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FORMATS

A R R LTS SARE,

"UNCTIC

e BT R 2 \!‘mxd

I3 3 iS 7615 413 g2 T ooE
Zouio 196 (R0 K XXX . Clear Cczplgr
Code o rLo}¢C xlx'x x| Clear CP .
=71 901}0 ¥ lx¥x é Stop CP
6 0G{1| |x|xxx{ Startcp
¥ XX X 010 C U Inpur Hemory adiress Zero?
X X X {601 Irnput Memory Address Ona¥®
X X X X 0o{o1a0 ‘
XX X X, 6o Input Data
X XXX o{100 Tmput CP Status )
CR X A OX 1101 Irput Coupler Status
X X X X cj110 rout Order Word® :
X X X X 1111 input Program
X XX X Tirioo o Cutput Memery AZdress Zero (uppoer byte)
X% X X 116 G 1 Jutput Menory "Address Ons (lcwoer bvte)
XXX X 1foro
X XX X A A B
X X% X Tfr C 0 Cutput Déta
X x K X PP ol Qusput Pregran
X XX X 1ir 1@ Output Order kord
X X X. X LN A N
27—
*Hardware Maintenances featurse




FUA =
IWA =
1D =
_FCD =
F3 =
F2-F0
BL =
cp =

|

BL

15 12 11 &17
g— LCD _ . FCD
P F F
SFHATL] 4 g 1 0
+2 Char. 0 4 " Char. 1 (E)
5 Char. 2 6) Char. 3 (2}
- P - ‘ i
g1 § §
g i 8
§ 1 ¢ )
SLWA i FWA of Next Buffer (or Zero)

First ¥Word Address of Buffer (must be multiple of BL)

Last Word Address of Buffer (LWA = FWA + (BL-1))
Last Character Displacement {(relative to FWA)
First Character Displacement (relative to FWA)

Last .Buffer Flag

- .

1T

= Last Character Flag (place succeeding character in next buffer(s))

Buffer Length (words) BL=2N, 25N (integer) X7

Character Displacement (4<CD<253)

.®*Contrel words placed in core before data I/0

- ROTE:

LCD>FCD.  If LCDKFCD, buffer is skipped and operation -

points to the next buffer chain.

- sy

\)

N
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15 14 13 1211 10 983|765 4132 10
a0 0 0 OJLlEE;E";
Equipment Address : Used
First Coupler = f o o0 0 0
1100 ('C') so1lo ol
(Star'.d&rd) . 010 0 0 -
Second Coupler = 0110 0y t/Pr
1101 ("D*) : ; lacement
. {Optionall 1 001{¢00} Input CP Status*
‘ 101100} Input Coupler Status
110100 Input Oxder Word
Sample 111100 Input IC*
(Read) : , 4
0001101 Irput Last Word From Data Channel®
0014101 Input FDMARO/FDMARL?*
010]01 Input FDMARO/Flag Mux?*
011}01 Input FDMAR1/Flag Mux/Flag Register?
100101
101101 Input Switch Status
110101
L 11101 Input Character?®*
>
000{10 Output Memory Address Zero*
c01}10
0101}110
p1L1|10 Output FCD, PCD, LCD*
10010 Output CP Status
101110 Output Buffer .Length
11010 Output Order Woxd¥*.
. 11110
'Set < .
(write) 00011 Clear Coupler
60Cc1}j11 ‘Terminate Transfer
01011
01111
100111 Output Test*
101111 Input Test?*
110121 Output Memory Address
L 111111 Output Character?®

*Hardware maintenance feature
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Comt .u(,A IONS CQUPLER STATUS FORMAT
15 14 ¥3 ¥2p1: 10 9 B8y 6 5 483 2 1 O
4 i i 1 ; : X g
IR ! N
‘v | || |
F : I 1 LMenmory Parity Errow*
] d b . ‘—Memory Protect Fault*®
! ! NPU Status Register Loaded
L—Menor; Address Register Loaded
i ~Raserved
LTransmission Complete?
) t Transfer Termirnated by NBPU® , ’ !
- j LTransfer Terminated by PPU*
P : : L Oorder Word Register Loaded¥
Lo y L NPU Status Accepted®
{ L PPU Channel Timeout® :
L-PPU Channel Parity Error (CYBER 170)}*%
' - - Available tc NPU Only
) —~Chain Address Zero*
L Alarm**%
**Alarm Condition (all alarms gensrate NPU Interrupt.
*NPU Interrupt Condition
NOTE: All ron~alarm interrupt conditions except OWRL are cleared by input
coupler status cormand, clear couple: function, and clear coupler
command. OWRL interrupt condition is cleared by input OW command,
clear ccupler function and command, and Master Clear. Alarm interrupt .
conditions are cleared only by clear coupler functions and commands
and Master Clear
; I COMMULICATIONS COUPLER INPUT SWITCH STATUS FORMAT
: 15 14 13 1242110 9 8|7 6 5 413 2 1 0 :
. ' : ‘ = A . . .
c ] . . .
- o 1 ~N & = .
. . Not Used :
oo : - Enable Data Channel Parity Switch . .
. . . ] On—-Line Switch . .
’ L— Protect Switch
Couplexr Busy
— Eguipmant Ccde 3it 0 Switch
L—-Equlwm nt Code Bit 1 Switch i
L— Equipment Ccde Bit 2 Switch
‘— Character Reguest ]
1
[0 2]
o
[y
o




‘o
| FRAME 1
¢ e
\ ~
r CLA
r{; AppR | DATA | supy | CRCS &
FRAME 2 h FRAME 3
A A
&
CLA - CLA oy o
ADDR DATA SURV supy CRCS ADDR CRCS |55
E FRAME 4 3
L7 E ] |
. CLA ! LOOP Lg ' '
p KRV
. 7] Abpr | SWRV | SUPV 4 CRGS 4 pegpt 9 ) |
: _ .
i
v_‘" — -
Figuré ;Loop Batch and Line»Frame,StruCtﬁre

74375500 01 . f Py 5~57
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(CrC) character. On the input loop,
the address cell also carries the
cutput-data-demand (ODD).

Other cells within the frams may
contain data and/oxr supervision
tus or commands). All cells are
passed unmodified between the multi-
plex loop and the CLA, except the
check character which is removed from
the output loop and added to the input
loop by the lcop multiplexer.

(sta-

LIMNE FRAME FORMATS

The ACLA uses the following general
line frame formet on the input loop:

£ C D 2
ACLAE]INPUT] STATUS ] STATUS|CRC 1
ADDR|DATA {WORD 1!WORD 2|CHAR

The ACLA address cell is always
present. It may contain an output
data demand. The data cell appears
next (if present) and contains input
data. Two supervision cells follow

" (if present) and contain status word

1 and status word 2. If any status
is to be reported, both status words
always appear. The CRC character is
added by the lcop multiplexer. )

The following general line frame
format is required by the ACLA on the

output loop:

Ay Tp 0

2™ >1 o Y
AdalE A DGR TE R

The ACLA address cell is always
present. Either the data cell or
command words may appear next. The

-data cell (if present) contains out-
put data. One to four supervision
cells (if present) contain command

words 1, 2, 3 & 4. Allowable combin-
ations of command words are: nonej
1; 1 and 2; 1, 2 and 3; or 1, 2, 3
and 4. The CRC character is removed
by the loop multiplexer.

CELL AMD WORD FORMATS

ADDRESSING CELL

Fach ACLA is set to a different 8-bit
binary address. Thus, when data,
input-supervision, or output-data-
demand are presented to the loop
multiplexer from the ACLA, the first
operation of the ACLA is to present
its particular address.

Data or output supervision presented
to the ACLA from the LM is preceded
by an address. The ACLA compares
this address with the internally pre-
-set address. If the two agree, the
ACLA accepts the data or supervision.
The addressing code format is shown
in table 2-2.

