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"SECTION 582-200-101

1. GENERAL

1.01 This practice describes DATASPEED

40/4 station arrangements. This includes

Maxi-Cluster, Mini-Cluster, and Single Display

Stations.

1.02 This section is reissued to add new features:
Switched network station arrangements
and protocol.
40C305 Controller.

Security lock feature.

Fractions graphics.

More detailed private-line bi-synch
description.

A

Because this section is a general revision,
marginal arrows have been omitted.
1.03 The 40/4 station arrangements provide
data communications with a Line Control
Unit (LCU). The 40/4 is designed for keyboard/
display, I/O applications such as inquiry response,
data entry, and data retrieval.

1.04 Transmission rates depend on station

communication facilities, and data sets
used. See Table A for details. The 40/4 uses an
EIA RS-232C data set interface.

1.05 The 40/4 station operates synchronously
with ASCII or EBCDIC character line
codes. All stations on a given line must use the

same code.

1.06 The 40/4 uses binary synchronous proto-

col for communications control. Maxi-
clusters, mini-clusters and single display stations
are designed to operate on most systems that
support IBM 3271 Model 2 Control Units and
3277 Display Stations intended for private line
application. The single display station with
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switched network service is designed to operate
with most systems that support 3275 Model 2

Control Units.
TABLE A
COMMUNICATION LINKS
Data Set or
Station Transmission | Baud| Data Service
Arrangement Channel Rate| Unit (DSU)
Maxi-Cluster | 4-Wire 9600| 209
Private Line 48230LADS
Point-to-Point 500A L1/4
only
Maxi-Cluster | 4-Wire 4800] 208A-L1A
Mini-Cluster |Private Line 500A-L1/3
Single Multipoint, (DSU)
Display up to 32 48230LADS
stations on a
given line 2400 | 201C-LID/2/4/5
251A1 (TDU)
48230 LADS
500A-L 1/2
(DSU)
Single 2-Wire 4800} 208B
Display Switched
Network
Point-to-Point
24001 201C-LIC
201C-LIA/2/
3/4
1200[212A-L1,
L1A

1.07

The single display with the switched

network feature can be used for manual
calling, manual or automatic answering, manual
or automatic disconnect.
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1.08 The hardware differences between the private line single display station and switched network
single display station are one or two circuit cards in the controller and one keytop,

on keyboard of the switched network single display station.

1.09 The private line stations operate in a polling and selection environment with 1 to 32 stations on
a given circuit. The switched network single display station operates in a line contention environ-

ment on a point-to-point communication link.

2. STATION CONFIGURATIONS

Maxi-Cluster

2.01 A Maxi-Cluster Configuration, shown in Fig. 1, consists of: One Station Cluster Controller (SCC),

one to six Device Cluster Controllers (DCC), and one to thirty-six devices (KDs and printers).
Each DCC controls one to six devices with a minimum of one KD per DCC.

DATA
SET

SSI up to 2000’

DATA
SET

Fig. 1-Maxi-Cluster Configuration
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Mini-Cluster

2.02 A Mini-Cluster Controller (MCC), shown in Fig. 2, is configured with one to three devices. The
MCC must have one KD but not more than two KDs.

Mini-Cluster
Configuration

KD

w@% Up to 100’

SSI - ———=

up to ]
2000’ 40C403
MCC
EIA
up to 50’
DATA
SET
201 or 208
DATA
et LCU
SET

Fig. 2—Mini-Cluster Configuration
Single Display Station

2.03 A Single Display Station (SDS), shown in Fig. 3, is configured with one KD and an optional
printer. The 40C304-type and 40C305-type controllers are electrically, physically, and opera-
tionally identical with the exception of the controller mounting hardware required for each application.

Printer 40C304-type controller
up to 50’ g located in monitor
support cabinet.

Printer

KD ;
p to 50’ EIA 50

40C305
EIA 505 DATA

up to 25’ Cable length of more SET
DATA than 10 ft requires L
,——

*" | 406094 modification
LCU DATA kit and extension
SET cables.

DATA

Fig. 3--Single Display Station Arrangements
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2.04 The 40C304-type controller is designed to

be installed in a 40CAB251-type cabinet.
The 40C305-type controller is designed to be
installed in a 40CAB901-type pedestal. The
40C305 can also be rack mounted in customer
provided hardware.

3. COMPONENT DESCRIPTION
Monitor

3.01 The basic function of the monitor is to

display data on a 5-1/4 by 11-1/4 screen.
The display format for private line is 24 lines,
80 characters per line.

3.02 The switched network service has a
26 line mode. The 25th line is blank and
the 26th line contains system status information.

3.03 The drive signals and ac power enter the

display monitor through connectors: lo-
cated in the monitor support legs. See Section
582-213-100 for more information.

Keyboard

3.04 Three different keyboard styles can be
used with 40/4 stations. See Section
582-200-500 for keytop layouts.

*40K104/DAB typewriter style keyboards
have keytop layouts similar to a type-
writer.

*40K203/GAB 40-wide typewriter style
keyboards are similar to the 40K104
except for the external numeric pad
included at the right.

¢ 40K105/CAA Internal Numeric Cluster
(INC) keyboards permit easy entry of
numeric data. Numeric keys are color
contrasted in a convenient cluster which
can be optioned to automatically shift in
numeric fields.

3.05 All keyboards provide tactile and audible

feedback when a keyswitch is depressed.
System status and operator input is transmitted
via an SSI link between the keyboard and the
controller (DCC, MCC or SDC).

3.06 All keyboards have an audible alarm and
an alarm volume control which can be
adjusted by the operator.
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3.07 The 40K105/CAA keyboard is only for

use in a station using the EBCDIC line
code, therefore, all station keyboards would need
the EBCDIC keytop arrangements.

3.08 Special key functions and features for
keyboards are described below:

(a) Cursor Left Depression of these keys
Cursor Right causes the cursor to move
Cursor Up "~ one position in the indi-
Cursor Down ) - cated direction. These

keys are repeatable if
depressed into the over-
travel position. These keys
can also cause cursor
wraparound as indicated
in Fig. 5. Except for the
40K104/DAB, all key-
boards have two CURSOR
LEFT keys for operator
convenience.

CURSOR BEFORE

o

CURSOR AFTER

Fig. 4—Cursor Wraparound

(b) HOME — Moves cursor to the upper left-

most position on the display of an unfor-
matted display or to the first position of the
first unprotected field relative to the upper
left-most position of a formatted display.

(c) CURSOR RETURN — Moves cursor to

the first character position of line that
cursor is in. This key is not present on the inter-
nal numeric cluster keyboard (40K105).

(d) CURSOR TAB Key — Depression of this

key will move the cursor to the first char-
acter location in the next unprotected field. If
the display has no unprotected fields, or is to-
tally protected, the cursor is homed (returned
to the upper-left most character position.) This
key can cause cursor wraparound.
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(e) SKIP — This key is functionally the same

as the cursor tab key and is only on the
internal numeric cluster keyboard. It is provided
in addition to the CURSOR TAB key for oper-
ator convenience.

(f) BACK TAB Key — Moves cursor to the

first character location of the current or

first preceding unprotected field dependent on

cursor position. The cursor is homed if the dis-

play is unformatted or totally protected. This
. key can cause cursor wraparound.

(g) NEW LINE Key — When entered from the

keyboard, the cursor will be moved to the
first unprotected character location on the next
line. No NL symbol will be displayed. (When
the NL character is received by the display
from the LCU, the symbol “ = ” will be dis-
played, but the function is not performed.)

(h) CHARACTER INSERT/CHARACTER
DELETE — Provided so that information
in unprotected fields or unformatted dis-

plays may be changed or corrected without re-

typing the entire field.

*CHARACTER INSERT moves display data
to right one position and inserts a space in
the cursor location. Insert happens only
if null or space exists at the end of field.

*CHARACTER DELETE erases character
at cursor location and moves display data
to the left one position. A null is inserted
at the end of field.

(i) LINE INSERT/LINE DELETE — These
keys are only operational when the display
buffer is unformatted (no attributes present).

eLINE INSERT — Moves all data on the
cursor line and below, down one line while
inserting a line of nulls at the cursor line.
The last line (line 24) must be all nulls for
line insert to occur. Alarm will sound if
operation cannot be performed. This
function is nondestructive.

eLINE DELETE — Deletes the cursor line,
moves all data below the cursor line up
one line, and fills the last line with nulls.
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G) PF (PROGRAM FUNCTION) Keys
(PF1 through PF12) — The depression
of a PF key will cause the 40/4, when polled,
to transmit all modified data fields from the
buffer preceded by a specific AID character
denoting which PF key was depressed. This
character instructs the LCU, dependent upon
application programming, to perform a specific
function. A typical example of program
function key use would be the keyboarding of
an account number onto the display followed
by depression of a PF key. This PF key gener-
ates a code to the LCU which could send, to
the requesting display, all information per-
taining to that account number. The operator,
upon receiving the account information, could
update the information from the keyboard. A
different PF key could send the modified
information on the monitor plus a code which
could cause the LCU to update the account.
Program function keys PF6-12 are not pro-
vided on internal numeric cluster keyboards.

(k) PA (PROGRAM ACCESS) Keys (1,2,3) —

These keys also cause a specific code to
be sent instructing the LCU to perform a
specific function. However, depression of a PA
key does not result in data in the buffer being
transmitted. A typical example of the use of a
program access key can be drawn using an ex-
tension of the PFexample. Assume, for instance,
that the operator entered several account
numbers prior to depressing the first PF key,
and that the information regarding each account
exceeds the 1920-character display capacity.
Depressing the PA1 key causes a code to be
sent which could cause the LCU to send
successive pages of the same account. PA2 could
cause the LCU to send the next account that
was originally entered on the display by the
operator. PA3 is not provided on the typewriter
style keyboards.

() DUP (DUPLICATE) Key — Depression

of this key causes a specific code to be
inserted into the display buffer, indicating a
duplication operation for the remainder of the
field, after which a cursor, tab function is
performed. An example of DUP use would be
repetitous information in the same field for each
document. This character is displayed as DL on
an up-low KD and @ on a monocase KD.



(m) FM (FIELD MARK) Key — Depression

of this key causes a specific code to be
inserted into the display buffer to indicate
an end of field. This character is displayed as
FM on an up-low KD and < on a monocase KD.

(n) Mode Keys and Indicators — Mode keys

with indicators are provided so that the
operator may easily identify the operational
mode of the terminal.

e S/R indicator and S/R (ENTER) Key —
When S/R indicator is on, indicates a trans-
mission or reception in progress. S/R blinks
when sending or receiving function aborted.
Depressing LOCAL will reset blinking S/R.
Depression of S/R (ENTER) causes the
device to send after the next poll from
host.

