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Systems Analyst 2000C High-Speed TSB

2100 Product Training Guide %ggggATigync. Multiplexer

Course: MULTIPLEXING TECHNIQUES, 2000C HIGH-SPEED & 2000F HP
- TIMESHARE SYSTEMS

Objective: To enable Systems Analysts to support software utilizing the
12920A multiplexer, particularly the 2000C High-Speed and
2000F Timeshare Systems.

Abstract: . Techniques for programming the 12920A Asynchronous Multiplexer .
are discussed in detail, along with a functional description of
the hardware. The 2000C High-Speed and 2000F Timeshare Systems
are discussed, with emphasis on their use of the 12920A Multi-
plexer and the ways in which they differ from the 2000C.

Total Leﬁgth: Approx1mate1y 3 days, assuming that the prerequ1s1te is met; |
audio tapes are approximately 3 hours long.

Prerequisite(s): "Systems Analysts' 2000C Audio Tape Course", July, 1971,
by L. Walsh.

Chronology Suggested:

I. Study background material

- A, Ref's. (1) and (2)
B. Prerequisite (2000C Audio Tapes), if not already met.
C. Ref. ?5) pp. 1-10.

II. HP12920A Asynchronous Multiplexer Programming ‘
A. Ref. (9), tape #1, side A (plus notes and s]1des)
B. Ref.(7); remainder of Ref. (5).
C. Ref. (9) tape #1, side B and tape #2 (p]us notes and slides)
D. Exercises (1§ (2), and (3). :

ITI. Timeshare Systems, HP 2000C High-Speed and 2000F
Ref's. (4) and (6)
Exercise (4).
Ref. (9), tape #3 (plus notes and slides).
Ref's. (8) and (3).
Exercise (5).

ourse Review/Refresher

Ref. (9), tape #4.

Ref's. (5) and (7).

Ref. (9), notes and slides.
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Course References:

Organization of

HP02000-90017 (June '72) - 2000C Time-Shared Basic System
Operator's Guide.

HP02000-90016 (April '71, updated April '72) - 2000C: A
Guide to Time-Shared Basic.

May '72 - 2000C Time-Shared Basic¢ Internal Maintenance
Specifications. Pearson & Haccou.

HP S.A. Note #TS-65 (March '72) - Preliminary High-Speed
2000C Overview. Carpenter.

Jan. '72 - The 12920 Asynchronous Multiplexer: Application
Note. Lyman.

Nov. '71 - HP 2000C (High Speed) Time-Shared Basic System
External Reference Specifications. Pearson & Haccou.
HP12920-90001 (Aug. '72) - HP12920A, 12920A-001 Asynchronous
Multiplexer Interface Kits: Operating and Service Manual.

HP S.A. Note #TS-66 (March '72) - 2000C High-Speed:
Telephone Lines for Terminals Faster Than 30 cps. Carpenter.
Course tapes (casettes), outline, slides (July '72) -
Multiplexing Techniques and 2000C High-Speed and 2000F
Timeshare.

Audio Tapes:

Tape 1, Side A -- Information transfer, multiplexing, data

communications environment, possible methods of multiplexing,
introduction to the 12920A Asynchronous Multiplexer.

Tape 1, Side B and Tape 2 -- Programming the 12920A Asynchronous

Multiplexer.

Tape 3 -- The 2000C High-Speed and 2000F HP T1meshare Systems.
Tape 4 -- Course Summary and Overview.



I.

COURSE OQUTLINE

Multiplexing Techniques
Information Transfer

A,

- B.

1.
2.
3.

4.

Parallel transfer used in inter-computer and intra-computer
information transfer. _

Serial transfer used in data communications and hardwired
computer/terminal transfer. '

Components of serial transfer

a) parallel to serial converter _

b) modems (digital, frequency-shifted, digital)

c) serial to parallel converter

d) data source and data sink (computer and terminal)
Multiple-path serial transfer --

combine many converters to get multipiexer

How best to perform multiplexing task

1.

Anatomy of a serial character
Mark, space, start bit, band-rate, character size, stop
bits, parity, ASCII, full-duplex, half-duplex, echo-plex
defined. =

Macro environment

a) Telephone lines may or may not be emptoyed

b)  Asynchronous activity level

c) Terminals may differ in baud-rate, character size, code
convention, control signals®

d) RS232C interface standard specifies pin numbers and voltage
levels for data and control signals

e) ASCII code convention is-widely accepted, but it's not the

: only code employed

Possible solutions to multiplexing problem

a) Give each terminal special consideration in design of
multiplexer; deny support to teyminals having different
characteristics

b) Modify non-standard terminals to equate them to one or two
standard characteristics =~ .

c) Design a multiplexer that is totally general in nature;
let software conpensate for differences in terminals

d) Design a programmable "black box" which is software-controlled;
support the RS-232C interface specification; handle all
code conventions, but allow ASCII as the standard

Past HP solution - the 12584C =

a) Constant 880 Hz interrupt rate

b) Very software-dzpendent
c) Difficult to support non-standard terminals
d)

Limited baud-rate allowed



HP's

Desirable programmable features of "black box"
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Variable baud-rate and character size

Parity generation by hardware

Automatic hardware echo

Modem control levels

Interrupt upon receive/transmit character completion
Monitor modem status lines and interrupt on change
Recognize the BREAK character as a special case
Sample and collect received bits

provide a character buffer per port, in addition to the
bit-collection buffer

the "black box" would have to do

Recognize start bit

Count received bits and compare with programmable character
size

Sample received bits in accordance with programmable
baud-rate

Interrupt upon character completion

Recognize reception of BREAK during data transmission
Perform bit-by-bit echo (1/2 bit-time delay)

Accept from software logic levels for modem control
signals

Monitor status signals from modem and interrupt upon
change from software-specified value

new muitiplexer - the 12920A
Features of the 12920A

a)
b)
c)

d)

—+H
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N

Allows operation of 16 full-duplex ports simultaneously
Meets RS-232C specification

Allows cperation of 103- and 202-type modems, and  -the

801 automatic calling unit

Programmable speed, parity, and character size for receive
and transmit for each of the 16 ports independently
Provides a recejved-character buffer for each port

Echo can be turned on or off by software; when on, hardware
performs echo automat1ca11y

BREAK is recognized in a special fashion, and software is
notified with a specific indicator

5 diagnostic, receive channels are supplied (in addition
to standard 16 channels); these may be used for automatic
speed detection

Software may provide logic levels for two modem control
signals - Data Terminal Ready and Request to Send

Two modem status lines are monitored - Data Set Ready

and Signal Detect (carrier)

Any port may be operated over modems or may be hardwired
Each port's receive and transmit channel may be enabled
or disabled independently



Software required to operate the 12920A

a)
b)

Transmission, reception, and madem-control parameters

must be supplied for each port prior to its use - configuration

Reception interrupt handling

- receive interrupt determined by status bit

channel number available from interface

store character or perform special function

CLF to acknowledge interrupt, STC to enable next interrupt

interrogate status bits - break, parity, character-lost

Transmission interrupt handling

- transmit-complete interrupt determined by status bit

- channel number available from interface

- completion interrupt normally triggers transmission of
next datum

- CLF to acknowledge interrupt, STC to re-arm interface

Modem-control interrupt handling

- determine reason for interrupt (dial-up, carrier established,
hang-up, etc.)

- take appropriate action and re-arm interface

Real-time modem status determination

- stop scanning process and select a specific channel

- obtain real-time status and complete software processing

- restart scanning operation

D.  HP 12920A Programming Technigues [Tape 1, Side B]

1.

For 16 ports operating over 103's, three boards required

a)

2 data boards, LSC (12921-60001) and USC (12921-60002)
One control board (12922-60001)
Cables from interface boards to connector panel
(data cable is 12921-60003, control cable is 12922-60003)
Connector panel for 16 ports (30062-60002)
interface programming
LLSC and USC boards must be in adjacent I/0 slots
LSC used for parameters and data output, data input; all
flag and control signals are used on LSC only
USC used for channel numbers output, channel numbers and
status input o
Configuration (output parameters and channel numbers)
(1). reception configuration

- check SEEKING status bit prior to configuration

- supply parameters for enable, echo, diagnose,

character length, baud-rate to LSC

- supply channel number to USC
(2) transmission configuration

= check SEEKING

- supply parameters for enable, parity generation,

diagnose, character length, baud-rate to LSC
- supply channeil number to USC



e) Actual information transfer
reception interrupt handling

(1)

(2)

(3)

_by

hardware:

start bit begins sample

bits echoed at sample-time

oscillator bumps baud counter

bayd counter = parameter causes sample

least significant data bit first, parity last

bit counter = character length causes flag to be se
flags are bufferred (16 flip-flops)

bits copied to character buffer when flag turned on
interrupts unstructured

BREAK caused by no mark within data bits

only first character of BREAK is echoed and

causes interrupt

software:

input data from LSC, channel from USC

determine reception from status bit in USC word
sample program on slide 12

transmission interrupt handling

..by

software

first output character normally sent upon reception
of carriage return

transmit interrupt used to trigger transmission

of next character '

bit 7 of data character must be consistent with
parity generator

synchronization word for delay purposes simulates
an all-mark (idle) condition

stop bits must be supplied with data character
hardware

escillator bumps baud counter

baud counter = parameter causes bit transmission
data bits transmitted LSB data first, parity last
parity generated at transmit time

bit counter = character length causes flag to be set
flags bufferred (as in reception)

stop bits ¢f data character must be marks or long
space couid result (chatter at terminal)

use of diagnostic channels

- set diagnose bit in configuration of transmit
charnnel {0-15) tc lash its output to the § receive-
ciiy channels (16-20); configure each of the six
cnannels for a difrerent speed to allow automatic
speed detection, wnile diagnostic bit set during
recepticn configuration.
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Control interface programming
a) 103-type modem operation
- suppiy 12922 with logic levels for Data Terminal Ready
and 'equest to Send (command signals C1,C2)
- monitor status lines Data Set Ready and Signal Detect
(status signals S1,52)
b) 202-type modem operation
- for full-duplex, 4-wire operation over leased line, can
be treated like 103 operation
- for dial-up operation (half-duplex) an additional control
board is required for command lines Supervisory Transmit
and Frequency Select, and status lines Supervisory Receive
and Clear to Send
c) 12922 has one-bit registers which are dedicated to the
command signals (C1,C2) and stored status values (SS1,552)
d) software must initially load the 12922 with values for
€1,€2,5S1, and SS2 (1ike configuration)
e) output control word to 12922 spec1f1es
scan (on/off)
update (on/off) - whether to consider EC1,EC2
channel number
EC2,ECT1 - enable locks for strobe of C2,C]
€C2,C1 - command values
ES2,EST - enable comparisons (SS1=S1?, S$52=52?)
: S52,S8ST - comparison values for modem status
f) initialization program - slide' 15
g) input status word from 12922
12,11 - indicates whether SS2#S2 or SS1#S1
ES2,ES1 - from board (same-as were output)
S2,S1 - real-time values at interrupt time
This word can be output to the 12922 in order to allow
interrupt on subsequent change.
h)  control interrupt handling program - slide 17
i) real-time status retrieval program - slide 18
Command and status signal requirements for data communications
<1ide 19
CO!d1t10nS for 202-type modem operation - slide 20
Review of 12920A programming techniques



II. The 2000C High-Speed and 2000F HP Timeshare Systems [Tape 3]

A. Concept of a communications processor

1. Devoting an entire processor to. terminal I/0 increases the
efficiency of both functions - problem-solving by System
processor, terminal handling by Communications processor.

2. Moaules of communications processor

a)
b

—H D QO
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initialization

power-fail/auto-restart driver

processor interconnect driver

TBG driver (ENTER, LOG-ON, line drop-out timing)
multiplexer driver

modem control driver

Tine printer driver

3. Thus, the I/0 processor is almost totally interrupt-driven.
Only initialization and idle are not caused by interrupt.

B. Relationship between 12920A and 2000C High-Speed I/0 processor
1. Initialization effects TTY tables only

a)

b)

parameter words
?RPRM - reception
?SPRM - transmission
?PPRM - modem control
initial values
?RPRM: 110baud
11 bits per character
echo on
enable on
?SPRM 110 baud
11 bits per character
parity generator on
enable on
?PPRM Data Terminal Ready on
Request to Send on

2. Data board (12921) interrupt processing

a) Routines MPXIO and MPYIO are invoked to handle receive/trans-
mit interrupts

b) Upon recepticn interrupt, the input character is tested
for special handling; normal characters are bufferred.
If code conversion required, it is done first.

c) Status bits for parity and character lost are not interrogate

d) Abort triggerred by BREAK status bit on receive interrupt

e) Output completion 1nterrupt triggers output of next buffered
character

3. Modem control interrupt processing

a) 12922 primed to interrupt if either Data Set Feady (L()
or Signal Detect (CF) goes true

E) If Carrier goes true, the driver simply discontinues
Tine-dropout timing, in case it had begun

c) If Data Set Ready goes true, the driver initiates log-on
timing (120 seconds)

d)  If either CC or CF goes false, the driver begins line- dropout

timing



IT.

2.

3.

Time-base generator interrupt processing

a)

Interrupts occur every 100 ms. At each interrupt the
TTY table for each user is scanned for disconnect, ENTER

- timing, log-on timing, line-dropout timing, and user
" "hung-up bits.

“ When Tline-dropout times out, tells System Processor

"that user hung up; after housekeeping, System tells

I/0 Processor that user-hung-up.