In table 2-2, bit positiom IF3 is the
output-data-demand bit in the address
code. When the address is presented
+o the IM from the ACLA, the bit is a

£ 5 L D D e,
ACLA OUTPUT COMMAND COMMAND COMMAND COMMAND | CRC ...,_....,_.1!
ADDRESS DATA WORD 1 WORD 2 WORD 3 WORD 4 CHARACTER
O
TABLE 2-2. ADDRESSING CELL FORMAT
11110 |9 8 7 6 |5 4 3 2 1 o | Processor Word
Bit Position
B0 |BL |52 | B3 |34 | B5S | B6 |B7 | B3 |B9 |Bl0| Bl |LO0P Cell
! Bit Position
N1 or1 | or2 | or34y 101} 102 | T03 | T04 | 105 | T06 | TO7 | TOB | DM tO _ACLA
/ Interface
1F1 | TF2 | 1F3) T11] TT2 | 113 | 114 | T15 | 116 | TX7 | 118 | BCLA to LM
o~ Interface
il R 1 o/18 a1 | a2 | a3 |as | a5 |as | a7 |8 |Bit Definition [

74700900 A

2
W

Eaat
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logic one if an ODD is present and is

-a logic zero if no ODD is present.

This bit must be a logic one in an
output loop address cell (OF3).

Address position Al is. the most
significant bit and A8 is the least
significant bit in the binary codad
address.

DATA CELL

The data cell transfers information
into or out of the ACLA via the loop
nultiplexer. The data cell format is
presented in table 2-3. Bit DL is
always the first bit received from or
transmitted to the modem by the ACLA.

SUPERVISION CELLS

The supervision cell on output gives
information to the ACLA in the form

of commands. On input it gives infor-
mation to the processor in the form

of status words from the ACLA.

STATUS WORDS

Mcst status changes, error conditions,
or a supervision-report command causes
status to be reported, and two words
are sent to the processor. The status
word 1 and status word 2 formats are
shown in tables 2-4 and 2-5, respec~
tively. 1In both tables a logic one
indicates tha%t the associated modem .
signal or status condition is active
(on), and a logic zero indicates not
active (off).

bit indicates the state of the
modem signal clear-to-send.

74700800 A

TABLE 2-3. DATA CELL FORMAT
11110 |9 8 7 6 5 4 3 2 1 o | Processor Word
Bit Position
2ol 1 Is2 |33 tee |5 |ms |B7 | B8 |Bo |Blo|B11 |LOOP Coll.
Bit Position
i:y(' orl | orz |ors | tor | z02 | 103 | 104 | 105 |TO6 | 107 | TOB | LM EO _ACTA
. . Interface
\§x<i Tr1 | 1r2 | 1¥3 § 111 | 112 | 113 | 114 | TI5 |1T6 | 117 | TT8 |ACLA TO LM
s Interface
1 1 0 0 D8 D7 D6 D5 D4 D3 D2 D1 8- or 9-bit charx
1 1 0 0 D7 D6 D5 D4 D3 D2 ) DL 7-bit character
1 {1 0 0 | D6 ID5 | D4 iD3 D2 |Dl |6-bit character
1 1 0 0 0 D5 D4 D3 D2 D1 5-bit charactexr
TABLE 2-4. STATUS WORD 1" FORMAT
‘ ‘ Processor Word
1 . 1
11110 g 8 7 6 5 4 3 2 1 0 Bit Position
ol 51 |s2 |83 Isz |35 |we |m7 | B8 [mo |B1o|m11 |LooP Cell
; Bit Positicn
| 1r1 | 1F2 | TF3 § 111 | 112 |1T3 | T34 115 |TI6 | TT7 | 118 | BCLA To IH
pd 1 Interface
1 1 0 1 4 CTS § DSR {DCD | RI SDCD ILE | OLE | Bit Definition
Bit Dpefinitions When active, it indicates the
. modem is ready to accept data
CTS_ = Clear-to-send. 'This status from the ACLA. It must be

active to enable data output

from the CLA. If this signal




D

changes from a logic one to a
logic zero during character

output, the current character
is completed and the transmit~

status hit is reset when the
status words are sent o the
ProCessur.

data line is set to marking. (/EDCD/ = Secondary-data-carrier-detect.
2 change of state of this a\FRLSD Indicates state of modem sig-
signal causes status to be — nal secondary-receive-line-
reported, ' signal~detector (sacondary-
' : receive-data on some modems) .
DSR = Data-set-ready. This status On modems equipped with a
bit indicates the state of the reverse channal receilver,
modem signal data-set-ready. supervisory information can
When active, it indicates that be received from a remote
power is applied to the moden station while the ACLA is
and that it is connected to transmitting data to the sta-
A the communications line. Any - tion over a half-duplex, 2-
change of state of this signal wire circuit. Any charge of
causes status to be reported. state of this signal causes
' status to be reported.
QDCD/ = Data-carrier—-detector. This ' N
~RLSD status bit indicates the state’ ILE = Input-loop-error. When set
- of the modem signal receive- to a one, the bit indicates
line-signal-detector (RLSD). that the LM has detected a
When active, it indicates that loop error while the ACLA was
a carrier signal is being using the input loop. This :
received by the modem. Any status is reset when the sta-
" change of state of this signal tus words are sent to the
- gcauses .status—to-be reported. processor.
RI . = Ring-indicator. This status OLE = Output~-loop—-error. When set
bit is set and status reported to a one, the bit indicates
~each time the modem signal that the LM has detected a
"ring-indicator goes from an loop error while the ACLA was
cn stateto the off state. using the output loop. This
This indicates that the modem status is reset when the sta-
is receiving an incoming call tus words are sent to the
from a remote station. The processor.
==ey  TABLE 2~5. STATUS WORD 2 FORMAT ,
o ) Processor Word
11| 10 9 8 7 6 5 4 3 2 1 0 Bit Position
Bo|{Bl |32 |B3 B4 |35 B6 {87 | B8 |B9 |Bl0|B11 |L00P Cell
R Bit Position
>< tr1 | 1r2 | 1P3 8 111 {172 |113 | 114 TI5 | 116 | XT7 | 118 ?CLA to LM
nterface
1 1 0 1 PES | DTO | FES Bit Definition
Bit Definitions always appears in the same
: line frame as ths character.
PES = Parity-error-status. This This status is reset when the
status is generated when the next character with correct
ACLA has been instructed to parity is received.
check for even or odd charac-
ter parity and a character is DTOQ = Data-transfer-overrun. This

received with incorrect char-
acter parity. The status

status is generated by the
ACLA when it has a data char-

74700900 A

[N



e

T/ﬁTS

"FES = Framing-error-status.

acter that is ready for trans-
fer to the LM before the LM
has picked up the previcusly
assembled character. The pre-
viously assembled character

is lost. This status is reset
when the status words are sent
to the processor.

This
status is posted by the ACLA
when .2 character is received
from the modem without the
presence of a stop bit. The
status always appears in the
“same line frame as the char-
acter. This status iz not
reset until anothexr character

B . e et
With prooper stop bit is
received. T

NOTE

FES can be set independently of
the state of the ION (input-on)
command. The character received
that caused FES is always trans-
ferred. See Programming Notes
for use of FES in break detection.

COMMAND WORDS

The command cells are instruction
commands from the preocessor in the

=t TABLE 2-6.

form of command words 1, 2, 3 and 4--
these must be received in seguence.
For example, words 1 and 2 must be
received before word 3, and word 2
must always be preceded by command
word 1. However, command word 1 can
be received as a single word comnand.

Formats for command word 1 and command

word 2 are shown in tables 2-6 and

2-7. A logic one, in the position
indicated, activates the associated
signal, while a logic zero deactivates

the signal. The commands operate
independently of each other.

Bach time a command is given to the
ACLA, each bit (I01-IO08) must be set
to the condition desired on the asso-~
ciated function. Failure to do this
will result in the condition being
cleared or set to a different condi-
tion. Each time a command is given,
+he ACLA monitors each bit and takes
the action dictated. : .

NOTE

When IOl thru IO8 in command
words 1 and 2 are all set to
logic zero, the ACLA is cleared
to a known state which disables
any input (output-data-demand,
status, or data) from the ACLA
to HCP.

COMMAND WORD 1 FORMAT

11| 10 9 8 7 16 5 4

3 2 1 0

Processor Word
Bit Position

BO | Bl B2 B3 B4 B5 B6 B7

Loop Cell

Bll Bit Position

B8 B9 B10O

101 | 102

M to ACLA

- SRTS

CFl | OF2 | OF3 703 | I04 | TO5 | TO6 | I0O7 | 108 -
Interiface
1 1 0 1 RTS SRTS| OM LM DTR | TB JON { OON | Bit Definition
J7% %) T

Bit Definitions

Request-to-send. A logic one
activates the request-to-send
line to the modem and a logic
zero in this position deacti-
vates RTS.

