, on the stack top, a long word quantity whic 
is t."le number of free byte. available on the heap. 

3.4 GZTOIR - Read a Oirectory 

GETDIR reads a directory if one is available. Parameters ate: 

Pointer S2 Volume NUle 
is--a long word pointer to a str inc; wh icn 
re~resents the I\ame of a l10lume who.e directory 
is to be read. 

Pointer S2 OireCtOrrc &Qng werd pointer to an area of memory large 
enough to receive an entire directory. 

Oevice Blocked indicator 

Oev ice Number 

is a long werd pointer to a Boolean quanti ty 
which is set true if the device is blocked 
devic •• 

is a long 'o4Ord pointer to a werd quanti ty which 
is set to the device I\umber. 
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Indicator 
a lonq word pointer to a Scolean quanti ty wh ich 
is set to true is the 1evice named by the first 
parameter above is actually on the system. If 
this parameter is assigned the val~e false, none 
of the previous three parameters are defined. 

'l'he interpretation of the various parameters of GETDIR is as 
follows: 

If Cevice-is-Valid is fal..se, the device named by e.'1e first 
parameter is not on-line. In this case, none of the other 
parameters are meaninqful. 

If Cevice-is-Valid is cu., 'l'he Device-Number 5)arameter is 
assigned the numeer of the unit associated with that vol~me. 

'l'he Cevice-Blocked parameter is set to false if e.'1e device is 
not a blocked device (such as the /printar). In this case, the 
Cirectory parameter is me.ninqless. If the Cevice-Blocked 
parameter is set to tru., the device is a blocked device, in 
which case the Cirectory parameter contains e.'1e directory read 
in from that volume. 

MEXLIN 1.0 Interface Guide Page 33 



~riting a Unit Ori~er Chapter -t 

Chapter 4 

Writing a Onit Driver 

This Chapter discusses the basic concepts of '"riting a un.it 
driver for MERLIN, then shows an example of such a dri~er ~ritten 
in 68000 assembler code. 

4.1 Calling Conventions 

Onit dri~er parameters are passed in registers, as follows: 

oo.w 

Dl.L 

02.~ 

03.W 

04.W 

oS.W 

Onit number. This parameter is useful for 
validity checking ~here a gi~en unit dr i~er can 
have more than one logical device assigned to a 
Single physical unit (such as a disk) . 

Address of Buffer to or from ~hich the data 
transle, 15 to be made. 

Number 2! avtes of data to be transferred. 

Block Number at '"hich the. transfer is to start. 
This is only applicable to blocked devices. 

Command dete,mines ~hat operation (OnitSaad, 
on1€§usy and so on), ~~at ~~. dri~er is to 
perfot'lD. This parameter is descr iced in detail 
below. This parameter is ~~e only -lalid 
parameter passed to unit-clear or unit-ousy. 

~ is device dependent and controls operations 
such as ~h.ther data compression characters are 
to be recognized. 

The t'esult of the operation (IORESUI.'l') is c:et.1.lrned in register 
07.W. 
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4.1.1 Onit Oriver Command Parameter 

The Command passed in register 04.W describes what operation is 
to be pertormed. 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 particular unit driver. The 
values of the command are: 

a Insta~ the driver - pertorm any required initialization. 

1 Read from the unit. 

1 Write to the unit. 

3 Clear the unit - re.et it to its initial state. 

4 Test if unit is busy. 

5 aeturn status of unit. 

S Onmoun t the uni t. 

Insta~ When MZm:.m installs a unit, either at boot time 
or when a unit is explicitly assigned, it is 
callecl with the install parameter. The unit can 
perform any initialization code neccessary to 
set up cyclic buffers, place interrupt vectors 
and so on. 

Read and Write Are self-explanatory. 

Clear 

Busy 

Status 

1Jnmount 

Initiali:es the device clear pending 
interrupta and such. 

Check i~ the unit is ready for data transter. 

aeturn the status of the unit. This operation 
is device dependent. 

1Jnmoune the unit. This is called when the unit 
i. r.-assigned a new driver or is de-assigned. 
At this time the unit driver should pertorm any 
clean up or restoring of interrupt vectors that 
might be necce.sary. 
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4.2 ~ Sample Onit Oriver 

The code below shows an entire unit driver with explanatory 
notes interspersed. The driver represents a model to be followed 
in broad outline rather t."1an slavishly. t;ote the use ot a table 
of sel!-relative addresses which the driver uses to jump to its 
various sections. ~ driver organized in this way can be located 
anywhere in m.mory and is independent of location. 

IDEN'l' 

GLOBAL 

CDORTI'JRI 

OARTDRIV 

OARTDRIV - The NEe P07201 OART Onit Oriver 

?arameters: OO.w - Onit Number 

Command 

a - Install 
1 - aead 
2 - Write 
3 - Clear 
4 - Busy 
5 - Status 
6 - Onmcunt 

Ol.t. - Address of Suffer 
02.w - count 
03.W - Slock Number 
04.14 - Command 
Os.W - Access Mode 

Input Param.ters: 
On1t Add: Count Slock 

Oo.W 
Oo.W Ol.t. 02.W 03.W 
oO.W Ol.t. 02.w 03.W 
OO.W 
00.14 
OO.W Ol.t. 02.W* 
OO.W 

Mode 

OS.w 
OS.w 

07.W 

Result values: 
IOREStrLT Busy 

07.w 
07.W 
07.W 
07.W 
07.w OO.S 

07.W 

To interpret the table above, the unit number for t."1is dr il1er 
is al'flays passed in reqister 00. W. All commands always ,et'.lrn an 
IOREStrLT in register 07.W. ONITBUSY, for example, is the only one 
that passes a result back in register OO.S. The ONI~D, 
ONI~T! and ONITSTATUS commands all expect a buffer address in 
register Ol.t. and a byte count in reqiste, 02.W. 

In t."1e case of t."1e Status command, the l1alu. in ,egista, 02.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, 
illustratinq how the various sections of the driver are called 
depending on the speci:ic ~ommand • 

. 
I . 
I Entry point for the OART Driver • , 
O~I)RIV 

, 

CLR.W 
MOVE.!. 
tEA 
LSt..W 
MOVE.if 
JMP 

Ola"l'ABt. O~A. W 
OATA.W 
O~A.W 
OATA.W 
OM!A.W 
OA1'A.W 
OM!A.W 

07 
Ol,AO 
tmT'rABL, Al 
.1,04 
o (Al,.o4.W) ,04 
o (Al,.o4.W) 

tmnNS'r-O'RT'rABt. 
OR'rlU)-tTR'!'rABt. 
. OR'rRlt-O'RT'rABL 
ORrCI.a-OR'!'rASt. 
tmTBSY-O'RT'rABt. 
ORrS'r-O'RT'rASL 
tm'r'ONM'r-mtT'rABL 

IORESOL'r :. O. 
AO :- Oata buffer address. 
Al :- Base address of offset tacle. 
04" :- Command*2 for word count. 
04 :- Offset from ORTTABL. 
Go to appropriate driver. 

Install driver. 
Read from OART. 
Write to OART. 
aear OART. 
Test if Busy. 
Return status. 
Onmount driver. 

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

, constants to define the OART base addresses. 

EQO $600000 
EQt1 $600002 

MOVE it1AR'fAC,AO 
MOW.B i1S,(AO) 
MOVE.B U8, (AO) 
MOVE.B i2, (AO) 
•••• more code to 

initialize 

XEJLIN 1.0 Interface Guide 

O~ A data r&gister. 
O~ A command reqister. 

tJR'rINS'r - Ins tall the Or iver • 
AO :- O~ A control reqister. 
Select register O. 
Re.et the whole OART. 

"Select r&gister 2. 

Return to the caller. 

OR~ - Onmount the driver. 
Nothinq to do in this driver. 
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ORTlW ORTlW - aead character(s) from O'ART A. 
O'r dLoop SUBC. W 

BMI.S 
O'rdBusy )tOVE.B 

ANDI.a 
BEC.S 
~OVE.a 
BRA.S 

O'rdExit RTS 

. , 

*1,C2 
O'rdExit 
O'ARTAC.L,CO 
u,eo 
O'rdBusy 
UARTA.L(AO)+ 
O'rdLoop 

Any more characters wanted ? 
No - return to caller. 
CO :- O'ART status register. 
Check if receiver full. 
NO - wait until it is. 
Yes - ~ove character to buffer. 
Go for next character. 
Finished - return to caller. 

cr.RTWR OR~~R - Write character(s) to OART A. 
O'wrLoop SUBC.W .l,C2 Any more characters to write? 

BMI.S O'wrExit ; No - return to caller . 
•••• remaining logic similar 

•••• to ORTRC except for 
.••• direction of transfer 

O'wrExit RrS Finished - return to caller. 

ORTSSY 

, 
OR'l'ST 

?age.38 

MOVE.S 
R'l'S 

MOVE.a 
ANDI.W 
SNE 
NEG.S 
RTS 

R'l'S 

END 

O'ARTA.L,CO 

; OR'l'E5Y
O'ARTAC.L,CO 
'l,CO 
CO 
CO 

OAll'1'DRIV 

ORTCLR - Clear the O'ART driver. 
aead character if present. 
aeturn to caller. 

See if character available. 
CO :- O'ART status register. 
Check if receiver full. 
Make condition code into 
••• a Pascal Boolean. 
aeturn to caller. 

OUT sta tus- no tl'l ing to do. 
aeturn to caller. 

End of ~~e whole driver. 
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Chapter 5 

In~acface Definitions in Pasca~ 

This chapter shows ehe Pasca~ type definitions, and tne 
procedure interfaces, to MElU.IN. The information gi<ren here is 
ehe Pasca~ representation of ehe narrati<re information in the 
precedinq Chapters. 

5.1 Basic Constant and !y?e Definitions 

CoDa~ 
aLOCXSIZE • 512: 
V!DLmlGTB • 7: 
TIDLENGTB • 15: 
MAXDIlt • 72: 
MAXDEV • 20: 
MAXJ'l'ABLE • 22: 
~LE • 10: 
MAXPROCESS • 10; 
SYSCOMPLOC • S0180; 
LOCOCELOC • SOl08; 
BICOCELOC • SOlOC; 

:'NORMAL • 0: 
:'LOCK • 1; 
FPtrRGE • 2; 
M'l'WNC • 3, 

'!'YP4t 

number of bytes in a disk block 
number of characters in a <rolume name 
number of characters in a file name 
max number of· directory entriesl<rol~e 
max number of devices on the system 
number of entries in system call taole 
number of entries in user call taole 
max number of processes al~owed 
System Communication Area Pointer 
Lowest memory location pointer 
Sigheat memory location pointer 

Pile disposition codes 

5trinq80 • st:inq(80]; 
dirranqe • a •• MAXDIlt; 
vid. strinq(VIDLENGTB1: 
tid. strinq(TIDLENGTBl; 
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filekind • (UNTYPECFI~E, XCSKFILE, COCEFI1Z, TEXTFILE, INFOF!LE, 
DATAFlLE, GaAEFlLE, FOTOFILE, SECURCIR): 
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5.1.1 Layout of the Cate Record 

"rype 
daterec ~ packed record 

year : a •• 100: 
day : a •• 31,; 
month: a •• 12: 

100 -> temporary file 

a -> date not meaningful 
end: 

5.1.2 Layout of a Oirectory Entry 

'rype 
dirantry • 

pacJc..t record 
firstblock : integer; 
nextblock : iDt:egeJ:; 
status : boolean; 
filler: 0 •• 2047; 
case fkind : filekind of 

SZC'OlU)Ill, t1N'rYPEDI'ILZ: 

end I 

(dvid : 7id; disk ~olume name 
deovblock: integer: last block of volume 
dnum:files: iDtegeJ:; l'1umber of files 
dloadtime: integeJ:; time of last access 
dlastboot: daterec); most recent date setting 
Me .. lipped: Boolean; TRCE if flipped in memory 
Oskl'lipped: Boolean; TRUE if flipped on disk 

XDSKJ'ILZ, CODEJ'ILE, 'rEX'n'ILZ , 
IlUOJIILZ, OMAJ'IU, GRAi'!'IL.!, 
PO'rOI'IU : 

(dttd, tid, { title of file 
dlaatbyte: 1 •• BLOCXSIZE; { bytes in last block 
dacee •• a daterec); {last modification date 

directory • ar:ay(dirrange] of dirantry: 
pdirectory • Adirectory: 

devrang. • a •• MAXDEV; 

byte. -128 •• 127; 
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bytes • array(O .. 9999] ot byte~ 
pbytes • "'bytas~ 
ppointer • "'pbyt.s~ 
strinq32 • string (32j i 
strinq64 • string(64]i 
pstrinq64 • "'strinq64i 
str64rec • record s:strinq64i eDd~ 
pstr64rec: • "'str64ceci 
stringtable • array(l •• 100] of pstr64reci 
pstringtable • "'stringtablei 
addrtable • array(O .• MAXJ"rASLE] of pbytesi 
paddrtable • "'addrtablei 
uaddrtable • array(O •. MAXUTABLE] of pbytasi 
puaddrtable • "'uaddrtablei 

memrec • record lodata: lODgint; 

end: 

hidata: lODgint; 
lacod.: lODC)int; 
hicod.: longint: 
btd.v: integer: 

Chapter 3 
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5.1.3 Pile Interface Block Definition 

type 
pfie • "'fib, 
fib • recocd fwindow: pbytes1 

FEOLN: Boolean : 
FEO!': Boo~eaD, 
P'rEX'r: Boolean: 
fstate: (FTVALID, PIEMPTY, FI~ID, ~-MPTY); 
freesi:e: integer; 
caae PIsOpen: Boo~eaD of 

end: 

t:ue: (PlsS~ocked: Boo~ean; 
funil:: inteqec1 
fvid: '1'id, 
frep •• tcount, 
fnextblock, 
fmaxblock: inteqec; 
!'Modified: Boo~.iID: 
fhe.der: di~ent~y: 
case PSoftSuf: Boo~ean of 

trwa: (fnextbyte, fmaxbyte: integer; 
nufChanged: Boolean: 
!buffer: acray(O •• 511] of byte; 
fuparrow: integer»: 
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5.1.4 System Communication Area Definition 

typ41 
ptext :10 ~text: 

syscomrec :II record sioresult: integer; 
processno: integer; 
freeheap: pbytas: 
jtabla: paddrtablei 
sysout: ptaxt: 

end: 

sysin: ptext: 
sysdevtab: pdevtable: 
pdirname: pstrinq64; 
utable: puaddrtable: 
today: daterec; 
codejtaddr: loogint: 
n.xtprono: integer: 
numpros: integer: 
protable: pproctablei 
pbootnam.: pstrinq64: 
memmap: AmemEec: 
bootd.v: integer: 

5.1.5 ~ayout of ~~e Device Table 

'l'ype 
devrange :II a .. !olAXDEV: 

pdevtable :II Adevtabrec; 

devtabrec :II record maxdevno: integer: 
dt: array [devranqe] of 

end: 

record comnds: integer; 
driver: pbytes: 

end; 

Blocked: Boolean: 
Mounted: Boolean: 
devname: 'Tid: 
devsi%e: integer: 

5.1.6 ~ayout of tn. Process Table 

Chapter 5 
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'f7pe 
pprocrac • Aprocrec: 

procrac • record d: u:ay(O 00 7] of lOl1qint: 
a: uray(O 00 7] of lOl1qint: 
no: integer: 

end: 

pproctable ~ Aproctable: 

proctable • u:ay[O .• MAXPROCESS] of procrec: 
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5.2 Procedure Interfaces in PASCAL 

5.2.1 Onit Input Output 

Procedure ONITREAC(unitno: Int~er; 
buffer: pbytas; 
coun t: Integer; 
bloc:: Ic no : Il1tllger; 
mode: Intllger); 

frcc:edur. ONI'I"IlRITE ( un i tno: Integer; 
buffer:pbytes; 
count: Int8CJer; 
bloclcno: Integer; 
mode: Integer); 

Procedure ONITCLZAR(unieno: Integer); 

hDc:t.ioD ONITBOSY ( un i tno: Integer): Boolean; 

Procedure ONITSTA~S(unitno: integer; 

Procedure OIOINITi 

var buffer: pbytes; 
control: integer); 

C!'lapter 5 
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5.2.2 rile Input Output 

Procedure FINIT(f: pfib: recbytes: integer} ~ 

procedure rGET(f: pfib) 1 

procedure rPUT(f: pfib): 

procedure rOPEN(fpathname: pstring64: 
f: pfib: 
NewPlaq: Booleaa) , 

procedure rCLOSE(f: pfib, fmode: integer} ~ 

fUDCUoa n.E:A0ClDUl (f: pfib): byte T 

procedure rwRI'rEClAR(f: pfib: chI byte: fsize: integer) ~ 

procedure FSDX (f: pfib: frec:no: loaq1nt): 

funCUoD SLOCXIO(f: pfib, 
fbuff: pbytes, 
fblock$, fbock: integer; 
ae.d.!'laq: Boolean): integer, 
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C~apter 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 libraries, to form a program which is 
executable. 

The Library utility builds a library from relocatable 
obj.ect-code modules. Such a library can contain frequent.ly used 
procedures (such as the mathematical functions of FORTRAN) which 
can be used in subsequent link processes. 

1.1 auilding an gxecutable Program 

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

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

2. The relocatable object-code 
run-time support libraries, 
into a disk file. 

is linked, possibly including 
to generate executable code 

3. The program can then be eun (executed) on the machine 
simply by typing its filename. 

The follOwing chapters in this manual descr ibe the J:.inker and 
Librarian object-code management system. 
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1.2 Overview and Lavout of this ~anual 

Chapter 2 covers the Linker, its use, options and ~essages. 

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

Chapter 4 is a detailed description of how object-code files 
are constructed, together with details of the various types of 
blocks that go to make an object-code file. 

". 
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Chapter 2 Linker 

Chapter 2 

tinker 

The -Linker is a utility which accept.s files of relocatable 
object.-code generated by the various compilers and assemblers, 
plus library files generat.ed 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 sect.ion. 

As well as bindine; together relocatable modules from var ious 
language processors, the Linker can search libraries of commonly 
used functions, (such as the PASCAL run time environment), and 
link those modules that. are referenced int.o the final loadable 
output file. 

In order 
object-code 
informat.ion: 

to link relocatable modules 
file, the Linker needs the 

into an 
following 

executable 
pieces of 

• The optional name of the list.ing file where the Linker messages 
and memory map information is to be listed. If no listing file 
nama is given, no memory map information is generated. 

• The name of the obj ect-code file in which to wr i te the final 
linked output. 

The name(s) of the filets) from which the relocatable 
object-code is read. 

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

A typical tinker run is shown below. Linker responses are in 
bold face text, and ~ser.input is underlined. 
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Linker 

Example of Linker Osage 

, linker 
LINKER - MC68000 Object Code Linker 
20-Ju~-81 
(C) 1981 Si~icon VaLley Softw~e, Inc. 

Listing File - /console 
Output file(.OBJ] - myproglinked 
Input file[.OBJ] - myprog 
Input file(.OBJ] - paslib 
Input file(.OBJ1 -

••••• Lots of Linker Messages ••••• , 
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 
externa~ references. The last one entered is usually the name of 
a run-time library (PASL!S in this example). A ".obj" suffix is 
added to all input filenames if it is omitted from the filename 
when entered. 

If 1:11 •. Linker cannot find a specific input file, it displays .a 
message to the effect: 

... warning - Can't open input file ••• 

and repeats the prompt for an input file. The incorrect filename 
is simply ignored and the link can be completed with no adverse 
consequences. 

2.1 Linker OPtions 

Linker options are supplied on 1:11e command line when the Linker 
is called up. Linker options are introduced by a "+" sign, a ,,_It 
sign, followed by a letter, or a "1-. The options are as follows: 

1 Cisplay status information. 

q The -q option disallows quick-load format for the executable 
object-code file, and forces overlay format. The +q option 
(the default) allows quick-load .format. 
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u The +u option lists unreferenced entry points. The default is 
-u. 

III The +1Il option prints the memory map in the order in wh ich 
modules are linked. The default is -Ill. 

a The +a oction crints the memory map in al~habetical order. The 
defaul t is +a. ~ 

s The +5 oction prints symbols that start with 
Such symbols are used for compiler genecated 
default is -8 or do not print ~,w symbols. 

the ",n sign. 
symbols. The 

2.2 tinker Error Messages 

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

Warnings 

Errors 

Fatal errors 

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

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

are those from which the tinker cannot correct 
or recover. tn those cases the linker ceturns 
to. the shell. 

2.3 Partial tinkinq 

As mentioned above, the tinker can perform a !?artial link, 
where the final output is not neccessarily executable, but a 
collection of separate relocatable object-code fil~s 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 
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partial link can have unsatisfied external references. 

If, for any reason, the lin~ed 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 appea~s when external references are not satisfied. 
It may mean that a program was missing some subroutines from a 
library (maybe the user forgot to include the library in the link 
process), or it also can appear when do ing a ii'ar t i al li nk, in 
which case the message is to be ignored, since the full link will 
be done at a later date. 
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Chapter 3 

Library otili ty 

The Librarian binds compiled or assembled relocatable 
object-code modules into a collection called a librarv. 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 descr iption), such that the common modules end up bound 
together into the final executable code module. 

':'he library utility typically wants the following pieces of 
infor~ation 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 co~plete . 

• 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 bel~w. Note that Li~rarian 
responses are in bold face text and user lnputs are underllned. 

, library 
LIBRARr - MC68000 Libracy crtility 
20-Ju.l-81 
(C) 1981 Silico~ Valley Softwace, Inc. 

Listinq file - /console 
Outiut rile(.OBJl - bodleian 
Input file(.OBJl - bookshelf 
Input file(.OBJl - stackS 
Input file(.OBJl - . 

••••• LOts of interesting L~brarian , 
messages .•••• 

f · d the s~ecified input file it 
If the Librarian cannot In ~ 

Linker/Library Reference Manual 

issues 
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a message to the effect: 

The file 'whatever.obj' can't be opened 

Page a 
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Chapter 4 

Chapter 4 

Object File Formats 

Obiect File Formats 

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

4.1 Notation ased to Cescribe Object File Formats 

The symbol ": :-" . is read as '"defined to be". Where a whole 
list of objects appear to the right of a "pile" of "::-" 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 repeated 
·zero to many times" (the list of objects can be empty) • 

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

4.2 Linker File Layout 

This section is a description of the Linker File at the "top 
level· • 

<Link File> ::- <Module File> 
::- <Library File> 
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: :. <Unit File> 
<Execute File> 

<Module File> ::- <Module>* Ear mark 

Chapter 4 

<Library File> ::- <Library Module Slock>+ <Library ~ntry Slock>+ 
<Module>+ <Text Slock>* eOF Mark 

<Unit File> ::- <Unit Slock> <Module>+ <Text Block> ~OF Mark 

<Execut& File> ::- <Executable Block> <Module>* 
::- <Quick Load Block> 

<Module> ::- <Module Name Slock> <Other Slock>+ <End SlocK> 

<Other SlocK> ::- Entry Block 
::- External Block 
::- Start Slock 
: : - Code Slock 
::- Relocation Slock 
::- Common Relocation alock 
::- Common Oefinition Block 
::- Short Externa~ Slock 
::- Oata Initialization Block 
::- FOR~RAN data area definition block 
::- FOR~ data area Initialization Block 
::- FOR~ Oata Area Reference Slock 
::- FOR~RAN Executable Oata Area Initialization Block 
::- FOR~ Executable Oata Area Reference Block 

4.3 Syte t..vel Oescription of Linker Slocks 

All t.inker and Librarian object-code blocks start with a single 
- identifier byte-. This block identifier takes l1alues from 80 
(base 16) upwards. The choice of l1alues greater than 80 (base 
16) is an attempt to minimise the probabUity that a regular 
ASCII text file is mistaken for the start of an object-code 
block. 
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4.3.1 80 - Module Name Block 

byte --> 

80 

size 

:nodule name 

+--------+--------+--------+--------+ a I 80 I size (3 bytes) I 
+--------+--------+--------+--------+ 

4 I module name I 
(8 bytes) 

+--------+--------+--------+--------+ 
12 I se9men t name I 

(a bytes) 
+--------+--------+--------+--------+ 20 I csize (4 bytes) I 
+--------+--------+--------+--------+ 

24 I commen ts (24 .• s iz e-1 by t e s ) .•• I 
+--------+--------+--------+--------+ 

Bexadecimal 80 indicates a Module Name Slock. 

Number of bytes in this block. 

Blank padded ASCII name of module. 

segmen t name ASCII name of segment in which this module will 
reside. 

csize 

comments 

Number of bytes in the code block for this 
module. 

Arbitrary information - ignored by the Linker. 
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4.3.2 81 - End alack 

byte --> 

81 

size 

csize 

?age 12 

+--------+--------+--------+--------+ a I 81 I size (3 bytes) I 
+--------+--------+--------+--------+ 

4 I csize (4 bytes) 
+--------+--------+--------+--------+ 

gexadecimal 81 indicates this is an End Block. 

Number of bytes in this block 
000.008. 

it is always 

Number of bytes in the code block for this 
module. 
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4.3.3 82 - Entry Point Block 

oyte --> a 

4 
8 

12 

20 

24 

82 

size 

link name 

user name 

loc 

comments 

+--------+--------+--------+--------+ I 82 I size (3 bytes) I 
+--------+--------+--------+--------+ 
1 

link name I 
(8 bytes) 

+--------+--------+--------+--------+ 
I user name I 

(8 bytes) 
+--------+--------+--------+--------+ 

loc (4 bytes) 
+--------+--------+--------+--------+ I comments (24 •• 5ize-1 bytes) ••• I 
+--------+--------+--------+--------+ 

Eexadecimal 82 indicates this is an Entry Point 
Block. 

~umber of bytes in this block. 

Blank padded ASCII tinker name of entry point. 

Blank Padded ASCII user name of entry point. 

I:.ocation of entJ:y point relative to this 
module. 

Arbitrary information - ignored by the tinker. 
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4.3.4 83 - External Reference Slock 

byte --> 
+--------+--------+--------+--------+ a I 63 I size (3 bytes) I 
+--------+--------+--------+--------+ 

4 I link name I 
8 (8 bytes) 

+--------+--0------+--------+--------+ 
12 I user name I 

(8 bytes) 
+--------+--------+--------+--------+ 

20 I ref 1 (4 bytes) I 
+---------+--------+--------+--------+ 24 I ref 2 (4 bytes) I 
+--------+--------+--------+--------+ 
+--------+--------+--------+--------+ I each reference consumes 4 bytes 
+--------+--------+--------+--------+ 
I 
+-----+-----+---+--------+ 

16+4*n I ref n t4 bytes) 
r·····---+--------+--------+--------+ 

Chapter 4 

83 aexadecimal 83 indicate. this is an External 
Reference Slock. 

size Number of bytes in this block. 

link name Slank padded ASCII Linker name of external 
reference. 

user name Blank padded ASCII user name of external 
reference. 

ref 1 Location of first reference telative to this 
module. 

ref 2 tocation of second· reference relative to this 
module. 

Other reterences. 

ref n Location of last re,ference relative to this 
module. 
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4.3.5 84 - Starting Address Block 

+--------+--------+--------+--------+ byte --> a I 84 I size (3 bytes) I 
+--------+--------+--------+--------+ 

4 I start (4 bytes) I 
+--------+--------+--------+--------+ 

8 I gsize (4 bytes) I 
+--------+--------+--------+--------+ 

12. I comments (12 •• size-l bytes) •.• I 

84 

size 

start 

gsize 

comments 

+--------+--------+--------+--------+ 
Eexadecimal 84 indicates this is a Starting 
Address Block. 

Number of bytes in this block. 

Starting address relati~e to this module. 

Number of bytes in the global data area. 

Arbitrary infQrmation - ignored by the Linker. 

4.3.6 8S - Code Block 

byte --> 

as 

size 

addr 

Object-code 

+--------+--------+--------+--------+ a I 85 size (3 bytes) 
+--------+--------+--------+--------+ 

4 I addr (4- bytes) 

8 I object-code (8 •• s1ze-l bytes) ••• I 
+--------+--------+--------+--------+ 

Eexadecimal as indicates this is a Code Block. 

Number of bytes in this block. 

Modu.le-relative address of first code byte. 

The object-code 
bytes. 

always an even number of 
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4.3.7 86 - 32-Bit Relocation Block 

+--------+--------+--------+--------+ byte --> o I 86 I size (3 bytes) I 
+--------+--------+--------+--------+ 4 I addr 1 (4 bytes) I 
+--------+--------+--------+--------+ 

12 I addr 2 (4 bytes) I 
+--------+--------+--------+--------+ I I +--------+--------+--------+--------+ 

16 each addr consumes 4 bytes 
+--------+--------+--------+--------+ I I 
+---0-----+--------+--------+--------+ 

12+4*n I addr n (4 bytes) 

86 

size 

addr 1 

addr 2 

addr n 

Paqe 16 

+--------+--------+--------+--------+ 
Eiexadecimal. 86 indicates this is a 32-bit 
Relocation Block. 

Number of bytes in this block. 

Location of fir~t address to relocate. 

Location of second address to relocate. 

Locations of other addresses to relocate. 

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

+--------+--------+--------+--------+ 
byte --> o I 87 I size (3 bytes) I 

+--------+--------+-----.---+--------+ 
4 I common name I 

(8 bytes) 
+--------+--------+--------+--------+ 

12 I ref 1 (4 bytes) I 
+-------+--------+-----.---+--------+ 

16 I ref 2 (4 bytes) I 
+--------+--------+----~---+--------+ 20 
-P-----,.--+-----+-------+--------+ 
I each reference consumes 4 bytes I 
+-----,---+---------+-------+--------+ 
I I +-----.---+--------+--------+--------+ 

8+4*n I raf n (4 bytes) I 

87 

size 

common name 

ref 1 

ref 2 

t'ef n 

+--------+--------+----~---+--------+ 
Eexadecimal 87 indicates this is a Common Block 
Reference. 

Number of bytes in this block. 

Blank padded ASCII common block name. 

Location of fi.rst reference relative to this 
module. 

Location of second r:eference relative to this 
modula. 

Other refarences relative to this module. 

Location of last reference relative to this 
lDodu.le. 
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4.3.9 88 - Common Slock Oefinition 

byte --> 

88 

size 

common name 

dsize 

cbmments 

Page 18 

+--------+---~----+--------+--------+ a 88 size (3 bytes) 
+--------+--------+--------+--------+ 

4 I common name I 
(8 bytes) 

+--------+--------+--------+--------+ 
12 I dsize (4 bytes) 

+----~-~ .. . ---+--------+--------+ 
16 I comments (16 •• size-l bytes) ... I 

+--------+--------+--------+--------+ 
aexadecimal 88 indicates this is a Common Slack 
Oefinition. 

Number of bytes in this block. 

Blank padded ASCII common data area name. 

Number of bytes in this common data area. 

Arbitrary information - ignored by the tinker. 
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4.3.10 a9 - Short External Reference 310ck 

byte --> 0 

4 

12 

20 

la+2. ... n 

a9 

size 

link name 

user name 

ref 1 

.o:ef 2 

ref n 

+--------+--------+-----.---+--------+ 
I 89 I size (3 bytes) I 
+--------+--------~--------+--------+ 

I link name I 
(a bytes) 

+-----,---+--------+--------+--------+ 
I user name I 

(a bytes) 
+--------+--------+--------+--------+ 
I ref 1 (2 bytes) I ref 2 (2 bytes) I 
+-----~+--------+--------+--------+ I ref n (2 bytes) I 
+-----~--+--------+--------+--------+ 

Bexadecimal a9 indicates this 
External Reference Block. 

is a Short 

~umber of bytes in this block. 

Blank Eladded ASCII tinker name of external 
reference. 

Blank Eladded ASCII user name of external 
reference. 

tocation of first reference celative to this 
modu,le. 

tocation of second t:eference relative to this 
module. 

Locations of other references relative to this 
module. 

t.ocation of last reference relative to this 
module. 

The Linker does not yet support the short external reference 
block. It is intended to Elrovide for one-word offsets that are 
either filled in with call-relative, short-,absolute calls, or 
Elossibly calls indexed by an A-register, Elrobably A4. The tinker 
will support this type of block in the future, and comElilers will 
have an option to control the kind of generated call. 
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4.3.11 8A - FORTRAN Oata Area Oefinition Block 

byte --> 

8A 

size 

+--------+--------+--------+--------+ o I 8A I size (3 bytes) I 
+--------+--------+--------+--------+ 

4 I data area name I 
(8 bytes) 

+--------+--------+--------+--------+ 
12 I dsize (4 bytes) I 

+--------+--------+--------+--------+ 
gexadecimal 8A indicates this is a FORTRAN Data 
Area Oefinition Block. 

Number of bytes in this block. 

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

dsize Size of this data area. 

Page 20 tinker/Library Reference Manual 



c~a!?ter 4 Object File Formats 

4.3.12 as - FORTRAN Oata Ar~a Initialization B1oc~ 

byte --> 

as 

size 

+--------+--------+--------+--------+ o I as I size (3 byt.es) I 
+--------+--------+--------+--------+ 

4 I data area name I 
(a bytes) 

+--------+--------+--------+--------+ 12 I daddr (4 bytes) I 
+------,--+--------+-----... --+--------+ 

16 I data occupies bytes 16 •• size-1 
in the rest of the block I 00· 

+--------+--------+--------+--------+ 
ffexadecimal as indicates this is a FORTRAN Data 
Area Initialization Block. 

~umber of bytes in this block. 

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

daddr 

data 

00 .. 

Startinq address for this data. 

The initialization data. 

If the size of the data block is odd, there is 
one byte' of 00 added to make the block' an even 
number of bytes in size. 
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4.3.13 8C - FOR~RAN Oata Area Reference Block 

byte --> 

8C 

. size 

+--------+--------+--------+--------+ 
o I 8C I size (3 bytes) I 

+--------+--------+--------+--------+ 
4 I data area name I 

(8 bytes) 
+--------+--------+--------+--------+ 

l2 I raf 1 (4 bytes) I 
+--------+--------+--------+--------+ 

16 ref 2 (4 bytes) I 
+--------+--------+--------+--------+ 
I I +--------+--------+--------+--------+ 
I each reference consumes 4 bytes I 
+--------+--------+--------+--------+ 

I +--------+--------+--------+--------+ 
8+4*n ref n (4 bytes) I 

+----------+--------+--------+--------+ 
Hexadecimal. 8C indicates this is a FOR~RAN Data 
Area aeference Block. 

Number of byte. in this block • 

data area name Blank padded ASCII name of FOR':rRAN fixed data 
area. 

ref l. Location of first reference. 

ref 2 Location of first referenc •• 

Location of other references. 

ref n Location of last reference. 
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4.3.14 BE - Quick Load Executable Block 

byte -> 0 

4 

B 

12 

BE 

size 

start location 

data size 

code block 

+--------+--------+--------+--------+ I . BE I size (3 bytes) I 
+-----.. --+-------+--------+--------+ I start location (4 bytes) I 
+--------+--------+--------+--------+ I data size (4 bytes) I 
~-----+--------+--------+--~-----+ I code block bytes (12 •• size-l) .•. I 
+--------+--------+--------+--------~ 

aexadecima~ BE indicates this is a Quick-I:.oad 
Executable Block. 

Number of bytes in this block. 

Relative starting address of the code block. 

Tota~ number of bytes in global common da ta 
areas. 

The absolute, self-relocatable code block for 
this program'. 
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4.3.15 SF - Executable Block Definition 

+--------+--------+--------+--------+ 
byte --> 0 I SF I size (3 bytes) I 

+--------+--------+--------+--------+ 
4 I jump table address (4 bytes) I 

+--------+--------+--------+--------+ 
S I jump table size (4 bytes) I 

+--------+--------+--------+--------+ 
12 I data size (4 bytes) I 

+--------+--------+--------+--------+ 
16 num 00 I 00 

+--------+--------+--------+--------+ 
20 I 00 00 00 I 00 

+--------+--------+--------+--------+ 
24 I size 1 (4 bytes) 

+--------+--------+--------+--------+ 
28 I size 2 (4 bytes) I 

+--------+--------+--------+--------+ 
I I +--------+--------+--------+--------+ 

24+n*4 I size n (4 bytes) 
+--------+--------+--------+--------+ 

28+n*4 I jump tabla bytes ( ••• siza-1) ••• I 
+--------+--------+--------+--------+ 

SF !laxadecimal 81' indicates this is an Executable 
Block Definition. 

size Number of byte. in enis block. 

jump table address 
Absolute load address of jump table. 

jump table size Number of byte. in the jump table. 

data size 

num 

Total number of bytes in global common da ta 
areas. 

Nwmber of FORTRAN Data Areas. 

00 00 00 00 00 00 
six byte. of zero filler. 

size 1 Size of first FORTRAN Data Area. 
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size 2 

size n 

jump table 

Object File Formats 

Size of second FORTRAN Data A~ea. 

Sizes of other FORTRAN Data Aceas. 

Size of last ~aRTRAN Cata Area. 

The jump table itself, including the executable 
code for the loader. For a Eurthec description, 
see the section on ~Executable Slock Details~. 
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4.3.16 90 - Library Module Block 

byte --> a 

4 

12 

16 

20 

24 

28 

32 

90 

size 

module name 

msize 

caddr 

taddl: 

tsize 

module count 

module 1 

module 2 

Page 26 

+--------+--------+--------+--------+ I 90 I size (3 bytes) 
+--------+--------+--------+--------+ 
I module name I 

(8 bytes) 
+--------+--------+--------+--------+ I msize (4 bytes) I 
+--------+--------+--------+--------+ I caddr (4 bytes) I 
+--------+--------+--------+--------+ I taddr (4 bytes) I 
+--------+--------+--------+--------+ I tsize (4 bytes) 
+--------+--------+--------+--------+ I module count I module 1 I 
+--------+--------+--------+--------+ I module 2 I I 
+--------+--------+--------+--------+ I module n-l I module n I 
+--------+--------+--------+--------+ 

aexadecimal 90 indicates this is a Library 
Module Block. 

Number of bytes in this block. 

Name of this module. 

Number of bytes of code in this module. 

Oisk address of module. 

If non-zero, is the disk address of the text 
block. If zero, there is no text block. 

Size of text block. 

Number of other modules that this module 
references. 

Number of the first module referenced. 

Number of the second module referenced. 
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Numbers of other modules referenced. 

;nodule n Number of the last module referenced. 

4.3.17 91 - Library Entry Block 

byte --> 
+--------+--------+--------+--------+ a I 9l I size (3 bytes) I 
+-------+-----+---------+--------+ 

4 link name 
(8 bytes) 

+--------+--------+--------+--------+ 
12 module I • . • . . . . . . 

+--------+--------+--------+--------+ 
14 address (4 bytes) 

+--------+--------+--------+--------+ 
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4.3.18 92 - Unit Slock 

~yte, --> 

size 

unit name 

caddr 

taddr 

tsize 

gsize 

;?age 28 

+--------+--------+--------+--------+ o I 92 I size (3 bytes) 
+--------+--------+--------+--------+ 

4 I unit name 
(8 bytes) 

+--------+--------+--------+--------+ 
12 caddr (4 bytes) 

+--------+--------+--------+--------+ 16 I taddr (4 bytes) I 
+--------+--------+--------+--------+ 

20 I t3ize (4 bytes) I 
+--------+--------+--------+--------+ 24 I gsize (4 bytes) I 
+--------+--------+--------+--------+ 

FIexadecimal 92 inc!~.::ates that this is a unit 
Slock. 

Number of bytes in this block - al'N'ays OOOOle. 

Name of this unit. 

Disk address of module. 

Disk address of text block. 

Size of text block. 

Number of bytes of glooa1s in this unit. 
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4.3.19 93 - FORTRAN Executable Data Area Refecence Slack 

+--------+--------+--------+--------+ 
:Jy -:e -- > a 93 size (3 ~ytes) 

+--------+--------+--------+--------+ 
4 I area number I......... 

+--------+--------+--------+--------+ 
6 I ref 1 (4 bytes) 

+--------+--------+--------+--------+ 
10 I ref 2 (4 bytes) I 

+--------+--------+--------+--------+ 
I I 
~----,---+--... -----+--------+--------+ 
I each reference consumes 4 bytes I 
+--------+--------+--------+--------+ 
I I 
+-----.---+--------+--------+--------+ 

2+4*n I ref n (4 bytes) I 

93 

si:z:e 

area number 

cef 1 

:=ef 2 

cef n 

+--------+--------+--------+--------+ 
Bexadeci~al 93 indicates this is a FORT~~ 
Executable Data Area aeference Block. 

~umber of bytes in this block. 

Data area number. 

Address of first reference. 

Address of second reference. 

Addresses of other references. 

Address of last reference. 
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4.3.20 94 - :ORTRAN Executable Data Area Initialization Block 

~yte --> 

94 

size 

+--------+--------+--------+--------+ a I 94 lSi z e (3 by te s ) I 
~--------+--------+--------+--------+ 

4 I data area number I ••...•.•. 
+--------+--------+--------+--------+ 

6 I daddr (4 bytes) I 
+--------+--------+--------+--------+ 

10 I initialization data • • • • •• I 
+--------+--------+--------+--------+ I • • • • • • • • • • • • . • • • . I 
+--------+--------+--------+--------+ I • • • • • • • • • • • • • I 00 I 
+--------+--------+--------+--------+ 

gexadecimal 94 indicates this is a FORTRAN 
Executable Data Area Initialization Block. 

Number of bytes in this block. 

data area number Number of the FORTRAN Data Area. 

daddr Starting address for this data. 

initialization data 

ao 

?age 30 

The data to fill the block with. 

It 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 ~xecutable BLoCK Details 

This sec':.ion descr ibes the lavou t of an executable bloCK. It 
includes details of the jump tabie and segment tables. 

4.4.1 Layout of an Executable Block 

+--------+--------+--------+--------+ byte -> a I SF I size (3 bytes) I 

SF 

size 

+--------+--------+--------+--------+ 
4 I Jump Table Address (4 bytes) I 

+--------+--------+--------+--------+ a I Jump Table Size (4 bytes) I 
+--------+--------+--------+--------+ 

12 I Data Size (4 bytes) I 
+--------+--------+--------+--------+ 15 I NWIl I 00 I 00 I 
+--------+--------+--------+--------+ 

20 I 00 I 00 I 00 I 00 I 
+--------+--------+--------+--------+ 

24 I Size 1 (4. bytes) I 
+--------+--------+--------+--------+ 

28 I Size 2 (4 bytes) I 
+--------+--------+--------+--------+ 
I I 
+--------+--------+--------+--------+ 

20+4*n I Size 11. (4 bytes) I 
+--------+--------+--------+-------~ 

24+4*n I Jump Table ( ••• size-l bytes) ••• I 
+--------+--------+--------+--------+ 

Eiexadecimal 8F indicates this is an C:xecutable 
Slock Definition. 

Number of bytes in this block. 

jump table address 
Absolute load address of jump table. 

jump table size Number of bytes in the jump table. 
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data size 

num 

ObJect File For~ats 

Total number of bytes in global common data 
areas. 

Number of FORTRAN Data Areas. 

00 00 00 00 00 00 

size 1 

size 2 

size n 

jump table 

six bytes of zero filler. 

Size of first FORTRAN Data Area. 

Size of second FORTRAN Data Area. 

Sizes of other FORTRAN Data Areas. 

Size of last FORTRAN Data Area. 

The jump table itself, including the executable 
code for the loader. 

If any FORTRAN Executable Data Area Initialization Blocks are 
present, they must immediately follow the executable block. 
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~.4.2 Format of the Jump Table 

+--------+--------+--------+--------+ 
.\4 --> SSTOP I Number of Segments' (2 bytes) I 

+--------+--------+--------+--------+ +2 I Main Segment Table (32 bytes) I 
+--------+--------+--------+--------+ 
I 

Seg~e~t.T~b:e.': ~3: ~ytes) I 
Segment Table ;n (32 bytes) 

+34 

+- ... ----+--------+--------+--------+ 
2+n*32 I Dummy Table tn+l (4 bytes) I 

+--------+--------+--------+--------+ I S_STAR~ Descriptor (10 bytes) I 
+--------+--------+--------+--------+ 
j 

Segment tl Pt2 Descriptor 

'Segment .1 Pin Descriptor 
+--------+--------+--------+--------+ 

I 
Segment ,2 Ptl Descriptor . . . . . . . . . . 
Segment .2 Pin Descriptor 

+--------+--------+--------+--------+ 
Segment .3 Ptl Descriptor I 

+--------+--------+--------+--------+ 
I +--------+--------+--------+--------+ 

I Seg. tm Pin Descriptor (10 byte.) I 
r---·----+--------~ -------+--------+ 

-20 Addre.s of REMOVEl (4 bytes) 
+--------+--------+--------+--------+ 

-16 I Add~e •• of Buffer (4 bytes) I 
+--------1 ------+--------+--------+ 

-12 I Addre •• of Code rile (4 byt •• ) 
+--------1 -+--------+--------+ 

-8 I Active Segment List (4 bytes) I 
+--------+--------+-----~-+--------+ -4 I Address of SSTOP (4 bytes) 

SSLOAOIT 
+--------+--------+--------+--------+ 
I 

Object-code neccessary to 
load and execute a segment. 

+--------+--------+--------+--------+ 

Chapter 4 

All segment 
descriptors 
are 10 bytes." 
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4.4.3 Layout of a Segment Table 

A Segment Table consists of eight 32-bit values: 

+--------+--------+-----.---+--------+ 
byte --> a I Address of first descriptor I 

+--------+--------+--------+--------+ 
4 I File Address of Segment I 

+--------+--------+--------+--------+ a I Size of code in bytes I 
~-~--+--------+----~---+--------+ 12 Actual Address in Memory I 
+--------+--------+----~---+--------+ 16 I Scratch Return Address 
+--------+--------+--------+--------+ 

20 I Segment Reference Count 

+-----~--+--------+----~---+--------+ 24 Active Segment-list link 
+--------+----------+--------+--------+ 

28 I Reserved I 
+--------+--------+--------+--------+ 
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4.4.4 Layout of Descriptors 

.\n entry-!:?oint-descriptor is in. one of t·..,o states, depending 
..... hether its corresponding segement is in memory or not. The 
:or~ats of a descriptor are: 

~hen Segment not in memory: When segment in ~emory: 

+-------------+-------------+ +-------------+-------------+ I ~elative offset of this I I Relati~e offset of this I 
+--- ---+ +--- ---+ 
I entry in its segment. I I entry in its segment. I 
+-------------+-------------+ +-------------+-------------+ I JSR. xxx.L I I JMP xxx.!. I 
+-------------+-------------+ +-------------+-------------+ I Absolute address of I I Absolute address of I 
-+---- ----+ +--- ---+ 
I SSLOAOIT I I procedure as loaded I 
-+--------------+-------------+ +-------------+-------------+ 
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4.5 ~oading a Segment 

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

The JSR to $$LOADIT executes the loader from its entry-\?oint 
• $$LOAD!T'. The loader is able to tell. which segement to load by 
comparing the place from which it was called with the limits of 
the segment-table entries found in the first part of the jump 
table. The loader then performs the following actions: 

1. The loader loads that segment. 

2. Fixes up all the JSR's to JMP's, so that further calls upon 
that segment jump directly to t.he entry-point instead of 
callinq the loader. 

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

4. Patches the return address on the stack to return through 
the anti-loader entry-point '$SREMOVE1'. 

S. Jump to the procedure entry-point which caused this loader 
invocation in the first place. 

Further calls to entry-points in the segment are thus only 
slowed by a single JMP instruction instead of a loader call. 
When the initial call to that segment eventually returns, it will 
pass ~hrough '$$REMOVE1', 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 I l?ec foc~s 
the following steps: 

1. The file containinq the executable program is opened, 
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2. It is checked to see if it is the correct format, for 
example, the first byte should be 8F1S ' 

3. The jump table is loaded into the peoper location in 
memory, and 

4. ~ JSR to JT+Word(JT) *32+2 is executed. 

rhe nor~al overlay procedure then takes control to overlay the 
~ain segment and begin execution at its starting address. 
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Corvus Systems 7echnical Note 6 
writing a Corvus CONCEPT Driver 

Subject 

Rell LvI 

writing a Corvus CONCEPT Driver 

o 1 
Ql... 

08-25-82 
11-08-82 

L. Franlelln 
L. Franklin (Update Interrupt vectors) 

This Technical Note discusses the b~51c aonuepts of writing a 

driver for Corvus CONCEPT OperatLng System, t:l .. n shows .. n eK.J.rupi .. 
of such a driver written in oBCaa ~ssembler code 

6. Driver Calling Conventions 

Drlver parameters are passed in registers, as follows 

+------+--------------------------------------------------------+ 
DO W un I t numb e r 

This parameter IS useful ior val1dLty Gh"c~lng wh .. n a 
given driver 
assigned to 

can have more than one 
a Single physical unit 

logical 
\~ucn as 

de'ILce 
a .j15k) 

+------+--------------------------------------------------------+ 
D 1 . L Buffer pointer 

Pointer to buffer to/from which the data transfer IS 

to be made. 
+------+--------------------------------------------------------T 

DZ W Length of data transfer 
Number of bytes of data to be transferred. 

~------+----------------------------.----------------------------~ 
03. W Starting block number 

Block number at which 
is only applicable to 

the transfer Is 
blocked devices 

to 711:'5 

+------+---------------------------------------------- ----------.~ 
D4.W Command 

Determines what operation (UnitRead, UnitBusy and so 
on), that the driver is to perform. ThlS parameter IS 

described in detail below. This paramecer is the only 
valid parameter passed to UnitClear or UnltBusy 

+------+--------------------------------------------------------+ 
os .W Mode 

Device dependent and control operations such as 
whether data compression characters are to be 
recognized. 

+------+----------------------------- _________________ ----------T 

The result of the operation (IORESULT) is returned In register 
07.W by the cOLlled driver. 
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o Z Deiver Comm.nd Par~met8r 

Th~ comm.lnd par.meter passed in reglst~r D4 IJ defInes the 
operatlon to be performed IJhen the drlver gets control th. 
cli.~c has &lre~Qy v~rl:l~d (trom th. ueVlu. tabie. th&t thlS 
~0mm~nd I~ v~lld for th,s partIcular drivel 7he drIver must 
hive & mInimum of an RTS ior each co~mdnd DrIvers must not use 
the heap or stack i~r long-term storage. 7he values oi the 
c~mmand para~eter are. 

~------+---------------------------------------------- ----------+ 
a UnIt Install Install the driver 

, IJhen the operatlng system installs a unit, either 
at boot time or when 1 unit IS eKplicltly &sslgned, 
the drlver lS called with the lnstall pdcameter 
This section performs &ny inltlalization code 
necessary to set up cyclic buffers, place Interrupt 
vee tor san d s·o 0 n 

+------+---------------------------------------------- ----------~ 

UnltRea.d -- R ... d from the l~nit 

Self-eKplanatvcy. 
+------+--------------------------------------------------------+ 

UnltlJrlte -- IJrlt" to the unit 
Self-eKplan.lory. 

+------~---------------------------------------------- ----------+ 
UriltClear -- Clear the unlt 

Reset the device 
the device. cle.r 

to its Inltlal statd. In!tlalize 
pendlng interrupts and ~uch. 

+------+--------------------------------------------------------+ 
Unl tBusy -- Test I f unit IS bl~ 5 Y 

Check i f th. unit is ready for data transfer 
Drlver ret,:,rns DO 8 1 (TRUE) 1 f d.t. 1 s ready for 
transfer, DO .8 0 (f' ALSE) otherwille. 

+------+--------------------------------------------------------+ 
5 UnitStatuli -- Return status Information from unit 

This comm.nd i5 devlce dependent Using the 
function code (021.1), the drlver can return device 
dependent information to the caller. The buffer 
address may be used as a pOlnter to a Unit5tatus 
p&rameter block. 

+------+--------------------------------------------------------+ 
6 UnitUnmount -- Unmount the unit 

This command is used when the unit Is deasslgned 
At this tlme the driver must perform any clean up 
or restoring of lnterrupt vectors th.t might be 
necessary. 

+------+--------------------------------------------------------+ 

Copyrlght 1982 Corvus Systems. Inc November 8.1982 



Corvus Systems Technical Note 6 
Vriting a Corvus CONCEPT Driver 

o 3 Static RAM Information 

Page 3 

Each 1/0 slot is assigned a Z56 byte area in static RAM. The RAM 
designated for each slot may be used in any manner by the device 
in the slot. Additionally, a 51Z byte Itatic RAM buffer is 
aVAilable for very temporary operations. This buffer may only be 
used during a singl~ call to the driver The static RAM 
locat ions are: 

+--------------------------------------+ 
Static RAM for IIO Ilots 

+-------------+----------+--------------------------------------+ 
00900-009FF CPsllram : statio RAM for slot device 

+-------------+----------+--------------------------------------+ 
OOAOO-OOAFF CPsIZram : Itatic RAM for slot 2 device 

+-------------+----------+--------------------------------------+ 
OOBOO-OOBFF CPsl3ram Itatic RAM for slot 3 device 

+-------------+----------+--------------------------------------+ 
OOCOO-OOCFF CPIIQram : static RAM for slot q devlce 

+-------------+----------+--------------------------------------+ 
+--------------------------------------+ 

Butfers and stack 

+-------------+----------+--~------------------------- ----------+ 
OODOO-OOEFF CPiobuf IIO bufter (512 bytes) 

+-------------+----------+--------------------------------------+ 
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6.4 PROM Oef.ult Interrupt Veclors 

The Corvus CONCEPT workst.tion PROM oontalns default interrupt 
handlers. If & driver uses system interrupts, the lnterrupt 
vector used by the driv~r must be rest~red when th~ drlv~~ IS 
unmounted. The PROM also contains ~ t.ble of default Interrupt 
vectors which must be used when restoring an interrupt vector 
durlng unmount The PROM locations for the default Interr1Jpt 
vectors are: 

+--------------------------------------+ 
Default interrupt vectors 

+-------------+----------+--------------------------------------+ 
10070-10073 CPivecl level interrupt vector (SLOTS) 

+-------------+----------+--------------------------------------+ 
10074-10077 CPiveo2 level Z interrupt vector (OCl) 

+-------------+----------+--------------------------------------+ 
10078-1007B CPivec3 level 3 interrupt vector (OMNINET) 

+-------------+----------+--------------------------------------+ 
1007C-I007E' CPivec4 level 4 interrupt vector (OCO) 

+----~--------+--~-------.--------------------------------------+ 
10080-10083 CPivec5 level 5 interrupt vector (TIMER) 

+-------------+----------+--------------------------------------+ 
10084-10087 CPiveo6 level 6 interrupt vector (KVBO) 

+-------------+----------+--------------------------------------+ 
100B8-1008B CPivec7 level 7 interrupt vector 

+-------------+----------+--------------------------------------+ 
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6.5 Driver Example 

Page :5 

The code below .hows an entire driver with expJanatory notes 
interspersed. Thi. driver represent. a modei to be followed in 
broad outline rather than slavishlY. Note the use of a table of 
self-relative addresses which the driver uses to jump to its 
various .ections. A driver organized in this way can be located 
anywhere in memory and is position independent. Thi. is ~ 

requirement of the Corvus CONCEPT Operating System. 

IOENT DRVDTACOM 
GLOBAL DRVOTACOM 

ORVOTACOM - The DataComm driver 

Parameters: ~O. W 
D 1. L 
DZ. W 
03.W 

Unit number 
Addre •• of bufter 
Count 
Bloole Number 

04.W Command 
OS.W - Aoce •• Mode 

Parameters: 
Command 

Input 
Un it Addr Count Block Mode 

0 In5tall DO.W 
Read DO.W D1 . L DZ .W 03.W DS .W 

Z - Write DO .W D1 . L DZ .W D3.W DS.W 
3 Clear DO .W 
4 Busy DO .W 
S Status DO .W 01. L DZ.W 
6 Unmount DO .W 

Result value •. 
IORESULT Busy 

D? .W 
D?W 
D? .W 
D?W 
D? .W DO.S 
D?W 
O? .W 

The unit number for this driver is alway. pa •• ed in register 
DO.W. All command. alway. return an IORESULT in register D7.W. 
UnitBu.y is the only command that passe. a re.ult back in 
regi.ter DO.B. The UnitRead, UnitWrite and UnitStatu. command. 
all e.pect a buffer addre •• in register 01.L and a byte count in 
regi.ter OZ.W. 

In the oas. of the UnitStatu. oommand, the value in regi.ter OZ .. W 
i. a control parameter or a UnitStatu. function code and not a 
count. 

The driver mu.t protect A4-A6 which i. us.d by the operating 
.ystem. 
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Page 0 

Th. n.xt •• ction i. the .ntry for a driver, illustrating how the 
Driv.r H.ad.r Tabl. is organiz.d. 

Driv.r r.lat.d equat~s 

iOEioreq equ 
MaxCmd equ 

Some UART 

DcmP 0 r t .qu 
Uda equ 
Us t .qu 
RdBit .qu 
WrBit .qu 

3 
o 

equat.s 

$30f21 
0 
2 
3 
4 

IORESULT - invalid 1/0 request 
; Maximum valid oommand 

DataComm 0 UART point.r 
UART data port ofts.t 
UART status port off •• t 
Busy bit tor input 
Bu., bit tor ~utput 

Entry point tor the DataComm driv.r 

DRVDTACOM 

Driv.r H.ad.r Tabl. 

bra .• DcmR.q 
data.b 0 

data.b 15 

Go to start of driv.r ••• cution 
D.vio. block.d 

(0 • tal •• , 
Valid command. 

