SELECTOR UNITS

2.1 GENERAL

All selector units consist essentially of a power-supply unit and a
logic unit. The power—supply unit supplies both the logiec unit and the
attached input/output devices with the power required. The unit
contains a commnication section, connected to the channel unit, and up
to four buffer circuits which adapt the inmput/output devices to the
communication section.

There two types of selector unit, Selector Unit Modular Local (SUML),
and Selector Unit Modular Remote (SUMR).

The device addresses and input priorities of the devices connected to
the selector unit are adjustable within the selector unit.

Figure 2.1 shows typical Selector Unit configurations.
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Figure 2.1. Selector Unit Configurations.
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2.2 SELECTOR UNIT MODULAR LOCAL (SUML)

In this type of selector unit, up to three input/output devices can be
connected through buffer circuits which are bullt on exchangeable plug-
in adaptor boards. However, the printer buffer logic is integrated on
the basic board which contains the communication section (figure 2.2).

The device addresses and the input priority levels (to the CHLT) are
adjustable by means of jumpers on the adaptor boards (address
gselection), and on the basic board (priority selection).

Input device addresses are adjustable from 1 to 7.
Output device addresses can be 1, 2, 3 to 6 and priority-levels 1 to 4

{1 is highest priority).

Output device address 2 1s always used for the print device.

Priority levels are only adjustable for Input.

,‘—EENTRAL UNTT =

SELECTOR UNIY

‘Buffer Logic’

1/0 DEVICES—m=q

CHLT

‘Buffer Logic;
B

CBuffer Logi
: c

Buffer Logic |
0

{for printer‘)i

POKER SUPPLY UNIT

DEVICE A
DEVICE 8 |
DEVICE C —
DEVICE D
(PRINTER) [

Y

Figure 2.2. Basic structure of a modular selector unit.
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ABBREVIATIONS USED IN THE FOLLOWING TEXT:-

ABC
ACK
DIN
DOS
DOB
DRD
DRI
FIFO
NAK
0BC
OER
ROM
SER
SUML
SUMR
5TD
SYN
TFU

Ml4 TOSS Reference

Acknowledge Block Check.
ACKnowledge-

Data INput, from SUMR.

Data Out, Single character mode.
Data Out, Block mode.

Data Request Delayed.

Data Request Immedisate.

First In First Out.

Not AcKnowledged.

Output Block Check.

Output ERror.

Read Only Memory.

Selector unit ERror.

Selector Unit Modular, Local.
Selector Unit Modular, Remote.
STatus of Device.

SYNchronization character (X"557).

TransFer Unit.
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2.2.1 Operation in Brief of SUML

2.2.1.1 Layout of Qutput Messages

% Start Bit.

A complete output message from the CPU to CHLT consists of two bytes,
an address byte and a data byte (figure 2.3). The first bit of the
message 1s used as the start bit during the serial transfer between the
CHLT and selector unit. The bit is set by CHLT hardware.

* Addresses and Data.

After the start bit, a 3-bit device address and a 3-bit terminal
address are present, which specify respectively the terminal (plug on
CHLT to which selector unit is connected), and the device (device on
selector unit).

The last bit of the address character is reserved for a parity bit
which is used only during the serial transfer between CHLT and selector
unit. When the message leaves the CPU this bit and the first bit of the
data character are not significant.

* Message from CPU to CHLT.

When the output message from the CPU reaches the CHLT, the CHLT will
supplement the address and data characters with odd parity bits, and
set the start bit to one.

When the CHLT then starts the serial transfer to the addressed terminal
(selector unit}, the 3-bit terminal address has served its purpose and
is cleared (figure 2.3).

* Message from CHLT to SUML.

The output message from the CHLT is received by the communication logic
of the selector unit, where the parity is checked. If the address
parity is correct the data character will bhe passed to the buffer logic
of the addressed output device (figure 2.3).

The 3-bit device address is passed on to the buffer circuits, which are
each provided with address decoders.

* Character from SUML to Device.