¢ LOCAL indicator and LOCAL (RESET)
Key — When ON, indicates that the keyboard
is active and may be used for entering data
on the display. This indicator lights upor
LCU command or upon depression of
the LOCAL (RESET) key. It extinguishes
upon depression of the S/R (ENTER) key,
a PF key, a PA key, PRINT LOCAL, R/TST,
L/TST, or CLEAR.

ePRINT LOCAL Key and Indicator — This
key allows hard copy of the display buffer
contents to the designated printer. The
indicator lights on depression of the PRINT
LOCAL key and extinguishes when the
buffer transfer is complete. The data is
printed in an 80-column format. No data
lines are suppressed. Valid form feed
characters are performed as they are
encountered in the buffer. A blinking
PRINT LOCAL indicator means the printer
for local copy is not available (ie, turned
off, cover open, out of paper, or does not
exist). Depression of the LOCAL (RESET)
key will clear these conditions and return
keyboard control to the operator. If the
alarm sounds when the PRINT LOCAL
key is depressed, then the LCU has
locked the device buffer to prevent it
from being copied.

e INPUT INHIBIT indicator (40K105) —
This lamp is present only on the internal
numeric cluster keyboard. It acts as an
inverse LOCAL indicator. When lit,
operator input is inhibited and depressing
any key other than RESET will only cause

()
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the alarm to sound. If the S/R indicator is
also lit, any key depressions will cause the
alarm to sound.

eNUMERIC LOCK Key and Indicator —
Only on the internal numeric cluster
keyboard; this is an operator controlled
key. It is used to enable an operator to
enter a string of numeric characters
into an unformatted display or into an
alphanumeric field without having to
keep the NUMERIC key depressed.
Depressing the key once will light the
indicator and set the numeric lock mode
on. A second depression of the key
extinguishes the indicator and clears
the numeric lock mode. An operator
can temporarily override the numeric
lock mode to enter an alpha character
by depressing and holding down the
ALPHA key while depressing the desired

key(s).

CAPS LOCK, SHIFT, NUMERIC, ALPHA,
REPEAT and CONTROL Keys

oCAPS-LOCK Key — This is a key found
only on typewriter style keyboards. When
depressed, restricts characters to upper
case, digits, and unshifted graphics.

o SHIFT or NUMERIC Key—Depressing and
holding down one of these keys and then
depressing a character key causes the
symbol shown on the upper half of the
keytop to be generated.

«ALPHA Key — Present on the internal
numeric cluster keyboard only. Depressing
and holding down this key and then de-
pressing a character key will cause the
character or symbol shown on the lower
half of the keytop to be generated.

¢ REPEAT Key — Depressing and holding
down this key and then depressing any
other key makes that key repeat its
character. 40K104 typewriter style key-
boards do not have this key.

*CONTROL Key — Depressing and holding
down this key (found on typewriter style
keyboards only) and then depressing
either the A, S, J, or M keys will cause
R/TST, L/TST, FM or DUPto begenerated,
respectively. All other controls on the
ALPHA keys are nonfunctional.
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(p) Erasing Controls

¢ CLEAR — Depression of this key resets all
data (protected and unprotected) to nulls
(nulls are not displayed), homes the cursor,
primes the controller to generate a code to
the LCU that the display has been cleared,
and turns off the local indicator.

e ERASE INPUT — Depression of this key
resets all unprotected data on the display to
nulls (nulls are not displayed) and sends the
cursor to the first unprotected character
location on the display.

e TAB — Inserts nulls in all character locations
from (and including) the cursor position, to
the end of the unprotected field. The cursor
moves to the first character location of the
next unprotected field. If the cursor is on a
field attribute character or in a protected
field when the key is depressed, a cursor tab
function is performed and no data is cleared.
Tab can cause cursor wraparound.

(a) Test Feature — The L/TST key will cause
the initiating of the local test routine.

(r) Auto-Skip Function — Causes the cursor to

automatically skip to the next unprotected
field. Autoskip occurs only when operator
enters data into the last character position of a
field and the next field is defined as protected
and numeric. This function can cause wrap-
around.
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(s) Audible Alarm — The audible alarm is

used to alert the operator. Circumstances
that activate the alarm are: LCU generated
code, attempted keyboarding in protected
fields or on field attribute characters, attemp-
ted line insertion/deletion on a formatted
display, attempted character insert or delete in
a protected field, an attempted insertion of
nonumeric characters in a numeric field, an
attempt to request a print local on a locked
buffer, depressing any key when the LOCAL
indicator is not on, and depressing the LOCAL
or RESET key when the S/R indicator is on.

Printer

3.09 The Model 40 printers are electromechan-

ical, impact printing devices capable of
printing SSI (Standard Serial Interface) signals
at speeds up to 5.2 lines per second. Printing is
accomplished by print hammers impacting the
paper and ribbon into type pallets in a carrier
moving across the page at a constant speed.
One print hammer mechanism is provided for
each column. Printed characters are spaced
horizontally at ten per inch and lines of print-
ing are spaced vertically at six per inch (stan-
dard) or eight per inch (option on some printers).

3.10 Printers can be 80-column friction, 80-

or 132-column tractor, or 80-column
forms access. See Section 582-210-100 for
more information.

3.11 Print local operation transfers the KD
buffer to the printer buffer for printing.
This is a local function not involving the host.
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Devices and Accessories

3.12 Devices and accessories used with 40/4 are shown in Fig. 5.

40MN101 MONITOR USOC: 4TOX+ 40MN101

NITOR
TO CONTROLLER MO
40K104/DAB
KEYBOARD
40BSE101 ' TO CONTROLLER
BASE
s 40CAB251/ZZ CABINET
40BSE201 40K104/DAA + 405562 SET OF PARTS
BASE Free-Standing KD OR 40K104/DAB
KEYBOARD Attached KD
40/4 circuit cards may be
_ carried in a 405900 carrying
case.

40CAB901/AJ PEDESTAL
(With Power Facilities Plus
Top and Legs)

TABLE TOPS

PART NO. | WIDTH | SLOT

401531 24" None '/“
\

401532 29” | None
401533 34” | None
401914 247 117
401912 31 11”
401913 | 27-1/2” | 17~
401915 39” 17”
40P250 Through 40P255
Forms Access Tractor
TYPE CARRIERS Feed Printer
(80-Column)
FONT ID
PART NO. | LINE CODE TYPE COLUMNS | SYMBOL
400629 ASCII Up-Low 80 A
400645 ASCII Monocase 80 B
400775 | ASCII Line Drawing 80 As
400777 ASCII Up-Low 132 s
400780 ASCII Monocase 132 A
400783 EBCDIC | Up-Low 132 el |
400784 | EBCDIC | Up-Low 80 v | <
400785 EBCDIC | Monocase 80 e
400887 | EBCDIC | Monocase 132 2 40CAB302/AB
— Forms Access Printer
Fig. 5
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400552 SPINDLE
(Part of 40P101/ZZ
Printer)

407060 GUIDE
(Part of 40CAB351/ZZ

407061 GUIDE Printer Cabinet)

(Part of 40CAB353/ZZ
Printer Cabinet)

FULL ROLL
KS-8621 PAPER
(White)

402444 RIBBON
W/2 SPOOLS
(5 Mil, 33 Yards)

40PWU101 ON/OFF SWITCH
PAPER WINDER
401200
COPYHOLDER
FORM-OUT BELT SELECTION
X 40CAB201/ZZ
Form Selector Setting Color SSI CABLE PRINTER CABINET
4 3 2 1 BO{ To + SET OF PARTS
Length of Form, Inches Part No. elt CONTROLLER
3-1/3 2'1/2 5 10 402571 Amber CABINET AND
3-2/3 2-5/6* 51/2 11 | 402572 | Bl
4 ! 3 ! 6 12 | 402573 Yeulleow PRINTER
41/3 3-1/3* 6-1/2 13 | 402574 | Brown
4-2/3 31/2 7 14 | 402575 | Red
5 3-5/6* 17-1/2 15 | 402576 | Pink
51/3 4 8 16 | 402577 | Lt Green
F29 e que | | o
- ue
713 51/2 11 22 | 402580 | White 80-Column ‘i,orflll\?%ész
*These lengths are not used in the Bell System. Friction Feed + TYPE CARRIER
SSI CABLE
CABINET AND PRINTER 40CAB353/ZZ CABINET AND PRINTER
PRINTER CABINET
SSI CABLE + SET OF PARTS TO
0 ==L CONTROLLER 40CAB351/ZZ
PRINTER CABINET
CONTROLLER \\ + SET OF PARTS
40P154/ZZ
PRINTER
] 80-Column + TYPE CARRIER
40P202/27 Tractor Feed
132-Column Q PRINTER

Tractor Feed + TYPE CARRIER
Fig. 5 (Cont)
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4. SPECIAL FEATURES
Fractions

4.01 Fractions — The fractions feature for

display and printing of fractions is avail-
able with SDS arrangements. The fractions
included are 1/8, 1/4, 3/8, 1/2, 5/8, 3/4 and
7/8.

4.02 A monocase 132-column type carrier is
required to print fractions. Two ROM
changes in the SDS and seven keytop changes
on the keyboard are required for the display of
fractions. See 50947S for more information.

Keyboard Display Amplifier

4.03 Keyboard Display Amplifier (KDA) —
40KDA101. A KDA extends the range

ISS 3, SECTION 582-200-101

of the KD to 600 feet. It is required when a
KD is more than 100 feet from its controller.
The KDA can be used only with maxi- or mini-
cluster station arrangements. See Section 582-
200-212 for more information.

Security Lock

4.04 Security Lock — A key switch to disable
an attached style KD is available. It is
not available for SDS style stations. For more

" information see 508448S.

Line Drawing

4.05 Line Drawing — A special character font

used for internal applications. The D I/O
circuit card and/or type carrier, with line drawing
capability, provide normal monocase characters
plus display and printing of line drawing symbols.
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5. TECHNICAL DATA
Electrical and Environmental Requirements

5.01 Currents and power shown in Fig. 6 are maximum values based on power company supplied voltages

within the limits: 115 volts ac £10%, 60 Hz *0.75%. When the frequency varies more than 0.1%
for extended periods, a cyclic displacement (wavyness) of data on the monitor may be observed. This
condition can be eliminated by the use of the 40MN201 monitor.

RUNNING
CONTROLLER Power consumption by WATTS CURRENT
KD can be reduced by
approximately 100 watts l%d%% gfg §'(2)::‘
by turning off monitor DCC 360 3.5A
power switch. SDS* 200* 1.7A*
EACH KD *Includes keyboard and display.
KD (Free-Standing
KD is Shown) r j
L__ KD 115 1A
E EACH PRINTER 160 1.4A
=
PRINTER CABINET
(Friction Feed
Cabinet is Shown) ~d
PAPER
WINDER EACH PAPER WINDER 25
—_—
PEDESTAL EACH PEDESTAL 13A

(Does not consume power
but can handle values
shown in 6 receptacles
total.)