Secondary request-to-send.
A logic one activates the
secondary-request-to-send
line to the modem (referred

74700900 A

— +to as secondary-send-data on
some modems). On modems
equipped with a reverse chan-
nel transmitter, supervisory
information can be sent to a
remote station while the ACLA
is receiving data from the
station over a half-duplex,
2-wire circuit. Typical uses
include circuit assurance,
error control, and interrupt

[




OM

(break). A logic zero deac-
tivates SRTS.

-~ = Originate mode/auxiliary. A

logic one in this position
causes the ACLA to notify the
modem equipment that it is in
the originate mode. A logic
zero indicates answer mode.
This line is an auxiliary
signal line and may be used

., :that-the system is ready to
< ¢ommunicate with the modem.

A logic zero causes a not-—
ready signal to be reported.

= Terminal-busy: A logic one
causes thé ACLA to notify the
‘modem to busy-ocut~the-line.
A logic zero disables this
function.

H
. w

for other functions as desig- ION  =-Input-on. When this bit is a
nated by system design. logic zero, the input section
. ’ _of the ACLA will not receive
LB = Local mode/auxiliary. A logic data charactefs nor transfer
- one in this position causes - data to the IM. A logic one
the ACLA to notify the modem causes -normal input operation.
o~ (when eguipped) to loop back - B
the analog signal on the OON = Qutput-on. A logic cne causes
modem. A logic zero disables ' the output section of the ACLA
the loopback. This line is ~to report ;output-data-demand
an auxiliary signal line and initially when command is
may be used for other func- received if clear-to-send is
tions as designated by system active, and enables the output
design. to report output-data-demand
whenever the output buffer is
DTR = Data-terminal-ready. A logic empty. A logic zero inhibits
one in this location causes reporting of output-data- '
the ACLA to notify the modem demand.
TABLE 2-7. COMMAND WORD 2 FORMAT
11110 |9 g 5 6 5 4 3 2 1 0 Processor Word
- Bit Position
Loop Cell
BO | B1 B2 B3 B4 B5 Be B7 B8 B9 B1o |Bl1l Bit Position
. LM to ACLA
OFl | OF2 | OF3 § IOl 102 |TI03 |I04 |I0O5 |{IO6 |IO7. |1I08 Interface
Dot |2 0 1 Break |ISR |ISON|DLM |RSRL|RSR2|TSR1|TSR2 | Bit Definition
R T A B

Bit Definitions

BREAK
P il

= Break-mode. A logic one in
this position causes the ACLA
to place the transmit-data
line in a spacing condition
(zero state). A logic zero
inhibits the break operation
and returns the line to mark-
ing condition (one state).

= Input-supervision-report. A
logic one in this position
causes the ACLA to report the
status of the RS-232 inter-
face lines and any other ACLA
status that may be active
once each time the command is
received. The ISR command is

honored only when the ACLA
has previously received a
logic one in the ISON posi-
tion. This 1s a momentary
nonstored command. (If ISR =

1 and ISON = 1 appear in the

_same line frame, status is
reported.)

Input-supervision-on. When

a logic one 1is placed in this
bit position, the ACLA moni-
tors the modem interface and
reports input supervision.

A logic zero inhibits moni-
toring and reporting. Status
is not reported automatically
when this command bit is
first received by the ACLA.

74700900 A
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The ACLA must receive either
an ISR command or status
change to report input

{ Ssupervision. :
DT = pata-line-monitor. A logic
. one in this position causes

the ACLA to moniteor the

receive-data line that is in

a break condition for one

character time after reception

of the command. This command

is used to allow the proces-

sor to determine the length

of a break condition on data
. input. This is a momentary,

nonstored command.

'RSR1, = Receive-speed-range 1 and 2.

RSR2 This code causes the ACLA to
select a reference frequency
from the loop multiplexer to
provide a range of baud rates

TSRL,
TSR2

selectable by bits I01-104 in
command word 4. See table
2-8.

Transmit-spead-rang and Z.
This code causes thes ACLA to
select a reference frequency
from the leop multiplexer to
provide a range of transmit
baud rates selectable by bits
I05-T08 in command word 4.
Table 2-8 shows the code and
related reference frequencies.

1 {0 D

In table 2-8, the special

" frequency is provided by an

optional 115.2 kHz oscillator
attached to the LM backplane.
This special freqguency can be

used to accommodate a baud

rate that is not available
from the range of transmit
baud rates shown in table 2-9.

TABLE 2-8. CODE BITS AND REFERENCE FREQUENCIES

RF Code Reference Baud
No. I05 | I06 | I0O7 § I08 Freguency Rate
A 0 0 % 0 0 9.6 kHz 45 to 100
B 1 0 1 0 19.2 kHz 100 to 600
C 0] 1 0 1 153.6 kHz 600 to 9500
D 1 1 41 1 Special Special
i

74700900 A




-TABLE 2-9. COMMON BAUD RATES ANy COMMAND CODES

- Speed - Command Word 4 Y Range - Command Word 2
Baud Input Cutput RF Wo.] Input | Output
Rate
11tr2{13 |14 | 15| 16|17 |18 15 |164 17 | I8
9600 101 {1 |1 1 {1 {1 1 cC 0 {1 {0 [1
7200 (Special) | 1 |1 |1 |2 &1 [1 {1 {1 D 141 11l
4800 b0 1 o1 g1 o [1 |1 |2 C 0 {1 jo |1
3600 (Special) { 0 [1 |1 |1 o {1 |1 |1 D 1 (1 31 {2
2400 o {o |1 |1 o o |1 |1 o 0 {1 {0 |1
1800 (Special) | 0 o |1 |1 o o {1 {1 D 141 g1 {1
11600 0 |1 lo |1 0 |1 jo |1 o 0O {1 j0 |1
1200 0 jo {0 |1 o o jo |1 o o |1 to |1
1050 1 (1 {1 jo 1 {1 {1 o c o {1 fto |1
800 0o o {1 |o o o |1 Jo c 0 11 40 1
600 o |1 |1 |1 0o 1 {1 |1 B 1 jo 1 Jo
300 o o |1 |z 0 {o |1 |1 B 1 (o 1 o
150 o lo Jo |1 o o jo |1 B 1 jo b1 Jo
133.3 141 11 o 1 {1 1 Jo B 1 o i1 jo
120 o |11 |1 |o o {1 |1 |o B 1 j6 {1 |o
110 1 |lo |1 jo 1 (o {1 o~ B 1 o 11 Jo
100 o jo |1 |o 0o o |1 {o B i o 1 Jo
75 0o |lo Jo |o 0 {o fo }|o B 1 {o {1 |o
66.67 101 1 o 1 |1 |1 Jo A o |o fo jo
50.0 0 o {1 to o lo {1 {o a o lo o o

COMMAND WORD 3. The format for this
commmand word is shown in table 2-10.

TABLE 2-10. COMMAND WORD 3 FORMAT

Xiraraing

Processor Word
-Bit Position
Loop Cell

Bit Position
LM to ACLA
Interface

1 1 0 1 PSET|PI COl j CO2 | SB ECHO|LIT | Bit Definition

11§10 9 8 7 6

Ul
>
w
N
{
o

B0 | B1 B2 B3 B4 B5 B7 B B9 Bi0o IB11

t
=)

OFl | OF2 | OF3§ IOl {I02 | I0O3 | I04 | I05 | 106 | I07 |I08

iy

2-10 , o , : : 74700900 A
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Bit Definitions

When this bit is
a logic one, concurrent with
PI set to a logic zero, the
ACLA generates and checks for
even parity. A logic zero
concurrent with PI set to a

- logic zero causes the ACLA to
generate and check for odd
character parity.

PSET = Parity-set.

PI -, = Parity-inhibit. A logic zero
in this position causes the
ACLA to check character parity
on input and generate charac-
ter parity on output. A logic
one causes the ACLA to ignore
parity.

NOTE

When parity is selected (PI=0),
the ACLA does not transfer the
received parity bit to the loop
multiplexer in the data cell. A
logic zero occupies the parity
bit position within the character.