The character code received by the addressed buffer logic will be

supplied unchanged to the output device, provided that the
communication logic finds that the data character has correct parity.
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Figure 2.3. Message Transfer between CPU, CHLT, SUML and 1/0 devices.
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*

2.2.1.2 Layout of Input Messapes

Input messages are transferred from selector unit to channel unit and
have the same layout as output messages.

* Character from Device to Selector Unit.

The character codes supplied by input devices are first taken into the
appropriate buffer circuits in the selector unit, where the device
address is encoded. The characters are then, In accordance with input
priority, transferred one by one to the communication logic, which
generates the required data parity bits and controls the transfer to
the CHLT.

* Message from SUML to CHLT and CPU.

When the communication logic is loaded with the information from the
buffer logiec, the input messape (for CHLT) is completed by setting:-—

* start bit to one.
* terminal address to zero.
* odd parity for the address byte and character byte..

The serial transfer to the CHLT starts when the communication logiec is
polled by the CHLT. When the messapge is received by the CHLT it clears
the parity bits and inserts the terminal address before the final
transfer to the CPU takes place.

* Administrative Messages from SUML to CHLT.

Apart from the input messages which are supplied by the input devices,
there are also some administrative input messages for the CHLT, which
are supplied by the selector unit.

These messages have the same layout as shown in figure 2.3. However, the
device address in the address byte will also be cleared.

A data character in an administrative input message can contain the
following informatlom:-

* Code X'83°. (X'03° when reaching CPU).
Power failure , which indicates that the selector unit power has
just been switched on or has just recovered after a fallure.

* Code X'857. (X’05° when reaching CPU).
NAK , which indicates that the last character transmitted to the
SUML has not been acknowledged, due to a parity error or the
device not being in ocutput mode.
Retransmission will be performed by the software.

* Code X07°. (X'07" when reaching CPU).
ACK , which indicates that the message last transmitted to the
SUML has been acknowledged.

* Cade X"9B". (X'1B’ when reaching CPU).
Input Trouble , which indicates that four consecutive attempts by
the SUML to transfer a character to the CHLT have fatfled.
(No hardware controlled ACK has been received from the CHLT).
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2.3 SELECTOR UNIT MODULAR REMOTE (SUMR)

In this type of selector unit the communication logic consists of a
common block and a printer interface located on a basic board, to which
three additional interface boards can b2 counected in order to adapt
three devices (figure 2.4).

The use of a Transfer Unit (TFU} enables twoc SUMR s ro be connected to
the same line, otherwise cnly one mway be connected.

Each adaptor board is given a specific device address, selected by
means of removable jumpers on the adapter boards.

Table 1 shows which input and output addresses are used fcr various
devices.

Iﬂ—————— SELESTOR U.‘vIT—-'—-—-"—-—“-ﬁ‘———I/O DE‘v'ICE‘;*———'

LOGLC UNIT
: ]
] Buffer Logic, PODEVILE A j—m
A DEVICE B3 {]
A MODEM Comnunication Lagic
L BuffeE:Logwc DEVICE ¢ -

Buffer Logic
[
{for printer)

DEVICE D
(PRINTER)

POANER SJUFPLY BNIT -

Figure 2.4. The structure of the Selector Unit Modnlar Remote.
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| | MAIN | RESERVE |
| DEVICE | ADDRESS | ADDRESS |
I | ! |
| Permanent printer | | |
| interface E 2 } - {
|

| Keyboard j l | 5 |
J | | |
| Numeric indicator | 4 | 3 |
! | Y IS,
| 8ignal display | 3 | 5

i f l !
| Printer | | |
[ (on optional { 3 | 6 i
| adaptor board) | | |
| | | i
| Display {(VDU) | 4 | 3

| i | i
| | | |
| Other devices i 6 | any of |
} | | 1 thru 5]
| 1 1

Table 1. Device Addresses.

