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INTRODUCTION

This manual describes how to communicate with the RC3542 8
channel asynchronous multiplexer from the RC3502 proces-
sor. In the following the RC3542 is designated by its
technical name as the IMS (Intelligent Multiport Serial
Communication Controller). The communication is performed
through the IMS-driver (a RC3502 process), which is the
main issue of this manual.

The manual follows the RC standard for driver manuals.
Chapter 2 describes the different functions of the IMS-
driver. Chapter 3 describes the specific formats of driver
messages. Chapter 4 describes how to declare and create an
IMS-driver.

Appendix A describes the differences between the IMS and
LAM driver (ref. 2).

Summary of IMS Functions

The RC3502 IMS driver supports:
- 8 full duplex asynchronous V.24 lines.

- Individual, software selectable line characteristics
of:

. baud rates from 110 bps to 19,200 bps

. a datasize of 5, 6, 7, or 8 databits

. four modes of parity
.1, 1 1/2, or 2 stopbits

- A general conversion mechanism capable of class-
ification and conversion of received characters.

- Input continued.

- Timeout supervision

- Modem signal supervision



- XON/XOFF flowcontrol

-~ ALC protocol

Functional Overview

The IMS is operating as an intelligent slave on the RC3502
backplane bus based on the concept of a dual port RAM.
Furthermore, the RC3502 and the IMS is able to interrupt
each other. The hardware is further described in ref. 1 .

Upon these basic hardware facilities a protocol is built,
which allows blocks of characters to be transferred to and
from the eight lines independently.

The IMS driver is responsible:
- for the observance of this protocol.

- for the partitioning of input and output messages
into buffers of limited size. :

- for supplying the IMS with line characteristics, con-

version and <classification tables received through
control messages from application programs.




FUNCTIONS SUPPLIED BY THE IMS DRIVER " . .

An application program communicates with the"IMS driver by
sending messages to the IMS driver semaphore and receiving
the returned messages at the answer semaphore.

Characters are received/transmitted on one of the 8 IMS
lines according to the characteristics of the line,
specified in a line status record. (See section 3.2).

Characters in messages are always treated as 8 bit bytes.
Superfluous bits (i.e. a dataformat containing less than 8
datahits) are masked off when transmitted, and zeroed when
received.

Transmitting

Transmitting characters work as illustrated in fiqure 1
and described below:

Transmitting characters

Output buffer in
Output message dual port RAM

Copied by Transmission
IMS driver ‘iifi%>————- line

Transmitted by
IMS output coroutine

Fig. 1.

1. The output message is, if necessary, partitioned by the
IMS driver and each part copied to the output huffer.



2. The IMS is notified through an interrupt and the output
coroutine then transmits the characters on the line
through a UART.

2.2 | Receiving

Receiving characters work as illustrated in figure 2 and
described below:

Receiving characters

Transmission ‘
line Cyclic Inputbuffer in

linebuffer dual port RAaM Inputmessage
Z— > > -

Received by

IMS interrupt Transferred by IMS Copied by

routine input coroutine IMS driver

Fig. 2.

1. The character is received by an UART, which interrupts
the IMS CPU.

2. The interrupt routine stores the character in a cyclic
line buffer and signals on input coroutine.

3. When an input or attention operation is present the

input coroutine <classifies, converts, echoes, and
stores the character in the input buffer for the line

according to the contents of a classification and con-
version table. This conversion and classification

mechanism is described further in the next section.

An input operation can be specified as continuing which
means that characters assembled in the line buffer are
included in the input buffer. If an operation has not
been specified as continuing the line buffer is emptied
and only characters received afterwards are handled.




4. If a character is classified as terminatioh or atten-
tion the input request is termlnated and the IMS driver
notified. s

5. The IMS driver copies the input buffer into the input
message. Several input buffers can be assembled by the
IMS driver into one input message.

If echoing or transmission of flow control characters (see
section 2.5) are to be performed and the output line is
busy executing an output operation no echoing is performed
but result echo-error is set in the answer. The same
applies to a timeout error during output of echo charac—
ters.

A character received with parity or‘stbp~bit error is
treated as the character SUB (dec: 26) and result parity
is set in the answer. - h

3
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A received break signal is treated :as a character with
conversion index -1 when conversidh is defined. If conver-
sion is not defined, a break signal  is treated as a
character with parity error and a SUB-charac¢ter is stored.