= Code 1 and Code 2 bits form a
code so that each combination
corresponds to a character
length of either 5, 6, 7 or 8
bits. The checking and gener-
ation of character parity adds
one information bit to the
character and therefore must
be considered when selecting
the unit code. Table 2-11

col,
coz2

5B

ECHO

preex ety oy

LIT

COMMAND WORD 4.

shows these code bits in
relation to parity-~inhibit
bit.

Stop-bit. A logic one in
this bit causes the output
logic to generate two stop

bits (1.5 stop bits on 5 data.

bits) on output and a logic
zero causes one stop bit to
be generated.

Echoplex mode. A logic
in this position causes
ACLA to return all data
received from the modem on

the receive-data line back

to the modem on the send-data
line while maintaining normal

“data processing in the input

Jogic. A logic zero inhibits
echoplex operation.

Loop-internal-test. A logic
one in this position causes
the ACLA to go into an echo-
plex mode. Data and modem
control signals from the out-
put section are routed ({looped
back) to the input section.
Refexr to Programming Notes
for additional information on
this mode of operation. A
logic zero disables echoplex
mode.

This command word

format is shown in table 2-12.

CODE AND PARITY INHIBIT BITS

Code Level ' , :ﬂ

TABLE 2-11.
Code Level
- PI | C 02 . . .
oL ¢ (No Parity) PI | COl | coz (Including Parity)
1 0 0 5 0 0 0 6
1 1 0 6 0 1 0 7
1 0 1 7 0 0 1 8
1 1 1 8 0 1 1 9

74700900 A
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mowey PARTE 2-12.

COMMAND WORD 4 FORMAT

11 110 9 8

~1

6 5 4,

Processor VWord
Bit Position

BC | B1 B2 B3 B4 B5 B6 B7

Loop Cell

§ S j B . AR
B8 B3 BLO 121} py position

f><i oFl | or2 | oF3 |

OF3 % IOl | I02 | I03 | 104

LIl to ACLA

Interface

I05 | TO6 | IQ7 | I08

1 1 0 1

/L | F/2

F/4 | F/8

F/LIF/2 {P/4 {F/8 | Bit Definition

Format Receive

Transmit

Cemmand word 4 is used in conjunction
with bits 105, I06, I07 and I08 of
command word 2 to set the baud rate
for the input and output sections.
The input and ouvkput baud rates may
differ. To determine the proper code
for the baud rate, select the range
from command word 2 in which the
desired rate is contained and the
desired bhaud rate from command word 4
as shown in table 2-9.

BAUD RATE DETERMINATION. The baud
rate can be determined from an algo-
rithm using the appropriate bits (4
bits on input or 4 bits on output)
from command word 4 in conjunction
with the range selected from command
word 2. Proceed as follows to find
the baud rate: '

1. Complement each bit of the two
4-bit fields of command word 4.

" Convert each result to a base ten
number using I04 as the most sig-
nificant bit for the input field
and IC8 as the most significant
bit for the output field. Add
one to each result.

2. Multiply the above result by 1610.

3. Diwvide this product into the
reference fregquency selected from
table 2-9.

EXAMPLE:
Given:

from command I04 IO03 I02 I01

word 4 ' - 0 1 0 1
- from command I05 I06
‘word 2 - 1 0 (19.2kHz)

Complement

fi

10

01012 = lOlO2 10
"Add one to .
the result = 10112 = 1110
ggig,rZig = lfbjljigLQi =
11l x 16
105.1 baud

NOTE

The ACLA must be able to receive
data that might have up to 40
percent distortion, that is, 40
percent of a bit per character.
"The result found above is valid
for a 110 baud communications
line, having .82 percent toler-
ance of the nominal value of

110 baud.

PROGRAMMING MOTES

The following notes provide additional
information on the operation of the
ACLA and are intended to assist the
programmer. Typical input and output
operations are presented.

ACLA INITIALIZATION

Before the ACLA is used following a
power-up situation {(either power up
of a system in which the ACLA is
already installed, or installation of
the ACLA in an operating system), it
should be cleared. Clearing the ACLA
in this situation reguires that the
program:

74700900 A
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SUPERVISION CELLS

The supervision cell on cutput gives
information to the SCLA in the form
of commands. On input this cell
gives information to the processox
in the form of status words from
the SCLA. ’

~ STATUS WORDS

(S fokall CODdlLlODS,

Most status cnanqps,
or a status- requeqt command” cause

o ' Cornee e RLE 2-4,

A E AR e o

-

status to be reported, and bhoth words
are sent to the processor. The Sta~
tugs Word 1 and Status Word 2 formats
are shown in tables 2-4 and 2-5,

espectively. In both tables a logic
one indicates that the associated
modem signal or status condition is
active (on), and a logic zero indi-
cates not active (off).

STATUS WORD ‘1 FORMAT

11} 10 |9 & 7 6 5 4 3

Processor Word Bit

2 1 0 Position

BO { B1 |B2 {B3 §B4 B5 {B6 |B7 |B2

B¢ B10 |B1ll | Loop Cell Bit Position

>} TFL|IF2 tr3]Tr1{TI2|TT3|{TI4]|TI5

II6 |II7}(II8 | SCLA to LM Interface

W
s}
o
G
e
o
=

CT5D oM*

[
=
o]
]
-2

SQD* |ILE {QLE | Bit Definition

*2560-1 only. A logic 0 appears in

Bit Definition

CTS = Clear-tc-send. This status
bit indicates the state of
the modem signal clear-to-
send. When active, it indi-

. cates the modem is ready to
. accept data from the SCLA.
ST It must be active to enable
) : data output from the CLA. If

’ this signal changes from a

logic one td a logic zero dur-

ing character output, the cur-
rent character is completed
and the transmit-data line is
set to marking. A change of
state of this signal does not
cause status to be reported.

DSR = Data-set-ready. This status
bit indicates the state of
‘the modem signal data-set-
ready. When active, it indi-
cates that power is applied
to the modem and that it is
connected to the_comrunlca—
~tions line. Any change of‘
- : state of this signal causesx
jAstath to be reported. '

Y SURRTI Yy 20 e

these positions for 2560-2 and 2560-3.

DCD = Data-carrier-detect. This
status bit indicates the state
of the modem receive-line-
signal-detector signal. When
active, it indicates that a
carrier signal is being
receivad by the. moﬂem‘:.Anyw

schange of state of  this, 51g-

. nal causes status- to be -

 reported. » (For the 2560-2
“SCLA connected to an AT&T 303
Wideband Data Station, this
status is called AGC Lock.)

RI = Ring-indicator. This status
bit is set and’ Statts: rouor;
.ed each time the. ‘modam rlngb
flndlcator signal goes_from an
‘On stdte to the off state.
This indicates that the modem
is receiving an incoming call
from a remote station. The
status bit is reset when the
status words are sent to the
processor.

oM = Quality-monitor. This status

bit indicates-the state:of -
the guality-monitor modem

74700700 A
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signal. When off or zero, it
indicates that the adaptive
equalizer in the modem
receiver is reset or retrain-
ing itself automatically due
to poor error performance.
Any data received has a "high"
prebability of error. When
on or one, the automatic
eqralizer is in its normal
trained mode and received

Erom the remote
,Jcnanga of- state. of
"nal causes" S
,freoortea_ﬁ

presence (one) or absence

(zero) of data carrier signal

,"Lation.,_Any“i
this sig-~ & -

'atuv

When set
to a one, the bit indicates
that the LM has detected a
loop error while the SCILA was

Input-loop-error.

using the input loop. This
status is reset when the

data should have a "low" %
probablllty of erroxr.. Anv-”

“'changé “of “state of ‘this sig=h "status words are sent to the
“nalfcauses status. to ‘be ’ processor.
:eported.” o A »

e _ OLE = Output—-loop-error. When set

to a one, the bit indicates
that the LM has detected a
loop errdr while the SCLA
was using the output loop.
This status is reset when
the status words" are sent to
the processor.

"SQD = Signal-quality-detector.
This status bit indicates
the state of the modem sig-
nal signal-guality-detector.
It functions similarly to
DCD but provides a fast re-
sponding indication of the

Nty

TABLE 2-5. STATUS WORD 2 FORMAT

11} 10 |9 8 7 6 5 4 3 2 1 0 Processor Word Bit Position

Loop Cell Bit Position

BO | Bl |B2 |B3 {B4 |B5 |B6 |[B7 B8 |B9 [{Bl1l0|Bll

IFL{IF2|IF34IT1|112 |II3|114 |II5|TI6|II7|IX8 | SCLA to LM Interface

1 1 0 1 PES|{DTO (0 NCNA |0 0 0 0 Bit Definition

“Bit Definition assempled character. The
previously assembled character
is lost. This status is reset

" when the status words are sent

to the processor.