Input devices should be arranged in pricrity succession depending on
input rate and access time for each device. The permanent printer
interface and the three adaptor boards can be given any of four levels,
selected by jumpers in a selection field in the communication logic of
the SUMR. The priority level is applicable to the adaptor board
position and not to the adaptor board itself. (figure 2.4). N
The permanent printer interface, which always has device address 2,
contains a 40 character FIFD buffer and logic fer indicating printer
status, e.g. printer operable, or voucher/passbook correctly inserted.

There is also an operational ROM package to generate two triple spaced

characters usually used to priant a trade mark. The generation is
started by codes X“13° and X"14° respectively.
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2.3.1 Operation in Brief of SUMR

2.-3.1.1 CGeneral.

A SUMR transfers data asynchronously via a modem in full duplex mode
between a CHRT and terminal devices.

2.3.1.2 Line Procedure.

Data to/from the SUMR is transferred on the line either character-by-
character with demand of acknowledgement for each character, or block-
by-block where the acknowledgment is checked after a complete block has
been transferred. Block transmission and character transmission can be
mixed on the line. Block transmission gives a higher transfer rate than
character transmission; the transmission procedure 1s selected by
software for output from a CHRT, and by a jumper on the relevant
adaptor board for input.

If a character or block is not acknowledged because of parity failure
during output transfer, it is retransmitted under program control. If
there is parity failure during input to the CHRT for character-by-
character tranmsmission, then the character is retransmitted by the
SUMR. For block transmission it depends whether or not the device is
able to retransmit the block.

The SUMR contains logic for both Vertical and Longitudinal Redundancy
Checks (VRC and LRC) on output from a CHRT. For input to a CHRT, either
character or block transmission, a VRC is performed by the SUMR, and
the data character is supplemented with an odd parity bit. -
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2.3.1.3 Message Layout.

Both input and ocutput messages from/to a SUMR have a format of either
16 bits or 9 bits.

The 16 bit format (figure 2.5) is called data format, and the 9 bit
format (figure 2.6) 1s called receipt format because ACK and NAK have

that length.

6 20 52 L0
P C C C C
Bit No: 15 14 13 12 11 10

O
® 0
~ 0

5 4 3 2 1 0

[
L

Stop bits 8 I L]I * {Start bit
Format

0dd parity bit determinant (O)

7-bit character code Device address

Terminal address

(0 if no TFU)

Figure 2.5. Data Format message.

0

Bit No: 8 7 & 5
Stog_bits} _! 4 [

Even parity bit

0

4
1
_I ‘Start hit

Format
determinant (1)

—d o DO

Terminal address ACK/NAK /DRI
(0 if no TFU)

Figure 2.6. Receipt Format message.
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2.3.1.4 Messages To and From the SUMR.

The formats shown in figure 2.7 are as they appear when neasured on the
line.

l. Qutput to SUMR, Data formats.

Message | 5t d'D D D ;5 Ic ¢ C C C C c'lg Isp sp
sYN [0 0f1l t Lt/'1 0 1 6 1 o6 1t/AN - ¥
‘ ]/{l VA Each 500 me |
D 6 0'1-—-6'%1 oaTazowg'Yh :
[s3-4 ! v/ A A 1 Sinyle character
T YR 'OI A
DOB 0 01 -~=6t /A DATAZONEILAUL 1 | Blockwise
. TR =14
OBC 0 0,0 0 0 :3{' DATAZONE IB{'l 1 Read and clear
: PO ! LRC~VRC

* Tf no other communication within the 500ms.