Classification and Conversion

When characters are moved from the 1line buffer to the
input buffer, the character can be converted according to
the contents of an application supplied conversion table.

The following actions are taken based on the class- ifica-
tion:

normal_ conv: If set only a single character. is echoed.

If not set the character 'is echoed accord-
ing to a special conversion record, allow-_
ing multible echoes, i.e. NL can be echoed
as CR, NL. Cenh R LR :

attention: Terminates input. or  attention operation,
and sets attention result in the answer.
Furthermore, an output: operation in pro-
gress on the linei is termlnated with result
attention. - x :



termination: Terminates input operation.

blind: ©-- The character is not stored in the input
buffer.

noechos: . -~ The character is not echoed.

erase_last: . If the current input buffer ~ is empty the

character is not echoed. 1If the current
input buffer is non-empty, the last stored
character in the input buffer is deleted,
and the erasing character echoed as usual.

Storing of the erasing character is in both
cases determined by the bhlind class- ifica-
tion.

erase_all: All characters in the current input_buffer
are erased. Echoing and storing of the

erasing character is determined as usual.

mark: Sets status mark in the result, if the
character is stored (is not <classified as
blind)._

If conversion is specified the following steps are taken,
"when a character is transferred between the 1line buffer
and the input buffer.

1. The received character is converted and classified
using the character as index in the conversion table.

2. The character is echoed, if both the input operation
is  specified as echo and the character is classified
as echo. If the character is <classified as nor-
mal_conv the converted character is echoed else the
characters specified in special conversion record is
echoed.

3. The converted character is stored in the input buffer
according to the blind erase _last and erase_all
classification.

4. Operations according to the attention, termination,
and mark classifications are performed.

If no conversion is specified the received character is
echoed according to the echo specification in the input
reqguest and stored in the input_buffer.



Time Supervision H S e

Time supervision is performed on a per line .basis.

Each line has two input timers and one output timer.

itimerl specifies the timeout period ‘for the first input
character. :

itimer?2 specifies the timeout period for the following
input characters in ‘a buffer.

otimer specifies the timeout period for a character

output. The otimer is used as timeout period for
an echo character, too.

A timer value of x indicates that at least x-1 and at most
x time units are allowed for the operation.

All timers are decremented after the duration of a
timeunit. When a timer is decremented from one to zero a
timeout occurs. An initial timer value of 0 is interpreted
as an infinite timeout. An initial timer value of 1 is

without meaning.

The initial time wvalues are set by - the operation
set_timers. : = R :

A time_unit for the IMS is approximately- 100 ms = 0.1 s.

A set timer operation does not change the timeout period
for the the character being input and/or output. I.e. if
an infinite timeout has been specified, and no characters
are received, a set_timer operation will not give a
timeout. s o

Flow Control

The IMS-driver includes facilities for flow control by
means of XON/XOFF.

Flow control can be specified in two ways:

2.5



- As a part of the line status.

- As a specification in an input operation.

The first way is used to control transmission of charac-
ters. The second way to control the receipt of characters.

Flbw contrdl on output

As a part of the 1line characteristic it is specified
whether the line is in flow control or not. If the line is
in flow control mode receiving an XOFF (dec : 19) charac-
ter will stop further transmitting on the 1line wuntil an
XON (dec : 17) character is received.

The current state of the transmitting line (either able to
transmit or temporarily suspended because of receipt of an
XOFF character) can be obtained through reading the line
characteristics (see section 3.2).

Echoing of characters is not affected by the flow control
state.

After an output timeout error the state of the output line
is set to Ttransmission enabled”.

Flow control on input

If an inputimeSsage has flow control specification, an XON
character 1is transmitted on the 1line, when the input
operation is started.

The receipt of an XON will start transmission at the
opposite end of the 1line (if flow control has been
specified). At termination of the input message an XOFF
character is sent stopping further transmission.

Transmission of XON and XOFF characters in conjunction
with flow controlled input is treated as an echo, and thus
the transmissdion is independent of the flow control state
on the output line. A flow controlled input message will
normally - be, specified as continuing to allow characters
received between termination of the input message and the
recognition of the XOFF character at the opposite end, to

~be included in. the next input message.