PES = Parity-error-status. This
status is generated when the
SCLA has been instructed to
check for even or odd char-
acter parity and a character NCNA = Next-character-not-available.
is received with incorrect : This status indicates that
character parity. The status while the SCLA was in the
a}ways appears in the same process of transmitting, the

- line frame as the character. next character was not
This status is reset when the . ‘received from the LM in time
status woxrds are sent to the to maintain.continuous char-

processor. acter output. Thus charactexr
frame synchronization was
DTC = Data-transfer-overrun. This lost. The output section must

status is generated by the
SCLA when it has a data char-
acter that is ready for trans-
fer to the LM before the LM
has picked up the previously

be enabled (output-on active)
for this status to occur. The
status gets only once_and does
not repeat until the NCNA con-
dition is alleviated (by

74700700 A - ’ . i 2-7



The command cells are

- words are transferred tao

F T A I

COMMAND WORDS

out-~
The

sktatus

the

receiving a character to
put} and then can recur.
status . is reset when the

7

processor. -

instruction

commands frowm the processor in the

word
for
2 are

form of command word 1, command
2, and command word 3. Formats
command word 1 and command word
shown in tables 2-6 and 2-7. A logic
one, in the position indicated, acti-
vates the associated signal, while &
logic zero deactivates the signal.
The commands operate independent of
each other. : ’

Vo,

WORD 1 FORMAT _

#2560~1 only.

BIT DEFINITIONS

RTS

RSYN

LT

Request-to-send. A logic one
activates the rasguest-to-send

"line to the modem while a logic

zero in this position deacti-
vates RTS. '
Resynchronize. When the input
of the SCLA is activated, a
logic one causes the SCLA to
drop input synchronization and
search for a new synchroniza-
tion seguence, (This is a
momentary, nonstored command.
This bit position should nox-
mally be a logic zero.)

New-sync. A logic one in this
location tells the SCLA to
notlify the modem-via the new-
sync interface signal that
another message is coming con-
tiguous to the present message
and the modem should drop and
reestablish bit synchronization.
This command should noxrmally
be on for one msec ©or more,
depending on modem type
(2560-1 only).

Iocal-test. A logic one in
this position causes the SCLA
to notify the modem to route

- TABLE 2-6. COMMAND n
1116 {9 {8 {7 |6 5 |4 3 |2 {1 o Processor Word Bit.Position
B0 |B1 |B2 |B3 {B4 |B5 |B6 |B7 B8 |B9 |B10 |1l | Toop Cell Bit Position ~
> |or1|or2or3|ro1 102 103|104 |05 106|107 |108 | Lit to SCLA Interface
1 o |1 jrrs|msvwjo [NSIZ lprRio  |TON joON | Bit Definition
This bit position is used for LT for the 2560-2 and 2560-3.

back transmit data to the SCLA

input (2560-2 and 2560-3 only).
DTR = Data-terminal-ready. A logic
one in this location causes the
SCLA to notify the modem that
the system is ready to communi-
cate with the modem.

It

Input-on. When this bit is a
logic zero, the input section
of the SCLA drops out of syn-
chronization and does not
receive data characters or
transfer data to the LM. A
logic one causes the normal -
acquisition of synchronization
~and transfer of data.

ION

OON = Output-on. A logic one causes
the output section of the SCLA
to report output-data-demand
initially when the command is
received if clear-to-send is
active, and enables the output

. to report output-data-demand
wnenever the output buffer is
empty. A logic zero inhibits
reporting of output-data-demand.

74700700 A
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e TABLE 2-7. COMMAND WORD 2 FORMAT

11710 |9 8 7 6 5 4 3. 2 1 0 Processor Word Bit Position

BO{Bl1 |B2 [B3 |B4 [B5 |BG B7 (B8 BS |B10|B1ll| Loop Cell Bit Position

OF1!0F2 |OF3]I01 |I02|I03 |I04 {I05 [106|I07{1I08| LM to SCLA Interface

141 0 1 0 ISR|ISON!|LIT [PSET|{PI |COL|C0O2| Bit Definition

PSET = Parity-set. When this bit is
a logic one, concurrent with
PI set to a logic zero, the

BIT DEFINITIONS' .

ISR ='Input—supervisionéreport. A

— logic ‘one in this positicon - SCLA generates and checks for
' “causes <the SCLA to report the even parity. A logic zero con-
status of the modem interface current with PI set to a logic

lines and any other SCLA status zero causes the SCLA to gener-

that may be active once each ate and check for odd parity.

time the command is received.

The ISR command is honored only PI = Parity-inhibit. A logic zero
when the SCLA has previously in this position causes the
received a logic one in the SCLA to check character parity
ISON position. (If ISR = 1 and on input and generate character
ISON = 1 appear in the same parity on output. A logic one
*line frame, status is reported). causes SCLA to ignore parity.
ISON = Input-supzrvision-on. When a co1l1, Code 1 and Code 2 bits form a
N logic one is placed in this bit co2 code so that each combination
" position, the SCLA monitors the corresponds to a character
modem interface and reports length of either 5, 6, 7, or 8
status. A logic zero inhibits bits. The checking and genera-
monitoring and reporting. Sta- tion of character parity adds
tus is not reported automat- one information bit to the
ically when this command bit is . character and therefore must
first received by the SCLA. be considered when selecting
The SCLA must receive either an the unit code level. Table 2-8
ISR command or status change to shows these code bits in rela-
report status. tion to the parity-inhibit bit.
LIT = Loop-internal~test. A logic

one in this position causes the
SCLA to go into an echo-test
mode. Data and modem control
signals from the output section
~are routed (looped back) to the
input section. The SCLA also
switches to an internal clock
(2.4 kHz) supplied by the LM.
Refer to Programming Notes for
additional information on this
mode of operation. A logic
zero disables echo-test mode.
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TABLE 2-§. CODE BITS

- ., | Code Level . Code level
PI Ol CO2 (No Parity) PI jcOL | co2 (Including Parity)
1 0 0 5 0 0 0 6
1 1 0 6 0 1 0 7
1 0 1 7 0 0o | 1 ' 8
1 1 1 8 0 A 9
command Word 3 contains the.synchro- quence (depending on code length) is
nization character. This command is corpared against this stored command
stored and is used for obtaining syn- at each bit time. The format for this
. chronization. When the SCLA is synchronization character command is
attempting to acguire character frame - shown in table Z2-3. Bit D1 is the
- 'synchronization, a 5- to 8-bit se- first bit received from the modemn.
o TABLE 2-9. COMMAND WORD 3 FORMAT
11410 |9 8 17 6 5 4 3 2 1 0 Processor Word Bit Position

BO |[B1 |B2 |B3 |B4 |[B5 |B6 |B7 |B8 [BY |Bl0O|{Bll| Loop Cell Bit Position

OF1|OF2 |0F3|T01{I02|I03{104 {105 |106 [TI07 {108 | Loop MUX to SCLA Interface

1 11 0 1 Dg D7 |b6 |[D5 (D4 D3 D2 (D1 8- or 9-bit Charactexr

1 ]1 0 1 0 D7 |D&s |D5 |D4 |D3 (D2 |Dl 7-bit Character

1 |1 0 1 0 0 D6 D5 b4 |[D3 (D2 D1 6-bit Character

1 |1 0 1 0 0 0 D5 |p4 (D3 D2 |Dl 5-bit Character

]

While the SCLA is attempting to syn- "is given to the SCLA, the SCLA reads
chronize, no characters are trans- - each bit and takes the action dictated.
ferred to the LM. After synchroniza- : : :
tion is achieved, the SCLA transfers Whenever the SCLA receives command
all characters to the LM until the words, it _assumes they are received in
SCLA is directed to resynchronize via order, [ For example, to change command
command from the processor. word 2, both words 1 and 2 must be

: " sent to the SCLA in the same line
Each time a command is given to the frame. Changing command word 3
SCLA, each bit in each command word requires sending all three command -
must be set to the condition desired words.
for the associated function. Faillure : .
to do this will result in the condi- To bring the SCLA to an idle (cleared)
tion being cleared or set to a diffex- state, set all bits in command words
ent condition. Each time a command 1 and 2 to logic zero. '