2. Output to SUMR, Receipt formats.

L]
Message st d,C D D'E P isp sp
ACK o1 o1y Y Data in, acknowled
in 1A Ay , ackno qe
] 10 o/ . .
NaK 9 1i0 o 0 !,{ {11 1 Data in, not acknowledge

3. Input from SUMR, Data formats.

1 ] ] ) 1 i
Messaue JSt 47D D DIEWC € C ¢ € ¢ Cip Isp sp

g

M T !
] I t ' .
I ¥ 0 Data from inpyt
DIN 0 0111 7 I/{l DATAZONE L,l'l 1 device
st fo 011—--7|°/l: DATAZONE %41 1 |ysame as DIN but
- i

T 4 the program re-
ORO 8 6,1 --- 8 '9{|0 0 00 0 0 O 9{|l 1 cognizes that

v [ STD/DRD comes
| ) from output devices

. 1
i
]
0 0 o0 |9{:0 N1 0 o o) % 1| vee/Lre status

]
i
ABC 0 ¢!

i
I Al v
SER 0 ©,0 0 O l%:l 1 0 0 0 0 0 .17/“1 1 | selector unit error
A L ! L

Q 2 (]

2 2 28

4. Input from SUMR, Receipt format.

¥ ] T
Message { St d :D 0D D «E P tSp 8Bp
+ $ +
. a
Achout o 1 :l 1 1 l/{ 01:1 1 Data out, acknowledge
NAK o 1'0 0 0,7 YY" 2 | pata out, not acknowled
out ) 11 71 ata out, not acknowledge
T 7o T
DRI 7 141 =--— & ',{ 2{.1 1 ACK and data request from
: { ] an output device
|

Figure 2.7. Formats of Messages to and from the SUMR.
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2.3.1.5 Output Messages from CPU to CHRT.

There are three kinds of output messages,

* A data message to an output device (1-6).

* An Output Block Control (OBC) message.

* A Synchronization (SYN)} message.

shown in figure 2.8.

Address Character

Data Character

Device Terminal

address address MSD LSD
0T1]2]3 4ﬁTe|7 8]9[101_11 12 [13 [14] 15
Pl 20N 1
A D2 [)2]- 020 Irrelevant C,6 C,y5 c24 €,3 €2 €yl €50

1

0
1

.
H

Moo O -

HEHFHOODOO

E
n o:
1

: OBC format
: Output device

S¥YN format D

1
2
3
4
5
&
a

S

)

Any seven h1t code

Terminal 0 on a channel
Terminal 1 on a channel

ta Character =

x'55"

single character transmission procedure
Block transmission procedure

E=06 if TFU is
not used

Figure 2.8. Layout of output messages from CPU to CHRT.
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2.3.1.6 Input Messages from CHRT to CPU.

Address Character Nata Character
Devile Terminal
address address s LSD
ol T2l e s]e6l7]s]0o LooJuToa]ns
L T T T T
A D22 Dzl DZC E Ch CZB C25 C24 C23 C27 Czl CQD
‘ See tabf;’below
0 : Chanrel ©
1 : Channel 1
0 : Terminal 0 on a channrel
1 : Terminal 1 on a chi-nnel

: ABC,ACK,NAK,QER or SEX format
Input device 1
W "

DIN,DPI,DRD or STD format

R e IV - Y

FIE D OO0 .—
RO O O ——
HOI—‘OD“O)—‘O*——.—_

DIN or STD format only

0 : The input is any of the input formats except DRI
1 : The input is a DRI
p o S— _—
T
C.6 .5 c.4le.3 '
27 2% ©3416p3 €2 €)1 g0
Any seven bit code DIN,STD
0 0 o1eo o o o forr[omr pen
6 ¢ o640 o 1 1 SER
0 a0 o0 1 9o ] NAK
O ¢ 8,0 1 1 1 ACKOHE aeox.
o o o i1 0 o ¢ apcoUt rat
e 0 ol1 o 1 g ABC_ (LR error)
0 0 0 : 1 1 0 0 ABC_ (=VRC error)
R | 111 g ABC_ (=LRC & VRC )

Figure 2.9. Layout of Input Messages from CHRT to CPU.

Input messages, shown in figure 2.9, can be divided into four basic
types.

* data messages , which are either Data INput (DIN) messages from
an input device (I-7), or STatus information from an input or

output Device (STD), (1-7).

* data request messages , either “Data Request Immediate” (DRI}
which replaces ACK from the same output device, or ‘Data Request
Delayed” (DRD).