When log-on times out, turns aff log-on timing,
line-drop-out timing, and user-hung-up bits; it then
turns off Data Terminal Ready on the 12922 and sets
phones-disconnect -
When ENTER times out, resets ENTER-timing, sets
no-input, resets echo, and tells System that ENTER
timed-out

Hang-user-up bit set causes reset of hang-user-up,

log-on timing, and line-dropout timing; phones-disconnect
js set; and Data Terminal Ready is dropped
Phones-disconnect bit set causes reset of phones-disconnect
and reconfiguration of 12921 and 12922 for next caller

TBG driver occasionally retrieves real-time status (stop
scan, select channel, get status, start scan)

Commands different, 2000C vs 2000( High—%peed/ZOOOF
1.

Deleted in 2000C High-Speed, 2000F

FAST, SLOW

Added in 2000C High-Speed, 2008Ff

SPEED, PORT - concerning terminal characteristics
PRINTER, LPRINTER - concerning the line printer

Modified in 2000C High-Speed, 2000F

HELLO - sometimes a terminal-sub-type is required

Differ(nce between 2000C High-Speed and 2000F

Tie 2000F uses 2100A with hardware floating pint; the
2000C High-Speed uses pseudo-floaging-point routines.

2000C High-Speed/2000F Communications Processor
ccre map - slide 21

Selected communications processor routines - slides 22a through 32b



ITI.

Summary and Overview [Tape 4]

A.

Introduction

Course covers multiplexed information transfer techniques, a
description of the 12920A asynchronous multiplexer, how to
program the 12920A and a discussion of the HP Timeshare Systems
2000C High-Speed and 2000F.

Information Transfer

1. Parallel transfer used inside a computer and for communication
from one computer to another.

2. Serial transfer used for communication between a computer and
its terminals, or between two terminals.

Serial Information Transfer

1. Serial transfer may take place in a local environment, and
must take place in a remote environment.

2. Local serial transfer = hardwired communication

3. Remote serial transfer is called data communications. We
consider only asynchronous data communication in this course.

4.  Asynchronous serial data-communication takes place over common
carrier (e.g. telephone) lines. Modems perform interface
between digital signal requirements of computers and
terminals and analog signal requirements of the common carriers.

5. Since computers think in parallel, in order to prepare data
for serial transmission (and in order to interput received
serial data), there must exist, between computer (or terminal)
and modem, a code transformer (parallel-to-serial, serial-to-
paraliel).

Multiple Serial Data Paths

1. From an economy standpoint, for systems requiring communication
with many terminals, it is better to combine a series of
parallel-serial/serial-parallel converters into one piece
of hardware. .

2. The combination of many such converters is called a
“multiplexer".

The Data-comm Environment for Asynchronous Information Transfer

1.  Terminals' characteristics may vary in speed, character-size,
code coavention, and in other ways which are more subtle.

2. Some terminals are designed for half-duplex operation (can
only receive or only transmit at a given time - cannot do both
simultaneous); in such a terminal, when a key is depressed,
it is transmitted and printed at the same time; when a character
is received it is printed.

3. Other terminals operate in full duplex mode (simultaneous
transmit and receive); when a key is depressed it is simply
transmitted (not printed); received characters are printed.

A full-dupiex receiver, upon receipt of a character, in turn
transmits the same character back to the terminal for printing;
the mode of operation is called echo-plex.



II7.

HP's

Telephone lines and modems may be employed to carry data
over long distances. Or, a simple cable may be used for a
local terminal.

Activity level from one terminal to another is totally
asynchronous and (on input) uncontrollable.

A standard serial code convention is in wide use among
terminal and computer manufacturers - ASCII. Others include
EBCDIC, Cal1/360, Baudot, Six-level Transcode - but ASCII
is the current attempt at standardization.

The EIA Standard, RS232C, is a set of rules governing pin
conhectors and voltage levels for purposes of interfacing
computers, terminals, and modems.

Solution to the Multiplexing Problem - the 12920A

Features
a) programmable
baud-rate
character size
parity generation (odd/even) for 8-level code (on/off)
automatic echo (on/off)
16 independént ports
independent transmit and receive channels for each port
self-diagnosis via 5 receive only diagnostic channels
b) automatic :
modem status monitoring
input character buffer per port
RS232C I/F
interrupt upon input and output character completion
bit sampling, distribution, and collection
break reception recognition
Software requirements
a) configuration
initially load I/F with parameters for receive and transmit
b)  interrupt processing
determine if receive or transmit complete
buffer input (or process it)
supply next output character
control echo when necessary
compute parity other than 8-level
furnish modem control logic levels



ITI. = G. Programming the 12920A

1. General
a) 3 boards required for 1-16 ports over 103's
- data, LSC & USC (12921-60001,2) in adjacent I/0 slots
- control (12922-60001)
b)  For 202 dial-up for 1-16 ports add 1 control board (total - ¢
2. Data I/F Programming
a) Separate into configuration and interrupt processing
b) Configuration - receive channel
- output parameters for baud-rate, character size, echo
and diagnosis (LSC)
- output channel # with each parameter word (USC)
- no interrupt occurs -- must check SEEKING bit of
status word before outputting
c) Configuration - transmit channel
- output parameters for baud-rate, character size,
parity generation, diagnosis (LSC)
- output channel # with each parameter word (USC)
- no interrupt (check SEEKING)
d) Interrupt processing
- interrogate receive/transmit status bit
- store or process input
- provide next output
- interrogate break reception during output
3. Modem control I/F Programming
a) Initialize control signals, status monitors
b)  Interrupt processing
- determine physical reason for status change
- modify control output signals in accordance with new
status
- change status monitor state of I/F to allow interrupt
upon another change
- set-up timer for carrier loss in case "hit" (not
hang-up) occurred :
c) When using auto-speed-detect capability, set up
diagnostic ports for various speeds so that baud-rate
can be determined by process of elimination.



IIT. H. Use of the 12920A: HP Timeshare Systems 2000C High-Speed, 2000F

1.  Hardware employed
- 2 kits (12920A) to allow 32 ports via 103's
- TBG to time log-ons, enter time-outs, line-dropouts
- Use of 12920 resulted in less code than 2000C multiplexing,
therefore, a line printer has been added as an option
(2610, 2614, 2767, 2778).
' - interconnect to System processor
2. Software
a) 1/0 processor totally different from B/C
b) System processor in C' same as C, except 4 Tibrary routines.
c) System processor in F only differs from C' in that
floating point 2100A micro-code employed instead of
pseudo-floating point routines.
3. Commands different from 2000C
a) FAS & SLO of C deleted
b) New commands

SPE - specifies speed & character size for port(s)
System(POR - prints speed & character size for all ports
Console{PRI - adds or deletes LP from system, specifying typ
LPR - allows user to request LP for output

Q° - suspends LP output, user maintains LP
WC - resumes LP output following QC
c) Changed command
HEL - sometimes necessary to specify terminal
sub-type
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12920
ASYNCHRONOUS MULTIPLEXOR

FEATURES

16 I/0 CHANNELS
RS-232-C I/F

CONTROL LINE CAPABILITY ALLOWS 103 AND 202 MODEMS
AND 801 A.C.U,

PROGRAMMABLE SPEED, PARITY, AND CHARACTER SI1ZE FOR
EACH CHANNEL

ONE CHARACTER BUFFER PER CHANNEL
AUTOMATIC, PROGRAMMABLE ECHO

FIVE AUXILLAIRY RECEIVE CHANNELS ALLOWS AUTOMATIC
SPEED DETECTION

SIMPLIFIED BREAK DETECTION
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PARAMETERS FOR DATA RECEPTION
) (') (¢3 i ) | .
15 01 113 {12 11 18 8 7 9
! ! L 5 1 | | ] )
ENA']ELE CHARACTER . BAUD o
PARAMTS (1) LENGTH I~ RATE i
OR ECHO
DATA (f) DIAGNOSE
TRANSMIT (1)
OR
RECEIVE ()
1 ON indicates parameters
v OFF indicates data reception parameters
! ON indicates that reception is enabled for this part
I ON indicates that echo is to be performed during bit-bg-bi%.
; réception
p OFF disables diagnostic operating mode
1 = 2%&12,=18. = 8 data bits
P .’5 825705,  data pits
1, £l 9 8, ¢ 9{1 1,9
= 2028= 13?63‘1# Loo - 1
i.e. baud rate = 110
| : ? | i
%Hcili ble 1 pl1 b 6 ¢ b 4 1 ¢
L 5 , ! ! i i ! 1 1 i |
OR

|i3]202

(”PARAMETER ~ WORD FOR DATA RECEPTION:
2 BAUD RATE = 110

CHARACTER SIZE = 8 DATA + 2 STOP BITS
<i ECHO = ON



u'oioe(‘ I/O boa r'c[

CHANNEL - NUMBER WORD
SUPPLIED TO USC BOARD

15| 14 10| 9 , 0

¢  CHANMEL
NUMBER ?

EXAMPLE: channel # 10

LDA CHAN (CHAN 0CT 12)

ALF ,ALF

RAL,RAL (RESULT = 024000)
OTA USC

-
.

Uprpes  T/0 beadd

RECEIVE STATUS WORD
"'SEEKING' INDICATOR

g ,
| 15 | 14 0] 9 4| 3721 110
| i { | ] i ] i { i
DIAGNOSE//
CHANNEL -
< NUMBER > BREAK ARACTER T
b SEND (1)
SEEKING: if ON, indicates that the OR
data interface is circulating RECEIVE (0)

searching tor the channel number
specitied by a previous output operation



RECEIVE CONFIGURATION

SAMPLE PROGRAM FRAGMENT

RECEIVE INITIALIZATION - 110 BAUD, SIZE = 10 BITS, ECHO - ON
ENTER WITH
B = CHANNEL NUMBER

KN
w
ON
"

INITR NOP

STA INTA RETAIN A

LDA RPARM GET RCV PARMATERS
JSB ouT & OUTPUT

LDA INTA RESTORE A

JMP INITR, 1 EXIT

% GENERAL OUTPUT ROUTINE - -
w ENTER WiTH: A = PARAM/DATA; B = PORT #

i
FiY

ouT NOP
STB INTB RETAIN PORT #
CLF & DISABLE INTERRUPTS
LIB usc GET STATUS WORD
SSB STILL SEEKING?
JMP %ea2 YES - WAIT,
0TA LSC OUTPUT PARAM/DATA
LDB INTB GET PORT #
BLF,BLF SHIFT PORT #
RBL ,RBL TO BITS 14 - &
0TB usc OUTPUT PORT #
STC LSC INITIATE OPERATION
STF &7 ENABLE INTERRUPTS
LDB INTB RESTORE B,
JMP CUT, I EXIT
RPARM oCcT 131282 RECEIVE PARAMETERS
INTA BSS ]
INTB BSS 1
LSC EQU 128

usc EQU LSC+1

e

e



PARAMETERS FOR DATA TRANSMISSION

(]) (]) ) 1 )
! 15 1 14} 13 112 |11 10 8 |7 ;:]
| 7‘ = I 1 i ! 1 i } 1 i 3 v
PARAM'S (1) 1‘ A |
OR L A0S CHARACTER BAUD
DATA (0) LENGTH RATE
TRANSMIT (1)
OR
RECEIVE (0)
1
Parameters
1
Transmit parameters
% i Transmission enabled for this port
1 |Generate parity
ﬂ’ Disable diagncstic operating mode
_ _ _ 8 data bits
=2 € 125 =101, =, stop bits
y g
i i
!
1‘/5 g £ g £ ﬂ(j
I ! 1 1
= 2028 = 130]04g 14,400 _ i
110
| ‘ i.e. baud rate = 110 \
g;‘fi:ii,@’ﬁ"sz’,iﬂﬂfﬁﬁﬁlﬁ!
] ¢ | i i i i i i I} b ) '

baud - rate = 110
171202 , character size ~ 8 data + 2 stop bi
&i parity generator = QN

OR j;‘parameter - word for data transmission




TRANSMIT CONFIGURATION

SAMPLE PROGRAM FRAGMENT

°

% TRANSMIT INITIALIZATION - 110 BAUD, SIZE = 10 BITS, ASC JT

® ENTER WITH
% B = CHANNEL NUMBER

ol
"

INITS NOP
STA INTA RETAIN A
LDA SPARM GET XMT PARAMETERS
JSB ouT & OUTPUT (SEE SLIDE 9)
LDA INTA RESTORE A
JMP INITS, T EXIT

SPARM 0CT 17202 TRANSMIT PARAMETERS



DATA RECEPTION

INTERRUPT INPUTS

Receive data from channel (LIA LSC)

isbis . aoje, . . . o]
CHANNEL <%_____.DATA.______54
NUMBER

PARITY

Receive status from channel (LIA USC)

fshe ., 18

SEND (1) OR

CHARACTER RECEIVE (0)

LOST

SEEKING

12



PAGE Q0m2 #@1l

ag9l ASMEB,A,B,|

2002w

P003% THIS PROGRAM READS A LINE FROM PORT @ AND WRITES THAT LINE
AuM4» ON PORT 5,

2AA5 %

Ad0N6 Qo160 ORG 1008

gve7 00102 103109 START CLF @ DISABLE INTERUPTS,
2008 Q101 N6P243 LDA BUFA SET UP BUFFER .
2009 NR102 Aa70310 STA BUF ADDRESS COUNTER,
2010 00183 n64242 LDB NEGJ3S

An11 2piQ4 n74313 STB TEMP

012 90105 pp6d4epQ cLB

2813 Q0106 174000 $T8 0,

2014 00107 po2QR4 INA

AB15 00110 @34313 ISZ TEMP

AB16 Aa1ll B24106 JMP  ww3

2017 20112 03400 CCA INITIALIZE

2218 00113 270311 STA SWi BYTE POINTER,

2819 Q0114 paéagn CLB PORT ZERD,

2920 rAL115 A6R316 LLDA RPARM GET INPUT PARAMETERS,
PU21 ep116 ni1422e JSB QUTE PRIME PORT ZEROD,
QB22 @AR117 122314 LOOPY SFS LSC HAS A CHARACTER
2823 20120 m24117 " JMP =y BEEN TYPED?