1 a tru.) 
<1-31) 

data.b 82.07,04,00 Oat. <y.ar, month, day, fiII.r) 
L.ngth of 10 m ..... g. data.b dhml.n 

dhm data.b 'DataComm driv.r' 10 m •• sag. 
dhml.n .qu ¥t-dhm Value of 10 m ..... g. l.ngth 

Th. Driv.r H ... d.r T .. bl. i. u •• d by the op.r .. ting .y.t.m wh.n 
loading the drlv.r. It mu.t b. plao.d .. t the driv.r .ntry point 
and in the ord.r .hown abov •. 

Valid oommand. rang. trom 1 to 31 and lor. the .ummation of valId 
comm .. nd cod •• for the driver. Command code. are: 

- UnitR.ad 
2 - Un l't Wr i t e 

4 - UnitClear 
8 - UnitBu.y 

16 - UnitStatus 

Oat. and 10 me •• age lor. u •• d to h.lp traok differ.nt v.r.ion. of 
the driv.r. Th. to m •• sag ... nd me •• ag. l.ngth <i., a string) may 
be up to 30 oharaot.rs in l.ngth. 
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Paqe 7 

The next sectfon illustrat.s how the various s.ctions of the 
driver are called depending on the speoific command. 

OcmReq moveq IIIOEioreq,d7 Set IORESULT to invalid cmd 
amp .W ItM<1xCmd,d4 Is command valid? 
bh i . s DcmRtrn No, jus t r .. turn 
c 1 r . W d7 Clear IORESULT 
movem. dl-d6/aO-a6,-(sp) Save regislerlll 
move. d 1 , aO AO :. Data buffer address 
move. 1 IIDomPort,al Al :. UART pOinter 
lea DomTABL,aZ AZ :- Offset tabl. base addr 
lsI. W 1I1,d4 04 :- Command '" 2 (word count) 
move.w O(aZ,d4.w) ,d4 04 :- Offset from OcmTABL 
;sr O(a2,d4.w) Call appropriate subroutine 
movem. (sp)+,dl-d6/aO-a6 Restore r.;isters 

DcmRlrn rt. Return to caller 

OcmTABL data.w OomINST-DomTABL Install drlver 
data.w OomRD-OomTABL Read from D&taComm 
data.w DomWR-DomTABL Write to DataComm 
dat&.w OomCLR-DomTABL Clear DataComm 
data.w OcmBS'i-OomTABL ; Test it busy 
data . .., DomST-OcmTABL Rllturn status 
data.w OomUNMT-OomTABL Unmount driver 
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Page 8 

The neKt few code sections illu.trate the entry points and qive a 
broad view of the operation. performed. 

DemINST - Install the driver 

DemINST 

rts 

code to initi.lize 
the device 

DcmUNMT - Unmount the driver 

DcmUNMT 

rt. 

code to terminate 
the device 

Nothing to do in this e.ample 

Nothing to do in this example 

DCIllST - Device dependent statu. reque.t 

DcmST 
code for .tatus 

reque.t 
rt. Nothtnq to do In this e.ample 

DcmCLR - Clear the DataComm drIver 

DcmCLR 
oode to olear 

devioe 
rt. Nothing to do in this e.ample 

DomBSY - Se. if character available 

Return.: DO.B - Re.ult 

DcmBSY moveq !lO,dO A.sume FALSE (no oharaoter ready) 
btst !lRdB it, Us t (a 1 ) Charaoter to read? 
bof f. s DomBSYr No, return 
moveq !lt,dO Set TRUE 

DcmBSYr rt. Return 
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DcmRD - Raad character(s) from DataComm 

DcmRD 
CrdLoop subq.w 

bmi. s 

CrdBusy b tilt 
boff .s 
mova.b 
bra.s 

CrdExit rts 

11 ,d2 
CrdExit 

ilRdBit,Ullt(a1) 
CrdBuSlY 
Uda(a1), (aO) + 

CrdLocp 

. i 

Mora to read? 
No, return 

Is char in UART? 
No, try a g a i n 
Move character to buffer 
Go for next character 

Return 

DcmWR - Writa charactar(s) to DataComm 

DcmWR 
CwrLoop subq.w ill , d 2 More to write? 

bmi.s CwrExit No, return 
remaining logic .imilar 

to DcmRD except for 
direotion of transfar 

CwrEKit rta Return 

Page 9 
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Subject E.ecuting a Program from Corvus CONCEPT Pascal 

Rev Lvi 01· 09-15-82 L. Frankl in 

This Technical Note explains the ~se of the Corvus CONCEPT Pascal 
CALL function which is used to execute a program from within a 
Pascal program. Also, the HALT procedur. is described which is 
u.ed by a Pascal program to set the CALL function result for the 
calling program. Both CALL and HALT are internal to the SVS 
Pascal oompiler. 

Refer to Technioal Note 11 for a summary of callable system 
programs and their aSSOCiated parameters (arguments). 

10. CALL Function Parameters 

The general form of the CALL function 1S: 

result :- CALL (fileIO, Ittle, Ofile, pArgPtrs, NbrArgs); 

where: 

result 

fileIO 

is the funotion result of 
function result is one of 

the called program. The 
the following values: 

o - eKeoutlon error 
o - no error 
1 insufficient code memory 
2 - code file read error 
3 file not eKecutable code 
4 - file is not linked 
5 code file open error 
6 - too many prooes.es (10 maximum) 
7 - insuffiCient data memory 
8 - terminated by user 

- is a string oontaining the program file name. If the 
volume name is not specified, the currant volume is 
searohed for the speoified program file. If the fil~ 

is not found in the our rent volume, the system volume 
is then searohed. If the volume name is spacified, 
only that volume is searohed for tha program fila. A 
program file name with a"'" prefi. indicates the 
program file 1s in the system volume. The.e are the 
same rules as requesting a program from the command 
1 i ne. 
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I f i 1 e 

Of i 1 e 

is the default input file FIB for the called program. 
INPUT may be used to .pecify the default input file of 
the current program. 

ie the default output 
OUTPUT mai be u.ed to 

file FIB for the called program. 
specify the default output file 

of the current program. 

pArgPtrs - is a pointer to an array of argument .tring pOinters. 
The array contains "NbrArgs" entries. 

NbrArgs is the number of arguments to be pas.ed to the called 
program (ARGC) 

If function key label. are in u.e when the CA~L function i. 
executed, the calling program is responsible for turning off and 
reinitializing the function key label.. If the called program 
does not require u.er input, no spacial function key label 
processing is required. 

lO . 2 CALL Function Example with No Arguments 

The following example call. a program (MEM) with no arguments: 

procedure 
type 

var 
beg in 

callpgm. 
.tr64 • stringC641. 

pstr64 .. -".tr64; 
strtbl • array Cl .. 100] 

p.trtbl • -".tetbl; 
of 

result integer; p: p.trtbl 

p := NIL. 

pstr64. 

result : .. call ('/CCS'{S/MEM',input,output,p-",O). 
end. 

This example outputs a simple memory map to the console. 
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10.3 CALL Function Example with One Argument 

The following example oalls a program (SystmMgr) with one 
argument 

procedure callpgm; 
type str64 - stringC6'lJ; 

pstr64 .. "str611; 
strtbl a array Cl .. 100J of pstr611; 

pstrtbl .. "strtbl; 

Page 3 

var result: integer; 51 str6'l; pl: pstr611; p: pstrtbl; 
beg in 
p : .. @pl; pl :- (isl; 51 :_ 'SETDAT'; 
result : .. call ('iCC.3YSMGR',input,output,p",l); 
end; 

This example outputs the current date to the console. 

10.4 CALL Funotion Example with Two Arguments 

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

procedure 
type 

var 

callpgm; 
str6'l .. string[6'll; 

pstr6'l - "str6'l; 
strtbl • array [1 .. 100l 

pstrtbl • "'strtbl; 
result integer; 

of 

sl,sZ: etr6'l; pl,pZ: 
begin 

pstr64; 

petr64; 

p: pstrtbl; 

p :. lip 1; p 1 :. (is 1 ; 
sl :. 'CSDISP'; sZ :_ 

pZ ;- (isZ; 
'ICCUTIL/CSH.ALTCHARSET' 

result :- oall ('CC.WNDMGR',input,output,p"',Z); 
end; 

This e.ample loads the alternate display character set. 

In general. the pstr64 value. (pl,pZ •.. ,pn) must be declared in 
order since they become the argument .tring pointer array (the 
oompiler allooate. the.e variable •• equentially). 
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10.~ HALT Procedure Parameter. 

The HALT procedure .et. the CALL function re.ult for the calling 
program and terminate. program proce •• ing. 
the HALT prooedure i.: 

HALT (ReturnCode); 

The general form of 

where ReturnCode i. the integer function result value pas.ed to 
the calling program. A ~ero ReturnCode i. us.d to indicate a 
.ucce •• ful oompletion. Po.itive ReturnCode value. are u.ed by 
the Operating System during program loading. Negative ReturnCode 
value. are u.ed to indioate e.ecution error •. 

If an exeoution error (negative ReturnCode) i •• et during an EXEC 
file funotion, the remaining EXEC command. are ignored. Sy.tem 
development programs, suoh a. the Pa~oal oompiler and linker, .et 
e.eoution error oode. if the program funotion i. not .ucce •• fully 
completed. Therefore, an EXEC file with .everal Pascal 
compilation. and link. i. terminated at the first exeoution 
error, .aving time by not proce •• ing invalid data. 
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NOTE 

THE EXAMPLES IN THIS FIRST SECTION ARE ACTUAL 

ASSEMBLY LANGUAGE SUBROUTINES FOUND IN CCLIB, 

THE PASCAL SYSTEM LIBRARY. 
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lilt: CCLIB.IIT.TEIT 

IGO. USF 
110 a mF 0003 
1106 014\ 
1101 3£11 
IOGA 4£00 

lOGe aOSF 
110£ mr 0003 
IOU lIel 
1114 lUI 
IOU tEDI 

0111 
1011 am 
IIIl mF 0001 
UIE GIll 
ma lEI I 
1021 UDO 

1024 ZOSF 
0124 mF 0003 
1021 US7 

me 111\ 
IOU 6714 
1130 IEaC 0001 
1034 41DI 

Pig. 

1* Fill: oalib.blt .. lnt 
1* ; 01 II. 13-KI,-U 
3· 
4t ; 

5* ; Carul COHCEPT bit anipul&tioD functions ,. ; 

7* .* GLOBAL IITFLIP, BITSET, BITCLEAR, 8117£ST, SHlFTRT, SHIFTL. ,KUEBYiE ,I 
10 I ; 

Itl Fanctlon BltFlip (dltl,bitnua. integerl. integu, 
III ; 
I3t BITFLIP KOVE.L (SPlt,1O , AO • retarn ilddress 
141 KOVEK.V (SP)+,OO-Dl , DO • bit nabl, 01 • dltl wOli 
\5. BCHG 00,01 flip tbe bit 
I6t KOVE.V 01, (SP) , pllce chuged WOld on shct 
17· JIIP (AD) ; return to Pascal 
II· 
19· , 
10· ; Faaotion BitS.t (ditl,bi tnla. Int.gerl: integer, 
lit 
u* BITSET KOVE. L (5P)+,1O , AD • retain Iddress 

13* KOVEn.V (5P)t,00-01 ; 01 • bit nabl, 01 • dltil WOld 
H· BSET 00,01 , SIt tb. bit 
n* KOVE.V 01. (SP) plilCI cbuged WOld OD stiCt 
16· JKP (AD) ; return to Pucll 
U* 
18* ; 
19* , Function Bitel." (dilll,bilDua: integlll: inlegl!, 
30 1 i 

3\1 BITeLEAI 
u· nOVE. L (SPlt,AD ; AO • letoln IddlesS 
U· KOVEn.V (SPlt,OI-OI ; DO • b it Dab I, DI • 
34· BeLl 00,01 ; cl." tb. bil 
3S 1 KOVE.V DI,(5P) ; pllce cbug.d WOld 
361 JIIP (10) , !tlurn to Pucll 
37 1 

III ; 
UI ; FanctloA BitTut (dlti,Htnua: integerl' boolean, 
401 

4\* BI17EST nOVE.L (SP)t,AD , AD • leturn IddlISS 

dltl word 

on stiCt 

UI !lOVEn.V (5PII,00-DI 
43* etR.V <SP) 

, DO = bit nabl, 01 • dlla WOld 
, usaa. fllu • 0 "I BTST 00,01 , test the bit 

u* BOFF. 5 Btl 
46* KOVE.S II,(SP) , bit is on. return llue 
471 BTl JIIP (AO) , return to Pucil 
41' 



Fil, CC~II.BIT ... nT h,. 

51' , 
U' ; Fulcliol ShillU (dltl. ill',II): illh,lI, 
51' , 

1036 lOSF $3' SH I FTlT IIOVU (SP).,1O , 10 • II tan Iddu .. 
DOli 30\F H' IIOVE .W (SPl.,DO , 01. wOld It be sbill •• 
a03l EHI '" LSR.W II, DO ; Ihilt it li,ht 
mc 3U1 H' IIOVE.W 01, (SP) , ,ub unit on Iluk 
003£ 4£00 H' JIIP (10) , ilium to Pu .. 1 

SI' 
H' 
10' , Faaclioa Shilnl (dill. ill',II). illh,tI; 
41' , 

0040 103r U' SHlFTtT IIOVE. L (SP).,lI , AD • UIIlD Iddllll 
0041 30 t F 63' IIOVE.W (SP).,DO , DO • WOld t. bI Ihi! h. 
0044 E341 64' LSL.W II, DO , sbilt it It II 
0046 3EIO 6" IIOVE .W DI, (SP) pub unit on Ilut 
1041 HOG 661 JIIP (10) , !tlull 10 Pu,,1 

0' 
U' , 

H' , Fancliol "Itel,h (a. iat.,II). b,t.; 
70' , 

004l 7\' IIl~EI'TE 
004A lOH 71' KOVE. ~ (SPI., AD 
004e 30 t F 73' lion. W (5P1 •• DI , ,tt • 
104£ lEI 0 74' IIOVE .• DO, (SP) , ilion luetion "I .. 
OOSO HDI 7" JIIP (AI) • u tUta to Pucill 

HI 
17' END 

'BITCLEAI 000011. 'BITSET OOOIlC. BTl OoalUt 'SHIFTtT 100140. 
110136+ 'BITFLIP 000100+ 'BITTEST 0000l4. 'IIAlESTTE 000041. ISHIFTIT 

o 'IIO[S 71 lius 



Filt: CCLIB.GSI.TEIT CCLIBA5K 

" , Fil.· cclib.u •. tllt 
I' , D&tl. 06-Gct-U 
31 

" ; 

Pi;1 

S' ; COtt05 CONCEPT opuitin9 syst •• iDlU\&CI 

" , 
l' ,t IDENT CCLIBASK 
f' GLOBAL OSic tSI t. OS&C tSn, OSiUS! t, Os. I tSlY, 055 j tTy pt 

10' GLOBAL OS.uDn, OSdl&pOe ,05kybdDv, OSt iaD, 
IIi GLOBAL OSoaniD. ,GSde.ZDe ,OSdc.IO, ,OSsllDe 
U' GLOBAL OSIIICRT, pOSol,,1 D, pOScorl/ad, pOSI, sllnd ,pOSd •• N •• , pOSd. t e 

13' GLOBAL ICltDir,lPutDir 
14' 
\St include 'lccoslos.qb1.as •. tilt' 



r i If CtL 18. OS!. TElT ttL IBlSII hgl 

U' , 
II' , Fi Ie ol.,b!.ua,t .. t 
II' , Dlt, lD-hg-11 
lOt , 

II' , 

u* Conus COHCEPT 0,lutin9 1,lt.a dltl .trutau .qut .. 
23' 
%4' 
IS' , 
U' ; Additioul Cornl CONCEFT Illi r.nlt codu 
17' , 

GGOOOOO3 II' rOE i 0 req .qu ; Ilul id 110 reqatlt 
H' 

0000001! 3D' [OEnotrl equ II ; Tlanspoltel not Iud, 
00000016 31' 10£t iaot Iqu U , Tia.d oat wlitin, III Ouialt .. tnt 
00000011 !l' 10Enobal .qa l3 ; Rud wi 1b00t i "lid WI it. hllll 

33' 
00000010 34' [OEwadll .qa 3J , Ilul id wild ow function 
00000011 3S t IOEwDdh .qa 33 , \/Illdow Cluh bouadu, 
GO GOOOH U' [OEvndcl Iqu 34 hulid obarlchr tit 
00000013 37' 10Ewftddc Iqa 35 , Dtlttt clllnt window 
toDOOOH 31' [OEwftdds eqa 36 , D.l.t. I,sha wiadow 
00m01S 39' [OEwndiw equ 37 ; [lIiCtift willdow 
.0000aH 40' 10£vadwr .qu 31 ; Ilnl id wildow IIcold 
00000017 41t 10£wldwl Iqa 59 , Innl i4 5,lt.a widow Duabtl 

U t 

OOIOODII U' 10EDodl, equ 40 , Dilpll, dliftl aot ulillU. 
10000069 H' [Ohok,. equ 41 , Kt,bolld dliftl lot ulillU. 
OoaoOOlA 45' 10Enotia Iqa 41 , Tiall driftl 1I0t "lllIU, 
DuOOOOZB U' [OEnoo.l .qu 43 OIlNINET dlift' aot ifiill-'I 
OOIOOOle 47' 10Eaop I t Iqu H ; Priatt! driftl lot nllll.l. 
1000003D 41' 10Ealdll Iqu 45 , No 1I0ppy dl ire It Ilot 

." 
00000032 50' 10Etbl id tqa 50 ; laul id hU. IIh, 10 
00000033 $1* 10Etbl fl Iqa H , Tlbll lall 
10000034 52' 10Etbi io .qu 51 , Tlble ntr, In II. 
OmOO3S Sit IOn,bh .qu H , hlbolEd IIIDSaiuiu .rrol 
00000036 H* IOhio,. Iqu 54 Ilulid nit I/O ,,, ... hr 
00010037 S5' 10Eplait Iqu 55 , lA"ti. plII .. tll Uoot 111,1' 
00000038 56* 10Elncc' Iqu 56 , Iud id luotln cod. 
00100039 57' IOEeltal Iqa 57 , Cloot ChrdwulI aillanoli" 

51 , 

59* , 

10* ; S,t ha COUOI rolatll 
6\* ; 

00000 UO U' pS,lCoa .ql 11110 ,poilill to addull ., nacO/I 
01100114 U' S,.I,bdFl9 Iq. 10114 ; keyboald coat,lol Illg1 
OOGOO 116 64* Syd,tlScn eqa 10116 ;itlph, 'Iift' - .,111 PII lell Ii .. 

'" Ht 

67' , S,lIta CO .. OI lqaltll 
U' 

10000000 n* SChult .qa ;wor. - 110 Uilit 

00101001 7" SCPIICIO .qa ;10111' - olllni PIIIIII .... II 



Filt: CeLlI,OSI.TElT 

uaoao04 
10010008 
ooaaaooc 
100GOOI0 
00000014 
00000018 
OOODaOIC 
10 000030 
OOOOOOlZ 
10000016 
00000011 
100DOOU 
OooaOOlE 
1000003, 
00000036 

UOG003C 
000DlO4O 
10010044 
00010041 
1000004C 
0000004£ 
mum 
00000056 
IDODOOSl 
00l0005C 

CCLlBASII 

71t SClutbp equ 
7lt SCi!,bll equ 
13. Sel,loat eqo 
74* SCs,sin eqa 
7S. sedullb equ 
76* aCdlrnu Iqu 
77 1 SCu\,ble eqa 
18* selodl, equ 
79* SCcodeit equ 
10* SCnltpro equ 
II t SCnuap r 0 e'qu 
U. SCprotbl equ 
83 t SCbootna .'qu 
HI 5eaeu,p litU 
IS* sebootd, equ 

16* 
17t 
11* , equ 
19* ; equ 
90* sellt tbl Iqu 
9t * SCr 00 tw equ 
fl* SCCUIIW equ 
UI seculrt equ 
94" SCuStlid tqu 
n" SCHsnbr equ 
96. seflsd, t equ 
97 1 SCwndtbl equ 

"" SC501 i nh tqu 
9ft SClUsreq equ 
I~Ol 

II 
16 
lD 
14 
11 
31 
34 
38 
4D 
U 
46 
SO 
54 

56 
51 
60 
64 

" n 
76 
71 
U 
U 
10 
n 

; I inl - II .. hup pOlnler 
;Iint - juap t,ble pointtl 
; lint - delnlt oulput file pOinter 
,lint - deliaH input file pOlDter 
,lint - dltice (unitl t,blt pointel 
;Iint - directory nue sl[lnq pointo! 
;Iint - oser llble pointer 
,word - 5,st •• dltl 
;Iint - code iuap Ilble pOinte! 
,word - nut prOC151 naabl! 
;wold - Duber 01 Ploces .. , 
;Iiot - process llble POlotll 
;Iint - boot deuce Dlae pOlotel 
; lint - aeaol, a,p po lntu 
;wold - bool deuce nube! 

, CONCEPT lddilions 
;word - nnused 
;word - anued 
;Iint - slot t,ble pointtt 
;Iint - loot wiodow c.cocd potatol 
,Iiot - cUlc.nt window Itcold pointer 
; lint - cUllenl te,boud recold pointe! 
;wold - Consllll,tion user 10 
;llot - cUllent fusion nuabtl stllng poinlu 
;Iint - cUlrent flclion dlle stung pOinte! 
;Iint - window tiblt pOlDtel 
;wold - SUlptnd inhibi t count 
;word - suspend IIquul if non-lllO 



rIle eCLlS OSITEIT CeLIBASII Page 

101' • 

103' 5,111. V.clor lqulll 

104' 
10000000 lOS' SVuwr i t. tqa 0'4 ;nil wrill 

00000004 106' SVullld eqa 1 *4 .vlil rue 

00000008 117' SVuclur .qa 1*4 .unil clur 

oooooooe 101' SVabas, Iqa 3'4 • vail bUl, 

10000010 109' SVpul Iqa 4'4 • pal 
00000014 116' SV911 .qu S*4 ; ,.t 

10000018 111' eVil1 I .qu "4 • iii! 
Oooooole 1U* SVopen • qD 1'4 .op .. 

aOOOO010 113' eVc1011 .qu 8*4 .clol1 

00000024 114' SVwlObu .qa "4 .WI i tlch&! 

OOOGOOle 115' SVrdchr Iqu 10*4 .r .. dehu 

oooome 116' SVbltto .qu 11'4 • bloetlo 
;0000030 117* Sv.ut .qu U'4 ;1I.t 
OOQOOO34 118' SVn.w .qu 11*4 ,ltW 

000G0038 119* SVdspou Iqa 14'4 .dilpOII 

00GOlO3e 110' SV.ut .qu 1S*4 ;Iut 
10000040 !Z1* SVrllul Iqu 16*4 .111 .... 
00000044 111' SV.,,"1 .qu 17'4 ; ••• or, ulillbll 

00000048 U3* 5Vg.tdi I .qu 18*4 .g.1 direclor, 

00000060 114' SVcrtplk .qa 14*4 ;ellot pill .... 

10000064 US* IVulIII .qa IS*4 .nit Ihlut 

0000007C 1U* .Vcli Iqa 31*4 • cound I ill inluprellr 

00000080 117' SVglltn •• qu a*4 .g.t 101 .. , III .. 

00000084 168' SVuldll .qu U'4 .cblct uli. dirtolOlI 

10000088 121* IVflpdir Iqu 34*4 .llip direclor, 

OaOOOOBC 130* SVscbdir tqu 35*4 ; lIueb .i rector, 

00000090 131' SVd.lul Iqu H*4 ;d.I.1t diltotor, ulr, 

00000094 131* SVpuldir Iqa 3714 ;write dilutor, 

00000098 133' 5Vuiutl .qu 31 14 .allt iDlIl1I 

134' 
135' , 
136 t • 1I •• 0r, IIlp Equl .. 

13 7* • 
OOGOOOOO 11I* ""Iodll .qu .lilt - low dltl pOilter 

00000004 139* lIIIhidll .qa ; I ill - kit. dltl pOiatll 

00000008 141t ""Ioood .ql .lilt - low cod' poialer 

OOmOGe 141* lIIIhicod tqu 11 ; Iiat - kitl 00'1 poiller 

00000010 141* ""btlw .qa \6 ,word - boot twltchu 

0000G01l 143* ""bid .. .ql 11 ;word - boot dnlo, nuer 

00000014 144' ""Ullt .ql ID ;word - hot .Iot Dllhr 

000000 U 145' ""btln .,u n ;word - boot IIrnr nuer 

00000011 146* ""bldn Iqa 24 ,word - bool dr in IIlhl 

OOOOOOIA 141* ""b tblt Iqa U ;word - hot "lUI Uoet ... hr 

Iut 



Filt: eCLIS.OSl.TElT eeLlSASII F.g_ 

ISO· i 
nl~ i Uai t T.bh EqUitu 
lSit 

muon lUll UTiodu .qu , lint - ltD dru.r pOinter 

ImOOo. U4 i UTbll equ i bool - blocted duice thq 

10000107 ISS. UTatd Iqu , bool - aouated dnice t I.g 

10100081 I56 A UTdid equ ,slr7 - duice ID 

10000010 1S7. UTlis eqa 1& ,Iinl - deuce SIlt 

001D0014 ISlt UTIli e.a 10 ibyh - deuce slol 

aoooom ISra UTlrv equ ZI ibylt - dnice strur 

00001016 161. UTdu eqa U ,byle - dilt drift nlbr 

100I0G17 111' UTlyp e.u 13 i by It - dist dr iu type 
00100011 161' UTlpt •• u H ibylt - lectors pet Illot 

fGOIOOIY 163 1 UTlp. equ 25 ,byte - huts per side 
mooolA 1641 UTro equ 26 ibool - dltioe read only 

USI i Iqu 17 ,byle - ... unused 

moooic IU. UTblt equ 16. ,linl - dist bue block 
10010020 167t UTlen Iqu 32 entr, length 

141' 
U9 t i 
17,t , 5101 T,ble £qUltu 
171 t , 

100UOOO IHt STblll1 eqa ,boot Ilot naaber 

oomon 171* STbtsu equ ,boot StrUI nalbtl 
10000004 IHt STlcllt Iqu ,&elin .101 nuabtl 

10100006 I7S' STlcu, eqa ,101 i n sener nuaber 
10010001 176 t STllllt equ illl.rRltl 1101 auabet 
OmOODA 177' STllll' equ 10 i.lI ... n,11 sUllr anber 
IOOIOOOC 171t STiDio eqa 12 illr" (I. .Si of 

17f' 
10000000 1I0 t STubr eqa 5101 naahr (1-5) 

00000001 Ill' STt,pe eqa dluce l,pl (slott,p's) 
10 001 on lIZ' STndu equ nUlb.r 01 dr ius 
10000004 IU' STiAtoL equ dltici info len9th 

1141 



F II. CeLli 051 TElT em BAS" Pig. 

116' , 
117' Chulelt! 5.1 Record Equlll 

III' , 
00000000 11" CSlblloe equ ,chiuetu lit dill pOill" 

00000004 I II' CSlpcb eqa , IClDlinli PII CbUHl1I (USUII widel 

00000006 1'1' CSbpeb .qa ,bils PII ebluetlC ("rtiell bightl 

DOODOOOI 19%' CShlt cb eqo ;Iiul cbuuler cod. - ascii 

.OOOOOIA 193' CSlutcA Iqu 10 ,Iut cblllet" cod. - neil 
OOOOOOOC 1'4' CSaut .qa II ,aut ou4 in pOSitioning 0.111 

OOOOOGIO 19S • CS,ttrl .qu Ii "tlribattl 

I'" bit 0 • I - "Iliell olifDl,lioD 

OOO.OOIi 1911 CSII I rl .qa 17 ,cQu.nll, Ululld 

III' 

I'" , 
100' , IIi ndow R.cor d EqUlIIi 

10 I' 

00000000 lOll \/Rebupt Iqu ,cbu,etu Itt poutll 

00010004 203' \/Rhoa.pl .qv ,boa. (upp .. 1.11) poialtr 

00000008 104' IIRcv[ldr .qu ,carnnl 10Cltioa poiatel 

OOOOOOOC IDS' \/Rhoa.ol eqa \1 ,bit 011111 01 boa. I aellt on 

OODOOOOE 10" IIRbull .qQ 14 ,boal lulu, "lllin 10 rool wiadow 

00000010 107' \/Rbul, Iqa I' ,boa. , "lUi, nlilin 10 1001 wildow 

1000001. 10.' IIRlnqlhl .qa II , .... iaa. J ullt, (fl,ti" 10 window (bill) 

00000014 H" IIRlaglhy .qa 10 ,aulaua, niue, (fl.li" to Window (bitll 

00000016 lID' \/Relln equ U ; cuunl I ulUl (bill) 

00010018 lIl' IIReQIS, eqo 14 ,nnenl , nlae (billl 

OOOOOGIA Ill' \/Rbiloll equ U ,bll ollnl 01 cutllnt Idd[1I1 

OOOOOOIC 113' IIRglUql eqo II ;9 u pbics - OliO in I {bi 15 Itillin 10 ha. locI 

OOOOOOIE 114' IIRq[orqr equ 30 ,9"phiel - ori,ln, {bitl (fllt"e 10 boa. loc I 

00100010 liS' \/R,tt[1 equ 31 "llliballl 

1\ " 
00000000 lI7' Inu II tqu inftlll 'ideo aod. 
oooooal UI' undsc[ equ GndtlSCOII aod. 

0000000; 11" iniaod Iqu inurl aodt 

10010003 1l0' 'iddlfll Iqu o • II 01 8, I • B 01 1/ 

00100004 HI' no.ulo I I equ o • ulo LF wlCI, I • no ulo Lr 
00000005 HI' 'YIWID Iqu 1,llta dtlin.d wildow 

ODOOOOO~ 113' lOtift tqu IClift window 

10000007 H4' suspend equ svsp.nded wi adow 

111' 
000100,1 116' \/Rill [I equ 33 "tt[ibulll 

1I7' 
00000000 lIl' ,It I Iqu • U[tiCiI. • builOlt.1 .Cllln 

00000001 lIf' ,uphic equ • II.pbiei, • chlluter aode 

00000001 130' cU[son eqa • carlor 0'1 • clnor off 
00010003 UI' iDYCQls equ I • lD'USI, I • ondull.1 CO(lO I 

00000004 Ill' wr .pon tqu I: wIap. o • clip II loin 

0010000~ 133' noscloll tqa • 10 ICIol1. o • IC I 0 II 
00000006 134' c Illc .qu • ",ill aod. 
00000007 135' ,idlfl tqu I • intllit o • norall 

13" 
001O001l 137' \/RsI.lt eqa 34 ,Iud 101 hcodinl IIC'PI SI~lInc .. 

lOOOOOll Ill' \/RrcdltD .qu 35 ,widow dISCI ipl ioa record I"glll 

131' 



File CCLIB.OSl.TElT 

0000D014 

CCLIBAS" 

240* IIRlengtb Iqu 

241* 

Plge 

ilOtuil WiDdow ucold leDgth 



Fill ceLII.OSITElT CCLlBASIi hQt 

H3' 
IHt , 
145 t , OSACTstT - Gtt &etin II at luetin 
2U' 
l47t FUNCTION OSulSI t. inlt9u; 
241' ; 

0000 249' OSlcUlt 
0000 lZ7I 0110 ISOt aon. pS,ICoa.W,11 ,Ce t pointll 10 S,ICaa 
0004 2U1 D03t 25 I t .on. I 5Cllltbl(IU,&I ,Ctt pointll to 1101 hUt 
0001 3F" 0004 0004 252' aou. W STlcIIIII\) ,41&,) ,Ctl aelin 1101 Iroa 1101 hUe 
DDOE ms 253 t I Is ;ReluR 

U4 t 

2S5 t , 
15,1 OSACTSRV - Ctl Icliu ulur lanction 
1S7' , 
l5I t ; FUNCTION Osle tSn: inltOI( ; 
IH' ; 

DO J 0 UDt Ohe ISII 
DO 10 lZ 78 0110 UII a"t.1 pS,ICoa.w,11 ;Cel pOlntu 10 S,ICoa 
0014 al! 003C U2 1 aott.1 SCllt Ibl(l\) ,11 ,C.I poinlll 10 1101 IIbl. 
0018 3Fi9 0006 0004 143 1 aou.w STlelnll\) ,41Ip) ,Ctt Iclin Ulnr Iroa .101 Ilblt 
00 IE 4£75 U4 t r t. ;lIlon 

US t 

H6 1 ; 

147 t , OsALT5LT - Ctl l!tunalt Ilat faaolin 
lUI 

16f t FUNCTION 05alllll. inltQlli 
l7It , 

DOlO UI' OSaIISIt 
IUD JIll 0110 Ul' ant.1 ,S,sCoa. w, &I ;Ctt pointu 10 S,ICoa 
0024 lUI 003t 113' anl.1 SCIltlbtl&1l ,&I ;C.I poinltr to I1at tiH. 
1011 3F" 0001 fOD4 274t aott.w 5TII.II(11I ,41.p) iCtl Iltuutt Ilot fro. llot tlblt 
mE 4£75 us t III ;lItul 

IHt 
Z77t ; 
171t i 05ALTSIV - Ctt Illtnlll Iltnr luetin 
17ft ; 
1I0t FUNCTION OSI ItSn: iattOIr ; 
ZI\' 

0030 Zllt OhlUn 
0030 1111 0110 U3 t anl.1 ,a,.cOa.w,11 ;Ctt ,ointu to S,.Coa 
0034 IW ooat H4t ani. 1 IC.lllbl(ll) ,&I jCtt ,oinltr to tlot tlU, 
1031 3F" 0001 0014 US t aon.w STlltul&1l ,4I.p) jClt IlItU11I Itrnl leo. llot tabll 
DOlE 4£7S Hit rt. ililln 

lilt 



File. CCLIB. 051. TElT 

OOtO 
e040 ,OSE 
0042 3DIF 
1044 548F 
0046 5340 
0048 601 C 
OOU OC4Q 0005 

104& 6CI6 
1050 corc 0004 
GOS4 1640 OOOC 
0058 2171 0110 
ODS'; 2W 003C 
0040 1F31 0001 
0064 6002 

0066 4il1 

0061 HOD 

Dau 
IOU 20SF 
106C S4IF 
006E %%11 OIBD 
0071 U69 0014 

1016 301' 
DOH 1449 
107A core OOiD 
007E OSCO 

1080 "69 0001 
OU4 2Hl 000l 

'088 7011 
lOlA SSCI 
108C 6700 0004 
DUD 7000 
0092 IFOO 
0094 . UOI 

CCLIBASM PaQI 

UI' ; 
UO' ; OS5LTTYPE - eli dniel type 101 slot function 
291' , 
a •• , FUNCTION OSsltType (slot: integtl). slottypI, 

213' , ".* 0551 tType 
US· 
296' 
.,1' 
198' 
199' 
300' 
30 I' 
3D,' 
303' 
304' 
305 1 

306' 
301' 

3OB' 

aoYe. I (sp)t,aD 
aon.w (,ph,dO 
addq.1 U,sp 
lubq. w i 1, dO 
bll.s tlttyp8 
capi.w .S,dO 
bge.s slttyp8 
aulu UTuloL,dO 
addl.w 15Tlnfo,dO 
aou.l PS,ICoa.W,I! 
aove.! SCslttbliall,a! 
aOfl.b STtype(al,dl.w),-ISp! 

bu.s slUrp' 

301' slttypl elf.b -(,pI 
3\ I. 

3\1' slltyp' jap 
311 t 

313 t , 

,Sau [llUln add lesS 
,Gel 5101 noabel 
,Reaou function IlSult floll 5tH~ 
,Compute oflut Into slot (abi. 
,LIIOI letuln If siol nol uild 

,&1101 [ftuln It sfot not uiid 

" 
,Cet pOlntel 10 SysColI 
,Get pOinte! [0 slot table 
,Get siot type lor slot 
,altUln 

,Sit slot type to no dnice 

,Retuln 

314' ; OSEITCRT - Check for .. terRil CRT function 
31 ~t ; 

3\6 t ; FUNCTION OSutCRT: boolean; 
311' ; 
311' OStitCRT 
319 t 

310' 
31l t 

311' 
323' 
314' 
325' 

3U' 
3U' 
318' 
3H' 
330 t 

331' 

331' 
333' ncrt. 
334' 
135' 

aoft. 
lddq .1 

aoft.1 
aoft. I 
a09l. W 

aon.1 
aula 
add •. 1 
aove .1 

a~".1 

aouq 
cap •. 1 
blq 
aonq 
aon.~ 

jap 

(Sp)t,IO 

II ,IP 
pS,teoa.w, II 
SCdnhb(ll) "I 
(allt,dO 
al, II 
I~Tlen,dO 

d.O ,41 
UTiodu(all ,al 
UTiodu (al! ,ill 
II, dO 

ai, " 
eler t. 
10, dO 
dD,-(sp) 
(iO) 

,Sue retoln .ddless 
,Rnon function lesult iroa 5iH' 

;Cet pOlDter to Sysee. 
,Get pointu to duiee t,ble 
,Get nuaber of dnice5 
,Coapute lut deuce pOinte! 

" ; , 
,Cet dlivlI pOlnilli 

;' 

,Assne TRUE 
,01"11 fOJ • dllYII [KUOEV]' 
iYes, retu[n 
;Set FALSE 
,Set function Iisuit 
,RetulD 



File CCLIB.OSI TUT CCLIBASII PI,. 10 

337t , 

3U t , 051"0,, - Gel Inilaa duici nUlbtl fane ti Oft 
331 1 , 

14 GI , FUNCTION OSlnO ... IDI'911 , 
3U t ; 

C096 341 1 oSauO .. 
1091 WI 0110 343 t 8Ou.1 ,S,ICOI.W, AI ,GI I pOinl1! 10 S,ICOI 
DOH 116' 0014 344 t lOti .1 SUnllb(IIl ,II ,Ctl pointel to dluce IIbl1 
GOVE HI! 0004 3U t lon.w (1Il,41s,) ,Gtl nuabet 01 dnielS 
vOAl H7S 1411 III ;Rtlon 

14 7t 

341 1 

149 t OSdi.,O, - C.I OISHU dllftl dnic. naabl! lunclion 
3Ht 
IHI , FUNCTIOII 054 i 5,0, : iall9tl, 
3S11 

OOH 3$3 1 OSdil,D, 
IOA4 4U7 354' olt .W -( .,) ,C.l nUlber 01 dlllcn 

OOA' II EE 355' hl.1 OSauD .. ;1 

OOAl 301 r 356' 10".W (5,)+,dO ;' 

OOAA 3FH 0004 3$1' lon.v dO.4(I,) ;S.t functi o. ulul t 
100E 4E11 3S1' I II ,Rltarn 

n,' 
360t , 

I"t , OSt,UD, - GIl 1110 dri'l! d"ice nOlbll Inotion 

HI' , 
3U t , FUNCTION (lSk,'dO,. 1D 11911 ; 

364' , 
0180 US t OSt,bdO, 
OOBO 416 7 366 t cit .W -( 5,) ,Gel nUlbtt 0 I du i cIS 
OOBI liE! 31 7t bn. , OSluOn ;t 

00B4 301 F 3U t IOft.W (.,)+.dO , t 

DOh 5340 HI' sobq 11 ,dO , CII dn i cl nolbll 
lOBI 3£40 0004 370 t Inl.W dl,4(.,) ,511 lunction lesUIt 
OOBe 4£15 371 t lit ,RelolD 

372 t 

373· 
374t 051110, - Gil TIllER d"lIl de .. el luaber 1 uac I i on 
3n t 

376 t • FUNCTION OSIIID,. In11911; 
377t , 

OOBE 371 1 051.10, 
lOBE 4111 379 t el t.w -( 5p) ,Cet naabtt 0 I dn i CIS 

lOCO II 04 310 1 bit .1 OS-nOli ; * 
OOCI 30IF 311 t Int.w (splt,dO 

" 
00C4 5S 40 3U t n.q IJ ,dO ;Gel dt .. cl nlbet 

IOC6 3F40 0004 383 t aon.w .0,4(.,) ;Set lunclion lualt 
OOCA !t7S 3I4 t lit ,Retora 

385 t 

3U* 
1I7 t OSalnID, - ell OIlNINET dl iUI dniCi A.lhr lanctiol 
311* ; 

II '* , FUNCTION OSolniO,. illt,II, 
311 1 



File: CCLIB.DSI.TElT CCLIBA5" hV' 11 

OOCC 39l t DSouIO, 

aoce 4U7 392 t cl I.W -( Ipl ,Cet nu.btl 01 deuces 

OOCE 61 C6 3U' bl! .s O$auOn ; I 

GOOD 3D IF 394 t .on. w (sp)+,dO 
" 

0001 5740 US' iubq U,dO ,eet d.uce nuber 

0004 3F40 0004 396 t .on. w dO,4(lp) ,Sit function rlsull 

aODI 4E7S 397 t rts ,Reiarn 

SfB" 
3'9 t ; 
4001 ; 05dcaZO, - Cet DTACO"Z driftr duice naabu function 

40 I' 
402' ; FUNCTION D5dc.Zllt. inltger; 
403" , 

OOOA H4t 05dc.10, 

UDA 4W US t CILW -( sp I ,Cft Au.ber 0 I deu ces 
OOOC 61 88 406 1 bl! .1 OS ... Dn " 
10.DE 30lF 407' .o ... w (,p)t,dO ,t 

ODEO S940 40'" subq 14,dO ,Cli deu Ct nu.btl 
10EZ 3F40 0004 40,t .ove. W dO,4(spl ,Set functioD ruul t 

OOU 4E75 4\ 0' 115 ;ft.lvln 
411' 
411" 
413' ; OSdc.IO, - Cel DTACOIII dt iftl de"ce nuabu lunction 
414t , 

415 t , FUNCTION OSdo.IO,; inteter; 
416 t , 

OOEI 417t 05de.10, 
00E8 416 7 418 t clr .w - (Ipl ;C., nu.ber of devices 
OOEA 61AA 

4\ " 
bl! .5 OS.uDn ;1 

IDEC 3D IF UO' .O ... W (lp)+,dO ;' 
OOEE 5840 411' subq IS ,dO ,eel device nuabu 
lara 3F40 0004 ntt .0Ye.w dO,4(spl ,Set function IUUIt 
00F4 4E7S 413" I II ,R. t u In 

414' 
415' , 
416' ; 05&110, - Cet SLOTIO driftl dn ice nu.ber f une t i on 
4Z 7" 
418" ; FUNCTION OSlltD,; integer; 

U,' , 
DOH 430' OhIIO, 
eon 4H7 431' cl LW -( IP) ,Cet nUlbe! of dlucu 
OOFI 619t 4U t bl! .S OS ... On 

" 
IOU 30lr 433' ..... w (lp)+,dO 

" 
Dare sou 434 t lubq " ,dO ,Cet deY i ce ouaber 
10Ft 3F40 0004 435 t .Oft.w dO, 4( sp I ,Set (unction resalt 
0102 4£75 436 t rtl ,Return 

43 7' 



r i It. CCLI B. as I. TEIT CCLIlAS" hgt 11 

'I" , 
440' , pOSutllO - &.t COlltlllllloli utI! ID poiRttl 
HI' 
441' , FUNCTION pOhur 10: poialer ; 

443' 
0104 44 4' pGSalir ID 
0104 HlI 0111 0004 445' aon.l pS,ICOI.W, 4( Ip) ; &el pOlnl1( to SJ.Cal 
OIOl our 0000 104e 416' Iddl . 1 tSCusIIIO, lisp) ,Gil pOlnl" 10 user ID 
0110 0004 
1111 H1S 441 t r I. ,R,tarn 

441' 
449' , 
450' , pOSculiad - ett carrllt window recard pointe! 

UI' 
451' FIIHCTIOH p05carlind. pOlntll, 
453' , 

0114 4S1' pOScarlind 
1114 1011 0110 4SS' Ion. 1 pS,ICOI. w, iO ,Cet pointer to S,5COI 
0118 lFU 0044 00G4 4H' lon.l securrw(II),41Ip) ,Gil currnt window poiater 
OIIE 1E1S 457' r II ,Rttun 

HI' 
45" 
460' ; pGSs,tllad - eft 1,lt'l window Itcord pouler 
HI' 
461' FUNCTION p051,llIad (wnd"r. IItt,IC). pOlnler; 

411' , 
DIU 161' p051,11I" 
ola au 415' 10u.1 ('ph,iO ,SUI ularn Iddrll. 
Dill 30 IF 4H' Ion .w lip)" dl ,Cit 1,11'1 wlOdaw nVlbtl 
1114 HOI H7' IOU. I il,-(Ip) ,Restore leloln Iddrlls 
011& ,HI H" Ill.w U,dO ,Cit indtl to Window poialll 

01 ZI iDU OIU 16" lou.l pS,ICOI.W, II ,Ge t po I n t I[ to S"COI 
Due lUI DOH 410' Ion .1 Sewndlbl (,0),10 ,Gtl POIIIIII 10 window tlblt 
0130 ,m 0001 DOli 471' 1'91.1 O(IO,dOI,H.p) ,Gil window pO iller 
Dill 4£15 HI' r ts ,RtIUD 

473' 
474' , 

415' pOSdnNIl - Gil duict Ult poiDle, 
4H' , 
417' , FUNCTION pOSdllNIl {anlnh. inlegtrl. poinltl; 

411' , 
0131 47" pOSdnN11 

113' 101r 110' Ian. I (spi.,aQ ,Slfe retain Iddrlu 

GIll 30 IF III' IOYI.W (lplt,dO ,&.t ani I DOlbtl 
113e eorc 0010 411' lula 'UTltD,dO ,COlput, Intr, ind .. 
0140 !FOI 413' IOU. 10,-(lpl ,illt"l utarl Iddrlll 
1141 un 0110 414' IOU. pS,SCOI. W, &0 ,&It poialer to S,ICOI 
o IH lOll 0014 415' IOU .1 SCduh.(.O),IO ;Glt pointll to dniel tlble 

114A 01 Fe 0000 0102 4161 Addl. I 12,10 ;Glt pointer to dnice ID 
0150 oleo 417' .dd'.1 n,iO ;' 

0151 Dl rc 0000 0001 411' Idd •. 1 .IITdid,iO ; t 

OIH lFU 0004 41" Ion .1 d,tllpl ,Stt (anetio. Ilialt 

Gl5C 1E1S 490' rll ,blan 

411' 



Ellt CCLIB.QSITtXT CCLIBASII 

491' , 

.,3' pOSdltl - Cet srslu dltl ~olnlu 
4941 , 

49s t , FUNCTION pOSdlte. poinler, 

496' ; 
01SE 497' pOSdl It 
01 SE lF18 0180 0004 H8' .au. pSysea •. w, 4( 5p I ;G.I palnler 10 SysCo. 
0164 OUF 0000 0010 499' Iddi .1 ISCladlJ,4ispl ,Gei pOlnltt 10 sJ51 •• dll. 
016A 0004 
OI4C H7S sao' 115 ;RelulR 

so I * 



ril •. CCLIB.OSI.TElT 

OI6E U1S 
oln i06I 
0176 2010 
Din 4EDO 

017C 201& 
0180 au 
at 84 2010 
0181 4EOO 

018A 'OU 
118t 60EO 

0110 
0001 
0000 

0110 
OOIC 
DODO 

IlIE 303C 0094 
0192 60Dl 

tCLIBlSI'I FiQ' 14 

~OI' , 
'04' ; JSV~CT - Juap to lootiat il I,.t.a uctol 
SIS' 
S06' ; PUUtllll: 01.\/ - ollitt in .y.l .. nctor 
507' , 
SOl' JSVEeT HOYE. L ,5"Coa. \/, AI , lAO) • 1,lcoa 
SU' KOVE. L SCjt,bl.llQl,AD ; lAO) • 1,"lct 
510' KOVE. L o aD, DO. \/) ,lD iAO) • duired 
S II' JIIP lAO) Go 10 i I! 
SU' 
~ 13' , 
514' , JUVECT - JUip to 10uUae in UIII uctor 
515' , 
SU' , PuultllS; DO.\/ - olfStI in 1111 HctOI 
S 17' , 
511' JUVECT 1I0VE. L pSysCoa. \/, AD , I AD) • 1,5coa 
S19' 1I0VE. L Seutabl.llOl,AD , IlDi • oUlne! 

roal ine 

HO' "OVE. L OIAO,oO.\/l,AO ; lAO) • dlSlred 10UtiDl 

511' 
SU' 
sa- , 

J"P (10) 

U4 t ; ICETDll - Rud i dlllctOI, 
sn-

Co to i U 

U" , proc,.all IOtldil Ihid: Old; '" Idu. dictctory, HI OnSloct.d. Soolun, 
517- , 
Sat, 

519' leETD II 1I0VED 
530' lRA.S 

HI' 
SU' ; 

Hr Iduno. ilttg,,; HI OnYllid. Soo!unl, .ltuDaL 

tSVolldil,DI 
JSVEeT 

533' ; IPUiDll - \/" II i di [fctory 
534' ; 
S3S' procedure 'putdil (UI Uil. dillctory; Iduno. inIIQer); 
SU' ; 
537' IPUTDII KOVE.II ISVput.il,DO 
S3I' 111.5 JavEer 
$I ,. 

~ 



ri Ie. CeLIB.OSI.TElT CClIBA511 P'ge IS 

S41 t END 

ACTIVE 00000004 10EIINDrN ooooom SeBOOTDV 00000036 STNKBR GOOOOaO UTDID GOGO_DOl 
ClRSe 0000000. IOEIINDIII OOOOOIlS SCBOOTNl! 000000%£ 3lTHE 00000001 uTDRV 00000016 
CSATTRI 00000010 IOEIINDIIN 00000027 SeCODEJT 00000012 SUSPEND 00000007 UTIOCR .. OOOGOOOI 
CSAlTRI 00000011 10EIINDIIR a a 0 0 0 0 16 seeURRK OODOOO48 SVBUlO 00DOO02e UTLEIi 00000020 
CSBPeH 00000001 JSVEeT 00016E+ 5eCURRII 00000044 SVCLI 0000007e UTllTD 00000007 
eSFRSTCN 00000001 JUVECT 00017C+ SCDEVTAB 00000014 SVCLOS£ 00000020 UTRO ooooooa 
CSLASTCH 00000001 HIIBTBLI OOOOOOIA SCDIRNAK 00000018 SVCRKPTH 00000060 UTSIZ 00000010 
CSlPeH 00000001 HIIBTD£V 00000011 seFREEHP 00000004 SVDELENT 00000090 UTSLT 00000014 
CSHASK OOOOOOOC HIIBTDRV 00000018 selORSLT 00000000 SVDSPOS£ 00000031 UTSPT 00000018 
CSTILLOC OOOOUOO HIIBTSLT 00000011 SCJTABlE 00000008 SVFLPDIR 00000018 UTSRV 00000015 
CURSOH 00000002 HIIBTSRV 00000016 sellEHIIAP 00000031 5VGET 00000014 UTTPS omooll 
mRTI 000091+ HIIBTSII 000000 I 0 SCNUIIPRO 00000028 SVGETOIR 00000048 UTTYP 00000017 
GRAPHIC 00000001 HllHICOO OOOOOOOC SCNITPRO 00000016 SVGETVNII 00000080 VERT 00000000 
IHSKOD 00000001 III\HIOTA 00000004 sePROCNO 00000002 SVIHIT 0000 OIlS VIODEFLT 00000003 
INVCURS 00000003 HIILOCOO 00000008 SCrROTBL ooooooa SVKARK 0000003C VIDSET 00010007 
INVRSE 00000000 HIILODTA 00000000 seROON 00000040 SVKAVAIL 00000044 \lBAPON 00000004 
10EeLlKF 00000039 NOAUTOLF 00000004 SCSLTTBl 0000003C SVNEII 00000034 llRATTRI 00000020 
IQEFHCtD 00000031 NOSCROLL 00000005 SCSUSINH OOOOOOSA SVOP~N OOOOOOIC llRATTR2 00000021 
10EIOREO 00000003 ·OSACTSLT 000000+ SCSUSREO 0000005C SVPUT 00000010 lIasASEl OOQOOOO£ 
IOEKYBTE moms ·OSACTSRV 000010. SCSYSIH 00000010 svrUTDIR 1000l0H ilRBASEY 00010010 
10ENFDRV 10000GZD ·OSALTSlT 000020+ sesysoUT OOOOOOOC SVRDCHAR oooooon IIRBITOFS OOOQOOIl 
10ENoaur 00000017 ·OSALTSRV 000030+ SCTODAY 00000020 SVRttASE 00000040 IIICHARPT 00000000 
10£HODSP 00000021 ·OSDCKIDV 0000£1. SCUSERID nOOOO04e SVSCHDIR 0000 ODIC IIRCURADR 10000008 
10ENOlYB OOOOOOZt ·osoell2DV OOooDA+ SeUTABlE OOOOOOIC SVSE EK ooooono \lRCUR$1 00000011 
10EIIOOIIN ooooom ·OSDiSPDV 000DA4+ SCVRSDAT 00000051 SVU8USY OOOOOOOt IIReURSY 00000018 
10ENOPIT OOOOOOZC *OSElTCRT OOOOU+ SCVBSNBR 000 0 0 0 ~ E SVUCL£AR ooouooa IIRGROR~I 0000001e 
10ENOTIII GOOOOOU ·OSIYBDOV OOOOBO. SellNDTBL OOOIOIS6 SVUIHSTL 0000019' IIReRORey OOOOOOlE 
10EHOTSN OOOOODIS ·OSIIAlOEV 000096. SLTTYPI 000066. SVUiEAD 00000004 IIRHOKtOF OOOOOOOC 
10EPRKLH 00000037 ·OSOIlNIOV . ooooee. SLlTm 000068+ SVUSTlT OOOOOO'~ IIRHOIIEfT DOOI0004 
10ETSLFL 0000003, *OSSLTDV 00OOF4+ STACSLT 00000004 SVUIIRlTE 00000000 IIRLENGTH 00100024 
10ETSLIO 00000032 ·OSSllTYP 000040+ STACSRV 00000006 SVVlLDIR 00000084 IIRLNGTHI OODOom 
10ETBLIV 0000au4 *OSTIIIDV OOOOlE+ STALSLT 00000011 svvaCHAR 00000024 IIILHGTHY mooD 14 
10ETIIIOT 0000001£ ·poseURIIN 000114+ STALSIV OOOOOOOA SiS BYTES OOOOOIU VRRCDLEH 00GIOU3 
10EUIOPK 0000011£ ·POSDATE 000 \SEt STBTSL! 00000000 SYSUBOF 00UOll4 lIaSTATE 00000021 
IOEIINOSE 00000021 ·POSDEVNA 000138. STBTUV 00000001 SYSIiIN 0000000$ tleETOIR aaOIIA. 
IPEllNOCS OOOOOOU ·POSSYSIIN 000120. STINFO OOOOIDOC UHDStl 00000001 tlPUTOIR 000 liE. 
10EIINDOC ooooom iPOSUSERI 000104+ STINFOl 00000004 LiBLF 00000006 
IOMOOS 00000024 PSYSCOII 00000 \10 STHDRV 00000001 UTILI 000000 Ie 

I .rrors. 541 lillil. 





NOTE 

THE EXAMPLES IN THE FOLLOWING TWO SECTIONS ARE 

EXAMPLES ONLY. THEY DO NOT REFLECT THE CURRENT 

OPERATING SYSTEM. 