BTU = Watts X 3.41

#aﬁ

Fig. 6
Environmental conditions should be maintained within the following limits to avoid damage and provide
proper operation.

. . Storage or Transportation Operation
Environmental Condition Min Max Min Max
Temperature -40°F +150°F +400F +110°F
Humidity 2% 95% 2% 95%
Altitude Sea Level 50,000 ft Sea Level 10,000 ft

Sudden temperature changes that can cause condensation should be avoided. A device stored in subzero
temperatures will collect frost when unpacked in a warm room.
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Physical Dimensions and Weights
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5.02 Physical dimension and weights of 40/4 components are shown in Fig. 7.

<— 16"

=

MONITOR
38 LBS

-

9)1

MONITOR SUPPORT
CABINET
(Without Controller)
25 LBS

e

13-1/2”

(For Attached
KD or SDS)

,<.__ 17” __l
| «—— 24" t0 39" ——]

25-1/4”
e —1
24’,
VAN I
J %
13-1/4” f——

} —

1= = or

20”

COPYHOLDER

+—17-1/2"— 2-3/4 LBS

BASE

PEDESTAL (No Controller)

WITH 24’ TOP — 53 LBS
WITH 29’ TOP — 54 LBS —
WITH 31” TOP — 54 LBS 18” e
WITH 34’ TOP — 55 LBS

(For Free-Standing KD)
14” DIAMETER
7-1/2 LBS

RACK
6-1/2 LBS

T
-—12"——‘13”'|

12”

|

" le—17-3/8"" =+ PAPER
or 27-1/2 297 ;V;}‘;DII‘EBRS
PRINTER IN CABINET
(80- or 132-Column Tractor Feed) 44—
85 LBS OR 108 LBS BASE 6-3/4" (
(For Free-Standing KD) _t _
2-1/4 LBS T L !
3-1/4” ! 4 L—— 17" — ._17-3/3".-»i I
b 4 27" !
L_ PRINTER IN CABINET
] (Friction Feed)
i._s"-.i | l : f 55 LBS
6-3/4* 6-1/2”
40K104 Keyboard I
7-1/2 LBS . — |
4 2 M
3-1/4” CONTROLLER 1 ]
(SCC, DCC or MCC) 13-1/2
52 LBS |
19-1/4” 6-1/2”

40K203 Keyboard
9.5 LBS

Fig. 7—Physical Dimensions and Weights
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Station Interface

5.03

Page 14

Interface to the station data set meets EIA standards RS-232C. Leads used in 40/4 are indicated in

Fig. 8.

Message
Transfer,

Sending

Message
Transfer,
Receiving

Data
Set
Central

Circuit
Grounds

DATA SET EXTENSION CABLES

7 feet - 408065

12 feet - 408066

25 feet - 408067

50 feet - 408068

40/4 DATA SET
LEAD RTS CIRCUIT
4 P (CA) Request to Send
5 et} gg,?. (CB) Clear to Send
15 e ) (DB) Serial Clock Transmitter
2 —- (BA) Send Data
w e —t”
P e
SCR (CF) Carrier on
17 (DD) Serial Clock Receiver
3 RD (BB) Received Data
e
[ 6 s (CO) Data Set Ready
20 P (CD) Data Terminal Ready
22 ] — (CE) Ring Indicator
R e e e
7 - G > (AB) Signal Ground
1 .t} P (AA) Protective Ground
Voltage Control Data (RD and SD)
-3 to -25 VDC OFF MARK (Binary 1)
+3 to +25 V DC ON SPACE (Binary 0)

Fig. 8—EIA Leads
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Station and Device Options

5.04 Description of station and device options

are given in 5.05 through 5.18. The
application of the options are shown in Table C.
For more detailed information and actual option-
ing of the equipment, see appropriate installation
BSP.

5.05 Station Poll (SPA) and Select (SSA)

Address (Option 401) — One of the sets
of SPAs and SSAs of Table B must be chosen
for each private line station. Each station co-
habiting a line must have its own unique SPA
and SSA.

TABLE B

STATION POLL, STATION SELECT AND
DEVICE ADDRESSING

(Where 2 characters are shown, ASCII is on
left. EBCDIC on right.)

ADDRESS CHART
Stn Stn
or : : D | or ‘S’ : D
A A A (Dvce A A A
No. No
ofsp| —|sPji18]l K| 2| K
11 A/ Afwofl L] 3]L
2f Bl s |[Bj20fmM]| a M
3fc] T]Ccf21§N] 5] N
sl Dju|Df2§0]|] 6|0
sl E| V| E]J23§P ] 7 ]|FP
6l F{wW]|FJl22J Q8| a
71 6| X| G255l R| 9| R
sf H Y[ RH]26f1(0) : [1T(M
gl 1 z 1271 s | # ]| 8
1wl | [[(¢)j28) " | @ | *
1y . , 2oL ' )
12 % | < f30] : = ;
131 3N e
14 + > + 32 -
isfrl 2 [r)f 33 /
16 & 0 34 S
171 J 1 J |35 T
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5.06 Type of Alarm with WCC (Option 402) —

If option 402a is selected and the write
control character has the sound alarm bif on, the
alarm on the KD will sound at one second intervals
until the LOCAL (or RESET) key is depressed.
With Option 402b, the alarm is sounded only
once. Option 402c¢ provides alarm of one second
intervals and the TAB Key erases to end of
field, but no cursor movement. 402d provides
single alarm and TAB Key erases to end of
field but no cursor movement.

5.07 Highlight - Field (Option 403} — With

Option 403a, fields designated as high-
lighted are intensified. With Option 403b, fields
designated as - highlighted are blinked. With
Option 403c, fields designated as blinked are
blinked, fields designated as intensified are
intensified. Intensified and blinked fields on the
same display are blinked. With Option 403d,
all fields with highlight, protect, and alpha-
numeric bits on are blinked.

5.08 Type of Block Abort (Option 404) — With

Option 404a station sends ETX, when it
abnormally stops sending on-line. With Option
404b, station sends SUB ENQ when it abnormally
stops sending, this option is recommended for
most applications.

509 Device Address (Option 405) — Each

device must have an unique address.
Addresses for maxi-cluster controllers are deter-
mined by the port the cables are plugged into.
For minicluster and single display controllers,
an unique address for each device must be speci-
fied and optioned.

5.10 Numeric Override (Option 406) — With

Option 406b, the operator of a type-
writer style keyboard will not be able to enter
alpha data in a numeric field and the alarm will
be sounded if it is tried. Selecting Option 406a
allows an operator of a typewriter style key-
board to enter alpha data in a numeric field,
however, the audible alarm is sounded for each
key stroke.

5.11 Numeric Special Feature (Option 407) —

An automatic upshift can only occur in
a numeric field. Option 407a limits the automatic
upshift of the internal numeric cluster keyboard
to the numeric cluster (the digits 0-9, minus, DUP,
and period). Option 407b automatically upshifts
the entire keyboard.
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5.12 Line Code (Option 408) — This option

(ASCII is 408a, EBCDIC is 408b) must be
entered for each station. All stations on the same
circuit must use the same code.

5.13 Font for KD (Option 409) — This option

(up-low is 409a, monocase is 409b, line
drawing is 409c) allows each KD to use the
appropriate font.

5.14 Keyboard Style (Option 410) — Choose

between keyboard styles, 410a for type-
writer style and 410b for internal numeric style.
Typewriter style ‘includes 40K104-type and
40K203-type keyboards. The 40K105-type key-
board is for the internal numeric style.

5.15 Data Set (Option 411) — The private line

SDS arrangement permits the use of an
internal modem (251A1 TDU) with Option411b.
Option 411a permits the use of an external data
set, it is used in all other arrangements. Option
411c is only used when the SDS is in loopback
testing mode, see Section 582-200-505.
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5.16 Station Identification Sequence (Option

412) — The switched network SDS
allows for a four character station identification
sequence. The first character is preset to “F” for
ASCII and “f” for EBCDIC. The next three
characters are specified as Options 412a, b, and c.

5.17 Automatic DisconnectTime (Option413)—

After the switched network station is in
the data mode, a timer is initiated each time after
the terminal transmits a valid header, text,
response, or status transmission. The timer is
reset each time the terminal receives data from
the line. If the timer is not reset prior to the
optioned time interval, a disconnect sequence
of DLE EOT will be transmitted.

5.18 Buffer Lock (Option 414) — With Option

414a, a protected alphanumeric attribute
in the home position of the buffer locks the
buffer to PRINT LOCAL. With Option 414b,
a print local is permitted. An attempted copy
command with buffer locked, will always give
status and sense of Device Not Available (D, A).
For specific operation see Section 582-200-201
or 582-200-205.



TABLE C
OPTIONS
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Option

Maxi-
Cluster

Mini-
Cluster

SDS (Private
Line)

SDS (Switched
Network)

401 Station Control Number

(a) None
(b) Zero through 31 (Choose a number)

> |

> |

By

402 Type of Alarm with WCC

(a) Alarm sounds at one second intervals

(b) Single Alarm

(c) Alarm sounds at one second intervals
(and Erase to End of Field Feature)

(d) Single Alarm (and Erase to End of

Field Feature)

| >

| >

SRRl

oIl

403 Highlighted Fields

l(a) Intensify *

(b) Blink

(c) Intensify or Blink
(d) Special Blink Field

| D4 b

| >4

R el

ekl

404 Type of Block Abort

(a) Terminate with ETX
(b) Terminate with Sub Enq

>

e

> |

> |

405 Device Identification
(each device must have an unique address)

(a) None

(b) 1st Device
(¢) 2nd Device
(d) 3rd Device

(Determined
by port
connection)

Raloll

| >4 |

406 Numeric Field Override
(Typewriter Style Keyboards Only)

(a) Enabled
(b) Disabled

ol

>

bl

tole

407 Numeric Feature
(Internal Numeric Keyboards Only)

(a) Enabled
(b) Disabled

>

>

olal

>

408 Line Code

(a) ASCII
(b) EBCDIC

>

>

kg

>
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TABLE C
OPTIONS (Contd)
Maxi- Mini- SDS (Private | SDS (Switched
Option Cluster Cluster Line) Network)

409 Font for KD

(a) Up-Low (Any of these styles X X
(b) Monocase can be used, not X X
(¢) Line-Drawing a switch option.) - —
410 Keyboard Style

(a) Typewriter Style (Either style can be used, X X
(b) Data Entry not a switch option.) X X
411  Data Set
|(a) External Required, not an option X X
(b) Internal (A ;ll%ii availt%ble X -

B . vailable another way, see

(c) Loop-back (For Testing Only) Section 582-200-201) X X
412  Station Identification Sequence

(a) 2nd Character - - X
(b) 3rd Character — — - X
(c) 4th Character — - X
413  Automatic Disconnect Timer

a-0, 1 to 15 minutes (Choose number) - - - X
414  Buffer Lock

(a) Enable X X X X
(b) Disable X X X X

Legend:

X = Applies to indicated service.
— = Does not apply
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6. COMMUNICATION ACCESS
Channel

Private line

6.01 A 4-wire dedicated communication chan-

nel with special conditioning as required
by data sets is recommended. Up to 32 controllers
on the same channel are allowed.