2.5.1

2.5.2



ALC-protocol “ R 2.6

The IMS driver supports the ALC/Fﬁ'ptbﬁbcbI‘“aé specified
in ref. 13 . ; . )

The ALC/FD protocol is characterized by a block format and
a character format.

The character format must be set through specifying . an
appropriate line_status. D T S U SRR DRI S

The block format is supported by th;;IM$ ‘as follows:
Output: |
- <STX> is transmitted.

- The contents of the output ~message (specified by
first, last, next as usual)'isf transmitted assuming
that it has the format of <OPK><BBL><INFO>. CHS is
calculated. T i Mt

- <ETX><CHS> is tranmitted.
Input:

- The input line is scanned for an <STX> character. If
other characters than <STX> is received result mark
is set (no error result), but the operation con-
tinues.

- <OPK> is received and the length is determined pos-
sibly by receiving the succeeding <BBL> character.

- <INFO> is received, and the checksum calculated.
- The next character is récéiveh,ténd un1é§s it is an
<ETX>, result format is set. = S
- <CHS> is received and if it'does not cotrrespond to
the calculated checksum result format is set.
, : v R g
- <OPK><BBL><INFO> is returned in ' thé -input message
with first, last, and next upﬁatéa*asfuspal.’

No conversion or classification®is performed on ALC mes-
sages. T e

Only specification of continuing input is ‘allowed in con-
junction with ALC input.
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Caution Due to Partitioning of Messages 2.7

Although the partitioning of messages into fixed sized
buffers should be transparent it may be observed in the
following situations:

-.If both an: input and an attention operation is pre-
~sent.« Partitioning of the input request can result in
~skipping - characters between each part due to the
presence of the attention operation.

- If an attention operation is terminated between two
parts of an output operation the output operation
will not be terminated.

- If a flow controlled input message is partitioned,
flow control characters will be transmitted for each ‘
part of the input message.

- If a character has classification erase_all only
those characters assembled in the current part of the
input message are erased.
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IMS DRIVER INTERFACE LA e e

Messages and Answers ERRECE I &SRRt A PSR O o S

All messages are signalled to: the IMS®' driver general
semaphore and all answers.'are. returned ~'to the answer
semaphore except when the driver:is removed or enters an
exception. ST T e e

The general format for messages. is::

message answer

ul function function U :

u2 not used result B A ORE P PR
u3 lineno lineno i o R
u4 not used unchanged

All message data types starts- with first, last, next:
integer in accordance with the standard driver conventions
(ref. 4).

The driver supports message data stacks of a maximal depth
of 1, i.e. unstacked (chained) buffers.

The 8 IMS lines are numbered 0 - 7, and lineno must bhe
within this range.

The following results are defined:

Basic Results:

S

0 request executed successfully.

1 request not processed but returned by a reset opera-
tion.

2 error described by result modification.

4 unintelligible request.

Result modification:




3.2

+ 8 : echO_e’rror

+ 0 timeout

VIR - o W e e

+16 atteftiom -

+32‘{orhatww~'--~

+64 overrun

+128 mark

In case of a

12

. The. request is terminated, because of

a timeout.

-.-An echo_error has occured, operation

continues.

An attention character is received.

Parity- stopbit- or ALC protocol er-
-.ror. The operation continues.

Characters lost bhecause of hardware
overrun or 1internal buffer overrun.
The operation termintes.

The operation continues.

fatal error in the IMS all messages are

returned with the result field set to 255, and in this

particular case
value of an internal IMS error. This wvalue will be an

illegal line number.

the lineno field is changed to contain a

The IMS driver will try to recover from a fatal error.

. ; s -

Line status

'The characteristics and status of a transmission line is
communicated.through a line_status record:

’

3.2
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Lirne status. record

. - Ixon/xoEF
stop bits J- pty_mode *:datq_51zé~—tiﬁ?* eggéle 0
_‘:T-—. _"'T—-“— ______ N
? ? 3
- 22 L2 | linespeed .. . .
B out | 2 > [res | 2 | 2 1 2 [ o] ..
in DSR | DAD | 2 | 2 | 2 > |7 2 IxowxoEe 2
0 1 2 3 4 5 ¢ ST
Figo "3'.‘1

line_status
(X first byte

stop_bits:

pty_mode:

data_size:

?.

