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1)

INTRODUCTION

This document is designed a2s an aid to using and wnder-

standing the AMIC harcdware and software.

The standard documents describe the use of the AMIC
related commands, but a description of how the software
and hardware works can cnly be found in internals course

notes, which really require attendance on the course.

Many problems occur in normal usage of the AMILC due to a
lack of knowledge of how best to use the system. When it
comes to making a modification to the software to adapt it

for a special regquirement, all nature of problems occux.

The information contained in this document is split into 2

number ¢of sections:

a) A brief description of the AMLC.

b) The user commands and what they do.

c) A more detailed view of the scitware.
4a) Interfacing special devices and coping

with known bugs.
e) pifferences on the P300.

The i."ormation refers to the segmented architecture: The differences

in -the P300 are described in Section 6.

The details refer to the Rev 15 and Rev 16 releases of PRIMOS,



2) BRITF DESCRIPTION COF TEE AMIC

2.1 The Eardwara:
The AMIC (Asynchromous Mnlrdline Contxoller) interfaces
full diplex/half duplex data lines to 2 PRIME corputar.
Thecs ars basically three types of boards:
5cc2, 5004 bhalf &uplex
5052, 5054 full duplax
§152, 5154 full doplex with QAMIC _
The last digit refers to the number of lines(2 = 8, 4 = 16).
The half duplex' type isn't sucportsd by standard software.

A 300 can handle 2 boards (not QAMIC type). A P350, 400, 500
can handle QAMIC with a 400, 500 expandable to 4 boards.

forraticn is transferred by Programmed Input Output (PIO),
intarzupt and DMX tvansfar. PIO is used for setting states
oz reading ccntrol words.  Information transfer is achieved
ca the standard board by DMC on input and DMT foé output.
The QAMILC board us.es DMC for ipput and DM for output. The
sceed of a lins may be altared by soltware as can the
character format and parity.

2.2 The Softwars

e components of the software for the AMLC ars:

a) The AMIC driver AMLDIM (Segment 6)
b) The AMLC phantom interrupt code (Segzent 4)
c) The user ring buffers (Segzent 7)
&) The input tumble tables (Secgoent @)
e}, The dedicated cells {Segment @

4

‘-

The softwars uses two basic pechanisms. The first one, DMX
tzansfer occurs without direct scfiware intarvention. The

second one, interrupt processing involves &) and b).



2.3

{
The Gesign aim is to reduce the overheads incurred with the
2nd mechanism because this software is of course céa;uming

CP power.

X Transfer
This mechanism uses cycle stealing. This means that the

flow of execution is not affected while DMX is going on.

Bowever, in the micromachine which is where the miciocode
comprising each instruction is being executed, there is a
temporary break to handle the DMX service. This micrbcode

is known as £irm wear.

Incoming characters from the device use Direct Memory Control.
This method uses a pair of pointers in memory to indicate a
memory area where c?aracters can be placed. Each AMLC board
has twe such pointer pairs and memory areas (known as tumble
tables). At Cold Start, the AMLC board (the controller) is
loaded with thegé pointer pairs, and triggered. For a system
with 4 boards there are consequently 8 tumble tables. Each
turble table is 48 words long. Characters arxriving from a
device are routed to the tumble table. The Z byte {1 word)
entry consists of a line number and the character, or a bit
pattern in the line number byte to indicate a ‘condition ie:
break. This process continues until the tumble table is full.
At this point, the controller signals this fact (interrupts)
and switches input to the other tumble table. This toggling
action continues automatically. It is the responsibilit§ of
the software to remove these characters before the toggle

action overwrites the table.
Outgoing characters can use one of two mechanisms:

a) DMT (Direct Memory Transfer)
b) DMD (Direct Memory Queue)
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DMT s the most cormen mechanism. In memory, & cell.
is maintained for each line. The controller is giv-;;
the address of the cell block. Each cell is scanned:
at the rata for the lina pertaining to the call, for
presance of a character. If a character is present,
it is moved to the output device and the cell cleared
by the controller. It is tha responsibility of the '
softwars to £fill the calls at a sufficient rate to,

satisfy the line speed to which tha call rslates.