• Flit. TI"ER. DRV .TElT 

It ; 

Z* • lill 
3' • date 
4' 

tian.dr'.tut 
ZO-SEPTEHBER-I9U U 

S* • INCLUDE FILES USED : 

'* ; 
7' ; 

tiaer.clt.tut 
Iccos/n.gbl."a. tilt 

• HAS CALAND£R CLOCK CODE 
; as GLOBAL EOUATES ,. ; ,t 14-0.-82 

IQt ; G4-U-aa 

II' ; 04-U-12 

u* U-G1-U 

13' 
14' ; 
151 ; 07-07-U 

16* ; 17-07-11 

17* ; 09-10-1% 
IB
If- ; 
20* ; 

tb Added tersion dah before TIHERDRV - entry POlDt 
tb ChUIld IORESULT d.finilions to use the global lile definitions 
tb aean,d ,olaa. nue Iroa liau .clt. tilt includ. 
tb Cbang,d lor ftlll In. 4 proCISSOI bOlld chugts. lIill find the 

COIllot add,u. to ate (Ii ther !SOFEI 01 130FIII 
addld stou91 loc to lue corrlct iddltU 

U Addld Hudll to dl i ,er 
tb Flit' tlrOI Ia equales 101 dillulnl rn bOlld addllis ,quiles 
II Chuged IIrltl cloct to ltop/stllt cloct in ordll 10 IIro 

Stcondl IRd tuths Iilldl (in TlHER.CLI.TElTI 

ZI' ; INCLUDE as CLOBALS HERE 
21* ; 

153* 
1st· ; 

LIST ON 



Fd, Tl"ER DRVTEIT P~9' 



File: TIIIER.DRV.TEI! Fi" 

251* ; EQUATES FOR ALL TillER DRIVEl sOF'NARE 

25'* ; 
160* ; BIT NUIIBER DEFINITIONS 
161* ; 

00000000 262* BITDO tOU ; BIT 0 
OOOOOODI 163* BITDI EOU ,BIT I 
DOOOOm 164* IITD2 tOU ; BIT 2 
00000013 26S* IITD3 EGU ,BIT 3 
10000004 2U* IITD4 tGU ,BIT 4 
00000005 267* BITD5 EOU ;BIT ~ 

00060006 US* BlTD' EOU ;BIT 6 
00000007 2"* BITD7 EOU ;BIT 7 

270-
m * ; TIllER INTERRUPT VECTOR ADDRESS 
172* , 

00000074 273* VECTOR EOU 1000074 ; INTERRUPT VECTOR IS 
274* ; 
mt " TIllER TABLE INDICES 
276* ; 

00000000 277* TFues EOU ,'l'IIIER TABLE FLAGS 
00000002 171* PTlUSRTH EGU ;POINTER TO USER SERVICE ROUTINE 
00000006 279* TCOUNT EOU ,I OF SO 115. TI CIS BEFORE CALL 
00000001 280* TDIINCNT EGU ,110m NC DOlIN COUNTER 
OOOOOODA UI* REG14 EOU TDIINCNT+Z ;REGISTER 14 SAVE AREA 
OOOOOOOE 212* RECA5 EOU REGl ... ,REGISTER AS SAVE AREA 

1I3 t 

284* ; TIllER TABLE FUGS liT DEFINITIONS 
285* ; 

00000000 216* VlLlDENT EOU SITDD ; VALID ENTRY FLAG 
00000001 217* CONTISNT EGU SITDI ; CONTINUOUS/I-SHOT IIODE FLAC 
10000002 us* SUPIST EOU BITDI ;SKlP FIRST CALL FLAG 
00000013 28,t ENBLDSBL EOU 81TD3 ;ENABLE/DISABLE FLAC 

190* ; 
Z9\* ; BELL PARAIIETEI BLOCK INDI CIS 
19l* ; 

00000000 293* FREQ IQU ,FREQUENCY OF BELL 
ooooom 294 t PAnERN EQU ,PAnERN OF SPEllER ON AND orrs 
00000004 U5 t DUUTH EGU ;DURATION OF BELL 

196* , 
197t ; INTERNAL FLAG BIT DEFINITIONS 
291* ; 

10010100 IU t SHUTOFF EOU BITDO ,SHUTOFF BELL FLAG 
300* ; 
30 It; VIl ADDRESSES 
302t ; 

olO3om 303* ACR EOU nOF77 ; lUX! LLARY CONTROL REG IsTER 
DOO3OF7D 3Ut lEI EOU UDF7D ; INTERRUPT ENABLE REGISTER 
00030m 305* IF. EQU s30r18 ,INTERRUPT FLAGS REGISTER 
DmmD 306* TILL EQU 130UD i TIllER I UTCH LOll 
10030rH 307* TI LH EOU 130ru ,TIllER 1 LATCH HIGH 
00030FU 301t TIeL EQU $30F69 ;TIIIER 1 COUNTER LOll - RElD ONLY 
IOOmu 309* TICH EOU 130rn .TIIIER I COUNTER HICK 
m3ml 310t TUL EOU 130r71 ,T IllER 1 LATCH LOll 
00030F73 311 t TZCH EOU 130F73 ; TillER 2 COUNTER HI CK 



Fill TillER. DRV. TElT Pa,. 

00030F75 311' SHIFTREG EOU 130m ; SH 1FT RECI STEI 

3i 3* ; 
314* , VIA REGISTER VALUES 
3i 5' , 

ooooom 316' lCIIYTE EOU 140 ; Aca DATA - TI FREE IUN DUAILE Pl7 
00000010 3i 7' RUIIT2 EOU 110 ; /llSl TO COUNT 001/11 Tl 
OOOODGEF 311' 5TOPTI EOU IEF ; COIIPLEIIEIITED RUNT2 TO 8TOP 11 
0000007F 3\9* DISUL EOU 17F ; DISABLE ALL INTERIUPTS 
ooooooeo 320* EHBLTI tau ICO ; ENABLE IRa FOR TI 
OOOOOOFF 321' CLEAR EOU IFF ; CLEAR ALL IFR STAT BITS 
oooomo 3U' TIiNT EOU 120 ;TI/IER U INTERRUPT FLAG BIT 
oooocm 3U' TillE EOU 50000 ; 50.000 IIICRO SECONDS 
00000aC3 3241 TIIIEH EOU TlIIE/1H ; HI O~DER BYTE OF TillE VALUE 
00000050 315' TIIIEL EOU TlIIE- (TIIIIII'2W ,LOW ORDER BYTE OF TillE VALUE 

316 1 , 
3Z71 ; eONTEIT SWITCHING DEFINITIONS 
3U* , 

oooomc 319' SPNDFLC EOU SCIU.uq ; SUSPEND FL1G 
00000051 3301 SPlillTC EOU aCllii Db ,IIAIT SUSPEND COUIITED SEIIlPHOIE 

0000000% 331' cuaPloc EOU 5CproCDo ; CURRENT PROCESS I INDEl 
OOOOIOBB 331* PPTlL EOU UB ; PTR TO PROCESS TABLE 

00000088 333' SCHEDPTR IOU lIB ; PTR TO ENTIY OF SCHEDULEI 

00000011 334' SCHDl4 EOU UB ; REG. 14 VALUE FOI SCHEDULEI 
1000008B 335* SCHDA5 EOU m ; REG. 15 VALUE FOR SCHEDULER 

3U' , 
ooooooec 337' PTLEN EOU fCC ; LENGTH OF PROCESS TULE ENTIf 
OOOOOOIF 331' MUlllECS EOU 15 ;NUIIBER OF RECISTERS S5lVED IN PTIL 
0000003C 339' PT.C IOU NUIIREGS'4 ,PROCESS TULE-PC FIELD 
00000040 3U' PTSI EOU PTrC.4 ; PROCESS TAlLE-Si FIELD 

341' ; 
10002700 342' SCHEDSR IOU moo ; SCHEDULER SR-NO IHTUIUPTS 

343* , 
34 4. , 10RESULT ERROR CODES 
345* ; 

OOOOODH 346. INY.III EOU 10Elio,. ; INV1£ID VNIT 1/0 unllETER 
00000013 347. MOTLEGIT EOU 10Eio", ;MOT LEGITIIlATE CALL 

OOOOOOH 341. IHVTILID EOU IOEIUid , [NYlL 10 TULE ENTIf 10 

00000033 349. TILFULL EOU 10ElbltI ,TillER TULE FULL 
OODOID31 350' INYFMC EOU 10EllOcd ; 1I"lId luctin cod. 

351* ; 
m* ; IIISCELLlMEOVS EOUATES 
353* ; 

00010 .. 6 354 t UNIICIID EOU ; UNIIOUHT COIIIWID CODE 

00000004 355' ENULEC EOU i ENABLE FUlieTIOli CODE 
00001011 356t CUIUT EOU "I ,ClIU liT 1M CCI 
00000011 3H' 011 EOU 
10010110 351t OFr IOU 
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360' ; TIllER iNTERRUPT SERVICE ROUTINE 
3i l' • INTERNAL REG I STEa USEAGE 
3U' ; AD - TEIIP 
363' ; AI - TEIIP 
364' AI - 7111ER TABLE ADDRESS 
36~' • 
346' 
3' i' j 

368' ; 
369' 
370' • 

A3 - ADDRESS or ';URRENT E1,TRY' SHAG'S LO. oaDER BYTE 

DO - TEIIP 
01 - TEIIP 
0% - INDEl 1'0 CURRENT ENTRY iN TIMER TABLE 
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371-
H3' , TillER INTERRUPT SERVICE ROUTINE 
374* ; TIllS ROUTINE IS INVOUD \/HEN THE $0 KILLISECOND INTERVAL TIllER INTERRUPT 
m' i OCCURS. IT CKEClS EACH ENTIY OF TIlE TIII£I TABLE TO SEE IF IT'S USEI SERVICE 
376' ; 10UTINE SHOULD BE CALLED. 
H7' 

0000 371- TIIIINT 
0000 48E7 FrrE 379. IIOVEII.L DO-D7/AO-U,--(SPI ; SAVE USEI' 5 REGISTERS 

,RESET VIA Ira Tl liT 0004 1039 0003 OF" HO' KOVE.I TleL.L,DO 

OOOA 4sFA 0~14. 

000£ 4111 

0010 47Fl 1001 
0014 0113 1m 
0011 6734 
OOIA OBl3 0003 
00 IE 661E 

DOlO 0412 000 I 
DOH 6616 

0011 HE7 1030 
DOle U71 IOU 
0030 lA71 mE 
DOH 1071 1m 
0031 4£90 
DOll CCDr OCD4 

003E 3581 1006 

0044 OBI3 OODI 
DOH 6704 
Don 0893 0000 

004£ 0641 DOll 
om OCCl 0014 
1056 UBI 

zoo 1 

1001 

311' 
312' lor i :. 1 to NUIIENTS do 
313- , 
314' 
385-

316' 

LEA 
eLI.L 

TIIIERTBL, AI 
01 

; ADDRESS OF TillER TABLE 
;START \11TH FIRST ENTRY 

m' i IF KAVE VALID ENTRY TIIAT IS NOT DISABLE TIIEN SEE IF SHOULD CALL USER SERVICE ROUTINE 
388* ; 
319' TIN£1T LEA TFLAGS.IIA2 ,01.\11,13 ; ADDRESS OF CURRENT FLAGS • I 
390- BTST IVAL I DENT, (All ,VALID ENTRY! 

3fI' SEQ. S TICHKNIT ,NO. SEE IF ANOTlIEI ENTRY 
391- BTST IENILDSlL, (UI ; IS ENTRY ENABLED! 
393' INE .S TICHKNIT ; NO, SEE IF ANOTIIE. ENTRY 
394* , 
3n' ; COT VALID ENTRY - TEST IF SHOULD CALL USER SERVICE ROUTINE 
3"- , 
397- SUII.\I 1\, TDl/HCNTIU ,01. \II ; DO\/H COUNT 
391- INE .5 TICHKNIT ;NOT DONE, SEE IF ANDTHER ENTR! 
399' , 
400' KOVEII.L DllU-A3,-(SP) ; SAVE \lORUNG REGISTERS 
40l t lIovn.L REGW U .01. \I) .l4 i SETUP USERS 14 AND 15 
401' KOVEU REGA5(U,Dl.lI) .15 ; REGISTERS 

403' 1I0VEA. L PTRUSRTN<A1, 01. \11.10 ;IDORESS USER SERVICE ROUTINE 
COC' J8R (lO) ;CALL USER SERVICE ROUTINE 
40S' 1I0VEII. L (SPlt,Dl/U-13 ,RESTORE REG I STEIS 
CU. ; 

417' ; RESET 00l1li COUNTER - .\SSVIIE CONTINUOUS 1I0DE 
4D1' , 
409' 1I0VE.\I TCOUNTm ,01.\1), TDllNCI\T<U,D2 .\11 
UO' ; 
411t ; IF ENTlY IS IN I SHOT KOOE TIIEH DELETE TIlE ENTRf. 
412' • 
413' ITST 'CONTISHT, (l3 I ; I SHOT KODE! 
414' BEQ.S TICHINlT ,liD, SEE IF UlOTlIER ENTRY 

US' ICLI IVlLIDENT.(l31 ,YES. DELETE ENTRY 
CU' 
4\ 7' IIiClEIIENT IIIDEI - IF IIOT P1ST END OF TUtE THEN DO NEIT ENTIJ 
411' • 
CUt TICHlNlT lDDI. \I tTINTLEN, Dl ,INDEI TO NEIT lNTI! 
ClO' CKPI.II ITAILELII, D1 ,PlST END OF TULE! 
ClI t BNE.S TINEIT ,NO. DO NElT ENTII 
nit, 
CU' , llE IF SHOULD DO CONTUT SIIITCH 
414' ; 
41S t , 111.5 CHKCS ; IlTUBHS (lOI PTI TO SflCOII 
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0051 4CDF 7FFF 
Dose 4£73 

U6 t i 

4Z7t 
4211 
H91 TUNRTE 

SEQ.S 

HOVE". L 
RTE 

Paql 

DOCS 

(SP) +.00-071 AO-U 

,DOES OlIN E1IT(RTEI 

;RESTORE USER REGISTERS 
;und b, unitan.ount 
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431* ; 
4n* ; DOCS - DO COKl'ElT SIIITCH 
433' i ENTRY . IIUST IE A GOTO cm VIA A JUIIP OR BRA NOT A SUBROUTINE 
414* , CALL. NO UTRl STUFF ON STACI. 
41S* , THE TOP or STACI IlUST BE THE USER'S RECISTERS 
436' , (AO) • PDIIITER TO SYSCOII 
437' i 

OOSE 4211 OOSC 431' DOCS CLK. B SPNDFLG ( AO ) i CLEAR SUSPEND FLAG 
43t' , 
440' , SAVE ElISTIIIG PROCESSES COKTElT (PAITIlL, SCHEDULER DOES REST> 
441* ; 

0061 3011 0001 441' 1I0VE. V CURPROC (lOl, DO ; GET CURREKT PROCESS I 

00" corc aGCC 443' IIULU I.TtEN,DI i CALC INDEI TO PROCESS TABLE EKTRY 
OOU HU GOBI 444' IIOVEA. L .PTBL lAO) ,AI ;ADDRESS or PROCESS TABLE 
006E 45FI 0001 445' ~EA 0(1I,DI.II),A1 ; ADDRESS OF ENTRY 
0071 710E 4H' 1I0VEO INUllREGS-I, DI ; COOO or POPS 

447' ; 
0074 14DF 44a' DCSIIOVI 1I0VE. L (SP)., (U). ,SAVE REGISTERS IN ENTRY 
OOH SIC9 rrrc 44,1 Dar DI,DCSIIOVI ; IN ORDER DO-A6 

450' ; 
ooa 3SH 0040 451' 1I0VE.II (SP).,PT51(UI ; SAVE 5R AND PC or CURREKT 
007£ 35SF 003C 451' !lOVE. II (SPlt,PTPC(A11 ; PROCESS 

453' , 
454' CALL SCHEDULER VIA A fAKED lTE 
455* , 

DOU 1Ft! 0018 4H' "OVE. L SCHEDPTR( AO) ,- (SP) ; EKTRY POINT TO SCHEDULER 
OOBi me 1700 457' !lOVE.V nCKEDSl, -(SPI ; 5R FOR SCHEDULEI 

451' 
Gall 1868 0088 459' "OVE. L SCHDA4( 1I I ,A4 ,SCHEDULER IS A PASCAL GLOBAL SUBROUTINI 
ODIE au OOiB UOI 1I0VE. L SCHDA5IAQI,AS ,NEEDS ITS VALUES FOI A4 & A5 
00 II 4E73 461" ITE 
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0094 1078 0110 
0091 4AZI OGSC 
009C 6106 

463 1 ; 

46.* CHXCS - SEE IF SHOULD DO A CORTE IT SOJITCH 
4651 , ElIT : (NE) - DON'T DO CORTElT SOJITeH 
4,,1 (EQ) - DO SOJITeH 
46 71 , (AD) • PO INTER TO SYSCO" 
46S- IF (SI/SPEND FLAG IS CLEAR) THEN DON'T DO SOJITeK 
469* , 
470* CHxes 
4711 
471* 
473* i 

KOVE. L 
TST.B 
BEO.S 

PSYSeOH.OJ,AO 
SPNDFLC (AO) 
CCSDONT 

,ADDRESS OF sYseo!! 
;FLAG CLEAR! 
i YES 

474- ; IF (SUSPEND OJAiT COUNTED SEKAPHORE • 01 THEN DO CORTE IT SOJITeH 

009£ 4AU GO SA 
OOAl 6001 

00A4 700 I 
OOU 4£75 

475* , 
476* 
477* 
478 1 i 

479- eeSDORT 
480- CeSElIT 

TST.8 
BRA.S 

!!OYEO 
RTS 

5POJAI Te <AD ) 
eeSElIT 

.. ,DO ,FORCE DORT (NE) 
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4U t , 

413 t , UlIIT 110 PUAIIETER PASSING DEFINITION 
n4 t , 

415 1 , COKIIlNO UNIT ADOR COllNT 
416 1 , I - INButL DO .11 
417 I , I - READ 00. II 01. L 01.11 
4U t , 1 - illiTE DO .11 01. L OJ. II 
419' • 3 - CLEU 00. \I 
HDI • , - lUSt DD. \I 
491' • 5 - STATUS 00. \I 01. L D1.\I 
HI' • 6 - UNIIOUNT DO. \I 
., 3' • 

ILOC~ 1I00E IOBESULT BUSY 
07.11 

0511 07.\/ 
O~ .11 01. II 

07.1/ 
07. \I 
D1.\I 
07.\1 

494t • ALL REGISTER VALUES (lN ENTRY ARE SAVED AND RESTORED £lCEPT 06 , 01. 
495' • INTERNAL REGISTER USEACE 
.". ; AI - TEIIP (GLOBAL) 
491' • AI - TEIIP (CLOBAL) 
491' ; AI - ADDRESS OF TillER TABLE (GLOBAL) '''I 13 - ADDRESS OF USER'S BUFFER ADDRESS (CLOBAL) 
500' • A4 - ADDRESS OF INTERNAL FLACS BYTE (BELL) 
SOil • AS - ADDRESS OF VIA SHIFT REGISTER (BELL) 
S02' ; U - ADDRESS OF VIA INTERRUPT ENABLE RECISTER (INSTALL) 
103 1 ; 

504 1 DO - TEIIP 
50S' ; 01 - TEIIP 
506 I • 02 - COUNT OR CONTROL 
5071 ; 03 - TABLE ENTR! INDEI 
501' , 04 - PATTERN FOR BELL 
5Ot* , 
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511· , 
5U· GLOBAL TlKERDRV 
Sl3* , 
H4t ; TIKER DRIVER 
51St 

OOU 51&* TIKERDRV 
OOAl 6014 517 t BRA.S TIIIIOO I ,'070711' JUIIP AROUND KEADER 
OOAl 00 5U· DATA. B ;OEVICE HOT BLOClED 
OOAB IF 519' DATA. B 31 ; VALID CIIDS - HOT UNITSTATUS 
OOAC 52 OA U 00 SlOt DATA. B 81,IO,iLO ; DATE 
OOBO DC 5Ut DATA. B h.lta ,KEADER "SC LENGTH 
OOBI 5449404551206472 512' luOIO DATA. B 'TIllER dliYeI' ;HEADER KSG 

OOB' 69766512 
OOOOOOOC S23. b.ln EaU '-111010 

524· ; 
OOBE OCU 0006 52S' TIIIIOOI CliP I. II IUNHCIID ,04 ; VALID COIIHANO 
om UIC 526 t BHI.S TIIIOERI ;NO 

$17· ; .. tt ........ wlil till chug, to D6 fOI bus, 1,lun Utltt ..... t 
528t ; uta IIDVEII. L DO-DS IlO-U, - (Sf) ; SAVE REGISTERS 
S29 t ; .*.t.ttttlt ... uu ... tttttttt tUt"tH ... t ...... tt ........ 

00C4 4BE? ?EFE 530· .0 .... 1 01-06/ 1O-A6, -(SP) ,." t •• p. lor bus, rltulD iD DO 
ooce HI1 531 t CLR. L 07 ;CLEAR 10R£SULT 
OOCA 1641 5U· KOVEA. L 0\,13 ; ADDRESS OF USERS BUFFER 
ooce 43rA 0011+ 533· LEA TIIIDTBL,lI ; TURN THE COKIIAND INTO A 
DODO mc 534· LSL.II 11,04 ; '(NOEl TO THE FUNCTION 
OODZ 3831 4000 535· IIOVE.II OUJ,D4 .11) ,04 
0006 UBI 4000 536· JSR O(AI ,04 .11) ; DO rUNCTI ON 

537· ;u"'Ut.tt. WAit till ching. to D6 for bu, retarn .t ........... 

S38· t ittt IIOVEII.L (SP 1+,00-05/ AG-U ;RESTORE SAvtD REGISTER VALUES 
539* ; ttt. Uttt ...... ttt tt t. t. u ... t. It •• tttt •••• u. It ... It ••• t. 

OODA 4CDr mE 540* .0 .... 1 (SP) ~ ,01-06/ AO-U ;tt. leapt for bu, return in DO 
OOOE 4E75 541· RTS 

542* ; 
543· IDUlid Couand ErrOl 
544' ; 

OOEO 3E3C 0013 545' TIIiOERR IIOVE.II INOTLEGIT,07 
00£4 4E75 546* iTS 

547· 
548* ; THE TillER DRIVER JUKP TABLE 
549' 

IOU U?E 550* TIIIOTBL DATA. II TIIIIN8T -TIIIoTBL ; UNITINI3TALL 
OOEI UIA 551* DATA. II TIIIRo-TIIIDTBL ;UNITREAO 
OOEA 0100 552* DATA. II TIIIIIR-TlIIOTBL ;UNIMITE 
OGEe 0014 553* OATA.II TIIICLR-TIKDT8L ;UNITCLEAI 
10EE .ODE 554· DATA.II TIIIBSt-TIIIDT1L , UNITBUSY 
DOra 12£6 555' DATA. II TIHST-TIIIOTBl. ; UNITSTATUS 
IOn 0204 556' oATA.II TIIlUNIIT -TIKo\'SL ; UNI TUNIIOUNT 
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DOH mc 0003 
OOFI 4E15 

DOH mc am 
DOFE 4£15 

h,1 12 

551 1 • 

559 1 ; TIIIBS! - t1IIlTRBUSY 
561* • IUSY nOli THE TlIIEt IS CURUHTLY UNDEfINED. 
UI* • 
H2* TlIIBSY 
543 1 

5641 • 

1I0VUI 
RTS 

565* ; TlIICLR - UNITCLEU 

INOTLE' IT. D7 

5U" • CLEAR THE TillER IS CURRENTLY t1IIDEFlNED. 
56 11 ; 

5681 TIIICLR 1I0VE.W INOTLmT,D7 
569 1 RTS 
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571 * , 
572* , TIIM! - UN[TIIR[TE 
573* , T[KRD - UN[TREAD 
574* ; 
575* , CODE FOR CAL ANDER CLOCK . IN INCLUDE F [LE t i au . cit. t u t 
576* ; 
577* 
571* ; 

[NCLUDE 

579* ; fill tiaer.cit.tut 

'T[KER. CLK. TEIT' 

510* ; di te 21-0CTOBER-1911 kb 
581 * ; 
582* ; FILE [S AN [NCLUDE FILE FOR TIKER.DRV.TEIT , THE TlKER DR[VER. 
583* ; TH[S IS THE UH[TREAD AND UN[TIIR[TE CODE FOR THE CALANDER CLOCl [N THE 
514* ; T[KER DRIVER. 
585* ; 
586* ; Ot-13-1Z tb Chuged [ORESULT definitions to use the g[obl[ file definitions 
587* ; 0'-07-U tb Chlnged for ntw r". 4 proclSsor boud cbinges. will iind the 
588' ; correct lddrlss to UII (ei ther 130FE[ or 130F8I1 
589* 07-07-12 kb Chinged uror in RV3 ud RV4 lddllls eqUAtes, were r .. used 
590* ; 09-ZO-81 If Changld writl clock to .top/stut c[oct in order to IUO 

5'1* ; seoonds lnd tlnths fillds 
592* ,1G-21-U kb Changed RUDeR 10 it rl~dl 4 lia .. with l KOVEP.L instruclioD. 
593* ; Chicks to lite sare the low Older 3 bytes, ill .. cept the 
594* • filSt Iud u. the lUI. If ther ue not It I"lid. the 

register. 
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591* 
s,,* , EOUATES FOR THE CLOCl ROUTINES 
400* , FlRAllTEI BLOCl IND ICES - UN~E FOR FUAHETER IN PlRENTKES IS 
601 * , 

00000000 601* DnOF"l EOU ;DAY OF THE WEEl (1-7> 
00000001 • '103* 1I0NTH EOU DAYOrl/ltl ,KONTH (1-11) 
00000004 604 t on EOU KONTH.l ;DAY (1-31) 

00000001 60~* HOUI EOU DAYtl ;HOURS (0-Z3l 
moml 606* KINS EOU HOURtl ;KINtlTES (0-51) 
OOOOOOIA 607* SECS EOU KIHStl ;SECONDS (o-m 
OOOOOOOC 608* TENTHS EOU SECS.l ; TENTHS or SECONDS (0 - 9) 

OOOOOOOE 609* LEArYR EOU TENTHS.Z ;LEAP YEll (0-31 
610' , 

OOOOOOUE "1* LENUR lOU TENTHS.l ; LENGTH or READ PARlIIETER BLOCK 
00000007 "z* NUIIR' EOU LENPBR/l ,NllKBER or READ PAiAKETER! 

H3' , 
00000110 614* LENPB" EOU LEAPntl ; LENGTH or WRITE P&UHETEI BLOCIt 
00000001 "5* NUKIIP EOU LENPBIl/I ;NllKBER or WRITE PARlIIETERS 

61'* , 
617* , CLOCK IEGISTERS 
"It , 

00030FII 6 u* IvnDDR EOU 130FII ,SELECTIlDDRESS LATCH ..... boud Addu .. 
00030m 610* BYUDDR EOU 130FE! ; SELECT IlDDRESS LATCH "old board adduss 
00030001 Ut* RIiREG lOU 130DOI ;READ/WRITE CLOCK IEGISTERS 
ooooooar m* INTREG EOU 15 ; CLOCK INTERRUPT REG ADDR 
OOOOOOOE 613* STITSTOP EOU 14 ; START/STOP REGISTER 
OaooOOOD 614* LUEG EOU \3 ;LEAP fEU RECUTEI 
00000001 6Z 5 * TENTHSC EOU ,TENTH or SECONDS IEGISTER (ekinG' 6/71 

616* ; 
Ooooooor 617* aDEll EOU 10F ;REGlSTER VALUE IlKEN RElD IlKEN UPDlTE 
000000 I 0 611* DSELCT EOU 110 ; DESELECT CHIP 

619* ; 
630* ; loaEBULT CODES 
631* ; 

00000037 631* PlLENER Eau [aEp,all ; PARlIIETER BLOCl "RONG LENCTH 
00000039 '33* CLOClElR EOU 10Eenal ; CLOCK NOT 1l0RlINe 

634* ; 
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om 
0100 
DIU 
0104 
010' 
0101 

OIDA 
01 DE 
011 0 
0114 
0111 
011C 
011E 
01Z0 

DIU 
0116 
o III 
OllC 
OllE 
om 
0134 
0136 

ZC41 
lIOZ 
6131 
4A47 
661e 

oe44 
6518 
4BFA 
UFA 
47FA 
4113 
4114 
4Z86 

1035 
6151 
3DIl 
SH3 
5104 
oe44 
UEC 
4£75 

OOOE 

03EC. 
030e. 
04DA. 

4000 

3000 

1007 

0131 3E3C 0037 
013e 4E7S 

636-
&37* i TIKRD - UNITREAD OF CLOCK 
631* 

Pige IS 

'39* i RETURN TO THE USER TNE TIKE IN TNE REAL-TiKE-CLOCK. 
640* i USER PASSES PARAMETER BLOCI POINTER IN DI OF \/HERE TO PUT THE TI"E INFO. 
W * i TI"E IS RETURNED IN BINARY. INTEGERS. TNE PARAKETER BLOCK HA5 THE FORK 
64Z* 
643* type RlidCloctParueter = !lcOId 
644- • Dl,ofllut . integer. 
145* Konth inhqer, 
646* , 
147- , 
648* , 

'49-
650* i 
'5 It 
651* i 
653* TI"RO 
654-
6SS t 

656* 
657* 
651-
659* i 

Dl, integer i 
Hour integer, 
"ins intlgll, 
SICS integer. 
Tenths : integer i 

Ind, 

KOVE. L 
KOVE. L 
BSR.S 

01,A6 
D1.D4 
ROCLOCK 

TST.II D7 
BNE. S TRDEIlT 

660- i CONYERT AND PUT RESULT IN PARlIIETER BLOCK 
661* i 
661* C"PI. II ILENPBR, D4 
663- BCS .S TRDERR 
664- LEA NUHBER ,AS 
665* LEA DETAlL,A4 
666- LEA REGARRAY ,A3 
66 7- CLK. L D3 
661' CLR. L D4 
66 9- CLR. L D6 
'70* i 
671- TRDGETP "aYE. B 0(A5,D4.1I).DO 
612* 8SR .5 CVTOUT 
673* "aYE. II DI,0(16,0311) 
674* ADoo.II '1, D3 
67S t ADOO.8 'I,D4 
676' CHPI.II INUKRP, 04 
677* 8NE .5 TRDGETP 
678 t TROUIT RTS 
679* , 
610' i ERROR - PARAHETER 8LOCK TNE WRctlC LENGTH 
611' i 

681' TRDERR 
613-

HOVE. II 
RTS 

IP8LENER, D1 

,16 • PARAHETER BLOCK PTR 
i SAVE USER LENGTH 
i READ THE CLOCK 

,CAN'T READ CLOCK 

,IS PARAMETER BLOCtt LONG ENOUGH 
,NO 
,I OF NIBBLES IN PARAMETER 
iREGISTER ARRAY INDICES 
• REG I STER ARRAY 
,INDEX INTO PARA" BLOCK 
,INDEX INTO NUKBER ARRAY 
,INDEl INTO DETAiL ARRAY 

,t OF HI BSLES PARAKET£R 
,CONVERT - RETURNS IN 01 

,STORE PARAMETER 
.NEXT PAR~HETER 
.00 7 PARAKETERS 

;00 AGAIN 
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US' 

6'" RDCLOCK - RUD ALL THE CLOCK REGISTERS IHTO THE REGISTER ARRAY 
687' 

OllE 6130 I'" RDCLOn ISR. S LDADDR ,GET CHI P ADDRESSES IN AOUI 
0140 7C~7 iI"~ MVED '7,01 ,COUHT OF FAILURES 

"0' , 

" I' 
READ REGISTERS IHTO ARRAY 

69Z' 
0141 5301 "3' RDCRST SUID B 1\,01 
0144 6SH 694' BPlI.S RDCERR ,RETRI ED TO IIANY TIllES 
0146 700 I 695' IIOVEO I\, DO ;00 = RECISTER I 
0141 4SFA OHA. "" LEA REGARRU, AI 

"7' 
OHC 616& 698' RDCREG ISR. S READCR ,READ A SINGLE REGISTER REURNS IN 02 
0141 14C2 " " IIOVE B 01, (AI I + ,PUT IN ARRAY 
01 ~o SlOO 700' lDDO.8 11, DO 
O! 52 ocoa 0000 70 I' CIIPI 8 IRARDLEN. I, DO , I r DONE 11 TIllES STOP 
0156 !H4 ;0, • SNE S ROCREe ,DO AGAIN 

703' 
7G4' , IF ANY REG I STER READ • I Dr THEN READ REG I STERS \/HEN TI CUD AND IIUST RESTART 
70S' 

0151 700B 706' PlOYEO IRARDLEN- I, DO ,DC 12 TIllES 
o I SA 4SFA 0478. 707' LEA RECARRAY, AI 

lOS' 
o ISE OC;A Door 70" RDDCHK CPlPI IRDERR, (All. ,BAD 
0162 670£ 71O' BEQ.S RDCRST ,YES, REREAD CLOCK 
Olll 51 (S rm 711' DBF DO, RDDCHK 
0161 4£75 71Z' RTS 

713 ' 
1\ 4' ERROR - CHIP NOT 1I0RKING 
715' 

OIH me 0039 116' RDCEKR 1I0VE II ICLOCKERB,D7 
Olit Hn 7i 7' RTS 

718' , 

71 " 
LDADOR - GET LATCH ADDRESS IN AD AND R/ ... CLOCK ADDRESS IN AI 

720' , 
,110 107A 041E. 711' LDUDR . 1I0VU. L ADDRREG, AO i GET ufld .dd1155 {chU41 6/71 

0174 1001 ?lZt 1I0VE. L AD, DO ; {chin9' 6/71 
0176 IHI 713 t BEQ S RDCERR ;NO CLOCK CHIP - ERROR EliT {chln;1 6/ 71 
0171 43F' 0003 OD01 724t LEA HIIREG . L, Al 
017E 4 E75 125' RTS 
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72 7* ; 
718 t CVOUT - CONVERT REGISTERS TO I PARAHETER 
719t ENTRY : (DO) • I OF REGISTERS TO USE (I OF DETAIL ELEMENTS) 
730 t ; DETAlL(D') • REGISTER TO USE TO HAKE PARAHETER 
731 t ; (#.4) • ADDRESS OF THE INDICES OF REGARRAY FOR EACH PARAMETER 
732 t ; (A3) • ADDRESS OF THE REGISTER ARRAY 
733* EIIT (Oil. PAIAMETER CONVERTED 
734 t (06) • UPDATED TO NEIT OETA! L ELEMENT FOR NElT PARAHETER 
735* ; 

Qua un 736. CVTOUT eLR.L DZ 
DIU 4Z61 737* CLR. L 01 
0114 1434 'lID 738 t IIOVE. B 0(A4,06 .11) ,DZ ,GET REGURAY INOEI 
0181 5%06 739* ADoo. B II. 0' ;UPDATE INDEI 
OIU li33 zaoo 740' KOVE. B D(A3 ,02 .11) ,01 ;FIRST NIBBLE 

74lt ; 
ailE 5300 7U· SUSO. B 11,00 ; IF NUHBER OF REGS. I THEN 
0191 670E 743' BEO.S CVOElIT ;THEN DONE-IS VALID BINARY 

744' ; 
om E909 745' LSL. B 14,01 ,HOVE TO HI NI BBLE 
0194 1434 6010 746· KOVE. B 0(A4,D"II),D2 i INDEI TO NEIT REClSTER 
a 191 5206 747t AD DO . B II ,06 i UPDATE INOEI 
DI9A 8233 ZUOD 748* OR.8 0<A3 , 02.11) ,01 i PUT IN LOll HI BBLE 

749' ; 
019E 6102 150· BSR S CBCDBIN i CONVERT BCD TO BINARY 
olAa 4£15 751* CVOElIT ITS 



Fill. TIKER.DRV TElT 

753' 
7541 , caCD1I1I - CONVERT I IYTE OF leD (1 DICITS) TO I liTE or BINARY 
755' i ENTRY (011 • BCD BYTE OF DIGITS 
7H' i ElIT (01) • BINARY BYTE 
757' i 

OIAi 011 751t CBeDBlN CU.L 01 
OIA4 1401 759' KOVE. B 01,01 ,eopy or BCD 
OIH om DOH HOt 1II01.8 I$or ,01 iLOW ORDER OIGIT 
01 Al £849 741' LSR .W 14,01 ,KOVE OVER HI DIG IT 
OlAe e2Fe OOOA 161' KULU 110,01 ,KAKE 10'DIGIT 
01 BO DBI 763' AOO.W OLDI iKUE FULL NUKBER 
018l 4E75 164' IlTS 



Fi I. TIKER.DRV.TEIT five 19 

116' 
167' Chnved loutine on iO/1218, tb 
761' READCR - READ CLOCI REGISTER 
169' ENTRY (AOi = LATCH ADDRESS 
170' ( All • Rill CLOCI ADDRESS 
171' (001 = REG I SnR ADDRESS 
111' ElIT (011 = REGISTER VALUE READ 
113' 
174' The ao .. p. instruction worts bec.u,. the 110 ,ddui5 Sp"" to! thl 
775' cloct is not full, decoded. 
776' 

1184 48E7 OEOO 111' READCR KOVEK. L D4-D6,-(SP) ,un leg5 'tb 1011111 
I' 

778' 
01 BI 6114 711' RDCRIO BSR. S SELREG ,DESELECT THEN SELECT ADDRESS 'tb 1012111 

I' 
OIBA 0549 0000 180' HOVEP. L O(UI,DI ; !lad "9 4 lia .. 'tb 10/11/1 

2' 
OIBE 10BC 0010 711 , HOVE. B 'DStLCT,(AOI ,DESELECT CHIP 
OICI 0182 OFOr OrOF 182' AND!. L 1I0FOFOrOF ,01 ,.Iur hi nibbl .. of all b,tes 'tb 1111111 

I' 
113' 'tb 10/2211 

I' 
714' aate SUII all b, h. read lit the nu 'kb 1011111 

2' 
lIS' 'tb 10/11/8 

2' 
tiC! 1801 1!6' KOVEO II, D4 I ignore hi O!der bll" lit rud 'ib 101 1I II 

2' 
OICA lAOI 187' KOVE. L D2,DS ,sue (tid "lue 'tb 10/2211 

I' 
Glec leos 118' KDVE. B OS, 06 iCO.pUI all to lut rud ·tb 10/1118 

2' 
alCE 189' RDCRIO 'tb 10/11/8 

I' 
al CE EOID 190' LSR L 18, 05 ;cht nOlt byte 'tb tO/lIII 

I' 
1100 SC05 191' eKP. B OS, 06 jll' the, the sn.! 'tb 10/1111 

I' 
0101 66E4 192' SNE. S RDeRIO ,No, rud reg IgaiD 'tb 1012111 

I' 
0104 sice Fm 193' DSF 04, RDeRIO ,Do until chected all 3 by til 'tb 1011111 

2' 
11 01 4CDF 0010 !f4' KOVEK. L (SP)t,D4-D6 ifutO[l rl95 'tb 10/121. 

I' 
OIDe UIS 195' RT! 

196' 
797' SELREG - DESELECT THEN SELECT CHIP R£GlSTER 
191' ENTRY (DO) • CLOCK REGISTER ADDRESS 
799' lAO I • LATCH ADDRESS 
BOO' , 

OIDE 7210 801' SELREG KOVEO 'DSELCT,DI 
DIED 1100 102' OR. B DO,OI 
01El lOll 803' KOVE. B DI, (AD) ,DESELECT CHIP BY SETTING DC 
OlEI tOBO 804' KOVE. B DO, (AD) ;SELECT ADDRESS 
OlE! 4£75 105' RTS 



Fi Ie: TillER. DiV. TElT Piioe ZO 

107 t , 

108' , 1"ITeLl • PlOCEDURE CALLED BY UHITIHSTALL CODE (TIIIINST) TO INITIALIZE 
809' , THE CLOCI CH I P . 
11 0' i ASSUKES THAT THE FOLLOIIING CODE DOES HOT RESET THE CLOCI.!!??!!? 
811' , 

DIU liZ' IMITCLI 
813' ; 

114' START CLOCK - IIUST DO IT FOR BOTH ADDRESSES 
liS' ; 

01 EI 43Ft 0003 000 I 816' LEA RIIREG. L, AI ; RIll ADDRESS (chln,1 6171 

01EE 41Ft 1003 am 117' LEA RVlADDI. L, AO ; DO OLD ADDRESS F liST (chu,e 6171 

01f4 61U 818' BSR. S STRTCLI (chu,1 6171 

0lF6 41ft 0003 OFlI l19 t LEA RVUDDI. L, AO ,DO NEil ADDRESS (ChiDg. 6171 

GlFC 611Z HO' aSR S STRrCLI (Chlgl 6/71 

nl' , (chu,1 6171 

IUt ; rIND CORRECT ADDRESS Of TH IS IIACHINES PROCESSOR BOARD (chugl 6/71 

113' (ChiDg. '171 
DlfE 6146 U4 t BSR.S FINDADDi (chu,1 6/71 

0100 Hl8 nSt BHE .S IHITEIIT ,ERROR - NO CHIP (chu,1 6171 

IU' , 
U7t , INITIALIZE CHIP 
n8' 

010% 61 DO FF6C IU' BSR LDADDR ; GET CLOCI RECISTER ADDRESES 
0204 4280 130' CLR.L DO ,REC ADDRESS 
nOI 4212 831 t CLR. L D2 ; DATA 
Q20A UOO 001& 132 t BSR IIRITECR ,PUT I H NON-TEST 1I0DE 

133' i 

134' CLEAR IHTUIUPTS 
135t , 

020E 700F 136 t 1I0VEQ IINTREG, DO , ADDRESS 
0110 un 837* CLR. L DZ ,DATA 

OZU 617£ 138t BSR.S IIRITECR 
OU4 6\9£ 139' ISR.S READCR ,IUD 3 TIllES TO RESET 
0216 61 9C 140' BSH.S RUDCI 
0ZI1 6\91. Hit ISR.S RUDeR 
02lA 4£75 l42t INITElIT ITS ; (Cbillgl 6/71 



Flit: TillER. DRV. TEIT PaOI ZI 

144t 

145' STOPCLI - STOP CLOCK PROCEDURE (09-ZO-m 
846' ; ASSUIIES AD AND AI ARE INITIALIZED. (09-10-1ll 
147' ; (0'-1O-1Zl 

Due 7400 841' STOPCU 1I0VEQ 10,01 ; DATA (ot-lo-Ul 
OZIE 6002 84,t BRA.S STIO (0'-10-11 1 

'50' CDt-IO-UI 
851' i STRTCLI - START CLOCK PROCEDURE (06-07-121 
nl* ASSUIIES AD AND AI ARE INITIAL IZED. (04-07-1ll 
1531 (06-07-1Zl 

oua 7401 854' STRTcn 1I0VEQ 1"01 iDATA m-07-UI 
1551 (09-10-11 I 

am 700E 85" STIO 1I0VEO ISTRTSTOP, DO ; ADDRESS (OJ-IO-811 
om 616C 8511 BSR.S \/RITECR 106-07-BlJ 
0226 4E75 8581 RTS (O6-07-811 

1591 
1601 i RDTENTHS - Iud the tenth. IIgister of clock 
861' ; ElIT - (NC 1 • READ 01 
UII i (C) • ERROR - IIRONG ADDRESS 
863' ; (OIl • REGISTER VALUE READ 
1641 ; 

onl 16 5 * ROTENTHS 
0228 1AD3 166* 1I0VEO 13,05 ; CHECI 1IA1. 4 TillES FOR CLOCK TURNING 

867' 
OUA 7001 861* lOTIO 1I0VEO ITENTHS', DO ;Iud tenth of Itcondl r.gistll 
mc 6116 869' BSR.S REAOCR 
om Den om 8701 'liP I. B IROEHR, 01 ;do until (no rud trlorl or 
0131 5'CO Fm 871* ORNE OS, ROTlo ; (tried 4 tian) 

112' 
0236 OC02 om 873* '"PI.B ", 01 ; i f no I , BCD d i 0 it then wrong iddl1l5 
Olll 6104 174' BKI.S RDTERR ;USE OTHER Addull 
mc 4285 875' CLR. L OS 
023E 4£75 176' RTS 

177' 
ma 44FC 0011 178t IDTERR 1I0VE.II ICARRYST, CCR 
0244 4E7S 179* RTS 



Fi Ie. TIIIER.ORV.TElT Pa,1 n 

lilt ; FlNDlDOR - FIND lDDIESS OF CKIP'S lDDItSS UTCH. IT IS EITHER RVlADDI OR I'UDDR 
IIZ1 DEPENDING 011 THE VERSION OF THIS PROCESSOR BOARD. 
113t ; roatiu Iddld witb '17 cbUII. 
1141 ; 

DIU liSt F IIIDlDDR 
0146 47FA OHIt lUI LU ADDRREC. A3 ;\/HEBE TO SlVE CORIECT ADDRESS 
DIU 43F9 ODD3 0001 1171 LEl RIIIlEC. L, AI 
0450 41 r9 0003 orll . 1111 LU RV4ADDR. L. AO ,START IIITH REV 4 ADDRESS 
OIH 710 I 1891 1I0VED 11.04 ,TRY ONLY TIIO ADDRESSES 

not 
1911 ; CHECK Ir lDDIESS IN AI IS CORIECT 
191t , 

UH lUI FAil 
ozsa 61CE 894· 85R.S RDTENTHS ; CET STAITIIiC VALUE 
D1Sl 651 E 195t BCS.S FANIT ,ViONe CH I P TRY MElT ADDRESS 
me oeOI ooat 1,,1 CIIPI. B 19. DZ ;lIl1T UNTIL TENTH or SECONDS 
OHO 6706 897* 8EQ.S mElD ; IS NEIT TENTH ==) 03. B 
OW 1601 8911 1I0VE. B 02.03 
0164 5103 8"· ADDO. B 11.03 

OZ" 60DZ 9001 IU.S FUO 
0161 4213 901 1 FUUO CLI. L 03 
026A 3C3C 1530 tOl t FAll 1I0VE.1I 130000, D6 ;IIUST IUD AT LElST TENTH SEC. 

903t 
9041 , IUD TENTHS UNTIL IT CHANGES 01 UNTIL IT TRIED TO LONC 
905* , 

026£ 90,t FA3I 
OHE &188 907t BSR.S RDTENTHS ; GET NEIT VALUE 
Dna 6501 9D11 BCS.S FANIT iViONG CHIP TRY MElT lDDIESS 
0171 B604 909t CliP. B 02.03 iHAS TillE TIClED 
0174 6716 HOt BEQ.S FlFNDIT ; YES. FOUND CORRECT lDDRESS 
0176 SlCE FFF6 'II I OaF 06, ruo ;IEAD lGUN 

9111 i 
tl31 • ICOT THIS ADDRESS TRY OTHEi lDDlESS 
914 t ; 

1Z7A 4 IF9 0013 OrEl 9151 fllllT tEA RVUDDI.t. AO 
OUO 51CC FrO, 916 t DIF D4. Flit 

f17t 
, lit nROR - ME ITHER ADDIESS \/OIlED 
9ltt 

OZS4 4293 9101 Ctl. L 1m ; SHOV NO CHIP ADDIESS 
0116 lE3C DO 39 flit 1I0VE.V teLOClElI. D7 
OlU 4£15 nZI ITS 

913t 
tHI roUND COIUCT ADDREU 
U5t 

IHe UII 9161 urMDIT 1I0VE. L 11. uS) 
OUE 4111 917t CLI.L 07 
n9a 4£15 lUI ITS 



File: TIMER.DRY.TElT 

930' 
931.; WRITECR - \/RITE A CLOCK REGISTER 
93l. ; ENTRY: (DO) • REGISTER ADDRESS 
933. ; (Da) • DATA 
93f· ; 
93S. WRITECR BSR sELREG un 6100 FFU ,DESELECT THEN SELECT REG. 
936· HOVE. B aa, (AI) OU, UU ,WRITE DATA 
931· MOYE. a 'DSELeT, (AD) U9I loac 0010 ;DEsELECT CHIP 

OZge 4£15 

029£ 6100 FEDO 

GaU 7001 
OUf 45FA 034£+ 

uu 141A 
OUA 6lE6 
oue 5200 
OlAE oeoo OOOE 
UBZ 66F4 
on4 4E75 

938· RTS 
939 t ; 

940' ; WRITEREGS - WRITE THE CLOC( REGISTERS FROII THE REGISTER ARRAY 
941· ; 
HZ. WRITEREGS aSR 
943 t ; 

944 ft ; WRITE REClsTERS 
9U t ; 

946' MOVEQ 
947 t LEA 
948* , 
949 t WRONER MOYE. a 
950 t aSR.S 
95l t ADDQ. a 
951' eMPI.8 
953· 8NE .5 
954· RTS 

LDADDR 

II ,DO 
REGARiAY,AZ 

(AZ) +,01 
WRITEeR 
II ,DO 
ISTRTSTOP, DO 
\/RONER 

;CET CHIP ADDRESSES 

; REGI STER ADDRESS 

,REC! STU DATA 
,WRITE DATA 
;NElT REGISTER ADDRESS 
,STOP AT START/STOP REG. 



Fill TlIIER,DRY,TElT 

UBI ZHI 

UBI IIU 
UU 'Hl 
IlBe , 13C 

UBE 'I GO FEll 
OZCl II 00 rna 
ozel 6100 rFU 

o:el , 101 

Glee 4£15 

lIeE 3E3e 0036 
01Dl H7S 

n,1 ; 
U71 ; TIIM - SET CLOCI FlOII PlRlIIETEI BLOCI 
'511 • 

Uti ; 
PAllIIETEI ILOCI FOI UJIIMITI 

"01 ; 1,,1 Vt it.ClockPlrl •• ltI • !tcud [ug' 
"II • DI,olVttk : iDlt9t1; 1-7 
'UI ; lIonlh iDlIgu; I-U 
"3 1 • 1-31 01, iDllltt ; 
"41 ; 0-23 Hour ill19u, 
965 1 ; I-59 lIins hllglt , ",I ; a-Sf SICI ill1llt, ,,,t ; 0-' Tllih. 111191[ , 

"It • 

"'f"t ; 

Ln,hu illlll[. 
nd; 

0-3 

971 1 TI""R 
"Zt ; 

DI.A3 ,ADDRESS OF PARlIIETER BLOCI 

913- , PlOCESS II NlU PUlIIETERS 
9741 • 

"5 t ISH,S VALIIN ,VALIDATE PARlIIS 

'16 1 BeS ,8 MERl .NO COOD 
971' 15R, S CVTBINI ; CONVERT IINARY TO BCD OF REGISTERS 
91,t • 

",I ; 1£10 SECONDS AND TENTHS OF SECONDS I09-JO-1ll 
910 1 ; 109-11-821 
till B51 LDADDR , GET CLOCI ADDRESSES !Of-ZO-Ill 

'Il t lSI STopeLl 119-10-111 

tl3' BSR STRTcn 109-1O-1Zl 

91" • 
tiS' , VIITE OUT REGISTER ARRA! 

'UI . 
917' ISR,S VRITERECS 
,ut RTS ,,,I . 
"01 • IIBOI - lNymD CLOtl PARA"ETEB 
"11 • 
"It TYRUI 1I0VE,V IlNVU". D7 

"3' RTS 



Fill: TIKER,DRV,TEIT Piqe %S 

995* i 

996* i VUBIN - VALIDATE BINARY PARAKETER BLOCK 
997* i ENTRY (13) • ADDRESS OF PARAKETER BLOCK 

'98* i ElIT (NCI • COOD PARAKETERS 

9"* i (CI • ERROR, OUT OF RANCE 
1000* i 

OZD4 %848 1001 * VALBIN KOVEA, L A3, A4 ,SAVE PB ADDRESS 
DZD6 7107 100%* KOVED INUKIIP- \, 04 ,DO ALL I PARAKETERS 
0%08 4BFA 0%46+ 1003* LEA RANCES, AS ,LIST OF PARAKETER RANCESISYTESI 

1004* , 
1005* i COKPARE EACH PARAKETER TO [T'S LOll AND HI RANGE VALUE 
1006* , 

UOC 4180 1007* VBCHK CLR, L DO 
nDE 1010 1008* KOVE.S (A51+,00 ,CET LOll BOUND RANCE 
om BOS4 100'* CKP .11 (HI ,DO ,FARAKI.LOII BOUND THEN OK 
om 6UO 1010* BHI.S VBERR ,ERROR, TO LOll 
om 1010 1011 * KOVE. B (ASI+,DO iCET HI BOUND RANCE VALUE 
OlE, BOH 101%* CKP ,II (A41 ,DO ; PARAK(.H! BOUND THEN OK 
0%£8 6S0A 1013* BCS. S VB ERR ,ERROR, TO HICH 
OZEA mc 1014* ADDG. L 11,14 ,NElT PARAKETER LOll BYTE 
UEC 5 ICC FrEE 1015* DBF 04, VBCHK 
UFO 4%80 1016* eLR. L DO ,SHOll NO ERROR 
OZFZ 4E75 1017* RTS 

1018* , 
1019* i ERROR EIIT - OUT OF RANCE 
10%0* , 

OU4 44FC 0001 10Zl* VBERR KOVE. II .CARRYST, CCR i SHOll ERROR 
nF8 ms \DU· RTS 



F i I. TillER DRV. TEIT Pil,1 a 

1034* , 
100l* CVTBlNR - CONVERT VALID PARAIIETER BLOC~ FROII BI NARY INTO RECARRAY BCD HI BLES 
1016' , ENTRY (A3) • 10DIESS OF URAIIETER BLOCk 
1017' , 

aHA 4HA 0306t 1011* CVTIINR LEA HI,H ;HI NIBBLE HOLD ARRAY 
OlFt 4BFA 030A. lIlt* LEA LOII,15 ; LOll NIBBLE HOLD ARRAY 
0301 1101 1030* 1I0nG .NUIII/P-I,D4 ; FOR i .: I to I do 

0304 760F lOll' "OVEO .LEAPYI.1.03 ; INDEI TO PARAIIETEI 
1032 * 

0301 4110 1033' ClRlllSS CLK L DO 
0301 1033 301D 1034' HOVE I o !A3 , 03 . II) , DO ,GET PARA"ETERCi I 
030e mo 103S' HOVE L 00,01 
030E nFC OOGA 1036 ' DIVU 1I0,DI ,HI NIBBLE .= PARA" OIV 10 
0312 100 I 1037' "OVE. L 01. DO ,LOll IS REMAINDER FRO" DIY 
0314 4840 10Jl' SIIAP DO ;LOII .= PARlIIETER-(HI'10) 
031i 1911 4000 1039' "OVE. a 01. 0 (14,04. II) ,SAVE HI 
031A IBID 4000 1040' 1101£.8 00,0(15,04.11) ,SAVE LOll 
031 E SSl3 1041' SUIG.II II. 03 ,NElT PABA"ETER INOEI 
0311 Sl CC FrE4 IOU' oaF 04, CBRNI IS ,Domo a 

IOU' , 
1044* SETUP RECISTER ARRAY 
104S* 

0311 4213 10U* CLR. L D3 ,RE"OVE CARBACE 
03l! 47FA OICC. 1047' LEA RECARlAt, A3 
D3lA 180e 1041* 1I0ViG IRAIIRL EN-I. 04 ;"OVE TO 13 REGISTERS 
03lt 45FA DIES. 1049' LEA HIBBLE,U ,\/HICH NIBBLE FOR THIS REG. 
0330 OFA 0104. 1050' LEA INREGB, AI ;\/HICH PARA"ETER IS REG FRO" 

10S1 t 

0334 l631 4000 10$1* CBRREGS "OVE. B o (AI ,04 .11) ,D3 ; INDEI TO HI , LOll FOR THIS REG. 
0331 1035 3000 lOll' IIOVE a O(AS, 03. II) ,DO ; ASSUIIE LOll NI BBLE 
033C tA32 4000 1054' TST.8 0(ALD4.1I) , IF 0 THEN USE LOll NIBBLE 
0340 6704 IQ~~' BEQ.S CBRULOII ,IS LOll 
0342 1034 3000 IOH* "OVE. B 0<A4,03.1I),DO • ELSE GET HI HI BBLE 
0346 1110 4010 IOS7' CB8ULOII "aVE. B 00,0(A3.04.1I) ,PUT NIBBLE IN REGISTER HOLD 
aHA 51 CC Fm 1051' oaF 04, CBRRtGS 

1059' 
034E 6102 1060' BSR. S CVTLPYR ,CONVERT LEAP YEAR REG 
0350 !E7S 1061' RT5 



Fill. TIHER. ORV .TElT 

0351 loa ooac 
0351 7103 
0358 9200 
0351 4%80 
035C 03CO 
035£ 1740 ooae 
0361 4£75 

1063* ; 
1064* ; CVTLPYR - CONVERT LEAP YEAR PARAHETER TO THE REGISTER VALUE rOR THE 
1065* ; 
1066* ; 
1067* ; 
1068' ; 
1069' CVTLPYR 
1070' 
1071 * 
lon* 
1073' 
1074* 
1075* 

CLOCK CHIP. 8,4, 1,1 IIIIERE I IS FOR LEAP YEAR AND THE OTHER NUMBERS 
ARE FOR THE YEARS AFTER THE LEAP YEAR. THEREFORE, 4 15 LEAP YEAR+ 1. 
1 IS LEAP YEAR+I, I IS UAP YEAR+3 

HOVE. B LYREG-HAJ) .00 ;LEAP YEAR REG .• 13(INDEI:III 
HOVED 13, DI ; DO IS PARAMETER (RANGE 0-31 
SUB. B DO ,01 ;CALCULATE IIIIleH BIT TO SET 
CLR. L DO ,BlTI .' I-PARAMETER 
BSET 01,00 ;00 IS LEAP YEAR VALUE 
HOVE. B DO,LYREG-HAJI .PUT IN REGISTER ARRAY 
RTS 



rill TIKER DIY. TEIT PI I' 21 

ID 77 1 , 

1071" , TIKINST - UNIT INSTALL 
1079" INSTALL THE TIKER INTERRUPT ROUTINE AND SET UP THE VIA 
IGlO" 

0364 lOBI" TIKINST 
lOBI" 

0364 40F9 0003 OF7D 1083" LEA IER.L,U 
036A I CBC om • 1084- KOVE. B IDISUL, (UI ; TURN OFF ALL INTERUPTS ON VIA 

IUS· , 
1086" INITIALIZE TIKER TULE 
1087· 

036E 4\£A o ICO. IOU" LU T1KERTBL, AD ; ADDRESS OF TIllER TULE 
Ol71 43FA 0170. 1089* LEA TIIIElTBL+(TIHTLEN-NUIIENTS) ,AI ; 1ST IYTE AFTEI TABLE 

109G' ; 
0376 30Be 0000 1011' TINSTIO IIOVE.II 10,(lQ) ; CLEAR FLAGS OF EACH ENTRY 

0371 DOFe aD II 1092- AODUI ITIHTLEN,AQ ; POINT AT NElT ENTRY 
031£ B3CB 1093* CllfA. L AQ,AI ; AT END OF TABLE 
om 06F4 1094- INE .5 TINSTIa ;NO 

109S· 

10 "* ; PUT ADDRESS OF INTERRUPT ROUTINE IN VECTOR 
1 097* , 

G31l ~IFA Fe7C. 1098* LEA TlIIINT,lD 
038& 21 el DO 74 10"* NOVE. L AD, VECTOR. II 

1100-
1101· • SETUP Vll 
II 01- , 

Ol8A 13FC DOlO 0003 11 03 1 IIOVE. B IACRlfTE , ACR. L ; FREE RUN NODE PB7 OUTPUT DISABLED 
0390 om 
0391 13FC ODSO 0003 1104* HOVE. I ITIHEL, TILL. L ; TIHER 1\ LATCH LOll 
0391 OF60 
OlIA 13FC OOCl 0003 1I0S 1 HOVE. B ITIKEH, TILH. L ; TIHER 1\ LATCH HI GH 

OlAO OF6F 
OlAl 13FC om 0003 II 0'* KOVE. B ITIIIEH. TICH. L ;TIKER 1\ COUNTER KIGH - FORCE LOAD 

03A1 OF6S 
03U 13F" DOFF 0003 11 07 1 NOVE. I ICLEAR.IFI. L ,CLEAR IF! 
03BO OF7B 

1101' ; 
1109* ; ENABLE TIKER U 
III 0' , 

03B% ICBC OOCO IIl1 t IIOVE.S 'ENBLTI,(W ;TURN INTERUPTS ON FOR TI 
1111* ; 
1113' , INITIALIU CLOCI - SOURCE IN TIKER. CLI. TUT INCLUDE FILE 
1I14t ; 

031' 6000 FE30 IllS· IRA INITCLI ;DOES RETURN \/HEN INITCU 0015 



File. TIMER DRV. TEXT hve 19 

1117* i 

1118* , TIMUN/IT - UNITUNIIOUNT 
1119* i TURN orr THE 'ilA INTERRUPTS AND POINT TH~ TIMER INTERRUPT VECTOR AT A RTE 
II 20* i 

03BA 1121* T!MIINl1T 
03BA 13FC OOlF 0003 IU2* KOVE. S 'D!SUL,IER.L ,TURN OFF ALL iNTERUPi3 ON 'il A 
03eO OF7D 
03el 41FA FC! 1+ 1123* LEA TUNRTE,AO ,IIITH TlKER INTERRUPT CODE 
om lIea 0014 1124* KOVE. L AD, VECTOR. II ,POINT VECTOR Ai RTE 
03eA 4£75 1115* RT5 



r lie TIHER DRV TEIT 

D3ce OCH 0004 
0300 '111 

0301 4HA o 11C. 