A024 gu121 102514 LIA LSC YES,

AUed 7R122 M10236 AND MASK

A026 Q0123 A7nR343 STA TEMP

2027 0pi124 064311 LDB Swi WHICH BYTE SHOULD
2028 0p125 ep60R2 SZB CHARACTER BE LOADED INTO,
2929 0p126 pel1727 ALF,ALF UPPER BYTE,

2030 02127 1303190 I0OR BUF,I

2031 4130 170310 STA BUF,I

AUl32 ME131 pOB6AB3 SIB,R8S

2633 20132 n34310 ISZ BUF RUMP BUFFER ADDRESS,
ap34 2AP133 pe7e0R CMB SWITCH THE

20835 ani34 074311 STB SwWi BYTE PQOINTER,

2036 00135 p60313 LDA TEMP

AR37 00136 p50237 CPA CR WAS CHARACTER A CR?
2038 @AB137 P24142 JMP  OUTPT YES,

ABI9 Gpld4n 103114 ~CLF LSC~-

AR42 0n141 p24117 JMP LOOPI]

2941 0e142 260241 OUTPT LDA DSABL DISABLE INPUT FROM
NRd42 Qp14) 26400 cLB PORT

AB4d Q144 p1rA220 JSB QUT 7ERO,

NB44 00148 102058 HLT 558

BR4A5 D146 REM315 LDA CPARM GET OUTPUT PARAMETERS
P46 00147 n6a314 LDB8 FIFTN FOR PORT 15,

nAR4a7 op15e ni1d220 JSB OUT PRIME PORT 15 FOR OUTPUT,
ap48 Q@151 102114 8STF LSC

2049 D152 nEP243 LDA BUFA SET UP BUFFER

P850 @153 070310 3TA BUF ADDRESS COUNTER,
AB51 20154 ppI4Qe cCa INITIALIZE

AdpsSe @155 70311 STA Swi BYTE POINTER,

a5y o156 160316 LOOPO DA BUF,I GET OUTPUT WORD,
AB54 20157 p64311 LDB Swi GET BYTE POINTER,
2055 @ui6e pa6oe2 578 WHICH BYTE?

ap56 Q0161 w1727 ALF,ALF UPPER BYTE IS THE ONE,



PAGE 0QQA3 #01
2057 0op162 P1@236 AND MASK
2058 00163 230235 I0OR STOP ADD THE STOP BITS,
2059 nn164 pp6aR3 S7Z8,R8S IS THIS THE LOWER BYTE?
2B60 Qw165 174310 STB BUF,? YES, BLANK BUFFER,
A061 QU166 po6eR3 SZB,RS8S
2062 Q0167 934310 187 BUF YES, BUMP BUFFER ADDRESS,
2063 @oi7e po7e0n CMB SWITCH THWE
064 Q0171 074311 STB 8Wi BYTE POINTER,
P65 Qp172 r64314 LDB FIFTN PORT 15,
2066 QR173 102344 SFS LSC
pa67 0ou174 224173 JMP  wwy
2868 Q0175 m14220 JSB  OUT o ODUTPUY CHARACTER,
BA69 QpL76 pi1p236 AND MASK
ne7e 0v177 obe2dy7 CPA CR WAS IT A CR?
AA71 p200 p24202 JMP  we2 YES,
872 ap2nl 9241586 JMP  LOOPD NO,
AR273 Q@282 o6p24p LDA LF QUTPUT
A874 Q0203 P3N2AS IOR STOP— A LINEFEED
275 Qo204 112314 SFS LSC
AB76 Qn2es P24204 JMP  we| PORT
AB77 0B206 M14220 JSB ouUT 15,
AR78 0Qp287 npbB4ep CLB PORT ZERD,
2479 0@212 60317 LDA SPARM GET OUTPUT PARAMETERS,
QVBY Qp211 Q14220 J8B8 OUT PRINME PORT @ FOR OQUTPUT,
An81 0P@212 n6M24p LDA LF ouUTPUT
2082 2Ap213 n3@235 IOR STOP - A LINEFEED
ARBY 0M@E214 102314 SFS LSC T0
an84 QU215 n24214 JMP  wm{ PORT
ABBS ME216 214229 JSB OUT ZERD,
AB86 PpP217 Q24100 JMP  START
QUB7
U8B
089 Q0220 ogpanee OUT NOP
Apsy 1p221 @743412 STB INTB RETAIN PORT NUMBER,
2091 @p222 1646515 LIB USE GET STATUS WORD,
AB92 awn223 ne6020 S8p STILL SEEKING?
2093 0r224 p24222 JMP  wew? YES, WAIT,
AnQ4 QAm225 102614 OTA LSC OUTYPUT DATA/PARAMETERS,
U958 0p226 p6a312 LDB INTB GET PORT NUMBER,
2096 @n227 eud727 BLF,BLF
897 @u232 pr5222 RBL ,RBL
ABS8 QR231 106615 0T8 USC oUTPUT PORT NUMBER,
ABO9 MAR232 173714 STC LSC,C - INITIATE QPERATIN,
100 QB233 64312 LDB INTB RESTORE B,
2101 0234 124220 JMP OUT, T RETURN,
a1@2«
BLA3w
A104 @n235 p4al3ben STOP OCT A3622
2105 Q@236 PEEL77 MASK ocY 177
Aia6 @n237 nerd1s5 CR ocY 45
21087 Q2240 P12 LF 0oCT 12 i
A198 Q0241 121202 DSABL OCT 121202— O..ile
2129 Q@242 177734 NEG3IS DEC =36
2112 ¢e24) epn244 BUFA DEF BUFR
#2111 Q@244 puade@ BUFR BSS 36
112 Q0319 predea BUF BSS



PAGE 0004 HO1

A113 np3l) ovrRer  SWi BSS ¢
A114 0p312 ereROC INTB BSS 1
a115 0Op313 e2RRAR TEMP BSS 1

n116 0014 L8C EQU 14B

2117 oenis usc EQU 138

2118 00314 ne@Q17 FIFTN DEC 1S

2119 Q@315 1704”5 CPARM OCT 170405 OUTPUT PARAMETERS FOR PORT 1
2120 9p316 131202 RPARM OCT 1312024

2121 @317 171282 SPARM 0OCT 171202 " .. ¢ Thp

a122 END ‘

*% NO ERRORSw ety Onded



MUX

RTURN

SEND

FIN

NOP
LIA  USC
ALF,ALF
RAR,RAR

AND  BI7
STA  UNIT
LIA  USC
SLA

JMP SEND
RAR,RAR

SLA

JMP  BREAK
LIA  LSC
AND  BI77

®

©

13

DATA RECEPTION

INTERRUPT PROGRAMMING

Input status word
and
isolate
unit #
Store channel #
Get status again
Bit 0 = ON? (send?)
Yes.
Shift bit 2 to LSB
Break depressed?
Yes,
Input data word.
Isolate received character

(store character and/or
perform special function)

STC  L5C,¢C
JMP MUK, |
LDB  BPNT
ERB

LDA B,
SEZ,RSS
ALF,ALF

AND  BI177
CPA  CR
M2 FIN
LDB  UNIT
JSB OUT

©

Acknowledge mux and re-arm
Exit

Xmit. intrpt.--Send next character
Change byte ptr. to wd. ptr,
Get word in question
Left - half needed?
yes = shift.

Carriage ~ return?

Yes - special action.
Get unit number
Output next character

(check for special

acticn)

JMP RTURN

Exit normally.



DATA TRANSMISSION

INFORMATION OUTPUT

Output data to a channel (OTA LSC)

(@) (1) ,
tsjis] h']r‘ 19, L1
PARAMETERSﬂ(I) SYNC ‘<—- DATA ————>|
OR DATA (0)  \
TRANSMIT(1)

OR RECEIVE(0)

Synchronization Word for ASCIL Terminals

0L5577

Mask word for JOR with ASCIT data character

041400

14



CONTROL INTERFACE PROGRAMMING

OUTPUT CONTROL WORD

s s {13, B (T 6‘5 ‘*\3\2\‘\¢J
A T\ A ‘T A T N\
) EC2 c2 ES2 ss2
SCAN <$__£HANNtL ECl cl ES1 SS1

UPDATE] NUMBER

SCAN:

UPDATE:

EC2,ECI:

c2,Cl:

ES2,EST:

$S2,SS1:

ON Causes control interface to step through
each channel, comparing input status bits
(real time) with the stored status bits (soft-
ware - supplied); when a difference is found,
scanning halts and an interrupt occurs.

ON enables output latches for C2 & cl and
causes the enable bits ES2 & ESI to be stored
along with the stored status bits $S2 & SSI
in the random ~ access memory.

if ON when UPDATE=ON, then the corresponding
command bit (€2 and Cl1 respectively) is stored
in the interface.

command bits, set to enable associated command
line; on first control interface Cl = Data
Terminal Ready (CD) & C2 = Request to Send (CA);

‘on second control interface, Cl1 = Supervisory

Transmit (SA) & C2 - Frequency select (CH).

enable bits Tor comparison logic; stored in
rar.dom - access memory, and enable comparison
logic when ON; if an enable bit is set when a
difference is detected between an input status
(s2,51) and a stored status (s52,551), scanning
stops, a flag bit is set (12 or t1), and an
interrupt occurs.

stored status bits that are stored in the random

access memory for comparison with input status bits
(s2, S1) during the scanning operation; on the first

control interface, SSi=Supervisory Receive (sB) &

552 = Clear to Send (CB).
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CONTROL INTERFACE PROGRAMMING

INITIALIZATION

Ay

* |nitialize control {/F for ports 0 - 15

*
CLB Set channel = @
L.DA INCTL  Get init. control - word
INITC JSB couT OQutput control - word to channel
INB Next Channel
CPB D16 @ - 15 done?
RSS yes,
JMP INITC no -~ [nit. next.
ICNTL ocT 1406374 Scan, update, and ==
* Set; EC2, ECl, C2, CI, ES2. ESI
¥ Reset: S§S2, SSi
D16 DEC 16
*
* Control [/F output routine:
* A = command - word (channel # = 0)
* B = channel # (right - justified)
couT NOP
STA CA Retain A
STB CB & B
BLF,BLF Rotate channel # to 13 - 10
RBL, RBL
10R B Insert channel # into control - wd,
CLF ] Disable interrupts

0TA CNTRL  Output command - word
STC CNTRL,C Enable the command

LBA CA Restore A
LDB CB & B
STF J4 Allows interrupts
JBP couT, ! Exit.
CA BSS i
CB BSS |

CNTRL EQU USC + 1 One control borard - 103 operation.



CONTROL INTERFACE PROGRAMMING

INPUT STATUS WORD

15114 {13 10] 9 817 615 L1 3 211 0
| | L
CHANNEL
IW%
Iz T ' ES2 ES1 S2 Sl
12,11 : flag indicator bits; ON indicates that comparison
logic detected a difference in corresponding
status (which caused the interrupt)
ES2,ESI : copies of enable - status bits from the random
access memory
$2,S1 real-time status values at time of interrupt;

on first control board S| = Data Set Ready

(CC) &5z = Signal Detect (CF); on second control
board, S1 = Supervisory Receive (SB) & S2 =
Clear to Send (CB)



CONTROL INTERFACE PROGRAMMING

INTERRUPT HANDLING ROUTINE

* Routine to handle interrupts
% from control I/F (CNTRL)

ot
"

K%
r

CINT

CRTN

CSTAT
UNIT
B3
817

NOP

. (Save registers)
CLF g Disable further interrupts
LIA CNTRL Input status of control T/F
STA CSTAT
ALF Shift channel #
RAL,RAL to right - justified
AND B17 Isolate channel #
STA UNIT and save.
LDA CSTAT Input status again,
ALF ,ALF isolate
AND B3 I2, 11 (right - just.)
ADA * + 2 Branch on
MP AT value of (21 2)+T1
DEF  *+1,T
DEF CERR
DEF cC Data Set Ready changed
DEF CF Signai Detect changed
DEF CCCF  Both changed.
LDA CSTAT Common return point.
0TA CNTRL Copy new S2, S1 to SSZ, SSi.
STC CNTRL,C Resume scan.

. (restore registers)
STF g Allow interrupts
JMP CINT,I Exit
8SS 1
BSS i
oCcT 3
ocCT 17

18



CONTROL INTERFACE PROGRAMMING

OBTAINING REAL-TIME STATUS

% Routine to capture real-time status-word
* Enter with

ata
£33

GSTAT

Interrupts

off

A = channel # (right - justified)
* Upon exit

Interrupts
A = status
Scan ON
NOP

AND
ALF,ALF
RAL ,RAL
0TA

LIA

OTA

5TC

JMP

off
word of given channel #

(save registers - except A)

B17 Mask to 0-17 B (channel #)
Rotate Channel # ‘
to 13 - 10 in A.