* receipt messages , like ACK and NAK, or “Acknowledge Block
Control” (ABC) which is the reply to an OBC message.

* error messages , which indicate “Selector Unit Error’ {SER) or
"Output Error” (OER) if the CHRT does not receive a reply within
100 ms.

Note A characteristic of receipt and error messages is that the Device
Address is cleared.
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2.3.1.7 Transfer Principle.

For every data message transferred between a SUMR and a CHRT, or vice
versa, a receipt message is sent in the opposite direction. This
applies to both character and block transmission.

Puring block transmission the receipt significance is omitted, but
there are circuits to check that there is a reply for every message
transmitted.

Cutput message

[ I—
i}

|
cutput line 1 dbbDDECCCCCCCT®
I 0'1 1|0 0 Olllﬂ OIlIO Oll
} '

-
Lot
1
t
1

]
'Address: Data ;
o ———— . aap!

Receipt

l
L]
Input line ' dpoDDEP

| |151'1'1|0 0| ™7
1
1

I ACK
ot —— gy

Figure 2.10. Output message with receipt, ACK or MNAK.

) Retrang-
Gutput A&/ Oud gt I pmit B . SeEput Ol
ut lineg ! ! | ! t f = : il_h put <l
e R 1 2 ” T ; T
iack: | HAK iTCE AR
Input line y o out ! i out VT oyt BCE s
U LT U Ui

Figure 2.11. Single character cutput transmission.

Figure 2.1l shows an example of single character transmission of three
data characters, namely A, B, and €. The SUMR detects a parity failure
in character B, and replies ‘NAK’, which results in a retransmission of
the character by the system software.

!Outp\at AlCutpue ydttput ) Queput oy
Qutput line | . N | .
ECK ! LCK ' LS ' i)
:‘ ot ! aut . Kout J'r'CK’JuL‘
Input ling oA ! B o ! c ! ! oo
[ ¥ R ¥ S ¥ N AN | B &

Figure 2.12. Block output transmission.
In block transmission, {igure 2.12, the CHRT does not have to wait for

the receipt of the previeous messape before the next cne is transmitted
to the SUMR (this is pot applicable to printers).
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. ACE ) T AR,
tOutput A VOutput Bt X ! ! Output © ' in
Qutput line * ! . N | . : LI
- . ¥ ; ~ & B
lj [] ! ll___;_:! I ll | |
VACK ¢ | . onew
! ALKDL”__ JIHPUt ‘:’I ACH
\

2| e e g Tmam i

Figure 2.13. Simultaneous output and input, character transmission.

Input line

From figure 2.13 it can be seen that data messages and replies may be
mixed if simultaneous input and output transmission occurs.

;Output Ay

:to TO

Output B
to T0

Output X1 | Qutput €
1
1 ¥

ta T

Output line
to T, and T

R R

o 1
l.:ACKmlIt VACK o IACK )
Input line from T, [ S 1B ! voc !
to TFU ] “I ” “F_ H 14
ACK
X

Input line from T,

to TFU i j

Figure 2.l4. Mixed output to Terminal 0 and Terminal 1.

If two SUMR’s are connected to the same telephone line via a transfer
unit (TFU), data is sent to both terminals at the same time, as shown
in figure 2.14. Both SUMR’s receive the messages, but only the one
whose identity corresponds to the value of bit F replies with ACK or
NAK.

Note: A new character can nct be transmitted until the previous one is
received. Data is sent either to one terminal eor to the other.

| ACEK +Echo A VALK, v ACE | 1 Eche B
| L 'ta printer : L i i priater
_ oA ! » B | roo¢ oribe priater
Qutput line | ! I | ) ' 1 r
T ' i
LU R meeen U BT = ] e
{ Input A | DRI 1 | Input By | Inpue € I DRI 4
Tnput iine ' ) ' oo | ! i '
T - — "
. i X ; I T U ‘
from from from fram ' {ram
¥eyboard printer Keyboard Kevboard printer
lonig Togia

Pigure 2.15. fzawple of Echo.