03D' 4lFA 0011. 
03DA [34A 

03De 3431 1000 
om 4 EFt 1300 

03E4 3ESe 0038 
03EI 4E7S 

D3EA OOAO 
OlEC OOOA 
OlEE DOH 
OHI 00'0 
03Fl 0071 

PI,t 30 

liZ?' 

1111' • TIIIST • VNITSTATUS 
i 119' • THIS PPROCEDURE CONTUNS THE BELL ROUTINE AND THE 4 TillER TABLE IIANIPULATION 
1130' • PROCEDURES. CREATE. DELETE. DISABLE. AND ENULE. 
1131' 
1131' • 
1133' 

ENTRY 01 • CONTROL CODE USED TO SELECT FUNCTIONS 
A3 • BUFFER ADDlES! = PTI TO PARAIIETER BLOn 

IIH' • 
1135' TI1I5T 
1136' 
1137' • 
1138' 
1139' 
1140' 
1141' 
1141' 
1143' 

CliP I. II 
BHI.S 

LEA 
LEA 
tSL. II 
IIOVE .\1 

JIIP 

'ENASLEC.DJ 
TSTERR 

TIHERTBL. AI 
TSTTBL.lI 

II. OJ 
O(AI. 01.111. OJ 
OIAl.DZ.'i) 

1144' • Inulid Fuctlon Code tr!O! 
1145' • 
1146' TaTERR 
1147' 
1148' • 

HOVE .11 
ITS 

IINVFNC.D7 

114! • THE TIllER DRIVER JUMP TABLE 
II SO· 
II 5 I' TSTTBL DATA.'i TSTBELL· T5TTBL 
Ii 52' DATA.II TSTCREI· TSTTaL 
1153' DATA.II TSTDELT -TSTTSL 
1154' DATA.II TSTDSBL-!STTIL 
11 55' DATA.'i TSTENSL -TSTTBL 

,VALID FUNCTION CODE 
.NO 

• ADDRESS OF TIllER TULE 
• TURN THE CONTROL CODE INTO A 
.INDEl TO THE FUNCTION 

,DO FUNCTION 

, SELL 

• CREATE TABLE ENTH! 
; DELETE TULE ENTRY 
,DISABLE TULE ENTRY 
,ENABLE TULE ENTRY 



F i Ie. TIMER DRV TElT 

03F4 4110 
D3U 4183 

03FS 0831 0000 3001 
03FE 6711 
0401 0643 001 Z 

0104 SHD 
0406 OC40 OOtA 
040l UEe 

D40e 3E3C 0033 
041D 6014 

0412 lIn 300! 
0416 3593 3006 
04U 3598 3008 
041£ nIB 
04%1 om 0010 
0424 Dill 0003 
OHI 3511 3000 
OHe nac 301A 
0430 mo 300t 

0434 3610 
0436 4E7S 

1157' , 
1158' ; T5TCR£I - CREATE TABLE ENTRY 
1159' , ENTRY: 13 • ADDRESS OF PARAMETER BLOCl 

1160* , 
IUI* , 
IIU' , 
1163' , 
1164* ; 
1165* , 
1166* , 
116 7* ; 
1168· ; 
1169· , 
1170· , 
1171. T5TCRE8 
1172* 
1173' ; 

U = ADDRESS OF TIKER TABLE 
AI • VALUE \/HEN TIKER DRIVER CALLED 
AS = VALUE \/HEN TIMER DRIVER CALLED 

PARAMETER BLOCl 
I) ADDRESS OF USER SERVICE ROUTINE TO INSTALL IN ENTRY (LONGI/ORD) 
2) COUNT OF SO MiLLISECOND PERIODS TO I/A[T (\lORD) 
3) FLAGS (I/ORD) -

bil 01 = CONTINUOUS/ISHOT HaDE FLAG 
bil 01 = SKIP FIRST CALL FLAG 

4) RETURN SPACE FOR TABLE ENTRY [0, THE ENTRY NUMBER (I/ORD) 

eLR. ~ 
eLR. L 

DO 
V3 

,ENTRY I 
,ENTRY I NOEl 

1174. , FIND AN UNUSED ENTRY IF ONE AVAILABLE 
1l7S' ; 
117'* TeRClNlT BTST IVAL IDENT, TFLAGS. I (A2, 03. \I) 

1177" BtG.S TCRFOUNO ,FOUND ONE 

1178· ADDI.\I ITII1TLEN,D3 ,ELSE SEE I F AT END OF TASLE 

1179* AOOO.I/· t! ,DO ,NEXT ENTRY NUMBER 

1180' CKPI 1/ INUMENT5, DO ,IN TABLE' 

11 B I. 8NE .5 TCReKNlT , YES 

IISZ· , 
1183· ; ERROR TABLE FULL 
1184* , 

11 as" KOVE.I/ ITBLFULL,07 

1186' BRA.S TeRElIT 

1187" , 
1181" ; FOUND UNUSED ENTRY - SET IT UP 
1189" ; 
1190" TCRFOUNO 
1191* 
1I9Z· 
1193· 

1194' 
1195· 
1196' 
1197" 
11 VI. 

II'" 

MOVE. L 
KOVE.I/ 
MOVE.\I 
KOVE.I/ 
BSE! 
BeLH 
MOVE.\/ 
KOVE. L 
KOVE. L 

(A3)., PTRUSRTH(U ,03 .1/) ;PUT IN USER SERVICE RTH AODR£S 
(A3), TeOUNT( AI, 03.1/) ,COUNT or so KS TICKS 
(A3)., TOIINCNT( AI, 03.\1) ,SET OOI/N COUNTER 
(Allt,OI ,CET FLACS 

IVALIDENT,Ol ; SHOI/ ENTRY IN USE 
IEN8LDSBL, DI ,SHO\l ENABLED 

DI, TFLAcsm, 03. \/) ,PUT IN ENTRY 
A4, RECA4IU, 03. \/) ; SAVE USERS A4 AND AS RECISTERS 

A5 ,RECAS <U, 03.1/) 

1200. ; RETURN TO USER TABLE ENTRY 10 (THE ENTRY NUMBER) 
!l01* ; 
1l0Z· 
m3* TCREIIT 

IIOVE.I/ 
RTS 

DO, (A3) 
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0431 
001 lilA 
O~JA 1508 

G4lC OIB, 0010 300 I 
OHI 6004 

;HI 3ElC OOll 
0441 4£75 

I lOS" 

1iO" TSTDELT - DELETE TULE ENTlY 
1207" ENTRY U. ADDIUS OF PAU"ETEI BLOCl 
110.' U • ADDIESS OF T1"ER TABLE 
110' t P UAIIETEl ILOCI 
1110' Il TULE ENTRY ID. ENTRY. TO ENTRY (1I0RD) 
lUI' 

12 U" UTDU T 
ISI.S 
ICS. S 

VALIDID 
TDlLERR 

I1U' V AL I D ENTRf IHD£I - DELETE ENTRY 
1117' 

• GET INDEI TO ENTRY 
; IS ID VALID! 
.INVALID-ERROR ElIT 

11 .. ' leLI .VAL IDENT. Trues. J( U .D3 .111 
III ,. IIU.S TDELEIiT 
I1lG" 

1%" • :NVALID TULE 10 UROR 
1111' 
llZl' TalLERI "DVE .11 .INVTn ID. 07 
1114' TDELElIT ITS 
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OHA 
0441 un 
OHe 6SOI 

'HE un om 3001 
OU4 6OG4 

14H me Gm 
045& 4E15 

121" • 
1U1' i TSTDSBL - DISABLE TAiLE ENTRY 
lua' i ENTRY: 13 • ADDRESS OF PARA"ETER BLOCK 
IIU' • 
lUG' 
lUI' • 
1131' 
1133' TSTDSBL 
lU4' 
1l3S' 
113" • 

U • ADDRESS OF T1"ER TABLE 
PARAKETER BLOCK 

II TABLE ENTRY ID. ENTRY I TO ENTRY (VORD) 

aSR. S 
Be5.5 

VALIOID 
TDSSERR 

i GET INDEI TO ENTRY 
.IS 10 VALID' 
• INVAL lo-ERROR ElIT 

1137' ; VALID ENTRt INDEI - DISABLE ENTRY 
IU.' • 
UU' BSET IENBLDSBL. TFLACS. t (AZ. D3. V) 
1240' BRA.S TDSBElIT 
1l4l t • 

ll41 t i INVALID TABLE ID ERROR 
uu· ; 
UH' TOSBtRR KOVE. V IINVTBLID.D7 
uu t TOSl£lIT RTS 
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04SC 
04S~ lilt 
045£ 650E 

0460 3m 3006 3001 
0464 om 1003 3001 
046t 60G4 

046£ 3£3C 003% 
0471 un 

0474 3613 

0476 le43 OOlf-
0471 6306 

D47C 44FC 0001 
0411 6006 

0412 C6~C GIlZ 
0411 4110 
D411 4E1S 

P'ge H 

1147" , 

1141' ; TSTENIL • ENAILE TULE ENTRY 

114'" , ENTRY l3 • ADDRES5 OF UIAIIETER BLOCK 
1150* A! • AODIESS OF TillER TABLE 
Inl" , PlRAIIETEI noel 
1251" I) TULE ENTRY 10, ENTRY I TO ENTRY (1I0RD) 
1253' 
llS4 * TSTENIL ; GET INDEI TO ENTRY 
In5* BBR.S VALIOID ; IS ID VALID! 
12H' BCS.S TENBERI ,INVALID-ERROR ElIT 
1157* , 
USI' , VAL ID ENTI! INDEI - ENABLE ENTI! AND RESTART 001lK COUNTER 
U5,1 

IUD' 1I0VE.II TCOUNT<U ,D3 .11) ,TDIIKCNTIU, D3 .11) 
1161' BCLR IENBLDSBL, TFLACS. I <n, 03 .11) 

uu' IRA.S TEHBElIT 
IU3' , 
11441 , INVALID TULE ID ERROR 
IUS* , 
12 66* TENIUI 1I0VE .11 IINVTBLI0,D1 
11671 TENIUIT aTS 
UUI ; 

114,1 YALIOID - VALIOATE TABLE ENTRY 10 IN PARAIIETER 
mOt ENTRY 13. ADDRESS OF PAIAIIETER BLOCK 
U11' , EIlT D3. TABLE INOEI 
117Z' , (C) • INVALID TABLE ENTRY 10 
U13 1 , (NC). VALlO TABLE ENTlY 10 
1174' , 
U7S' VALIDID 1I0VE.1I (A3),D3 ; GET TABLE ENTRY 10 

U"" , 
IJ77' , TULE ENTlf 10 IS THE ENTRY MUIIBER - IIllE SURE LESS THAN HUIlBER OF ENTRIES IN TABLE 
1171' , 

U"" C"PI.II IHlI"ENTS-I,D3 
1110' nss VALeuc 
IUI* 
uaz' VALERR "OVE.II ICARRIST, CCR 
IU3' BRA.S VALElIT 
IU4' 
IllS' , HAVE VALID TABLE ENTRY 
UU' , 
lUI' VALCUC 
I liS" 
IU,I VUUIT 

IIULU 
CLR. L 
RT5 

.TIIITLEN, 03 
DO 

; 15 INDEI LESS THAN TABLELN! 
;YES, CALCULATE INDEI 

,SHOll ERROl 

; CALCULATE INO£l 
,CLEAR CliRY 
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IUl t , TSTBELL - BELL ROUTINE 
11Ut , ENTRY A3 = ADDRESS OF PARA"ETER BLOCK 
UU" ; PARAMETER BLOCK 
1194· , t) FREQUENCY (liaRD) 
lUSt ; l) SPEllER ONIOFF PATTERN (BYTE) 
1296· , 3) FILLER (BYTE) 
U97 t 4) DURATION IN SO "ILLISECOND PERIODS (1I0RDi 

un· ; INIT VIA FOR FREQUENCY 1110 DISTURBINC TlKER II 
U99 t ; 

041A 48F' 9003 OF75 1300 t TSTBELL tU SHI FTREC. L. AS 
0490 IABC 0000 1301 t "OVE. B 10, (AS) ;TURNOFF BELL FOR SURE 
0494 0039 0010 0003 1301t ORI. B IRUNT1, lCR. L , SET T I MEl 11 AS COUNT DOWN 
049A DF77 
049C 61ll 1303t BSRS SETTl ,PUT FREQUENCY IN TI"ER 
04fE UU 0144. 1304" LEA IFLACS, A4 
om 0894 0000 130S' BCLR I SHUTa rr , ! A4) ; PUT TlKER ON 

1306· ; 
1307" , CALL CREATE TO SETUP ONE SHOT INTERVAL TlHER CALL 
130B* , 

0416 43FA 013£. 1309· LEA IPRKBU,lI ,ADDR OF INTERNAL PARH aLOCK 
04Al %FOB 1310 t "OVE. L A3, - (SP I ; SAVE PARA"ETER BLOCK ADDRESS 
04AC 30ZB 0004 131\· "OVE.II DURATN( A31, DO ; SAVE THE COUNT 
0480 1&49 1311* "OVEA. L 1I,U ; CREATE EIPECTS PH" BLK ADR IN A3 
om 41FA 003 .. 1313 t LEA BELSRVR, AD ;BELL SERVICE ROUTINE ADDRESS 
0486 UCI 1314* HOVE. L AD,(lIl. ,PUT IN PARAHETER BLOCK 
1481 3210 131 s* "OVE.II DO, (AI) ; PUT IN COUNT 
048A 6100 FF3I 1316· BSH T5TCREI ; CALL CRun 
04BE USF 1317t HOVE. L (SP)+,A3 ,BELL PARA"ETER BLOCK ADDRESS 

131 B* ; 
04CO IAAB om 1319· HOVE. B PATTERN!A3), (AS) ; TURN ON BELL 

1320· 
III I" ; 1I1IT FOR SHUT OFF 
13Ut ; 

om 08\4 0000 13l3. TBELIiAlT BTST ISHUTOFF, (A4) ; DONE ? 

04C' 67FA IU4- BEO.S TBELIIAIT ;NO 
Ins* ; 
1316* ; DONE SHUT OFF TillER U AND 8ELL 
\317t ; 

04CA IADC 0000 1318- TBELDONE HOVE. B 10, (AS) ,CLEAR SHIFT REC TO SHUT orr BELL 
04C£ OU, OOEr 0003 13Ut ANOI.8 ISTOPTZ , leR . L 
0404 OF77 
0406 4£75 1330* TBELEIIT RTS 



F 11 e TIKER DRV TEIT 

1331' 
13331 , urn - 5ET TlKER Ii TO FREQUENCY IN rUlHETER BLOCK 
1334* , 

0401 13Ea 0001 0003 1335' SETTZ 
040£ OF71 
OHa 1303 0003 OF7] 1334' 
04£1 4E7S 1337' 

.1331' 

KOVE.I 

"OVE. B 
RTS 

t<13I,THL.L 

(A31,nCH.L 

1339' BELt TIKER SERVICE ROUTINE 

04£1 OFA OOFA. 
04EC 0800 aoao 
04FO 4£75 

1340' 
1341' BELSKVR 
1341' 
1343' 

LEA 
BSET 
RTS 

!FLAGS ,AD 
.SHUTOFr,(AOI 

,SET UTCH 

; SET COUNTER AND CLEAR I FR n FLAC 

,TELL IELL ROUTINE DONE 
,& TO SHUT orr SP ElKER AND 
;T1"ER II 
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04H at DB OA OS 01 06 
04FI 05 04 a3 OZ 01 00 
a4FE 01 01 OZ 02 OZ 01 
0504 01 
0505 ao 

050' G6 OS 05 04 04 03 
OSOC 03 G1 01 00 01 01 
OS 11 07 
OH3 00 00 a1 oa 01 00 
OS l' 01 00 01 00 00 0 I 
051F 00 

1345· 
1346* , 
1341* , DATA AREA 
1348. ; CONSTANTS FOR CAL ANDER CLOCl 

,1349. ; CONVERSION ARRAYS BCD TO BINARY/REGISTER TO PARAKETER BLOCK CONVERSION 
1350· , 
1351 1 DETAIL DATA, B 9 , I I , 10 , 8 , 1, 6 , 5 , 4, 3, Z. 1 , 0 ,REGISTERS liHICH /lAKE THE PARAMETERS 

1351. NUKBER DAUB 1,2,1,2,2,2,1 ,I OF REGISTERS FOR PARAHEET£R 

1353* DATA, B , .... FILL ..... 

1354· , 
1355· , CONVERSION ARRAYS FOR PARAKETER BLOCK TO REGISTER ARRAY CONVERSION 
1356' ; 
13S1· [NREGB DATA, B ~,S,5,4,4,3,3,1,2,0,1,1,1 ;IIHIeH PARAH IN RECliJ (SINARY) 

13SS. NIBBLE DATA B a,O,I,o,I,O,I,O,I,O,O,I,O ,IIHICH N1.BLE- I=H1 

1359' ; 
1360· RANGE VALUES FOR CLOCK PARAIITER BLOCK FIELDS, BYTE LOll, 1 BYTE HI FOR EACH 
1361· , OF S PARAHTER BLOCK FIELDS 
136Z· ; 

OSZG 01 07 01 DC 01 IF 1363- RAN~ES DATA, B 1,1, I, 11, 1,31 ,0, 23 ,0, 59 ,0, Sf ,0, 9,0,3 

OS 16 00 11 00 3B 00 3B 
OSH 00090003 

1364- ; 
1365- VARIABLE DATA AREA 
1366* , 
1367· ; THE TillER TABLE - 10 ENTRIES 
1368* , 

0530 0000 0000 0000 13'9* TlKERTBL DATA,II 0,0,0,0,0,0,0,0,0 ; ENTRY I 0 
OS 3& 0000 0000 aooo 
OS3C 0000 Oboa DODO 

OODOOOIZ 1310* T1HTLEN EQU 'It-TlI1UTBL ,lenqth .t entry 
0541 0000 0000 0000 1371* DATA, W 0,0,0,0,0,0,0,0,0 , ENTRY I • 
0548 0000 0000 0000 
054£ 0000 0000 0000 
0554 0000 0000 0000 1312" DATA.II 0,0,0,0,0,0,0,0,0 ; ENTRY • I 
05SA 0000 0000 0000 
0560 GOOD 0000 0000 
0566 0000 0000 0000 1373· DATA ,II 0,0,0,0,0,0,0,0,0 , ENTRY • 3 
OS6C 0000 0000 0000 
0572 0000 0000 0000 
OHI 0000 0000 oooa 1374* DATA ,II o,o,a,o,o,o,O,O,O , ENTRY • 4 
05n 0000 0000 0000 
0584 DODO 0000 0000 
05IA 0000 0000 am 1375* DATA, Ii 0,0,0,0,0,0,0,0,0 , ENTRY I 5 
0590 0000 0000 0000 
0591 0000 0000 0000 
OS9C 0000 0010 0000 1316· DATA ,II 0,0,0,0,0,0,0,0,0 , ENTRY I 6 
0511 OOOG 0000 0000 
05&1 0000 0000 0000 
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a,A[ 0000 0000 0000 
ul84 ~OOO 0000 0000 
uSBA 0000 0000 0000 
05 ':0 0000 0000 0000 
OSCI o ~ 00 0000 0000 
,ICC 0000 0000 0000 
OSOl a 000 0000 0000 
05ill 0,00 GOO 0 0000 
O5~t OOOG 0000 0000 

00000084 
ooooooa 

OH4 U 000 
OHI 0000 0000 0000 
uS EC 0002 0000 

1377* 

1373* 

1379* 

1380' TABLELt; 
138 I' NUIIENTS 
13 Bl' 

DATA.II 

DATA II 

DATA II 

tau 
Eau 

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 

\-TIMERTBL 
TABLELN/TIJ1TLEN 

13S3' , INTERNAL FLACS AND PARAMETER BLOCK 

1314' 
1385' I FLAC. 
i 386' I PRJ1BLK 

DATA.II 
DATA II 0,0,0,1, a 

, ENTRY I 7 

, ENTRY I & 

, ENTRY , 1 

,Ienqtb of lible in by ttS 
,I of entries in tlble 

,USE ONL Y 1 ST BYTE 
,BELL USES FOR CREATE CALL 

1381' 
,lB S' 

THE ADDRESS AND COUNT ARE SET IN THE BELL ROUTINE - FLACS ARE ALIIAYS 
ONE-SHOT 1I0DE ONLY 

1381' 
i310' C~OCK DATA AREA 
illt' CLOCK ADDRESS AND SELECT LATCH ADDRESS SAVE AREA 

,5FO COOOOOOO 
1391' 
: 39 3' AGORRE'; 
i314' 

DATA. L , {CHANCE '/71 

1395' , RECISTtR ARRAY HOLD 

(~, 1 CO GO DO 00 00 00 
:5 FA 00 00 00 00 00 00 

O;OOOOOC 

"' JO 00 

OOOOOOOil 
C. 0 I 0. 

1391' • 
1311' RECARRAY 

139S' RARDLEN 
1399' 

1400' RAlIRLEN 
140 I' 
1401' 

DATA B 

EQU 
DATA.B 

EOU 
DATA B 

0, G, 0, 0,0,0,0,0, G, 0,0,0 

'-REGARRAY 
o 
\-RtGARRlY 

,NUHBER OF REGISTERS READ 

;KUHBER OF REGISTtRS IIRlnEH 
; FILL 

1403' , HI BBLE HOLD FOR PARAIIETER TO REGISTER CON,ERsIOH 
1404' 

Jio. 00 00 00 00 00 00 140S' HI 
0601 00 00 
060A 00 OG 00 00 00 00 1406' LOll 
0010 00 00 

OOCOOOAl. 

ACR 00030F71 
ACRSYTE 00000040 
ACTIn 00000006 
ADDRR EG OOOHO. 
SELSRVR ~O 04£8, 
BITDO 00000000 

BliDI OGOOHGI 
B I TDl 00000001 
BITD3 00000003 
B 1TD4 00100004 
SlTDS 00000005 

1407 • 
1408' 

BITD! 
BITD7 
CARRYST 
CBCDB IN 
CBRNI8s 
CBRRECS 

CBRULOW 
CCS~OIIT 

CeSEliT 
CHlCS 
CLEAR 

00000006 
00000007 
00000001 

000 IA1. 
000306, 
000334. 
000346. 
0000A4. 

OOODA" 
OOOOH. 

OOOOOOFF 

DATA. B 0,0,0,0,0,0,0,0 

DATA B O,O,O,O,O,O,~,O 

END TIM£RDRV 

tLOCKERR QOOOOO31 CURPROC OOOOOOOl DOCS OOOOH. 
CLRSt 00000006 CURSON 00000001 DSneT 00000010 

COIITISMT 00000001 CVOEIIT OOOlAO. DURATH 00000004 

CSAnRI 00000010 CVTBIHR OOOIFAt ENABLEC 00000004 

CSAnRI OaaOOOl! CVTLPVR 0003SI. ENBLDSBL 00000003 

CSIPCK 00000006 CVTOUT 00011 .. ENBLTI OOOOOOCO 

CSFRSTCK 00000008 DAY 00000004 FAIO OOUSI+ 
CSLASTCH 00000001 DAYOFIII 00000001 FAlO 000161. 
CSLPeK 00000004 DeSKOYR 000074. . FAlO 00016&+ 

CS"AS~ OOOOOOOt DETAIL 0004Fl. FAFNDIT OOOIlC. 

eSTBLLOC 00000000 DISABL 0000001F FANIT OOOllA. 
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FAZERO 000168. IIIIBTBLX OOOOOOlA SCCODEJT 00000022 SVBLKIO COOOOOle TENBElIT 00041,. 

FINDADDR 000146+ IIIIBTDEV 00000012 SCCURRK 00000048 SVCLI oooooon TENTHS OOOOOOOC 
FREO 00000000 IIIIBTDRV 00000018 SCCURRII 00000044 SVCLOSE 00000010 TENTHSC 00000001 
GRAPHIC 00000001 IIIIBTSLT 00000014 SCDEVTAB 00000014 SVCRXPTH 00000060 

SVDELENT 00000090 
SVDSPOSE 00000038 
SVFLPDIR 00000088 
SVGET 00000014 
SVGETDIR 00GG0048 
SVCETVNlI 00000080 

TFLACS 00000000 
HI 000602+ IIIIBTSRV 00000016 SCDlRNAII OOOOOOIS TICHKNIT 00004£. 
HHLEN OOOOOOOC HIIBTSII 00000010 SCFREEHP 00000004 
HOUR 00000006 IIIIHICOD OOOOOOOC SCHDM OOOOOOBB 
lER 00030F1D IIIIHIDTA 00000004 SCHDAS 000000B8 
lFLAGS 000SE4. HKLOCOD 00000008 SCHEDPTR OOOOOOBB 
1 FR 00030F1B IIIILODTA 00000000 SCHEDSR 00002100 
lKITCLK OOOIES. KONTH 00000002 SCIORSLT 00000000 
INITEUT OOOIIA. NIBBLE 000513. SCJTABLE 00000008 
IHREGB 000S06. NOAUTOLF 00000004 SCHEIIIIAP oooooon 
INSMD 00000002 NOSCROLL 00000005 SCNUHPRO 0000002S 
INTREG OOOOOOOF NOTLEGIT 00000003 SCNITPRO 00000026 
INVCURS 00000003 NUHBER OOOHE. SCPROCNO 00000002 
INvrNC 00000038 NUHENTS OOOOOOOA SCPROTBL OOOOOOU 
INVPRH 00000036 NUHREGS OOOOOOOF SCROOTII 00000040 

SVINIT 00000018 
5VHARK 0000003C 

TlHBSY 
TlKCLR 
T1I1D£RR 
TlKDTBL 
TlHE 
TlI1EH 
TlHEL 

SVKAVAIL 00000044 'TIKERDRV 
SVNEII 00000034 TIHERTBL 
SVOPEN OOOOOOIC TlMlNST 
SVPUT 000000 I 0 TlIIINT 
SVPUTDlR 00000094 TlHROO I 
SVRDCHAR 00000028 mlRD 

0000F4. 
OOOOrA. 
OOOOEO. 
0000E6. 

0000C350 
000000C3 
00000050 

OOOOAI+ 
000530. 
000364. 
000000. 
00 GGBE. 
000 I 00. 

INVRSE 00000000 NUKRP 00000001 SCSLTTSL OOOOOOlC SVRLEASE 00000040 TIIIST 0003CC. 
INVTBLID 00000031 NUINP 00000008 SCSUSINH OOOOOOSA SVSCHDIR 0000008C Tlh"TLEN 000000Il 
IOECtxl1F 00000039 OFF 00000000 SCSUSREG OOOOOOSC SVSEEX 00000030 TltlUNHT 0003BA. 
lOEFNCCD 00000038 ON 00000001 SCSYSIN 00000010 SVU8USY OOOODOOC TlIIIIR 000lS6. 
IOEIOREG 00000003 
IOEKYBTE 0000003S 
IOENFDRV 00000010 
IOEN08UF 00000017 
lOENODSP 00000028 

PATTERN 00000002 
PBLENER 00000037 
PPT8L 0000008B 
PSYSCOK 00000180 
PTLEN ooooooce 

SCSYSOUT OOOOOOOC 
SCTODAY 000000.0 
SCUSERlD 0000004C 
seUTA8LE OOOOOOIC 
SCVRSOAT 0000005. 

SVUCLEAR 00000008 
SVUINsn 00000091 
SVUREAD 00000004 
SVUSTAT 00000064 
SVUIIRm 00000000 

TlN£XT 
TINSTIO 
TROERR 
TRomT 
TRDCETP 

IOENOIYB 00000029 PTPC 0000003C SCVRSNBR 0000004E SVVALDlR 00000084 TSTB£LL 
IOENOOHN 00000018 
IOENOPRT OOOOOOIC 

PTRUSRTN 0000000. 
PTSR 00000040 

SCIINDTBL 00000054 
SEeS OOOOOOOA 

SVWRCHAR 000000,4 
SYSBYTES 00000186 

TSTCRES 
TSTDELT 

0000 i D. 
000316. 
00013S. 
000136. 
000l2lt 
OOOHA. 
OOOlFl. 
000438. 

IOENOTIK ooooooa RANGES 000520. SELREG OOOIDE. SYSKYBDF 00000184 TSTOSBL 00044A. 
IOENOTRH 00000015 RARDLEN OOOOOOOC SETT2 0004D8. SYSIIlN 00000005 TSTENBL 00045C. 
IOEPRHLN 00000031 RAIIRLEN 00000000 SHIFTREC 00030F1S TICH 00030F6B TSTERR 0003E4. 
IOETBLFL 00000033 
IOETBLIO 00000031 
IOETBLIU 00000034 
lOETltlOT 00000016 
IOEUIOPH 00000036 
IOMDBE ooooom 
IOEIINDCS 00000022 

RDCERR 
ROC LOCK 
ROCRIO 
HOCR20 
RDCREG 
RDCRST 
RODCHK 

00016A. SHUTOFF 00000000 TICL 
00013E. SUPIST 00000001 71LH 
0001B8. SPNDFLG 0000005C TILL 
OOOICE. SPIIAITC OOOOOOSA nCH 

00030F69 
00030F6F 
00030F6D 
0003OFI3 

00014C. 5TI0 000222. TZINT 00000020 
00014.. STACSLT 00000004 nLL 00030F1I 
OOOISE. STACSRV 00000006 TABLELN 000000B4 

TSTTBL 
TUNRTE 
TIIRERR 
UNDSCR 
UNHCMD 
UTBLF 
UTBLK 

OOOlEA. 
OOOG SC. 
O.OleE. 

OOO •• OOi 
00000006 
000000.6 
OOOOOOIC 

lOEIINODC 00000023 ROERR OOOOOOOF STALSLT 00000008 TBELDONE 0004CA. UTDID 00000008 
IOEIINDDS 00000024 RDTIO 00022A. STALSRV OOOOOOOA TBELEIIT 0004D6. UTDRV 00000011 
lOEIINDFN 00000020 RDTENTHS 000228. STBTSLT 00000000 TBELIIAIT 0004C4. UTlODRV OOOOOOOl 
IOEIINDIII 00000025 RDTERR 000140. STBTSRV 00000002 TBLFULL 00000033 UTLEN 00000.;0 
IOEIINDIIH 000000%1 READCR 0001B4. STINFO OOOOOOOC TCOUNT 00000006 UTKTO 00000007 
IOEIINDIIR OOOOOOH REGA4 OOOOOOOA STINFOL 00000004 TCRCXNIT 0003F8. UTRO OOOOOOIA 
IPRKBLX 0005£6. RECAS OOOOOOOE STNDRV 00000002 TCRElIT 000436. UTSIZ 00000010 
LDADDR 00Dl10. RECARRAY 0005F4. STNlIBR 00000000 TCRFOUND 000412. \iTSLT 00000014 
LEAPYR OOOOOOOE RUNTZ 00000010 STOPCLX OOOllC. TDELERR 000444. UTSPT 00000018 
LENPBR OOOOOOOE RV3ADDR 00030FE! 5TOPT! OOOOOOEF TDELEllT 000441. UTSRV 00000011 
LENP811 00000010 RV4ADOR 00030F81 STRTCLK 000220. TDSBERR 000456. UTTPS 0000.019 
LOll 10060A. HIIREG 00030DOI STRTSTOP OOOOOOOE TDSBEIIT 000451. UTTYP 00000011 
LYREC 00000100 SCBOOTDV 00000036 STTYPE 00000001 TOIINCNT 00000008 VALBIN OOOID4-
HINS 00000001 SCBOOTNII 0000002E SUSPEND 00000007 TENBERR 00046£. VALCALC 00048lt 



rile Tl KER DRV TEI1 Pl9! 40 

VALERR 00047C. VERT 00000000 Ill! BAS EY aaoooolo VRGRORGY 000000 IE IIl!LNGTKY 000000 II 
VALEIi! 000188+ VIDDEFLT 00000003 VRUTOrS OOOOOGIA VRKOKEOr OOOOOOOC VRONER OOOUIt 
VAL IDENT 00000000 VI DSET 00000007 IIl!CHARPT 00000000 VRHOKEPT 00000001 IIl!ReDLEN DOOOOU3 
VALIDID 000474. VRAPON 00000004 VReURADR 00000001 VRlTEeR OOOU2+ VRSTATE OOOOOOU 
VBCHl OOGlDC. VRAliRI 00100010 IIReURSI 00000011 VRITEREG OOOllE. IIID 10 OOOOBI. 
YBERR 00 OlFI. VRAliRl 00000011 VRtURSY 00000011 VRLENeTH 000000%4 
VECTOR 00000074 VRBASEI OOOOOOOE VRCRORCI OOOOOOIC IIl!LNGTHI 00000011 

o errors 1409 lines 



ASK6n Cross Reference 0 Old 07 Sep 1982 01 Ie Now 1. 1111 
Cross-RefueDce Lisling 
File 10: TlftER.DRV.TEIT 

ACR 3031 11 03 13U 1319 
ACRBYTE 3161 II 03 
ACTIVE 131 1 

ADDRREG 7ZI 886 1393 1 

BELSRVR 1313 1341 t 
81TOO 16 2t 286 299 
BITOI U3 1 187 
81Tol 16t l ua 
BIT03 USI lS9 
BIT04 2661 

BITDS H71 
BlT06 U8 t 

BIT07 U9 1 

CARRYST 356 1 818 lOll 1m 
CBCOBIN 7S0 7S81 

CBRNIBS 1033 1 1042 
CDRUCS 10SI I IDS 1 
CBRULOV lOSS 10S1 t 

eCR 878 lOll IIBI 
CCSoONT 472 479' 
CeSEIIT 477 480 1 

CHKCS 410 i 

CLEAR 31 (t 1107 
CLOCKERR 633 i 116 911 
CLRsC 143 1 

CONTISHT 2871 413 
CSATTRI 2041 

CSATTRl 206 1 

eSBPeH lOOt 
esraSTCH 201 1 

CSLASTCH lOll 
CSLPeH 1 "I 
CSKAU 203 1 

CSTBLLOC 1911 
eURPRoe 331 1 441 
CURSOK 239' 
CVOEIIT 743 7S 1 I 
CVTBIKI f77 lOll' 
CVTLPYR 1060 10691 

CVTOUT 672 1361 
DAY 6041 60S 
onOFIIl 601 t 603 
DCSKoVR 448 1 449 
DETlI L US 1351 I 
DISlBL 319 t 1084 lUI 
DOCS 4311 

DSELCT 6U I 711 10 I 937 
oURlTK 29S t 1311 
ENABLEC 355' II3S 
ENBLDSBL 1891 m II9S III 9 lUI 
ENBLTI 310 1 1111 
FAIO 1931 916 
FUO 900 9011 



rAJ 0 906' 911 
FUNDlT 910 9H' 
FANIT 195 901 91 5' 
FAZERO 191 90 I' 
rINDADDR 124 885 ' 
FRED 2.3 , 

GRAPH[C 231' 
H[ 1011 1405' 
HI1LEN 51! 523' 
HOUR 605' 60. 
IER 304' 1083 IJiZ 
IFLAGS 1304 1341 1315' 
[FR 305' II 01 
[N[TCLK 112' 1115 
INITEIlT 825 842 * 
[HREGB 1050 1351 * 
INSHOD 228' 
[NTREC 622' 836 
[NVCURS 240' 
INVFNe 350' 1146 
[NVPRH 34.' 992 
INVRSE 216* 
INVTBL[D 348' 1223 1144 IU6 

10ECL~KF 16' 633 
IOEFNCCD IS' 350 
10EIOR£Q 31' 347 
[OEIUTE 11' 
[OENFDRV 57' 
IGENOBUF 41' 
[OENOaSp 51' 
10ENoua 53 , 

[OENOOKN S5' 
IOENorRT 56' 
[OENOT[H H' 
[GENOTRN 39' 
IOEPRHLN 64' 131 
[OETBLFL .0 I 349 
[OETBtlD HI 341 
[OETBLlU &I' 
[OETlHOT 40' 
[OEU[OrH 13' 346 
[ OEIINDBE 44' 
[OEWDCS 45' 
[ OEIINDDC H' 
[OEWDDS 0' 
IOEIINOFN 43' 
[OEIIND[II 41' 
[ OEIINOIIN 50' 
IOEIINDIiR 49' 
[PRHBU 1309 1316' 
LDADDR 681 ?ZI' 119 941 911 
LEAPYR 409' &14 1131 
LENPBR UI' 61i • .a 
LENPBII 614' il5 
LOll 10" 1401' 
LYREC &24' 1069 1174 
!I[NS Ui' 107 
HIIBTBU 156' 



IIIIBTDEV 152' 
IIIIBTORV 155 , 

IIIIBT5LT IS 3' 
IIIIBTSRV 154'. 
IIMETSV I S I' 
IIIIHICOD 150' 
IIIIH I 0'1'1 141' 
""LOCOD 141' 
IIMLOOTA 147' 
IIONTH 603' 604 
NI BBLE 1049 1351' 
NOAUTOLF Z30 , 

NOSCROLL HI' 
NOTLEC [T 34 7' S4S 562 S6I 
NUIIBER 664 1352' 
NUIIEMTS 1019 1180 12 79 1381 • 
NUIIRECS 331' 339 446 
NUIIRP 612 1 676 
NUIIVP 615' 1002 1030 
orr 23 351 1 

ON lS3 357' 
PATIERM 1111 1319 
PBLENER 63l' 681 
PPTBL 3U' 444 
PSYSCOH 71' 470 
PTLEN 337' 443 
PTPC 339' 340 m 
PTRUSRTN 178' 403 1190 
PTSR 340' 45 I 
RANeES 1003 1363' 
RARDLEN 701 706 1398' 
RAI/RLEN 1041 1400' 
ROC ERR 694 716' 713 
ROC LOn 656 688' 
ROCRIO 779' 792 
RDClle 789' 793 
RDCREe 691' 701 
ROCRST 693' 710 
ROOCHI 709' 711 
ROERR 627' 109 110 
ROTIO 861' 871 
ROTENTHS 865' 894 901 
ROTERR 174 878' 
READCR 691 117' 139 840 841 169 
RECA4 281 • 281 40 I 1191 
REeAS 112' 402 1198 
RECARRAY 666 696 707 941 1041 1391' 1398 1400 
RUNTZ 311' 1302 
RVlAODR !la' 817 915 
HV4AODR 619' 119 . lSI 
HVREG 611' 7Z4 116 887 
SCBOOTOV H' 
SCBOOTNH H' 
SCCOOEJT III 
SCCURRI 101' 
SCCURRV 10 I' 
SCDEVTAB 14' 
SCD[RNAH IS' 



SCFREEKP 10' 
SCHDH 334' 4S9 
SCKDAS 33 S' 460 
SCKEDPTR 333' 45' 
SCKEDSR 341' 4S1 
SCIORSLT 18' 
SCJTULE 81' 
5CKEHIIAP 13' 
SCHUKPRO 9O' 
SCNITPRO '" SCPROCNO 1" 331 
SCPROTBL 9\' 
SCROOTI/ 10O' 
5eSL ITeL '" SeSU51NH 101' 330 
SeSUSREQ 101' 3Z1 
SeSYSIN 83' 
SeSYSOUT Il' 
SeTODA! 81' 
seUSER I D 103' 
SCUTABLE 16' 
seVRSDAT lOS' 
SCVRSNBR 104' 
SCIINDTBL 114' 
SEeS 601' 601 
SELREC 119 80 I' 135 
SEIT. 1303 1335 , 
SHIFTREC 311' 130O 
SHUTOFF 199' 1305 1313 1341 
S~IPIST HI' 
SPNDFLC j2" 438 471 
SP1JA ITe 330' 416 
STiO 149 856 , 

5TAeSLT 113 ' 
STACSRV 184' 
STALSLT liS' 
STALSRV 116' 
STBTSLT I II' 
STBTSRV IU' 
5TINFO Ill' 
STIHFOL lVi' 
STNDRV i91' 
STKIIBR 189' 
STOPCU 8U' 981 
STOPTl 311' 13U 
STRTCLt 811 no IH' 983 

STRTSTOF 613' 856 9S2 
STTHE II 0' 
SUSPEND 133' 
SVBLKlO liS' 
sveLI 135' 
SVCLOSE Ill' 
sveUPTH 133' 
SVDELENT 140' 
SVDSPOSE Ill' 
SVFLPDIR 1!8' 
SVCET 

\I " 
SVCETDIR 131' 



SVGETVNII 136' 
SVINIT 110' 
SVIIAKl 129' 
SVIIAVAIL UP 
SVNEV 1% 7' 
SVOPEN liP 
SVPUT Ill' 
SVPUTOIR 1 tI' 
SVROCHAR lH' 
SVRLEASE 130' 
SVSCHOIR lH' 
SVSEEI 11" 
SVU8USY 117' 
SVUCLEAR II &. 
SVUINSTL lU' 
SVUREAD llS' 
SVUSTAT 1341 

SVWRlTE 1141 
SVVALOIR 137' 
SV\lRCHAR 113' 
SYSBYnS 73 1 

SYS,YBOF 71' 
SYSVIN 131 I 
T1CH 3091 110& 
TieL 30" 380 
TILH 307' II 05 
Tl LL 306' 11 04 
12CH 3111 13H 
TUNT 3221 

TILL 311' 1335 
TAILELN no 1380' 1311 
TSELOONE 1318' 
TBELEUT 1330' 
TBELVAIT 1313' 1324 
TBLFULL H9' 1185 
TCOUNT %79' 409 1191 lHO 
TCRCKHIT 1176 , 1181 
TcmlT 1116 U03' 
TCRFOUNO 1177 II 9O' 
TOELERR 1114 IU3 1 

TDELEIlT 1219 lU4' 
TOSIERR IUS IH4' 
TDSBEZlT lZ40 lZ4S' 
TOWCNT 210' HI 397 409 1191 lUG 
TENBERR lIS 6 1266' 
TENBUIT IHI 1267' 
TENTHS 60" 609 611 
TENTHSC 615' 168 
TFLAGS 1771 389 117& 1196 lUI 1239 1261 
TICHKNIT 391 393 391 414 41 ,I 

TIIISBY 554 SUI 

TlIlCLR m 5U' 
TIIIDERR 516 545 1 

TIIIOTBL 533 550' 550 m 552 m 554 m SH 
TIllE 3U' ll4 an 
TIIIEH 3241 m I lOS "" TIIIEt 325' 1104 
TIIIERDRV 512 5161 1401 



TiMERTS .. 384 US! ; all i.31 i lU' 1170 1310 

ilKINS! 5:. 1081 ' 
7iKIIfl' ;71' 1091 

~:HRCG 1 517 5,~ t 

7111RO ~Sl 653' 

TIllS! S5l 1,35' 

T1l1TLEN 419 1081 1091 ,171 1;87 1370' i381 

TiHUIII!T ~5i lill' 

illlVR 551 171' 

7:NEIT 311' HI 
TlllS'l't 0 10! I' 1094 

.ROERR "3 HI' 
:OO£11T III 671' 
TROc.TP 671' 671 

7STB£LL ; 151 1300' 

TSTCRE8 i 151 i 111 I 1116 

7STDEt! 1153 IHI' 
TSTDSSL 1 i 54 11331 

TSTENBL 1155 llHI 

,STERR 1136 1146 1 

TS'i'iBL 1131 1151
' 

1151 1m 1153 1114 1155 

TUNRTE II I' Illl 
1'IIRERR 176 "I' 
UNDSCR Hl' 
:JNIICl1D 3S1' 515 

UTBLF 11l' 
UTBLK 175 1 

UTDID 165 1 

UTDRV 161 1 

UTlODRV lU' 
UTLEN 1761 

UTl1TD i64 1 

UTRO I i3 1 

UTSrz 11" 
~'TSLT 16 7' 
iJiSPT 111' 

UTSRV 1611 

UTTPS 1111 

UTTYP 170 1 

VALBIN !75 1001 I 

VALCALC i 110 1187' 
VW:RR Il1l' 
VAtU I! 1183 U89' 
VALi~ENT H6' 390 415 ! 171 1114 1111 
VAL;~;D ::13 ,134 U55 iUS' 
"lBCHI i J07' ,015 
,SERR ,010 1013 lOll' 
VECTOR ~ '( 3t 1099 1114 
l£RT 1371 

VIOOEFL, :H' 
VI D5E! IH' 
IIRUOH 141 I 

:J1IATTRI II ;1 

\lIATTRI l35' 

'1!BAsn 151 

.UASEY i6 l 

'1I5ITO'5 : l' 
.RCHAR': il' 



YRCVRADR I I 3t 

IIRCVRSI It ,t 

\/RCURSY nOt 
IIRCRORCI HI' 
YRCRORCY 123t 

IIRHO"EOr It 4' 
\/RHOMEPT It Zt 
\/RITECR 131 831 IS? 9~5t 950 
IIRITEREC 94Z' 987 
IIRLENCTH H9 t 

IIRLNCTHI I t7t 
\/RLNCTHY It It 
IIRONER 949' 953 
IIRRCDLEN 147t 
IIRSTATE 146' 
nlOl0 HIt 523 





ill! DRV DiACOM.TEXT 

I' Ii 11 dn dticoa. tnt 
It d{ II 09 -Feb-I9B3 

3' 
~, ; This 15 the d,IHoa drutr 50urc. 
S' 
6' , dl II br rev leul couents 
?t j 

I' 
9' , 10/11/8l rpt initial urUOD no prolocols-nothln 

I Q' , 10/£1/81 r pt add.d aulD lrnt feed Ilig on wrrtes 
lI' IO/~7/U rpt iUDE BUSY ONLY TELL ABOUT READ BUFFER 
II' il/Z9/61 tb 4a Stilted adoilions ior ~rolocols Ind 
\3' coapallbilrtr .. rlh old prrnlll druer 
14' UDllstilus Interlace. 
15' , 01/05/83 tb 4e chlnged ulo line fted flag Dluge 
16' OI/C"I! tb H Idd,d s .. rlcb ot .. ,Ier aHts .. btu switch 

17 • 10 de(ioll rud buller. 
18' OIIWI! tb ilud bug in FINDL1N routrne, using 
\9' ; .. rong regisler lor bit lest. changed 
10' , bil nuaber r.guler itoa DO to 05. 
H' 02/09/83 tb .dded selup 01 UART bas. reg in DCTLINT 
Zi' ; in ChkLines 
13 , 

14 ' j It * urtf It ~ u.t .. t tU ...... It .. uttt It tUItu: ttt ••• ttt"'ltt •• i ... tt u ..... ' it t: t. 
IS' ; 
16' INCLUDE F I US USED : 
17' ; 

H' ; 
19' 
30' 

185' 
.86' 

IecoS/OS.gbl u •. till 
dcoa.equ.lut 

INCLUDE as CLOBALS HERE 
LIST 
INCLUDE 

I 

• DCOIUQU. TElT' 

,OS GLOSAL EQUATES 
,definitions (or drifer 

bicl 



LITTLE USE) 

00000000 
0000000 I 
00000102 
00000003 
10000004 
00000005 
OOO~OOO 6 
00000001 

00000000 

00000004 

00000100 
0000000 I 
00000101 
00000011 
10000004 
00000005 
00000006 
00000007 

00000000 

00000001 
OOOOOOH 

00000003 

00000000 
00000011 

118' Eq.,t .. for D,t. 'OI d';If' 
III' flit DCO".EQU.TEIT 
liD' d,lI 34 - J.n,,,, - 1913 
HI' 
Ill' ;Idd.d dlfJOltlOn 'f Lr,pllflo II b,t. "lUi ,I UCSO .nd Apple p-sy,t •• , 
313' .odt fiIO' (OS) 1-34-11 kb 
lI4' 
liS' 

316' EoUATES fOR ALL OATACO/I DRIVER SOrNARE 
117' ilT NU"BU OErlNITIOHS 
lU' 
399' BITDO 
300' BITDI 
301' IITDI 
301' IITD3 
303' 81TD4 
304' BITDS 
305' IITD6 
306' BIT07 
307' 

EOU 
taU 
tau 
tOU 
EOU 
tau 
tau 
EOU 

308' , FI'OI lor port COilO' FI,. word 

309' 

310' !ORTFLe 
311' 

'au 81TDO 

,BIT ~ 

;81T , 
,Bli I 
,BfT 3 

,BI1' 4 
. BI. 5 
,BIT 6 

,BIT 7 

,IF 0 THEN INIT PORT 0 ELSE iNIT PORT I 

311' hlh' .0ntlOl t.bl, INTERNAL FI,O bIt del,nlllOn. "LO BYTE'" Bf_INTL 
313' Low order bIle 
314' 
315' tHofLG EOU I1TD4 ,SENT ENO IIAI 11 NG FOR AC~ 

316' 
317' • Blft" CootlOl T.bl. PROTOCOL fl,O bll deflnltl'" .... I. byl ..... BF_PROF 
311' 
319' LIKE 
320' IOKIOH 
311' ENOACK 
311' CTSLIN 
313' DSRLIN 
!l4' DtDLIN 
315' INVIUSr 
lII' ETlACK 
32 7' 

IOU 
EOU 
EOU 
EOU 
tau 
E~U 

EOU 
EOU 

BITDO 
IITDI 
BlTDl 
BITD3 
IlTD4 
81TD5 
IITDI 
BITD7 

,L INE T! Pi HANDSHAlE 
,ION/IOFF HANDSHAKE 
,ENOl ACK HANDSHAH 
.LINE IS 'T5 
,LINE is DSR 
,LINE IS DCD 
.1 ,L INE IS INVERTED( 0) WHEN BUSY 
,ETl/ACK HANUSHAU 

331' ; BUFFER CONTROL TABLE PROTOCOL HAG liT DEfiNITiONS '''Hi BYTE'''SF_PROF 

329' 
330' PROT_Pl 
331' 

332' "ODft_PI 
333' N1fOD_PI 

334' FULL_Pl 
335' 
136' 
337' 

EOU 

EOU 
EOU 

EoU 

BITDO 

BITDI 
BlTDl 

BITD3 

Ill' WRITE BUFFER filO word bit dtfJnltJOns 
339' 
340' IUSY_III 
3H' ERUIl 

EOU 
EOU 

BlTDU 
BITDI 

,IF SET THEN SOHE TYPE OF PROTOCOL EIISTS 
,ELSE NO PROTOCOLS --BUFFERS OVERFLOW ETC 
,iF SET THEN A HODEH PROTOCOL £lISTS 
,IF SET THEN NULL MDEH PROTOCOL (PROBABLY OF 

,IF SET THEN fULL DUPLEI (DERFAULTl 
,OTHERIiISE HALF DUPLEI 

F LAG I -» 10 b, t. 

,IIRlTE BUSY FLAG 
,BUFFER SUE ERROR FOUND IN INIT INT RTM 



F,I. DR, DTACOK TEIT 

00000001 
00000004 
OOOOOOOS 
00000006 

000,0001 

00000000 
0000000 I 
00000001 
00000003 
00000004 

00000000 
0000000 I 
0000000. 
00000001 
00000005 
00000006 

00000001 

00000000 
0000000 I 
00000001 

00000000 
00000001 

00000164 

00000011 
00000010 

00000000 
00000001 
00000002 
00000003 

341' ALTBF_WI 
343' QUTE_Wl 
344' INPE_Wl 
34S' OUTC_Wl 
346' 
341' INPUll 
348' 

EOU 
tau 
EOU 
EOU 

EOU 

BITDI 
BITD4 
BITDS 
BITD6 

BliD? 

349' WRITE BUFFER f1.q .o,d bit deluit,ono 
350' 
3SI' FULL_Ill EOU 81TDO 
351' EHPi_WI EOU BlTDI 
353' LOST _II. EOU BITDl 
3S4' SNDLF_III EOU BITD3 
355' AULun tau BITD4 
356' 
357' 
358' 

READ BUFFER fl.q WOld bit dellnitions 

359' BUSY_RI 
360' ERi_Rl 
361' ALTBF_Rl 
361' OUTE_Rl 
363' INPE_Rl 
364' OUTe_Rl 
36S' 
366' INPC_Rl 
31i' 

EOU 
EOU 
EOU 
EOU 
EOU 
EOU 

Eau 

BITDO 
BITDI 
BITDI 
BITD4 
BITDS 
BITD6 

BITDI 

;IF SET( 11 HAVE ALTERNATE BUFFER TO USE 
,IF 0 DATA FROH BUFFER TO PORT ENABLED 
,IF O. DATA FROK USER TO BUFFER ENABLED 
,IF SETIII THEN USER IS CONTROLLING OUTE 
,OTHERIIISI CONTROLLED INTERNALLY 
,IF SET! II THEN USER IS CONTROLLING INPE 

FLAG I -lilo byte 

,IF SET (11 THEN BUFFER 15 FULL 
;IF SET (11 THEN BUFFER IS EKPTY 
,DATA LOST ON INPUT (USER OVERRUNS BUFFER I 
; I F SET THEN SEND AN LF 
; IF SET THEN .lw.,. lind. LF .1 ttl a CR 

FLAC I -lILa BYTE 

,READ BUSY FLAG 
; VAKr ERROR FLAG 
; IF SET! 1) HAVE ALTERNATE BUFFER TO USE 
; IF 0 DATA FROK BUFFER TO ijSER ENABLED 
; IF 0 DATA FROK PORT TO BUFFER ENABLED 
,IF SET! t I THEN USER IS CONTROLLING OUTE 
i OTHERlll SE CONTROLLED INTERNALLY 
,IF SET( I) THEN usn IS CONTROLLINC INPE 

368' READ BUFFER 1149 wo,d bit dellnition' FLAG I LO BYTE 
369' 
370' fULL_HI 
311' EHPT_R2 
311' LOST_R2 
373' 

EOU 
tOU 
EOU' 

BITDO 
BITDI 
BlTDI 

,IF SET! 11 THEN BUFFER IS FULL 
; IF SET (11 THEN BUFFER 15 EKPTY 
i DATA LOST ON INPUT (PORT OVERRUNS BUFFER) 

374' ; CONTROL CHARACTER BUFFER 11.g WOld bl t del all ion. LO BYTE 
375' , 
376' FULL_CB 
371' EKPT_CB 
378' 
319' i 61000 
380' 
381' VECI 
381' 
383' 
314' VECI 
315' VECI 
3U' 
317' 

EOU 
EOU 

BITDO 
BlTDI 

Intluupt Auto Vloto, 

EOU 164 

EQU 168 
tOU 170 

Addus ... 

,If SET (11 THEN BUFFER IS fULL 
; IF SET (1) THEN BUFFER IS npTY 

,AUTO VECTOR II-DATA COK CONTROL 
;Thi. is the VIA used in liae 
,protocol. 
,AUTO VEtTOR U-DC I 
,AUTO VEtTOR II-DC 0 

318' 
389' 

i ttt I.trt •• atttt. ttt t .tlll"" t., I,ft., ••• t Itttt ..... 'lIlttttt •• utttu.t ... tttt. 

390' i Ualt I/O Couud cod .. --hald IN DI.W 
391' , 
3U' INSTCKD tOU i Instill lb. nit 
393' IElDCKD taU i raid ooulnd 
394' IIRtKD tOU i wr itl CQDiad 
395* CLRCKD EOU ; CLEAR THE UNIT 



REEl 

" IN BFRl 

LEl 

LEl 

BLEl 

LEl 

FFER 

FER 

Fi II. DRV.DTACOK.TUT 

00000104 
lQiOOIOI 
00000001 

OOOOOOOC 

00000000 
00000001 
10000101 
00000003 
10000104 
00000105 
.0000001 

00000007 
00000001 
00000009 

GOoooln 

00000008 

OOOIOIOC 

10010100 

0000000£ 

OOOIOOOF 

ODOGOOIl 

00000011 
00000011 
10000011 
00000014 
0000001 4 

396' BUnCKO 
397' STlCKD 
391' UIOICKD 
319' , 

tau 
EOU 
NU 

400- , •••• 1110. -- loud in D4. ... 