. P
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TABLE 1-~2. HCP FUNCTIDNAL FEATURES'

Main Memory -

Capacity: 32,768 words {expandable to 255ﬁ"WGrdS)

Word length: 18 bits (16 Data, 1 Parity, 1 Protect)

‘Read-access time:. 330 or 280 nanoseconds

Memory addressing modes: B
Memory word and region protection
Hemory parity detection

Direct mamory access (4 users)

o———— o i ~e PR - -

sxiternal CPU Access

Automatic interlaced refresh

Hicromemosy
Capacity: 3,072 Instruction (2,048 read/write; 1,024 read onl:
. Instruction length: 32 bits -'2 per word

Rzad~acecess time: 168 nanoseconds

Interxupts
Macrointerrupts: 16 - )
Microinterrupts: 16 - : . e
Registers: 15 : . : ) .
Files . ) ' .
File 1: 256 words % T i .
R . "7 ! r;z, l:} wln Rl
File 2: 32 words /
AY
t
;
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STATUS MODE BIT ASSIGNMENTS

iy

TR

Bit | Punction
SMI00 Not used (double precision)
SMICL Onefs Complement Arithmeﬁic -
SMio2 Enable Bit Generator Input from N Register
SM1IO3 Not used (split adder)
sMifa Macro Breakpoint Cccurred (use with INT31/)
'SMlQS 1700 Protect Fault Occurred
SHMi06 Enable Macro Interrupt System
5M107 Not used (enablg decimal arithmetic)
SM108 . Main Memory Parity Error Occurred -
SMINg Enable Micromemory Halt
SMiIro Overflow '
SME1Y " Enable File 1 (Read/¥Write)
SMiIl2 Not used (enable binary overilow)
SM1i3 Not used (enable R/W MM via transform)
sM114 belay Enabling Macro Interrupts
SM115 MLIA Busy '
SM200 Enable ADT Mode
SM201 Strobe or Read Data from MOS Dewvice
SM202 Write Data to AQ Device '
SM203 Terminate I/0 Transfer
SM204 Enable Autoload
SM205 Enable MUX Subsystem Priority 3 Interrupt
SM206 Not used )
SHM207 Enable page selection with transform
sSM208 Yot used
SM209 Ernable the unprotec:ed instruction followed
by & Protected Instruczion Check
SMZ210 Write Data to Panel Device
SM211 Pead Data to Panel Device
SM212 Write Data to FCR Register
'SM213 Enable 1700 Enhanced Transform
SM214 Enable Console Control
SM215 Enable Macro Instruction Run = SR R e

~I8010

1R-29

AN
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5it Function

1100 § MLIA : - e
.1101 : Communicaticns Consale (TTY or CRT ‘\
1102 MLIM - )

] IID3 {(unassigned} ! ‘
X104 - 2371/2570 Line Printer Controller i
1165 {unassignead) ig
gy {unassigned) i
IX07 Tape Cassette Controller 2 ﬁ&E;,fE
1108 Real Time Clock ;}“Yﬁgzﬁfz
1108 (unassigned) PR
I1io (unassigned) ‘ . f
T1il1 2571-2572 Card Reader Controller %
T112 1700 Emulator i
1113 1700 Emulator }'
Ill4 1700 Emulator . ) ya .
1115 1700 Emulator : S
1200 Power Fail/Neméry Parity o

- 1201 Communications Console (TTY or CRT} f?}
120% Multiplex Subsystem Priority 3 (source is SMZDSﬁ
‘1204 2571/2570 Line Printer Controller f
1205 CYBER Coupler 2 {2558-1} i \ i
1206 CYBER Coupler \\
1207 Tape Cassette Controller . ff
1208 Real Time Clock S /
1209 1732/608-609 Mag Tape Contreller (QNSE} %
1210 .1740—1742 Line Printer Controller (0QSE) i
I211 25712572 Card Reader Centroller 'y

’ . 4
1212 MLIA ;
1213 MLIA A
1214 funassigned} ;f
1215 Macro Breakpoint -
T 162 MUTA  ERECR
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. PIPRINYT ADDRESS AREA FORMAT

TABLE
0 BYWLCB WORKLIST CONTROL BLOCK
1 JSWLADDR WL ENTRY BY LEVELNO
2 BlTCB INTERNAL PROCESSING TCB
3 B1BUFF INTERNAL PROCESSING BLOCK
4 JKMASEK INTERRUPT MASKS
5  JKTMASK PRAMASK SAVE AREA

R

TSRS a5

&% CBTINTBL

TIMAL TABLE

§ JACT PD CONTROLLER TABLE
& BECTLBX BUFFER CONTROL BLOCK
£ BEBSA BUFFER STAMP AREA
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BFR SPACE IN NO. SMALL DFRS

£ BXKPIXT

POI TABLE

& J1UZERRSTAT

UPLINE ERR~STAT ROUTING

¥ Jlusvd

UPLINE SERVICE MSG ROUTIMNG

E J1DSVM

DOWNLINE SERVICE MSG ROUTING

FF0
18¥ NAPORT PORT TABLE
12 BQCIB CIRCULAR INPUT BUFFER

13 NECCST

CLA CMD STATUS TABLE

1% MLSTABLE

CLA CURRENT STATUS TABLE

13 0

1% CGLCBS

LINE CONTROL BLOCKS

1% CHSUBLCB
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1§ BITIPTYDPT

TIP TYPE TABLE
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TERMINAL CHARACTERISTICS TABLE

13 0
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SMAPSHOT CORE TABLE
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STATE PROCESS INSTRUCTIONS -
GRCODE THEXY - DESCRIPTION
00 /NCP NOP ,
0L /SETINP . ‘Set/Reset input message in process
/RSTINP flag ‘
e /RPLC Replace character
03 /8L UL Build svent worklist:
oy /TIBUWL Terminzte input buffar
as /CRSER N Skip 1t (RC eqgual
0k JDCCL-/DCC2 Decrement cheracter count
07 JINTCCLS/Z7INTCLE Initialize character count
“Ua /STATE -%ebt input state
- 09 /STBL.C Store block length characLe
JA /CHARLS Skip if character is less than oporaﬂr
OB /STATLS Skip if state is less thar operand
GC /CHARNE l\:‘p if Cr‘clr'aCL.el not (.qua.z.
<7 0D /SPLHEQG Skip if special cnagafter equal
ODE  /RESYNC Resync
OF /SETRAMA/RSTRAN Set/reset translate mode -
10 /INTIRC Reset cyclic checksum storag
Bits 15 87 5y 0
| T loperand Fi  |0p Coda
LC.
] i
Entry | FL
Point | Value Entry Point Functicn
FEXTIT 1 0ou Discard character
/STOREXIT 2 Do Store chafacter Exit whan F1 not
/CRCSTOREXIT 3 011 Accumulate CRC and equal to O
I | ctome chon cé : except for Skip
e , ! -ndracter= instruction
/C CE IT Y 100 Accunulatz C(RC and
e discard character
LRI 5 103 Undefined
k 130 - Undefined
7 111 Undefined —
0P CODE F2 = [ Fo = 1
01 Reset msg in process flag Set msg in prccess
ou - ' Repoint input buffera Store L{D
as . Compere 8 bits Compare 7 bits
Dk Decremant counter 1 Decirement counter 2
07 Initialize counter 1 Initialize counter 2
ga Execute Fl Ignore Fi
OF Set Xlate mode Resets Xlate nmode
10 - Reset checksum to o Reset checksﬁmﬁto 1 H




//C:‘S CO (L /R /péﬁ 2.