Figure 2.15 shows an exawmple of input data from a keyboard and the
“echo” of the same data sont back to a printer. The usual ACK is
replaced by a 9-bit recelpt messape, bData kRequest Tumediate (DRI) which
means AGK and Data Request.

Figure 2.15 alsc shows that several characters from tle keyboard may be

stored in the computer before they are echoed pack to the terminal
printer.
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The selector unit error function, SER, includes the steps to be taken
when an error situation occurs and a recovery of SUMR logic is needed.

SER handles the following situationsi-

* Power—-on in SUMR.

*

Short power break (dip in +5V) in SUMR.

* Power-on in a device having a power supply of its own.
* Carrier missing from modem.

% Time-out at transmission attempt.

The last point only inhibits input from connected devices but the other
four cause a general terminal reset.

All five situations set a flip-flop which, when the error situation
clears, initiates transmission of an error status message, SER (figure
2.16), which is loaded into the transmit buffer via a multiplexer.

L L)
spsplP ¢ € €C C ¢ C C E D D D d,
! }
| s 23 21 20 i

625 24 22 21 20 22
i fxfo]ofo]o]ols]]xfo]o]o]o]s

Figure 2.16. A SER message.

A retransmission of SER is initiated, besides the usual retransmission
at NAK, if an ACK is not received within the "Time-out”’ period, 250mS.

When ACK is received the SUMR returns to normal status.

The various I/0 procedures are illustrated in figures 2.17 to 2.22, and
an outline of the internal structure of a Channel Unit in figure 2.23.

Ml4 TOSS Reference 2/17 Moverber 1980



SELECTOR UNITS

PROGRAM CHANNEL UNIT SELECTOR UNIT REMARKS
CHRT SUMR
Message [Function Input |OQutput Input JOutput
DOS OTR
L T - -
Valid bos Dos -'"Execute"
also for (Right parity)
SYN and
OBC
Interrupt]
ACKout -t ACKO---t—u
CK e INR
A out
D03
OTR
- bos - nos l)Wrong
(timer parity or
Retrans- start) 5 device off
mit DOS f
Interrupt . 1
* Nm’(out Ty NAKout
INR ! \ 2) -
NAKout — \ 2)"Execute"
(ACE )4 3] 1 ack {(Right parity)
out f] out
/ 3}Wreong input
4 parity or
,’ o receipt
Time Out] « at all
after & T
100 ms
Interrupt |
OER
INR |
OFER s

Figure 2.17. Character-by
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M14

PROGRAM CHANNEL UNIT SCLECTOR UWIT REMARKS
CHRT SUMR
Messante | Function Input [Cutput Inout |Qutout
"Attention’
Incerruptl oiN | DIN —f e ‘—‘—!
Bus:
i INR B
DIN ~——= L ACK, -tack. —4

1n 1n

‘ketrans-
1) :“.it1
NAK,  —f————a NAR
in I~
2}
Epterrupt | pIN
INR
DIN +———
FACK ot ACKH . —
in in
(DIN) 4 DIu
3 tart)| oo ans-
oit
) |7
FiiaK T+ NiLK
: \I"ln ; .\nP’I:‘.
f
1
\
A S
~
"'--_—.—-_.
Interrupt SFR - SER —
INR

SER — |

(DIN)—t——

DIN ——‘Tw—

"Attention”

l1sirnzle
paricy

error

—

2}Parity
on

Bus
i

‘Altention”

—4
(timer ’
Jitiard )
* arror

Figure 2.18. Character-by-character Input Procedure.
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PROGRAM CHANNEL UNIT SELECTOR UNIT REMARKS
CHRT SUMR
Message | Function Input | Outputr Input | Ouvtput
DOs
OTR
- 05 o DOS ——ame "Execute"
(Right parity
Interrupt DRI - DET — , and bg!fer ‘
cadacity avail-
able)
INR
D;I - ]
DOs
L OTR
—8=—— DOS - DOS ——e» "Executeo”