401' , 
401' LFlpllllO EOU loe 
403' 
4G4' '. STATUS COKIIAHDS fOUND IN 01.1/ 
405' 
406' laneli.no ••• pltlbh wllh .Id Plilltl d,i"l 

407' 
4Ol' OI.FREE't' 
409' DI.BAUDS 
410' DJ_PARTY 
411' DI.FREER 
411' OI.CHARS 
413' DI.HAKDS 
414' OI.BFCTRL 
4!5' 

EOU 
EOU 
EOU 
EOU 
EOU 
tau 
tau 

416 1 j ItW faRCti ... 

417' 
411' Dl_USTS tOU 
1\ ,. OUIRsn IOU 
no' Oi.IEAHI EOU 

413' DUNUD EOU 

411' OI..'TLr IOU 
Ii" DI.IEND EOU 
4~O' DI_IOALTB IOU 
431' DI.lITALTB IOU 
432' TILITATE IOU 
431' 

43.' 

Di.fREtllt I 
Oi.BAUDStl 
Di.PUThl 
DI.fREEhl 
Di.CHUStl 
OI.HANOSt I 

Oi.SFCTlL+1 
DI.RESTStl 
DU/RlTStl 

DI,.RULOtl 

DI_ISCHR'I 
OI_Anrt! 
OI.BENO.! 
Oi.ROlL T8+! 
OI.lITlLTB 

, bul, coulnd 

STATUS COKIIAHO ·ACTUAL COKKAHDS IN DI~1/ 

unaouDt coulnd 

, hto LF .. pp .... bill I 'I 3 

,RETURN ... UTE BUFFER FREE SPACE 
; SET READ/IIRlTE BAUD UTE 
,sn PAlm 
;RETURN READ BUFFER FREE SPACt 
,SET CHARACTER SIZE 
; SET HANDSHAKE KETHuD 
,RETURN STATE OF BUFFER CONTROL TABLE 

; RETURN RElO STATUS 
; RETURN IIRlTE STATUS 
,SET READ NI IIATER KARWOIBR OF CHARS lEFT F 

i SET READ LO IIATER "ARWIlIBR OF CHARACTERS L 

,USER D15ULE OF OUTBOUND READ (BUHER DIUB 

,USER DISABLE OF INBOUND aEAD (DEVICE DISAB 

,USER DISABLE OF OUTBOUND IIUTE (DEVICE DIU 

,USER DISABLE OF INBOUNO IIUTE (BUFFER DlSAB 

i RETURN THE NUKBER or CHARACTERS IN illiTE eu 

,IETURN THE NUKBER OF CHARACTEU IN READ BUF 

,TaceLE nl. LI •• rlld Ill, 
,an no.btl ,I Cklll b.lw ... ENO'I 01 ETI's 
;hl Iud 1I1111l11 111111 
,Sel IIlill Utllllto Buill! 
in. 1111 Ilita. lauti.n coda 

435' 
436' 
437' ; 
411' 

THE nOVE II IIILO AHD IIDOLY AHD KAY IE OF LITTLE US TO A S1"PLi 
HICHEI LEVEL PROTDCOL-- HMVtH THE HIGHER YOU GET THE "0Il USE 
lonE or THUE IUOITING FUNCTION! nAI BE 

439' 
44lt 

C4 it it.1t .. tUttl ••• tUtt It ••• u .......... tit ................ It .lIl.'It'lltUII"'" 



443' 
414' 61000 shiVS 1t91SIOI .. lull 
44~' 

jU' 
10,O~06G 447' UPRHSK tau UGOO ~EEPS ALL STATtS AIID TUet BITS AS II 
oooonio 441' STlTEHSr. tau 11000 ANOS orr STATE liT 
0000800, 44" TRACEHSK tau IIvOO ANIIDS orr TUCE liT 
OOO~OlQO 4~0' IlIT"sK ,au 10100 *liDS orr ALL IlIT LEVELS 
00000100 HI' INTI EOU 1100 IlITEUVPT LEVEL t INO LOVER 
GOOoom 452' INT2 EOU 1200 ETC LEVELl 
0000100 4S3' IHTI tOU 1100 ,t!c LEVEL I 
00001100 1S4' DISrMT! tou IHIO Dluble ill Dil.eol 0 (pllollly 41 ud be 

iow det I Ct Inli 

UOGIIOO 451' 0lSIN1I tOU 11100 DISABLE DATACO" 1 (pllolil, 2 I ind ~.hw 
Inl. 

GOO02100 411' DISIN!I EOU 11100 • Dluble DiCiC.I-COIllol i.t 
0000000 I 4S7· CARRYST taU 10001 , eeR wi Ih ,or"~ sot 

!$8' 
411' , VIA Add, .... s 
HO' , 

00030f63 461' ORA tau IlOU3 ; PORT A 
0003.FI1 14 2' DORA. EOU 130F61 PORT A DATA DIRECTION REC 
00030r:r 413' NHIRA tau 130£71 PORT A VIO HAMOSHUE( ICNORE DeRlI 

14" 
465' ; VIA reVISit, ul." 
HI' 

000"010 441' IODDRA EOU, 110 ; roaT A IIi CONFICURATION 

"" "9' l·tt ... t .. ttr ... IIIUIl ••• U ... t .... ~ .. u .... t .... tu ............... t .......... tt. 
410' 
471' ; UUT "9"tOl d.finitions 
411' 

10030rza 413' UARTDCO tou mFlo ;lAst ADDlrsS OF DATACO" iVAn 
00000010 474' DC lorr toU 110 .aFrsq UGH DC. USE TO OCt' USE 
0000000 I 475' DATAREG tOU I ,DATA PORT AECISTER INDEI 
00000013 416' STATR! EQU ; ; STAT~I REG liTER I NOEl 
00000105 411' CRDUGI tau ;COIllf*llD REGISTER INDU 
OOOUOOI 41" CTLREGI tau ;CONTAOL lECISTEI IIiDEI 

479' 
110' ; ~ART STATUS REGISTU EQUlTU 
UI' ; 

00000000 liZ' S_PARI EOU BITDO ; UUTY ERIOR IF SET--sm CLEARINC 
00000001 413* I_flAKE EOU BITDI ,FAAHIIIC UROR IF SET --IUF eLUIING 
'UOOa&2 414' I_OVRN EOU llTOI ;DATl OVUIUII IF SET 
01000001 III' 1_lcvr tQU lITO; ,lEtUvl mISTER FUtL IF SET -CLUIED It HE 

AD DATA 
10 000014 III' S-'IITE lOU I1TD4 ; IIUTE 1m STU E"'T' I F SET 
00000011 111' '_OCD EOU IlTD~ ; DaTA cAIn DEneT IF LO ---VllIO LOll 
OOOIOGII 411' S_DaR ,au BlTDI ;OATA SET IUD I IF LOll --- IIlllD lOll 
00000017 119' S.IRO tolU IITDI ; INTERlUPT arOUElT I r lET 

4tO· S.ICVF EQUIVltElIT TO lev., 
491* , S~VITE EOUIVlLIIiT TO 1111111 
4U' , 
493* ; VAAT 1t&lu "Iillt lutl 
414' 

IOOOOU? 4n' S.11I1i tl IOU 107 ;'1111" Flllil" u. Ollnn 
.". , 
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ED 

ED 

UTEY 

T 0 

ALSO 

ARIT! 

CHAR • PARITY 

T \/ORO NO PARITY 

00000000 
00000011 
10000010 
OOOOOIAO 

OOOOOOEO 

01000011 

00000001 

00000001 

00000000 
00000004 
00000001 
OOOOOOOt 

00000001 
00000004 
00000001 
00000111 
00000001 

00000ff3 

10000011 

00000111 
aoolauo 
OOIDUII 
10000160 

11010111 
flIIII'""I,tII 

UART tOIlllANO REC liTER 417' 
491' HOTE: ..... ! ,I ••• b ... of ... t ItctiOi t091thu 

499' 
100' tft_OISP tou ,DISABLE PARITY 
10\' Cft_OPBT EOU 110 ,ODD PARITY BOTH IKIT AHl) Bev 
501' tft_£pBT EOU Ha ; EVEN PARITY BOTH IftlT AND RECEIVE 
503' Cft-"PSD EOU III ,HARK PARITY BIT UPON IHIT ·PARITY tK DlSUL 

504' CK_IPID EOU lEO ;SPACE PARITY liT ON IHIT • PARITY CK DISABL 

laS' , ••••••••••••••••••••••••••••••••.••••• 

506' C"_ECHO EOU 1\0 ,IF SET ·ECHO HODE FOR REtE IVEI 
507' , •.••.••••••••••••••••••••••••••••••••• 

SOl' tK_DTRL EOU II ; ENABLE ItVlIIHITRR IF SET DTR BAR. LOW 
509' , •••••••••••••••••••••••••••••••••••••• 

110' Cft_IROD tou H ,DISABLE IIITERRUPTS IF SET .•• NOTE tORVUS C 

lIl' THIS 16 ENABLEO FROH STATUS BIT 3, NOT 81 

Ill' AS IS INDltATED IN SYNERTU LITERATURE 
\13' , ••••••••••••••••••••.•••••.••••.•••••• 

114' tK_TOHI 
III' tft_TILO 
516' tft_TOLO 
117' tft_TOBRK 
511' 

EOU 
tOU 
EOU 
EOU 

14 
\I 
It 

; 1ft IT OISULED RTS BAR HI 
; IHIT lHlILED RTS BAl LO 
; IIIIT DUlI.ED RTS IU LO 
,IIIIT DISABLED ··IHIT BlEAl 

519' ; 
SZO' , 
Sll' TURNOff lOU 

IOU 
IOU 
lOU 
EOU 

SOHE USEFUL KACRO COIIIIAND5 
FOI THE tOlllllND ImlTEa 
tft_IIOO 

SlI' IHITENI 
113' IftlTOU 
514' tftDRC 
511' tKOIIIC 

516' 

tft_TELO 
Cft_TOLD 
Cft_OTIL.tH_TOLO 
tlCOTU •• ft_TELO 

517' ; •••••••••••••••••••••••••••••••••••••• 

Ill' 
. 519' CLRD302 EOU IF! 
UO· 

,NO IIIIT lIlT, RCV IIIT,ENU DTR, NO PAlIT! 
; UIIE AS CIIDRC ICEPT IIIIT IIITURUPTS ENlBLEO 

; CLEU IITS 03 , 01 A IIUI 

531
1 i······.······.···························,··········· ........... . 

531' 
533' uur COIITROL IECllTEa EOUAlIS 
$14' , 
lS5' 
IU' 

MDTI: Bud i. l.wl 4.0. 'f toll .. 1 WOl.·· ... BAUDCNV hbll below 

537' CI_5TU 
531' 

139' 

540' 

EOU 110 

141' ; •••••••••••••••••••••••••••••••••••••• 

542' CI_IIROL! EOU 
543' CI_WOL7 EOU HI 
544' CI_WOU EGU III 
545' CI_WOLI EGU 16. 
IU' ; •••••••.•••••••••••.•••••••••••••••••• 

547' CI_ElTeLl EOU 0 
111'.'. ,.. In,." "lUI 

; IF I THEN. \ STOP BIT 
IF SET 11 INDICATED. 2 STOP IITS IF NO , 

,I IITI VOID LENCn 
; 7 lIT \/OlD LENCTH 
; .1 ETC 
; 5 ETC. 

; EITElHlL lECtlV£ CLOCI 

.1 STOr liT IF I BIT 

.15 STOP IITI II 511 

. DUln .... , ~'It.' "n.D "'1'\,." 
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151' , UART CONTlOL REG UUR CONSTANTS FOR UAAT SETUP 

ISl' 
0000011.0 553' CTLRC IOU CR_BO~LI.CR_WRDL8 ,I STOP 81T,881T ~ORD LENGTH,BAUD RATE GENE 

RA'OR 
554' 
SIS' , UCII Control cbuaitu5 [0/ pllnter CO"ft,tcoi 

156' 
aOOOW! 551' ION 'EOU III . CAN IMIT (CTL-O) 
000000,] ISS' lorr EOU 113 ,STOP IKIT tCTL-S} 
10000003 5\9' ETI EOU 103 ,READ! FOR KOREl (CiL-C) 
00000005 HO' ENa EOU· 105 ,READ! FOR KORE' tCTL-E} 

GOGOOOel 561' ACI EOU 106 ,YES, j '" READY tCTL-FI 
00000000 56l' NULL LGL 100 ,NIi'LL CHARACTER-DO NOTHING 
OOGOOOCD 563' Cft EOU 100 ,CARRI AGE RETURN 
OO(OOOOA 564' LF EGU lOA ,LINE fEED 

565' 
166' , M."an rH ••• ter \lIn! [or Unlut,t •• Set table entry lUDchons 

167' 
00000006 568' KAlBA.D EOU ,fOR SET BAUD RAn 
00000001 119' HAlPRTY EOU ,FOR SET PARITY 
OOGOOOO: 570' HAI,RDS EGU ,FOR SET WORD 51 ZE 
OOOOGOO; 171' HAlDTCH EUU ,FOR SET DATACOK 

00000009 512' HUMNOe EGU ,FOR SET HANDSHAKE TYPE 
coocom \73' "AIIiH' EaU r33 ,HI WATER WRITE "AI I CHARS 
GOoceeso Si4' HAIWLO EOU 80 ; LO \lATER WRITE HAl. CHARS 

OOOOOO!I ~ 7S' HAlRHl EOU 133 ,HI WATER READ ICHARS HAl 
GO~OQm S~ 0' "AIRLO EOU 80 ,LO \lATER READ .CHARS "AI 

S77' 
S78' • If (01 cod .. IIORESULTi 

S7!' 
00000003 S80' ,HVCHD EGU IOEloreq , in"l id c.d~( Inulid UO request I 

00000032 581' IHYTaLI0 EOU IOEtbl id ,In,,lid "bI, id 
00000036 S8l' (NVrR" EOU IOEulOp. ,lnUiLd pauleter 
000000;1 SII' INVFNt EOU IOEfnccd .invalid unction code 

184' 
110' , "'s"lInto" d.fUlltlons 
581' 

0000000 I 587' TRUE EOU I Pascal tral! boolun "lot 
00000001 SII' ON tou ,LISTINC CONTROL - START LISTINC 
OOOOOOOG 189' orr EOU ,LISTING CONTROL - STOP LISTING 
ooooooro SlO' HltO"SK EaU HO ,MASK OFF IIATER "ARKS -THRO THEM AWAY 
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$911 • 

1931 
0 UIIIT 110 .. UIIETER flI51IlC DEfINITION 

$t" 
n~1 0 COIOIAHD UIIIT ADDI COIIIIT 
S"I I . IIIITALL DO II 
1971 I - IUD DO.V DIL OJ.v 
SU' • 2 • WRITE DI.II DI. L DI.II 
s,,' o 3 - CUU DO .10' 
600' • 4 - lUll DO. \I 

nOCK nODE 

'"' S - STATVS DI.V DI. L DJ.\I {--'UNCTION CODE 
Ul l I - UlII'IOUIfY D •. W 
103' 

10IESULT 
01.10' 
D7.1i 
D1\1 

"V 
D7. \I 
01.10' 
D7 . II 

104' o AU IECUTII VaLUES ON IIlTIY ARE miD AHDRtnolED min DO , D1 
60S' 0 IIITElltAt IECISTEl vsmt 
'06' 
107' DO ttap "9 
lOll 01 ttl, "I 
,Ot' Di atll 0 scout 
610' 0 03 chule!t! to 0' hOi blllu 

lIl' 0' unll luh, 

tun 

DO .• 

612 1 DS "oh I1II , aD DC etl inl Itnl - VIA liu bll • 

113' 0' .nt 01 sa 
'I" 0 AI Itap It, 
U5' 11 hap It, 
'16' 0 

U Ita, "I 
II l' AS ra"Mttl "oct ,dd,~u (Ust,'S dllll 

"I' U hilt! ,ddll" .. 5ehplll and Slt.pRl 
Uf' 0 AS UnT .,tt 14'"" 
UII U POi.t., to port·s dlt' Uti 
nl' 0 
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U,I Gtom COI'IDRV 
nt· , 
.as t , DatACOII ;IIV£I 
jUt , 

0001 6171 COIIDRV 
1001 60 IE UI' IU.S COIIOO I ,JUII' AROUND HUDER 
toOl 

,. 
n'l DATA.' . 0 ,DEVI C£ NOT BLOCKED 

IOU IF 6101 DAtA. B 31 ;VALID CIIDS - ALL VALID 

0104 53 01 IE 00 631 t DAtA .• 13,0"",01 ,DATE 
1008 11 iU' DATA. B hallA ,HEADER "se LENGTH 
oao, 4441S4UU4F4D4D UI" IlItlO DARB 'DATACQM d'i", (, S.I)' ;HEADER "se 
1011 a '" 7:" 7' 6~ 7 2 2 0 
DOli I17UOSSU30l9 

10000017 634 t bllh IOU \-1110 I 0 
63S' , 

00%0 7E03 iHt CO"OOI 1I0VEO IINVCIID,07 ;USUII inulld eou,nd 

om m, 0001 "7' '"PI.II tUIII\CIID,D4 ; VAL I 0 COKMANO! 

f026 mc '3" SHU PHNom ;NO 

om 41£1 7m 639' 1I0VEII.L OI-D6I4O-1&,-(S'I' ; SAVEREe ISTERS 

10lC 4287 640' m.L 01 ;CLEAR IORESULT 

OOZE 1"1 641 1 !lOVEl. L DI,13 ; ADDRESS OF USERS BUFFER 

1030 4116 "ZI CLR.L D6 ,CIIU lUI 01 SII tl9lStll 

OIU 4DU DIU. 641' LEA 'ORTlD, It, A6 ; 15lua. tlltin9 to Port I 

UU B07A IUD. ,,,. CII' .11 URlIPO, DO ,IS it Port 0' 
003A "04 '4S' lEas COlli sPD ; yes 

t03C 4DrA OC4C. 6U' LEA PORTlDIII, 16 ,NO, hlting 10 port I 

641' 
104f C'" ",. COllisPO £Ie ~O, 04 iSUt uni 1 luber 

un ,m OIU. 6'" LEl COIITIL, AI ; TURN THE COKMANO I MTO A 

IOU E34I ,SO' LSL.II II. DO ,INDEI TO THE FUNCT I ON 

0041 lOll 0010 '~I' IIOVE .11 G(AI, 01.11) ,DO 

004C 'Ell 0010 6sa' J5R O(AI ,DO .11) ;00 FUNCTIDN 

1m .CDF 1F7E .sS' 1I0YEII. L (SP)', Di -0" U-u ;Restort rtgi.\trs 

U~C 4£75 nc' '1IIDElI ara 
nSf ; 
nit , THE PRlKI'EI DRIVER JUII' TABU 
6S7' , 

lOSi OOOE HI' COIITIL DAR V COftINST-CO/ITBL , UNITINSTALL 
tOU It" n,' DAth C~RD-COIIT8L ;UNITREAD 
10 SA DUO HO' DAtA.V CO/lllR-COIITBL ; UNITIIRITE 

om 1m " I' DATA.'i COIICLR-COIITIL ;VNITCLEAR 

lOSE OUE iU' DATA. II COllIS Y -COIITBL , UNITBUSY 
006. UBD 663' DlTA.II COIIST-COIITBL , UN ITSUTUS 
1061 061C '''" DATA. V CO/IUKIIT -COIITBL , UN I TUKIIOUNT 



F iI., DIV, OTaCO!!, TElT 

10&4 UU 
IIU UtE 

00" 4lEE tlU 
Due mt 1111 
117. 1004 

ton 300' 
1074 SICI nrc 

'H' ; 
"'- , COIIIN5T - \1IIITINITALL .. ) SETUP TIlE DEfAULT IUrFER CONTROL FUTUIU 
,,,, lllnil that I I,IIIIOU DltiCol Culrol iatillapt il hni,n U. Will 
'H' h .... Ied ., th Dillen Control i.tulapt Siluee rOltint corllctl" 
Ht· 

"1' '''' alit AII"r II' tonle eouol Ill, 
'12' 
613' COIIINST 

".-675' 

BSHS 
lSI,S 

SatlUait 
DJSINTS 

'16- , illt biller ClAtrol tlbl. 
677' , 

'71' 
61" 

"0' 
'"' "Z' C[Hbalctl 

"3' 
".' 

LEA 
LEA 
1I0~tQ 

1I0VE,1I 
DIF 

.F1CTL(U! , At 
DEFlIIlT<u), AI 
'OmenH-!, DO 

!llh, (AO). 
DO, C[Mbolet[ 

.D[SABLE DATACDII [NTERRUPTS 

,bI,inDil, 01 1Ib11 
,biginDiDg 01 d,llIll tabl. 

'Iubu 01 wordl II libl, 

,IOU Irol d,halt t'o rtll 
,tabl. il 'fln nibil 01 wOldl 

US' [Iitll[i .. UAIT 1"1 conltuts IRd Prlatll Control Tabll , inltia[!u VIA ,,,I 
1111 [IFC toll 0003 611' 1I0VE, I II ODDU, DORA, L ; INITIALIZE DATA allEeTtON lEe FOR PORT A 
111£ 0F67 
1011 un 

tou '100 OOCE 
.. " 6100 lin 
001l 6100 III. 

.111 6100 .m 

'OU 61U 

0." un 

lSI,S SETUART 
611' , 
HO' [litilliu IUD, III[TE AND CONTROL BUffER CONTROL TABLES 

"t' 
"Z' 
"3" 

"5' 

In 
ISR 
ISK 

[N11II8F 
[HIIDBF 
[NITCTLB 

"" • SI tap interrupt tutors 

'''' ".' ISK SETVECS ,,,I , 
100' , II .It.4 51 t ... rutore it 
70 I' , 
701' URS EMI[NTS 
703' ITS 

,jut write boiler 
.init Ilid buller 
,luI eoatlol bulltl 
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0096 H3C WI 
OOtA Bl7A Ottc. 
DOH 6704 
DUO 323C OlOO 
DOH 40CO 
OOU 0240 0700 
IOU B041 
DOle HOC 

OOAE 40C. 
0080 4Oeo 
IOU 0140 AGOO 
001' 1041 
OOBI 46C0 
0081 ms 

.00e 414' 
DOSE 6704 
lOCt HC6 
OOC2 4216 
IOC4 4£7$ 

hOt II 

705* 
706 t , OISINTS - dinblt iDhrrupl1 lor Port selle ted. If POliO Ih. diubll ap I. 
707* Inti 4. If POll I .,Iultd Iblll diublt up to 1".1 2 
708 t i 
709t • Ent IY 06 • '''Id SR il aot 1110 

710* i 04 • ani! aUlbtl 
711 t • hi t 06 • uud SR 01 1110 

711* 
713 t DISINTS HOVE. V 11NT4. DI iUIUI. POlt O. Ilfl' 4 inl 
7I4 t CKP .V UniIPO. D4 i is it POliO! 
7Is t BEQ. S DITisPO i Y" 
7 t6 t KOVE.V IINTl, 01 ino. UII Pori I 11ft! 1 ial 
717t OITisPO KOVE. Ii SR.DO iO.1 carlinI .htlS reOi.l" 
7\8" ANDI.II IINTKSI. DO ,GET ONLY INTERRUPT LEVELS 
719' CHP.V 01. DO i i. cUllnt ( caruql 'orl', I.nl 
710' Bce .S OITIiIt jlO I II i t 
721' • 

7U' i 

713" 
n4' . 

KOV III up disable wdh linilu. di.larbiftci 01 UPP,I 1".1 
1111 .. bils --- Ihis too wool work if Uti lnd 

?lS' 
726' 

727' 
7U' 
719' 
730 t 

731 t DITtllT 
732 t 

733' j EHBINTS 
734* • EntlY 
73s t Elit 
736* j 
737* j 
738 t EH8INTS 
739 t 

740 t 

741· 
741 t £IT£IIT 

SUPllfiSOI SPUI u. hlb utllin'. 

HOVE. V 
KOVE. V 
ANDI. V 
OR.V 
KOVE .V 
RTS 

Rn lort 

D' • 
06 • 

TST.V 
BEQ.S 

KOn. V 
CLR.L 
RTS 

SR, 0' 
SR. DO 
IUPRKSl. DO 
01. DO 
OO.SA 

uud SA If uut it 
uud SR i I lOt Itil 

, .i" calltll 51 

.011 carrnt shtlS re,ishl 101 
j IEEP ONU urrn IITS 
.dinbl. carrnl 'ort's 1t,.1 
jlarn ofl th ills il tbe SI 

i! 06 WII acl IIro tku 51 (. D' lid D6 (- 0 
otherwilt sa l"Iill untoIChd Iild D' sh, •• 

D6 
ElTEIIT 
D6.SR 
D6 

jDa .. 0' h" I '1". 51 
;DIDN'T SAVE SO lilT 
i rutoll sa 
jllwl,1 Ill" D6 • t. Itlt 

obu,. 
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144t , 

145" '. hnUnit - de terall' If Ihu II Poll' 01 POll I And IU' unl I nuhr 
lUI 1110 IDltuiiu U to ,.41111 01 Pllt'. dilli 1111 
147" , 
748" ; hlly 04 • nit nuahl 
149' hit U • 'ddllss of porI', hll UII 
750' , 

OOC! 43fA OUo. 751" S".Unii LEA UnltPQ. AI ;IUull' 15 '011 0 
OOtl 4DrA GlU. 752' LEA PoIIODIII, U 

753 t 

OOCE 41FA OEI6. 7H' LU CKNFLGS, AG ,it pOlll19 1119 wu 
OODZ 1150 0000 1SS t BeHG tPORTFLC, (10 ~ , 1110 th.n 15 POlt 0 
eOD! &70S 756' BOn .S SVUi .ro ,.ISI It il now pOll 1 

757" 
OODS 43FA OtlOt 758' LEA Unltl\, AI ,<0 [I I ,ddloSlI5 
OODe 4DFA OBAt. n9' LEA POIUUlll, AI 

160' 
OOEO 3184 761 t SVUIIPO KOVE.II 1;4, (All- ,Ute unl I nUlIbll 

DOn 4£75 161" R'r5 
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764' , 

16 S' , SETUART - IDitialill UART floa conltnts ud Buffer Control Table 
766' , 
16 l' , Get VART Register Su. address 
761' 

00E4 ~ IlA 761' SETUART BSH.S G£TDASE ,RETURNS BASE IN AO 
170' 
111' , 5e tup UART's Control reql ster - Indu • 1 floa Blse 
Ill' 
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IIRTOHE 

,hllll loll' 
~,O, 0 iO\: IOU' 

~'ii. ait CGG4 OOI~ 
OlEt ,;01 

ta; :ElF 
:: t 4 • ~ 11 

lOll' 
1091' 
'Oil' 
lOll' 
lOll' 
l~f4' 

ITST 
BOrr s 
HOVEO 
BRA S 

.OUTI_V\, Vi_FL~ I,ll Ail 
REllllTE 
IIDEowd,bl,07 
lIRPROB 

.NO, GO IIRITE k CKAR TO THE BUFFER 

, Y .. , OUTPUT IS AT ALL ENABLED' 
, lES, 'pll "hul. wbllt buller ,"pty. 
,cu't .. nd t.11 a .. , ERROR 
• fI& t 

109\' 
1011' 

hll" not I,ll so ,ut .u, chl"'Ii" 0' LF ,nto ,,[1'1 bill" 

~2Lt ~6a 

OiEi DIAl OOOl 0011 
OaE lOa. 

~iF; 10 I B 

G: n ~ 34: 
OlF4 ,,01 

OHI .OBE 
OHI 
OlFl 4!;\ 

1017' VRTONE 

lOll' 
10!!' 
i100' 
II 01' 
1101' IIRT .. LF 

1113' 
1104' COINEI 
l11S'VRrReB 

HOVED 
ICLR 
BON S 
HOVE B 
SUBO II 
ISR. 

BRA S 

ILl, OJ 

.SHOLF_IIl, 1I'_FL~I'IIAI) 

IIRT .. LF 
.A31.,03 

I \,Dl 
iirUTCHI 

ceM 

, ...... jost .... an CR 50 I .. t ... d • LF 

,shovU ... d .n .10' rttd 'hr' 

,'" 
.DO, lblll "~t 1 our chI( 

.slIbh&ct i {roa USU', count 
,PUT THE USER'S CHAUCTER INTO THE WRITt BUF 



File: DRV.DUtOH.TEIT Flq. II 

1101' UFUiCHR --- ~." 1 ... 1 put ch".ctil ,0utIRe, puis the Chl"et" lnlo th. w"l. bulle .. 
II 01' 
1109' i Cntr, (03) • chuaoter to put In ."Ie buller 
1110' ; 8011" 11 NOT iull 
1111' i 

nu 6lGO FDtA IIU' UPUTCHR 8SR DISINTS ,dl5~blf Jntenl,lpti 

11 \3' 
tHE 10lC 0011 11 14' KOVE. L IIS_F1LLF,A!), 110 ,AO .) FILLING FOSiTiON OF VRITE BUrrER 
om 10C3 1115' KOVE.8 03, (AO It ; PUT ,h .. 
0304 1041 0011 

11 '" 
KOVE. L AO, VB_II LLP( A6I ,5 ... the new R.u pOInt" In wb_, ll1p 

1111' 
1118' Upda i. bulhr u,,,bl •• 
1119' 

1311 liIE 0010 1110' KOVO. L \lS_SADR (A', ), AI ,AI = ADDRESS OF BUFFER BEGiN 
030t DIEC tOll 1111' ADOA. II IIB_S1ZE>A6!, AI ,A i = ADDRESS OF END OF B"FF ER 
1310 Bit! 11U' C"PA. L AI, AO ;15 Rear pouting beyond butfer' 

0311 1316 IU3' BLS .S UPCnowr p iNo, don't do W(I.p aroand 

1121' ,!es, •• t 110.1 = .ddt IS! bPI of but t er 

1314 IDlE 0010 0011 IUS' MVE.L IIB_SADR (A6i , WB_FILLP(Ui ,Sue tht new Reu pOlntu In wb_fliip 

1Ii1' 
03U 531£ 0011 1111' UPCaowrp SUSO. II II, IIS_FREE(A!1 ,SINCE WE TOOK CHAR, ONE LESS FREE SPACE 

"'" 11l9' ... 11 buflll i& iu" (liB_FREE lilA unSIgned word I 
1130' , 

I3tE 6116 1131' BNE.S UPCno tf I ,nil t full, 5ubt(loCt SI(' ., cl.lI' :E80 tIl 
0311 GlEE 0010 0017 1131' BSET HULL_VI, IIB_FLG •• 1< A6, , BUfFER iui 1 

1133' 
1134' checi i I I"t 'hi! 15 CR. II IS Sle If should send In LF nelt tlae 
1135* 

0311 OC03 0000 1136' Upe •• 111 CHPIB teR, 03 
03U 6116 1131' BHE .S Upeno tCR ,not .. CR 
03le OUE 0001 0017 1131' BTST tAULF _VI, IIB_FLel.1t Ai) i IS I t auto LF •• de 
OlSl ;1OE 1139' BOrr . S UPCno teR ,no, don't send In tr 'ib I i5/8Z' 
0331 3005 1110' HOVE. II 05, DO ,HoU aode tI '9 'ib 1111/13' 
0331 0110 OOOC 1111* AHDI. II ILfsprslla, DO ,11 LI' .. ppress Ill, .. t 'ib 1/24/83' 

133l 160' 1141' BNE.5 UPCnotCR I then don't send Ii Lf 
033e UEE om 0017 1113' UPCinLF BSET .SHDLF_Wl, WBJLGZ.I(A!I ,und LF onl, 11 il5=0 •• d AULF ii' 

lIH' 
1145' i show buff" not taptI 11 Wit output ellu ind ud turn on .a't Interrupt 5 
1116' 

1311 OUE 0111 0111 1111' uPCaoteR BCLR • EKPT_Wl, V8_1 LG 1.1 ( A6 ) I test and ciear 
0341 UIA 1148' BOrr .5 UPC"on ,wasn't eapt, before 
031l OIiE 0014 0015 1149' B1ST IOUTE_VI, IIB_FLGItI<A61 III output to USH IS di"bl,d 
03$0 1101 I1S0' BON.S UPCi ... ,then don't start lalt Int 

1151' 
11 51' , Inltrrupt will .ceO! without sending " char 

om 1104 1153' BSR .S STRTlKIT I turn on lntllrIUpl 

1154' 
11S5' j euble Inltrrupts lnd tlil 
IISI' 

1351 6000 FOil 1151' UPCi'" BRA ENBIHTS 



Fill: DRY.DT1COII.TElT 

tnl 
1351 7%14 
D3SA '001 
USC 
nsc ml 

ml , 110 FOil 
1311 1010 illS 
tIU am om 
03U IODt 
Il'C 1140 OIlS 
om 4175 

1151' 
1161' 
1I1l' 
I iiI' 
llil' 
I li4' 
llil' 
IlU' 

PI,. n 

Non: il i. lI .. a.d Ihl th .. 1 toathll .11 ,,,I •• t •• II •• ,alOlnpl. 

STRTl"IT - .tul lalt i.lllnpt 'co .... h, ... 'Iint UUT to iltun,t 
aD I" .. all buIlt, I.,t,. 

ITOPl"IT - .top n.1 iatlln,t p" .... b, diublia, UART to int.".,t 
II tuualt ,.1111 .apl,. 

hter 04. nit n.ah, 

IlU' STITI"IT 
lUI' "OVEa ""ITENI,DI .ENABLE I"IT INT 
II'" 111.5 SlTCETI 
1170' STOU"IT 
1l71' "OYEa ""ITOIS,DI .0ISABLE I"IT INT 
1171' • 
1l7!' 5ITGETI lSI CETIASE • CET UUT lASE ADDIE 55 
1174' HOVE C"DIEC I US I. DO .CET CUIUNT eND IEC 
1171' AND!. B ICLRD3D1. DO ,CLEU liT! D3 I 01 
1171' 01 I OI,DI ,DON'T CHANCE DTHEI IITS 
1l7?' KOVE .1 DO.C"DRECI!AS) ,SAVE CHANCED eHD lEC 
1171' ITS 



Fill.DRVDTAeoK.TEIT h,1 13 

1110' 
1111' P,ICtl • pat I ohulGler in thl control chuuter buller 
1111' hll, (DOl • chlucltr to pat in control chlr bailer 
1113' inturapt, diubltd 
1114' 

0371 101E 0051 I liS' p,tetl KOVU L CB_RElR U6 I, AD ;AO • Rur poiller 
0311 lOCO 1116* KOYE. B DO, (UI. ;p.t ,hu in bailor .. d inc plr 
1311 IOU 0051 1181' KOYE. L AD, eB_REAR(UI ,pat Rllr pohtll in .... 10' 
Olle OIAE lOOt OUI 1111' leLR tEltPT31, CB_FLACS. t< AU ;Ihow not •• pt, 
1311 6004 1119' BRA. S STRTlKIT ,alt, .ure wlll lind chuulu 

1190' 

I til' Cltetl • ,.t • ,hulCtu Iroa the control ,bu .. t" buller 
1191' hit (D31 • ,huuter 10 Iro. oontrol cbu built! 
I til' ; inturupll di .. blld 
t 194' h .. apti •• Tho control buller shoald nnn ,tl iull. 
1195' 

0114 101E ODIE 1196' Cltetl ItOYU.L CB_FRONT (All, AD ; 10 .. Front pointor 
0311 WI 1191' KOYE. B (AO)., DI ;Olt chll Iro. butler Ind ia, ptr 
ilIA 1041 00 IE IllS' KOVE. L AO, eB_fIONT(A4I ;pat Front poiotll in lUI loc 

1199' 

031£ 1m 0051 IlOO' KOVE. L CB •. REARIU I, 01 ,01 c Rut punter 
0111 BIll 1101' CK'. L AO, 01 ,Front a RUf! 
03!C 1104 1102' BM!.S GCLIIl t ; •• , lUll .ou ,hu in bailer 

1101' i,ll, bill" lapt, 
0316 1I00 me 1104' ISR IKITeTtI ; init ,ontrol bailer to I.,t, 

lIDS' 
IIIl HIS 1101' CCLull ITS 



rllt: ORV.OTlCOII.TElT PI,I 24 

lID.' ; 
110" OCOIIIKT - OIIiCoa Illura,l rnli •• lor IIIIT/ICV illtrra,lI. 
1111' 
1111' ; CIIT1C'L; II ID ialtul,l OIGlfI, Ibn hlb Ih flC.' .. Iallu 1111 ud lb • • a.1 
IIU' hlllr .apl, ooalC be Irat ,'aaltntonl" 10 w. a .. 1 1 .. 1 bolh 
1113' How .. or , OIl' OIC. Ihn Ih 1 .. 1 1.1ft rll 
UU' Cllnall, lhe priorlt, .. rlldo Ibn writ .. 
11 IS' 
UIi' hlr, lor Pori f IOlIrrapl 
UI7' 

139C 48£1 mE 1111' DCflKT MOV," .• Of-U,-CSPI ;SAVE ALL REGISTERS 
DIAl 40U IIIC. 1119' LEA 'or \101 Ii , Ai ;Addu ... 1 Pori I dall 
1314 3I3A OIU+ 1120' 1I0H.V VDi IPO, 04 ;Porl 0 aail IIUtr 
03U 600C 11II' IU.I OCIo.a, 

IIZI' 
1113' ; EDlr, lor Pori I lall(npl 

IU4' 
IllA 48El mE illS' OCIIKT /lOVEll. I. OO-U,-(S'I ; SAVE ALL REGISTERS 
OUE 40rA IIDA+ I1U' LEl PorllOlll, Ai ;Addn .. 01 'orl I data 
UII 313A nll+ 1117' MOVE. V Uti trI, 04 ,Port I nit taUtr 

lUI' 
III" ; btliD 01 COUOI p.rt tlltrra,l cad. 
IUO' 

UII 6110 rOil 1131' DCloo .. IIR GETBIIE ;,It UlRT bu. addflll 
031l 1EI0 1103 UU' "OVE .• STATI! U5 I, D7 ; GET STATUI or UUT 

U33' ; 
1134' II Ioct". taltrra,t tblD III II ,boald pro .... chucltr. 

1135' 
131£ DIG? om 1136' DClref ITST IS_RCY!, D7 ;TEST FOR IECEIVE BUFFEI rULL 
alCI 1101 1137' BOrr. S OCI.alt ;ila'I, Ir, lalt bat'ltr .a,l, 
I3C4 6110 lUI' BSR.S PRcfChr i,ll, proUII uetiu abuultr 

113f' 
1140' Xal Itcoi .. , if Tu .. ail intornpl Ibn It. II on Itld obauolu 
1141' NDTI; THU TUTI 07 WICH ALLOVI US TO COilE THKU HERE UTU A IUD CHECl DONE 
1141' 

03CI om 1104 U43' DCllait ITST ISJllTE,D7 ,I"IT BUrFli ,"PTlI 
D3Cl 1704 1144' BOrr.S DClnll ;NO, UNEKOVN IKTElIUPT - EIIT 
UCC 6110 0111 1141' DCIU BSR PRIKIT ;YES, PROCESS I"IT 
DlOI 4CDF m. 1141' DCI .. il IIOVEII.L (SPI+,DI-AI ; ElIT -RUTORE RE~ liTERS 
1304 4E73 1147- RTE ; EIIT IKTEUUPT 



thr 

rill: DIV.DTlCO".T~IT 

114,1 ; 
IIS01 

IISII; 
IISI' 
11531 

11541 

.,,1 IS 

PKnCbu • pr ..... ro.llnd .hucln 
hlr, : 07 • Itlill IIlilhr 

04 • nil ..... r 
AS • UlIT htl l~drlll 
16 • pori '. doh u .. ,dd" .. 

1301 1110 0011 IISS' PRuChu 
125'· ,j i i j; i j 

HOVE. I 
ICLR 

OATARECI1I), 03 ;CIT tNU/CLEARS INTERRUPT 
IIIT07,03 ;d.n't II un ltad • bll cbln.tlu 

130& 1007 
03DC 1101 1111 
1311 I61E 

11571 

IISI* i Iboot ler .. , Irr.u wllb r .. lin 
11$'1 
1160' 
lUI' 
lUI' 
IU3 1 

HOVE .1 
ANOI.I 
BNE.S 

07, DO 
IS_ErrBi II, DO 
PlClrro I 

i,,1 Ihl .. IIlilltr 
; " •• n ,11 bll Irror hi II 
ibn. III trrOr 

1164' il lUI' 10111.1 .hu .. d (plOt •• oll , .. blld) .. d (NOT Li.1 lypI) 
t26S* if ,II tbID ,IOClII 0 ••• oatr.1 cb .. 

11'" ; 
IHI ailE 0010 lOti 1117' 

O3E1 .,11 tlill 

ilEA lin III. 0013 tI,,1 
In. ,,1& mal 
13Ft ICO! 0110 tl711 
03FI 1114 tlU* 
OJU lUI 
om 1711 

11731 
11741 
117S' 

ST&T 

BorF. S 

STST 
BDK.S 
C"PI. B 
ICC.S 
BSR.S 
IEO.S 

PRtno.tt 

ILial, If_PROFtt(U) 
PlCa.oll 
t", 03 
PRCnooli 
PDCooat I 
PRCui I 

1174' ; cboot 10 III if i,plt dlubl,d or balln hll 
1177' 

nrc un 1101 1133 117,1 PRClDoli 
0411 II.. 117f* 
1404 IIIE 0011 lUI 1U0' 
OIU 110C 1111' 

1111' 

STST 
BON.S 
BTST 
1011.& 

1113' i "t .hu II blllt' 
1114* 

U'C litO un 1115' 
1111* 

BIA 

11171 ".,in 'rroll 
111.* 

.FULL_II, RB_FLCl+1 (All 
PRCIIU! 
IINPE_RI, RI_rLGltllu) 
PlCIIUt 

PlICbrll 

SEE IF ANY PROTOCOLS AT 1LL··CHEC~ HI BYT 

i No plOtoool .... l.d, .11 if ... pat 1ft hi 

i. it I Lin. proto •• " 
; YII 

I. it I conlrol .hnolul 
; No, 101 il na" I • IIF 
; ,", PIDCII, I po .. ible DC ••• trol ohl 
; ttlar .. IIro if pr ...... d I .1I chI 

;iI it Fall! 
; L •• I d, h tnol 
; II lapat dlublldl 

141. IIlE 0111 0131 IIltl PlCIIIDI IlET 
Ill.S 
lilT 
ITS 

IEIR_II, RI_FLCltllUI ;UAlT tnOl 

0411 "" U'O' PRCull 
.411 111£ 01" lUI 11,,1 nCI.Ut ILOST_II, RI_FLGhllAll ;LOIt dlh Ifrol 
1111 IUS lUI' "Cull 



Fil.: ORV.OTACON.TElT ro,. II 

1194' 
1l95' POCoontl - .h.t for Olh Cn .0nt •• 1 .huchu - ENa. ETI. lei. ION •• nd lorr. 
lUi' 
1l9?' EDt., Ai •• 4d ... , 01 po.t·, dill .. 10 

1291' 03 • ch.".h. 
1l9!' E1it (NE) •• h .... t Oil of tb. contr.1 ohi, .. l." 
1300' (EO) • ,b .. wu Oftt of tho .ontrol ohu'.ltll 
dOl' 

H20 OIlE 0001 0013 1302' POC •• ull 

0411 lllE 1303' 
1304' 

ITST 
BDN.S 

IIONIOFF. IF_PROFtIUIl 
PoeL.btl 

it it 10N/IOFF prol ... 1? 
,II. .kt to, I h' It .hi" 

I30S' if lith .. EMalACK 01 ETlIACI both wort Ih ..... WI, 

0411 Oe03 0001 
Due 671e 
042E oe03 OOOS 
0432 HOI 
0434 oe03 0003 
0431 !i30 

130" 
lID?' 
1308' 
13O!' 
1310* 
131 I' 
1311' 
1313' 

CIIP!.B 
BEQ.S 
CKP!.B 
BEO.S 
CNPI. B 
8NE .5 

IACI. D3 
PDCL .. t 
lEND. 03 
PDCLllq 
UTI. 03 
PDCLI .. I 

,II I t 1ft lCI? 
i,ll, wri te il not bas, DOW 

,II it II EMQ! 
;,11 •• 11 If 'lid .hould 9' bo., 
,II it .. ETI! 
,110, not i control CIUflctu 

1314' PROCESS .. ENQ or ETI - .. nd lCI if .ud not bUir 
IllS' 

04a OIlE 0010 0031 1316' PDCLnq 
0440 !ill. 1311' 
0442 700' 
0444 liDO me 
8441 IDlE 

1311' 
131" POCL ... d 
1320' 
1311' 

BTST 
IDN.S 
KOVEQ 
III 
IU.S 

nUSY_II. RB_ELCI+ltU) 
PDCLdidi I 
IACI. 00 
PutCtl 
POCLdidit 

13n' nOCESS In lCI lid I ION - oln, VII It bur 

1323' 
04U 1314' PDCL .. 1 

04U OIAE 0100 ODt5 l3Il' PDCLICt JlUst_WI. WI_FLettIlU; 

.11 ,ud .o.,! 
;,11. Iud lei wIIu .In, ao" 
;'" tbn ,nd Ael It ,thor lid. 

0451 '100 nil 132" 
ICLI 
UI 
IIA.S 

SnTlftlT ;th'l sudiK9 ",il 
04lt '011 1311' 

13U' 
PDCLdidi I 

1111' ; Cboct lor I 10K 0' I IOFF 

045' OC03 0011 
0451 "EE 
HSC oe03 0013 
0410 HOI 

1330' 
1331' 'DCL,hh 
1332' 
1333' 
1334' 
1331' 

eKPI. I 
IEO.S 
CKPII 
IKE.S 

liON. 03 
POCL ... 
IIOrr, DI 
PDCLlli I 

1331' PlOCESS, lorr cb ... ol" - .. I wrlh 1." 
1337' ; 

0411 DBEE 0000 Ootl 1331' PDetlOff 
1339' 

UET 

0411 41n 
04U 4E?S 

1341' 'OCLdldlt CLR.L 
1341' 'DCLnlt ITS 

D3 

• il it 1ft ION! 
i,ll, write is ut 'UI, now 
iii It •• DO? 
,'0, nat .. control chuettr 

;thw pro ...... 



UlRED 

File: DRY.OTlCOII.TEIT 

1343' ;P,tthlll --PUT A CHUAtTER INTO THE READ BUFFER AKD RETURN -ADJUST tOUKTERSIPOIIITERS 15 REQ 

1341' tOlllKG IN 07 - CONTAINS STATUS 1I0RD 03 CONTAINS CHARAtTRER 
1345' AS POINTS TO UART 
1341' 
1341' ; lurrER HAS EKur SPAtE. JUST lDD CIlARAtTER 
1341' ; 

.ue Ion 0134 1341' PatehlBl /lOVU. L RI_FlLLPIUl. AO ,ddll51 wh ... to pat oh .... t .. 
0410 lOt 3 13S0' /lOYE .1 03. IAOI, AUTO ADJUST POIIITER 
.471 1041 0034 1351' /lOVE. L AO. RB_FILLPIUl RESET THE FILL POIIITER RB_FlLLP 

13SI' 
1353' Upd,h ball .... Iubl .. 
1354' 

1471 I2IE 003e 13SS' KOVE. L RB_BADR I u) • AI ; AI • ADDRESS OF BUFFER BEGIN 
04a DIU 1040 UH' lDDA.II RB_BlZEIA6I. Al ; AI • ADDRESS OF END OF Burr £I 

147E IICt 1357' CllPA. L AI. AO ;Is RUI pointing .e,ond bafter? 
OUI .301 Ina' BLS.S PCBnowI, ,Ko, don't do wup uound 

1359' ;Yes. lit flont • addl 1st .,te 01 .all .. 
1411 106E 003t 0034 1360' /lOVE. L RB_8ADRU6I. RB_FlLLPIUI ;S ... tbe new RUI point II i. Ib_fill, 

1361' ; 
1411 511E Gill 1361' rChow,p SUBQ. II 11. KB_FREEIA" ;SINCE liE pat in , tHAR. 1 LESS FREE SPACE 

1313' 
1164' '11 if bufter is fall I RB_FIEE h In ansigned wordl 
136S' 

lilt 6611 1361' IKE.S PChotfl •• ot lall, •• btuot SIts or ,Iu .. ZERO bit 
04lE 01££ 1100 0033 1317' BSET 'FULL_Kl. KB_FLCl,I'A6I , BUFFER 1.11 

1361' 
1361' ; bollor (or SUfi il lOt taptI 
1370' 

0"4 OUE 0001 0013 1371' PCBaotll BCLI tEIIPT_Rl. RS_FLGh It A6I ; RESET ,/lPT! FLAG AHtHOO 
1371' 
1373' if protocol. e .. bled ud NOT Line lype protocol then chect b.lter lor hi wlter .IIt 
1374' ; 

l4Ia OIlE 0000 'GIl 1375' ITST ; SEE IF ANY PROTOCOLS AT ALL--CHEC~ HI BIT 

11A0 170t 
lUI tUE 1001 0013 
llAl 6601 
GIll lUI 

IIAt 4E71 

1371' 
W7' 
1371' 
1371' 
1310' 
1311' PtBnit 

10rF. S 
ITST 
10K.S 
m.s 

ITS 

PCBtI i t 
fLint. IF_PROF,tlU) 
PCBtli t 
tbtR ••• u, 

i No protocol tn.bl.d, nit 
i. it , Line protoo.l! 
Yes, uit 

i check for neeift bus, Stltl 
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1111' 
1lI4' ChtRerBaI, •• hck III ""'" bus, 
IIU' 
1386' il sill 01 b,IIu now ,t 01 ,b.u hl,b Wilt' lilt 
1317' 

IUE 3IIE 0040 1311' Chtl"lul, "OVE. W II_BlZ£W). 01 .BUrrER SUE (lDDRIU Ofl 
0481 tl6E 0111 1319' SUB.W RI_FRUW). DI .DI .... bor 01 Chili ,. batlor 
1416 BIlE OIIA 1190' C"PW RI_HIWlIU) • 01 • II 0' Ibo .. hi Wiler .IIt' 
04U 6401 1391' let .5 Ca ... I .. , • Ttl. ,oto bu., Ihtl 
HIe 4£75 131l' CRUtlit ITS ,No, tbn lilt 

IIU' 
1314' Colerl .. , • lot. tbe R.cll .. bUI, ,tit. 
1391' Ulva" 'Iter rapt. II. taratd off 

13'" 
IUE OIEE 0001 0131 1317' CoR ..... ' B5ET nUST_II. RI]LCltl(U) ... t bal, Itllt 
04C4 UtE !lU' BDM.S CRlSI .. t ; Ilrlld, ~II' 10 dllt Iud "" .... t 
04Ci OIlE 0001 0013 WI' BTST tlONIOrF. If _PROftl (UI • ... d b,tt 10 .Ih, sid ... ,101 not bu, 
04CC 6706 1400' BOrr.5 CRlSlI,t .0.1, it IOHIIOrf protocol 
I4CE 7013 141\' "OVEO tlOF!. DO •• Ild lorr 
0401 6\00 ruo 1401' lSI Palcn ;pot ,. cOItI.1 cbl! bu,ll! 

1404 4£75 1403' CRlSllit ITS ;It ETi/ACl or ENO,ltl •• th,., .1 .. to do 



F i 1 •. ORV OTltO" TEIT hg. II 

1405' PRiKIT - p'o .... tr ....... i'n int."apt 
1406' Jusl send the ,"t cho".t" il p .. sibl. 
1407' 
1401' ENTRY Ul) • UnT Bu. odd" .. 
1409' Ul) • .dd, ... of port's dot. Uti 

1410' (04) • ani t ulbll' 
lUI' ;, (D7 ) • sht .. b,t. Irol UnT 
1411' 

0406 OIlE 0001 0057 1413' PRIMfT BTST IEMPT_CB, CB_FLAGStllA6J jconttol cbar Ulihblt? 

04De 671E 1414' BOrr . S fRlg.t,tt ; ,IS I "ad it out out 
IHS' 
1416' ; I f NOT BUI, 0' Bulle, not IIptl lind .at nil t chu,.t" 
14t7' 

04DE 082E 0000 0015 1418' BTST nUSY_VI, VB_FLGI.IIUI i Bas,? 
04E4 660C 1419' BON.S PRlo11 ;YII, l .. n off nil .. I 
04£6 OUE 0001 0017 1410' BTST tEHPT_VI, VB_FLClt 11 All ,baff" IIpl" 
olEe 670A 1411' BDFF.S PRlllnd ,NO, I .. d nllt chu 

1411' 
1423' 'hock lor .. AI 10, .. 1. buff" .ull,bl. 
1424' 

04EE 6100 OO!e 142S' BSR wthkAl tBl 
14U' 
1427' ; tarn oil nil into 
1428' 

0412 6100 FEll 142" PRloff BSR STDPI"IT 
0416 1006 1430' BRA .S PRltut 

143t' 
143,' I 9.t nllt ebauchc i. bulle, .nd lind oat 
1133" 

o IF! 111O 1434' PRISlnd BSR.S SendNllt 
04H 1001 14n' UA.S PRX .. II 

1436' 
1437' ; gtt nnt ,ontrol ,h.",t" .nd .lnd it out 

143'" 
OHe 6101 1439" PRI,. I. tl BSR.S Sendtl1 

1440' 
lIFE IElS 1441' PRllli t RTS 
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1500 HOO FEll 
n04 1843 0011 
0501 U1l 

POI' 3G 

tH3' 
1444' SudClI - lind nllt .ontrol ,"n.llr Iro •• 0ntlOl .huHler bathr 
1445' ENTRY (All. UART hit ,d'lI .. 
lH6* j (AU • addult of port't dill Uti 

t 447' (D41 • anti Duet! 
(HI' 
144!' SudClI 
t450' 
t4Sl' 

ISR 
"OVE. B 
IT! 

G,ICH 
D3, DATAI£G (ASI 

,GIl char ,ad 'pd,t. ptlt 
, PUSH CHARACTER OUT 
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1413' 
14l4' 

Sn4Nllt - Put nut .hulCte. In w.ite bufh. in UnT t ..... lt buh., 
ENTRY: (Al) • UUT h .. 14411 .. 

OlOA IDlE OOlt 
OIOE 1111 0011 
Olll 1041 OOle 

1455' 
141" 
1451' , 
14SS' SondNIII 

145" 
1460' 
1461' 

KOVE, L 
KOYE, B 
KOYE, L 

<AI) • 144 .... of p •• t'. dltl UII 

(04) • unit nuab .. 

WI_EKPTY I Ail, AO 
(AO)., DATAREe!AS) 
AO, IIB_EKPTHA6) 

;AO .) EKPTYINC POSITION OF 10 BUFFER 
i Slid oat tbl nut chu&eter 
;S ... the new Fr •• t poi nit, in ,b_ •• pt, 

1461' Updlte bufh. u,hbl .. 
1463' 

UII lliE 0110 1414' 
ISIl DUE DOH IUS' 
nil IIt9 1466' 
OlZO 1301 t461' 

I4U' 
OUI 106£ OfiO OOtt 1469' 

1410' 
IHI HIE OOli 141 t' SNIDow.p 
051e OUE 0000 OOt 7 1472' 

t473' 

KOVE, L 
ADDA,I/ 
t"PA, L 
ILS,S 

"DYE, L 

ADDO, II 
Bm 

IIB_BADRt AI), At 
IIB_SIZE(6), At 
At. AO 

,At • ADDRESS OF BUFFER BECIN 
; At • ADDRESS OF END OF BUFFEI 
; I. F,ont pointing b.y.,d bull .. , 

SNlnow.p ;No, d.,' t d. w .. p ... und 
;YIS, .. t I,o,t • ldd, tst byte 01 ball .. 

IIB_BADIIAI), IIB_E"PTYIU) ;S"o tb. new Fr •• t p'i,Ie, II wb_ .. pty 

II, IIB_FREEIA6) ;SINCE liE GOT CHAR, ONE "ORE FREE SPACE 
trULL_III. IIB_FLCl + II AI ) ; l IWI, •• ot full 

1474' .tI If bull .. i ••• pty 
1475' 

un 311£ 0116 

ISh IUE 1024 
ilIA IIOA 
OHe 1120 

1476' 
1477' 
1478' 

147" 
1480' 

151l UEE 0001 0017 1411' 

1541 1121 lUI' 

lUI' 

KOYE,II 
t"P ,II 
Bts, S 
BH!.S 

SSET 

BSR,S 

IIBJREEtU), 01 
IIB_SmtAl) , 01 
SKhol.1 
SNI .... ' 

IIChtAl lit 

I OF FiEE LOCATIONS - BUFFU SIZE 
nol •• pl, if f'lt I oill 
.ill '''01 'BUe If hlpp ... ' thu ) .1111 

BUFFER t.pl"la .. off inl nlll .ccarll •• I 

, .11 il ,~.ald .wit.k 10 .. A11 .. ftltt lafh 

1414" if P,.t •• oll ... bhd an4 III~II ENO/ACK 0' ETI/ACK Ib.n ob.ot 
IUS" if ,hal4 lind .. ENO 0' ETI 

1541 UEE OIll 
UU 1111 lito 
Ute i7lA 
m. 1111 1102 
ISH I'" 
11$1 lito 1117 
155& I7IE 
me IOU 

lUI" 
1411" 5Nbolat 
14U' 

141" 
1410" 
14ftt 

14!l' 
1493" 
14f4t SMlDal 

1495" 

LEA 
ITST 
Borr, S 
ITST 
BOK,S 
BTST 
BOFF. S 
BRA,S 

BF_PROFIW, AO 
IPROT_Pl, (AOlI 
SNlili I 
IENOACl, (AO) 
SNlonl 
IETIlCI, (AO) 

SNllli I 
CDICk ... 

iproto.ol ulbhdl 
jlO, lIit 

;END/ACI prol.o.11 
; ,II, ... if .~o.ld 11,4 In ENO 
;ETl/ACI proto •• 1! 
jlO, uUt 
;oh.ot I f Ii •• 10 .ud END or ETI 

1491 t ; Sill erlO' • III ErrOl fll, ln4 .p111 
l497t ; 

ISSl IlEE 0011 OOIS 149l t SNhllu 
ISI4 lin fill 0117 1499' 
ISlA un 1510" SMIIlIt 

IIET 
BSET 
iTS 

IERR_III, \/1_HellltA6I ;sbow .111 ."., 
IEKPT_Vl, IIB_FLGhUAIl ; .lIt BUFFER •• ptr 
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G56t DUE 0001 
OS71 6710 
0574 4m OOIS 
0171 Dill OOU 
057C 6716 

057E Ion 8011 
05&1 mE lilt 
0511 1100 0464 

DSU 0811 0117 
0I1t "04 
0511 0891 0005 

OSI4 4175 

0017 

1502' 
UU' 
1504' i 

lS05' 
1501' ; 
1507' 
1601' 
1501' 

h" 31 

VCkUltil - ehek ,I .ltllul, hll" Iw'leh on wril, bailor 

lIil inp.1 is "to •• liOlII, dlllbhd .. b .. "" "II. a.il.hl" 
to .wil •• hll.u. 