CNTRL Stop scan & ''dial" channel /
CNTRL Input real-time status
CNTRL Resume scan

CNTRL,C Enable CNTRL
(restore registers - except A)

GSTAT,l  Exit



DATA TRANSMISSION
REQUIREMENTS

AUTO-ANSWER

(1)
(2)

DATA SET "AUTO" BUTTON DEPRESSED
CD, DATA TERMINAL READY, ON

103 COMMUNICATIONS:

(1)
(2)
(3)
(%)

CC, DATA SET READY, ON
CF, CARRIER DETECT, ON
CD, DATA TERMINAL READY, ON
CA, REQUEST TO SEND, ON

CAUSES FOR DISCONNECTION:

ey
(2)
(3)
(&)
(5)
(6)

(7)

CD, DATA TERMiNAL READY, OFF
CARRIER LOSS, WITH CARRIER-LOSS-DISCONNECT OPTION
3-SECOND SPACE, WITH LONG-SPACE-DI|SCONNECT OPTION
PRESSING DATA SET "'TALK'" BUTTON

10-SECOND SIGNAL LOSS FROM DDD NETWORK

HOUSEWIFE CALL, WITH OPTION TO DISCONNECT IF
CARRIER DOES NOT COME UP 10-20 SEC, AFTER CC,
DATA SET READY, COMES UP

CABLE OR DATA SET UNPLUGGED

20



CONTROL INTERFACE

202-TYPE MODEM OPERATION

Possible modes of 202 operation
(1) Full-duplex over leased-line, 4-wire
line,
(2) Half-duplex over DDD switched network

(2-wire line).

Hardware required
(1) For full-duplex operation, modems are
used in a 103-type mode; thus only

one control 1/F is required to supply

Data Terminal Ready and Request to Send.
(2) For half-duplex operation within the 202

speed range, one must use Request to Send

and Clear to Send to allow time for echo

suppression between line turnaround; thus,

two control 1/F's are required,

£l



OCTAL WO

COMMUNICATIONS PROCESSOR

2000C HIGH - SPEED & 2000F

D #

2

Initialization

I

Interrupt
locations

21

40

“PANIC”

Ls

Multipliexer
constants

101

Line printer
constants

125

Gen. usage
constants

352

Teletype
tables

1552

RFS driver,
decode &
branch
(from SYS)

1660

OMTOM
driver
(to SYS)

1711

MUXOR
multipiexor
output rtne,

1740

MPX1i0 &
MPYiO
multipiexer
cinterrupt
nanders

2755

Line printer
driver

3332

Service
routines
(from RFS)

o
o~

ota
"

CORE MAP

4554

DS181s
DS1g2

Phones
driver

5817

1CNVR
Selectric
input
conversion

5343

OCNVR
Selectric
output
conversion

5615

CTBPl ¢
cTBP2
Selectric
conversion
tables

6217

TBGEN

Time - Base
generator
driver

6463

INIF &

I NI
Initialization
section

6675

IDLE
loop

7055

POWF

Power fail/
Auto restart
driver

7647

TTPT
Pointers to
TTY tables

7707
17607

user
buffers

wts
<

22



PAGE 0802 s01}

22-a

0801 ASMB,A,B,C,L 1/0 PROGRAM 280@C W8 (VER A) 4/17/72
8062 0008082 ORG 2

@003 00802 124003 JMP weq,1

2884 0Q00R3 886660 DEF INI ADDRESS OF INITIALTYZER
0885 00804 114335 JSB POW,1 POWER FAIL

2086 @0005 182085 HLT 8 PARITY ERROR

2887 sup

0808 @Bann A EQu 0 A REGISTER ADDRESS

2889 00@0! 8 EQU 1 B REGISTER ADDRESS

Beit oeais c1 EQU 108 CHANNEL FROM OTHER MACHINE
8812 00011 c2 EQU 118 CHANNEL TO OTHER MACHINE
3213 20a10 ORG C1

3814 080010 15552 'J88 RFS

8815 @00i1 106711 cLe c2

2017 @0@12 TBASE FQU 128

8018 20812 ORG TBASE

2819 Q0812 114337 J88 TBGDOR,I

@e2: @ee13 MPX  EGU 138

4622 00013 ORG MPX

3623 08813 A15740 JSB MPXIC

0¥Z4 Q@A1I4 @BR0R0 NOP

6326 00018 08CB1 EQU 168

2827 00815 ORG DSCBY

8828 @@815 114324 JgB DgDRi,I

2838 Q0816 MPY  EQU 168

2831 69810 ORG MPY

8632 00816 215762 J3B MPYIO

2833 02017 200880 NOP

2835 00020 DSCB2 EQU 208

0035 o@en2e ORG D8CB2

8837 Q02 114325 JSB DSDR2,I

¢35

G4 ew

Soi Leww PANIC RGUTINE

ERalaw

Buwde

8644« IF THE 1/0 PROCESSOR CRASHES, START THE MACHINt AT LOCATION
@645e¢ 4GB AND THIS ROUTINE WILL MAKE THE NECEgSARY REgPONSEs sO
@046+ THAT THE SYSTEM CAN BE SLEPT, THEN THE 1/0 PROCESSOR CAN BE
D6y« RE=LOADED AND THE SYSTEM CAN BE BROUGHT UP FROM DISC,
Giaue.

2049 22040 ORG 408

2658 00040 PANIC EQU

¢851 @08046 060170 LDA ,+158

2852 0041 102610 0TA C1 CONTINUE

ees3 @oe42 103710 STC C1,C RESPONDING

8854 00343 1067180 cLe ct TO OTHER

0855 00244 2248480 JMP PANIC MACHINE



PAGE

8226
@227
0228
8229
0230
2231
8232
8233
CPAL
82395
8236
@237
6238
G239
Bedp
24l
@242
2243
ga44
B24b
GFLE

5247

20606 #0!

Qo324
o328
nB3I26
20327
20330
06331
@332
80333
28334
80335
38336
#8337
B340
gal4i
50342
PE343
BB344
20345
28346
pe34y
ne3s5p
AB38%

Ana554
004675
05617
666675
Ae3271
pa275%
eoz2001
@77677
PB5343
878585
002627
06217
204541
oe4543
024544
308352
220353
200373
PpR7647
177404

gunnB374
177436

DSDRY
DSDR?2
TCNY
IOLEL
LOWR
LPIN
MUX XX
NIEBY
OCNV
PONW
PMPXP
TBGDR
TKO,.1
TKO,2
YKO.3
TTY
TTCC
TTRP
TIYTP
MBLEN
BLEN
MAXBL

DEF
DEF
DEF
ODEF
DEF
DEF
DEF
oCr
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
ABS
ABS
ABS

p81d1

08281

ICNVR

I0LE

LOWNR

LPINT

MUX X

877677
OCNVR

POWF

MPXEP

TBGEN

TKO}

TKO2

TK03

TTYE0
TTY@B+2CCNT
TTY@B+7RPRM
TTPT
«BUFLN=BUFLN
BUFLN+BUFLN
»wBUFLNwBUFLN+2

22-b
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PAGE 0@@7 #Ai TELETYPE TABLES

0249,

8280w

028 wwne TELETYPE TABLES

0252w«

8283«

22%4« YHE TELETYPE TABLES ARE LOCATED IN BASE PAGE AND CONTAIN
2255+ INFORMATION ABOUT THE SYSTEM USERS, EACH OF THE 32 USERS
3256« HAS ONE TABLE CONTAINING THE FOLLOWING ENTRIESH

P257

82%9 00808 2TNUM EQU @

2260+« PORT NUMBER IN BITS (2«8

2262 Q0001 2CCNT EQU 72TNuMet

p263+« USED BY MPX FOR COUNTING OUTPUT CHARACTERS, 17
3264+ EQUALS o# OF CHARACTERS, INCLUDING CURRENT ONE,
266 00002 7BPNT EQU 72CCNTet

2267 ¢ ON INPUT e POINTS TO THE CHARACTER LOCATION INTO
2268+« WHICH THE NEXT CHARCTER WiLL BE
3289« DEPOSITED,

2270 ON OUTPUTe POINTS TO THE LAST CHAR, TRANSMITTED,
8272 006003 7B8TR EQU 7BPNTe!

3273+ ON INPUT w» POINTS TO THE FIRSY CHARACTER OF THE
274« MOST RECENT BUFFER,

2275w ON OUTPUTe POINTS TO THE LOCATION INTO wHICH THE
8276 NEXT CHARACTER WILL BE PLACED BY THE
g2y7e QUTCR ROUTINE,

2279 00804 7BHED EQU 788TRel

228 ON INPUT o POINTS TO THE NEXT CHARACTER TO BE
Z284e FETCHED,

BEEY 00@35 ?88AV EQU 7BHEDe1

E284e SAVED BUFFER PICKUP POINTER,

veB56 208806 7BGIN EQU 788AVe]

E287 e POINTS TO BEGINNING OF PHYSICAL BUFFER

B289 @0R@7 PBEND EQU 7BGINed :

3298w POINTS TO FIRST CHARACTER FOLLOWING PHYSICAL

6291 BUFFER,



23-b

PAGE Q0@8 #ni{ TELETYPE TABLES

2293 ponin P28TAT EGU 7BENDet

G295 @B1%4 TFBT EGQU BITE USER IS IN TAPE MODE
8296 2dtHY TPNBT EQU NBTHO

8297 808155 , STBT FEGU BITy USER WAS TURNED OFF
2298 00150 STNBT EQU NBTH

9299 @O157 CXBY EGQU BIT2 TCONTRO. Xt WAS HIT
6360 @8163 10T EQU BIT3 UBER IS IN INPUT MODE
g3zt eet42 IONBY EQU NBT3

g3ge 26173 LDBT EQU BITY4 LINE DROPOUT OCCURRED
2363 @me132 LONBT EGU NBTY

2364 ©¥@276 LTBT EGQGU BITS WAIT FOR LOG TIMING
6385 20311 LYNBYT EQU NBTS

36 @aez277 ENBT EQU BIY6 TIMING FOR <ENTER>

86397 08312 EANNBT EQU NBTYT6

$308 @a3n0 RNBY EGQU BIT? USER I8 RUNNING

2389 @ap3t3 RNNBT EQU NBT? .

8346 @0381% PDRT EQU BITS PHONE DISCONNECTED

g3ii @o3ex NIBT EQU BITY NO INPUT ALLOWED

B3tz 28318 NINBT EQU NBTO

2353 08383 HUBT EGU BIV:d HANG USER uP

3314 @394 X0BTY EgU BITHH XeOFF WAS READ FROM TERMINEY
3315 @831y XONBY EQU NBTIH

6346w 3TYP2 EQU BITiZ2 *

8347 = SYYP3 EQU BITIS *

L Bw STYP4 EQU B1213 #+ TELETYPE SUBTYPES
B3.9e STYPS EQU B1ITi4 *

23204 37vP6 EQU BLI214 "

HE2Y €831 ICBT EGU BITiS INPUY CONFIGURATION NEEDED
L32z 86322 ICNBT EQU NBTLS

%24 004 TATIM EQU 28TAT+4

L3285 w CONTAINS ALLOWED TIME FOR <ENTER STATEMENT>»
B326w EXECUTION,

5326 Go@L2 2T7IMO EQU 2ATIM+g

BEEG TIMEQUT VALUE FOR USER EXECUTING <ENTER
538w STATEMENT»,

SAELY PHON EQU 2TIMO+Y
USED A8 TIME COUNTER FOR PHGNES LOGIC,




PAGE 2009 »0%

8335

2336+«
0337«
8338«
2339«
8342,
341«

0342+

6343«
B344x»

2346
8347
p348
p349
2350
8351
2352
3383
2354
2355
#8356
9387
2358«
P339«
8360«
8361+
3362

2384
$5565e

2387
Bug8e

5370
83571

3373
337 &w
378w

0377
8378w

8380
2381

2383
0384

20014

ae8155
00187
20146
00163
80142
2e173
20276
A0341
00277
80312
6e300
008313

68015

8016

geet7

20020

dge21i

206022

20823

23-c

TELETYPE TABLES

2TYPE EGU 7PHON+1

TERMINAL TYPEs ASCII L)
E8CD BITO =@
BIT18s1

CALL/362 BIT® =i
BIT15a0

FOR EBCD & CALL/360 TERMINAL3

CDBT EQU BITY CODE DETYERMINED

ucaT EQU BIT2 UPPER CA3E MODE

UCNBT EGU NBT2

CNBT EQU BITY WCENT» CHARACTER

CNNBT EQU NBT3

CCBT EQU BIT4 "CENTC» CHARACTER

CRBT EQU BITS *CR® BIT(OUTPUT ONLY!)