Switched network

6.02 A 2-wire communication channel used

with a line contention type protocol is
recommended. A new channel is established, by
standard procedures, for each series of trans-
missions.

Operator Input

6.03 Operator input to the monitor is accom-

plished via a keyboard. The full 96 charac-
ter ASCII or EBCDIC character set can be dis-
played on the standard 40 monitor. Data-entered
on the monitor may be unformatted or formatted
into fields defined by the LCU. Possible field
choices include: protected or unprotected; nume-
ric or alphanumeric; intensified, blinking, or
normal intensity; displayed or non-displayed; or
any combination thereof. Fields designated as pro-
tected by the remote LCU are inaccessible to the
terminal operator.

6.04 A typical application could consist of an

operator’s request for a specific form which
the LCU could enter on the monitor in protected
fields. The operator then could enter all the vari-
able data in the unprotected fields to fill out the
form. Dependent on program control, all operator
input can be displayed at a higher than normal
intensity (intensified) to visually distinguish
between operator input and LCU input. Although
it is possible to transmit the entire contents of the
display buffer, system efficiency is enhanced by
the transmission of only those fields which have
been modified by the operator.

7. PRIVATE LINE DATA LINK OPERATION

7.01 In a private line environment, the station
is either in a control mode, or in a text
mode.

7.02 The station enters the control mode when-
ever it transmits or receives a valid EOT
sequence. While in the control mode, the station

ISS 3, SECTION 582-200-101

monitors the communications line for its selec-
tion or poll addressing sequence. The station

‘does not take any action for control codes of

other stations cohabiting its line, nor does it take
action on invalid control codes.

7.08 Once a station is successfully selected or

polled, it enters the text mode. In the text
mode, the station is either a master station or a
slave station. This status depends on the operation
being performed. The station that is transmitting
a message is called the master station, whereas the
station that is receiving and acknowledging the
message is called the slave station.

7.04 The station becomes the master station

(and the Line Control Unit or LCU, the
slave station) once it sends SOH or STX to the LCU
while executing a response to a read command or
a poll operation. As the master station, it can (1)
transmit text messages and (2) transmit ENQ to
request a reply or retransmission from the LCU.
When message transmission is completed, the sta-
tion will normally return to control mode by
sending EOT. The station becomes the slave sta-
tion (and the LCU the master station) when per-
forming a write or control command. As a slave
station, it responds appropriately to the master
station (LCU) transmissions.

Line Code

7.05 The station can be optioned to operate

with either one of two character sets to
the LCU. All stations and the LCU on the same
line must use the same code. The choices are:
the American National Standard Code for Infor-
mation Interchange (ASCII) or the Extended
Binary Coded Decimal Interchange Code
(EBCDIC). See Table C for ASCII and Table D
for EBCDIC.

7.06 Each character is transmitted in an 8-unit
frame. In order of transmission, the units
of each character frame represent:

Unit Assigned Representation

For ASCII —
Units 1 through 7 Bits 1 through 7 of
ASCII character
Unit 8 Odd parity over all 8 units
For EBCDIC —
Units 1 through 8 Bits 7 through 0 of

EBCDIC character
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TABLE D

ASCII LINE CODE

ASCII
Controls Characters
NUL DLE SP | 0 @ P : ) ofo
0
SOH DC1 (sBA) ! 1 A Q q 111
0
STX X2 (EUA) v 2 B r 210
1
ETX DC3 ue) # 3 C S s 31
‘ 0
EOT DC4 (RA) $ 4 D T t 410
- 0
ENQ NAK % 5 3 U u 511
1
ACK SYN & 6 t \Y% v 610
1
BEL ETB 7 G w w 711
BS CAN ( 8 H x gjo
0
HT (°PT) EM ) 9 I Y y 911
0]
NL SUB * ) z z AjoO ;
vT ESC + ; K { { B
1
FF FS (oup) , | < N N } cflo
0
CR GS (sF) - = M ] } D1
1
SO RS (FM) > N7 - Ejo
1
SI usSare) / ? (0] _ DEL Fl1
1
0 1 2 3 4 5 7 Exl 1 [2(3 |a
0 1 0 1 0 1 1 5
0 1 0 1 | e BITS
0 1 K
Key for TABLE K and TABLE L
ACK - Acknowledge DUP - Duplicate GS - Group Separator SBA
BEL - Bell EM - End of Medium HT - Horizontal Tabulation SF
BS - Backspace ENQ - Enquiry IC - Insert Cursor Sl
CAN - Cancel EOT - End of Transmission ITB - End of Intermediate SO
CR - Car(iage Return ESC - Escape Transmission Block SOH
DC1 - Device Control 1 ETB - End ot Transmission Block NAK - Negative Acknowledge SP
DC2 - Device Control 2 ETX - Endof Text NL - New Line STX
DC3 - Device Control 3 EUA - Erase Unprotected to Address NUL - Null sus
DC4 - Device Control 4 FF - Form Feed PT - Program Tab SYN
DEL - Delete FM - Field Mark RA - Repeat to Address uUs
DLE - Data Link Escape FS - File Separator RS - Record Separator vT
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- Set Buffer Address
- Start Field

- Shift In

- Shift Out

- Start of Heading

- Space

- Start of Text

- Substitute

- Synchronous Idle
- Unit Separator

- Vertical Tabulation
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TABLE E
EBCDIC LINE CODE
EBCDIC Controls Characters ]
0 1
1 1
BITS 0 0
2 0 1 0 1 0 1 0 1
3 0o ' 1 R o/1/of[1][o0]1[of1]0]n 1
4|56 7JF’1‘Ex° o .1 |2 ;3 fals 7 9/AalB[C|D F
0 o] o HInNuL| DLE SPla& | - {1 Y[{N]o
0 1 1 SOH | SBA / alj |~ Al J 1
;100 2 JfsTx | Eua | SYN blk{s !B[K[s]2
0 1] 3 Jerx|ac | BEEE ClL|T|3
otof 4 ! I [d]lm]u p{M[uU|4
ekl BEE | R T r o le]n]yw E|N[V[5s
o] e ETB oo |w Flo|w]e
1 7 ESC | EOT glp | x Gl Pl x|7
0 0 8 hlq ]|y H| QY| 38
ol 1 9 EM Thl ]2 1 {R| Z]| 9
‘1 o] A ¢ | I
3 1 8 N I T8 B
0 ol cllFF | pup RA [<¢ ]+
1‘ 1 D SF ENQ [ NAKR ( | )| _
1 0 E 1l - FM + ; ) =
ITB SUB f I [ 2]~
H——-h-‘ F
7.07 The characters which are employed in link 7.11 When using EBCDIC, a Cyclic Redundancy

control are described in 7.08-7.54.
Block Check Sequence (BCS)

7.08 A redundancy check is performed on the

following communications line data:

e Command-sequence characters (including
the write data of a write or erase/write
command) addressed to the station.

¢ Data transmitted to the LCUinresponseto a
read type command ortoapolling sequence.

7.09 The block check sequence (BCS) is accu-
mulated for each block of data at both
the LCU and the station.

7.10 When using ASCII, a Longitudinal Redun-

dancy Check (LRC) is generated from the
sent characters. Additional error checking is done
by a vertical parity check on all characters. The
derived LRC is sent after each block and com-
pared at the receiver.

Check (CRC) (2 character sequence) is
generated from the sent characters in a more com-
plex scheme than LRC. At the transmitter, the
information bits are subjected to an encoding pro-
cess equivalent to a division by the generator poly-
nomial. The resulting remainder is transmitted to
the line immediately after the information bits as
delimited by ITB, ETB, or ETX-commencing with
the highest order bits. At the receiver, the incom-
ing block is subjected to a decoding process equi-
valent to a division by the generator polynomial
which, in the absence of errors, will result in a zero
remainder. If the division results in other than a
zero remainder, errors are indicated.

7.12 BCS accumulation is initiated by, but does
not include, the first STX or SOH framing
character. An STX embedded in a block beginning
with SOH is included in the BCS. All characters
(except SYN, and the character(s) following ITB)

following the first ST X or SOH, including the
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end-of-block character (ETB or ETX), are part of
the accumulation. Following the ETB or ETX
character, the transmitting unit transmits its BCS

character(s). The receiving unit then compares.

this character(s) with the BCS it has accumulated.
If the redundancy accumulations are different, a
transmission error has occurred. When the Station
receives an errored block, it responds to the trans-
mission by sending NAK. BCS characters are nei-
ther displayed nor printed.

Alternating Acknowledgements
(ACKO/ACK1)

7.13 To ensure against loss of an entire block

of data (eg, synchronization not attained),
alternating acknowledgments (ACKO/ACK1) are
employed in response to successive valid blocks.
ACKO is generated for selects and all even num-
bered blocks. ACK1 is generated for all odd num-
bered blocks. ACKN is used in this document to
indicate the general case.

Limited Conversational Mode

7.14 This mode provides for transmitting text

data in reply to a complete message. A
conversational reply can be sent only in place of
an “ACKN” to a text block, S & S message, or
complete text message that ended with ETX. The
conversational block must begin with STX. The
STX character is interpreted as the affirmative
reply. Upon receipt of the STX, the transmitting
station relinquishes master status and reverts to
the receive mode with slave status. The LCU can
send a conversational reply to any data from the
SCC other than the first block of text sent in res-
ponse to a read or read modified command. The
LCU is not permitted to transmit another conver-
sational reply in response to a conversational reply.

Data Link Control Characters
7.15 The LCU or station uses a number of char-
acters or character sequences to control

data transfer. These are given in 7.16 through
7.33.
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7.16 Four consecutive SYN (Synchronize)

characters are generated by the station
before any transmission. Received SYN char-
acters are not included in the BCS and are not
passed by the SCC to any device. The station
requires two consecutive SYN characters before
any line information is accepted. While SYN
characters may generally be used in transmission
without adverse effect, the sequences ETX-BCS,
ETB-BCS, ACKO, ACK1, SF AC, RVI and WACK
are always transmitted contiguously with no
SYN characters inserted in the sequence.

7.17 A trailing pad character (Hex FF) is sent

immediately after any transmission by the
SCC or LCU. This ensures that the carrier in the
data set is on while the last (nonpad) character is
being sent.