- The second mechanism, DMQ is available on the 51 series
boarés. wWith this techniqua, the dedicated cell is
raglaced by a queus. It is the responsibility of the soft-
wars to tcp'u_a the queue before the AMIC has extractsd all
the characters at the lins speed.

Interrupt Processing

Transfers to and from memcry occur without software inter-
roption. It is the resgcnsibilitﬁ of the software to remove

the charactars from the tuxmble tables at a fast enough rate

and place characters in the dedicated cells or queues to

satisfy the line speeds. The software is invoiced by means

of intermuption from the controller. Each line on the controller
has a flag bit called the Character Time Interrupt flag (cTI) .

If this f}.an is enabled than an periodic interrupt is geperated by the
AMIC at the rate for the line. The worst situation could be
every line going at 96C0 baud with the CII flag cn. In this

case it is unlikely that the CPU would do anything apart from
ruming AMLDIM, trying to sexrvice this lnterrupt ra:t_e. This
stata of affairs is avoided in a balanced system by using the

CTT flag in an ordered marner. For imput the CTI flag is set

cn a paxtic:ula.r line at 2 low rate. This nominated line,

called the input clock line, {cne for the whole svstam) is set

to intermupt 10 times per second

—4-



At this rate, software examines the tumble tables and

removes the characters. This is fine while the ing%é

rate is low (human type speed). A second mechanisnéz

exists to handle the case where characters are ccmihQ'

in more rapidly ie: a fast device sending in characters.

When a tumble table is full, the AMLC recognises this and
generates an interrupt known as an End of Range (ECR)
interrupt. This causes the software to clear the tumble

table, hopefully before the other tumble table f£ills, .
{(which, of coﬁzse, happens normally). These two mechanisms
cope with the two extremes. The first ome, typing 2 few
characters at cne terminal, ensures that the characters are
interpreted by PRIMOS and not just left in the tunble table
wntil an EOR is eventually generated. The second one, flooding
the AMLC with characters, prevents data loss except in the
limiting case where the input rate is greater than the ability

of the software to handle it.

For output the CTI flag is set on 2 particular line at a faster
rate than input. This line is called the output clock line,
(one for the whole system). For the DMQ case ™ A single clock line
contmls cuprs adirput. In the DMT case the software examines

the cecicated cells of all the lines and fills up any that are
sero if characters are available. In the DMQ case, the software
tops up the queues if possible. This system is fine if the lines
are operating at the output clock line speed (or lower) in the
casa of DMT. If it is desired to run the line at a high speed,
then two technigues are available. The first cme is to make the
output clock line run at the high speed. The disadvantage of
this is that the amount of CP power required to service this

rate increases. At 9600 baud the CPU can spend a large
percentage of time (»50%) checking the dedicated cells, if

this technique‘is adcpted. The second technique is to switch

on the CTI flag for the particular line. Eowever when no more
characters are to be transmitted, then the flag must be switched

off (otherwise the overheads apyroachAthe first method).
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Normally the second method is adoptad. The first ocne is
esually cnly chosen by accident. With DMQ high speéz:.‘; lines
ars handled by incrsasing the size of the gueue 30 .f:;at the
wppmqupcfthaquem.mtimsasaccndmccpa;iﬂz the
bigher rats. In practise it is difficult. to drive a line

atmmﬁmnuofsscommmmmchimloaﬁinq.

Sofovare Imlemnt.ai:ion

The previcus secticn described the software mechanisms that

ars cperating system independent. In other words, the interzupt
processing is not cependent cn the type of coperating system. 1If
the systan has an AMIC board, then the sof+ware mnst pericrm the
required servicing. This sectiocn descwibes the softwars con-
ventions adopted by PRIMOS to intsrface the AMIC t0 the rest of
the systam.