(Right parity
hut buffer

Iﬂte_r}.'_‘i&‘&_ J—
ACKOL]L Kout Capacity not
availabie
INR ’ f
e ——
ACKDut—-l 1
Buffer capavi-
ty available,
"Attention"
Interrupt DRD - - —
INR Busy
R —--~—-—~—-——-—lm
pRD L ACK. =t ACY.
! in in
oos
TR
L o . nos — &t — DIS——= "Exccytc®
1) 1) Capacity
Interrupt| DRI —w-a—— | ppp --—J available
INR l 2) Capacity not
DRI - 2) available
interrupt| iy ;
ACKOHt el A“}Out |
INR I !
Acxout - an 56 n

Figure 2.19.
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SELECTOR UNITS

PROGRAM CHANNEL UNIT SELECTOR UNIT FEMARKS
CHRT SUMR
Message | Function Input jOutput Input |Output
QBC OTR
L -~ DBC gt — OBC — g Clear” block
control
Interrupt \
ACKOL_t — ACKout
INR |
Acxout - aad BUSV
Interrupt] —aApc {—e ABC —}—m
1y |  INR - l o - . 1}Th15 ABC is
ABC — el i\(,]\in A(_Kj_n only a re-
ceipt to the
clearing. In-
cluded data-
field has no
DOS or meaning.
ooB
|
1
1
Any
number
1
t
]
OBC
| OTR ] -
—a—t— OBC - OBC — !Clear" block
control
M—ACK —t ag—— ACK _—_‘_I
out out
ACK __INR
cut | o Busy
Interrupt ABC - ABC - |
ABCZ) ~__INR 2) This second
e o i ACK 4 et ACK —-+ ABC crnntains
in in .
information
about LRC-
and VRC-
status

Figure 2.20. Output Procedure with OBC and ABC.
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SELECTOR UNITS

PROGRAM CHANNEL UNIT SELECTOR UNIT REMARKS
CHRT SUMR
Message | Function Input |Output Input |Output
DOB
OTR - DOB - DOB —4-e="Execute™
Interrupt
___._._.._ACKint__.J
NR |
Acxint _'-'-l"_—_
* ACKout -y Acxout-
DoB OTR
L —a—t-— DOB et DCB Parity error
terrupt
Interrupt| .o | ]
A Klntw
INR l
; -
ACKJnt
J A ou e NAK Tt ]
DoB
L OTR DOB DOB —f1w="Execute"
Interrupt__ACK_ §
int
- INR l
A{'Kint -
‘ ACK_  t—e ACK_ 1

Figure 2.21. Block Output Procedure.
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SELECTOR UNITS

PROGRAL CHANNEL UNIT SELECTQR UNIT REMARKS
CHRT SUMR
Message | Function Input Jutput Input Output
"Attention”
M__DIN [ Y E— DIN ——-p———————
INR usy
DIN R - ‘[’.‘}ear _1
logic "Attention
(DIN) - DIN — l - }
ACK . o=t NCK. 1)
in ‘LClear in Busy
logic —‘—'— "Attention"
I“t___.‘if“_Pt__ DIN s — DIN it ‘ %J
N’ .
DIN ——--I—--R—-—— -[Cloar i)s-"
togic "Attention”
NAK - NAK‘1)2)
in in
ACK ot ack !
in in
Interrupt DIl - DN ——-— ]
N ‘ N
DfN _ INR &floar Busy
logic
S Ak ——— 1)omitted
by SUMR
2)Hay be
stored in
the adapter
koard

Figure 2.22. Block Input Procedure.
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SELECTOR UNITS

MADI1S ADDRESS
MAD10 ENCODER
Ckz%;address recognized
’
4 FUNCTION
MAD{S ENCODER
» w -
CR function accepted SEQUENCER end of
ACN X action
¢ c
[
0 ol
n|I nl?
|/ t|B
r|0 rn
[»] o;‘-
1 1
Y.
BLIO =
LINES_ | BUFFER DEVICE

Figure 2.23. Chaunnel Unit Internals.
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