Eel" AI • &dd,," 01 ,ort'. d.h " .. 
iol"n,1I .,"U.d 

1510' VCktAI til STST IEKPT.VI, VB.FLGI+I(U1 ,is balill '.pt" 
1511' 10rF. B wCAllI1 I ,DO, can't Iwitc~ 

1511' LEA IIB.FLGltlU6I, Ai ,iZ • add, ... 01 W[lt. balilt II ••• 

1511' BtLI tALTlF.VL (UI ,il III, Illltnitt bufftr ,",llbl,? 

1514' BOrr. B .. CABlli I ;", nolhi •• I. sw'lcb 

1515' 
1511' ; Swilch balflt. b, •• ki.! Ih' 1I1'Ultl ballt! lho .Iln ballo, 

1517' 
1511' HOVE. L III.lBlORIU I, AO ;,,1 new boll" Idd" .. 

1511' ftOVE.V III.AllZEIUI, 01 ,and 1 .. ,lk 

ISIO' Bn So I oplll ;owi Ick balll! in Ilbl. (d,"nl a .. All 

151\' 
1511' ; ,I a .. 1 is HOT o .. lrollio, Ike 1.,1 i',lt dillbl, b,l Iben , .. bil 

lUI' 
1514' 

1515' 
IU6' 

1517' 
I SlI' "tUuu 

ITIT 
BOI1.5 
ICLI 

ITI 

tlMPe.IIL (All 
wCAh1l1 
tlMPE.III, (All 

;i' aur .0nllOlli., inpal diubl,' 
;all! I. cOlII,IIiaO, lIil 
iD,C, ,nable anpat to bathr fro. Gill 
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1596 SUE am 
O5IA mE OOOE 
OSIE BOlE am 
OHI 611A 

OSAI laOS 
OSU om 0001 0013 
o SAC 6601 
.SAE 7003 
1580 6100 Foca 
alBl IIIE OOIE 
om 08EE 0000 OOIS 
ISlE ms 

1530' 
1131' c.tehul - lie if ... t .... Oh chuute .. to .ud o.t 1ft ENO or ~TI 
1531-
ISl3' i 

1531' 
1535' i 

1536' 
1531-

ISH' 
1539' 
1540' 
1541' 
1141-
llOl' 
IH4' 

C.tChul 

set all 

1145' 
1546' 
1147' 
1118' 
1549' CNTtnq 
1550-
1551-
1551' tNTui t 

AI. oddre .. 01 poll'. doh UII 
USI • UART .. so oddroll 
(011 ••• it ••• ber 
Protoool is either ENO/ACI or ETl/Ael 

ADDO.W II, WB_BENO( A6I i odd 1 to .bu 'OIlt hl,.tI •• 11 
"DVE. W SF _BMEAI All, DO iOtt ... ollowld btt.tI. 
C"P .W WB_BEND U6I, DO ;did lind au? 
BHI.S CNTui t ino, tbel nit 

.hu 

cbou btt .... lut END 01 ETI, lind O.otbol o.d 90 I •• , •• til lI.tl" ACI 

MOVEa 
BTST 
BON.5 
HOVEa 
SSR 
Ctl.W 
SSET 
ITS 

lEND, 00 
IENOAel, BF_PROr. 1(11 I 
CNTtnq 
IETI, DO 
p.tetl 
WB_BENO(UI 
IBUSY_WI, WB_HC t + I <All 

i ...... lI.d In ENO 
i ENOIAtl proto.ol! 

jl" 
i i. ETI/ACI ,IOtO •• 1, .end U ETI 
i p.t cbu io ... trel .bu hllll 
johu 1ft htwlln cnllt 
i90 write ba., 
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05C. 48E7 F!FE 
05C4 4DFA 0411. 
05CI !l3A 09lE. 
osce 6114 
05CE 4DFA alBA. 
OSDI lI3A I9lh 
OSD' !lOA 

OSDI 4eDF 1FFF 
DSDC 1f3A 0101+ 
asEa 4£75 

ISH' 
IllS' DCTLINT - Dlh C .. C .. tro1 tltunpt IIni .. ro.ti ••. 
15S1' 
ISH' 
15S8' 
lIS!' 
1140' 
lUI' 
IH2' 
1513' 
1364' 
1515' 
llU' DCTLINT 
1567' 
lUI' 
1569' 
IHO' 
1571' 
1512' 
1573' 
1574' tli t by 

1575' 
157" 
1577' 
1571' 

K.t .. chlCt lor bot. Portl. 
Cills tbe r.,ti .. It lddu .. In.d II SETVECS .. ,ti .. darinQ inst.11. 
Au .... it will chu tb. intlre"p!, IoV911 101. Tho lilt routlll an tho 
chin .hold bt th 05 L."I I ro,tl .. wblcb do .. I,n oIl tho ilt''''pt. 

IV'"'' tho IItunpt at WIII't I Dlt.CO. Coatrol ilto",pt. 
tbtulou II Appl. Ilot ill.".pt. or il NOT Li .. I". 
bud.hlt ... thod. 

~OVEH. L DO-U,-UPl ;SAVE REGISTERS 
LEA PorlODltl, Ai ;do lor Port a fiu! 
KaYE. II UnitPO, 04 jUftlt naabu 01 Port 
BSI.S CbtL;. .. 
LEA PortlDlh, Ai ;do lor Port I Ii tit 
KOVE.II U,i IPI, 04 "ait nubl< 01 Pori 
15K.S ChtLi ... 

ruloriaQ uVilll" ud th .. QoilQ 10 ro,tia •• t Il"d .ddull 

HOYEH. L (SPIt,DO-Ai ; £liT-RESTORE REGUTERS 
KOVE.L S ... L,II, -(SP) ,I.t. 1It1,,'pi .tut 
HS 



II 
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un 4111 
OUI 1101 llJA 

hg. 35 

1510' , 
!silt ChtL,ul - ... if ,bug. in lin .. 101 the pOItllp .. lli.d ~, Ai .. d D4 

ISU' 
I5U' 
1S14' , 
illS' 

EDI" D4 •• ni t naa~1! for tb. 'carrtnt port 

1511' ChtL .. u 
1517' 
ISII' 

Ai • aU, ... 01 data u .. fo, tb. OUlllnt port 

CLR. L 
BSR 

D' 
CETBAS£ 

,fo' dlubling interrupts 
; .. tup UART b ... 119 (AS) '1/9183' 

lUI' 5 .. if u, p,otocol. at all .. d il .0 if .. , ue lin. p,cts 
ISla' 

ISEI 1I1E 0000 0011 1111' 
asn 1730 1I1l' 

ISl3' 

8TST 
BOrr. S 

IPROT_Pl. IF_PRoF(U) 
CLN, .. i ;NO PRoTOCOLS--CET OUT 

ISH' If (t,p. of band, bot. () LiDO) then lIit 
ISIS· 

Uri OIlE 0011 0011 IS'" 
UFI 1711 IS97' 

1111' 

ITST 
lorr. S 

ILlNE. IF_PROF+HAI) 
CLNnit 

1S9I' D.It,ain. "bi.h Line i ... ,d .. Ba., line Port 

Isre 'III 
1600' 
1601' 
tlOZ' 

U03" 

ISR. S FlNDLIN 

,NOT LINE HANDSHAU. £lIT 

,NEEDS 04 : Uni t nnaber 01 .urrtnt port 
,retu,n, bit .aab" to ehlet in OS 

1604' , .. t 0' elll' Bos, d.pudi.g n shte 01 lin. and whether it '. Bu., i ... ,ted 01 not 

IHA 141£ 0015 
un 1100 FUI 
1101 OIEE 0000 DOll 
0101 1131 

IlOl 1110 
OlOt DIU 0010 OOIS 

1111 0103 0000 
UII 1701 
1111 1110 rDlE 

lilt 1110 FUE 

lUI 4£15 

lias' 
1606' 
1607' 
1601' 
uOt' 

1IIf' 
1111' 
IUZ' 

KOVE. a 
15K 
ISET 
85R .S 

INE.S 
ICLR 

III_FLCI+ltAj), 03 • SAVE BUS! FLAC 
DISINTS ,DUABL£ INTS 
IBUSY_VI. IIB_FLCI+Hu) ,ASSUHE LINE 15 IUSY : TRUE 
TSTLINE ,TEST LINE I INVERTED ruc (.lo~b.1I 01 

CLN.nbl ,15 IUSY 
ISUsy_VI. VR3LCI+I<A6) ,.ot b." 

1613' if .... n't lu, blfore thtl .tllt up tu .. aiuion p,oe ... 
1114' 
lilS' 
1116' 
1617' 
1611' 

ITST 
lorr. S 
15R 

1619' ; .ubll inlernpts 
1120' 
lUI' CLKubl 
IUZ' ; 
1123' eLKui t 

BSR 

aTS 

ISUSI_VI .03 
CLNenbl 
STRTlKlT 

EKIINTS 

,TEST SAVED BUSY STATE 
,VASH'T BUSY 
,START IHIT IF BUFFER KoT EKPTY 

I 0 
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1611 7 AD! 
DIU 71U 

lUI 031E 0011 
DIU 1101 
"It 5405 
IUt 1101 
1631 OCOI DODI 
Dill liFO 

1631 1171 on •• 
DllA 1712 
.ut 1m 
DIU 4t71 

1140 DUI Oil! Or7F .,,' IICI 
1141 OIlE 0111 1111 
DUE IICI 
1111 1301 

.111 un 

1111' 
1111' ,bn, •• lu.tin It "to .... Iae In D5 't-II-'3 Ib' 
1117' FlNDLIN - Fia' wh,b Li.t il IItd for HI.d.bltlig in Port 
1111' ENTIY (D41" lIil ••• bor 
IU" ; II I Lint tIPt proto.ol. 
1131' ElIT (DII. lit • In Port 1 .pICII,lng lin .... d ior BII, 

lUI· 
lUI' flNDLIN HOVED 

"OVED 
It .D5 ,BIT NUHBER IN PORT A CORRESPONDING TO 

1I1l' 
IU4' 

'CULIN.Dt ,FLAC SIT NUIIBER 

1135' h ..... tblt it will IlwI,1 fiDd I Ii .. fl., Itt 

IIH' 
1137' FLHLOOl ITST 01, BF _PROF. t. All .IS liT SET' 't-tl-13 Ib' 
lUI' 
113" 
1110' 
1111' 
til" 
1113' 
1144' 
1111' 
1146' 
1117' 
1641' 
III" 
III" 
IIH' 
1151' 
1153' 
1154' 
t155' 
1156' 

10H.! rtNGOT ,YES. D3 PORT A BIT FOI OC 0 
1000.8 11,05 
ADDO. B 11.01 ;TRY ijUT BIT FLAC 
CHPI.B IDCDL IN. I. 01 ,DID LAST FLAG 
SNE .S FLNLOOI ;NO 

It (Port I II •• it ••• 1011 Ibn bll' ." bill. I - DC t bit. in Port A Irt nllt bilOP 

FLNGOT CftP .... 
• ·EO.! 

ADOG. S 
FLHUlT ITS 

UnitPO. 04 
FLNEIlT 
11.05 

,II It Port 0' 
iYU. lbea lilt 
,DO, lh.n Port I .nd Idd I 10 bi t ... bll 

chln,.d fn,tion to 11011" bit na.bll pUI.lltr In 05 '1-11-11 tb' 
TITLINE - tilt Port 1 t .. , .lId for 8 .. , In' thl lnnrt,d fll, to 'how II 

... , or NOT aa., 
ENTRY IDS). bit D •• blr II Port A oi Llnl .. Id b, Bu" 
ElIT (HEI. lvi' - 01 • ifF 

(EOI • NOT a •• , - DI • 100 

1157' ; 
IISIt UTLIHE nST D5. H1111A.L ,Crut. LiD! Boolun. 

1151* SHE 01 
1110' ITST .IHVIUSf, SF ]ROF. II All ,Crllte Inu,ltd 8001 ... 

III I' SHE D2 
un' EOR B DI. Dl ,If RESULT is IFF THEN SUSf 

1163* ITS 
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166S' COKCLR • UNITCLtAl 
166i' I.itill"t Buffer. t. '.pt,. lnitidiu Couuniutions c.ntr.l 
1667' nriables Initilli .. UART fr •• P,i.h, Control Tlbl. 
1661' 

US4 6100 FA40 1669' COHCLR BSR DISINTS ,DISABLE INTERRUPTS 
0.51 6100 rAiA 1670' BSR SETUUT ,INIT UUT FROK CONSTANTS I TABLE 
USC 6108 1671' SSR.S Ini ISa" ilftltiiliu rud ud wrih b.fltrs I. '.pl, 
WE 6151 1671' BSR.S CI,ias, ;cl .. , b •• , Ill9' 
0660 6100 FAIA 1673' BSR EHBlNTS ,ENABLE INTERRUPTS 
0114 lE7S 1674' RTS 

1675' 
1671' ; InitBa" - i.itill". Iud, write and control bolfers to npl, 
1677' ,nlblt 001 and i. bound o. b.lh buff,,,, , ..... ltt bofle" 
1671' Eli I IDOl • old bo., 1119 10' ,u~ bafler 
1679' IDII •• Id ba., ih9 10, write b.fler 
1680' 

0666 IDlE 003C 0034 1681' I .. tS.1I HOYE. L RB_BADRIA6), RS_FILLPIA6I iinitilliu (,o.t nd 
066C IDlE 003C 0031 1681' HOYE. L RS_BADI I A6), RB_EHPTY I All ; rear point.rs 
06 71 306£ 0040 0041 1613' HOVE. 'i R8_S lZE I UJ, RS_FREE I A6l "how , ••• 1 U 111 fr .. 
0611 4HE 0031 1684' eLR.W RS_HCI I Ail ; reset hloLt, .end LF, F.ll ud L •• t 
U 7e 08EE 0001 0033 1615' BSET IEHPT_RI, RS_FLC!>I lUI ; BUFFER 15 EHPTY 
DIll 30lE 0010 168&' HOYE. II RI_HC I I All, DO ;C£T old bu., fh9 
t68i 4I6E om 1687' CLR.W RB_HCl lUI ;" .. t 111 f1195 

1618' 
I6U ID6E 0010 0011 1689' HOVE. L IIB_SADRIU I, WB_F ILLPI A6) ;initilill' front I.d 
DUO IDlE 0010 OOIC 1610' KOVE. L IIB_BADR lUi, WB_E"PTY I 161 i rur pOinters 
0691 3DIE 0014 0016 1611' HOVE.II IIB_SIZ£IA6), VB_FREEIUI ;show ,o •• t II all fr .. 
061t 416£ 0016 lUI' tLR.II IIS_FLCllA6l reset .end LF, Fall and Lost 
DUO OSEE 0004 0017 lil3' S5ET UULF_VI, VBJLCltl<A6I ; DO AUTO LF •• d 'tb 115113' 
OHi alEE 0001 0017 1694' BSET IEMPT _VI, VB_FLel.l <Ail ; BUFFEI IS EHPTr 
out mE 0014 1615' HOVE. V IIBJLCIIUI, DI ;CET old bo., flI9 
DUO 416E 0014 1696' CLR.II IIB_FLGllA6I ; "lit ,II fila' 

1677' 
06B4 6000 rAEE 1691' SRA INITcns ,init etl ohar buffu 

1619' 
1700' ; CI,Bus, - if Read buffet WiS b.s, th •• send o.t NOT bus, .hlo 
1701' i9nore WII t. bo., lor now 
1702' 
1703' Entlf IDOl • oid b •• , f 119 10, Iud bafft! 
1704' (011 • old b •• , fh9 fD' wItte boffe, 
1705' 

DiBl 1100 0010 l70i' CI,Bas, BTST nUSy_lt, DO 
use 6704 1707' Borr. S CBS .. it ; •• , hUI to chlct if hu. 
UBE ilOO FBBl 1701' BIR C.UnBus, iprotocoll n,d not I i •• typ. 
Uti 4m 1701' Cas .. it RTS 
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1111' , 
1111' , COKIS! - UIITBUS! 
1713' ; 'UtAL BOOLUN nUE RETURNED IN DO IF THERE lIE ANV CHAUCTERI IN IElO BUrrEl 
1714' ; 

0"1 1715' tOKIS! 
Diel OBlE 0011 0033 1716' ITST IEKPT_II. RI_FLCItICU! 
OleA 17eo 1717' 51Q DO • IF liT NOT SET THEN. I; CHlUCTRER6 EIlST 

DO .111111 
DICe 1100 00f! 1711' AHOl.1 ITRUE,DI ;CONVEIT nOK BOOLIAN TO PASCAL IOOLUN-

0600 ms 1719' ITS 
1720' 
1721' eOKUNIIT - UN ITlINIIOUNT 
1722' T,uoll "lorlO,1 Cl,abililiu ., COlQl 4rilll. 

1113' Rutolt ... Iors. 
1714' ; 

0101 6100 Flt2 172S' CO"UNIIT BSR DISII1T5 ,OlSAlLE IIITERRU'TS 

1711' 
060' 6100 FAIl 1727' ISH GETUSE ;GlT UUT lASE 

040A mc o OIl 0005 1111' KOVE. B ITURNOFF • tKOI!U Cl5) ;TURKOrr VART 

1711' 
1730' ~ ... , .. tou pollt to a KiE illtra.tin 

1731' 
tHO lira 0010 1732' Ltl VEtl.V, AI ;1 ..... it i. Port' 

06£4 4 IF! OUI 1733' LEl Vtcl.lI. Al 

06E! 45FA 001l. t734' LEl TUln. AI ;1441111 01 Ik. aTE i .. tlutioa 

OI£C Bl7A OHA. 1735' CH' .11 UIIIFt, D4 ;il It "It 01 

DiFI !70l 1736' lEa .S CUKu'O ;1'" ok"I' 1 ... 1 4 
Gill t341 1737' lle lI. u ; JO. okn,. In.1 I 

UF4 lOlA 1731' CU"u'O HOVE. L AZ. UU ;111 .ulll It ,.ilt It ITE 

1731' ; 
1740' il htk ,totors ,ollt .t ITE Ih. lit Inti 1 to lI .. d "41111 
1741' 

om 1311 1741' tHPK. L (lilt. (lilt ; ... 1 do ,"1 I ••. 

OIFI H" 1743' IHES CUIIWI ;dilllllli .... 1 hlk In 

OIrA 21rA OHO. 0064 1744' /lOVE L S.uL.II, Vltl.V ;ruhn Ilia ., •• 4 IfU 

1745' 
174" luloU IaIUllpl1 
174" 

0700 6001 rliA 1741' CUHdill IIA ENIINTI 
1749' 
mo' • THE ITE JIISTlUCTJOK 
17H' ; 

0704 4£73 1752' THEITI ITE 
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I7St' ; 
I7UI ; COIIST - UN ITSTATUS 
1756'; Colli ... T"lt ob.,. or hi Itr flu ranclioDs 
1757' ; 

.716 oen 0114 17$1' eOIlST CII.1. V ITILSTATE .02 ,VALID FUNCTION CODE 

.71l UtO 175f1 IHI.a CSTERR ,NO 
mc 30\3 17&0' IIOVE.V (A3l.DO ,GET PARAIIETER 
l70e UU 1111. 1161' m CSTTIL.AI ;TURN THE FUNCTION COOE INTO 
.m UtA 17&1 1 LIt.V 11.02 ,AN INDEI TO THE FUNCTION 
.714 3m lilt 17611 1I0VI.V OIAI.01.V).02 
0711 tEFt 2010 17HI JIIP 0(AI.D2.V) ,DO FUNCTION 

I7n' 
17'" 11,,11' hlltiOI Cod. Error 
1767' 

I7IC 7£3. 17 .. ' CSTUa IIOYEQ IINVFNC.D7 
07IE ,t75 17'" RtS 

1771' 
17711 ; THE CO!! DInE. STATUS JUIIP TABLE 
1771' i 

17 73' i laaciioftl Cla,atlbl. with old prinler driftf 
17?t1 

om am 17751 caTTIL DATA. V STVIUF-CSTTBL ,WRITE BUFFER FREE SPACE 
om 1040 177&' DATA.V STBAUD- eSTTIL ,5 ET BAUD RATE 
m4 1m 17771 DATA.V STPRIT! ·CSTTIL ,SET PARITY 
1m lUI 177,1 DATA.V STRIUF ·CSTTIL ; READ BUFFER FREE SPACE 
om 0060 177,1 DATA. V SMDSZ-CSTTBL ,SET VORD SIZE 
.721 om 171,1 DATA.V STHND6I-CSTTIL ,SET HANDSHAKE "ETHOD 
me out 1111' DATA. V STBFSTS·eSTTIL ,TELL BUFFER CONTROL STATUS 

I7nl 

1713' lew lancliOi. 
17 .. ' 

mE 00D2 I7U' DATA. V STIDna-CSTTBL ,TELL RUD STATUS 

013. 0122 1716' DATA. II SMITS-UTTIL ,TELL illiTE STATUS 
1131 0011 17171 DATA.V STRDHI-CSTTBL ;5ET READ BUFrEl HI WATER IIARK 
ml om 17 .. • DAR V STRDLO-CSTTBL ; SET RUD BUFFER LOll IIATER "ARI 
1m 0110 17'" DATA.V STOUTRD·CSTTIL ,TOGGLE OUTIOUND READ 
0731 II co 17'" DATA.II STIIIIO·CSTTBL ,TOGGLE INBOUNO READ 
.731 1101 17" , DATA. V STOUTWT -CSTTIL ,TOGGLE OUTBOUND WRITE 
173C 01F2 I7nl DATA.V STIM·CSTTIL ; TOGGLE INBOUND VRITE 
me om 17931 DATA.V waCHR-CSTTSL .TELL .CHARS IN WRITE sur~ER 
174. om 11941 DATA.V BRBeHR·CSTTSL ,TELL .CHARS IN READ BUFFEI 
0741 om 1195' DATA.V STATOLF ·CSTTIL ,TOGGLE uto LineFetd flAg 
0744 ooee 17'" DATA.W STBENO-CSTTBL ,SET Du.bee of chul bttwltD ENO's 
17U UtA 1791' D1T1.I/ STRDALTBF -CSTTIL ,SET Reid Allnutt buffu 

om om 17'" DATA.V SMlL TBr -CSTTBL ;SET W[lte A1ternat. bufferen ENO's 
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174& 4010 rm 1100* STCallDi. IRA DlSINT5 ; DISABLE INTERRUPTI 
1101* ; 
1102* ; SMUF - IllatD \0 I .. UIII Ih Frll .,UI ia lbe wr i t. hiler 
IUlt ; 

t74E "FA 1104* STVIUF 15R.S STCallDil ; DISABLl INTERRUPTS 
I7H IUE OIU 1I0~* "OVE.II III_FREE (16) , (U) ;IIIITE BUFFER FREE SPACE 
1754 '000 " " 1106* 5TC,11£n. BIA ENIINTS ; ENAILE INTERRUPTS 

1107* , 
1101' , STRBUF - 1.lnD \0 I~. vltr lb. rrtl 'PIC' ia Ih RElD hlltr 
1109* , 

1751 61FO 1110' STRIUF ISR.S 5TC,IIDil ;DISABLE INTERRUPTS 
07Sl 3UE 0141 1111' "aYE .11 RUREEIU), 1&3) ;IIIITE BUFFER FREE SPACE 
I7SE 6OF4 I81Z' llA.S 5TCaIIE.' ; ENABLE INTERRUPTS 

1113" , 
1114' , 5TBAUD - S. t Ih. Bnd hte 
1815' , 

0761 OC40 "16 1116* STUUD C"PIII '"UBAUD,DI ; 15 IT 1 YALID PU1"ETER 
.,64 UH 1117" BKI.S SETERI ;NO 

1111' , 
0761 41EE 0001 18 If" LEl aT_RDBOIU) , AD ;\/HERE TO PUT VALUE 
0761 UU auc. 1130' LEA RAUDCNV ,AI ;CONYERSION AtRlt 
.HE 60IE lUI' BRA. S SAVPAM ; SAVE CONVERTED PUUlETER 

IIZI" 
lIZ3* STPRIT! - 511 lb. hn I, 
1124* 

.771 aC40 0014 I8Z5' STPIITf C"PI.II I"AlPRTf, DO ; IS IT 1 VlLID PARUIETER 
0774 6224 111'* IKU SETERI ;NO 

1817" , 
0776 41 EE OOOC IUI* LEA BF_PARTlu) , AO ;\/HERE TO PUT VALUE 
177A UTA 0113. 1119* tEA PRTYCNY,AI ; CONVERS! ON ARUY 
077£ 600E 1130* BU.S SAVPAM ; SAVE CONVEITED PUUlETEI 

1131* 
1131" , STlIIDSZ - SII Ibt word si It to IliDlall 17 01 I) 

1133* , 
.110 OC40 0011 1134* SMDSZ mIll '"AlIIRDS, DO ; IS IT A VALID PAiUlETER 
0714 6314 113~· BHI.S SETERR ;NO 

lIli· , 
1716 4 lEE 0110 1137 t LEA BF _IIRDS (W , AD ; \/HERE TO PUT VALUE 
1711 Ion II3S· "aVE. B DO, lAO) ; PUT IN 1I0RD SI ZE VALUE 
8?1C 6004 113f* In. 5 RSTVAIT ; RESET UAIT FRail TULE 

1141' 
1141" , " .. 01 cod. io STilUDR, STrRIT!, SMDSZ, STDTACO", , STllHDSl 
1141" , 

071E lOBI 0010 l143 t SAVUIII "OVE .• O(AI.DO.II),(lO) ; SAVE CONVERTED PAIUlETER 
IIU· ; 

1191 , 116 1145* RSTVlRT ISI.S STC&IlDil ;DISABLE INTERRUPTS 
1794 6100 Ft4E IIU t RSTVlRTI IIR SETUART ; lETUP UAIT FROIl niLE 
1191 iOlA 1I47t llA. 5 STC&llh' ; ENABLE INTERRUPTS 

1141· 
114f* 1."lid Flrutler uror 
II~Ot ; 

17U 7£36 II~I t SETUR "OVEO II NVPIIl , D7 
01fC 4£15 IIU' In 
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11541 ; 
IIUI aTIINDIl • S.t Hu •• bh typ.. Co."rt pI" •• hr lito tb. f11" lI' Pit tbl" 
115,1 fill "luI lito til. hllter Cnllol Tlbll. 0011' tall' to IIlIt 

11571 UAIT. 
Inlt ; 

mE 115ft aTHIIDII 
1m OC40 01" 11601 C"P1.V ,1"AlIINOS, DO ; IS IT A VALID PARA"ETER 
om UF6 lUll IHI.S SETnI ;NO 

11621 
0714 urA lI?h 11611 LEA IINDSCNV,AI ;CONVERSION ARIl! 
om ID71 0011 om 1"41 "OVE. I O(AI,OI.V), IF _PROF t I( AU ;.on "" f11" lato Ih, .,11 

IUSI 
116,1 .11 II 1 .. ' " .. bltd ,II piotoooll 
11611 

111£ om 0111 IOU lUll IUT • IPROT_PZ, IF _PROF (6) ;111 .. 1 hln i protoool 

om mE lOti 116ft TIT. I IF _PROh I( A6 ) ;IF 1110 tblD aD protoooll-

1111 U" 11701 INE.S SHDobtU iiie If ETlIACl or ENolACI 

1711 OIAE lOll 1111 Il7lt leLi IPROT_Pl, IF_PROFl") ; .ho" ao plOtoool 

I7CI 6014 IIU I IIA.S SHOnit 
l173 t 

11741 
1I1St 

17CI om 0007 0111 11761 SHDo~UA BTST IETIlCI, IF_PIOFtl(A6) ; is it ETlIACK! 

I1CI 6601 11771 IOK.S SHOll 10 ;,IS, 1110 obI! oont 

I7Cl '12£ OOU 0013 11711 ITST IENoAC I, IF _PROFt I( U ) ;is it ENOIACI! 

07DI 6704 11791 10FF. S SHOnll i1l0, IIi t 

1101 4UE OGlE 11101 SHDItro CLR.V VI_BENo(U) ;elr oat of ohll ht" .. a END', or ETI's 
11111 ; 

010' 4£75 IIUI SHDull ITS 
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lilt' ; 
lin' ;5TIDHI -SET THE IUD IVrrll IIIC.M vml RAil 
I1l6 t ; 

un IDU IOU 1117' InDNI 1I0Yl.V (UI, II.HIV1Uil 
"DC m5 IIl1t ITS 

UIf' ; 
Uti. ;STlDLO -lET THE IUD lurnl LOV VAT'I IIlIl 
l"lt ; 

.7DE IDS! lice IIU'lnDLO IIOVE. v lUI, II_LOVAI U I 

.712 U75 lint ITS 
Ute· ; 
1.,5t ; SUfLr - 11,,11 lilt lilt Lla.r ... III, 

II"· .114 '16' IIIC 0111 1,,7. STATon ICHe. IlVtr.V2, VI.FLe.hll'U ;111, Ih UI 
1711 4175 IU.· ITS 

I"" 
191.' ITIING - Itl ,lit ... h, .1 dill ....... ENO'. or ITI'. 
ltal" ; 

I7Et IDU lOt, un' STUNG JIOYE. V (All, IF.ITWUUII 
17Ft U7$ I'U· ITS 
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om UEE 1041 
07F1 UEE 0041 
1m UEE 0041 
Q7F£ UEE' eo.e 

om om 001$ 
DlOi uz! 
1111 OIlE 0014 
0111 UU 
1112 om oOU 
1111 utE 

OIiA OI2E OOU 
OUI mE 
lUI 16Fe 0111 
0116 UEE 1144 
flU 34lE .... 
m~ '00' 
mo 4218 
om un 
1134 4U3 

DIU ms 

tlU UCO 
flU om Itt I 
1m "CO 
lUI un 

OUI 

0031 

om 

0131 

IUS- STIOlTS - crT THE IUD BUff Ei STATUS 

U"-
1907· 
1f00t 

ItO'- i 
Ullt 
1911-
uu-
19\3- • 
191.· 
I t\ S-
IfU-
Itt 7* 
If \8* , 

19 \9 t STRDST5 
Ino* 
19U t 

1922-
IU3t 

Pu.ltltrllook • record 

KOWt.V 
KOVE.V 
KOVE.V 
KDVE .. V 

BalllrS! It 
Fnt.put 
KiVlllr 

LotNllu 
InpulDiSlblt. 
OulpllDlllbltd 
LostDIII 

1I thUerl"i I 
Al taalitrUd! 
lIthlhr511t 

tndi 

RI_SIZEIU), IUIt 
RB • ..FREElUl, IU)+ 
RB_KIV.IU), (13)+ 

RI_LOV"U), CU)+ 

il1t9er i 
illh,er , 
hll,er , 

inll9er i 
b,le; IInl • I. hilt. 01 

brlti Itne • I. hili. 01 

br lt • line. I. hilt. 01 

brte, Itrut • I, 1&111 • 01 
polaltr, 10 il lltBulltrAnil hlltl 
inlt911 , 10 if A1llDlltrblil flllIl 

,9tt bailer .in 

.,tt hll SPIC' b,te Coallt 
,.tt hi wlltr b,1t coanl 
,Ott low wlltr b,1t cOllt 

IfU- , ,tt the 11691 lid altt b,tt fllul holul. 
IUS* , 

1916* ITST IIMPE_Rl, IB_FLC\+IIUI ,il POIT to BUFFEI dillblt" 
1927* ISI.S KAlEBOOL 
19U t ITIT .OUTeRt. II_FLCI+IIU) .il BUFFEI to USEI dillbltd? 
1919' lSI.' KUnOOL 
1930- leLl tLOST_I2. II_FLC2+IIUI ,hi II, dill btll 100t? 
lUI' BSI . S "AlEBOOL 
Ifn* 
1933- , IF hut III lit hUtr tht. utarn it'l ADDRESS AND SIZE 
U3.-
un. ITST tUTIF _Rl. U_rtC\+1 (u I 
1916- lorr. S R05TIOllt 
1937- "OVE.' 1\, IAllt ,Itt A1t hlltr boolttl 
In.* "OVE. L II_A81DIIUI. 11I1t i9.1 llterult hllu Ad.u .. 
IU'- NOVE. v RI_A6IZEU6I • lUI i,.1 lll1l1llt bailer lilt 
1'40* Ill.S RDSTull 
UU-
1941- RDITIOIt CtR .• U31+ ilO Ultrallt balfer ",ih"t 
194" CLU 113 It i 10 NIL pollltr for ddrt .. 
ItU' CU.V lUI ,lDd IUt brl .. lilt 
UU' 
19U I IDnnit ITS 
I 'Ut 

19411 , "1IE100L - lite 'utll boolt .. Iroa IUO 1119 
It." i 
Iml KllUOOL Jill D. iD'.8. IFF If lilt III, olllr 
ItSl' lIIDI.. InUt. DI • Ina to Pllul holtlll I I • tnt. 
lUll 1I0VE •• D., (lSit ilUt II ,nutltr Uoot 
1953' ITS 
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0141 36EE 1114 
0141 UEE 1111 
0141 HEE DODE 

1141 DIIE 0015 0011 
DIH liE! 
lUI DIU 0014 0015 
0I5t IIDA 
mE DIIE 0014 0011 
0114 1101 

1"1 IIIE DIOi 0011 
Ollt mE 
lin 16Ft 0111 
0171 IiEE 1111 
1171 3UE Ollt 
0111 IIDI 

117t nu 
IIll un 
1111 nS3 

oan U7S 

1'55' SMSTI· CIT THE VlITE IUFFn STATUS 
lUI' 
115" 

h,,"tull •• t • fI.ord 
hllllSi .. 

1151' IrllSplet 
lilli,,, j 
iDte,,, i 
uhvuj 
I,t. ; 
b,lt; 

lIS9 t ; FROK BUFFEI eNTIL TIL -) Ch".at""ENO, 
1110' 
19i1' 

1"1' 
1963' ; 
1164' 
1165' 

II'" ; 
116" 
19'" SMITS 

1"" 
1911' 

1111' 
1911' ,.t th 
1113' 
1114' 
IIH' 
1111' 
1977' 

"'I' 

"71' 
1110' 

"OVE.II 
KOVE.II 
KOVE.II 

InputDiuUd 
OutpotDI .. bl •• 
btoLi .. I ... 
u thl IliA." I 
AI thlhrldd, 
1ItB.llllli .. 

•• d, 

\/I.IIUIAI), IUIt 
1I1.IIEEIUI, IUI+ 
II .IMEA Ui), IUlt 

b, t.; 
b,t.; 
p.iltll, 
illt"Ui 

Itro •• I, hili • 0) 
(tu •• 1, hlll • 0) 
(tnl • l, hilt. Gl 
Itrlt • I. hi ... 0) 
(f if lltiaUllhlii hili) 
10 If llthlltlluil 101111 

;,.1 b.lI" .ill .,.t hit .p ... b,lt ,.ant 
".t .ui ••• naull 01 ,bl" htwlt. ENO', • 

III" nd .It. b,1I '11011 hol~ul 

ITIT IINPE.1I1, IIB.HC" I (u I ;i. usn to BurrER di"bltd' 
ISR.I "UnOOL 
IT&T IOUTE.1I1, 1I1.ILCI+11li1 ;i. BUFFER' to rOlT dlubled' 

111.1 "&KEBOOL 
ITST UULI.III, \/B.FLCI+IIUI ;i. Aol. LiliFted •••• Oft' 

111.1 "lIEiOOL 

IlIlt I! .". II 11 I b,1I1I Ibtl fI lorn it', lDDIESS lKD SIZE 
IIU' 
lin' mT ULTlI.1I1, \/1.FLCItIIlU 

1914' lorr. S mT .... 

IllS' nOVE.1 II, IlIlt ,III 111 hllll 10.1 ... 

1111' nOVE. L VI.AUDIIAIl , IUI+ ,glt Alltrult hlflfld'r .. 1 

1917' nOVE.1I 111.111 U< 11 I , CUI "~It llltra~1I b.1I1I lin 

1111' IRA.S mT .. 1I 

""' II,., IITIT .... CU .• CUI+ ;.0 Allnutt hflll .. oilobl, 

1111' tLl.L C131+ ,10 NIL ,.hltr til IUnn 

'''Z' tLl.1I CUI ,lid 1110 b,11I Iii. 

I !!3' 
'''4' IITITuit ITS 
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1194' STIIFSTS - RelolD 10 Ihe .ur In Ih. puutln Uo.k tho .I.to .1 Ibe hlltr Co.lrol T.U •. 
1997' P" ... luBIo.i • [!Cord 

1991' h.dRlto 1.119tf ; ,{URgl • O . . 61 
1999' Puily ilh91f , ;("'9' • O . . 41 
1000' D.hCo. illteger; i {[lI1V1 • a . . 11 
1001' \loldSI .. integer i j{ung'-O . . 11 
1001' H .. dSh.te iDltgl[ j i {unge • O . . 91 
1003' endi 
1004' 

0884 4111 100S' STIIFSTS CLR. L 01 ; KAKE SURE NO GUBAGE IN REG ISTER 
1004' 
1007' GET BAUD UTE 
1001* 

as II 303C 0006 IDOl' KOVE.II IKAlBAUO,DO ;HAI BAUD RATE PARAKETER VALUE 
08lA 111£ GO DB 1010' KOVE .B BF_ROBOIAA!, 01 ,CURRENT TABLE VALUE 
081£ 4!FA Olllt lOll' LEA BAUDCNV, AD ,CONVERT TO INTEGER RANGE 
0891 UIC lOll' BSR .S CE!VAL 

10 13' 
1014' , GET PARlTI 
lOIS' ; 

0894 30lC 0004 1014' HOVE. II 'HAlPRT! ,DO ,HAl PUITt URAHETER VALUE 
0191 IIIE mc 1017' KOVE. B BF_PARTIUI, 01 ,CURRENT TULE VALUE 
oBle 4 !FA Dill. lOll' LEA PRTYCNV, AD ; CONVERT TO INTEGER lANGE 
OIU 4IlE 1019' BSR.S CE!VAL 

1010' , 
lOll' GET DATACOK - BASED ON 04 •• d I .. SAVED UNIT NUHIER 
lOll' 

OUI 4111 1013' CLK. L 01 j.ulua. il PorI 
OU4 BI7A 0641. 1014' CltP.1I Uni tPO, 04 ; i. Port O? 
ISlI 4702 lOIS' BEO. S SBFSi.PO iYIS 
OlAl 7101 1016* HOVEQ II, DI iRO, sbow &I Port 
OBlC 14CI 1027' SBFSi .PO HOVE.II 01, !All. is''' pUI •• ter 

1031' 
1029' GET 1I0RO SIZE 
1030* 

OSlE !lIE 0000 IOU' 1I0VE. B BFjIRDSI A4I, 01 
om UCI 2031' KOVE.II 01, (UI. 

1131' , 
1034' GET HANOSHAIE 
2035' 

0884 30lC 0009 1036' HOVE.II 'HUHNDS, DO ,KAl HANDSHUE PAlAKITER VALUE 
DIU I lIE 0113 2037' KOVE. B BF _PROFt lUll, 01 i CURRENT TABLE VALUE 
OBBC 4lFA 0111+ 1031' LEA IDIOSCNV,1O ;CONVERT TO INTEGII UNGE 

H39' 
1040' ; GET PARAKETER VALUE All PUT IN P1RAKtTEi BLOCK 
1041' 

OIC. 8%30 0000 2042' CE!VAL CKP. B OIAD,OO .VI, 01 ;SEE IIIIICH CONVERSION VALUE. CURIENT VALUE 
OaC4 SlCI rnA IOU' DBEQ DO, GnVlL iTHE INDEI OF ONE • 15 THE PlIAIIETIl YlLU! 

TO 
OICI 36CO 1044' 1I0VE. II Da, 1A3I. ,RETURN TO usn IN nlAKETU ILOCI 
OICA ms 2045' ITS 
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DICe 4000 F7CI lO47 t DoDltillt BRA DISINTS ;DISABLE INTERRUPTS 

1041' ; 
lO49 t ; STOUTRD -- TOGGLE OUTBOUND RECEIVE DISABLE (BUFFER TO USER) 

2050* i 

nDO UU %0 51 * STOUTRD BsR.S DoDitl.1 ;DISULE INTERRUPTS 
OIDI O16E OOU OOl,1 1051* BCHe 10UTC_II. RB_FLCltUW 
0801 OUE 0014 DOli USl' aCHG 10UTE_II. RI_FLClt1<u) 
DlDE 40U 1054 t BIl.S DoEDUDI ,tnlbll inlurapll 

1055' ; 

105'* STIHAD -- TOGGLE INBOUND RECEIVE DISABLE (POIT TO BUFF EI I 
1057* 

DIED UEA Z051* STIHRD BSR.S DoDislDI ;DIsABLE INTERRUPTS 
DIU mE 0031 1059' LEA Ri_fLGltUU) • U ; Iddrlll of flaGS 

08£' om 0017 %0'0' aCHG IINPC_Rl. (AI) ,Ullr earrentl, eonlrolliD9! 

DIU "04 lOUt 10N.S lNaDub "II. lben lnablt 
OIEC 6141 IOU' 8SR.S Dille,l. ,DO. diubll inpnt 

OaEE 4001 lOUt BU.S DoEDbllt 

oaro 6136 10'4' INIDlnb 8SR.S hUo,ln 

2065* 
oarl 6000 nCB IOU' DobbIn! BRA ENBINTS ,ENABLE INTERRUPTS 

lO67 t , 
IOU. ; STOU'M' -- TOGGLE OUTBOUND TlANSIIIT DISABLE (BUFFER TO PORTI 

2069* , 

OIF' 6104 1070* STOU'M' BSR.S DoDillnl ,DISABLE INTERRUPTS 

Dire OUE 0106 001$ 2171* BCHG 10UTC-"I. IIB_fLGltUW ; toggll aur controlling 

Din OUE OG04 001$ 1072' ICHG 10UTE_III. IIB_FLGltUu) ,lid lubil/dillbl, fllG 

0904 6606 2873* BON.S OMofi ;DOW diliUld. lua off rait inl 

09U 6100 FASO 1074* 85R STlTlIIIT ,lDabll .ail inl 

0901 40EI %075* BRA.S DoEnbhl 

ItDC 6100 flU ZD7,t OMolf aSR STOPIIIIT ,di51bl •• ait inll 

0910 'OED 1071* BRA.S DoEnbln! ,lftlbll Interrupll 

1011* 
101ft STIM -- TOGGLE INBOUND TUNSIIIT DISABLE WSEI TO BUFFER I 
1OIOt 

0911 6111 JOII t STIM aSR.S DoDislnl ,DISABLE INTERRUPTS 

0914 HEE am lOUt LEl III_FLCltUl41. 11 ilddull 0 f fllgs 

0911 0850 0001 2113 t BCHC IINPC_III. (AD) ; loggll alit coni rolling 

091C 0110 fOOl 2D14t ITST ULTBr_lIl. <AD I ,if go! an lit buffer 

0920 "DO 2015* 80N.S DoEnblal ;Ihln Ilrud, fli. let il Inab I I 

0912 am om aut BCHe tlNPE_III. (AD) ;alII 109111 il 
D926 'OCA 1011* 8RS DohU11 ;tadl. interrupti 
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Dill 0810 0001 
09ZC 6604 
091E 0890 0005 

0931 6000 F910 

093' 0100 0005 
093A "14 

Pag. 47 

1189' ; 
1090' E.bR"ln - E.able iopat .. cti .. 
1091* Enltl : Ai • IdduSl 01 ports dill ar .. 
1091' AD • address 01 rud balle< tI', low b,te 
1093' 
1094' 
1095' EobR .. ln 
1091' 
1091' 
1098' 

interrapts di"bl.d 

ITST IALTSF_RI. lAO I 
SON.S ERlchtp<t 
BCLR IINPE_RI. <AD I 

;,It" .. t. butler .,,,l,bl.' 
;,ts then l.t swi tch ... bl. ReV 
,NO, tubI. input 

1019' I Itt if shoald toll other sid. .0 t BUSY 
liDO' 
1101' ERlcHprt BRA ChtProlo 
1101' ; 
1103' 
1104' 
liDS' 
1106' 
1101' 

DisRe,lo 
Entry 

1101' DisR"ln 
1109' 
1110' 

Ai • addre .. 01 p.rts dot, "" 
AD • add res •• 1 rud bulfer Il.g I l.w bIt. 
Intllropt. diubled 

BSET 
BON.S 

IINPE_RI. lAO I 
DRlni t 

,dis,bl. input 
;ii WlS oil th.n don't go b .. , 'g". 

1111' il pr.loc.l ••• abled .. d NOT Lin. tIP. pr.t.col then g. bus I 
1l11' 

093C DUE 0000 0011 1113' BT5T SEE IF ANY PROTOCOLS AT ALL--CHEe~ HI BYT 

0941 610e 1114' 
0944 DIU 0000 0013 1115' 
09U 6604 1116' 
094e 6100 FS70 1111' 

1118' 
0950 4£75 1119' DRluit 

sorr. S 
BTST 
BON.S 
SSR 

RTS 

DRluit 
ILine, SF_PROF.ltUI 
DRlnit 
.oRevSasl 

No protocol en,bltd, tlit 

15 it I Line protocol' 
Yes, .111 
g. basI 
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1121' • 
IIH' ; IVBCHR -
lIU' 

om 30lt DOH 11 U' BIIICHR 
D'S. .06E 0016 lUSt 
USA 3610 112&' 
09~C 4£7$ IU7' 

1111' ; 
IIU' ; UBCHR -
1130' 

om lOlt 0040 lIlI' BRBCHR 

0"1 906£ DOH lI31' 
09" 3610 1133' 
016. ms 113 .. 

eET Naabll oi chrHtll5 IN tbe IIRITE BUFFER 

"DYE. V 
SUB.V 
"OYE. II 
ITS 

GET Nu.bu 

"DYE. II 
SUB .W 
HOYE. II 
ITS 

WB_SIZt(A6). DO 
liB_FREE (U). DO 
DO. (All 

01 cbuHlers 

RB_S1 zt( Ul. DO 
RS_FREEIU). DO 
DO. (Al) 

,SIZE IN DI 
• SIZE - FREE = Nuber 0 I CHARS 
• !tlarD 10 asu noonl 

IN tbe READ BUFFER 

.SIZE IN 01 
• SIZE - FREE = Nubu of CHARS 
• retarn to UUt noant 
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1136* , 
1137* ; STROALTBF - set Aiterute Bufltr for Reld 
Zl38* ; 

09U 6100 F72A 1139* STROUTBF BSR DISINTS ; dinbie interrupls 
096E 6138 U40* BSR .5 CetAi Ihl , get addrtl' nd sill user puud 
0910 660A 1141 * BHE.5 RDABn ; addr ot, chect I i II 

0972 UEE DOSe UH* LEA ROBUF <l6 I, AO the, lIere lero 50 UU dehul t 
09 76 303C 0100 U43* 1I0VE.V 'RBFLEN, 00 rud buffer 
0971 6008 1144* BRA .S ROABot 

1145' 
097C 4AU 1146* ROABn TST.V DO , chect lill, is it negoltlu' 
097£ U04 U47* BPL .S ROABot no 
0980 7E36 UH* STBhrr 1I0VEO 'INYPRII, 07 , yes, innl id pUia.ter 
OHI 6010 1149* BRA.S ROABni t 

2150* 
11 51 * ; go I buffer addreu IUd Itnglh 
11 51* 

0914 om 000 I 0033 1153 * RDABok BT5T IEKPT_RZ , RB_FLCI+I<A6 ) ; curranl buller upty' 
D9U 6616 US4* BON.S ROABsllt cb ; yes, tbtn use user', bul I er 

%1 SSt 
11 56* ; bulfer isn't upty 10 lIait till upty 10 slIllcb 
11 57* ; 

098C IDU 0044 1158* 1I0VE. L AD, RB_ABAORIA6I ; 51,e address in all bulfer adr 
0990 3040 0048 1159* 1I0VE .V 00, RB_ASIZE(A61 ;ud lengtb in lit buffer slle 
0994 41EE 0031 1160* LEA RB_FLC\+1< A6I , AD ;OisRcrin nuds AD -I 11019 byte 
0998 0100 om 1161 * BSET IALTBF_RI, (AOI ;oIIt bulier nailable Irue 
099C 6100 FF98 1161* BSR DisRcrln ;dlsabl. inpul ond see if should go bUll 
09A1 6001 1163* BRA.! ROABlii I ; IIi I 

1164* 
1165* ; EIIPTY SO IIAKE HEll Ibe curren I buller 
U66* , 

OUI 6150 1167* ROABsllt cb BSR.S SetapRB 
1168* 

0914 6000 F716 1169* ROABel! t BRA ENBINTS 
1170* 
1171* GetNewBal - fro. uur's parueter bloct glt the Alt batler 
1172- ,ddrlls ud slu. 
lIn- ; EIIT 00 • ilt butfer IIn9th 
1174· 01 • 0 
1175· AD • II t buffer address 
2176- (EOI use delnl t 
2177" ; (HEI • use AD ud DO 
1178* ; 

09U lOSB 2179* Ce tAl tBuf 1I0VEA. L (A31 +, AD 
09U 30\8 1180- 1I0VE.V (13)+, DO 
OUC 4211 2181" CLR. L DI 
D9AE BUI 2IU* CliP. L AD, 01 
DUO 4E7S 2183* CABFui t RTS 
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un 6100 fHl 
09BI 61 FO 
0981 660A 
09BA 41EE DISC 
09BE 101C 0100 
09Cl 6004 

09(4 H40 

09C' 6BU 

lias' ; SMALTBF - SIt Alterute Bulfer lor 'o'[lte 
llU' 
lIS1' SMALTBf 
It 81' 
liS!' 

II 90' 
0191' 
lin' 
2193' 
2l 94' WTABu 
11 95' 

II '" 

BSR 
BSR.S 
SHE .S 

LEA 
HOVE. II 
BRA .S 

TST.W 
BPI! .s 

DISINTS 
CetAllBaI 
WTABu 
WRTBUF(U), AD 
'WBrLEN, 00 
WTABot 

00 
STBfe [[ 

2(91' , got buIlt! .ddrt5l and lengtb 
21 98' , 

; dluble inlerrupts 
;gel user's buUI! Iddreu nd lUI 

.ddr good chk 1111 

Ihl, were IUO 10 use dllull 
, write baUer 

, chick &lit, IS II negitiu l 

, no 

OfC8 OSZE 0001 0011 21'" WTUok 8T5T 
BON .S 

ItHPT_Wl, 'o'B_fLGitl1A6) ,currenl buller eapl,' 
09CE 6616 

0900 lD48 0028 
0901 1040 DOlC 
0908 OSEE 0005 OOIS 
OfOE OSEE 0002 0015 
09£4 6001 

01E6 6104 

09£8 6000 FlDI 

09EC 41EE DOl! 
OHO 'ICC 
OHZ 6008 

09F4 43EE 0034 
09F! BEE oose 

OHC llCa 
09FE 22CI 
DADO HCa 

DAD I 32CO 
DAD I nco 

liDO' 
lIDI' 

WTABswlch yes, Ihen use user's bUiter 

1202' , butter Isn't empt, 50 wail ttll tapt, to switch 
2203' 
lap 

12DS' 

1206 ' 
lI01' 
1l0!' 
2201' 

!!OVE. L 
IIOVE .'0' 

BSET 
BSET 
BRA S 

AQ, IIB_ABAORi A6 i 
DO, WB_ASIZE(A6) 
IlMPE_III, IIB_FLGI+HA61 
ULTBr_lIl, WBJLGI.l!A6) 

WTABeIlI 

lIIO' E!!PTY 50 PlHE NEW the current buller 
1211' , 

1212' WTABswtch BSR 5 

HI3' 

2214' WTABell I 
1215' 

aRA 

Se t upWB 

EHBINTS 

,un Addre51 In alt bulfer Adr 
,ud length in all bufler 51H 

,disable Input 
,ill built[ aUllable Irue 
j III t 

1116' S.lupRB - pul the Iltttnalt buller Info in the Rud Butler Conlrol Table 
11l1' , SetupWB - pul lhe Iiternite boUer 1010 in the Write Sutler Conlrol Table 
llll' , Enlr, DO: Iiternate buller sill 
2119' , AD • 11 ternale buffer Iddu55 
1220' 
2211' SelupliB 
1121' 
2223' 
U14' 
IllS' SetopRB 
il26' 
il21' 

LEA 
SUBA. L 

BRA 5 

LEA 
LEA 

IIB_FILLP(U), AI 
A4, A4 

STUPgo 

RBjILLPtU), AI 

RDBUFl HI, A4 

122S' , aoft the buffer address Inlo the front. Rear, and buffer pointers 

lllt' 
2230' STUPgo 
2131' 
2231' 
2233' 

"OVE. L 
IIOVE. L 
HOVE. L 

AD, (AU. 
AD, tAil. 
AD, (All. 

;ltl the fill (Front) pOInter 
,set the laply (Rear) pOinter 
;Slt Ihe buffer pOInter 

2234' ao'. the silt Into lhe butler silt ind free space counter 
2235' 
1136' 
2231* 
1231* 

PlOVEW 
/lOVE .'0' 

DO, (AI) + 
DO, (Al). 