The fixst ccnsizgaraticn i3 the eventual dastination of incoming
characters and the store whers outgoirg characters resicde.
Each configured line (terminal users and assigned lines) has an

- input and an output buffer. Thse buffers are ci::cula: (ri:ig)

and default to 192 characters on imput and 384 characters on
cutput. Characters arzive at the input buffer from a device at
the rate the device is transmitting. When the buffer is full,
echo back is disabled. User space programs remove cha.ractezs
from the buffer using ncrmal input read routines. Characters
arrive at the output buffer frocm user space programs. When the
buffer is full, the user is suspended. Associlated with each line
is a data word called the LWORD. This'is used by the software

ts determine which buffer is being used for the line and various

characteristics set for the line. .

Note echo is achieved in the software not ia the contxoller.



At cold start time, a test is made to see how many bparﬂs

are plugged into the systemn. The internal tables %—_e
adjusted according to the result. The last line is called
the group 1 line and determines the rate at which the tumble
tables are scanned. The next line back is called the last
line of group @ and determines the rate at which the dedicated
cells are scanned for output. In a DMQ system, there is no
group 1 and the clock line becomes the last physical line.

TEE USER COMMANDS

This section describes the cormands that a.ffect the AMIC and
its associated software. The user has to be the superviscr

(system console) except for the ASSIGN and TERM command.

AMLC

——

This is the major command affecting the AMIC. It is issued
from the system console either "on the fly " or in the C ¢(—PRMO

£ile. The format is:

AMIC (protocol line mumber config)fword)
The variants are:
i) AaMIC protocol line number config
i1) AMLC protocol line number config Lword
izi) AMIC line number config
iv) AMLC line number config Lword
v) AMIC protocol line number

The protocol may be TRAN, TRANHS , TTY, TTYES, TTYNCP. The ES
protocols invoke the CTI bit on. output. Consequently these are
used if the line is being set to a speed greate.r than the outout
clock line. For DMQ system§ ES must not be used. The difference
between TRAN and TTY concerns the treatment of newline characters,

the parity bit and echo.
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3.2 -

Ffor TTT protocol carriage return is echoed for line _Leed,

bit 8 is set trus and the character is echoed ualessi :sgedfied
otherwise in LWORD. TTYNCP disassoclates the line ficm a user
spacs and it is used when:

a A is b ) 4
) au:dca.nb- egmae&nigvieup

b} An assigped 11::3 i3 being set uwp

In case a) the. line.bei.né no cpped is 2 less than the usexr
number. Case b) is usually specified if transparent protocol
is being used. The line number is specified ip octal. 'Ihe
Config word is a bit pattern used to set up line speeds, stop
bits and character length. On receipt of the config woxd,
PRIMOS issues a PIO to the contzollexr to alter its stats. The
speed bits have 4 fixad speeds, a prograrmed clock and 3 jumper
assicnable speeds. The programmed clock is usually set to 9600
baud. The jumpers have to be set cn a complets board basis.
Normally installations choose the intermediate speeds between
1200 baud and 9600 baud. The ILWORD coatrols treatment of
carriage return, echo and XON/XOFF. The right hand byte
dstermines whether the lins is asgsociated with a user space.

To maks a linae assignable, this byte must be cleared. The exact
specification of the config LWCRD bit pattern can be found in the
System Admini{strators Guide.

ASSIGN/UNASSIGN

This command is used when it is required to assign an AMIC line.
It is issued from user space. It uses the same format as AMLC,
the ASSIGN/UNASSIGN being placed beicre AMLC, ie: AS-AMIC etc.



3.3

Two important points to note are:

&) IWORD can not be altered frcm user space.

b) Not specifying the protocol will default the line
to TRAN. '

The iz;licaticns of a) are that features like XDON,.if set
up this way, have to be done on the LWORD attached to the
original AMIC command input at the systex ccnscl : The
implications of b) are that if a feature like XON is
required, thea TTY or TIYES must be ééecified because XON
will not work under TRAN. For the UNASSI&N, an abbreviated

syntax is allowed, ie: ON AMLC lineno.
AMLBTF

This command can;only be issued at cold start from the
CONFIG data file. It is used to change the buffer sizes

and the Queue size 1f DMQ is being used. Note, however, that
the latter doesn't work under Rev 15. The parameters are
octal werds, so for buffer sizés, a conversion to decimal
characters has to be made, eg: a parameter of 1000 would

give a buffer of 1024 characters. The line number is also
octal. |

Problems occur if AMLBUF is being used to alter assigned-lines.
The line number must be the next one beyond the terminal lines
for the lst assigned line and the one above that for the next
and so on. This is because the buffer given to an assigned
line is takan from a pool residing above the terminal buffers.
The order in which the buffers are given is determined by the
ordar in which the lines are assigned. The physical line is
not used for these calculations. Imagine a systemtwhere

NUSR = 4 and NAMLC = 3. The AMLBUF command must use line number
3 for the lst assigned line, 4 for the 2nd and 5 for the 3rd.
The line actually assigned is immaterial.