.

XON_enable:

packed record

*x)

(in- ,
valid,stop _bit_l,stop_bit_1 5,stop_bit_2);

(ig-
nore
);
(¥ ignore parity meahs: -
Parity bits received are

_parity,odd_parity,no_parity,even_parity

masked off and

ignored. Characters transmitted has even
parity supplied.
No parity means: Characters are received

and transmitted without parity bit %).
(bits_5,bits 6,bits_7,bits 8);

boolean;

boolean;
(¥ enable flow control %)

(¥ second byte %)



202,2,2

line speed:
—7

(% thﬁrd byte %) .

DSR,

DCD, ;

Fo ws amn

RTS, mvﬁ}fiX“ReadyToSend outgoing modem signal ¥)

DTR,

XON_state:

end; (* line—statusﬁxﬂ}' [

Conversion Table

boo%ggnJWA

(b_50,b_75,b_110,b_134_ 5,b_ .
b _600,5 1200,b_1800,b 2000,b 2400,b_3600,
b_4800,b_7200,5 9600,b5 192007 ;

5,b 150,b 300,

(% DataSetReady incomihg modem signal X%)

(¥ DataCarrierDetect incoming modem signal

(% ﬁataTerminalReady outgoing modem signal

'(X Current output state %)

A conversion table 'is formatted as bhelow:

s g
L]




area for
normal
conversion

2**datasize - 1

area for
special
conversion

Index

15

Conversion table

JJ class
conv_char - R N R R I N
F-——==7=-"1. . N
* ¢ e
il j’
0] conv' MsB | ¢
index 1SB
- |-index of
special echo
record

A 4
1 class
conv_char
MSB
lemwj1£SB
length characters
> to be echoed
J
Fig. 4.

Conversion Table
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Line  Control - .- .- 3.4.2

3e4.2 -

Formats .. .. ...

mesgage;  .answer
ul 4 4

U2 =. ... result
u3 ué,;ingnoﬂtg lineno -

uéd - unchanged
buf  line control
line_status

buffer type =
record
£f,.1, n: .integer; (¥ not used %)
new_line_state,
actual_changes: line_status; ‘

Function:
Fields with a non-zero ordinary value 1in .actual changes
are updated with the value supplied in new_line state. The

resulting  current line status  is returned in
new_line_ state.

Set Conversion o . | 3.4.3

Format:

message - . answer
ul 8 8

u2 .. .~ ..... .result

u3 lineno  lineno
ué - unchanged ’

< buf. .. cony.spec conv_spec

conv_:_spec:. # .- .~
record e
f, 1, n: integer; (X not used %)
conv_control: integer;
~~. conv_tabs: conversion_ table;
end;

Sets conversion.-and: classification table for the specified
l j_ N€,ei 2wy | mrridpm = i - i

The value of conv_control is interpreted as follows:
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-2 Clear current conversion table, 7 j4eW -  incoming
characters are neither classified nor converted.
Conv_tab is not used and can be omititedi s

-1: Use conv_tab as new conveérsiorttable.
§ e :

0..7: Use the same converslbn - table as conv_ control.

Conv_tab is not used and can be’ Omltt@d.;”“
Conversion will be temporarily cleared.durlng the setcon-
version operating and subecho and will be' s%opﬁed, affect-
ing input and attention operations .1n progress on the
line.

PN et

The set conversion message is returned 1mmed1ately.

Foe &8 R
“y i?&w“&?f wzfzn:
3.4.4 Set Timers AR E L A 3.4.4

Format: - w} YT RIS S % SV 1 R D W F RN & o T D)

message answer Py Laladire
Ul 12 12 R :i-,‘f”‘»f”“é".,“__vr' o
u2 - o result
u3  lineno lineno
ud - unchanged , o
buf timers timers eI e
timers = £

record

Function: ’ o ST et A

£, 1, n: integer; (% notsused ®) EerT
itimerl: integer; < ‘
(¥ defines the timeout before flrst charact@r
input to a buffer X) R
itimer2: integer;
(X defines the timeout bétweeh ‘c¢hars. 1nput *®)
otimerl: integer;
(¥ defines the timeout per character- output
from a buffer or echo X) i

' S0 i dh S A UEL MY o Bt

{. .

a2

All timers are in units of 100 W& = 0.1° second and a zero
value means no timeout. ' e

Note, however, that the wvalue n means aiperiod between n-1
and n seconds, e.g.: the value 1 is senselesse -

vors tar s fae




The timer values are set and the answer returned.