;sel Ihe SIlt 

;Ul lhe tree space nailable 
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H39* , see if s~ould itt witer aarks for rud buf ier 
U40 t , 

DAO, B9C8 12411 CHPA. L AD, 14 
OADI HOC 12411 BHE. S STUP .. i t 
OADA 3D7C om OOH 1143' HOVE. II IKAlRHI. RB_HIIIA(UI 
OAlO 30lt OOSO 004C 12441 HOVE.II I"AlRLP, RB_LOIJA(U I 
OA 16 4E7. 1145* STUP .. it RTS 
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1147* , 
U4I' , COol tnt dlti Uti 

1249' 
USO' , Confusion UII,5 for Set functions of Unitstitus 
1251' , 

OAte 06 07 01 01 oe DE 2252' BAUDCNV DATA. B 6,7, I, 11, Ie ,It, IF ,BlUD RATE 
011 E OF 

OlIF 0001030507 

OU4 49 
OAlS 09 
OAH 51 
OAl7 II 
OUI 61 
OAlf U 
OAU 02 
OAlB 04 
GA2C 10 
0120 00 

U 53' , 6.300,7:600,101200, AcHOO, C.4I 00, Eo 96 DO, F= 19 ZO 0 
UHf , 

1255' PRTtCNV DATA.B 0,1,3,5,7 ,PARITY 
2156' i O=DISABLED,I.OOD,3.EVEN,5=K1Rl ~"IT/NO RCV, 7.SPACE II'IIT/NO Rev 
US7' i 

1251' HNDSCNV 
US9' 
2260' 
1161' 
a61' 
1163' 
U64' 
21£5' 

au' 
U67' 

DATA. 8 
DATA. B 
DATA. S 
DATA. B 
DATA.8 
DATA. B 
DATA. B 
DATA B 

DATA. B 
DATA B 

149 ,LINE/eTS/INV 
109 ,LINE/CTS/NQT INV 
151 ,LINE/DSRIINV 
III ,LINE/DSR/NOT INV 
161 iLINE/DCDIlNV 
1Z1 ,LINE/OCD/NOT INV 
102 ,ION/IOFF 
104 ,ENOl At( 
180 i ETII AU 
100 ,NONE OF THE ABOVE PROTOCOLS 

12 'It i 1II •••••••••••••••••• :I ••• ::r ••••••••• II •• & ••• II.=.==.=== •••• •• c ••••••••••• a ••••••• C'll=:::u~II •• ::'I': 
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1170' 
Ii 71' , Vuable data Uti 

i 171' 
1173' , Potl 0 dita &rU 

1174' , 
OAlE li7S' PottODala 

1116' 
iZ 77' , DEFAULT BUFFER Co~ltol Table - PlUST HAVE SAllE FIELD FORHAT AS BUFFER CONTROL TABLE 
1178' 

00000000 2279' DEFBIIRT EOU '-PotIODal" 
DAlE OE 1200* DATA. B 10E ;IIRITE BAUD RATE-HOO 

0000000 1 1481' DEFBRD EGU '-PotIOD"h 
OAlF OE 1181' DATA. B 10E ;READ BAUD RATE-HOO 

00000001 12S3' DEHART EOU '-PotIOD"!,, 
OAlO 00 2 i84' DATA. B 100 , PARITY-DISABLED 

00000003 2;85' DEFIIRD5 EOU '-PorIODat" 
OA31 00 2186' DATA. B 100 ;IIORO SIZE = 8 BITS (1=7 BITS) 

00000004 2181' DEfBMEA EOU '-PottODal" ; NUIIBER OF CHARS BETIIEEN 
OA32 ~OSO 12SS' DATA.II BO ENO' SOt ETI' i 

0000000. i18" DEFIN'iRN EOU '-PotIOData 
OAll ODOO 2itO' DATA ,II moo ; INTERNAL FLAG--a I I of f 

00000008 1291' DEFPROT EOU '-PortODala 
OAll 0902 lni' DATA ,II 10902 ;PROTOCOL FLAG--Enabled - 10NIIOFF 

OOOOOOGA 1193* DEFend EOU '-PottODa la 
000 o COO I 1l94* DEFBCTLN EOU (OEFend-DEFBIIRTl/I ,nuaber of words in bolh tables 

i495' 
il96* , BUFFER CONTROL TABLE 
1297' 

OOOGOOOA 229S' BFRCTL EGU ,-PottOD.1i ;Indu 10 Buffer Conltol Tible 
OOOOOGOA 1299* BF_IIRBD EOU '-PortODal. ; Indu to WRITE BAUD RATE 

OA38 00 2300' DATA, B 0 
00000008 230 l' SF_ROBD EOU .. -PorIODita ; Indu 10 READ BAUD RATE 

OA39 OC 1302* DATA, B 0 
OOOOOOOC 1303' SF_PART EOU '-PortODala ;Indu to PARITY 

OAlA 00 2304* DATA, B a 
OOOOOOOD 130S' BF_IIRDS EGU '-PorIOData i Indu 10 IIORD 51 ZE 

0A3S 00 Z306 , DATA. B 0 
OOOOOOOE 1307* SF_BMEA EGU '-PorIODala ; Indu 10 NUKBER OF CHARS BETIIEEN 

GA3e 0000 2308' DATA,II 0 ENO'5 ot ETl's 
000000 I 0 1309' BUNTL EGU '-PorIODita ;Indu to INTERNAL FLAGS 

OA3E GOOO 2310' DATA ,II 0 
00000012 131 \' BF_PROF EGU '-POt I ODa II ; Indu 10 PROTOCOL FLAGS-HANDSHAKE TYPE 

OA40 0000 HU' DATA,II 0 
i313' 
i314' ; IIRlTE BUFFER CONTROL TABLE 
i31S' 

00000014 1316' 'IIRTCTL EGU '-PotIOD"ta ; Indu 10 IIRITE BUFFER CONTROL TABLE 
00000014 1317' IIB_FLGI EGU '-PortODali ; Indu to FLAG 1I0aD \ 

OUI 0000 i31S' DATA ,II 0 
00000014 1319' IIB_FLG% EGU '-PotIODila ; Indn 10 FLAG IIORD I 

OA44 0000 2310' DATA ,II 0 
00000018 2321* IIS_FILLP EOU '-PorIOData ; Indn 10 BUFFER FILL POINTER tur 

OAh 00000000 i321* DATA, L a 
OOOOOOIC 2313 t WS_EKPTY EOU '-Por 10Da ta ; Indu 10 BUFFER E"PTY POINTER fronl 
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OAH 00000000 1l14' DATA. L 
oooomo IllS' WI_BAOR tau '·PotUD.I. .Ind .. 10 BUffER ADDRESS 

0A4& 00000000 1311' DATA. L 0 
00000014 Illl' WI_S lZE EOU \·FottOO,I. .Ind .. 10 BUFFER SIZE 

OAll 0010 1311' DATA.W 0 
00000016 1319' WB_FREE EoU '·PortOD.I. .Ind .. to 1II0UNT OF BUFFER FREE SPACE 

OASI 0000 1l30' DATA W 0 
00000011 1331' VB_ABADR EoU '·PottOD.t. .Ind .. to ALTERNATE BUFFER ADDRESS 

USI 00000000 2331' DATA. L 0 
OOOOOOIC 1333' YB_1SlZE tGU '·PorIOD.h Iindu 10 ALTERNATE BUFFER SIZE 

DASA 0000 1334' DATA .W 0 
OOOOOOIE 1335' VB_BEND EoU '·PorIOD. Ii .Ind .. to N •• blt of bl til bo 10" Wli I fot A 

Cl 
DASe 0000 1336' DATA. W 

1331' 
1331' READ BUrFER CONTROL TABLE 
1331' 

00000030 1llO' Roen tau '·PotIOD.1i .Ind .. to lEAD BUFFER CONTROL TABLE 
00000030 1341' Ri_FLGI EOU '·PoIIOD.I. ;Iad .. 10 FLAG WORD I 

GASE 0000 1341' DATU! 0 
00000031 13U' RULGI EOU '·PotIODlt. .Ind .. to FLAG YORD I 

OlIO 0000 1344' DATA, ... 0 
OOOOOaH 1145' IR_F I LLP IOU ,. Po II 00. Ii • I,d .. 10 BUFFEI FI LL POINTER [II[ 

0161 ommo i34j' DATA. L 0 
00000031 1341' RB_I"PTY IOU '·PorIOD. t. .lnd .. to BUFFER IKPTY POINTER fronl 

OAII 00000100 1341' DATA. L 0 
0000003C 1l49' RI_BADR EoU '·PottQD.1i • lad .. 10 BUFFER ADDRESS 

OAiA 00000000 1350' DATA.L 0 
01000010 1351' RB_SIZE EoU '·PoIIOD.I. .Ind .. 10 BurrER SIZE 

GA6t 0000 1351' DATA W 0 
00000041 1353' HB_FREE EoU '·PotIOD.I. • I,d .. to 1II0UHT OF iUFFER FREE SPACE 

OUO 0000 IlS4' D1TA. W a 
00000044 1l55' IB_ABAOR EoU '·PotIOD.I. .lndOl 10 ALTERNATE BUFFER ADDRESS 

OA7I 00000010 1356' DAn,L 0 
00000041 1351' HB_ASlZE taU '·Por 100. I. .Ind .. 10 ALTERNATE BUffER SIZE 

Oll. 0000 1351' DATA .... 0 
0001004A 1311' HB_KI"'A EoU ,·potIOnd. .Ind .. I. HUKBER OF BYTES IN HI WATER KARK 

OA1I 0000 1360' DAn .... 0 .nu.ber 01 bll .. ia buflt[ wh.a .1 bi w.IIC 
aut 

0000004C 1311 , HB_LOWA toU '·POt 100. I. • indOl 10 NUKBER OF BYTES IN LOV WATER KARl 
GAlA 0000 1361' DAn .... 0 .... b., 01 bytts ia buffot whon .t low w.1e 

[ alrk 
1363' 
1364' control clluHtu buffol 
1365' 

~000004E 1366' CI_FRONT EoU '·PoIIOD.I. .Ind .. 10 CI I ball" Fronl Poial" 
DAle 00000000 1361' DATA. L 0 

00000051 1361' eB_REAR taU '·PoIIODd. .Ind .. t. CII bal fer Rllr POIRier 
OAII 00000001 1369' DATA.L 0 

10000011 1310' CB_FLACS taU ,·PottOD.I, .lndOl I. Ct I bol fer FI'gs word 
OABI 0000 1371' DATA.W 0 

00000051 1312' CTLBUF IOU '·PolIODal. .Ind .. to CI I bufler 
Oll. 00000000 1313' DATA L 0 

7311' 
1315' Rud Baltor . IS. b,h. 
1316' 

OOOOOOSC 1377' RDI~F taU I-For tG:i .. t .. ; Ind .. 10 ROld Bull" 
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OUA 00000000 2378' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ;64 
DUE 00000000 
OA92 00000000 
OU. 00000000 
OAIA 00000000 
DUE 00000000 
OUI oooomo 
QAU 00000000 
OAAA 00000000 
DUE 00000000 
OABI 00000000 
DAB! 00000000 
OABA 00000000 
OABE 00000000 
OACI 00000000 
OAC! 00000000 
GACA 00000000 13H' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0, 0,0,0,0 ,128 
DACE 00000000 
OADI 00000000 
QAD! 00000000 
DADA 00000000 
HDE 00000000 
OAEI 00000000 

OAE' 00000000 
OlEA 00000000 
OAEE 00000000 
OAFI 00000000 
OAF, 00000000 
OArA 00000000 
OAFE 00000000 
OSOI 00000000 
OB06 00000000 
OBOA 00000000 1380' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
OBOE 00000000 
OBll 00000000 
OBI6 00000000 
OBIA 00000000 
OBlE 00000000 
OSZI 00000000 
OBH 00000000 
OBll 00000000 
OBZE 00000000 
OSll 00000000 
OB36 00000000 
OB3A 00000000 
083E 00000001 
OS41 00000000 
OBU 00000000 
osn 00000000 IlI1 t DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ,256 
OB4E 00000001 
BBH 00000000 
OBS! 00000001 
OBS1 00000000 
OB5£ 00000001 
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OB62 00000000 
GB6, 00000000 
OB6A 00000000 
086£ 00000000 
OB'1 00000000 
os:, 00000000 
DB ]A 00000000 
OBH 00000000 
OB8: 00000000 
0886 00000000 

00000 lIe 238Z' RSFend tau '-PertOO,t, 
COHOIOO 2313' RBFL£N tau RSFend-RDBUF ,READ BUFFER LENGTH 

1384' 
138S' , \/Ilte Butter - lSI bflts 
1386' , 

OGuOO 11C ,387' IIRTBUF £ou "'-PortOO,t, ; 1ude! to IIrlte Buffer 
OSH 00000000 1388' DATA L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ; 14 

OBBE 00000000 
OB92 00000000 
OBI6 00000000 
OBH COOOOOOO 
OBIE 00000000 
OSAl 00000000 
OSA6 00000000 
OSAA 00000000 
DSA< OOOOOOGO 
OBBI 00000000 
OS66 00000000 
OSBA 00000000 
OBBE 00000000 
OBCl 00000000 
08CI 00000000 
OBeA 00000000 2389' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ; 1%8 
OBCE 00000000 
OeD. ;0000000 
aOI 00000000 
OBDA 00000000 
OBD£ 00000000 
OBEI 00000000 
OBE! 00000000 
OBEA 00000000 
GBEE 00000000 
OBn 00000000 
OBF! 00000000 
OEFA 00000000 
OBFE 00000000 
oeOl 00000000 
OCO. 00000000 
OCOA 00000000 1390' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
OCOE 00000000 
oe11 00000000 
OCI6 00000000 
OC IA 00000000 
DC 1 E 00000000 
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oe22 00000000 
oe16 0000 0000 
Dca 00000000 
oelE 00000000 
OC31 00000000 
oe36 00000000 
Dell 00000000 
oe3E 00000000 
oen 00000000 
oe46 00000000 
oen 00000000 1391 * DATA. L 0,0,0,0,0,0,0,0,0, 0,0,0,0, 0, 0,0 ,156 

OC4E 00000000 
oe51 00000000 
ocS! 00000000 
oca 00000000 
oeSE 00000000 
OC61 00000000 
OC66 00000000 
oeu 00000000 
OC6E 00000000 
oe11 00000000 
DC 76 00000000 
oea 00000000 
Den 00000000 
oe81 00000000 
OCH 00000000 

oooooise 1392* WBFend EOU '-PorIODala 
OCOOOI03 4393 t WBFLEN EOU WBFend-WRTBUF ,WRITE BUFFER LENGTH 

1394* , 
OOOOOISC 139S* pdIen [aU '-Po [1001 la ,Length of porI ditl area 



r I Ie ORV DneOH TEIT 

~CUI 

OCH oe 
GC9B ae 
oesc 00 
oe80 00 
Oe8E OOSO 
lC 90 0000 
OC9l 09: I 

C04 oeocooeo 
DC 9! 0000 0000 0030 

DelE 00000000 
OC~1 00000000 
OCA! 00000000 
OCAA 00000000 
OCAE 0000 0000 0000 
oe84 0000 0000 

DeB! 00000000 
DeBe 00000000 
OCCO 00000000 
oeC4 00000001 
oeel 0000 0000 0000 
oeeE 0000 0000 0000 
OCD4 0000 0000 

oe08 00000000 
ocoe 00000000 
OCEO 0000 
oeEI 00000000 

OCE6 00000000 
oeEA 00000000 
oeEE 00000000 
oen 00000000 
OCF6 00000000 
oen 00000000 
OCFE 00000000 
0001 00000000 
0006 00000000 
ODOA 00000001 
ODOE 00000000 
DOll 00000000 
OD16 00000000 

1397' 
1391' Port I diti lIU 

1399' SiSl st[uctalt u the port 0 d&h He. 

1400' , 
HO I' Polt IDlti 
14 01' 
1403' 
2404' 
1405' 

240" 
;407' 
HOS' 
1409' 
1410' 
1411' 
HI I' 
1413' 
H14' 
1415' 
2116' 

1417' 

1418' 
141 ,t 

1420' 

1411t 

DEFAULT BUFFER 

DATA. B 
DATA.B 
DATA. B 
DATA. B 
OATA. II 
DATA.II 
DATA. II 

DATA. 8 
DATA.II 

DATA. L 

DATA II 

DATA. L 

DATA. II 

Cont[ol Table 

10C 
10C 
100 
HO 
80 
100 
50911 

0,0,0,0 
0,0,0 

0,0,0,0 

0,0,0,0,0 

0,0,0,0 

G,Q,O,O,O,O,O,O 

i4 21' , conti.! chancier buffer lnd contlo! u[i,b!1I 

1423' 
2414' DATAL 0,0 

1415" DATA.II 

Ha" DATA. L 

14Z7' 

,IIRlTE SAUD RATE-UOO 
;READ BAUD RATE-4800 
; PARITY-DISABLED 
.IIORD SIZE = 8 BIT5 (1.7 BITS) 
; KUHBER OF CHARS BETI/EEN ENG' 5 0 [ ETl' 5 

,INTERNAL FLAG--ill off 
,PROTOCOL FLAG--Eubled/LINE/DSR/KOT INV 

, buIlt! cont[ol I,ble 

, write buffer cont[ol table 

; Iud baUt! cont[ol lable 

HUt DATA. L 0,0,0,0, ° ,0, 0, 0, 0, 0, 0,0,0,0,0,0 ;64 
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001 A 00000000 
ODIE 00000000 
aon 00000000 
00Z6 00000000 24Z9* DATA. L 0, 0, 0,0,0 I 0, 0, 0 I 0 I G I 0, 0 I 0,0 I D I 0 ; 118 
ooa 00000000 
ODlE 00000000 
003l 00000000 
0036 00000000 
OOlA 00000000 
003£ 00000000 
004, 00000000 
0046 00000000 
OOU 00000000 
OD4E 00000000 
0052 00000000 
0056 00000000 
~D5A 00000000 
OOst 00000000 
0062 00000000 
0066 00000000 2430* OATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 
OOU 00000000 
006E 00000000 
001l 00000000 
0076 00000000 
007A 00000000 
ODIE 00000000 
0081 00000000 
0086 00000000 
008A 00000000 
oeSE 00000000 
0091 00000000 

00" COOOOOOO 
009A 00000000 
009E 00000000 
OOAl 0000000 0 
00A6 00000000 143 I' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ,156 
OOU 00000000 
ODAt 00000000 
OOSl 00000000 
00S6 00000000 
OOSA 00000000 
ODSt 00000000 
00C2 00000000 
00C6 00000000 
OOCA 00000000 
OOCE 00000000 
0001 00000000 
0006 00000000 
ODOA 00000000 
OODE 00000000 
OOEl 00000000 

1431* 
1433* w! ite but ttl 
1434* 
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00E6 00000000 1435' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ,64 
OOEA 00000000 
OOEE OOOOODOO 
DOFl 00000000 
00F6 0000000 a 
DOrA 00000000 
OOFE 00000000 
OEal 00000000 
OE06 00000000 
OEOA 00000000 
OEOE 00000000 
DE Ii 00000000 
OE16 00000000 
OElA 00000000 
DE 1 E 00000000 
DEll 00000000 
OEiI 00000000 1436' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 ,128 

OEa 00000000 
DElE 00000000 
OE31 00000000 
OEH 00000000 
OElA 00000000 
OE3E 00000000 
OE41 00000000 
OH6 00000000 
OEU mama 
OE4E 00000000 
DESl 00000000 
OEH 00000000 
OE5A 00000000 
OESE 00000000 
DEB 00000000 

DE'! 00000000 1431' DATA. L 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 

OE6A 00000000 
OE6E 00000000 
OE1l 00000000 
OE1I ommo 
OE1A 00000000 
OE1E 00000000 
OEIl 00000000 
OEU 00000000 
DEll 00000000 
DEBE 00000000 
OEU 00000000 
OE96 00000000 
OE9l 00000000 
OE9E aoooolOO 
aEU oaoaoaoa 
DEli oooooaoo 2431' DATA. L 0,0,0, a, 0,0,0,0,0,0,0,0,0,0,0,0 ,256 
DEAl 00000000 
OEAE 00000000 
OEBI OOOOODOO 
OEB! 00000000 
OEBA 00000001 
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DEBE 00000000 
OECZ 00000000 
DEC! 00000000 
OECA 00000000 
OECE 00000000 
IEDZ 00000000 
OED! 00000001 
OEDA 00000000 
OEDE 00000000 
IEEI 00000000 
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2440* , 
24 41 * ;Couon IrU 

244Z o ; 
1443* ; £119-
2444* ; 

OEE6 0000 Z 445 * CIINFLCS DiTA.W 
2444* 
2447* ; Unil Hcabers for lbe ports 
1448* , 

om 0000 2449. Ulli IPO DATA. 0' 
OEEA 0000 1450* Uni tPI DATA.W 

2451' 
1452' ; SUI of Oll&Co. Ctrl internpt nctor 
2453* ; 

OEEC 00000000 2454' SUIL. II DiTA. L 
1455" 

00000000. 2456* END CO"DRV 

ACK OODDlO06 ClBUFERR 0002C6. CO"REl 0001£4. DUENQ 000000 12 DEFINTRH 0000110' 
ACTIVE 00000006 UPOIT 000106+ CO"ST 000706+ DUFCTR 00000004 DUPUT 00000002 
ALTBF_HI 00000001 CUDERR OOOICA. COKTBL 0000~6+ DZ_CHARS 00000004 DEFnOT 00000101 
AL TBF _WI 00000101 CKWRTP 00UD2. COIIUNIIT 0006D2+ DUlm 00000003 DEFWIlDS 00000103 
AULF _III 00000004 CLNENBL 10061C. COKliEl OoOlFl. OI_FREEW 10000000 OISINTI OOOOU 01 

BAUDCNV OOOAlI. CLNElIT 000610. COM 100lB6. DIJIANDS 00000005 DISINTI 00002200 
BFIcn OOOOOOOA CLRBUSY 100681. CPREllT OOOUI. DUNBID OOOOOOOC DISINT4 ooooml 
SF_SME ooomo£ CLRC"D 00010003 CPRION UOH4. DUHBIIT 0000000£ DISlNTS 000094+ 

BF_INTL 00000010 CLIDIDI oOlooon CI 00000000 DI_OUTRD 10000001 DISRCVIH 010934+ 

IF _FART OOIOOIOC CLISC 00110006 Cl8fmT 10048C. DI_OU'IVT ImODOD DITEIIT DOOOIl. 

BF _PROF 00110011 C"DRC 00000009 CR_BDCLI 01000010 02_PAlT! 00000002 DlTISPO 00lDA4. 

BF _RDBO OOOOOOOB tKOREel OOOOOOO~ CUlTCL 00000000 OI.JlBCHR 00000010 DODISINT OOOICC. 

SF_VIBD oomOOA CKORIIC 01100005 CR_STPB 11000011 D2_ROlLT DOODI013 DOENBINT OOOlF2+ 
BF_WIlDS 00000000 CIINFLCS aOaEEh CR_WIlDL5 aoooouo 02_RUHI 00000009 DRIEllT 000950+ 

BITDI 00000000 eM_DIS' 10100000 CI_WIlDL' 1OD00040 D2_RElLO 10000001 DSRLIN OOOOGOOC 
BlTDI 00000001 CK_DTRL 00000001 CI_WIlDL? 10000020 DZ_RUTS 00000007 £lTElIT OIlOC4+ 
81T02 00001002 CM_ECHO 00000010 CR_WIlDLI IGOOOOOO DUIICHI moooor E"PT_CB 0000000 I 

BlTD3 00000003 CK_EPBT 00100860 CSATTR! DlmolO 02_WIlST& 00000001 EKPT_R2 10000011 
BITDI 00001004 CM_IROD 00101002 CSlTTRI 11100011 02_IITALT 10000014 E"PT_V2 00000001 
BITOS 00100005 C"_KPBD 00100010 CSIPCH 80000006 DATAREC 00000001 ENBINTS 00008C+ 

BITO' 00000006 CK_OPBT 11100020 CSFRSTCH 10100001 DCOINT OOUte+ ENBICVIII 010921+ 
BITD7 00000007 CM_SPBD 000000£0 CSLASTCH OomODA DCIINT Oa03Al+ EIIQ mum 
BRSCHR DD195E. CM_TDBRK OOOOOOOC CSLPCH 11000004 OCIOH 00001010 ENOACl OooollOZ 

8USYCKD 00000004 CK_TOHI momo CSKASI moom DCDLIN oooooon INOrLC 00000004 

SUSY_RI 00001000 CK_TDLO 11100001 CSTILLOC 11000011 DC I COlIN 0003lh ERICHIP. 010912+ 
BUSY_VI 00000001 CK_TELO 00010104 CSTElI 00071e. DCIEIIT 10UOOt ERR __ I 00000001 
SII8CHi oo09Sh CIITCHARS 10I5'h CSTTSL 000720+ ocm 0003CC. ERR_WI 10001101 
CARRYST 00000001 CNT£NO 0005Bo. CTUUF 00100051 DClacv OOOlBE+ ETl 00110003 
CBSElIT OOIiCh CNTEllT 1I05BEt CTLRC IDOOIOIO DCII"IT ODUCh mlCI 00000117 
CB_FLAGS 00100056 COKOGI 110020+ CTUEGI mOOOo? OCTLlIIT ooncl+ FlNDLIN 100Ult 
CB_FRONT 0010104£ COKBSY I006C4+ CTILIN 11101001 DOll 00030F67 FLNEllT 00163£+ 

CB_REAI 00100052 tOKCLR 010654+ CUKOlFF 100?00. DEFBCTLN 01000005 FLNCDT 000616+ 
CHKLlN£S 0I05E2+ .COKDRV 100001. CUKI5PO OOUF4+ DEFBRD OOODIIII FLNLOOI 001616+ 
CHKPROTO IOU44+ COKINST 110164t CUUOH moom DEFBTWE 01100114 FULL_CB 00111100 
CHIRCVBU IIOUE. COIIISPO 101140+ OJ_1TLl 11100011 DUll/IT 11011000 FULL_PI oolOlm 
CINBUFCT 100072+ COIIRO 000IB1. OUAUDS 1GG00101 DEFEND 11000101 FULUZ .olllm 
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FULL_1I2 00000000 IOEHOTIK 00000021 OFF 00000000 RCHKALTB 0002SA. SHOElIT 000706. 
CASFEliT 0009BO. 10EHOTRN 00000015 ON 00000001 RDABEIIT 000914. SHOZERO 000702. 
CBSISPO DOOm. 10EOROSB 0000003D ORA Oe030H3 RDABOl 000fS4. SNOLF_III 00000003 
CCLUIT 000391. 10EOIIDSB 0000003F OMOH 00090C. ROABSIITC 0009Al. SNICNT 00055C. 
CETALTBU 00i9A8. IOEPADER 00000044 OUTC_RI 00000006 ROABSZ 00097C. SNIEIIT 000561. 
GETBASE 000110. IOEPRKLN 00000037 OUTC_III 00000006 ROBUF 0000005C SNINOTKT 000546. 
CETCTL 000384. IOERSZER oooooon OUTE_HI 00000004 RoeTL 00000030 SNINOIIRF 000518. 
GETVlL 0008CO. IOETBLFL 00000033 OUTE_III 00000004 ROSTElIT 000836. SNISZERR oamE. 
CORCVBUS 0004BE. IOETBLID OOOOOOH PCBEIiT 00041C. RDSTNONE 000830. STAeSLT 00000004 
COUNBUSY 000172. IOETBLIU 000000·34 peBNOTFL 000494+ REAOCHO 00000001 STACSRV 00000006 
CRAPHIC 00000001 10ETIKOT 00000016 FCBNOIIRP 000488. REAOONE OOOIEA. STALSLT 00000008 
GRBSEIlT 0004D4+ IOEUARTE 00000043 POCCONTL 000420. RERUO ooom. STALSRV 0000 000 A 
KELPRD 000238+ IOEUIOPK 00000036 POCLACK 00044A. REIIRITt OOOiSA. STATEKSl 0000.000 
HILOKSK OOOOOOFO 10EIIlIDBE 00000021 PDCLCHKI 0004S.. RSTUART 000711. SiATOLF 0001£4. 
HHLEN 00000011 10EIIlIOCS oooooon POCLDIDl 000468. RSTUARTI 000794. STATR! 00000003 
HNDSCNV 000U4. IOEIIlIDOC oooooon PDCLENO 00043A. SAVELVLI OOOEEC. STBAUD 000760. 
INIRDBF 000116. 10EIINDDS 00000014 PDCLEllT 000461. SAVEUHIT 0000C6. STBtNO OOOHC. 
INITBUFS OOOU,. IOEIIlIDFN 00000020 PDCLSEND 000444. SAVPARH 00018£. STBrERS 000980+ 
INITCTLS 001lA4. 10EIIlIOIII 00010025 PDeLIOFF 00046Z. SBFSISPO OOOIAC. STBrSTS 000884. 
INIIIRBF OOOISh 10EIIlIOllll 00000017 PDCLION 00044A. SCBOOTDV 00000036 STBTSLT 00000000 
INPC_RI 00000001 10EIINOIIR 00000026 POLEN 000002SC SCBOOTNII 0000001£ STBTSRV OOOOOOOZ 
I NPC_II I 00000007 IOEIISZER 00000041 PORTO OAT OOOAZE. SeeODEJT 00000011 STCALLDI 00074A. 
INPE_HI 00000005 100X 
INPE_III 00000005 LF 

00000000 
OOOOOOOA 

INRDENI OOOIFO+ LFSPRSFL oooooooe 
INSHOD 00000001 LINE 00000000 

PORTIOAT OOOCSA. SCCURRK 00000048 
PORTFLC 00000000 SCCURRII 00000044 
PRCERROR 000410. SCDEVTAB 00000014 
PRCEJlT 00041E. SCDIRNAH 00000011 

INSTCHD 00000000 LOST_R2 OOOOOOOi PRCLSTDT 000418+ SCFREEHP 00000004 
INTI 00000100 LOST_Ill 00000001 PRCNOCTL 0003FC+ SCIORSLT 00000000 
INTZ 00000200 HAUBOOL 000838+ PReVCHAR 0003D6+ SCJTAILE 00000008 
INT4 00000400 KUBAUD 00000006 PRNOERR 000054+ SCHEHKAP 00000032 
INTHSK 00000100 HAlDTC" 00000001 PROT_PZ 00000000 SCNUKPRO 00000028 
INVBUSY 00000006 HUHNDS 00000009 PRTYCNV OOOAlF. 5CNITPRO 00000026 
INVCHD 00000003 HAlPRTY 00000004 PRlEUT 0004FE. SCPRoeNO 00000001 

STCALLEN 000714. 
STHNDSK 00079£. 
5TIHFO OOOOOOOC 
STINFOL 00000004 
STINRO 0008EO. 
STINIIT 000912. 
STNDRV 00000002 
STNKBR 00000000 
STOPIII1T 00035C. 
STOUTRD 000800. 
STOUM 0008H. 

INveURS 00000003 HURHI 00000085 PRIGETCT OOOUC. SCPROTBL ooooooa STPRITY 000710. 
INVFNe 00000038 IIAlRLO 00000050PRlillT 0004D6+ SCROOTII 00000040 STRBUf 000758. 
INVPRH 00000036 HUIIlII 00000085 PRIOFF 0004Fl. SCSLTTBL 0000003C STRDUTB 00096A, 
INVRSE 00000000 IIlllILO 00000050 PalSENO 0004F8. SCSlISIHH 00000051 STRDHI 000708. 
INVTBLID 00040031 IIUIIRDS 00000001 PsyseOIl 00000180 SCSUSHEQ OOOOOOSC STRDLO 0007DE. 
10DORA 00000080 HKBTBLK OOOOOOIA PUTeHRIF 00046C. SCSYSIN 00000010 STROSTS 0007F1, 
10EBSZER 00100040 HKITOEV 00000012 PUTCTL 000372. seSYSOUT oooooooe STRTIIIIT 000358, 
IOECUHF 00000039 HKITORV 00000018 RBFEND OOOOOISC SeTOOAY 00000020 STseHD 00000005 
IOEFNCCO 00000038 HKBTSLT 00100014 RBFLEN 00000100 SCUSERID 0000004C STTYPE 00000001 
10EINVDE 00000002 HKBTSRV 00000016 RB_ABADR 00000044 SCUTABLE oooooole STUPEIIT OOOAI6. 
IOEIOREO 00000003 HKBTSII 00000010 RS_ASIZE 00000048 SCVRSDAT 00000052 STUPCO OOOIFe, 
IOEIRDSB 0000003C IIIIHICOD OOOOOOOC HB_BADR 0000003C seVRSNBR 0000004£ STIIBUF 00074£. 
IOElIIDSI OOlOOO3E HKHIDTA 00000004 RB3KPTY 00000031 SCIIlIOTBL 00000056 STIIRDSZ 000780. 
10nYSTE 00000035 HKLOCOD 00000008 RI_FlLLP 00000034 SENDCTL 
IOENFDRV 0000l02D HKLOOTA 00000000 RB_FLCI 00000030 SENONEIT 
IOENOBlIF 00000017 HODH_P2 00000001 RI_FLCZ 00000032 SETERR 
IOEHODSP OOIDOOla NHIRA 00l3DF1F RB_FREE 00000042 SETUART 

000500. STIt'TALTB 000981+ 
00050A. SMSTS 000841. 
000111+ SUSPEND 00000001 
0000E4. SVBLKlO 0000002C 

IOENODTC OOOOOUE NKOD_P2 00000002 RB_H I IIA 00000041 SETUPRB 000tF4+ SVCOOPI 000148. 
IOENOXYB 00100019 NOAUTOLF 00000004 RB_LOIIA 0000004C SETUPIIB 0009£e. SVCEXIT 000150. 
IOENOOIIN 0000002B NOSCROLL 000eo005 RB_SIZE 00000040 SETVECS 0001 zZt SVCLI D000007e 
IOENOPRT 0000002C NULL 00000000 RCABElIT 000284. SHDCHKEA 0001e2+ SVCLOSE oooomo 



File DRV onco" , TEIT P'91 U 

SVCUPTH 00000010 SVIIRCHAR 00000014 UPCISON 0003S4+ IIB_ABADI 00000021 \/AGRORC! 000000 IE 
SVCSAKE 000131+ SlTGETI IOmE+ UPCNOTeR 000342+ IIB_AiIZE OOOOOO2C \/AHOKEOF Oooooooe 
SVOELENT 00000090 SYSBYTES 00001116 UPCNOTFL 000336+ IIB_BADR 00000010 \/AHOKE.T 10000004 
SVDSF 00000031 SmYSDF 00000114 UPCNOI/AP 00031A+ 'iB_BENQ ooooom WRLtNGTH 00000030 
SVDSP4 0000006C SYSIIIN 01000005 UPRIISl OOOOAOOI liB_EMPTY OIOOOOIC \/ALNGTHI 000000 \I 
SHLPDIR 00000081 S_DCD 00100005 UPUTCHR OOOZiA+ 'iB_FlLLP 00000011 IIRLNGTHY 00000014 
SVGET 00000014 S_DSR 00100006 UTBLF OOOOOODI IIULGI 00000,014 WRPROa OOOHe. 
SVCETDIR 00000041 S_ERRBIT 00010007 UTILI OOOOOOIC ilB_FLGZ 000000 \6 \/RReDLEN OoooD013 
SVCETVNK 00000010 5_FRAKE 00100001 VTDID OoaOOOOl liB_FREE OOOOOOH \/RSTATE 00000021 
SVIHrT 0000 OW S_lRQ 00DOOO07 UTDRY 00000016 'iUIZE 00000014 \/RTANLF OOOHh 
SY"ARK 0000 DOle S_OVRN 00100001 UTFLP 000000 IS IICAlmT 000594+ \/RTBUF 000001 SC 
SVKAYAI L OOGOOO44 S_PARI 00000000 UTIODRY 0000000% IICHKALTB 00056C. IIRTCTL 000000\4 
SVNEII 00000034 5_RCYF 00000003 UTLEN 00000010 IIUPOH 00000004 \/RTONE oonu. 
5YNEII4 00000061 S_IIRTE 00001004 UTIITO 00000007 IIUTTRI 00000010 IIRWSPTR OOOOOOZC 
SYJPEN' OOlOOOle TBLSTATE 000000 \4 UTRO DlOOOOIA \/RATTU OODOOOH \/TABU IT OOUU+ 
SYPUT GOOOOOIO THE liTE 000704+ UTSIZ 00000010 \/RATTR3 OOOOOOH \/TABOl 0009CI+ 
• YPUTDIR 00000094 TRACEKSl 00001000 UTSLT 0,1000014 \/RBASEJ OOOOOOOE \/TABS\/TC 0009E .. 
SVRDCHAR 00000111 TRUE 00000001 UTSPT 00000011 \/RBASEY 00000010 \/TABU 000ge4+ 
SYRLEASE 00000040 TSTLINE 000640+ UTSRV QOOOOOIS IIRBITOFS OOOOOOU \/TSTEJlT OOOUZ+ 
5VSCHDIR OOOOOGlC TURNOFF 00011001 UTTPS 0000001' \/RCKARPT 00000000 \/T&TIIONE 000l7C. 
SYSEEK 00101030 unTOCO ODOJom UTTYP 00000017 IIICKO OOOOOOU IHITOIS 00000001 
SYUBUST OOOOOOOC CCeNOTKT 00031£+ VEtl 00000044 IIRCURADR 00000001 IKITENB 00000004 
SYUCLEAR 00000008 UCtNOIIRP OOOUh VECl OOOOOOH IIRCURSJ 000000 U lorr DOOm 13 
5VUINSTL 00000091 venCHR 000 1F6t YEt4 00000070 \/RCURSY 00000011 ION 00000011 
SYUISPO OOOOEO. UNDSCR IODOOOOI VERT 00000000 IIRFILLI ooooons IONIOH 00000001 
SYUREAD 00000004 UNITPO OOOEU. VIODEFLT 00000003 IIRF\LLZ ooOOOOU IUOIO ooooot. 
SYUSTAT 00000064 UNITPI 0I0£EA. YIDSET 01000007 IIRFILL3 00GOOOZ7 
SYUIIRITE 00000000 UNKCIfD 00100006 IIBFEND 00000l5C \/RF I LL4 OOOOOOU 
SYYALDIR 00000084 uPt ISALF 00033C. IIBFtEN IDOOO 1 00 IIReRORGI 000000 Ie 

o ecrors H16 lin .. , Fill DRY, DneOll, TEIT 



NOTE 

THE FOLLOWING EXAMPLE IS A LISTING OF THE PRINT 

WINDOW PROGRAM USED FOR DOING A SCREEN DUMP FROM 

A TEMPORARY WINDOW. 



VSIXRF -- Cross He{eIenc~ Li~ting 
File ID. PRTWND.TEXT 

Nov~mb~l ZOo l~H~ 

P R T\oIND . T EXT - - - - - - -- - - - -. - - - - - - - - - - - - - - .. - - - - - .- - - - - - .. - - .. - - .. - -- - .. - -. - - - - ; 

3. 
4. 
5. 
6. 
, . 
B. 
9. 

10. 
11 
12. 

F'HT\oIND -- Print Current \oIinduw 

(0) Copyr'ght 198Z Corvus Syst~m$, Inc. 
Sail Jo~~, Cali(orni~ 

All Rights Res~rved 

v 

v 
.0 Q7-01-82 

10-01-82 
KML 
LEF 

OlillInal f1[09,"11> fOl i'iiUCO p"nt .. , 
Added ID546(; pc ,nl .. , SUIJPOl l 

13. {----------------------------------------------------------------------
14. 
15. PROGRAM p,twnd, 
16 . 
17. USES nu ICCUl'lL/CCLIBl CCd.>!n, CCwndlO, 
18 . 
19. CONST esc = 27, 
20. 
21 TYPE 
22. 
23. VAR 
2"1. 
25. 
26. 
27. 
28. 
Z9 . 

p r t rid ( NO N E, IDS, M X 1 0 0 ) , 

prtype. prtrld; 
prte: 
dl .. .,. 
i ,at gn. 
curW'nd. 
pUev. 

integel' , 
ints9sri 
inleQeI, 
p\olndRcd; 
pSlringBO, 

30. {. CCLIB eHtern.1 definitions 
31 . 
32. 
33. 
34. 
3~ 

FUNCTION 
FUNCTION 
FUNCTION 

pOScur\olnd: p\olndRod, 
pOSdevNam (n: Integ .. ~I: 
GSdispDv: Integ"r; C 

lIet kybd rewcrd pOlnte, 
pString80, 
lIet di~pl., unIt nmbt 

36. PROCEDURE Rbytes (H,y,count intage., pBulf: pbyt~$1 

37. consl RDBYTES ~ 7; 
val wbu! 

begin 

t"Q<.HJ [d 
byt .. oounl int"ger, 
buffptr pBytes; 
end, 

If Y < 0 then begin 
pl:luffA[Ol := 0; eKit (Rbytes), .. nd, 

write (' I1Bo', chr(H dlv 2~6), ohr(K mod 2~61, 

EXTERhIAL, 

£.XTERi;A, .. I 

,;XTERHAl. , 

38. 
39. 
40. 
U. 
42. 
43. 
44. 
45. 
46. ChlCy div 256), chrCy rood Z56) ch,~~) J I 

47. wbuf. byt""ount :. oount; 
48. wbuf.buffptr:~ pBuf!; 
49. unitstatuli (dlsp,wbuf,RDBYTES) 
50. end; 
51 . 
5Z. OP} 



VSIXRF -- Cross Reference Liating 
File 10: PRTVND.TEXT 

5~. PROCEDURE .pit (b. byte); 
54. begin unitwrite (6. b. 1. O. 1); end; 
55. 

56 PROCEDURE doit; 
57 

58. 
59 

v .. r 1,;,X,y: inteoer; b. byte, 
cell. array [0 .. 6] of byte. 

60 
61 

62 
63. 
64 

O. 
66. 
67 

68. 

69 
70 
71 

72. 
73. 

74 
75. 
76. 
77. 
78 
79. 
00. 

FUNCTION bit (I.): integer) integer; 
vilr O. integer; 
blillin 
b . - ceIHi). bit . . 0; 
1 f b < 0 thlin b .- b+256; 
CtLidi j of 

0: i C odd ( 0 dlV 1 Z 8 ) 
1 : i f odd ( b div 64) 

2: IC odd (11 div 32) 
3: i f odd ( b dlv 16 ) 
4. if odd ( 11 div 8 ) 

5: if odd ( b div 4 ) 

6. i f odd ( b dlv 2 ) 
7: if odd (b) 

end; 
end; 

beQin 
write ('\IBo'), { CURSOR OFF} 
with curWndA do lIellin 

81 (SET LINE SPACING TO 8 DOTS 
8Z . 

lhen 
th"n 
th"n 
t'hen 
lhen 
then 
then 
then 

if prtyp •• MX100 then begin 

bit 
bit 
bit 
bit 
oil 
o it 
bit 
o it 

:. .-
:::.; 

:-
:;.11 

:. 

1 ; 

I; 

1. 
1. 
1 i 

1 ; 

1 ; 

1 ; 

November 20. 1 'i'82 
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83. 
84. 
85. 
86 
87 

apit (eso) •• plt (ord( 'A'»; .pit (8); "nd; 
if prtype • IDS then begin 

apit (3); end; 

88 {PRINT LEFT WINDOW BORDER } 
89 . 
90. 
91 . 
92. 
93. 

94 

If prtype • MX100 then b.gln 
.plt ( •• 0); .pit (ord( 'K' »; 
.plt «lngthy+2) mod 2~6); 

.plt «lngthy+2) div 256); 
for y :- 0 to Ingthy+l do aplt (1); 

95. end; 
96. 
97. (. P) 



VSIXRF -- Cro •• Referenoe Li.ting 
File 10: PRTWND.TEXT 

u. PRINT .... INDO .... 
U. 

100. if prtype -MI100 then 
101 . for • :- 0 to lngtha div 8 do begin 
102. .p it ( (3) ; .p it ( (0) ; 
103. .pit (e.e); .pit (ord('K'»; 
104. .p it «lngthy+2) mod 256) ; 
105. .plt «lngthy+2) dlv 256) ; 
106. .p it (-1) ; ( BOTTOM .... INDO .... BORDER 
107. fer y :- 0 te lngthy-l do begin 
108. Rbyte. (a'" 8. y. 1 • ab); 
109 .p It (b) ; 
II 0 . end; 
I I I . .p It (-1) ; TOP .... INDO .... BORDER 
I 1 2 . end; 
113. If prtype - IDS then begin 
114 . Y :- Ingthy-l; 
115. repeat 
116 . fer a :- 0 te Ingtha dlv 8 do begin 
1 I? . fer I :. 0 te 6 de 

November 30. 1983 
Page 3 

118 . Rbyte. (a'"8. y- i • 1 • eeeIUll); 
1 19 . fer j :- 0 to 7 do begin 
120. b :. bit (6.1> '" 64 + 
121 . bH (5. j) '" 32. + 
122. bit (4. j) '" 14 + 
123. bit (3 ,j ) '" 8 + 
124. bit (2.1> '" 4 + 
125. bit (1. j) '" 2 + 
126. bit (0. j) ; 
U? If b .. 3 then .p It (3) ; 
128. .pH (b) ; 
129. end; 
130. end; 
131. .p It (3) ; .plt ( 14 ) ; 
132. Y :- y-1; 
133. until y ( 0; 
134. end; 
135 . 
136. ( PRINT RIGHT .... 1 NO 0 .... BORDER 
137 . 
138. if prtyp. . MI100 then begin 
139. .pit ( 13) ; .plt ( 10) ; 
140. .p·1 t (e.e); .pit (erd('K'»; 
141. .p H «lngthy+Z) mod 256); 
142 . .pit « Ingthy+2) dlv 256); 
143 . for , :. 0 to lngthy+l de .plt (-128) ; 
144. end; 
145. 
146. ctP) 



VSIXRF -- Cross Referenoe LI.tlnQ 
FII. 10; PRTWNO.TEXT 

Nove.ber 20. 198Z 
Palle 4 

147. 
148 . 
14'. 
ISO. 
151 . 
IS:l. 
153. 
1:54 . 
155. 
156. 
157. 
lSI. 
15'. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171 . 
172. 
173. 
174. 
17:5. 
176. 
177. 
178. 
179. 
180. 
181 . 
182. 
183. 
184. 
liS. 
186. 
187. 
188. 

NORMALIZE PRINTER 

If prtype • HX100 then beQln 
spit (13); spit (10); 
spit (e.o); spit (ord( 'Z' I); .plt 
end; 

If prtyp •• IDS then beQln 
spit (3); spit (:l); end; 

end; 
wr It e (. \ 1 B 0 • ) ; 

end; 

beQln 
CCwndIOlnlt; 
prtr ;. 6; 

CURSOR ON 

dl.p :. OSdlspOv; 
our~nd :. pOSour~nd; 
pOev :. pOSdevNalll (prtr); 
If pOevA () 'PRINTER' then bellin 

( 12) ; 

wrlteln ('Prlnter driver not loaded .... • .ohr(7». 
e.lt (prtwnd); 
end; 

p r t y p e :. MX 1 00 ; 
If arQo () 0 then beQln 

prtype :. NONE; 
for arlin:. 1 to arQo do beQIn 

for I :. I to lenQth(arQv~arQnJA) do 
If arQv[arQnJA[iJ In [·a· .. ·5·J then 

arQv[arQnJA[iJ :. ohr(ord(arQv[arQnJACI]) 
-ord< 'a' )+ord( 'A'), 

and; 

If arQv[arQnJA • 'IDS' 
If arQv[arQnlA • 'I1Xl00' 
end; 

If prtype () NONE 
then dolt 

then prtype :. IDS; 
then prtype ;. I1Xl00; 

el.e wrlt.ln (. Invalid printer type speolfled 
end. 

·.chr(7»; 



VSIXRF -- Cro ... Referenoe Listing November 2 a • 1982 
File 10. PR'IVND.TEXT PaIl- S 

a 43 44 54 58 63 64 66 94 101 107 116 
1 17 119 126 133 143 171 

54 66 67 68 69 70 71 72 73 94 106 
107 108 111 114 118 125 143 173 174 

10 102 139 150 
l:t 151 
128 66 143 
13 102 139 150 
14 131 
16 69 122 
2 46 68 72 92 93 104 105 124 125 141 142 

154 
Z56 45 46 64 92 93 104 . 105 141 142 
27 19 
3 69 86 123 127 131 154 
32 68 121 
4 70 71 1Z2 124 

71 121 
6 54 58 72 117 I:tO 162 
64 67 no 
7 37 73 119 132 167 184 
8 70 84 101 108 116 118 123 
ARCC 171 173 
ARCN 26 173 174 17:5 176 178 179 
ARGV 174 175 176 178 179 
B 53 54 57 61 63 64 66 67 68 69 70 

71 72 73 108 109 120 127 128 
BIT 60 63 66 67 68 69 70 71 72 73 120 

1 Z1 lZZ 123 124 125 126 
BUFFPTR 40 48 
BYTE 53 57 58 
BYTE COUNT 39 47 
CCDEFN 17 
CCWNDIO 17 
CCWNDIOINI 161 
CELL 58 63 118 
CHR 45 46 167 176 184 
COUNT 36 47 
CURIJND 27 79 164 
DISP 25 49 163 
DIV 45 46 66 67 68 69 70 71 ?2 93 101 

lOS 116 142 
DOlT 56 183 
ESC 19 84 91 103 140 1:5 1 

26 57 60 63 117 118 174 175 176 
IDS 21 85 113 153 17B 
J 57 60 65 119 120 121 122 123 124 125 126 
LENGTH 174 
LNGTHX 101 116 
LNG THY 9Z 93 94 104 105 107 114 141 142 143 
MOD 45 46 92 104 141 
MXI00 21 83 90 100 138 149 170 179 
N 33 
NONE 21 172 182 



VSIXRF -- Cro •• Rararanoa Lt.Un; Nova.bar 20, 1982 
F t la ID: PRTWNO.TEXT Pa;a 6 

ODD 66 67 68 69 70 71 72 73 
ORD 84 91 103 140 1St 116 177 
OSDISPDV 34 163 
PBUFF 36 44 48 
PBYTES 36 40 
PDEV U US 166 
POSCURIJND 32 164 
POSDEVNAH 33 16S 
PRTR 24 162 165 
PRTRID 21 :13 
PRTWND 15 168 
PRTYPE 23 83 85 90 100 113 138 149 lS3 170 172 

178 179 182 
PSTRING80 28 33 
pIJNDRCD 27 32 
RIYTES 36 44 108 118 
RDBYTES 37 49 
SPIT 53 14 '6 91 92 93 94 10:1 103 104 105 

106 109 111 U1 128 131 139 140 141 142 143 
1:S0 151 154 

UNITSTATUS 49 
UNI'NRITE :S4 
WBUF 38 47 48 49 
I 36 4:S 57 101 108 116 118 
Y 34 43 46 51 94 107 108 114 118 132 133 

143 



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 conjunction 
with the Translation Tables are used to generate the character 
sequences produced by the keyboard driver. Some keys, like the 
Shift key, affect which characters are generated when other keys 
are pressed. Some keys cause character sequences to be 
generated. What happens when a key 1s 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 keycodebyte. If the MSB is set (1) then it is 
the closure. If the MSB is clear (0) then it is the release. 
The actual character sequence used for a key. whether pressed or 
released, is determined by decoding the keycodes using the 
Translation Tables. The keyboard was designed to generate 
keycodes instead of character sequences which makes the keyboard 
flexible. By changing the Translation Tables. one can alter 
the keyboard character set. 

In order to build the Translation Tables a Keycode map is needed. 
This map shows the keycode values for every key on the keyboard. 
Figure 1 is a Keycode Map for the current keyboard (Version 04. 
Selectric (R) style keyboard). Nor~ally. the key caps show which 
character is generated for each keycode transmitted to the 
keyboard driver. Figure 2 is a key cap map fer this same 
keyboard. 

Version 04 keyboard key caps have either 1 or 2 symbols on them. 
A single symbol key cap specifies that the character is the same 
when it is either shifted or unshifted. except for the alphabet 
characters which get lower case if unshifted. Key caps with two 
symbols have the character for the lower symbol when unshifted 
and the character for the upper symbol when shifted. 
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20 21 22 23 24 58 59 5A 

I 38 39 30 31 28 29 40 41 50 51 18 18 

3A 38 32 33 2A 28 42 43 52 53 1A 10 

3C 3D 34 35 2C 20 44 45 54 55 1C 1E 

3E 3F 36 37 2E 2F 46 47 56 57 19 

46 49 4A 48 

Keycode Map (release code) 

58 5C 50 5E 

10 13 16 08 08 00 

12 151 OA 00 02 

14 OC OE 04 

1F 09 OF 01 

4C 40 4E 4F 
_L--_L.-.-

1 
5F I 
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05 

06 

07 -

... 
GI 
~ 
::l 
CI ... 
l!.. 
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3,0 Translation Tables 

The Translation Tables must be defined in an assembly language 
program. like the program CSK, REV4, TEXT listed 1n 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_TABLE (STABLE) 
2) REGULAR_TABLE (HLTABL~) 

3) ESCAPE # SEQUENCE TABLE (ETABLE) 
4) STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE) 
5) CAPS_~UALIFIER FL,AG TABLE (eQTABLE) 
6) RELEASE TABLE (RLTABLE) 
7) BREAK KEYCODE TABLE (BKEYCOD) 

These entries must be in the above order, 

3 1 SHIFT TABLE (STABLE) 

This table contains one byte for each keycode $00 - $5F, The 
byte is normally the character code for the specified keycode 
when the SHIFT key is depressed Four special byte values are 
used 

9E - us~ STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE), 
9F - use CAP~QUALIFIER FLAG TABLE (CQTABLE), 
9D - use ESCAPE # SEQUENCE TABLE (ETABLE), 
00 - no character for this keycode, 

3,2 REGULAR TABLE (RLTABLE) 

This table contains one byte for each keycode $00 - $5F, The 
byte is normally the charater code for the specified keycode when 
the SHIFT key is not depressed, Four special byte values are 
used 

9E - use STANDARD MULTIPLE CHARACTER SEQUENCE TABLE (SMTABLE). 
9F - use CAPS_~UALIFIER FLAG TABLE (CQTABLE). 
9D - use ESCAPE # SEQUENCE TABLE (ETABLE), 
00 - no character for thi~ keycode. 

3,3 ESCAPE # SEQUENCE TABLE (ETABLE) 

This table is used when a table code of $9D is found in key 
closure or a table code of $9D is found in key SHIFT TABLE 
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(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 o' the two qualifier keys 
(SHIFT and COMMAND). 

Each table entry has the form (entry leng~h = 10 bytes) 

1) Keycode (1 byte). 
2) filler byte: its value is 0 (1 byte). 
3) UnSHIFTed • UnCOMMANDed (2 bytes). 
4) SHIFT only (2 bytes). 
5) COMMAND only (2 bytes). 
6) COMMAND & SHIFT together (2 bytes). 

Values 'or the version 04 keyboard: 

KEYCODE : FILL : US/UC : S only : Conly : CIS : KEY NAME 
---------+------+--------+--------+--------+-----+----------------

$20 00 00 OA 14 1E Function key 1 
$21 00 01 013 1:') 1F Function key -. 

Co 

$22 00 02 OC 16 20 Function key 3 
$23 00 03 00 17 21 Function key 4 
$24 00 04 OE 18 22 Function key 5 
$4A 00 FF FF FF FF COMMAND (clo~ure) 

$58 00 05 OF 19 23 Function key 6 
$59 00 06 10 1A 24 Function key 7 
$5A 00 07 11 113 25 Function key 8 
$513 00 08 12 lC 26 Function key 9 
$SC 00 09 13 10 27 Function key 10 
$CA 00 FE FE FE FE COMMMAND (release) 

3.4 STANDARD MULTIPLE CHARACTER SEGUENCE 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 o. 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. 
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Values for the verSlon 04 keyboard: 

KEYCODES STRING LENGTH , STRING , 

-----------+-----------------+ ------------------
$00 (cursor: 2 $1B $43 (e~c C) 

right) : 
$03 (HOME 2 $1B $48 (esc H) 

up) 
$07 (enter): 2 $1:3 $64 (esc d) 

S08 (cursor: 2 $1B S44 (esc D) 
left) 

SOB (cursor: 2 $18 S42 (esc B) 
down) 

$3A (back 2 $1B $69 (esc i) 

tab) 
S5D (cursor: 2 $1B $41 (esc A) 

up) 
$4E (double: 2 $30 $30 (00) 

zero) 
SFF 0 END OF THE TABLE 
-------------------------------------------------

3 5 CAPS LOCK ~ QUALIFIER FLAG TABLE (CGTABLE) 

This table contains one byte for each keycode $00 - $~F. 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. 
If the blt is set. this keycode generates a shifted character if 
the CAPS LOCK key is locked. Bit 6 ts a special COMMAND key 
flag The remaining bits are special key qualifier flags. 

The blts currently defined are 

7 - Caps lock flag: when set means this keycode generates a 
shifted character when Caps lock is locked. 

6 - Special COMMAND key flag: 
• uses ETABLE for closure - keycode high order bit 

closure 
• uses ETABLE for release - keycode has high order bit 

se t. 
• special non-repeating key. 
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5 - Command -------
4 - Alternate 
3 - Fast 
2 - Caps lock 
1 - Cont,'ol 
o - Shift ---------

These bit indicate which type of 
special key the keycode represents. 
At most, one bit can be set on. 

The values for the version 04 keyboard are listed in the attached 
program CSK. REV4. TEXT, listed in section 6. O. 

3.6 RELEASE TABLE (RLTABLE) 

This table specifies which key codes 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 
$90 it specifies a key with a ESCAPE # SEGUENCE TABLE (ETABLE) 
entry. If the action code is $9E it specifies a qualifier 
keycode. Any other action code is a character code ta be placed 
into the buffer. The end of the table is specified by a special 
keycode of $FF and an action code of $00. 

Values for the version 04 keyboard: 

KEYCODE : ACTION CODE: KEY NAME 
---------+-------------+-----------------------------

$lF $9E Right SHIFT 
$3C $9E CAPS LOCK 
$3E $9E Left SHIFT 
$48 $9E Control (CTRL) 
$49 $9E FAST 
$4A $9E COMMAND 
$4C $9E Alternate (ALT) 
$FF $00 NULL keycode - END OF TABLE 

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. 
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4.0 Translation Table examples 

This section give~ the user several examples of how to change the 
Keyboard Tranlation tables. The examples deal with the unmarked ke~ on 
the top row of keys (keycode sSE). 

4.1 Alphabetic character example 

The first example is to use the unmarked key Ckeycode $5El as a standard 
alphabetic character key. This involves setting a value in the 
TNlnslation Tables for the unshifted, shifted, and qualifier cases of 
the key. 

A. These tables use the keycode value as an offset into the tables 
Locate the unmarked key on the keyboard and note the position 
Locate the same key in the keycode chart and note the keycode 'or 
closure (SE). 

B. For this example let us assume the 'desired output of the 
Translations Tables is to be the alphabetic character 't' .or 
unSHIFTed, 'T' fClr SHIFTed, and 'T' fClr CAPS LOCK. 

C. Create a file with the same tables as the program CSK. REV4 TEXT. 
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O. Locate the position 5E in the SHIFT Table. Note that the current 
entry is 9F hex which indicates the key is a qualifier. In this 
example the SHIFT Table entry will be changed to a 'T' or 54 hex. 
Edit the STABLE at postion 5E hex to contain the value '4 hex. 

THE SHIFT TABLE 

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE 
CHARACTER CODE FOR THE CORRESPONDING KEYCOOE. 