-0 -



3.4

3.5

3.6

4)

When uvsing the DM parametex, the gueua size Dust be
calculated 2**K, 42 Kélé If the queus size is less
than 16, then a machins balt will cccur.

NOSR

This command contzols thanm&eroﬁtmlunsmfigu.
for this sessicn.. NUSR must be placed in the CONE'IG data
file. KUSR which is octal, represents the numbaxr of users
inclunding the systsm usel.

NAMLC

S ——

This command controls the nurber of available AMIC lines.
Buffars are locked according to the combinaticn of NUSR and
NAMLC.

TERM

a———

This ccmmand alters the characteristics of the aAMILC f£rom user

" space. It makes the LWORD bits available at user space, in

particular XON/XOFF and duplex. TERM will clear bits 4 - 8
of LWORD so, if these bits have been used by a modified system,

then care must be exercised.

INNER DETAILS OF TEE AMLC SOFIM

This section is intended to give an indepth view of the software.
1# it is required to bang devices cn the AMLC or modify the
software for specials then the imlications of dcinq this have
to be understood so that wpradictable side ef‘ects are not

experienced.



4.1

4.2

Overview

The most important module handling the AMIC is AMLDI¥.

This module runs as a complete process and has its c&n
semaphores to control the character flow. AMLDIM is

where control goes eventually when an interrupt is received.
This module uses a number of other modules: -

i) FMLIOB (Fram Logical Input Output Buffer) .
This module is responsible for cbtaining
characters from the ring buffer and passing
them to AMLDIM.

44) TOLIOB (Tc Logical Input Output Buffer).
This module is responsible for placing
characters in the ring buffer (either input
or output).

iii) BUFCEK. This module examines the ring buffer
to see if there is room for a given number of

characters.
The code that handles the interrupt is contained in SEG 4.
This code causes the interrupt response code (IRC) to be

invoked.

Phantom Tnterrupt Code (PIC)

When an interrupt is received by the microcode, control passes
to a location in segment 4. The current PB register and KEYS
are saved by the microcode and the code located in'éegment 4

{s executed.



For the AMIC this code consists of 5 instructions. There
are 4 OCP instructions and an INEC AMLSEM. The OCP:

.

-

instructions clear the AMLCS interrupt mask and disable

any further interrupts. The INEC is a process exchange
instzucticn that:

f

i

1) Notifies the semaphcore AMLSEM and places the PCB
on that semaphors on the end of the rsady list at
corTact lavel.

i4i)  Issuss a CAI cperaticn which frees the backplane
cf the CPU for further interrvpts.

The operaticn performed in i) means that the AMLDIM process
which, in idle stats waiting on AMLSEM, gets moved onto the
rsady list by the dispatcher (a miczocode operaticmn). The
position it occupies cn the ready list is governed by its
level, which is°2 for the AMIC. Only the clock and SMLC
are higher. The significance of the end positioning means
that if other processes were on the same level, then the
AMLDIM process would be placed at the end of the chain.
However, as AMLDIM is the cnly process at this level, this
is of no significance. The level is set in the PCE at
System Startup. The dispatcher then either schedules the new
process (AMLDIM) if it is now at the highest level or, else
continues with the current process. The latter will only
occur if the current process is the clock or the SMLIC.