3.4.5 Reset
Format:
message answer
ul 16 16
u2 - result
u3 lineno lineno
ué - unchanged
buf - unchanged
Function: P
All operations in progress on the line are terminated and
all messages are returned with status: reset (= not pro-
cessed). A modem_attention request is not returned.
Likewise all messages received for the line during the
reset operation until the reset messaqe is returned, are
returned with result reset. : ‘
3.4.6  Modem Attention coos -
Format:
message answer
romul 206 o0 5200
u2 - result
u3 lineno lineno - .
ué - unchanged

Function‘

buf - uncehanged

A change 1n“fhe 1ncom1nq modem_signals at a line will be

. ~recorded . by= returnal . of a Modem Attention message, if
- present. Note that the Modem Attention as opposed to all

other ' »control- messages is not returned immediately.
Likewise a modem_attention request is not returned by the

usual reset operation. Result attention will be set by

- returnal of. the message. message.




e atn manr ey warng
3.4.7 Reset Modem Attention
SEDE 2 i
Format:
DR PAsma
message answer
ul 24 24 o GE ST E2RGM
u2 - result = ¢! Y
u3 lineno lineno N g o
ué unchanged unchanged IR EEAREERR "o
i S ST N T - W
Function: O PR PR E - g
Returns a modem_attention request. ATt
§ - ) T SR IR . O RN e A ] .
3.5 Output R & Ot tnonoaoen AL C ol EREe,
Format: : I EA R R R KR G O S SR I i
S : ot T EIPEEEEE A SEETCRS R FERS R T £ T G ol B
message answer = o plemon grper Dyeoo by
ul outfunc outfunc
u2 - result
u3 lineno lineno _ _
ud - unchanged U T O T SR SRR R
buf data unchanged
B
Function: B
. SR TR o
The data in the buffer is output ‘and the ahswer returned.
outfunc 2: Basic output function. ‘f*ti‘

Sy

+32: ALC output functiofis.
An ALC message is output, i. e.

i e

<STX> <OPK><BBL><INFO> <ETX><CHS>‘

G S R < nl e

The framed* fcontents must be*supplled in the

output message. KSTX>,;” <ETX><CHS>+- rare sup-

plied by the .IMS.:{Foridetailed specification
refer to-ref.: 3 )*" T f o selvaexg ]

If the line_status. (see. +sectmon 3. 2) ;ﬁhaS‘%{XON/XOFF
specification, receiving an XOFF (dec : 19) character

suspend further output until an XON (dec : 17) character
is received. However, the timeout control continues.

5 o N . e - ey e v
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Output .can be terminated. prematurely . because . of either
repelpt of .an, aftentlon character, a timeout, or a reset
operatlon. Next is updated according to the amount of data

transmitted.

.-.result. ... interpretation

a timeout has occured

‘ulq

Functlon. ’

‘reset « ”bdé fééet operation has been issued
batteh;iéﬁ the OUtpUt operation has been terminated
e goEr prenaturely due to receipt of an attention
,- - Character.
Input I
Format: R ...:,.,.:.; et IR

e .messaqe answer

5. inpfunc Aflnpfunc
u2 - result
y3. ..lineno.., lineno ...
ud - ~ unchanged
buf - rec—data

The value of inpfunc in ul defines the actual input
function for the message and is composed of a sum of
binary numbers, each defining a specific characteristic of
the input function: .

,inpggncigzgx_f%bgsigjinput function.

inpfunc +2: echoing of characters according to the
foie iy .. .Specified cla531f1catlon and conversion 1is
L Tt performed.

e

inpfunc +4: continuing input, 1i.e. characters received
from returnal of the previous input opera-
tion and onto initiation of this input mes-
sage are accepted instead of skipped.