7.18 DLE is used as shown in Table E.
TABLE F
USES OF THE CHARACTER DLE

PURPOSE ASCII EBCDIC
Alternating acknowledg- | p o o Phax P,
ment (ACKO, ACK1) € e™ ¢
Wait-Acknowledge (WACK) ?. °

E e’
Reverse Interrupt (RVI) °¢ )
4

7.19 NAK (Negative Acknowledgement) is
sent by the SCC when:

- it receives a block containing a parity error
(ASCII only).
it receives a block having an invalid BCS.
- it receives a block terminating in or con-
taining ENQ (after an STX has been received).
- it receives a block containing pads.

7.20 When the SCC receives a NAK from the
LCU it should repeat its previous block.

The use of NAK does not alter the sequence of

alternating positive acknowledgements.
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7.21 The SCC sends ENQ (Enquiry) if it does

not receive a response within 3 seconds of
transmitting a block or if it receives an invalid
response to a block (eg, other than EOT, NAK,
ACKN, RVI, STX). The SCC also sends ENQ to
abort a transmitted block if the device fails to
send a complete block to the SCC.

7.22 Upon receipt of ENQ, the SCC:

- repeats its previous reply, if in receive text
mode.

- replies NAK if the received ENQ aborted a
block.

- prepares to send or receive if the ENQ was
part of a valid poll or selection sequence.

7.23 The SCC sends WACK (Wait Acknowledge-

ment) if the device, in response to a
selection or block from the LCU, is busy. The
SCC sends ENQ upon receipt of WACK from the
LCU.

7.24 The SCC sends RVI (Reverse Interrupt)
when it receives a selection sequence but
has status and sense pending for the selected
device. When SCC receives an RVI after sending
status and sense, the status message is reset.
When the SCC receives an RVI in response to
text, the SCC sends EOT and resets alarm flags.
If RVI is sent to message ending in ETB, the
SCC blinks the S/R lamp on the sending key-
board. SCC always responds to RVI with EOT.

725 The SCC sends SOH (Start of Heading)

as the first character of the first block
when a status and sense or a test request message
is sent.

726 The SCC sends STX (Start of Text) as
the first character of each block trans-
mitted except for the case when SOH is sent.

727 ETB and ETX (End of Transmission

Block and End of Text) — The SCC
sends blocks containing a maximum 256 char-
acters including STX, the station ID (first block
only), text characters, buffer and cursor addresses,
attribute characters, and ETB or ETX. The
normal text block will be 254 characters long.
A block whose 253rd character is a start field
or a set buffer address will be 255 or 256 char-
acters respectively. This is done to prevent
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splitting these sequences by block boundaries.
The only blocks that can be shorter than 254
characters are:

- status and sense responses. .

- last block of a text message.

- first text block (if message is less than 254
characters).

7.28 All blocks, except the last block of a mes-

sage, end with ETB BCS. The last block of
multiblock messages, and all one-block messages,
end with ETX BCS. The receipt of ETB or ETX
causes the SCC to expect the BCS as the next
character(s). A received ETB is like an ETX, hence
subsequent blocks must contain an ESC command
code following the STX. In multiblock messages
to the printer, only the Write Conirol Character
(WCC) of the last block should have the start
printer bit set. '

7.29 The SCC sends EOT (End of Transmission)
when:

- it has no blocks to send, indicating a no traf-
fic response.

- it is in an abnormal state and cannot continue
sending additional message blocks.

- in place of an ACKN to a received message if
the message caused a status and sense mes-
sage to be primed.

Upon sending (or receiving) of EOT, the SCC
returns to the control mode.

7.30 The SID (Station Identity) is a two

character identifier associated with each
KD or printer and is unique for any private line.
The SID is employed in polling, selection, and in
the first response block to a poll or read. Each
character of the SID is repeated on polling and
selection by the LCU, as BCS checking of super-
visory sequences is not employed in this system.
See Table B for Station Poll, Station Select and
Device Addresses.

731 The ITB (Intermediate Transmission

Block) character is sent by the LCU to
inform the SCC that the next character(s) is a
BCS. A BCS error after ITB will cause a NAK
response to be sent to the LCU. The SCC never
transmits ITB.
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7.32 When the WCC indicates NL/EM control,

all data in a printer buffer after EM (End
of Medium) is held but not printed. When the
WCC indicates fixed length lines, EM does not
cause printing to stop.

7.33 The SCC will respond to a TTD (Tem-

porary Text Delay) (STX. . . . ENQ)
from the LCU by sending NAK and awaiting
the next sequence from the LCU.

Message Control Characters

7.34 Both the SCC and LCU employ a number

of message control characters which im-
prove message transfer efficiency. These characters
are either control characters (other than the
control characters used for link control), or
graphics whose location in a stream of information
causes a special interpretation.

7.35 The control character ESC (Escape) is
transmitted as the first character after
STX in a message from the LCU to the SCC.

7.36 Command Codes — One of the graphics,

1, 2, 5, 6, 7, or ?, is transmitted as the
character following ESC in LCU commands to
the SCC. See Table G.

7.37 Device Commands — The commands

listed in Table G are decoded by the
addressed device and the following action is
taken:

e Write — Write received data into buffer
(will overwite previously entered data).
Text need not be present in a write or
erase write Command.
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o Erase/Write — Clear buffer and then write
received data in buffer.

e Read Modified — Transmit data fields
flagged as modified from buffer.

e Read All — Transmit contents of buffer,
including nulls.

e Erase all Unprotected Clear all unprotec-
ted fields in the buffer.

® Copy — Transfer specified contents of the

. buffer of a specified device into the buf-
fer of the selected device on the same
SCC. No text is transferred to or from the
LCU.

7.38 When a write or erase/write command is
executed, the buffer is written from an

address determined as follows:

— location O, if erase/write is executed
and no DC1 (SBA) is present.

— at the address following DC1 (SBA), if
present.

— at the address of the cursor, if the write
follows a COPY, selection, or aresponse
to a polled message transfer.

— at the current buffer address when the
write command follows a read command
or another write command.

7.39 The copy command copies the specified

field contents as determined by the CCC
(see 6.42). Other locations in the ‘“To’’ device
buffer are set to NULLS. The cursor shall be lo-
cated in the same position in the ‘“To” device as
in the “From” device.The ‘“from” and ‘‘to” de-
vice addresses can be the same. This capability
may be used to cause selective erasure of the
buffer.



TABLE G
COMMANDS
COMMAND
E w
WRITE S C
C C
E w
ERASE—WRITE S C
Cc C
E
ERASE ALL S
UNPROTECTED po
E C
CoPY S c D
C c A
E
READ MODIFIED S
C
E
READ ALL S
C
Legend:

WCC = Write Control Character
CCC = Copy Control Character
DA = Device Address

ISS 3, SECTION 582-200-101
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7.40 WCCs (Write Control Characters) are

used in write and erase-write commands
to the SCC. The WCC bit assignments and related
functions are given in Table H. Characters other
than those shown in Table H can be used since
the SCC uses only the low order six bits (bits 7-2)

of the EBCDIC character. When ASCII line code
is used, the characters are first translated in the
SCC to EBCDIC. The communications control
characters SYN, ITB, ENQ, ETB and ETX are not
allowed, and will be acted upon as control char-

acters.

TABLE H

WRITE CONTROL CHARACTERS

wcCcC
q
g ; Print
d o
[ 2 o [*] Q
g 2| o8l c| g g8
€ Q eS8l ===
a o | <3 8| 5|55
t|BX| 58|85 5|8|%
| 3|&|c5]2|9 |38
- + m
SP| & | -0
° AlJ / 1
° B| K|S 2
° C L | T 3
° Dl M| U 4
° e lE|N|V |5
° F O|lW]| 6
Ld L ° G| P X 7
° H|Q|Y | 8
° ° N R|Z |9
d (¢) !
[ ] [ ] Y S . #
o] o < 1% | @
o| o ° ( y ||
L L [ J + » > =
ol oo o 1 ilAm] 2] ~
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Bit(s) Function

0-1 Value of these bits determined by bits
2-7.

2-3 Printer Format

00 - NL/EM characters honored
01 - 40 character print line

10 - 64 character print line

11 - 80 character print line

4 Start Printer

0 - Do not start printer operation at
completion of write.

1 - Start printer operation at comple-
tion of write.

5 Sound KD Alarm

0 - Do not sound alarm at completion
of write.

1 - Sound KD alarm at completion of
write.

6 Restore KD to Local

0 - Do not restore KD to Local at com-
pletion of write.

1 - Restore KD to Local at completion
of write.

7 Reset ACs to Unmodified
- 0 -Do not reset ACs to Unmodified
prior to writing data or executing
orders.
1 - Reset ACs to Unmodified prior to
writing data or executing orders.

Where two characters are shown, ASCII is on left,
EBCDIC on right.
AC - Attribute Character



7.41 CCCs (Copy Control Characters) are used

in the copy-from command to the SCC.
The CCC bit assignments and related functions
are shown in Table H. Characters other than those
shown in Table H can be used since the SCC uses
only the low order six bits (bits 7-2) of the
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EBCDIC character. (When ASCII line code is
used, the characters are first translated in the SCC
to EBCDIC.) However, the communications con-
trol characters SYN, ITB, ENQ, ETB, and ETX
are not allowed, and will be acted upon as control
characters.

TABLE 1

COPY CONTROL CHARACTERS

ccc

® Copy Print
§§ Bl 2|22
£ 13 3 |5]5]505
AHR AR R
|32 |£8|58]|z|9(3(8
SPl&|-1|0

o JA|J [/ |1

o | o B(K|[S |2
e| o | ¢ JIC|IL|T]3

o | o D{MjU|4
LI e IE{N|[V]S
e o FIO|W]|E®6
o] e e IG|P|X]|7
P ° H{Q|Y]|8
° ° e fI|R|2]9
i o (el
® ! o | e $1 .| #
e(e | @ <|*]%|@
oo e o 1 ([)]~
oo e + 1> =
ool e o i [A] 2

Bit(s) Function
0-1 Value of these bits determined by
bits 2-7.
2-3 Printer Format

00 - NL/EM Characters honored
01 - 40 Character print line
10 - 64 character print line
11 - 80 character print line

4 Start Printer

0 - Do not start printer at comple- .
tion of copy.

1 - Start printer at completion of

copy.

5 Sound KD alarm

0 - Do not sound KD alarm at com-
pletion of copy.

1 - Sound KD alarm at completion
of copy.

6-7 Type of data to be copied

00 - Copy ACs only

01 - Copy ACs and unprotected data

10 - Copy ACs and protected data

11 - Copy ACs, unprotected and pro-
tected data.

Where two characters are shown, ASCII is on left,

EBCDIC on right.
AC = Attribute Character
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7.42 Certain alarm conditions detected by the SCC are recorded as S&S (Status and Ser_lse) characters.
These characters are transmitted in alarm status messages to the LCU. If thfe .SCC is selgcted, and
certain S&S bits are set, the SCC will respond RVI to indicate a request for a specific poll. This message

takes the form shown in Table J.