The character symbol is above each character code 
SMC = special value for Standard Multiple Character Sequence 
QUL special value for Gualifier 

($9E) 
($9F) 
($9D) EST special value for Escape Sharp Character Sequence 

= No key for this keycode 

STABLE 

DATA. B 

DATA B 

DATA. B 

DATA. B 

DATA. B 

DATA. B 
LSB 

SMC 3 9 SMC 6 cr 5MC 1 7 5MC 4 e , 2 ;M5B 
$9E, $33, $39,$9E, $36,$2C, $20, SOD,$9E,S31, $37,$9E. $34,$38,$3',$32 ;$00 

+ {d f' 1 c r } )? P QUL 
$2B, $00, S7B,S7F,$OD,$70, $7C,$00,$29,$3F,$50, $'F. $3A.S7E, s22,$9F ;$10 
EST EST EST EST EST S 7. RTF G V B 
$90,$90, $90,$90,$90,$00,SOO,$00. S24.$25,S'2,$'4,$46,$4 7.$'6,$42 ;$20 
~ • W E SOX C esc SMC Q QUL A QUL Z 

S40,$23,$'7,S4',$53,S44,S,e,S43,S1B.S21,S9E,$'1.S9F,$41,$9F,S'A ;$30 
~ YUH J N M QUL QUL GUL sp QUL ° 5MC 

$~E,S26,S59,S55,S4B,s4A,$4E,S4D,S9F,$9F,$9F,$20,$9F,S30,$9E,$2E ;S40 
* ( 10K L <: ;, EST EST EST EST EST SMC QUL QUL 

$2A,$28,S49,S4F, S4B, S4C, $3C, $3E, $9D.S90,S9D.S90. $90, S9 E,S9F.$9F ;S'O 
o 123 4 , 6 7 8 9 ABC 0 E F 

Change the last line to the following: 

* ( I 0 K L. <: ;, EST EST EST EST EST SMC T QUL 
DATA. B $2A,S28,S49,$4F,$4B,S4C, $3C, $3E,S9D,$9D, S9D, $QD.$90,$9 E,$54,$9F ;$'0 
LSB 0 1 2 3 4 , 6 7 8 9 ABC 0 E F 
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E. Locate the position ~E in the REGULAR Table. Note that the current 
entr~ is 9F hex which indicates the ke~ is a qualifier. In this 
example the REGULAR table entr~ will be changed to a 't' or 74 hex. 
Edit the RTABLE at position ~E hex to contain the value 74 hex. 

THE REGULAR TABLE - UNSHIFfED OR LOWER CASE 

THE REGULAR TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE 
CHARACTER CODE FOR THE CORRESPONDING KEYCODE. 

The character .~mbol is above ~ach character code 
SMC • special value for Standard Multiple Character Sequence 
QUL = special value for Qualifier 

($9E) 
($9F) 
($9D) EST. special value for Escape Sharp Character Sequence 

• No ke~ for this ke~code 

RTABLE 

DATA.B 

DATA.B 

DATA.B 

DATA.B 

DATA. B 

DATA.B 
LSB 

DATA.B 
LSB 

SMC 3 9 SMC 6 cr SMC 1 7 SMC 4 8 ~ 2 ;MSB 
$9E, $33, $39,$9E, $36, $2C, $2D.$OD,$9E,$31,$37,$9E,$34, $3 8,$3~,$32 ;$00 

• [b s c r ] \ 0 I P GIlL 
$3D,$00,$~B,$08,$OD,$~D,$~C,$OO,$30,$2F,$70,$2D,$3B,$60, 527,$9F ;$10 
EST EST EST EST EST . . . 4 5 rtf g v b 
$9D,$9D,$9D,$9D,$9D,$OO,$OO,$OO,$34,$3~,$72,$74.S66.S67,$76.$62 ;$20 

2 3 w e s d x c esc 1 SMC q GUL a GUL z 
$32,$33,$77.$6~.$73,$64,$78,$63,$lB,$31,$09,$71,$9F,S61,$9F,$7A ;$30 

6 7 V u h J n m GUL QUL GUL sp GUL 0 SMC 
$36,$37, $79,$75, $68, $6A,$6E,$6D,$9F,$9F,$9F,$20, $9F.53 O.$9E,$2E ;$40 

8 9 i 0 k 1 EST EST EST EST EST SMC GUL GUL 
$38,$39,$69,$6F,$6B,$6C,$2C,$2E,$9D,$9D,$9D,$9D,$9D,$9E,$9F,$9F ;$~O 

o 1 234 ~ 6 7 a 9 ABC 0 E F 

Change the last line to the following: 

8 9 0 k EST EST EST EST EST SMC t GUL 
$38, $39, $69,$6F, S6B, $6C, 52C,52E,$9D,$9D,$9D,$9D,$9D,$9 E, $74, S9F ;$~O 

o 1 234 ~ 6 7 8 9 ABC D E F 
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F. Locate the position ~E in the CAPS/GUALIFIER Table. Note that the 
current entry is 00 hex which indicate. the key does not have any 
flags set in the CAPS/GUALIFIER Table. In this example the 
CAPS/GUALIFIER Table entry will be changed to a 80 hex. to .et the 
Caps lock flag in the table. Edit the CGTABLE at position ~E hex to 
contain the value 80 hex. 

THE CAPS/GUALIFIER FLAG TABLE 

THE TABLE IS INDEXED BY KEYCODE. 
THE CORRESPONDING KEYCODE. 

EACH BYTE REPRESENTS THE ENTRY FOR 

Each byte has 8 flags : 
07 Caps lock flag : when .et means this keycode generate. a 

shifted character when the Caps lock ~ualifier flag is set. 
06 = Gualifier ha. an ESC ~ se~u.nce flag. When set then must proce.s 

the keycode as a non-repeating ESC ~ .e~uence .. Also ha. a Release 
sequence. 

05 = Command -------
04 Alternate 
03 Fast This bit says which type of Gualifier 

key the Keycode represent •. 02 Caps lock 
01 = Control 
DO = Shift 

CQTABLE 

DATA. B 
DATA.B 
DATA. B 
DATA. B 
DATA. B 
DATA. B 

LSB 

I~B 
500.$00.$00.500.$00.$00 •• 00.$00 •• 00 •• 00.$00.$00 •• 00.$00 •• 00 •• 00 1.00 
$00 •• 00.$00.500.$00,500.$00 •• 00.500.500.$80.500.500 •• 00 •• 00 •• 01 •• 10 
$00.$00.$00 •• 00 •• 00 •• 00. 500 •• 00 •• 00. 500. $80 •• 80 •• 80 •• e o •• ao •• ao I.~O 
.00 •• 00 •• 80 •• 80,.aO,.80,.80 •• aO •• 00.500,500,.aO.504,.8O,.01.5aO 1$30 
.00,.00,.80,.80 •• 80 •• 80.580 •• 80 •• 02 •• 08.560 •• 00,$10 •• 00 •• 00 •• 00 1.40 
$00 •• 00 •• aO •• 80,.80 •• 80.$00,.00 •• 00 •• 00 •• 00.$00 •• 00.$00,$00.500 .5~0 

o 1 2 3 4 ~ 678 9 ABC D E F 

Change the last line to the following: 

DATA. B $00 •• 00 •• 80.580 •• 80 •• 80 .• 00 •• 00 •• 00.500.500 •• 00 •• 00 •• 00 •• 80.$00 I.~O 
LSB 0 1 2 3 4 ~ 6 7 8 9 ABC D E F 
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G. Save the edited ver.ion of the Keyboard Translation Table. to a test 
file. A •• emble the file as follows: 

ASM68K filename [RETURN] 

Upon completion of the a.s~mbly, link the file for quick load as 
follows: 

LINKER filename [RETURN] 

The last step is to load the new Keyboard Translation Table. 

Press CWndowMgrJ. 

Pres. [LdKybdChJ. 

Enter the filename. [RETURNl. 

A successful load of the tables will be noted in the Command Line. Begin 
testing the results of the new table. by pres.ing the unmarked key. Use 
the SHIFT key and the CAPS LOCK key and note the results. 
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4.2 STANDARD MULTIPLE CHARATER TABLE MODIFICATION 

This example dealS with the modification of the STANDARD MULTIPLE 
CHARACTER SEGUENCE TABLE. The Translation Tables will now be modified 
to use the unmarked key (keycode ~E) as Cursor Right. 

A. Create a file with the same entries as the CSK.REV4. TEXT file. 

8 Locate the STANDARD MULTIPLE CHARACTER SEGUENCE TABLE within the file. 
It should be as follows: 

STANDARD MULTIPLE CHARACTER SEQUENCE TA8LE 
FORMAT: (KEYCODE,LENGTH,CHARACTER_SEQUENCE) 

The LENGTH field is the number of characters in the CHARACTER SEGUENCE field. 
The CHARACTER SEQUENCE is the characters to return for the Keycode. 

SMTA8LE 
KEYCODE LENGTH CHARACTER SEQUENCE 

DATA.B $00, ;;>, $1B,$43 i CURSOR RIGHT 
DATA. 8 $03, 2, $1B,$48 i HOME UP 
DATA. B $07, 2, $1B,$64 i ENTER 
DATA. 8 $08, 2, $1B, $44 iCURSOR LEFT 
DATA. 8 $08, ;;>, $1B,$42 i CURSOR DOWN 
DATA. 8 $3A, 2, $1B,$69 i BACK TAB 
DATA. 8 $~D, 2, $1B,$41 l CURSOR UP 
DATA. 8 $4E, 2, $30,$30 I DOUBLE ZERO-( 00 KEY ) 

DATA. 8 $FF, 0 lNULL 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 $~E. The unmarked key is now 
defined as CURSOR RIGHT. 

SMTA8LE 
KEYCODE LENGTH CHARACTER SEGUENCE 

DATA. 8 $00, 2, $18/$43 lCURSOR RIGHT 
DATA. 8 $03/ 2, $1B/$48 l HOME UP 
DATA. 8 $07, 2, $1B,$64 l ENTER 
DATA. B $08/ 2/ $1B/$44 I CURSOR LEFT 
DATA. 8 SOB, 2/ $1B,$42 i CURSOR DOWN 
DATA. 8 $3A, 2, $1B/.69 i BACK TAB 
DATA. 8 $~D, 2, $1B,$41 i CURSOR UP 
DATA. 8 $4E, 2, $30/.30 I DOUBLE ZERO- ( 00 KEY ) 

DATA. B .~E, 2, $1B/$43 I CURSOR RIGHT 
DATA. B $FF, 0 iNULL KEYCODE - END OF TABLE 
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O. Locate the position 'E in the SHIFT Table. Note that the current 
entry is 9F hex which indicates the key is a qualifier. In this 
example the SHIFT Table entry will be changed to a $9E hex. Edit 
the STABLE at postion 5E hex to contain the valye ~E hex. 

THE SHIFT TABLE 

THE SHIFT TABLE IS INDEXED BY KEYCOOE. EACH BYTE REPRESENTS THE 
CHARACTER CODE FOR THE CORRESPONDING KEYCOOE .. 

The character symbol is above each character code 
SMC ... spec.ial value for Standard Multiple Character Sequence 
GUL special value for Gualifier 

($9E) 
($9F) 
($9D) EST = special value for Escape Sharp Character Sequence 

• No key for this keycode 

STABLE 

DATA. B 

OATA.S 

OATA.S 

OATA.S 

OATA.S 

OATA;S 
LSB 

SMC 3 9 SMC 6 cr SMC 1 7 SMC 4 8 5 2 ,MSB 
$9E,$33,$39,$9E,$36,$2C,$20,$00,$9E,$31,$37,$9E,$34,$38,$35,$32 ,$00 

+ {d e I c r )- )? P GlJL 
$2B,$OQ, $7B,$7F,$00, $70, $7C, $00, $29, $3F,$50, $'F, $3A, $7 E,$22,$9F ,$10 
EST EST EST EST EST ." $ % R T' F G V B 
$90,$90,$90,$90,$90,$00,$00,$00,$24,$25,$52,$54,$46,$47, $56,$42 ,$20 

@ 8 W E SOX C esc SMC G GUL A GUL Z 
$40,$23,$57,$45, $'3,$44,$58,$43,$lB,$21,$9E,$'1, $9F,$4 1,$9F,$5A ,$30 

& YUH J N M GUL GUL GUL sp GUL 0 SMC 
$5E,$26,$59,$55,$48, $4A, $4E,$40, $9F, $9F. $9F,$20,$9F,$3 0.$9E,$2E ,$40 
* ( 10K L -:: ;. EST EST EST EST EST SMC GUL GUL 

$2A,$28,$49,$4F,$4S, $4C.$3C,$3E,$90,$90,$90, $90. $90, $9E. $9F,$9F ,$50 
o 123 4 5 6 7 8 9 ABC 0 E F 

Change the last line to the following: 

* 0 K L <: ;. EST EST EST EST EST .SMC SMC GUL 
OATA.S $2A,$28, $49,$4F,$4S, $4C,$3C,$3E, $90,$90, $90, $90.$90.$9 E. $9E.$9F ,$50 
LSB ° 1 2 3 4 5 6 7 8 9 A S C 0 E F 

- 15 -



E. Locate the pOlitton'E in the REGULAR Table. Note that the current 
entry il 9F he. which indicate. the keV il a qualifier. In this 
eKample the REGULAR table entry will be changed to a 9E heK. Edit 
the RTABLE at pOlition 'E heK to contain the value 9E heK. 

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 I~mbol il above each character code 
SMC • special value for Standard Multiple Character Sequence 
GUL special value for Gualifier 

('9E) 
('9F) 
($90) EST = special value for Elcape Sharp Character Sequence 

No key for this kevcode 

RTABLE 

DATA. B 

DATA. B 

DATA B 

DATA. B 

DATA. B 

DATA. 13 
LSB 

SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 2 ;MSB 
$9E.$33,$39,.9E •• 36,.2C •• 20,.00 •• 9E.$31 •• 37 •• 9E •• 34 •• 38.'3~,.32 1.00 

[ b 5 C r ] \ 0 I P GllL 
$30 •• 00,$'B.'08.$OD •• 'D •• 'C,.00,$30 •• 2F •• 70 •• 2D •• 3B,.60,.27,,9F ;.10 
EST EST EST EST EST ." 4' rtf g v b 
$90,$90,$90.'90,$9D,$00,$00.'00 •• 34.$3~.'72.$74,'66.$67,$76.'62 ;.20 

2 3 weI d • c esc 1 SMC q GUL a GUL z 
'32,'33, ,77,'65,.73, .64,.78,.63 •• 1B •• 31,.09,.71.'9F.'61,$9F,'7A ;.30 

6 7 yuh J n m GUL GUL GUL sp GUL 0 SMC 
$36,.37,$79,'7'.$68. $6A. $6E,$60.'9F.$9F.'9F.'20.'9F,'3 0.'9E •• 2E ;.40 

8 9 i u k I EST EST EST EST EST SMC GUL GUL 
$38,$39,'69,$6F,'6B,$6C,'2C,'2E,$90,'90,'90.'9D,'90,'9E •• 9F,,9F ;"0 

o 1 234 , 6 7 8 9 ABC 0 E F 

Change the lalt line to the following: 

8 9 i 0 k 1 EST EST EST EST EST SMC SMC GUL 
DATA 13 '38,$39,$69,$6F,$6B,'6C,'2C,$2E. ,90.'90.'90. '90, ,9D •• 9E •• 9E.'9F ;'~O 
LSB 0 1 2 3 4 ~ 6 7 8 9 ABC 0 E F 

F. Save, Assemble, Link, and Load a. I.n the previous example. 
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4.3 ESCAPE SHARP SEGUENCE TABLE 

This example deals with the modification of the ESCAPE SHARP SEGUENCE 
TABLE. The Translation Tables will now be modified to use the unmarked 
key as the FUNCTION KEY 1. 

~ Create a file with the sami entries as the CSK.REV4. TEXT file. 

B. Locate the ESCAPE SHARP SEQUENCE TABLE within the file. 
a. follow.: 

It should be 

ESCAPE SHARP(*) SEQUENCE TABLE 
FORMAT (KEYCODE. FILLER. US/UC.SHIFT. COMMAND. CIS) 

The fill field is added to keep each record on an even byte boundary 
The other fields contain the character se~uence to follow the ESCAPE * 
character.: 

USIUC -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 
CIS .. when the Shift and Command keys are st ill being pres!>ed 

ETABLE 
KEYCODE FILL USIUC SHIFT COMMAND CIS 

DATA. B $20. O. '00', 'OA', , 14 t, 'lE' , FUNCTION KEY 
DATA.B $21. O. '01 I, 'OB', .. 1~', 'lF' , FUNCTION KEY 2 
DATA.B $22. O. '02', tOe " '16", '20' , FUNCTION KEY 3 
DATA.B $23. O. '03', '00', ' 17' I '21 ' , FUNCTION KEY 4 
DATA. B $24. O. '04'1 'OE', t' 18', '22' ,FUNCTION KEY , 
DATA.B $4A. O. 'FF', 'FF', 'FF', 'FF' , LEFT COMMAND (CLOSURE) 
DATA. B $'8. O. 'O~', 'OF', , 19', '23' , FUNCTION KEY 6 
DATA.B $59. O. '06', , 10', , lA', '24' , FUNCTION KEY 7 
DATA.B .5A. O. '07', t 11 ' I ' 1B I, '25' , FUNCTION KEY 8 
DATA. B .5B. O. '08', '12', '1C' • '26' , FUNCTION KEY 9 
DATA. B .5C. 0, '09', '13 " 'lD', '27' , FUNCTION KEY 10 
DATA.B .CA. 0, 'FE', 'FE', 'FE', 'FE' ,LEFT COMMAND (RELEASE) 

C. Enter a duplication of the first entry in the table as the last entry 
in the tab Ie. Change the KEYCODE from $20 to $'E. The unmarked key is 
defined ali FUNCTION KEY 1. 

ETABLE 
KEYCODE FILL USIUC SHIFT COMMAND CIS 

DATA.B $20. O. '00', 'OA', '14", 'lE' ,FUNCTION KEY 1 
DATA.B .21, O. '01 I, 'OB', , 15', 'IF' l FUNCTION KEY 2 
DATA.B .22. 0, '02', 'OC', '16', '20' , FUNCTION KEY 3 
DATA.B .23. 0, '03', '00', '17', '21 ' , FUNCTION KEY 4 
DATA.B .24, 0, '04', 'OE', , 18', '22' l FUNCTION KEY 5 
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DATA. B .4A, 0, 'FF', 'FF', 'FF', 'FF' ; LEFT COMMAND (CLOSURE) 
DATA. B .58, 0, '05', 'OF', '19', '23' I FUNC TION KEY 6 
DATA. B .59, 0. '06', '10', ' lA', '24' ; FUNCTION KEY 7 
DATA. B .5A, 0, '07', ' 11', '18 '. '25' I FUNCTION KEY 8 
DATA. B .58, 0, '08', '12'. '1C " '26' I FUNCTION KEY '" DATA. 8 .5C, 0, '09', '13', '10', '27' i FUNCTION KEY 10 
DATA. B .5E, 0, '00', 'OA', '14', 'lE' I FUNCTION KEY 1 
DATA. B .CA, 0, 'FE', 'FE', 'FE', 'FE' iLEFT COMMAND (RELEASE) 
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D. Locate the position 'E in the SHIFT Table. Note that the current 
entrv is 9F hex which indicates the kev is a ~ualifier. In this 
example the SHIFT Table entrv will be changed to a $90 hex. Edit 
the STABLE at postion 'E hex to contain the value 90. 

THE SHIFT TABLE 

THE SHIFT TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE 
CHARACTER CODE FOR THE CORRESPONDING KEYCODE. 

The character sVmbol is above each character code 
SMC • special valua for Standard Multiple Character Se~uence 
GUL • special valua for Gualifier 
EST. special value for Escape Sharp Character Se~uence 

• No kev for this keycode 

STABLE 

($9E) 
($9F) 
($90) 

DATA.B 
SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 :5 2 )MSB 
$9E. $33. $39. $9E. $36. $2C.$2D. $00. $9E. $31. $37. $9E. $34.$3 8.$3~.$32 )$00 

DATA. B 

DATA. B 

DATA.B 

DATA.B 

DATA.B 
LSB 

+ {d e 1 c r )0 )? P GUL 
$2B.$00.$7B.$7F.$OD.$7D.$7C.$00.$29.$3F.$~0.$~F.$3A.$7E. $22. $9F )$10 
EST EST EST EST EST . . . $ 'l. RTF G V H 
$9D.$9D.$9D.$9D.$9D.$00.$00.$00.$24.$2~.$~2.$~4.$46 •• 47.$~6.$42 )$20 
e * W E SOX C esc SMC G GUL A GUL Z 
$40.$23.$'7.$4'.$~3.$44.$'8.$43.$lB •• 21.$9E.$'1.$9F.$41. $9F.$'A ;$30 

& YUH ~ N M GUL GUL GUL sp GUL 0 SMC 
$~E.$26.$'9.$'5.$48,$4A.$4E.$4D.$9F.$9F,$9F.$20.$9F.$30,$9E.$2E ;$40 
* ( 10K L < > EST EST EST EST EST SMC GUL GUL 

$2A.$28.$49.$4F.$4B.$4C. $3C. $3E. $90. $90. $90. $90. $90. $9E.$9F.$9F ;$'0 
o 1 234 , 6 7 8 9 ABC D E F 

Change the last line to the following: 

* ( 10K L < > EST EST EST EST EST SMC EST GUL 
DATA.B $2A.$28.$49.$4F.$4B.$4C.$3C.$3E.$9D.$9D.$9D.$9D.$9D,$9E.$9D.$9F ; .50 
LSB 0 1 2 3 4 , 6 7 8 9 ABC D E F 
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E. Locate the position ~E in the REGULAR Table. Note that the current 
entry is 9F hex which indicates the key is • qualifier. In this 
example the REGULAR table entry will be changed to a $90 he.. Edit 
the RTABLE at position 5E hex to contain the value 90 he •. 

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE 

THE REGULAR TABLE IS INDEXED BY KEYCOOE. 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 
GUL special value for Gualifier 

($9E) 
($9F) 
($90) EST special value for Escape Sharp Character Sequence 

No key for this keycode 

RTABLE 

DATA. B 

DATA. B 

DATA. B 

DATA. B 

DATA B 

DATA. B 
LSB 

SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 ~ 2 ;MSB 
$9E,$33, $39,$9E,$36, $2C, $2D, $00, $9E, $31, $37, $9E, $34, $38, $3',$32 ;$00 

[ bs cr ] \ 0 I P GUL 
$3D,$00,$5B,$08,$OD,$~D,$~C,$00,$30,$2F,$70,$20,$3B,$60, $27, $9F ;$10 
EST EST EST EST EST 4 5 l' t f g v b 
$90,$90, $90,$90,$90, $00,$00,$00,$34,$3',$72,$74,$66,$67,$76,$62 ;$20 

2 3 w e s d • c esc 1 SMC q GUL a QUL z 
$32,$33, $77,$65, $73, $64, $78, $63,$lB,$31,$09, $71, $9F,$61, $9F,$7 A ;$30 

6 7 yuh J n m GUL GUL GUL sp GUL 0 SMC 
$36,$37,$79,$7~,$68,$6A,$6E,$60,$9F,$9F,$9F,$20,$9F,$3O,$9E,$2E ;$40 

8 9 10k 1 EST EST EST EST EST SMC QUL QUL 
$38,$39, $69,$6F,$6B, $6C, $2C, $2E, $90, $90, $90, $90, $90, $9E,$9F,$9 F ;$'0 

o 123 4 , 6 7 8 9 ABC 0 E F 

Change the last line to the following: 

8 9 i 0 k ~ST EST EST EST EST SMC EST GUL 
DATA. B $38, $39, $69,$6F, $6B, $6C, $2C, $2E, $90,$90,$90,$90, $90, $9E, $90, $9F ;$'0 
LSB 0 2 3 4 ~ 6 7 8 9 ABC 0 E F 

F Save, Assemble, Link, and Load as in the previous example. 
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5.0 Default Keyboard Translation Table 

To make a Keyboard Translation Table the system default table. put the 
linker out file for the Keyboard Translation Table into the volume 
ICCSYSI with a file name of CSK. DEFAULT. 
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6.0 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 05-0ct-82 kb 

; TRANSLATION TABLE 

TRANTBL 
DATA. L 
DATA. L 
DATA. L 
DATA. L 
DATA.L 
DATA. L 
DATA.L 

STABLE - TRANTBL 
RTABLE - TRANTBL 
ETABLE - TRANTBL 
SMTABLE- TRANTBL 
CGTABLE- TRANTBL 
RLTABLE- TRANTBL 
BKEYCOD- TRANTBL 

;POINTER TO SHIFT TABLE 
;POINTER TO REGULAR TABLE 
;POINTER TO ESCAPE 8 TABLE 
;PTR TO STANDARD MULT CHAR TABLE 
;POINTER TO CAP/GUALIFIER TABLE 
;POINTER TO RELEASE TABLE 
;POINTER TO BREAK KEYCODE TABLE 

LEt4GTH OF FILE DATA AFTER TRANSLATION TABLE 

DATA. W LENGTH 

VERSION DATE 

VERSION DATA. B '070682' 

START Rl'S 
page 

; NOTE: 
All the tables have keycodes with the closure/release bit (MSB) of the Keycod 
clear (0), except the Break Keycode Table. 

THE SHIFT TABLE 
TABLE IS INI>EXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER 
CODE FOR THE CORR£SPONDING KEYCODE. 

Used on Closure only when Shift key i5 being pre.sed(Shift flag is set). 

The character symbol is above each character code 
SMC = special value for Standard Multiple Character 
QUL • special value for Qualifier 

Sequence ($9E) 

EST· special. value for Escape Sharp Character Sequence 
a No key for this keycode 
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STABLE 

SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 5 2 ;MSB 
DATA. B $9E,$33,$39,$9E,$36,$2C,$2D,$OD,$9E,$31,$37,$9E,$34,$38,$3~,$32 ;$00 

+ {d e 1 c r } )? P (lUI_ 
DATA. B $2B,$00,$7B,$7F,$OD,$7D,$7C,$00,$29,$3F,$~0,$5F,$3A,$7E,$22,$9F ;$10 

EST EST EST EST EST .. . $ 'l. RTF G V B 
DATA. B $90,$90,$90,$90,$90,$00,$00,$00,$24,$2~,$~2,$54,$46,$47,$56,$42 ;$20 

@ # W E S D X C esc SMC Q QUL A QUL Z 
DATA. B $40,$23,$57,$4~,$~3,$44,$~8,$43,$lB,$21,$9E,$~1,$9F,$41,$9F,$5A ;$30 

& YUH J N M QUL QUL QUL sp QUL ° SMC 
DATA. B $5E,$26,$59,$55, $48, $4A, $4E,$40, $9F,$9F,$9F,$20,$9F,$3 0,$9E,$2E ;$40 

* ( 10K L, 0( :> EST EST EST EST EST SMC EST EST 
DATA. B $2A,$28,$49,$4F,$4B,$4C,$3C, $3E,$90, $90, $90, $90, $90, $9 E,$9F,$9F ;$50 

; LSB ° 1 2 3 4 5 6 7 8 9 ABC 0 E F 
page 

THE REGULAR TABLE -- UNSHIFTEO OR LOWER CASE 
TABLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER 
CODE FOR THE CORRESPONDING KEYCOOE. 

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 
QUL special value for Qualifier 

Sequence ($9E) 
($9F) 

EST special value for Escape Sharp Character Sequence 
= No key for this keycode 

($90) 

RTABLE 

DATA. B 

DATA. B 

DATA. B 

DATA. B 

DATA. B 

DATA. B 
LSB 
page 

SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 9 2 
$9E,$33, $39, $9E, $36, $2C, $20, $00,$9E, $31, $37,$9E, $34, $3 8,$35,$32 

r b 5 C T' J \ ° I P (lUI_ 
$30,$00,$5B,$Oe,$00,$50,$5C,$00,$30,$2F,$70,$20,$3B,$60,$27,$9F 
EST EST EST EST EST ... 4 5 rtf g v b 
$90,$90,$90,$90,$90,$00,$00,$00,$34,$35,$72,$74,$66,$67,$76,$62 

2 3 w e s d x c esc 1 SMC q QUL a QUL z 
$32,$33,$77,$65,$73,$64,$78,$63,$lB,$31,$09,$71,$9F,$61,$9F,$7A 

6 7 yUh J n m QUL QUL QUL sp QUL ° SMC 
$36,$37,$79,$75,$68,$6A,$6E, $60,$9F,$9F, $9F,$20,·$9F,$ 30,$9E,$2E 

8 9 i 0 k I EST EST EST EST EST SMC EST EST 
$38,$39,.69,.6F,$6B,$6C,$2C,$2E,$90,$90,.90,$90,$90,$9E.$9F.$9F ° 1 2 3 4 5 6 789 ABC 0 E F 

; THE CAPS/QUALIFIER FLAG TABLE 
TABLE IS INDEXED By KEYCOOE. 
THE CORRESPONDING KEYCOOE. 

EACH BYTE REPRESENTS THE ENTRY FOR 

; MSB 
; $00 

; $10 

; $20 

; $30 

; $40 

i $50 

Used on Closure when a $9F is 1n the Keycode entry of the Shift or Regular 
Table. process a Qualifier. Also on Closure when the Caps Lock Key is 
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being pressed (CapsLock flag is set). 
Used on Release when a $9E action code is in the Keycode entry of the·Release 

Table 

E,3Ch byte 
D7 

has 8 flags : 
CapD lock flag when set means this keycode generates a 

C(HABLE 

DATA B 
DATA. B 
DATA. B 
DATA 0 
DATA. 0 
DATA B 
LSB 
page 
ESCAPE 

D6 

D5 
D4 
D3 
D2 
Dl 
DO 

shifted character when the Caps lock qualifier flag is set. 
QualiFier has an ESC # sequence flag. When set then must process 
the key code as a non-repeating ESC # sequence. Also has a Release 
sequenc e. 

Command --------
Altprndte 
f'ast 
Caps lock 
Control 
~;h i ft 

This bit says which type of Qualifier 
key the Keycode represents. 

, MSB 
$00,$00,$00,$00, $00,$00, $00,$00,$00,$00,$00,$00,$00,$00,$00,$00 ,$00 
$00,$00,$00,$00,$00,$00,$00,$00,$00,$00,$80,$00,$00,$00,$00,$01 ;S10 
$00,$00,$00,$00,$00, $00,$00,$00,$00,$00,$80,$80,$80, $80,$80,$80 ;$20 
$00, $00,$80,$80, $80,$80,$80,$80,$00,$00,$00,$80,$04,$80,$01,$80 ,$30 
$00,$00,$80, $80,$80,$80,$80,$80,$02,$08,$60,$00,$10,$00,$00,$00 ;$40 
$00,$00,$80,$80, $80, $80,~00, $00,$00, $00,$00,$00,$00, $00,$00,$00 ;$50 

o I . , :1 4 :; 6 7 8 9 A 0 C 0 E F 

SHARP(#) S~QUENCE TABL~ 

FORMAT (KEYCODE,FILLER,US/UC,SHIFT,COMMAND,C/S) 

Used on Closure when a $90 is in the Keycode entry of the Shift or 
F!eqular Table. 

Used on Rel~ase when a $90 action code is in the Keycode entry of 
the Release Table. Release keycude 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 # 

c harac. ter s: 
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 15 still being pressed 
CIS when the Shift and Command keys are still being pressed 

ETABLE 
KEYCOOE FILL uSlue SHIFT COMMAND CIS 

DATA. 0 $20, 0, '00', 'OA', '14' , 'lE' ; FUNCTION KEY 1 
DATA B $21. 0, '01' I 'DB' , '15' , 'lF' ; FUNCTION KEY 2 
DATA. B $22, 0, '02 " 'DC " ' 16', '20' ; FUNCTION KEY 3 
DATA. B $23, 0, '03 " '00'. ' 17', '21 ' ; FUNCTION KEY 4 
DATA. B $24. 0. '04 " 'OE', '18', '22' ; FUNCTION KEY :5 
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DATA. 13 $4A, 0, 'FF', 'FF I, 'FF I, 'FF' ; LEFT COMMAND (CLOSURE) 
DATA 13 $58, 0, '0:5 " 'OF', 119 " '23' ; FUNCTION KEY 6 
DATA. 13 $:59, 0, '06 " '10 I I ' 1" ' , '24 ' ; FUNCTION KEY 7. 
DATA. 13 $5A, 0, '07 " ' 11 ' , '113 " '25' ; FUNCTION KEY 8 
DATA 13 $513, 0, '08' , '12' , '1e " '26' ; FUNCTION I><.EY 9 
DATA. B $5C. 0, '09' , '13' , '1D' , '27' ; FUNCTION I><.EY 10 
DATA. 13 $CA, 0, 'FE I I 'FE', 'FE', 'FE' ; LEFT COMMAND (RELEASE) 
page 

; STANDARD MULTIPLE CHARACTER SEGUENCE TA8LE 
FORMAT (KEYCODE,LENGTH,CHARACTER_SEGUENCE) 

; Used on Closure when a $9E 15 1n the Keycude entry o' the Shift or 
Regular Tab I e. 

; The LENGTH field is the number o. characters in the CHARACTER SEGUENCE field 
The CHARACTER SEGU~NCE is the characters to return for the Keycode 

SMTABLE 
KEYCODE LE-NGTH CHARACTER SEGUENCE 

DATA. B SOO, 2. $113,$43 ; CURSOR RfGHT 
DATA. 13 $03, 2, S18,$48 ; HOME UP 
DATA. B $07, 2, $113, $64 ; ENTER 
DATA. 8 $08, 2. $18,$44 ; CURSOR LEFT 
DATA 8 $08, 2, $113, $42 ; CURSOR DOWN 
DATA. 13 $3A, 2, $113,$69 ;8ACK TAB 
DATA 13 $5D. 2, $113,$41 ; CURSOR UP 
DATA 13 $4E, 2, $30,$30 ; DOUBLE ZERO-( 00 KEY ) 

DATA. 13 $FF, ° ; NULL KEyeODE - END OF TABLE 
page 

; RELEASE TABLE 
FORMAT (KEYCODE,ACTION ~ODE) 

Used on all Release keycodes 

The action code describes the type of key: 
9D = return dn Escape Sharp Sequence for this keycode 
9E a Gualifier key 

;all oth~r character code to return 

RLTA13LE 

DATA. 13 
DATA. B 
DATA 13 
DATA. 13 
DATA. 13 
DATA. 13 
DATA. 13 
DATA. 13 

KEYCODE 
$1F, 
$3C, 
$3E, 
$48, 
$49, 
$4A. 
$4C, 
$FF. 

ACT ION CODE 
$9E ;RIGHT SHIFT 
$9E ; CAPS LOCK 
$9E ; LEFT SHIFT 
$9E ;CONTRrlL 
$9E ; FAST 
$9E ,LEFT COMMAND 
$9E ; ALTERNATE 
$00 ; NUl_L KEYCODE - END OF TABLE 
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i BREAK KEYCODE TABLE 
SINGLE BYTE TABLE. 

i Used on all keycodes. 

THIS IS THE KEYCODE WHICH CAUSES START/STOP. 

i The filler is to keep the file on an even byte boundary 

BKEYCOD DATA. B 

LENGTH EGU 
END 

$DF,Q 

Yo-VERSION 
START 

iBREAK CLOSURE KEYCODE,FILLER 

iLENGTH OF DATA AFTER TRANSLATION TABLE 

- ~!7 -
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7.0 Program CSK. DANSK listing 

THIS FILE CONTAINS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION 
04 Danish KEYBOARD (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 
date 

csk. dan~k. text 
05-0c t'-82 k b 

; TRANSLATION TABLE 

TRANTBL 
DA1'A. L 
DATA. L 
DATA. L 
DATA. L 
DATA. L 
DATA. L 
DATA. L 

STABLE - TRANTBL 
RTABLE - TRANTBL 
ETABLE - TRANTBL 
SMTABLE- TRANTBL 
CQTABLE- TRANTBL 
RLTABLE- TRANTEL 
BKEYCOD- TRANTBL 

;POINTER TO SHIFT TABLE 
; POINTER TO REGUl,AR TABLE 
iPOINTER TO ESCAPE # TABLE 
iPTR TO STANDARD MUl.T CHAR TABLF 
iPOINTER TO CAP/QUALIFIER TABLE 
iPOINTER TO RELEASE TABLE 
iPOINTER TO BREAK KEYCODE TABLE 

; LENGTH OF FJLE DA1A AFTER TRANSLATION TABLE 

DATA. W LENGTH 

VERSION DATE 

VERSION DATA. B '051082' i ddmmyy - day month year 

START 
page 

; NOTE. 

RTS 

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 code 
SMC = special value for Standard Multiple Character 
aUL special value for Qualifier 

Se~uence ($9E) 
($9F) 

EST special value .or Escape Sharp Character Se~uence ($9D) 



STABLE 

DATA. B 

DATA. B 

DATA. B 

DATA. a 

DATA. a 

DATA. B 
LSB 
page 

No key for this keycode 

SMC 3 9 SMC 6 cr SMC 7 SMC 4 8 2 ,Msa 
$9E. $33. 539. 59E. 536. $2C. 52D. 50D.59E.$31. 537. 59E. 534.S3 8.$3~.S32 ,$00 

+ del cr ) ? P L S R GUL 
s2a.$00.$22.$7F.$OD.$3A.$7E.$00.$29.$3F.S~0.$5F.$5B.S~D.$5C.$9F ,$10 
EST EST EST EST EST .. $ X RTF G V B 
$9D.$9D.$9D.$9D.$9D.$00.$00.$00.524.52~.5~2.$54.$46.$47.$56.$42 ,$20 

@ .. W E S D X C e!>c SMC G GUL A GUL Y 
$40.523.557.$4~.5~3.544.$~8. S43.$lB.$21.59E.S51.59F.$41.S9F.S59 ,$30 

& Z U H J N M GUL GUL GUL sp GUL 0 SMC 
$~E.$26.$5A.$55.$48.$4A.$4E.$4D.$9F.$9F.59F.$20.$9F.$3O.$9E.$2E ,$40 
* ( 10K L <: :> EST EST EST EST EST SMC EST EST 

52A.$28. $49. 54F. $4a. $4C. $3C. $3E. 59D. 59D. $9D.$9D.$9D. $9 E.S9F.$9F ,$50 
o 1 2 3 4 5 6 789 ABC 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. 

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) 
GUL special value for Gualifier ($9F) 
EST - special value 'or Escape Sharp Character Sequence ($9D) 

~ No key for this keycode 

RTABLE 

SMC ~ 9 SMC 6 cr SMC 7 SMC 4 8 5 2 ;MBB 
DATA. B $9E. 533.$39.$9E.S36.$2C.$2D. $OD.59E.S31. $37. S9E. $34. $3 8.$3~.$32 ;SOO 

b SCI' 0 I pis l' nUl. 
DATA. B 53D. $00. S27. S08.S0D.S3B.S60. $00. 530. $2F. $70. 52D. $7B. S7 D.$7C.$9F ;$10 

EST EST EST EST EST 4 5 I' t f 9 v b 
DATA. B $9D.S9D.S9D.$9D.59D.500.S00.500.534.$3~.572.574.566.$67.$76.$62 ;$20 

2 3 w e s d x c esc 1 SMC q GUL a GUL y 
DATA. a S32.$33.577.$65.$73.S64.578.$63.$la.$31.S09.S71.s9F.S61.S9F.S79 ;$30 

6 7 l U h J n m GUL GUL GUL sp GUL 0 SMC 
DATA. B 536. $37. 57A. $75. $68. 56A. S6E. $6D. 59F. S9F. $9F. 520. S9F. S3 0.S9E.$2E ;$40 

8 9 i 0 k 1 EST EST EST EST EST SMC EST EST 
DATA. a $38.$39.S69.$6F.$6B.$6C.S2C.S2E.S9D.s9D.$9D.$9D.$9D.S9E.S9F.$9F ;$50 
LSa 0 1 2 3 4 5 6 7 8 9 ABC D E F 
page 

THE CAPS/GUALIFIER FLAG TABLE 
TABLE IS INDEXED BY KEYCODE. 
THE CORRESPONDING KEYCODE. 

- ~iO -

EACH BYTE REPRESENTS THE ENTRY FOR 



Used on Closure when a $9F is in the Keycode entry of the Shift or Regular 
Table. process a Qualifier, Also on Closure when the Caps Lock Key is 
being pressed (CapsLock ~lag is set), 

Used on Release when a $9E action code is in the Keycode entry of the ReleaSE 
Tab Ie, 

Each byte 
D7 

has 8 flags 
Caps lock flag when set means this keycode'generates a 

CGTABLE 

DATA B 
DATA, B 
DATA, B 
DATA, B 
DATA, B 
DATA, B 
LSB 
page 
ESCAPE 

D6 

D5 
D4 
D3 
02 
01 
DO 

shifted character when the Caps lock qualifier flag is set, 
Qualifier has an ESC # sequence flag, When set then must process 
the keycode as a non-repeating ESC # sequence, Also has a Release 
!.)equen( e. 

Command -------
Alternate 
Fast 
Cap') luck 
Control 
Sh ift 

This bit says which type of Gualif1pr 
key the Keycode represents, 

j MBa 
$00.$00.$00.$00. $00.$00.$00.$00.$00.$00.$00.$00.$00.$00.$00.$00 ,$00 
$00.$00.$00.$00.$00.$00.$00,$00.$00.$00.$80,$00,$00. $00.$00.$01 ,$10 
$00. $00. $()O. $00. $00. $00. $00. $00. $00.$00. $80. $80. $80. $80.$8 0.$80 ,$20 
$00. $00.$80.$80.$80.$80.$80.$80.$00,$00,$00.$80.$04.$80.$01,$80 ;$30 
$00.$00.$80.$80.$80.$80.$80,$80.$02,$08.$60,$00,$10.$00,$00,$00 ,$40 
$00.$00.$80.$80.$80.$80,$00.$00,$00,$00.$00.$00,$00.$00.$00,$00 ,$50 

o 1 ? 3 4 0 6 789 A l3 C D E F 

SHARP(#) SEGUENCE TABLE 
FORMAT (KEYCODE,FILLER,US/UC,SHIFT, COMMAND. CIS) 

Used on Closure when a $9D is in the Keycode entry of the Shift or 
Regular 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' 
US/UC when the Shift and Command key are not pressed 
SHIFT when only the Shift key is still being pressed 

COMMAND ~hen only the Command key is still being pressed 

ETABLE 

DATA, B 
DATA, l3 

CIS when the Shift and Command keys are still being pressed 

KEYCODE FIL.L 
$20, 
$21, 

0, 
0, 

USIUC SHIFT COMMAND 
'00', 
'01' I 

'OA', 
'OB " 

- :n -

, 14', 
'15' , 

CIS 
'1~' ,FUNCTION KEY 
'IF' ,FUNCTION KEY 2 



DATA. 13 $22. O. '02'. 'OC " , 16', '20' ; FUNCTION KEY 3 
DATA. 13 $23. O. '03', '00', '17 I, '21 • ; FUNCTrON KEY 4 
DATA. 13 $24. O. '04 " ·OE·. 'lB' • '22' ; FUNCTION II,EY ~ 

DATA. !3 $4A. O. 'FF'. 'FF '. 'FF'. 'FF' I LEFT COMMAND (CLOSURE) 
DATA. 13 $~8. O. '05' • 'OF', '19' I '23' ; FUNCTION KEY 6 
DATA. 13 $59. O. '06'. '10 " ' lA I I '24 ' ; FUNCTION I.(.EY 7 
DATA. 13 $5A. O. '07' . '11 ' , 'HI' • '2~i I ; FUNCTION KEY 8 
DATA. 13 $513. 0, '08', '12' . '1<': I I '26' ; FUNCTION KEY 9 
DATA. 13 $5C. O. '09'. '13' • '1D " '27' ; FUNCTlON KEY 10 
DATA. 13 $CA. O. 'FE'. 'FE'. 'FE', 'FE' ; LEFT r.OMMAND (RELEASE) 
page 

STANDARD MULTIPLE CHARACTER SEGUENCE TABLE 
FORMAT (KEYCODE. LENGTH. CHARACTER _SEGUENCE) 

; Used on Closur~ when a $9E is in the Keycode entry of th e Shift or 
Regul,lr Tab) e. 

; The LENGTH field is the number of charact~rs in the CHARACTER SEGUENCE field 
The CHARACTER SEGUENCE is the characters to return for the Keycode 

SMTAI3LE 
KEYCODE 

DATA. B $00. 
DATA B $03. 
DATA. B $07. 
DATA 8 $08. 
DATA. 8 $013. 
DATA. 13 $3A. 
DATA 13 $50, 
DATA. 13 $4E, 
DATA II $FF. 
page 

RELEASE TABLE 
FORMAT 

Lt NGTH CHARACTER SEGUENCE 
2, $1.13.$43 i CURSOR RIGHT 
2. $113.$48 i HOME UP 
2. $18.$64 ; ENTER 
2. $113,$44 iCURSOR LEFT 
2. 110113. $42 ; CURSOR DOWN 
2. $113.$69 ; BACK TAB 
2. $113.$41 ; CURSOR UP 
2. $30.$30 ; DOUBLE ZERO-( 
0 ; NULL KEYCODE 

(I.<.EYCODE. ACTION. CODE) 

Used on all Releas~ keycodes . 

• The action code describes the type of key. 

00 KEY ) 

- END OF TABLE 

9D return an Escape Sharp Spquence for this keycode 
9E a Guallfier key 

,all other character code to retllrn 

RLTABLE 

DATA. 13 
DATA. B 
DATA B 
DATA. 13 
DATA. B 

KEYCODE 
$lF. 
$3C. 
$3E. 
$48, 
$49. 

AC"TION CODE 
$9E ;RIGHT SHIFT 
$9E I CAPS LDCK 
$9E ; LEFT SHIFT 
$9E ; CONTROL 
$9E ; FAST 



DATA. B 
DATA. B 
DATA. B 

S4A, 
S4C, 
SFF', 

BREAK KEYCODE TABlE 
SINGLE BYTE TABLE. 

Used on all ke4codes. 

S9E 
S9E 
$00 

• LEFT COMMAND 
; ALTERNATE 
• NULL KEYCODE - END OF TABLE 

THIS IS THE KEYCODE WHICH CAUSES START/STOP. 

; The fliler is to keep the file on an even byte boundary 

BKEYCOD DATA. B SDF,Q • BREAK CLOSURE KEYCODE,FILLER 

LENGTH EGlU 'f.-VERSION • LENGTH OF DATA AFTER TRANSLATION TABLE 
END SlARI 
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8.0 Program CSK.GRMN. TEXT listing 

THIS FILE CONT~INS THE TABLES FOR THE KEYBOARD DRIVER FOR THE VERSION 
; 03 German KEYBOARD (Selectric style with ALT key). 

; NOTE: 
; Becau5e this document was printed on a standard ASCII printer, 

special German characters are printed as ASCII characters. 

file 
date 

csk. grmn. tf'xt 
05-0ct-82 kb 

; TRANSLATION TABLE 

TRANTBL 
DATA. L 
DATA. L 
DATA. L 
DATA. L 
D~TA. L 
DATA. L 
DATA. L 

STABLE - TRANTBL 
RTABLE - TRANTBL 
ETABLE - TRANTBL 
SMTABLE- TRANTBL 
CGTABLE- TRANTBL 
RLTABLE- TRANTBL 
BKEYCOD- TRANTBL 

I POINTER TO SHIFT TABLE 
IPOINTER TO REGULAR TABLE 
I POINTER TO ESCAPE # TABLE 
;PTR TO STANDARD MULT CHAR TABLE 
;POINTER TO CAP/QUALIFIER TABLE 
; POINTER TO RELEASE TABLE 
;POINTER TO BREAK KEYCODE TABLE 

I LENGTH OF FILE DATA AFTER TRANSLATION TABLE 

DATA. W LENGTH 

VERSION DATE 

VERSION DATA. B '0:'1082 ' ;ddmmyy - day month year 

START 
page 

NOTE: 

RTS 

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 code 
SMC = special value for Standard Multiple Character 
QUL = special value for Qualifier 

Sequence ($9E) 
($9F) 

EST special value for Escape Sharp Character Sequence ($90) 



• No key for this keycode 

STAaLE 

SMC 3 9 8MC 6 cr SMC 1 7 8MC 4 8 ~ 2 IMsa 
DATA. a 59E,533,539,59E,536,52C,52D,SOD,$9E,$31,537,S9E,534,538,$3~,$32 ;500 

+ del c Y' ) "? P 0 U A QUI. 
DATA. a 52a,$00,.22,$7F,.OD,.3A,560,$00,$29,$3F,.~0,$'F,$~C,'~D,$~a,59F 1510 

EST EST EST EST EST . . . 5 r. RTF G V B 
DATA. a 590, 59D,$9D,59D, .9D,$00,$00,$00,524,$2~,5~2,S~4,546,547,5~6,542 ;$20 

[ ~ W E S D X C e~c 8MC G GUL A GUL Y 
DATA. a $40,S23,5~7,54~,$~3,S44,S~8,$43,Sla,521,59E,$51,59F,541,59F,$~9 IS30 

~ Z U H J N M GUL GUL GUL sp GUL 0 SMC 
DATA. a 55E,$26, $5A, $55, 548, $4A,$4E, $4D,$9F,$9F, $9F,$20, $9F, 53 0,$9E,$2E ;$40 

* ( J 0 K L. <: :> EST EST EST EST EST 8MC EST EST 
DATA. a 52A,$28,$49,S4F,S4a,S4C,S3C,$3E,$9D,$9D,$9D,$9D,$9D,59E,$9F,$9F ;$~O 
Lsa 0 1 2 3 4 5 6 7 8 9 ABC 0 E F 
page 

THE REGULAR TABLE - UNSHIFTED OR LOWER CASE 
TAaLE IS INDEXED BY KEYCODE. EACH BYTE REPRESENTS THE CHARACTER 
CODE FOR THE CORRESPONDING KEYCODE. 

Used on Closure only when Shift key i5 relea.ed (Shift flag i& clear). 

The character .ym~ol is above each character code 
SMC = &pecial value for Standard Multiple Character 
GUL • special value for Gualifier 

Sequence ($9E) 
(591") 
($90) EST = special value for Escape Sharp Character Sequence 

- No key for thi5 keycode 

RTABLE 

DATA. a 

DATA. a 

DATA. a 

DATA. a 

DATA. a 

DATA. a 
LSB 
pag. 

SMC 3 9 8MC 6 cr SMC 1 7 SMC 4 8 5 2 
$9E,S33,$39,S9E,$36,$2C,S2D, SOD,S9E,$31, S37,S9E, S34, S38, 53', 532 

b s c r z 0 / p 0 u a GUt. 
$3D,sOO, $27,508, $OD,53B,S7E,SOO,$30, 52F,$70,$2D,S7C, $7 0, $73, S9F 
EST EST EST EST EST . . . 4 ~ rtf g v b 
S9D,S9D,$9D,S9D,S9D,$00,$00,SOO,S34,S3~,$72,S74,S66,S67,S76,562 

2 3 w e s d x c e~c 1 SMC q GUL a GUL y 
S32,S33,577,S6~,S73,S64,S78,S63,SlB,S31,S09,S71,S9F,S61,S9F, $79 

6 7 z u h J n m GUL GUL aUL sp GUL 0 8MC 
S36,S37,S7A,$7~,S68,S6A,S6E,S6D,S9F,S9F,S9F,S20,S9F,S3O,S9E,S2E 

8 9 i a k 1 EST EST EST EST EST SMC EST EST 
S38,S39,S69,S6F,S6B,S6C,$2C,S2E,$9D,$9D,$9D.S9D.S9D.S9E. 59F, 59F 

o 1 234 5 678 9 A. a C 0 E F 

THE CAPS/GUALIFIER FLAG TABLE 
TABLE IS INDEXED BY KEYCODE. 
THE CORRESPONDING KEYCODE. 

EACH BYTE REPRESENTS THE ENTRY FOR 

- 36 -

; Msa 
; SOC 

i 510 

1520 

IS30 

; S40 

1550 



Used on Closure when a $9F is in the Keycode entry of the Shift or Regular 
Table. process a Qualifier. Also on Closure when the Caps Lock Key is 
being pressed (CapsLock flag is set). 

Used on Release when a $9E action code is in the Keycode entry of the ReleasE 
Table. 

Each byte has 8 flags : 

CQTABLE 

DATA. B 
DATA. B 
DATA. B 
DATA. B 
DATA. B 
DATA. B 

; LSB 
page 

07 - Caps lock flag when set means this keycode generates a 
shifted character when the Caps lock qualifier flag is set. 

06 Qualifier has an ESC ~ sequence flag. When set then must process 
the keycode as a non-repeating ESC ~ sequence. Also has a Release 
Lequenc: e. 

05 
04 
03 = 
02 
01 
DO 

Command ------
Alternate 
Fast 
Caps lock 
Control 
Shift 

This bit says which type of Qualifier 
key the Keycode represents. 

; M5B 
$00.$00.$00 •• 00.$00 •• 00.$00.$00 •• 00.$00 •• 00 •• 00.$00.$00 •• 00 •• 00 ;.00 
.00.$00 •• 00.$00.$00.$00.$00.$00.$00.$00 •• 80 •• 00.$00 •• 00 •• 00 •• 01 ;$10 
$00.$00.$00 •• 00.$00 •• 00.$00 •• 00 •• 00 •• 00.$80 •• 80 •• 80.$80.$80 •• 80 ;$20 
.00.$00 •• 80 •• 80.$80 •• 80.$80.$80.$00 •• 00.$00 •• 80 •• 04 •• 8O •• Ol.$eO ;$30 
$00.$00 •• 80 •• 80 •• 80 •• 80 •• 80 •• 80 •• 02 •• 08.$60 •• 00 •• 10 •• 00.$00 •• 00 ;.40 
.00 •• 00 •• 80.$80.$80.$80 •• 00.$00 •• 00 •• 00.$00 •• 00 •• 00,$00.$00.$00 ;$50 

o 1 ? 3 4 5 6 7 8 9 ABC 0 E F 

; ESCAPE SHARP(~) SEQUENCE TABLE 
FORMAT: (KEYCODE. FILLER, US/UC, SHIFT. COMMAND. CIS) 

Used on Closure when a $90 is in the Keycode entry of the Shift or 
Regular Table. 

; Used on Release when a $90 action code is in the Keycode entry of 
the Release Table. Releas 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: 
US/UC = when the Shift and Command key are not pressed 
SHIFT when only the Shift key is still being pressed 

COMMAND when only the Command key is still being pressed 

ETABLE 

DATA. B 
DATA. B 

CIS = when the Shift and Command keys are still being pressed 

KEYCODE FILL 
$20. 
$21. 

o. 
O. 

US/UC SHIFT COMMAND 
'00', 
'01' , 

'OA', 
'OB I, 
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, 14', 
'15' , 

CIS 
'lE' ; FUNCTION KEY 1 
'lF' I FUNCTION KEY 2 



DATA. B $22, 0, '02' , 'OC " '16' I '20' i FUNCTl.ON II,EY 3 
DATA. B $23, 0, '03' , '00', f 1 ~/ I I '21 ' i FUNCTION II..EY 4 
DATA. B $24, 0, '04·', 'OE', I 1 £oJ I I '22' , FUNCTION II,EY :5 
DATA. B $4A, 0, 'FF " 'FF " 'FF', 'FF' , LEFT COMMAND (CLOSURI-'i 
DATA. B $58, 0, '05' , 'OF', '19 " '23' , FUNCTION II..EY 6 
DATA. B $59, 0, '06', '10' , 'lA' , '24' , FUNCTION II..EY 7 
DATA. B $5A, 0, '07' , ' 11 ' , 'ill' , '25 ' , FUNCTION II,EY 8 
DATA. B $5B, 0, 'OS' , '12 f I '1(: , I '26 ' , FUNCTION II..EY 9 
DATA. B $5C, 0, '09 " '13' , '1D' , '27' , FUNCTION II..EY lO 
DATA. B $CA, 0, 'FE " 'FE', 'FE', 'FE' , L.EFT COM~·'AND ( RELEASE" 
page 

STANDARD MULTIPLE CHARACTER SEQUENCE TABLE 
FORMAT (KEYCODE,LENGTH,CHARACTER SEGUENCE) 

, Used on Closur~ when a .9E i~ in the K~ycode entry of the Shift or 
Regular Table. 

The LENGTH field is the number o. charact~rs in the CHARACTER SEQUENC~ Field 
The CHARACTER SEGUENCE 1S the characters to return ~or the Keycode. 

SMTABLE 
KEYCODE LENGTH CHI\RACTER SEQUENCE 

DATA. B $(l0, 2, $113,$43 , CURSOR RTGHT 
DATA. 13 $03, 2, $1.13,$48 , HONE UP 
DATA. 13 $07, 2, $18,$64 , ENTER 
DATA. B $OS, 2, $18,$44 ,CURSOR LFFT 
DATA. 8 !!lOB, 2, 51B,$42 ,CURSOR DllWN 
DATA. B $3A, 2, $1.13,$69 , BACK TAB 
DATA. B $~D, 2, 5113,$41 , CURSOR UP 
DATA. B $4E, 2, $30,$30 , DOUBLE ZERO-( 
DATA. B $FF, ° ; NUL.L KEYC::ODE 
page 

, RELEASE TABL.E 
FORMAT (KEYCODE,ACTTON.CODE) 

, Used on all Relea~e keycodes. 

The action code describes the type o' key: 

0O KEY ) 

- END OF TABU:: 

90 return an Escape Sharp Sequence .or this keycode 
9E a Gualifier key 

,all other = character code to return 

RLTABLE 
KEYCODE 

DATA. B $1 F, 
DATA. B $3C, 
DATA. B $3E, 
DATA. B $4S, 
DATA. B $49, 

ACTION CODr:: 
$9E ,RIGHT SHIFT 
59E ,CAPS LOCK 
$9E ,lEFT SHIFT 
$9E , CONTROl 
S9E ,FAST 



DA7A B 
DATA B 
DATA. B 

3REAK KEYCOnE TABLE 
SINGLE BYTE TA3LE. 

Used on all keycodes. 

$9E .LEFT COMMAND 
$91:': ;ALTERNATE 
$00 ; NULL KEYCODE - END OF TABLE 

THIS IS THE KEYCODE WHICH CAUSES START/STOP 

The fliler is to keep the file on an even byte boundary 

I3KEYCOD DATA. 13 

LENGTH EQU 
END 

$DF.O 

f.-VERSION 
SlART 

; BREAK CLOSURE KEYCODE.FILLER 

; LENGTH OF DATA AFTER TRANSLATION TABLE 
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