CRNBT EQU NBYS

XBIT EQU BIT6 "CONTROL X" WAS INPUY

- XNBIT EQU NBYS

CBBY EGU BIT? “CIRCLE C* WAS SENT

CBNBT EQU NBT?
BIT8 CIRCLE D »
BIT9 SYNC L TRANSMIT
BITio® SPACE ¢ INTERRUPT
BITIY SPACE * g1ITs
BIri2 SPACE w

2CDLY EQU ?TYPE+!
CARRIAGE RETURN DELAY (NEGATIVE),

2L0Ly EQU PCDLY+S
LINE FEED DELAY (NEGATIVE),

20CNT EQU 7D Y+!
CR AND LF DELAY COUNTER,

2SCNT EQU 7TP0CNTed
CHARACTER COUNTER USED FOR DETERMENING CARRIAGE
RETURN DELAYS,

7RPRM EQU 78CNTed
RECEIVE CHANNEL PARAMETERS,

?SPRM EQU PRPRMe1
SEND CHANNEL PARAMETERS,

7PPRM EQU 78PRMe1
PHONE PARAMETER,
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PAGE @019 #01 MULTIPLEXER OUTPUT ROUTINE

g72%e

7240w

B725a% e MULTIPLEXER OUTPUT ROUTINE

B726aw

B8727» _

@728+ THIS ROUTINE HANDLES ALL OUTPUT TO BOTH MULTIPLEXER BOARDS,
8729+ THE FORMAT IS AS FOLLOWS:

730« A REGISTER s DATA

B73iwe B REGISTER ® UNIT NUMBER

8732«

8733 @17:1 NGERBA MUXOR NOP

#8734 01712 103100 CLF @ STOP INTERRUPTS
8735 @1713 n70237 STA ATEMP SAVE A

8736 @1714 005765 BLF,CLE,ERB POSITION

8737 01715 005380 RBR UNIT NUMBER
8738 01716 @02040 8EZ? FIRST BOARD?
8739 021717 @25730 JMP MUXOY NO :
g74%« .

87420 FIRST MUX BOARD

B743%

8744 91720 102514 LIA MPX4} WAIT FOR

5743 31721 002029 §3A SEEKING BIT
B7:6 Biy22 225720 JMP w#w TO CLEAR
B74y 01723 28237 LDA ATEMP RESTORE A
G748 @1724 192613 OTA MPY QuTPyrt DATA
6749 0Q1ly2% 106614 0TB MPXel AND UNIT NUMBER
27%8 6i{728 182713 STC MpX

L27%% 01727 125714 JMP MUXOR,I RETURN

Y AN

754w SECOND Myyx BOARD

L75%e

758 @1739 102517 MUxOy LIA MPys+i WAIT FOR

§£787 Q1734 002020 88A SEEKING BIT
8758 @1732 023738 JMP el T0 CLEAR
788 BY73Y 83237 LDA ATEMP RESTORE A
LveB Bip3y 1€E846 OTA MPY QUTPUT DATA
376¢ 317385 168647 078 MPYai AND yNIT NyMBER
tVER 31738 182746 $1C mPY

IEE D BiVEY 128748 JMP MUXOR,1I RETURN

3764 Bi74B MUXRE EQU »
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PAGE @020 #82 MULTIPLEXER DRIVER

Bo024

03I w» .

P0044s INTERRUPT ROUTINE FOR FIRSY MULTIPLEXER

0208w

0006

@007 01740 202000 MPX10 NOP

29088 71741 M70062 8TA MPXA ] Ay vy
@289 01742 @874063 STR MPXB A B, B
BB 031743 005500 . ER8B v AND

g3:5: 91744 8740664 STB MPXE E E

8212 @1745 102513 LIA MPY GET MPY

PB13 ni1746 070073 STA MPXLC STATUS

2014 01747 102514 LIA MPxel AND

3015 21750 870075 STA MPXUC SAVE 1Y

¢GBL6 @1751 060100 LDA YFLAS IS YeMULTIPLEXER PLAG SET?
ge17 017%2 602003 87A,R88 . a
8618 1753 124332 JMP MUXXX, I NO e CONTINUE

G8l¢ 0iyrx4 070077 STA XFLAG YES = SET XeMULTIPLEXER FLAG
P828 01755 060064 LDA MPYXE RESTORE

Bez21 81756 aoi608 ELA E,

Bpz2 ©1787 060262 LDA MPXA A,

Geas 91780 664063 LOB MPXB AND B

3024 01761 125748 Jup MPXIO0, I RETURN

BEabw

BBETew

LE2Bew INTERRUPT ROUTINE FOR SECOND MULTIPLEXER

B029%ev

3880« .

$3%: (61762 006082 MPYIO NOF

5832 Blysd 103100 CLF @

G533 81764 378965 $TA MPYA 8 A,

2E34 ©Blye% 074066 8TB MPYB A B,

BB38 91766 005508 ERB v AND

GuYs 01767 074067 8T8 MPYE £ B

5957 01778 182546 LIA MPY

e @BY774 G76074 8TA LOWER GET MPY BTATUS, ‘
goiy G177z 102517 LIA MPYel CONVERTY TTYa T0
apes 31773 v83e3a7 I0R SYBIT UPPER 16 TTYS,
SE&. Qi774 owidere §T4 UppER AND BAVE THEM
Goal @LV7% 206404 CiLB, INB

Gual @Biyy6 374108 8T8 YFLAG SEY YeMULTIPLEXER FLAS
Goas @1777 iB2iee 31F 0

9845 02060 026085 JMP MUXY

3347

POEBew ORIVER INITIALIZATION

BELTw

JbBe 020681 £66073 MUXX LDA MPXLC S3ET

¢B%1 o2ap2 387ce74 STA LGWER STATUS

2852 PzidS 06060675 LDA MPXUC VARIABLES

BIAE  22PG4 @70076 STA URPER

$boy B200% 601703 MUXY ALF MOVE TTY# TO
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@e5s
2656
2057
pa58
gos9
2066
2561
8062
2863
ged4
ae65
51 1Y)
&887
G568
@289
agya
P87

n20a6
22007
02010
92011
n2012
02013
02014
02018
n2016
p2n17
02020
2321
p2622
22023
22024
p2e2s
02026

nB1222
ALn210
40346
1640200
#74045
60876
201323
ARG 0
P26359
P6500876
Bo0Bi0
926412
844163
160061¢
gialsae
2p2082
A268627

RAL,

AND
ADA
LD8B
T8
LDA

RAR,

SLA
JMP
LDA
sLA
JMP
ADB
LDA
AND
824
JMP

MULTIPLEXER DRIVER

RAL
B37
TTYTP
A,l
XTNUM
UPPER
RAR

ABORY
UPPER

MPXOP
+*T3TAT
8,1
NIBT

MPXEP

25-b

RIGHT END AND
MASK TO 8 BITS
ADD ON TTY TABLE POINTER
B »> TTYH
SAVE
GET THE STATUS
AND TEST FOR
ATTEMPTED ABORT
YES = GO TO ABORY LOGIC
NO « GET STATUS AND
TESY FOR INPUT
NO GO YO OUTPUT LOGIC
GET USER'S
STATUS
I8 INPUT ALLOWED?
YES
NO » IGNORE IT
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PAGE 9024 #82 MULTIPLEXER DRIVER e RECEIVE CMANNEL PROCESSING

P18% @2:66 170001 STA B,1
2186 02167 354045 LDB XTNUM B8 > TTYy
¥187 ©G2172 006014 INB 8 *> cHARACTER COUNT
2188 2171 060{%5@ LDA ,=) . SET CHARACTER
2189 02172 t7eeai STA B,1 | COUNT TO <3
2198 02173 160055 LOA XSTAY,I CHANGE
2151 #2174 010142 AND IONBTY STATLS
gipg2 B217%5 170088 STA XSTAY,I T0 QUTPUT
2153 02176 310300 AND RNBT IF USER NOT
givde p2177 @243 8ZA,RS8 RUNNING
Biv5 A2280 216326 JSB8 OTRUT STOP INPUT
21986 22201 060291 LDA 8YNCC
@137 62282 164057 LDB XTYPE,1 AND
@198 22203 0R6RL2 si8
#2196 e@2204 n3In330 JI0R SLB1T INITIATE
VRGBS 32285 164245 LOB XTNUM,I
ey 02200 018711 J8B MUXOR QUTRUT
g282 Q2267 026627 JMP MPXEP
GEBEw
p2nd Q2210 160258  INPY3 LDA x8TAT,I SET THE
255 g2211 0306157 IOR CXBY CANCEL BIT
SOBE  G2212 1708655 ST4 X8TAT,I IN STATUS
5287 82213 n26627 JMP MPXEP
G2E8e
B2B5ew PROCESS CARRIAGE RETURN
6250«
2219 ©2214 160065 INPX4 LDA XSTAT,I GET USER'3 STATUS
g2i2 222158 310184 AND TPBT 19 USER 1IN
G213 w2216 2n2002 SZA TAPE MODE?
@24~ B2217 026263 JMP INPXE YES
B2t 32800 016326 J88 OTPUTY NGO, CHANGE STATUS AND MPX PARAMS
wEi6 BR221 160038 LOA XSTAT,I A s STATUS
g2L7  p2222 918277 AND ENBT 18 USER TIMED
B218& (2223 002003 SZA,R88 FOR <ENTER»?
B2is 02224 226250 JMP INPXS NO
2226w '
g2 ?HaﬁESS RESPONSE To «ENTER STATEMENT»
120655 XOR X3TAT,I YES = CLEAR
17H055 87A X8TAT,I TIMING FLAG
472 3E4886 (DB KAYIM B %» ATIM .
G228 boR3IB (60064 LDA B, A% TIME«QUT VALUE
22u7 02231 006a¢4 INB B =» TIMO
2248 @223z 14v001 ADA 8,1 A 8 TIME ACTUALLY USED
B229 #2233 @708272 8TA MPXTHE SAVE NUMBER
3238 02234 so1e00 ALS 2 « NUMBER (v}
P2Zi 02235 p4evy2 ADA MPXTO 3 « NUMBER 1 B
3232 22236 @aY0872 8TA MPXTQ v Y
8233 52237 801723 ALF ,RAR 24 « NUMBER 4
0234 %2240 #R0VE6 CLE,ELA D 10
3235 52241 0deer2 LDA MPXTO 81 « NyUMBER E
8238 @242 221589 ERA
237 @243 pei727 ALF ,ALF DIVIDE BY 812
G235 BoiLdae pi22i3 AND B377 A » NUMBER DIVIDED BY 18
625w 7348 obeon2 8ZA ZERO AND NEGATIVE

Bese (2246 202020 §8A NOT ALLOWED »
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3254
A295w ¢ PROCESS I1CONTROL W'!
p296w
2297 02316 263845  INPX9 (DA
P298 52317 258165 CPA
@299 22370 N02004 #88
436z ©82321 #2612% IMP
p3el w2322 B70i03 $Ta
B3Ig2 w2323 BQL4ne CLA
383 p23z24 701145 5Th
B384 82325 026627 JMF
LI BY
P8 ew
D387
p3G8 ¢2326 000008 OTPUYT NOP
6389 @v327 @b640p45 {08
B3L@  d2358 44163 BUB
A% #2331 168061 Lk
Gyid @2332 30382 i
#2%1% 92333 179001 A
@314 P2334 Q44164 ADR
#3318 @2335 160001% 1 D&
#3316 22336 @103z AND
wag7 B2337 (648495 LO®
318 040 BiB/ 11 J8B8
319 @234y 182169 8YF
732 {6008y LOA
& 25471 pe2363 B74,
} 128354 JHE
ix 36301 10R
{7en%sy 474
{26326 JupP

ABUnrY PLUOTERSIMG

FELE 1wdiae ABORT CUF

Fr3%1 £3d@76 LOA

2382 ¢reaLY BLA

B2383 326412 JMp

Ar854 A44163 LDB

G537 ©B2355 168004 .04
B338 @2356 21302 4ND
8339 823587 Q22683 8ZA,
Bldm  @2360 026627 Jup
@347 g2361 16@gaes LDA
BI&2 @2362 010224 AND
345 ©2363 230183 iGR
vids  P2354 173001 ETA
G334  G2365 €5404% 103
G4y 22382 054163 {PB
@5i7 2387 @re3V4 Jsa
Bose ©A870 160048 LDA

26-b

MULTIPLEXER DRIVER w RECEIVE CHANNEL PROCESSING

(RESUME LINE PRINTER OUTPUY)

XINUM
TLPR

INPXY
LPTTY

TLPR
MPXEP

GET TTvs ADDRESS
18 L.P SUSPENED

FOR THIS USER?
NO = ETURN AND PROCESS CHAR,
YES « RESEY LP INDICATOR
CLEAR TEMPORARY LINE

PRINYER RELEASE FLAG

RTOP INPUT = CONFIGURE SBEND CHanmEL

XTNUM

S e RETAY B owe §TAYTUS

B.1 SEY

HIBY N INPUT ALLOWED!