TABLE J

STATUS AND SENSE

5 S S§ S S S S S E B P
5 Y Y 0% RT P D S S T C A
H N N H X A A 1 2 X S D
)
S&S Character 2
S&S Character 1
Device Address
Station Poll Address
S S TYPE OF
CONDITIONS S S POLL TYPE OF ALARM
1 2
Invalid Command SP A Spec# Operational Check
Device Unavailable$ SP & Spec# Intervention Required
Command Not Valid for
Device SP _ Specit Command Reject
Device Busy H |SP Specit Busy
‘“From” Device Busy H A Spect Operational Check and Busy
“From” Device Unavail- SP | J Spect Intervention Required Operational
able Check
“From” Device Buffer is D A Speci Operational Check, Specify Unit
Locked to Prevent Copy
Device No Longer Busy B Sp Gen or Spec | Device End (End of Being Busy)
Printer Out of Paper B & Spect Intervention, Device End.
Block Aborted SP D Spec Data Check
Internal Timing Error SP | B Spect Control Check, Operational Check
“ FROM ’Device SP | C Spec Control Check, Operational
Internal Timing ‘ Check
Error

¥No alarm response to a general poll.

$Device unavailable is set if the addressed device is unavailable or has no SSI clock at the time a poll

or select is received or a display fails to respond to a GO SEND or GO RECEIVE directive.
1 Also sent in response to General Poll when printer fails a print out.
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7.43 The various S&S conditions and their representations are shown in Table J.

7.44 Status and sense bit assignments are shown in Table K.

TABLE K
. S&S BIT ASSIGNMENTS
S&S Character 1 S&S Character 2
Bit Description Bit Description
0 Value dependent on bits 2-7 0 Value dependbnt on bits 2-7
1 Alwaysal 1 Alwaysal
2 Alwaysa 0 2 Command Reject (CR)
3 Alwaysa 0 3 Intervention Required (IR)
4 Device Busy (DB) 4 Alwaysa 0
5 Unit Specify (US) 5 Data Check (DC)
6 Device End (DE) 6 Control Check (CC)
7 Alwaysa 0 7 Operation Check (OC)

7.45 The Attention Identification Device (AID) character is the first character after the device address

in all text responses by the SCC except for Status & Sense messages. The AID is set by an operator
when one of the keyboard keys of Table L is depressed. The AIDs sent in response to a read-all or read-
modified command are “Y” for a Printer or “-” for a KD.

TABLE L
AlDs
Key A Message
Depressed I Response to
D Poll

S/R ’ READ MODIFIED
PAl1 % SHORT
PA2 > SHORT
PA3 , SHORT
R/TST 0 READ MODIFIED
PF1 1 READ MODIFIED
PF2 2 READ MODIFIED
PF3 3 READ MODIFIED
PF4 4 READ MODIFIED
PF5 5 READ MODIFIED
PFé6 6 READ MODIFIED
PF7 7 READ MODIFIED
PF8 8 READ MODIFIED
PF9 9 READ MODIFIED
PF10 : READ MODIFIED
PF11 # READ MODIFIED
PF12 @ READ MODIFIED
CLEAR — SHORT
none, KD | - | RESPONSE TO READ
none. P Y | COMMAND ONLY
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7.46 Buffer Address and Cursor Address (BA1,

BA2, CAl, CA2) — A device buffer
contains 1920 character positions. Each position
has a pair of graphic characters (BAl, BA2)
specifying a unique position in the buffer. Char-
acters denoted CA1 and CAZ2 are used to identify
the cursor location.

Device Orders

7.47 Device orders can be used by the LCU to
format the message. See Table M.

(a) Set Buffer Address (SBA) defines the buf-
fer address at which operations are to begin
or continue.

(b) Start Field (SF) indicates the beginning of
a new field je, protected, numeric, etc.

(¢) Insert Cursor (IC) causes the cursor to be
placed at the current buffer address.

(d) Program Tab (PT) advances the buffer

pointer to the next unprotected field. If
the pointer is currently on an attribute of an
unprotected field, it is advanced one pos1tlon
If the PT is recelved when the pointer is within
a field and follows either text data or another
PT, the rest of the field is replaced by nulls;
otherwise, the field is left unmodified. The
search for the next unprotected field stops at
the end of the buffer. The buffer pomter is
then reset to the start of the buffer.

(e) Repeat to Address (RA) stores a specified

character in all locations up to but ex-
cluding the specified buffer address. The RA
function will wrap in buffer memory. If the ad-
dress specified is the current buffer address, all
locations will be set to the specified character.

() Erase Unprotected to Address (EUA)
stores nulls in all unprotected locations
up to (but excluding) the specified address. The
EUA function will wrap in memory. If the
address specified is the current address, all un-
protected locations will be set to nulls.

TABLE M

DEVICE ORDERS

ORDER

SET BUFFER
SBA ADDRESS

SF START FIELD

IC INSERT
CURSOR

PT PROGRAM
TAB

RA | REPEAT TO
ADDRESS

EUA| ERASE
UNPROTEC-
TED TO
ADDRESS

CHARACTERS
EBCDIC | ASCH
S BB DB B
BAA CAA
Al 2 112
S A GA
F C S C
I D
C C

3
P H
T T
RBB DB B
AAAC| caac

12 412
E BB DB B
UAA CAA
Al2 212
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7.48 Attribute characters shown in Table N are sent from the LCU as the first character following SF.

Characters other than those shown in Table N can be used since the SCC uses only the lower order
six bits of the EBCDIC character. When ASCII line code is used, the characters are first translated in the
SCC to EBCDIC. However, the communications control characters SYN, ETB, ENQ, ITB and ETX are not
allowed, and will be acted upon as control characters.

TABLE N
ATTRIBUTE CHARACTERS

Specify Field as
‘.-LIIV'L d| A
— - ] c
cify Field as .
T . HHAEHHE R
= 3 c § £ $2 3
g g E 3 option 2|2 |2| 8| ¢
£E|® 403a or b*
° bR )
£|2|x|x § splo|B|F
° A E[C]| G
SPI DI B F ° H
° A|lE| C| G o[ e ]
H{[¢ ° [ ¢
° [ | . [ ] L] .
° < + ° < +
. . (R ° ° (SR
[ & | M| K| O ° &Ml kK| O
Y ° J|INJLY|P ° ol N|L]| P
L] ° all! L] ° Q ® Highlighted fields are in-
°® ° ° RI| $ ° ° ° R tensified or blinked,
ST L IRREex syt st oo
el o ° Y T~ = ° . - s tion a or 403b is
elected respectively.
3 - U S W Py ° [} :
d oy /vVITIX o el )V A= 1 Fields specified as blinked
L4 L] Yl L4 1 -Jufs|w cause fields specified as
° e | e z |, L] P / viT X | intensified to be blinked if
° ° % | > PY ° Y displayed at tl?e same time
° ° ° _ ? ° ° Py Z on the same display.
o o ofla]2 . Py : t A protected alphanumeric
o | e . 115]3]7 ° ° ° ) AC at BA, BA:=SPSP
. ° 8 ; (home) location prevents
® : ° . %2 both PRINT LOCAL &
A il B4 9| # L] L L4 - ? copy command print-out.
el o e @ = o | e 0 4] 2
o | o | o ° ’ Jo|e ° 115137
® e ° | K]
[ ] [ ] Y [ 9
ol e ° B
o] e ° o]l »#
o |eo | e e =
oo e ° v

Where 2 characters are shown, character at left is ASCII, character at right is EBCDIC.

7.49 Attribute bit assignments are shown in Table O.
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TABLE O
ATTRIBUTE BIT ASSIGNMENTS

Bit(s) Function

0-1 Value of these bits determined by bits 2-7

2-3 Specify field as:
00 - Unprotected and alphanumeric

01 - Unprotected and numeric
10 - Protected and alphanumeric
11 - Protected and numeric

4-5 Display field intensity

00 - Normal intensity

01 - Normal intensity

10 - Intensified or blinked (dependent
on option 403)

11 - Hidden
6 Blink intensified fields
(only if bits 4 and 5 are 1 0)
0 - Do not blink intensified field
1 - Blink intensified field
7 Specify field as:
0 - Not modified
1 - Modified
Field Definitions

7.50 The device buffers have field characteris-

tics and locations designed by the remote
LCU. Each field begins with a field attribute char-
acter which denotes the properties of the field.
The field attribute character occupies a protected
character position in the device buffer and is dis-
played or printed as a space.

Field definitions are:

e Protected — Protected fields are accessible
only by the remote LCU (ie, terminal
operators cannot -enter or alter data in
fields designated as protected).

e Unprotected — Unprotected fields are ac-
cessible to the operator or the LCU. In
these fields, terminal operators may enter,
alter, edit and update information.

e Numeric — Allows only numeric data (dig-
its 0-9, minus, DUP and period characters)
to be entered into the field. Numeric over-
ride option is available.

e Alphanumeric — Any data can be entered
into these fields.
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o Intensified — Characters entered into fields
designated as intensified are displayed at a
higher than normal intensity on the dis-

play.

¢ Blink — Characters entered into fields de-
signated as blink are displayed with
intensity that alternates between half and
double normal intensity.

e Hidden — Data in these fields is stored in
the display buffer, but is not displayed on
the monitor or printed on the printer. The
terminal operator may enter data in such
fields (if they are also defined as un-
protected), but the data will not be dis-
played.

e Modified — Fields in which the data has
been altered by the operator are designa-
ted as modified. Higher throughput can be
achieved by transmitting only data fields
defined as modified. Modified fields may
also be sent from the LCU.

Control Characters Received in Text

7.51 The Control Characters ETX, ENQ, SYN,

ETB and ITB (US) are always decoded as
communications control characters and cannot be
embedded in text for other than communication
control purposes.

7.52 The control characters PT (HT), SBA

(DC1), EUA (DC2), IC (DC3), RA (DC4),
and SF (GS) are defined as device order codes and
may appear anywhere in text. However, if an order
code is embedded in an order (ie, the SF in the se-
quence SBA A SF), the embedded order is ignored
and only the low six bits (bits 2-7) of the EBCDIC
character value is used with the initial order.

7.563 The control characters NL, EM, FF, DUP

(FS), FM and NULL (RS), are defined buf -
fer functions or data characters and can appear
anywhere in text. However, if they are embedded
in an order, the function is ignored and only the
low six bits (bits 2-7) of the EBCDIC character
value is used with the order.

7.54 The rest of the ASCII and EBCDIC control

characters and all the undefined EBCDIC
characters may appear in received text. Undefined
characters are stored in the device buffer as delete
(ASCII HEX “7TF’, EBCDIC HEX ‘07’). These char-
acters are displayed as # and will be sent back to
the LCU as a delete.