>
C05
- : N "
o 1 [z [z 1l a3 L%+ 1 s 11L& 1.7
Weed O=F S5 moscg Teemmpvds TCE O7F
RSACRE = SteB L/WE COTROL FLOCK Alls o B -3
e £

(e ) [ [A £ 12

BsfRsewtT RBSCpecty BscHIsUT  BSCHRECK

TRSCRUFRD  ASCP

'[A/o I /) '| I '/,2 1 [ [ 7% ][ 75

J

4

/6

L

s

- Bscrlvear 5’§ rAupiR  RSCFCOMA  BSCROUTAAT BSEUFOT - BSCASTAT

L/ | | /9 |

BSCPRUFAY BSCrPIpLT
I3SCPR2ISTA

A ]
BSCRSENT — GACCKS TRAWSMITIES T HoST

[ & |

BSCBRECY — BLOCKS RECELED FROM MpST

C

BSCHRELVT ~ CHARACITERS Sew Tl 7o Haff

5]

BSCcHeecly — CHARACTEZS »&fcéz// & /—’zom /7087

e AL e

BLPOATA

BSCBUFrRY — Ae@wesi /:A'O/?-‘ ADDITIOA AL Ll rrrrees Fog

S ot [4fo5T

72

L5CH



L/ 1

BSCPFLIAGS = COUNNER  Fidd WORD

Lion PR Jie il [t

" I.._ AQCTDLSNT TDLE STATUS »SQ_’:}L,;?"
AOCERROZ '5/3@0}1 STATUS
__AO0D EADTO L DAL MA " f/m SOUT §TA
|_AorpLeTe _rosE T o 5?75 et
|_AootTasr  oerput Suss ”
___,AO.I‘A/E:G(st’ S '.Ia/'/)aT’,fzf_rr
10

BSCRIVPUT — TPl Suusr e 70 MHOST (A TINE 7O

e SET

L7

LSCRAVPTR AEX T SREE & i A

RBSCPRCOAN S e = COLPAER COAN CCT COOE

BSBuFO

7

[z T

BECPOULUTPLLT — AASF Ll FRER RECEILEL FROw] HOST

—  PIAR BLEFCR APD RESE STOZHG & . ﬁ—’/f?S’,"l
BFFER ApL SEss SET™ Tmo €0l 4 &2
COLLl F& TwreT OV OuTrPLY



BSCPSTATIUG ~ QOLPLER STATHS

i HEREEEN R RN

-

[ [
, ,
—l LAM@M/—\A
A ALARNY
AP PF
CACBERD | _
_ ACPSRL
A CHPAR
A AR
AATIMG | .
LACPXCA
AASTAC | , ’
L AATHCP
AAORDR._
) : L AATRTA
_..Ar'\TE TP

A A,LAQWI = Pos/rive }‘,a,q AASITIOH O AT a}*}/é‘,’e.’ Vv 0@’.&?:&?
) ACZERO ~— C//A 2 ALD RIS 2O |
ACHPAR — Croce /70 PARITY ELAOR
AATIO — HARHLwA RE 77;145047— CHA ;@@s{, cHCTIE 3 SEC
~ AASTAC = HOST Req g. nPls SFATHS |
AHACRS /'2.';”'; MHEST M5 APARED éﬁié;é/g o2
AATZ 7—/3--' HOEST S&7 CHAWAVEs Jw//{_crfyg ".02{/6.’,72 /25/6’ 72A ,» ;,'}C" "",{?
| ,4_/#73:@ 7= fd}%{ TER AW ATEYD %ﬂrq WEFER | -
CAATXCP = HEST o priercd 7’,@}9 NS R
ABPRCA = Power Famiee
AmrnaARL AR ALEI OB Y ,44);51;?;{(5 jgh-»,(,o?e&)éﬁ
ACPSRL — AU STAILLs RECISFSe ADADED

A EmPE = MEMORY ProrSc FALLT

ABIEm PA = PIEmont PARIY ERROA




BECPOATL — STORNGE

t"z/:""'

D AT AL .y

FOR ORNER  fooRd [ Fawid
- - o o0 A ol
SE7 D ¥ HoST TO Ly w‘i‘& ST SRS o uTAA AL
—_ g - L ~ e e J o I Ry o e e o
4= BACk, 2 = BAKL 2T ks o W SeBFcAi K g RESEU FEER

- ™
G oo
1‘3153
SRS

10= sy ACP T,;vz A

30 = /\CP.:.'/’:'C
Gl = ACPINEG

B o 5D = ACPRICS

-2,
VA

>

5 e 60 = ACP TOW

it

90 = ACPIIO

= ACP It

‘/'-‘7 = ACRIFD

24 F ACPIAC

| S FACP ZFL
K59 = ACPTES
| VL TACPLCH
68 FACPOMIE

38 TACPOFP

5 e «‘?5 s ACPONS

'%3"{" gremmTe 58 = AC’O ﬁﬁ L

68 = ACPOOLW
A e OC = ACPCLR

1C = ACPR 7#m9

4C=AépaTS
50 = ACP LTS

i e 6O = ACPOBIA

_TCzAcroCcH

L PUT

 OUTPRT CHARACTER ’

|7 ]

- af—AS ?” COLPLEL L2058 7 AAL

TRl e Zir ;4 AL
TWPUT  FCo S PCo

;TU,!O!LT AP § i",q‘r,/,;_! |

T ABLT C’éa;%@@ STaraf

ORLERL 02 [

TwPpur I/

T PLLT LAST LofR8 ROy ODATHA LHANYEL
TIPLT DO MARO J FDmARY

LWPLT KAST CHARACTER FEpm OmA HPPER
.7;/1/;9;?57‘ FOMATL [ FLAG LLEISTER,

LA T S //“’((7’ S7TH Ta{_i

LWPLLT /?4&1‘?5 TEL

OLCf PUT HIEEIOR )y AOPLESS éé;‘recr

OLUTPUT FCD JPEDF AlD
OLL}'“»/D(;,;T VL, .J.;“f) VA2
OuTPleT Blers c‘& ACHETH
fm'rﬂar ORDER L0 ORD
CAEAR COLet &4
TER I W47 TRALFER
OUTPAT TEST

TPur 7S]

 OLTALT e DAY A DPREESS

b o B CTIONS BSED
BY CcP




-—

] i s [ ! [
¢ 3 N ] J
Yy J L S

L BECro 2 "‘“7}0‘

L. G5 crpourny

CLESCPBUAFAY ~— Artian iBeR
BIECABESTA ~

T P

1 = a0r7?

P

Z AoPTE
T AOPTS .

F = AorTd

EzpA0pTS

BSCPTRLT — TOLE Fimes

COhy pPLE

OF A0 CHTERD Fryg & =R S
ST ORALCE FoR /.’f’c? AT

LOAIT FOR ACEEO + AA T/m
Tren ¢ o
ia CﬁjA

7. [FARD (wALE

ol a

7o STATE
FAN AUDLESL Regn O
TG O

AOTE O~ Lriul

+/~\A rRT/ *;(%\7 X<
" Feosm S

J. TRAWSFER 7&ERoMrevw HIED Gy /P

G, TRANWSFER Cpsmpu €7E

COrIPRLETE Lt T TRAWE 57156 78 /’V/’A’-’“' s

TITIALLBE OLTruT TRMAFSACT IO

LoAJT Fol ACFERD + AA T 141 D +ARATRTIN+AA TXCY

THEW &0 o STATE AOPTE oar ourleer

Vil AV

. /7

L oLeAr T

7o

TE OUTPRT To HoST TRAASm 1SS/



4%

m 1 : o LaAngvea | |2

IS 0d35 8

Bed ]

— NI EDSY

724 | @2 |
o Mo B R I . 4

4 <
by uumL me
. i
1o4ngss | |v]]
Y . | | _ - o  aqwdIsy h:,
A . . . 54 L8 i}
] WIvado59 | [9] S
A , o _ T pNeooddsg] 2]
syiivesdasg] (Sl
. , A :
® @ @ @ @
. . A7 B
pLEmIY FIAIVG m aideley uwauﬂ THIYLE B3 Tgviop | SO ARG I LN A
A

2D @)



SN ol B
AANREADLT

A hz—/{"’l;:\/éﬂ .""'/
ALUESE

ATAN FPLB

/'{ffa-//‘.'v.