IV 4 5%y

;- 1RPRLM-PSTATY  PREVENT

B,i CHARACTER

HECHEG ECKO

KYnNUR, g GET UNIT NUMBER

MUNOR DUTHUT TO MULTIPLEXER

#

KIYPE . ]

RE% REYURN IF TERMINAL

ayYpyy, i Y9 NOY A SELECYRIC

ByTH $£EY *CIRCLE D* B1Y

XYYPE,I

pYPuY, I

Wi

UPPER GEY MUX 3TATUS AND TESY
FUR RECEIVE INYERRUPY

MPXOP NO w QUTPUT NEXT CHARACTER

JvTSTRY

B,1 5 & B8TaTUS

NIgY tHECK FOR

R88 OUTPUY MODE

HpXtp INPUY MODE o IGNORE

B,1

B7{M CLEAR 8TATUS BITS

1087 SET InPUT BIT

B,1I STYORE NEW 8TATUS

XTNUM B w>» TTYH '

LPYTY BRANCH IF

PABRTY UBER HAS LP

KWy, {

GEY TTve AND ADOD
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568
235606«
2370w
B371aw
D372«
2373
2374
2375
#37y
D377
Bi7¢
37y
B3&?
838
a3g2
Bind
G
ST R
386
2387
3588
1369
G399
3391
3392
2ig3
#3594
¢3v%
Bres
Hiog
G430
Daéwi
B4y3
sdg

FX i

o

g1
Byl
daid
#&13
3414
¢4ibd
4448
Bai7
3458
3419
Q423
a2y
G222
L

By o

«  SEND UHANNEL PROCESSING

2412
$2413
@ar4ai4
peaet®
#2416
82447
B2e2
g2e2i
62422
Be423
#2424
P2428%
#2426
p2ds7
32430
@2ée3q
22432
B243%
82434
@2435
Br435
Aead?
AP A4
BP44
e dd s
vdd4d
2444
Beads
gea4h
GALAET
B2:59
32454
22452
2483
A4
12485
52458
B24%7
B2453
hedg s
A2dp2
32463
2464
32465
524468
p2487
2497
geive

L
u~?/

n247/3
g2d74

AB6704
A74246
QuEun4a
ny4p47
RB6004
274050
AB6RA4
Q74051
0R6004
674852
B3eBB4
@74053
A06004
¥74054
PEé004
Bl4p58
244157
P74057
44156
o7 4360
ARHBR 4
Q74351
1640486
BeEAA3
BeBRER
164047
P64
(54054
AL 5ET
wl4@71
163060
pr2ea2
326522
204065
ibo0ai
pR204d
BB:727
Big213
270870
164087
r06002
016533
a3n221
164045
815711
102109
260876
A850:78
RiAETE
A5u165
Ri6737

MPOP INB

8TB XCCNT
INB
8T8 XBPNY
INS
8T8 xBSTR
INB
8TB XBKWED
INB
STB XBSAV
T MNB
§TB xBGIN
INB
8T8 XxBEND
INB
STB X3iav

ADB ,eTTYPE?STAY

878 XTypk

ADB ,ePDCNTe?TYPE

878 XDONT
INB

8T8 yxSCNY
D8 XCCNT, 1
$28,1k8S8

JMp MpXED
0B XBPNT, I
INB

CPB xBEND,1
ADB mBLEN
878 XTPNT
LDA XDCNT,1I
8ZA

JMP DELAY
CLE,ERB

LOA 8,1
$€2Z,R38
ALP,ALF

and B177
STA XCMAR
LDB XTYPE, I
88

J8B SELPR
I0R DMASK
LOB XTNUM,I
J8B MUXOR
STF @

LDA XCHAR
CPA o158
J38 CROLY
CPA ,+12B
J8B LFDLY

27-a

MULTIPLEXER DRIVER « SEND CHANNEL PROCESSING

B #» CHARACTER COUNY
> RUNNING BUFFER POINTER
> $TART OF BUFFER

e @ w

w» START OF FIRST BUFFER

B w» BAVED BUFFER POINTER

B s» SYART OF PHYSICAL BUFFER

B #» END OF PHYSICAL BUFFER

B &» STATUS

B w» TERMINAL TYPE FLAG

8 w»» DELAY CQUNTER

B %» CR DELAY CHARACTER COUNTER

IF NO CHARACTERS

LEFT, GO TO END OF

QUTPUT pROCESSING
8 ©> BUFFER POINTER
B uw>» NEXT CHARACTER
If END OF BUFFER,

CHANGE T0 BEGINNING
SAVE POINTER '
CHECK DELAY COUNTER FOR CR

OR LF DELAY IN PROGRESS
Go To DELAY PROCESSING
POSITION A8 WORD POINTER
A ® WORD CONTAINING CHARACTER
POSITION CHARACTER

IN 8178 7«0 :

MASX QUT CHARACTER

AND SAVE 1T
GET TERMINAL TYPE
IF TYPE 18 A SELECTRIC,

BRANCH FOR CONVERS]ION
ADD S8TOP AND PARITY BITS
B = UNIT NUMBER
QUTPUY CHARACTER

4 % CHARACTER

IF CHARACTER 18
CR, SET UP DELAY

IF CHARACTER I8
LF, SET UP DELAY



PAGE 0029 #02 MULTIPLEXER DRIVER « SEND CHANNEL PROCESSING

04249
425+« ADJUST BUFFER POINTERS
- B426¢
0427 02475 103180 BUFAD CLF o
2428 2476 (34p46 I8Z XCCNT,1 INCREMENT CHARACTER COUNT
6429 32477 0020014 R8S IF COUNT 18 Z2ERO, GO
8430 02500 @26627 JMP MPXEP 70 MyYX END OF PROCESSING
6431 02501 1340861 182 X8CNT,I INCREMENT CR DELAY CHAR, COUNY
P432 02802 268671 LDA XTPNT GET BUFFER POINTER TEMPORARY
3433 02503 170047 STA XBPNT,I RESET BUFFER POINTER
2434 02504 160846 LOA XCCNT,I GET CHARACTER COUNY
2438 25085 102100 SYF o
436 2506 0506141 CPA ,ei0 ARE EXACTLY 10
2437 02507 0020801 R8S CHARACTYERS LEFY?
8438 02510 026627 JMP MPXEP NO « CONTINUE
p4a39e

pa4pr* NOTIFY SYSTEM = BUFFER CAN TAKE CHARACTERS AGAIN
D44

8442 02511 160855 LDA xS8TAT,1 vES, GET THE STATUS

2443 02512 0i0150 AND STNBT AND CHECK WHETHER USER
B444 02513 150055 CPA X8TAT,I WAS STOPPED OR NOT
5448 02514 926627 JMP MPXEP NOT « CONTINUE

8446 02515 170055 8TA XSTAT,I CLEAR BUFFER Fuy BI1Y
gs47 02516 160043 LOA XTNUM,I GET UBER'S TTYwW

P448 @2517 231663 I0R BFE ADD BUFFER EMPYy CODE
2449 2528 01566¢€ JSB OMTOM AND TELL OTHER MACHINE
P459 @2821 726627 JMP MPXEP

8481

B4524e oUTPUYT DELAY CHARACTER

H433%e

H.84 2922 06328f DOELAY LDA SYNCC GET DELAY CHARACTER

3459 22523 164087 LDB XTYPE,I

0456 82526 wvodBeR2 88

2457 02525 039368 10R SLBIT

3455 02%2g 164045 LLOB XTNUM,I B * UNIT NUMBER

L8859 02827 418711 J8B MUXOR OUTPUT DELAY CHARACTER
sdoB 32830 134060 182 XDONT,I CHECK FoR FURTHER DELAY TIME
4484 02831 026527 JMP MPXEP YES

pibe 32532 026475 JMP BUFAD NO o ADJUST BUFFER POINTERS
i56%w

inBlwe SeLgCTRIC CHARACTER PROCESSING
SEGuw

34686 2333 goeese SELPR NOP

3467 82534 652348 LOA XTNUM IF UBER WAS LP,

34358 32535 056123 CPA LPTTY IGNORE THE

24869 (2836 026546 JMP SLPI1 INTERRUPTY

B470 G2537 114334 J8B OCNV,I CONVERY ASCII CHARACTER
347% 0254n 36203 SZ8,R88 RETURN UNLESS

G472 p2%54% 126533 JMP BELPR,I MULTIwCHARACTERS REQUIRED
B473 2842 164845 LDB XTNUM,I B ® UNITY NUMBER

G474 02543 2382248 IO0R DMASK ADD STOP AND PARITY BITS
e&78 (2544 618744 J8B MUXOR AND OUTYPUT IT

B&76 25458 286827 JMP MPXEP

BET 7w

3478 gR348 158857 8LPII LDA XTYPE,I CLEAR
<479 02847 010314 AND NBTS CIRCLE O
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8533«

05340
0535aww
8536e¢»

0537«
2538
2539
2549
gBéay
2542
3543
88544
8545
g548
2547
3548
8549
2550
8551
8552
2553
2854
2555
11,1
88587
#558
83589
£%60
85614
ESé62e
®

PRSI
J%64
o265
BSES
5567
2568
55385
eyl d
@ﬂf;
L7
3273
557 4w
5579
5576
e877
6523
2579

02627
22638
02631
62632
32633
02634
#2635
82636
22637
22640
22641
82642
02643
02644

02645
02646
02647
82650
02681
22652
A2653
82654
82655

2658
¢2857
52680
A26864
82662
62883
752664
B2665
57686
p2657
62867¢

8267 ¢
82672
02673
B26»4
82675

183100
osaien
f02002
026656
060077
p02002
P26645
260064
eo1600
26pR62
864063
1063113
102180
125740

802400
a70077
860067
eoi16p0
660065
n64066
183113
102in0
125762

w&a877
202002
0266714
a72i0a
n6BB67
p0is00
BEGCEE
GE4E56
§63¢46
{62150
1258782

062400
w7ziee
183116
102108
n26oo!L

MFXEP

MP, YX

CLF
LDA
8ZA
JMP
LOA
8ZA
JMP
LDA
ELA
LDA
LOB
CLF
8TF
JMP

CLA
8TA
LDA
ELA
LDA
LDB
CLr
8TF
JIMP

LOA
8ZA
JMP
STA
LDA
ELA
LDA
LDB
CLF
STF
JMP
CLA
8TaA
CLF
8TF
JMP

MULTIPLEXER END OF PROCESSING

o
YFLAG

MP,Y
XFLAG

MP 4 X
MPXE

MPXA
MPXB
MPX

2
MPX10,1

XFLAG
MPYE

MPYA
MpYB
MPX

@
MPYIO0,1I

XFLAG

MP,LYX
YFLAG
MPYE

MPYA
MPYB
MPY

2
MPYIO,I

YFLAG
MPY

2
MUXX

28

MULTIPLEXER DRJVER « END OF PROCESSING

IS YeMULTIPLEXER FLAG SET?

YES
NO w IS XeMULTIPLEXER FLAG SET?

YES
NO « RESTORE
€,
A,
AND B v
ENABLE XwMULTIPLEXER INTERRUPTS

CLEAR X«MULTIPLEXER FLAG
RESTORE
E,
A,
AND B
ENABLE XeMULTIPLEXER INTERRUPTS

18 XeMULTIPLEXER
FLAG AL8O SET?
YES
CLEAR YuMULTIPLEXER FLAG
RESTORE
E,
A,
AND B
ENABLE YeMULTIPLEXER INTERRUPTS

CLEAR Y«MULTIPLEXER FLAG
ENABLE YwMULTIPLEXER INTERRUPTS

GO PROCESS XeMPX INTERRUPT



PAGE 8047 #a4

0823
8024w
PBEsSw
0026
gea27
Bpes8
Bb29
838
pR&:
2
pa33
fads
S BB35
28386
2837
BoY8
PEIY
peén
Boéy
2842
5043w
Poddawn
S48
BEésd
Beé7
648
BBEY
le1]
BB
5582
3633
gBS <
T

5387w

GAa58ew

SERVIceE ROUTINES

FETCH NEXT BUFFER CHARACTER

04614
94814
24015

84046

gd4017
#4020
B4021
34822
@¢023
P4n24
74629
24p26
3427
24030
¥4p34
#4032
24333

844162
A74265
244150
160203
$92865
160608046
n220414
201727
@10218
102619
169001
220084
158265
h4@347
17800:
P2566i

FNC

Equ
ADB
8T8

&
+*TBEND
STEMP

29-a

8 s» BUFFER END
SAVE 1IT

ADB ,¢7BHED?BEND B8 a>» PICKUP POINTER

LDA

By1I

CLE,ERA

LDA

8Ez,
ALF,

AND
0TA
LDA
INA
cPA
ADA
8STA
JMP

Ayl
RSS
ALF
8377
C1
B,I

STEMP, I
MBLEN
8,1
SRRTN

SET NEW PHONES TIMING VALUE

B4@34
3424
A4B38
R4B3I6
24837
854040
24041
Gdnd2
SN
d4G44

560264
210215
2010006
870268
081020
n40268
pe300<
678260
0256851

PHS

EQU
LOA
AND
ALS
8TaA

ALS,

ADA

®
RCODE
8377

STEMP
ALS
STEMP

CMaA, INA

8TaA
JMP

PHR
SRRTN

A 8> CHARACTER
A #>» WORD
A 8 NWORD
EXTRACTY
DESIRED
CHARACTER
SEND CHARACTER TO INTERFACE
INCREMENTY CHARACTER
ADDRESS
1F BEYOND END OF
BUFFER, WRAP AROUND
RESET pOINTER

GET REGUEST WORD
MASK TO TIME
CONVERT
TIME TO
TENTHE OF
A SECOND

MAKE NEGATIVE
SET TIME ALLOWED FOR LOGON

SET NEW BAUD RATE AND SET/RESET PARITY BIT,

BaBLE
LA
#Lz48
LEB&7
B4256
243514
S4832
54083
R e
24555
24596
g48587
pEGéR
24861
Béasz
#4383
saesé
pdpés
640866

260264
2i8218
6/825%
B444587
1600861
2éi4:184
8742735
PedB3E
168273
¢3632%
go&eez
218320
zi12232
333265
264273
AT T B
A78273
044152

SPE

Ely
LOA
AND
8TA
ADB
LDA&
408
878
LDB
LDA
I0R
878
AND
AND
I0R
LOB
3TA
8TA
ADB

L

RCODE GET REQUESBT WORD
8377 MASBK TO BAUD RATE
STEMP SAVE
e P?TYPE Be> 2TYPE
B,I Ldu 2TYRE
«*T3PRM=TITYPE pgu> 73PRM
TEMPL SAVE IT,
A Ba?TYPE
TEMPL,I A® 78PRM
BITi2 SET PARITY BITsgl,
SET PARITY BITs® FOR TYPEWN),
NBTS2
HIMSK CLEAR OLD BAUD RATE
STEMP MERGE WITH NEW BAUD RATE
TEMPY Bu» 28PRM
8,1 RESTORE SEND PARAMETER
TEMPY SAVE 78PRM