8. PRIVATE LINE DATA LINK CONTROL
PROCEDURES

8.01 Data link control procedures provide sys-

tematic programmed methods for estab-
lishing, maintaining, and termination of commun-
ication links. All communications are under the
control of the LCU. Messages to the LCU can
only be sent when allowed by the LCU. With the
exception of “Print Local” operation, only the
LCU can send messages to a device. Device
buffer operations, as well as on-line message
transfer are controlled by the polling, selection,
and command sequences sent by the LCU.
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8.02 Part 8 describes binary synchronous
protocol for private line. Figs. 10 through

12 show the typical information flow. Charts 1

through 14 show more detailed operation.

8.03 Figs. 10, 11, and 12 show both the com-

munications capabilities and the character
sequences (SYNs and PADs are not shown) for
polling and selection for most message formats
and replies. System operation is divided into the
following categories:

elistablishment of Communication —
Station to Send and Station to Receive

eMessage Transfer — Station Sends

eMessage Transfer — Station Receives
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Eetahlich t of C .
: from from . .
e Station to Receive
Sutintosend [ 28— e — |
Gen't Poll o "
- Select E S S E
@3 w0 . ®O—g—»oss ‘.’Egj
TAA
TAA Spcfc Poll D D Q
A A l
(LCU may tsend NAK and wait
before polling again) bad or
bad | again (or) no reply
oL Tor nth time
again (or) no reply € |
for nth time | v o
& > T l
€ E no msg w
>0 o A L WACK
‘ ——
P = Poll [ i busy i
RM = Receive Message . — ’ R RVI
. O \I, s&s
SM = Send Message
A ACK 0
; -
SPA = Station Poll Address +— : vy 1o rec
SSA = Station Select Address o
Fig. 9—System Flow Diagram
Message Transfer — STATION SENDS
T trom
... LCU-
ss
Status DS S
Q%R I has, )
(on poll only) end of € [}
el
' M !
[E -
Short Rd -’; g o :
Mig xa®o
@ |[Rd Mod'd S S o "
Mg xahf
next field
] ]
ss_A s €2
l TP R Y. 8}t parat— L9 o4 -
Mg xA™p I A AA ™y x &
' lon Resd All Cmd only) s
RAAN ¢ A .
) lﬁ,—’ Fc— ' : .
Rmte Test g %/ T- __"o feids ; L . ._endot* $ c
Rttt w s ‘ bk e )
G
! X
! A
| next c odd # '
Shmmn e Sl T !
_‘ or msg X
A
—_ - . next c even # ACK 0/1
N msg not mag + ™ K block Taccu)
or 15t nor 15t 0 9 | good i
I '
block | block < :r un::n o 1
or mig
] same N I
bock A e— i
or mg . BCCls) |
Viakes prionty (‘) (E) again (uf bed
* end of block occurs whenever T T fornthtime I
252 characters have been sent | R )
since STX was (last) sent Ve LA ‘!
1t NULs sent only if Read All msg ' can’trec mors
Yoot RM/’_!vu entered from bedor |
previous gy, }& not to Rd Cmd Msg E no reply
E
N J
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Fig. 10—System Flow Diagram (Contd)



Message Transfer — Station Receives
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from from
TP :
LCU Station
s E nd of 3
EAU end of c
? T PR——
gt Sndt
additional data &/or order
no order
Copy S E D
l———®» 157 ¢C A
XxXc C SBA ¢ -
—p B
TT—. A M Az_’
S E W no data SF
Write S A
———— Ts1C —> —b
CmdMsg® x ¢ ¢ Fc
v ! end of € C
DATA Ic_ » 7T . —P
. —B ™ xS,
EraseWnte s E w .
L—$®r1ssc T
X C C P
> ——p .
S end of * E
T ——» 71 ¢ —»
X RA_pgB c» block 8 C
—’A AA, (S)
EUA E
—Ppu ﬁ :—D
A Y72
@_’ msg not msg
or 1st nor 1st A
block block next c odd #
f block K ‘block
< next 1 or msg ACK 0/1
| ™ A BCC (S)
no more c P even # d
blocks K block
or msgs 0 or msg
€ E S&S
) (OX o <
again (or) T T
for nth ime ¢
same N P BCC(S)
A
block " bad
or msg
B w
RdModd S E WACK
TseTi® A &
CmdMsg X C X [+ BCC(S) good but
s) K can’t rec more
Rd Al
Lilall S
Cmd Msg again (or)
for nth time bad
or
same
mig

again {or)

for nth time

bad or
no reply

° erd ot block occurs whenever 252 characters have
been sent since STX was (last) sent, but may not
0CCUr 50 as 10 spht up an SBA or SF order

Fig. 11—System Flow Diagram (Contd)
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8.04 The following list identifies the major
groupings of the charts that provide more
detailed operation.

GENERAL POLL CHARTS 1 & 2
SPECIFIC POLL CHART 3
LED DISPLAY CHART 3
SCC RESPONSE TO POLL CHART 3
DATA LINK CONTROL NOTES CHART 4
CONDITIONS THAT CAUSE

STATUS AND SENSE CHARTS 4 & 5
SELECTION CHART 6
WRITE COMMANDS CHARTS 7 & 8
LIMITED CONVERSATIONAL

RESPONSE FROM LCU CHART 8

READ COMMANDS CHARTS 9 & 10

COPY COMMAND CHART 11
ERASE ALL UNPROTECTED

COMMAND CHART 12
DEVICE ORDERS CHART 12
TEXT TO PRINTER CHART 13
ACTUAL SCC RESPONSES CHART 14

Note: Charts 1 through 14 use “SCC” instead
of “40/4”. “SCC” in the charts refer to 40/4
SCC, MCC, or SDC.

8.05 The following symbols are used in Charts
1 through 14.

¢ LCU or SCC does operation in box:

e Additional information is given in this

shape: O
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¢ An action or specification is written along a
line from a box to another box:

Action or

Specification

eAn action or specification can come from
any box provided. The action or specification
applies when three dots precede the line:

Action or

Specification

eWhen a line is not drawn directly to a box, it
is drawn to a circled letter, the pigtail on the
circle indicates the direction to continue:

—(®)

@}‘/

Example 1:

SCC LCU receives

sends —=®

S&S no response

LCU receives

no response

Explanation of example 1:

The SCC sends S&S if the LCU receives no
response; follow the line to ““E”, then the pigtail
to the lower “E”’, then the line to the unlabeled
box.

Example 2:

LCU should
retry commd

... LCU recs wrong
ACKN

Explanation of example 2: If the SCC sends
wrong ACKN, then the line “LCU receives
wrong ACKN” applies. The LCU should retry
the command (as indicated in the box).



L€ aded

Genefal Poll

40/4 Bisynch Protocol

( 41

Poll recd
LCU sonds].__ by 8CC §CC has no tr S0C sends |
Gen Poll (no bids, 8&8 not set I‘Otuﬂil to
at any device) control
mode

Bid is result of

depression of 8/R,

PA, PF, R/TST or LCU recs

CLEAR key No response

CHART 3

L___Csmlnja&um.m_.
set for a device

CU
operations: Polling,

RVI(LCU can't
ggg sends _—SLE%LM_‘ rec m(ore) etc,

@)
CHART 3
.
CHART 2
Leading pad
28YNS are required
5 S 8 EP 5 8§ s s s " " E
5 ¥ Y OA 5 Y Y P P N
H NN TDHNNA A Q
—
Desgelection
Station .
poll addresses
(Station 0-31)

LCU recs no
response

8CC is either
in control mode
(looking for it's
poll or select)

or in text mode
(receiving or
sending data)

orwg

Constant
for Gen
Poll

Selecting) Specific *—.:(’D
Poll (no
——®
: CHART 2
CHART 2
(SCC can send Same msg.

LCU N multiple S&S CHART 2

u:"'l now _efw &/or msgs to
: en poll pro-
ACKN (BOS ok) Vided LCU. (Gen Poll after Another  (That
) replies ACKN a whole ms, device device
T to each) from one sends
device) .
oc
CHART 2 of msg)
E
device
CHART 2 has bid
8SCC sends
8 & S can be reset by 8CC EOT (SCC also

by receiving RVI,
conversational
reply, or ACKN,

ead comm
recd by
SCC

resets S&S
5 for current
) device)

CHART 2

CHART 10

CHART 9

CHART 1

NAK recd g
by SCC CP
CHART 2
EOT recd by SCC goes to
scC control mode,

S&S not reset

("RVI recd by SCC for blk |
ending in ETB causes
flashing S/R on sending
keyboard (unless followed
by select and write type
commd with WCC that
puts KD in local).

Operator can try again
(LCU did not accept
msg). Block ending in
ETX does not cause
(_ flashing S/R. )

T0T-002-28S NOLLOAS ‘€ SSI
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General Poll (Contd)
CHART 1 ~
CHART 1
I
LCU Send Bid is result of J
ends depression of S/R, :
General Poll PAp PF, R TST, or (When AID is NAK does
(Contd) CLEAR key short, no text Dot alter
id is sent .) See L SCC repeats ACK N
CHART 4 invalid LCU can now send: | NAK recd last block sequence
. LCU block NAK (to cause by SCC (or S&S)
Some device has SCC retrans) ol
bid in sends (next) Tecs lid block A
blk of msg from valid bloc EOT (to idle SCC E d
some device after repeated OTCrec SCC goes to control
CHART 1 inval blks) by SCC mode, S&S not reset
LCU
recs
< no resp 3
CHART
8 Write or
Invalid poll Control
(invalid chars or commnd
format, parity SCC sends LCU recs £ g’ég Elfus
;rcrg;s, wrong nothing no resp //) endin [SCC assumes
CHART 1 LCU can now send : Gen Poll valid ACK to
Write d,* last blk & Proper SCC Select or
Control dr* passes recd responsé Poll
D ACK N (ACK 1is msg to specfd s ACK 1 can follow
. . ) 1st) or RVI (etc) device CHART 1
CHART 3 Only if block recvd by LCU ended with ETX. ACK :F ’ CHART 1
Poll not recd ACK N means correct ACK
by SCC ®\ (alternating ACK O/ACK 1) RVI 2
EOT
..._LCUrecs r b
bad resp LCU should send
EOT* & retry poll
LCU recs (or LCU may just
E E Also See
no resp send EOT & alarm) CHART 3 for

CHARTS 1 & 3

ASCII — Bits 1-7, 8th is for odd parity,
LRC is also used

EBCDIC — Bits 7-0, CRC of 2 characters

is used

For ASCII, SUB sent

for parity error, ENQ

with NAK and pause;
if response then ok,

\EOT not sent.