R PR
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inpfunc +16:  flow control by mehns 8F. "XON/XOFF © charac-—
o -7 ters’ are performed. hevfollow1nq
action is taken. ‘

B

"when the driver” initiates
executlon of a flow control
ihput message” an” *X6N-charac-

. h”rer (dec : 17) }ELQHtPUt-
when the driver terminates

~execution ©f a" flow control

* ‘inpdt  message an  XOFF-
' character (dec : 19) is out-
pute.

inpfunc +32: ALC protocol input.

Faeoof

<sTX>|{ <OPL><BBL><INFO>| <ETX><CH53 i

. 'is received, the format of the message 1is
checked, <CHS> ‘is caIvulatéd and checked,
and the framed contents réturned.,

The input operation is termlnated, when” one of the follow-
ing events occurs: T

€t e T o~ D

- a character classified as termination is received.

B .*

- a character cla581f1ed as attentlon 1s recelved.

- .o . PO

- a timeout occurs.

- a reset operation is issued.” "

- overrun or character’lost:- Internal’buffer“overrun or
hardware overrun.

T

- a complete ALC message 1s recelved (in case of ALC
input). Upon termination of” an input request next is

updated. L g
Result Q interpretation: 13
timeout ’ one of the two input timers is decremented

from one to zero.




26

IMS-DRIVER PROCESS .,

imssem

The, . IMS- driver

PR\QCESS COTEC D

imslevel

imsmodule

imsl6K

'prpqess'iSvdeﬁined'as=;

-ims_driver (var imssem: semaphore;

imslevel: integer;
imsmodule: integer;
imsl6K: ..3);

1s the maln semaphore to whlch all messages

s are sent. .

is the interrupt level. of the IMS as strap-
ped on the IMS board.

is the module number as selected on the IMS
board. The IMS will usually be strapped to
the external address space of the RC3502,
in which case it will not conflict with RAM
modules.

an integer in the range 0..3 indicating
which quarter of the 64 K bytes module is
used for this IMS. This must correspond to
the selection on the IMS board. Up to four
IMSes <can in this way have the same module
number.

IMS-driver stack size: 600 words

IMS-driver code size: 5000 bytes

Recommended IMS-driver priority : 0

4
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e

A. DIFFERENCES BETWEEN IMS AND LAM DRIVER' £ ‘2dwel e

The format of the line  status ‘r&cord -is chargeds -

Conversion tables are returned ”"immediately’ By’ the IMS

The timers - are for the IMS in units of 0.1 s = 100 ms,
whlle they are in un1ts of 1 s for the LAM.

& B

The IMS supports the followand’a&ditlonal functions:

- flow control on output 7 < Lave ling

¢

- ALC protocol - X TSI SN
- Modem Attention

oY sy e EL T e ek c
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C. CONVERSION TABLE - AN EXAMPLE EdLiAngar 0 -iC.
The conversion mechanlsm is lllﬁstrate&“by he 'following
example: Eooae IR R e

- REATPEE S 513 URCTOR SN
R ST i
RV R P R g5 &
conv_integer = PACKED RECORD . L6 -
: normal.copv_;iEooiean,-;:
! attention. 3 bootean,;’
I termination’ " hooleans
! blind ? booleans .
! ‘noecho - booLean,”L “
{ erase-last .3 booleans . =
! erase-atl ’;‘boolfanj:;
" mark s ‘booledns "
. ! conv.char., 3 byte .. ...
END;. BTN R
LE L e = =
spec—conv.record = FACKED RECORD b '
! speC. conv-1ntéger‘{ﬁconv-wnteger:
t lergth “ "¢ '{fnteqer:s
! spec-echo : i ARRAY (1..4) OF Evte
END: i e 5 <
conversion-table = ARRAY( -1,.727 ) OF cony.integer:
specialatable = ARRAY( 1..A ) OF specaCONv.recoras
convabufotype =
RECORD
. ! ¥, L, n : integer;
! convatont 3 integer:
! convatab : conversion-tables
! spect.tab : special.table
FHp2

The follow1ng routine initializes
referenced by

vert

the conversion buffer
m. The example initializes a table to con-=

a 7-bit character.
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The character esc (27) will be cla551f1ed 'as attention and
echoed as CR(13)LF(10)

| The 'Gharagter CR(13) w1lebe echoed as CR(13)LF(10) and

N 'VCR(13) will be. dellvered in the buffer and - 1nput- will be

-

© VAR 1 iRteGers
CONST

BEGIN -

termlnated.