The end result is that the AMLC gets serviced very rapidly.
When the AMLDIM process has finished, then the dispatcher
schedules the next process in the ready list. This:could
ba the cne that was interrupted or a higher one if ancther

interrupt had occurred afiter the AMIC one.
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4.3

Basic Flow Throuch AMLDIM

Referring to the diagram, the basic flow starts with—the

‘dispatcher (microcode) giving control to AMLDIM. After

the lst interrupt, after cold start, the process (AMLDIM)
is always cn a WAIT instruction. The first task is to
identify the controller that interrupted. These tests

‘are performed in Roode because PIO cannot be performed

in Vmode. Any PIO instruction is converted to an EIO

which occupies 2 words. Failure to find the interrupfing
controller cavses a HALT. Eaving identified the interrupting
controller, the status werd for that controller is input to
determine what type of interrupt occurred. Three types of

interrupt can occur:

i) End of Range (ECR)
ii) Character Time Interrupt (CTI)
111)  Multiple CTIs

Case i) is indicated by bit 1 being set (the sign bit)
Case 44) is indicated by bit 9. Bits 13-16 indicate the line.
Case 1ii) is indicated by bits 9 and 1O.

Case iii) occurs if a 2nd CTI is generated before the INA
instruction is issued to get the status.

If none of these cases is detected then a WAIT on AMLSEM is

jssued and the dispatcher reschedules another process.

Case i) EOR

Control is transferred to AMLIN. The correct tumble table is
jocated and the table IADR is used to reference the input
protocol. IADR has one entry per line which points to a prctocol.



The dsfault set vp is TTYIN. The AMIC command modiﬁa
the tabls according to the protocol named. The snbé;ript
to point into the correct entry of IADR is cbtained-frem
the lins mmber held in ths tuzhle table. Contzol is
transferred to the appropriate protocol.

Thers ars two basic input protocols:

a) TTII "~ Teletype input
b)  TENSIN - Transparent imput

The puréoso of the protocol is to examine the incoming
charactsr and make adjustments according to the specific-
ation of the protocsl. For case a) a test is ma.da to see
if its a break t:ha.racte::; . If not then tests ara made to©
sea if XON has been enabled. The character is written to
the input ring buffer using TOLICES and if echo is reguired
then it is alsc written to the output ring buffer. If the
input ring buffer is full, then no attems is made to write
‘the character away and echo is disabled. Conseguently, if

 the imput ring buffer is not cleared, character loss results.
For case b} ao tests aras performed except ignoring break.
Bcwever, 'the character will not go to the input ring bufisr
if it is full.

Both protocols NTFY the semaphore of the line so that a user
process waiting on the semaphore will be placed on the réady
list.

Even though only cne EOR was generated, all the tunble tables
are cleared while this scan is being perZorzed. A£ the end of
the locp, the AMLC status is examined back at AMLDIM to see iZ
any other interzupts had occurzed (using the same status word
containing EOR). If ncne exist then a WAIT on AMLSEM is issued
and the dispatcher gives the CPU to the next user on the ready
list, '

- 14 -



Case i1i) Character Time Interrupt

On detecting a character time interrupt has occurrea;_‘
test is made to see which line caused the interrupt..-lf
the line is the input clock line, indicated by 1its GFL&G

being set, then extra functions are perfomred. These are:

i) Testing for loss of carry. The state indicated by

a bit in the data set word word for the contrcller.
the DTE(data terminal ready) is dsopped for these
lines. If carry has been dropped and DISLOG is enabled
then an abort flag is set in the process abort word of the
PCB. This is done at the half the clock rate (consequently
usna.lv 5 times a second). Dropping the data terminal signal
for lines that have lost carxy.

ii) This occurs every 3 minutes. Bowever, problems occur with
this; see section 5).
Every 3 minutes DIR is dropped for all lines that dont have
carry. mhis ‘caters for the case where lines that never had
carry, e.g. modem lines, are accidently engaged.

43i) AMLIN is called to clear the tumble tables as for an
ECR.