«*TIRPRMe?2SPRM B s> RECEIVE PARAMETER
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879 04067 168001 DA B,I A 8 RECEIVE PARAMETER
'EGBB P4079 010232 AND HIMSK REMQVE oLD BAUD RATE

008y 04Br31 032265 I0R STEMP MERGE NEW BAUD RATE,

0082 r4a72 {74001 STA 8,1 RESTORE RECEIVE PARAMETER
PO83 240473 044132 ADB ,+2TNUMwZRPRM B »> TTYVH

8084 04074 164001 t0B B,1 B & TYyw

2085 24075 074265 STB STEMP SAVE Z2TNUM

0086 24976 B15711 JSE MUXOR QUTPUT PARAMETER

2087 a4p77 n60273 LDA YEMPY An?8PRM

P8868 04100 264265 LDB STEMWP Be?TNUM

9289 0410t 015711 J8B MUXOR OUTPUY PARAMETER,

2890 04102 025651 JMP SRRTN

2092«

POS3ex SAVE BUFFER POINTER

2094«

2095 @418 s8p EQU w»

5096 24103 0441857 ApB ,+7BHED B8 @» CURRENT PICKUP POINTER
Pog7 Q4124 160001 LOA B,1 A s CURRENT PICKUP POINTER
2098 041085 006004 INB 8 s> SAVE LOCATION

0999 04106 1y0001 STA 8,1 SAVE CURRENT POINTER

21200 od4107 325651 JMP SRRTN

3162

BLlo3we RESYORE BUFFER POINTER

Bidde

2ie5 04110 R3p EQU »

918 V4110 044140 : ADB ,e788AV B > SAVED PICKUP POINTER
810y Q4111 10001 LDA 8,1 A w SAVED PICKUP POINTER
Bity 04112 B44182 ADB +TBHED«?BSAV B »> CURRENT PICKUP POINTER
iy 04113 1700601 87a B,1 SET PICKUP POINTER BACK
Bi1ia 24114 p25651 JMP SRRTN

B8i1i2e«

i13ws USER IS8 RUNNING

0iide

3185 Q4145 UIR FQU »

$i186 B414% @44163 ADB ,+?8TATY

Gi1i7 @41ie 1506001 L.DA B,1 A ® 8TATUS

L& L4817 238399 I0R RNBT SET (USER I8 RUNNING® BIT
51is  BEYZY 170081 85TA B,1 STORE NEW STATUS

31286 G4i121 #25651 JMP SRRTN

Bi2éw

Bi1235ew USER I8 NOT RUNNING

vi2dw

i35 @4d122 UNR EQU »

gied 04122 044163 ADB ,+7STAT

2127 94123 162901 LDA 8,1 A 8 BTATUS :

8125 04124 010313 AND RNNBT REMQVE ‘USER 18 RUNNING' BIT
P29 04125 010317 AND XONBT REMOVE 'XwOFF' BIT

8136 @4126 (70001 STiA 8,1 STORE NEW STATYS

6131 @4127 044143 ADB e 7TNUM=PSTATY

P:32 924138 554163 CPE LPYYTY

8133 2413! a7411¢ 8T8 LPOIS

2134 94132 ovxd104 CPB TL8UP
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DSC BOARD#1,

04554 000009 08104 NOP

24555 070252 STA PHAY SAVE REGISTERS,
84556 874283 STB PHBI '
84557 001500 ERA
24560 37p254 8TA PHE{
A4561 102515 LIA D8CBY GET NEW STATUS,
24562 878261 STA PHTMY SAVE,
04563 601722 ALF,RAL ROTATE UNIT NR,
84564 p01200 RAL INTO RIGNT END,
04565 2108172 AND ,+35 ISOLATE,

- @4566 240346 ADA TTYTP ADD ON TABLE ADDRESS,
84567 164000 LDB A,l Bs> PTNyM
84570 244176 ADB (¢7PPRM  B®> 7PPRM
94571 168001 LDA B, I AS 7PPRM
84572 21015g AND ,¢3 ISOLATE STORED STATUS BITVS,
24573 070243 STA D8TPI SAVE,
@4574 P4414@ ADB ,428TATe?PPRM Ba» 28TAT
@4575 068261 LDA PHTMY GET NEW 8TATUS,
#4576 0106156 AND .43 ISOLATE STATUS BITS,
04577 878245 STA D8TS! SAVE,
84600 020243 XOR D8TP1
¢4661 992003 8ZA,R88 TAKE CARE OF NOISE}
84682 226616 JMP DS102 ‘
34603 332041 8LA,RSS WHICH BITS CHMANGED?
34604 626610 JMP D8107. CARRIER} ¢,
04688 681310 RAR, SLA DSR| ALSO CARRIER?
55686 026636 JMP D815 DSReCARRIER) 1\,
2467 326646 JMP D8yg4 D8Ry @1,
94618 D8107 EQU ¢ V¢,
04610 116243 AND DSTP1
g461: 2821310 RAR,8LA
4512 628630 JMP DS103 CHANGED FROM § TO 9,

CHANGED FROM @8 TO 1§,
DSR{DLDY e CARRIER(OLOD)Y®E
DER{NEW)®L CARRIER(INEW)I®Y

COMNECTION MADE OR CONNECTION RESTORED
WITAIN LINE DROPeOUT TIMING,

645613 162201 L0A B,1 Aw 78TAY
B4614 816132 AND LDNBT REMOVE LDBT 81T,
24615 1708001 8TA 8,1

EXIT,
24616 DS182 EQU «

84616 060261 LDA PHTMI ASNEW STATUS,
846.7 044166 ADB ,¢7PPRM«28TAT Bud ?PPRMN
94628 75281 STA B,1 SAVE,

S5.8 24528 162518 OTA DSCBY OUTRUT Tp BgARD,
5511 24522 266254 LDA PHE4 RESTORE REGISTERS,
8512 84623 201680 ELA
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2613
2614
2615
8616
8617«
6618+¢
0619«
0620«
0621«
0622»
9623¢
p624
2625
0626
g627
P628
8629
8630
2631
2632
2633
2634
3635
386356
0637
2638
2639¢
B840
B6és
pE£2
a6e3
“Hide
PE&S*
B6&7 o
P6iBw
Peilwe
35% e
551
G852
555w
? 569
H655e
G356
CLE7
8558+«
B65¢e
65668«
066%«
25662«
4663
8564
6665
1. 10
B6&/
ETT

30-b

0860 »04 PHONES LOGIC

4624 060252 LOA PHAL

24625 364253 LDOB PHBY

04626 183115 CLF DSCBY ENABLE INTERRUPTS,
04627 126554 JMP DS1@1,I  RETURN,

DSR(OLD)®3  CARRIER(OLD)s1
DSR(NEwW)®1 CARRIER(NEKW)I®O

LINE DROP=OUT OR HANG Up,

P4630 DS183 EQU
84630 16000 LDA 8,1 AS 28TAT

24631 010211 AND LTLDB

04632 RrB2002 STA LYBY QR LOBT SET?
04633 026616 JMP D802 YES, EX1T,

04634 103100 CLF o

B4635 160001 LDA B,1 NO, As 728TAT

P4636 830173 IOR LODBT S8EY LDBT,

A4637 170001 8TA B,1

04640 D44186 ADB ,+7PHON=?STAT 8e>» 7PHON

p4641 060127 LDA ,=20 S8ET 2 SECONDS TIMING,
94642 170001 8TA B,1

A4643 102100 STF 0

24644 044180 ADB ,+78TATe?PHON Baud> 78TATY

84645 2265616 JHP DS102 EXIT,

04646 DS104 EQy

04646 001280 RAL

04647 N10243 AND DSTP§ WHICH WAY?

24650 ©0O2210 SLA

CHANGED FROM { TO 8,
"KOQUSE WIFE HUNG UP" OR HARDWIRED TERMINAL
REMOVED, '

DSRC(OLD) e CARRIER(OLD)®®
DSR(NEW)=D CARRIER{NEW} =0

TREAT LIKE LINE DROP=OUYT OR HANG UP,
B4651 026630 JMP DS183
CHANGED FROM 2 TO 1,
PHONE JUST ANSWERED OR HARDWIRED TERMINAL CONNEC.
TED,

DSR(OLD) =0 CARRIER(OLD)Y®O
DSR(NEW)®Y CARRIER(NEW)wd

84652 Ds186 EQU «

24652 160004 LDA B,I As 783TAT

64:%3 810211 AND LTLDSB

24585« 02002 8ZA LTBT QR LDBT 8ET?
34£55 226616 JMp 08102 YEs, EXIT,

34656 160001 LDA B,I NO, As 28TAT
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p669
9670
2671
8672
2673
8674
P675%
8876
2677
2678«
8679w
2630
8681
2682
9683
9684«
0685w
8565860
P687 e
2688,
#2889
8690«
G891
6692
3693«
2694
5698w
8596w
8697w
&68«
2859«
B706e
G781
87329
67830
#7904
57895
§£708w
G787 %
2788w

3785«

27318 ©

E7Liw
g7 42
a743
g7ié
8748
B718
8717
6748
B746
2729
B72%
Bi/2e
723
8724

2861 #34 PHONES LOGIC

24657
84660
24661
84662
n4663
84664
84665
24666
04667

04670
24670
n467 4
84672

1803106
238276
1700014
844186
p68260
176001
102100
044150
026646

201209
210243
202002

DSR(OLD) =i
DSR(NEW)®Q

DS105

CLF
IO0R
STA
ADB

LDA

STA
8TF
ADB
JMP

EQU
RAL
AND
8ZA

]
LTBY
8,1

30-c

8ET LTBT BIT,

«*TPHON®2STAT Be> T7PHON

PHR
B,1
2

SET LOGeON TIMING,

+*7STAT=2PHON Be> 28TAT

D182

»

D8TP1

EXIT,

NHICH WAY?

CHANGED FROM 1 710 O,
CARRIER(OLD) s
CARRIER(NEW) =D

TREAT LIKE LINE DROPeOUT OR HANG yP,

84673

026638

DSR(0LD) w0
DSR(¢NEW)®{

TREAY LIKE PHONE JUST ANSWERED!

4674
D4875

3266652

B30
B78255
B74255
zos5a8
B79287
192820
370262
paL722
poi2aes
Piviye
840346

040173

1642060

JMP

D8idy

CHANGED FROM @ TO 1,
CARRIER(OLD)®®
CARRIER(NEW)®{

DS{E

DS201

JMP D8186

EQU o

NOP
STA
8T8
ERA
8STA
LIA
8TaA

PHAZ
PHB2

PHEZ
DscB2
PHTM2

ALF,RAL

RAL
AND
ADA
ADA
LDB

a*15
TTYTP
16
A,1

SAVE REGISTERS,

GET NEW STATUS,

SAVE,

ROTATE UNIT NR,

INTO RIGHT END,

ISOLATE,

ADD ON TABLE ADDRESS,

GET TO UPPER PART OF TABLE,
Ba> TTNUM



PAGE 0080 496 TBG LOGIC

0002+« .

00083 06217 002020 TBGEN NOP

2004 06220 @#70267 STA TBGA SAVE

2005 06221 9874270 STB T86GB

2206 06222 01500 ERA

00807 06223 670271 STA TBGE REGISTERS, _
2008 06224 064250 LOB NPORT GEYT NR, OF PORTS,
2009 06225 007000 CMB MAKE w(NPORT¢1),
P0L10 06226 A74272 8STB TBGCN S8AVE, '

8011 76227 P64343 LDB TTY Be> 2TNUM OF TTY@Q
2012 06238 TBG1 EQU »

6013 06230 0874275 STB TTYN

8014 06231 044163 ADB ,L+78TAT

0015 096232 P74274 ~ 8TB TPONTY 8AVE 171,

8016 06233 1600021 LDA B,1 A® 78TAT

0817 06234 010217 AND PLOHKE

poi8 06235 pe2en3 ' 8ZA,RS8 SOMETHING GOING ON?
PBi9 06236 0926407 JMP TBG6 NO,

2020 9237 160001 LOA B,] YES, As 78TAT

9821 06240 810301 AND PDBT

8822 06241 002002 SZA PDBT BIT SET?

9823 06242 026301 JMp TBG2 YES,

8824 6243 1600014 LDA 8,1 NO, As 73TAY

2625 06244 010277 AND ENBT

625 ©624s 002002 SZA ENBT B1Y 8ET?

3827 06246 026330 JMP T1BG4 YES,

PpB28 06247 926264 JMP TBG3 NO,

8829 362850 7B6S EQU

P30 06250 160001 .DA 8,1 NO, As T8TAT

0851 06254 018216 AND HLTLD

2832 #6252 262003 8ZA,RS88 LTBT OR LDBYT OR HUBTY BIT SETq
6833 06233 026497 JMP 1860 NO,

¢34 @6254 YBG3 FGQy «

2035 @6254 160204 LDA B,1 YES, As 2STAT

9836 6255 210303 AND HUBT

PB37 06256 002002 - - 8ZA HUBY BIT SET?

BOIE (8257 026345 JMP TBG7 YES,

2239 6266 T8G14 EQU «

B8B4G @6Z&56 V44156 408 ,+7PHONe?STAT NO, LTBT OR LDBT SET,
gde: 06281 134806 182 B,!1 BUMP TIMING COUNTER,
Sudd  B8282 aLé4d7 JMP TBGE NOT » & YET

525% @6253 644150 ADB ,+78TAT=2PHON Be> 78TAT
B3és 36264 160P0B1 LODA 8,1 As 78TAY

BB45 06265 216276 AND LTBTY

6348 96266 pp20p2 SZA LYBY BIT SET?