The character bs(8) is echoed as bs(8), sp(32), bs(8). The
preceding character is erased from the buffer, and bs is
not delivered, 1i.e. the preceding .character will be

removed both on a termlnal screen and in the buffer.

P?OCENURE inita conv-table( VAP mi reference );

N Lk l)

= otrgesane
o f 2o fadwge;s o o EEA
conv-integer( to to f, f. f0 f, f, ¢, U ):

dummy =

Cr-index = convointeger( f, f, ¢, te fro f0 f, t,128 );
bsufndex = conviinteger( ffl},’f; to 0 ts fo $,132 )
at-index = convilintegert ,7 ¢, ¥, fr fr 0 f, £,136 )3
treconv = convointeger( t, tr te t, f, £, £, ¥, 13 H

*Hbs-conv =~conv_1hteger( t;‘f, to te 0 t, t, 1, 8 );

at—COhV’ = conv-vnteger( tl e to f, f0 f, f, t, 13 );

LOC& m AS buf: convobufotype DO
wITH buf po T - -
. BEGIN R -
! conv-cont‘= =157
4 FGR i;= =1 TO 12? Do
¥OUUBEGIHN T v
! ! convatab(i);s= dumnx,
! ! convitab(y), tonvachar i AND 127
! END;
!
!
!
1
!
i

convatah(2 at.index;

7 =
convatab(i3):= cr_oindex;

convetab( &):= bs_index;

specatab( 1 spec-conv-1nte;er.= cra.cony.,
spec.tab( «length 1= 2;

spec.tabl( 1J.spec_echo(1):= 13,

spec~tab( 1), spec.echo(2):= 1n;

N N N N

|
! !
! ! specatab 2).spec-conv-1nte5er:= bsatconv;
! ! spec—tab( 2), length := 3;
H ! specatab( 2).spec_echo(?):= 2;
! ! specatab( 2), spec.echo(2):= 32;
! ! spectab( 2).snec_echo(3)-~ -
i ! specatab( 3).spec.conv-1nterer at_conv;
! ! specatab( «length = 2;
! ! spec~taht 3).spec_echo(1):= 13;
f f spec-tab( 3),spec.echo(2);= 10;
! £HD;
H
E 3
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De. HARD ERRORS LTI w TS v watoersnn oo b
ot EEYED zme

The error 1ndlcat10ns descrlbed are hard errors‘ detected
either by thé flrmware or -the’ softWafewdrlver. After a
hard. error all messages:-are retumned”and;avsdftware reset

is performed. e lan e
error number\’_ & : RS TS . O B SR RS
S i . T IR SRl ut S

0 - 7¢ 1mp0531b1e. : T s "ﬂ3 a

N 1 i * "; £, ¢ ;'s b s s I
8: software channel already reserved.

. e P s - BRI e
9, a: sof tware error in communlcatlonfbetween firmware

and driver. SRR

If one of these errors arezggeported when in-
itializing the driver, it will usually -be caused
by:

wy Cope -
. e - e a
. o ! LN [ i P S . b

y % im gt

a. an 1ncon51stency‘petween the hardware strapping
and the drlver paraneters. =

b. an, 111egal placement of the IMséﬁ
RC3502 crate.. . No spare. §letsb.§
tween the CPU and the IMSZOS board

ard in the
e left be-

o-o»:ﬁ

c. a hardware error detected by thew build in
testprograms. This can be verlfxed by u51nq the
testplug as decribed;in. ref.wém

~

¢ £ L oy 1 ‘

b - d: protocol fallures between flrmware and driver.

' “ yi' L
AR Ealie T
e - 12: internal flrmware fall UresS. ... i
1w . ‘ :
b 1
B . :
.
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RETURN LETTER

Title: RC3502 IMS Driver Reference Manual RCSL No.: 52-AA1116
A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-
prove the quality and usefulness of its publications. To do- this effectively we need

user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:

Thank you

42-1 1288




------------------

-----------------

' ¢REGNECENTRALEN
- af 1979
Information Department

Lautrupbjerg 1
DK-2750 Ballerup
Denmark

....................

..................

Affix
postage
here