Then AMLOUT is used to examine all the dedicated in the curzent group
(% or 1). The mechanism used to do this is to check the output ring

" puffer to see if any characters exist.. If there ars characters

present then code is entered(dependlng on the controller type). For

the DMT case, the dedicated cell is examined and if it is empoty, then

the OADR table is used to transfer control to the output protocol for

the line. The defaunlt output protocol is TITOUT. Others available

are:

- a) TRNCUT Transparent
b} TREOUT Transparent highspeed
c) TTEOUT .- Teletype highspeed



The main differance exists between the high speed a.n_d

the normal protocols. The high speed protocols use iéhe
charactar time intarrupt bit to over-ride the slowef
speed of the grouwp clock rata. If thers are moTe than

40 charactars in the output ring busfar then the CTI bit
13 switched cn. This of course causes interTupts at the
rate for the lira., When thers ars less than 40 characters,
the CIT bit is switched off and the dedicatad cell is re-
plenished at the clock rate for group 2erv. '

In the I3 cassa tbequeuaisexaminedtoseeifitmtake
any mors charactars. Because D systems do not use high
speed protocol, the intermpt is caused by the las%t line of
group zero which occurs at 110 baud.

The routine FMLIOB is used to obtain a character and place
it in the dedicated cell for the line or at the bottcm of the

queue for DMQ.

When all the lires have Lkeen serviced, a WAIT on AMLSEM is
issuad.

Case iii) Multiple Character Time Interrupts

The only differsnce between ii) and iii) is that the AMLIN
loop is executed prior to AMIOUT. This is done becuase there
is no guarantee that the multiple interrupt didn't oczur on
the input clock line. The AMIC status word only contains the
line number of the last interruoting line.
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5.1

EANDLING SPECIAL REQUIREMENTS AND KNOWN PROBLEMS

Often it is pecessary to interface special devices to

the AMIC. It is important to be aware of the conseguences
of doing this in terms of the effect on the whole system
and the effect on the device.

Known Specials

a)
b)

=)

d)
e)

£)

a)

XN /XC0FF for input devices
Buffered devices for output
Page mode devices

Cassette Input

Adding new protocols
Interfacing DMQ boards

XON /XOFF.

In the standard AMLC software XON/XOFF is supported on
output. This means that when the feature is enabled,
sending an XOFF to PRIMOS suspends output and sendiﬁg an
XON resumes it. BHowever, some devices used for input,

such as cartzidge devices, will respond to XON/XOFF. This

is designed so that the device can transmit data at high

speed with the software stopping the device when its buffers
are full. The modification to PRIMOS is fairly simple and

involves:

i Testing when the tumble tables are being cleared to
ensure there is enough rocm in the input ring buffer

to hold the data.

ii) If the buffer hasn't sufficient room then placing

an XOFF in the output ring buffer.

-17 -



b)

114) Testing the stats of the input ring buffer
4# an XOFF had been sent to seas if transmission
can be re—enabled.

iv) 1# transmission can bs rs-enabled, then placing
an XN in the output ring buffer.

Invcking special featurss can be achieved by making use
of spars LWCRD bits. The main consideration is to ensure

CPU usags. Consequently test i) is the cnly cne that
nesds to bes placed in the iaterzupt léocp. Test 1il) can

be placed in the low interrupt rate locp eg: carrier loss.

puffored Davices for QutDut

Scoa ocutput devices, such as plotters and printers,
{ndicate when their internal buffers are full, by setting
an intarface line (the busy signal) . The standarc AMLC
54 can demce this on pin 8 & mie the state of the signal
available to the scftware. Interfacing AMLDIM to these
devices can be achieved by:

ij Incorporating a special test in AMIOUT
ii) _Adding a pew protoccol ‘

The modification i) is st:éightfcrwa.rd but cnce incorporated,

gives the device to 2 specifiad line and also involves an
overhead in AMLDIM, even if the device is pot being used.
$44) is a much more satisfactory solution as it is line
indapencdent. Caxe must be exercised when ad&ing this
modification that all the precautions are cbserved when
per<orming the I/O requirsd to read the AMLC status.

- 18 -



c)

e)

Page Mode Devices
Page mode terminals are those which tra.nsmit:_ai.. whole

screen of information in ope burst. This causes a
large quantity of information to be sent to the tumble
tables. If there are a number of page mode terminals
connectad to the AMLC, then there is the danger that the
tuzble tables will not be able to handle the input rate.
Consequently, loss of information will occur, which '

pecessitates increasing the size of the tumble tablies

in segment . The main consideration is to ensure that
the disk driver still resides at location 1400. It will
also be necessary to increase the size of the input ring
buffers using the AMLBUF command. .