Ve

11

15

14

N -~ . s
TDE S TATLS

BEADY TO Acc E€RT OQuUTRLUT FeOm AOsT

‘n
-~

AOT READY TO ACCEPT OrPut FROm Hok

Th ,%*“ A OAILAZE 7O HOST
THPUT AVAIRBELE 7O KOST SoALL BLE O [1SE

LAIPLT SAPFHLABLE 7O KO8T AARGE SLK

o - s
Ll ni@TIOAS LISED BY £ L0

| A CACLR
ACPENS
ACPRTCS
ACPEE
A CRIDT

ACTPEmA

CL

48

50

. L AL T

CLEAR COLemLeE R,
Ol RLL™  ArPse S7TA4 7w S

SOl PALE L ST7TATLes

HTHSE
HTCmO
HTOREAK
W7 RESET

HTTERN

g <
gr; A Wﬁgﬁi

,,.@-

58 Oleroce 7™ BlrimE R LECTHA
60 TPy @,*‘QD&‘:."?». LOPRD
&EC CeeT PLeT Mfm.e%—”. QADDZE
GO RD
7 BACK BROCK »’)c.‘.f{&'c':.&v’.«’.cspgfmw'?f ' ..
g 057'/4 KOCK
.3 ST O S x)ﬂ};""r‘”i
4 COM/*M%}/?/Z)
5 BREA K |

=N R wEL e - LS S

ELET Besid

TELHT 1A A e



TABLE 3-5. COUPLER STATUS REGISTER
S't Inter—~ { Raset®¥
rllbnv Flag Name Set Condition rupt Condi-
Sumoer ' Alarm® tion
0 Memory Parity HNPU memory parity error A 1
Memory Protect Fault ¥PU memory protect fault a 1
2 NPU Status Word NPrU writes status word - 2
Loaded ‘ N
3 “Memory Address Host or NPU writes - 3
Register loaded memory address cone
4 External Cab. Alarm - | Power failure 4
Transmission Host completes any input I &
Conplete or cutput operation
6 Transfer Terminated NPU terminates tranzfer I 4
.by NPU (not used) : ‘
7 Transifer Terminated Host sets channegl inac- I 4
by Host tive durlng data I1/0
8 Orderword Register Host writes oxderword X 5
Ioaded ’ ;
S NPU Status Read Host reads NPU status - 4
word
10 Timesout Coupler selected and I 1l
active 3+ seconds in
: , host data I/0 operation
1l CYRER 170 Channel Enable parity switch on A 6
‘ and data channel 12-bit
word (plus parity) not
odd
12-13 Not Used '
14 Chain Address Zero Coupler finds zero in - 4
last word of NPU buiffer
15 Alarm Positive transition of A 4
any flag causing alarm
NOTES:

"*Raising assoclated flag causes alarm (A), interrupt

interrupt (-).

**al11 flags are reset (cleared} by Master Clear.
or host clears the couplerx.

whe

1.
2.
3.
4.
5.
6.

60470000 A

n NPU

Reset
Reset

Other re

when coupler status register is clegred.
when host reads NPU status word.

(I) or neither

alarm or

All except bit 2 are reset
set conditions are as- follows:

(DMA) .
register.

on first
Reset when NPU

Reset direct memory access
reads coupler status
Reset when NPU reads orderword.

Reset when NPU reads coupler status

positive transition.

register or by enable parity switch
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ELEHENTS OF A PASCAL .PROGRAM

LABEL Declaraticn @

CONST Definition
TYPE. Definition
VAR Declaration

{ ABEL Deélaration

CONST Definition

T?PE Définition

VAR Declaration

\

VALUE Declaration

- Procedure 2 Function

Declaration

‘Statement Part

YALUE Declaration

Procedure & Function Declarations

Statemenf'Par;

CKYMO = 105

MAXCNT = 100083

TYPE , T
PACKED ARRAY{1.-20) OF CHAR:
Do.<15%

= -3
LN
il it

INTEGER:
T13
RECORD
Fi : T2%
F2 : CHAR: y
F3 : ARRAY{D..5} OF INTEGERS
ENDS .

L 1]

™ m’>-l
(1) : (1]

VALUE
A = 1003
B.= {ZABCDEFGHIJ=Z4
0

PROCEDURE TESTIX-Y : INTEGER:

. - VAR Z ¢ INTEGERZ3
BEGIN ‘ T

'Z.== X + Y3

ENDs

BEGIN |
- Statement list.

END .




Rl

VAR |
AREA : ARRAY{le:5.1..10} OF INTEGER:
I ¢ INTEGER: '

BEGIN ‘ B

I := AREA{2:7} + 10% _
AREA{2%I-9.3} := 320003 -
END3 '
1
.J,A .




VAR

INREC : RECORD

. FLD)

. FLD2

- - FLD3

o .

|
FLDY
"EuDa
BEGIN

INRECAFLDZ H==
" INREC.FLD3.IND

ENDS,

195

RECORDS - -

INTEGERS
0-.20%

" RELORD

¥RAY ¢ =10..103%
'POSTVE : BOOLEANS -
IND : CHAR:
ENDs

CHARS

HIEE

Ny



RECORD VARTIAMTS

it

RECORD

F2 s CHARA

Tk
F2 ¢ INTEGER: | ~
' CASE F3 : INTEGER OF
B {CNTX : INTEGERS
AREAX : ARRAY{1l:.5} OF CHARZ}3
3t LFLAGL : BOOLEANZ: '
C27: {B2 i -10..100% T
3 s .{TABLE © ARRAYLLes»1021e<10} OF INTEGERY3

ENDS
VAR
A ¢ TS
s TLs
BEGIN

A<CNTX := 103

B-FLAG) := TRUE: R A
END: . P A~ | —~




S=I

L
m
-3
%]
»

IYPE | L

T) = {EL4E2-E3-EY.E5-ELLE7-E8-E94
EL0-E1Y+E224E23 6246254620235

T2

= SET OF Tla
T3 = 0..15%
VAR

- SETL ¢ T23
SET2 ¢ T2s
.SET3

oo

SET OF T33

BEGIN _
SETY == SETL A SET23
SETY = SETL V {E1.E5-E333
IF E1 IN SET} '
THEN SET2z := SET1%
. SET3 = £5:9.12.1423




‘BIT FIELDS - |

PCKDUD : PACKED RECORD
' F1 ¢ De.15% -
~ F2 ¢ BOOLEANS
° F3 : D' ’255:1
- . FY ¢ {A+B~CaD-E}
\ / £hDs
15 12 11 10 3 2 0
F1 F2 F3 - Fy
Ve
(//h\.“ ’
LA
e

(v

—~———
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DYNAIMIC VARTABLES.

TYPE
PTR = |LNKLST:
LNKLST = RECORD )
LNKPTR : PTR3
A ¢ INTEGER

END3

VAR
PTRV1 : PTR:
PTRV2 : PTR:

/ .
"I 2 INTEGER;:

BEGIN

PTRVZ2 := NIL3
CFOR I := 1 T0 10 DO
BEGIN .

NEWSPTRV 123 | ‘
PTRVLf.LNgPTR = PTRVZ23
| PTRVLI.A ‘= 0%
~ PTRV2 := PTRV13
END: | ._ e

. ——



OPERATORS

Arithmetic -

* addition
~ subtraction

% multiplicatién
div division

mod modulus

Relational‘{arithmetic}

= equal
# not equal
< less than _
£ less than or equal
> greater Ehan
ES greater than or équal
Boclean N
— hot
v or
A and
Set. 5
" Vv union
° A " intersection

- differgnce<

Eal
r'd

Relational {set}"

‘& | equal -
not equal
set inclusion

v IA W

set inclusion

()

~in  membership

T



QDT 1O

STATEMENTS

Assignment statement

Procedure statement

Compound statement

IF statement

CASE statement

 REPEAT statement

" WHILE statement

FOR statement

I 2= 4 +”L%

PROCIA
PROC2{XAaY2}5

BEGIN

I 2= J3
- PROCY
ENDS

CLIF I =

THEN PROCL
ELSE PROC2{A.BAC}A

CASE NODE OF
L ¢ BRNCH :
2 BRNCH
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REPEAT
I = J + 13
PROCY
UNTIL I =103

WHILE I =10 DO
BEGIN . '
I t= J + 23
PROCY

~ END3

FOR I := 1 TO 10 DO
BEGIN |
d = I x 1004
PROCL |
K= d -3

END:



GOTO Statement

EMPTY Statement

WITH Statement

PROCEDURE As
LABEL 10
PROCEDURE By
' BEGIN
GOTO 10%
30:60TO EXITLON
- END :
BEGIN
ID0:Statementy
END

WITH LCBLAY} DO
BEGIN
" Fl:=25
. F2:=FALSE
END

equivalent to

LCBLAYFA: =24 '
LCB{AY.F2:=FALSEs
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