G047 86267 9264030 JMP TBG1S YES, MUST BE LOGeON TIMING OUT,
BBé&bw

0049« NO, LDBT SET!

050w

3851 06279 160275 LDA TTYN,1I A TTYS

BBE2 88271 B31665 IGR UHU MERGE WITH OPCODE,
BO83 @6272 2:5666 JSEB OMTOM TELL 2116,

BB54 06273 464274 LDB TPONT Be> 28TATY

BE5S 06274 966132 LOA LDNBY REMOVE LDBT

20586 96275 B1a333 AND NIEBT AND ENBT+ICBT BITS,

8057 26276 110001 AND B,1
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86277
26300

863081
063014
B6302
66303
26304
26365
36306
86387
86310
#6311
86312
PE3Ll
B8314
AE34S
#6316
66317
86320
e6321
86322
w6323
pos24
86328
86326
g6327

e53%0
T NKT)
26331
26332
56333
88334
BSE34
55338
B5336
E6336
z53%7
EELLE
26344
08342
38343
665344
36345
35346
p6347
p6350
86384
86352
BEIES
563584
185355
26356
#6387

#16442
026407

120001
170001
BB2400
816423
260266
661710
926312
106615
062001
186528
262766
A04010
630164
205310
230158
B56423
064275

1862

844174

160001
3564266
pis7i4
102100
026407

44144
16poat
202223
626336

284274
225250

Bd4i854
13084
PREIL4
p&az74
168001
812312
#30382
iy0801
244187
166661
PY2¢03
226384
ple220
{70004
B44160
1686814
DiB3z0
164275

1864

TB613

TBG1i2

J8B
JMP

EQU
XOR
STA
CLA
J8s
LDA

ALF,

JMP
LI8
R8S
Lise
LOA
SLE
IGR

RBR,

I0R
J§8B
Lo8
D6
LDA
LOB
J3s
8TF
JMP

EQy
0B
LDA

sZA,

JMp
EQU
LDB
JMP
EQU
ADB
182
JMP
LOB
LOA
AND
I10R
87A
ADB
LDA

8ZaA,

Jup
I0R
87A
ADB
LDA
AND
LOB

31-b

78641

7866

. _

8,1 REMOVE pOBYT BIT

B,1

T8610

T4 ASTTNUM

SLA 18T OR 2KD BOARD?

T

D8CBy 187, GET 8TATUS,

D§CB2 2ND, GET S8TATUS,

DTYRON A BASIC PHONES PARAM,
DSR ON?

BITS YES, SET BIT#D IN BASIC PARAM,

8L8 CARRJER ON?

BITL YES, SET BITM},

TBgio .

TTYN

O TRPRAM

B,1 A® TRPRM

T4 8% 7TNUM

MUXOR OUTPUT PARAMETER

@

TBGE

*
o ¢ 2CCNY=28TAT Bw» 2CCNT

8,1

RSs NR, OF OUTPUT CHARg,s8?.
78612 YES, '

L ]

YPONY NO, Be>» T3TAT

78658 .

L ]

«¢TTIMO=Z?CINTY B #» PTIMO

B,1 UPDATE TIHMING COUNTER,
T8613 NOT @ vETY ‘
TPONT TIiME 318 UP

B,1 REMOVE “ENYER

ENNBT TIMINGY BIT AND

NIBT 8ETY "NO INPUT

8,1 " ALLOWED® B1ITY

2 92TYPE=?STAT

8,I IF tHE DyUDE MWAS

R8S8 A SBELECTRIC, SETY

wel HiM UP FGOR A

TRINT TRANSMIT INTERRUPY
8,1 :

s $7IRPRMe?TYP

8,1 TURN OFF THWE

NECHO USBER'S ECHO

TTYN, I ;



PAGE

a114
2115
8116
8117
2118
0119¢
0120
81214
9122
8123
8i24
8125
2126
2127
0128
2129
2130
2131+
8132
2133
2134
8i35e
0136
0137
8138
2539«
6140
2141
0142»
B143
8las
8145
g1és
17
2148
Bi4yv
6L50
£ist
BLSY
2i%3e
6ilde
Biise
6158
eLv7
6§58
6159
B160
0161
2162
2163¢
8164y
8165«
8166
8167+
@168
giéy

31l-c

0082 %86 TBG LOGIC
06360 215711 J88 MUXOR
96361 168275 LOA TTYN,1 TELL THE SYSTEM
26362 831664 10R ETO THAT ENTER HAS
26363 015666 JSB OMTOM TIMED OUT
06364 726407 JMP TBGO
06365  TBG7 EQU #
06365 044144 ADB ,+42CCNTe?STAT B®> ?CCNT
26366 160201 LDA B,I A® 2CCNT
06367 002003 $7A,RSS NR, OF OUTPUT CHARS,s8?
86378 926377 JMP TBGY yES,
06371 844162 ADB ,478TAT«?CCNT Bed ?8TAT
26372 160001 LDA 8,1 AS Z8TAT
26373 210211 AND LTLDB |
06374 802002 8ZA LTBT OR LDBT BIT SET?
96375 026260 JMP TBG14 YES,
86376 826407 JMP TBG6 NO,
26377 TBGY sgu .
26377 044162 B ‘1STA7-?CCNT Be> 7STAT
n6400 18615 EQU
REMOVE LTBT,LDBT AND HUBT BITS,
06408 960216 LDA HLTLD
06421 003000 CMA
06402 110001 AND B,1
SET PDBT BIT,
26423 230301 I0R PDBT
06404 216442 JSB TBG113
HANG PHONE UP,
26405 062765 LDA DTROF Aw "DATA TERM, READY OFF" PARAM,
06406 016423 J3B TBG1G
76407 7866 EQU
864n7 934272 18Z TBGCN BUMP COUNTER,
26410 002001 R8S
06411 226415 JMP TBG16 DONE, BET OUT,
08412 064275 LDB TTYN
A6413 044177 ADB ,+TTY@1=TTY®® NOT DONE YET,
06414 226232 JMP TBGY 60 BACK,
EXIT,
06415 18616 EQu
06415 260271 LOA TBGE RESTORE
26416 7216080 ELA
06417 060267 LDA TBGA
06420 764279 LDB TBGB REGISTERS,
26421 103112 CLF TBASE ENABLE NEXT INTERRUPT,
06422 126217 JMP TBGEN,]  RETURN,
ENTER WITH AsPARAM, AND B> 78TAT
EXIT WITH As PARAM
?TNUM I8 BAVED IN Ti,
26423 BpPPAA TBGIA NOP
26424 164275 LOB TTYN,I B e TTYS
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81728 06425 874266 STB 11 SAVE,

8171 06426 B05765 BLF,CLE,ERB

8472 06427 603300 RBR

8173 06430 0302084 I0R B MERGE UNIY NR,
0174 026431 064274 LDB TPONT 88> PSTAT

8178 08432 044166 ADB ,e7PPRMa?8TAT Be> 7PPRM
8176 08433 170001 STA 8,1 - STORE,

8177 06434 32040 SEZ SKIP IF FIRST BOARD
B178 06435 026447 T JMP eel

8179 06436 10261% OTA DSCB¢ §187, CUTPUT PARANM,
6180 08437 002001 RS8S

2181 06443 102620 OTA DS8CB2 2ND, OUTPUT PARAM,
0182 026441 126423 JMP TBG10,1 RETURN,

81830

#184e

2185¢ ENTER WITH NEW gTATUS IN (A) AND
8186¢ Ba> 7?8TAT

0187,

2188 06442 QUO0Ed TBGIt NOP

8189 08443 030163 I0R 1087 SET 08T BIT,

8190 06444 170004 8Ta 8,1 S8ET NEW STATUS,

3191 008445 044157 ADB ,¢7TYPE«?8TAT Be» ?TYPE

$i92 06446 160061 LOA B,1 AS ?TyPE

0193 0644y 002003 8ZA,RSS TYPE 07

Plgd 264950 026483 JMP 243 YES, ' '
2198 06451 vp2404 CLA,INA NO, RESET TO CALL/YGE,
8198 06452 170081 8TA B,1

9197 096453 082400 cLA

Bi8 06454 244140 ADB ,+?CCNTe?TYPE Bad» TCCONT

5199 28438 1780014 87A 8,1 8ET 2CCNTeg

5230 o8456 04417 ADB _ +?DCNye?CCNY

8281 6487 (7060 8TA 8,1 SET 7DCNTsg

g202 088460 205004 INB

3283 0646) 170084 = STA B,I SET 78CNTe0

8264 056482 126442 JMp TBG1LY,I RETURN,

2285 06463 TBGED EQU o
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PAGE MBEO4 HAT  DOMER EAvi sALYR RESTASY

n7247 1@21aw  flea  STF @ ENARLE (NIERRLPYS, Ceitdtd #000s
GEeRB W7 2ew? Rye ROWL Pign OF e v ReREW VIS

AFAST ARStEs cuFER 0T E NYMLELE Tl s TR YE,

#7282 106768 +~ONC: QLG 7 CXEUTE oL dulhy,

3753 1824018 AN & REEERS 1 BRI S N

{73456 ave 0w COMNTENYS .

q”g'nqq'n’ . Py iy ¥ le\ 4 “&.’ d b ?_' i [ U)f; ‘ f%? F

PFIAG hep kT w ' ik

@??é? B27154 JHMP POwA TESY NExT o Rliek,

-
P

o
R S B R

LD S LA N e R

ih ek lmew

b < "’1
ERNAE
#L B
Bi1Hie Al DUMMY INY_RFLET2 Sk SlaNE

A GG iTm DO YHE PO TR

' WE : .
FYIET uR Yl

e arpee egy A FQu w
55 57268 183018 BT i BTART UR CACEIVE CHANKEL,
ity pPPRL MEBR4S g v iakb DUTPUY LAYY DATA WORD

v
gi9t 27262 182611 0TA €2 TO SEND CHANNEL,
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p226
0227
0228
0229
8230
8231
8232
" 0233
pzi4
9235
2238
@237
8238
8239
2240
B2414
f242
8243
8244
8245
2246
B247
8248
p249
P25
5281
8252
3253
B254

ok &

¥

b";‘m.vs‘
5256
PeS7
BE:8
§25y

67314
87315
n7316
87317
n7320
87321
87322
87323
87324
27328
87326
n7327
87330
873314
#7332
#7333
87334
#7335
8733¢
87337
87340
87344
87342
67342
27343
n7343
n7344
273545
B7346
w7347
B7350
873514
67352
A7353
b7354
67355
@7 356
B7387
#7368
8736

57362
#7363
37364
87364
27368
87366
#7367
82370
8737
7372
#7373
87374
#7375

017460
N17453
163563
067564
817468
P63563
P64000
BaBigl
160000
710302
2020083
227343
#175a2
217453
fe0001
867563
B44131%
054103
827342
n675%64
p17460
202001

p17512

063664
7g1222
032766
102615
067563
606004
162001
102615
@44175
737562
827325
262762
240133
602020
@27436

aB3090
873562

0174686
169001
206004
277563
A4413%
16400}
P77564
A17473
317486
163583

POWER FAiL/AUTO RESTARY

32-b

JSB POW31 OUTPUT 7RPRM
JSB POW30 CHECK SEEKING,
LDA VTEMP,I A 23PRM
LDB FTNUM B2 TNUM
JSB POW31 OUTPUT 78PRM
LDA VTEMP Ae> T8PRM
LDB A Be> 78PRM
ADA ,e78STATw?2SPRM Am> 78TAT
LDA 4,1 AS 78TAT
AND NIBT
8ZA,RSS NIBT SET?
JMP PONWS NO, INPUT MODE;
J8B POW3I4
J88 POW3R CHECK SEEKING,
LOA 8 AsSYNC, CHAR,
LDB VTEMP Bs>» 78PRM
ADB [ ¢?TNUMu?SPRM
CPB LPTTY DOES USER WAVE LP?
JMP PON3S YES,
LOB FTNUM NO. OUTPUT SYNC CHAR,
JSE POW3{
R88
POW35 EQy o
J8B POW4Y DISCONNECT LP,
POWB EQU «
LDA FNyM UNIT# IN BIts 10e13,
RAL RAL '
JOR DTRON OUTFUY HBASIC PHONE PARAM,
OTA DSCBI
LDB VTEMP Be> 78PRM
INB %> TPPRM
LDA 8,1 Au 7PPRM
OTA DSCB1 OUTPUT 2PPRM
ADB L,¢TTYOieTTYBO+72RPRMa?PPRM MOVE TO NEXTY
182 CTEMP DONE?
JMP POW? NO, GO BACK,
LDA NNPRT YES, ONE OR TWO BOARDS?
ADA ,wib
884
JHP POW9 ONE,
TWO, KESINSTATE 2ZND MUX AND
2ND DSC,
CMA SET COUNTER,
STA CTEMP
POWiy EQU @
JSB POW32 CHECK SEEKING,
LOA B,I A® TRPRM
INB Be>» 78PRM
878 VTE®P SAVE POINTER TO 78PRM
ADB ¢72TNUM«?SPRM Bs>» 2TNUM
LDB 8,1 Be 2TNUM
STB FTNUM 8AVE .17,
JSB POW33 OUTPUT 7RPRM
J8B POW32 CHECK SEEKING,
LDA VTEMP,] As 78PRM
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