Cassette Input

Cassette input devices are similar to page mode devices,
in that they transmit burst mode packets. Consequently

the size of the input ring buffers will need to be
increased and the tumble tables may need to be‘ increased.
If the Gevice responds to XON/XOFF, then the considerations
in a) need to be borne in mind.

Adding new Protocols

Adding new protocols is a fairly straightforward process.
The tables in NLXCOM will need to be adjusted to reference
the new protocol name (as input with the AMIC ccmmand) to
the driver name in AMLDIM. The new protocol code will
need to be added to AMLDIM using the bgic contained in the
existing protocols ie: use of TDLICB and FMLIOB to manipulate
the characteis. The only other important consideration is
+o ensure that the generated code doesn't overflow the page
boundries set up in MAPGEN.



o Interfacing DMQ boards

Adding DMQ boards to the standard systam causes no
difficulty. The problem comes when a special addition
has to be incorpcratad. The DMQ only affects s:peciaJ.s
that require suspension of output based cn certain
raquirsments. The length of tha qusus must be taken
ints account because suspension of transfar from the
ring buffar to tha queue doesn't affect the DM going
from qusue to the AMIC. It is thersfors necsssary to
pack out the queue with null charactars whichldon't
get sant to the devics. '

5.2 Xnown Prcblems

Cartain known problemsexist which can be got round by using certain
tachniques. |
If forced iogout om disconnect is configursd (in the CONFIG £ils)
direct connact devices may be logged out. The cbject is to drop DIR
(Data Terminal Ready) on lines with mo carzisr. However this is dome
by pratending all lines have carxrier. Any line that never had carrier
" (ie: a dirsct connected line) will be force logged cut. The soluticn
for davices that generats DTR is to use cabla type 1470. For devicas
mtdowtgenuamms&apmm&emwcamg. For the
system console being cperated as a USRASR tarminal, the carrier must
appear hich or the line that corresponds to ths buffer being switched,
The alternative is to set the LWORD to zesro. |

X If forced iogout an disconnect is enabled, thea output may not bs
turned on. This is because the logout message is attecpted before the
LWORD is changed to allow output (le: the buffar number inserted).

If the cutput ring buffer is full then the process {(user) hanges on a
semaphors. Message all now can cause the ring buffer to £111.,



6)

Unstable carrier can cause problems such as random disconnects.

Problems can occur with UK Modems because noise on the line may
canse the modem to think carrier is permanently hich. Carrier -
high with no cne logged in can cause a modem to become permanently
engaged by a wrong numbex.

The maxdimm size of all ring buffers (in total) must be less
than 32X words.

P300 DIFFERENCES

The mechanisms used by the AMLC hardware are independent of system
as the same controller is used throughout. The main difference
between the P30C0 and P400 concerns the segmented architecture of
the latter.

The AMLC drive;mlu doesn't differ significantly between the
P300 and P400. The technique of tumble tables, dedicated cells
and ring buffers applies. DMQ is not available on the P300.

The mst important difference concerns the way the code is entered.
As tbere is no process exchange mechanism, the interrupt address
is the entry point for AMLDIM. The DMX memory areas exist in the
same segment as the driver. The ring buffers exist in a pseudo
segment which is addressed through the memory mapping tables.

The parameters of the AMLC software are .fixedi and changes can
cnly be made at source level. The most common chanée is the
puffer size. This can be achieved by modifying the module TFLIOB.
The main consideration is to ensure that the centr::nics buffer
start address is located on a page boundary.

-2 -
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The suspensicn of users is achieved by a stats vector.
This means that if a usar requires imput, hewillnoi
get access to the ring buffer until a time slice interval
(znliks PRIMCS IV) whers he will be walting ca BUFSEM and
get put cn the ready list by AMLDIM. This of course has
ccnsequnm:es when servicing fast devices.

ICH/XOFP is not implemented in the stapdard system,
although inssrticn of the code is fairly straicghtforwazd.
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