(*LCU may precede EOT

for ETX or ETB LCU will generally
try 2 retrys
(¥orward abort)
_____ENQends LCU should
text block send NAK

CHART 2

SCC sends
EOT

other .--
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R e—

Specific Poll
CHART 2
$ @&S for one dﬁlc@ J
Poll not joes override
—d bi's Co 3 Specific Poll for another,
CHART 1
LCU nl:ndl
Specific i
P Deyice has no traffic
Poll hysgs no bld, S&S not se h
at polled device)
CHART 1
5 § 8§ E P 5 8 8§ s 8§ DD E P
5 vy yOA 5¢YyY P PAA N A or polled device 8 Except
HNNTD HNN A A Q D mt‘
8 10Y
o CHART 2 other devices
are not
honored
Device isin
g:‘lf"‘m Address
Address (no 0-31) CHART 2
Invalid poll
nvalid pol 5
LCU should repeat
last reply
LCU recs
“ nstead o
blk LCU recs
mﬂ LCU should send
] EOT to deselect
8CC (return it to
control mode)
LCU recs
vee no {ntelli-
fonce from
CC after a
timeout

CHART 3

WACK
Invalid
reply (or
e _m.aegr__. 8CC sends
recd by ENQ
8CCin
3 sec)
T samel
ncludes
incomplete no reply
block

Valid reply

includes EOT,

NAK, ACK N,

RVI, STX, WACK SCC goes to
control mode &
aborts sending
device, 8/R
flashes,

y L

o

LCU sends
it’s last
reply

LCU sends
EOT

10T-003-28S NOLLOJS ‘€ SSI
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SCC Response To Poll (Also see Chart 14.)

S
Y
N

Z < w»n

Z <

Example of S/R, PF:

No restriction on
BCS: it can be EOT,
ENQ, pad, (etc)

Data Link Control Notes

SYN - No SYNs allowed in middle of ETX-BCS, ETB-BSC, ITB-BCS ACK N,

(To specific poll only)

SCC sends SPACE A

(Invalid commd)

S S s S S D A C C : S B B | E B P Same as SF”X”, RVI, WACK.
Yy Yy Yy T P A I A A | B A A TEXT : T C A “‘RA?SP?I‘IW ‘when PAD - (Hex FF) Must be sent immediately after any transmission.
N N N X A D 1 2 H A 12 X S D some field 1s SCC requires only that the 1st 4 bits be marking. FF insures
) |' mog;l?e(ti“l.cl modem carrier is not dropped during character prior to FF.
j-" on Chart 14.
H To this |
Cursor : address i SYNS in text or the two characters following ITB are not accumulated in BCS.
Device Address Address ) ,'
Set
AID ' Buffer !
—— (Tells whether | Address |
Station S/R, PA, PF,
Poll CLR or R/TST
depressed.) If
not operator set, "
AID is minus (KD) "Substitute “entire buffer”’ Conditions that cause S&S to be sent
Y (printer). )
or Y (printer) for unformatted buffer If device is selected and S&S is pending, SCC sends RVI (expecting
@ can a specific poll to pick up S&S). Exceptions: B SPACE, SPACE D,
Example of PA, CLR  (*“Short aid”) SPACE B, (and B &, if there was a prior select),
S S S S Ss‘D A E B P
Y Y Y T P A I T C A Character after STX
N N A D X S D in d is not
N ESC or ENQ
Station AID (Tells whether Buffer address in commd
Poll PA, CLR depressed) is invalid
Device
WRITE or bedded i
Address ETB or ETX in
ERASE—WRITE order (part of “text’)
No - traffic response: commd recd
S S s E P —-l ETB or ETX is recd for WCC I—-J
Y vy v 0 A (To printer) more than one
N N N T D msg “Chained” to printer
Example of S&S response: with WCC of “Start printer”
s s s s S 5 D S S E B P READ—ALL or
Y Y Yy o 3 R T P A S S T C A READ—MOD ETX does not follow
commd recd commd
N N N 1 XA, J 2, X s D
- COPY commd “From address” in commd
IS)ta;rnon recd is invalid
ol
Device Eﬁzes ;l::::zcters '——{ ETB or ETX is recd for CCC I——°
Address -

Test request msg

(R/TST) also applies,
see Chart 14

CHART 4

Commd or order contains

==+————=1 invalid buffer add or
device address

Continued on next chart.
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Conditions that cause S & S (Contd)

Specific Poll

Addressed device

recd

Solection
recd

Write or

unavailable, no SSI
clock from device,

keyboard disconnected, [

keylock in off

positioen, or power off,

Character after
STX ESC is not

(To Specltc Poll only)

'8CC sends SPACE &
— [(Device uavailabl@)

(To specific poll anly)

Erase-Write
commd recd

valid (1,2,5,6,7,7
are valid)

Addressed printer

(Device unavailahle averrides
printer out of paper)

Printer is out
of paper or lid
is open or
printer is

 Specific Poll
recd —

Selection
recd

Writeor

disabled or

(To Specific Poll)
8CC sends B &

paper Jam (if
printer so
equipped),

Printer féifn

(Printer out of paper)

\('I‘o gen or spec poll)

‘| Erage-Write
commd reed

Specific poll
recd

Copy commd

is busy

“From” device
ddress valid but | __

to complete
printout

“Ta" device either fails to
acknowledge it it ready to
rec or fails to send block
recs status w/i 20 ms

(To specific poll only)
SCC sends SPACE B
(Internal timing

Device fails to go

“from'" device is
busy

“From" device

recd

Device “busy”’

address valid but
“From" deviee is |_

unavailahle (no
S8I clock from
device)

clears itself

 Station is

powered up

“Device
unavailable”

— (Device no longer

(To Gen or Spec Poll)

8CC gends B SPACE

(No SSI clock -
from device)
clears itself

“From device
Noble!

u. v e
clears itself

Printer hc-n

paper replaced
or lid closed

busy)

A recelved SELECT
for the device will
clear B 8P if it is
the only 8&8 that
is set

8CC sends SPACE -
— (Commd not valid for
this device)
(To Specific Poll only) ———
_ _ 8CC gends H SPACE Selection -
V(Devica, busy) reed
_(To Specific Poll anly)
8CC sends HA (“From"  Conversational
- device busy) resp
— — (from LCU)
red o
8SCC sends SPACE J
(“From" device
unavailable)
Cép}; cqn[r};d
recd -

to rec mode

8CC receive buffer |
oveﬂows )

Device fails to give
block recd status

® v n ==t t0 §CC while
unloading rec
text buffer

KD 8SI cable

problem

“From" device has

Poll

locked buffer (to
prevent copy)

KD 85I cable problem

Device fails to

recd

Copy commd |

send within 20ms

error)

(To specific poll only)
'SCCsends D A
(Locked buffer)

(To Gen or Spec Poll)

after directed
by 8CC

Lvm-»Msg being sent at

'8CC sends SPACE D
(Forward hlock abort)

fallure is terminated

with SUB ENQ

“From" device falls

recd

to ple
its buffer

“From’ device |

(To specific poll only)

8CC sends SPACE C
(‘““From"’ device

CHART 5

» sends data with
errors to 8CC

internal timing error)
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Selection — A communication initiated by LCU to
prepare a device to receive a command.

SCC_recsWrite commd
to rec a msg

(See CHART 7)
ESC10orESC5

| SCC recs Control commd (See CHARTS 11,12
ESC 7 or ESC?

| SCC recs Read commd (See CHARTS 9, 10)

(SCC to send a msg) ESC2orESC 6

SCC recs EOT

I SCC reverts to

Addressed device is ready
to rec, is available, no SCC sends LCU recs ACK O LCU may send :
S&S set (bid can be In) ACKO (successful a Write commd,
select) a Control commd,
a Read commd
5 S S D 7 P
EBCDIC
Example 5 Y Y L O A SCC remains selected
Sel
LCU sends ect recd by SCC__| of ACK O: until EOT is recd
selection Select not H N N E H D
recd by SCC
5 S S EP 5 S8 S S S DD E P LCU should
5 Y YOA 59Y Y S SAANA Addressed device is bus SCC sends LCU recs WACK géf;i)n;te (send
H N N T D H N N example: ptr buffer WACK retry
A A @b being copied to ptr) select or take
alternate action
f:r:c‘? ™ Device address
address
(station S&S for one device
0-31) does not override
L. select for another
Addressed device is device

unavailable, or device

control mode

EOT in poll returns SCC
to control mode &

deselects any selected
device

SCC recs Gen Poll

SCC behaves as
given in

SCC recs Spec Poll CHARTS 1. 2, 3

...S5CC_recsan SCC sends
" " other reply NAK

is ptr & is out of
: LCU should send
paper or power is off, o
or S&S is pending for SCC sends l LCU recs RVI Specific Poll
the device (other than RVI to addressed
H SP or B SP) device to pick
up S&S
During Print Local
there is no response
to selection of printer.
Host time out and retry
parameters should be LCU recs
set for 3 sec. and 7 retrys. interpretable
i ey reoTy LCU should
Select Address not valid ‘t':;'y;ftl:ct g:
—{SCC sends | LCU recs n (sond EOT
L Selectnotrecd __|notni | nothing action (sen )
by SCC .
Notice that NAK and EOT are not
acceptable responses to a select.

CHART 6
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Write Commands (SCC to rec)

Write Commd -

LCU causes selected device (or device that has sent a

f . N ...SCC has sent If LCU (S&S not
msg in response to pqll) to rec a msg contained in the WACK to commd then sent for
write commd sequence. LCU can send but device is sends device except

Erase-Write As for write commd but 1st the device buffer is erased another contrl now ready to Gen Poll B SPACE from
Commd (ss:‘ts t:ol;lgle,#:)d& buffer address reset to zero. Pending or write commd accept commd printer)
' or a read commd or select
i ini terminate and If LCU
pD;‘cic:u::'O::‘"::ed LCU sends | _Write Valid msg recd* ‘S:Sr?e?tnds LCU recs ?I:en sex:d select then o
" WRITE or | commd | device can ACK: ACK N CK N or poll [ sends .
Device has ____] ERASE- recd accept another . - Spec Poll
been selected WRITE by SCC | (includes blocks LCU should -
Device———e{ commd to printer when terminate (send
has sent printer start bit EOT) & queue If LCU
msg in is not set.) SCC sends | LCU recs WACK other messages then
response WACK & “waits” | until device sends scc
to poll completes commd select _SCC
Start n.f and may retry ™| (resets M recs | sends
reception- but canno commd later B SP S&S ACKN
see CHART 8 accept another md la S )
WRITE - msg until local m oum S P ::n's:‘gg Q
buffer opérations LCU WACK & then sends sends
5 § S S E W E B P are complete, Jdoes :lf)?wmt z nmd to same % EOT (S&S r—ﬁ)
5 Y Y T S 1 C text T C A Mag rocd® = device not ready device _ pending) LoD scc
H N N X C c X 8§ D Valid msg recd* msg “ended” 2 . sends
. | msg “ende. If LCU then sends r .| then ScC
ERASE-WRITE: Includes device orders, | but Olzn:c;l be in ETB or ETX select or ENQ to S:lleCc:ecs savCACCsl:nds g:s xIQ)CK on sends T (I:CK N
_ accepted (no : s al commd
5 8 § s E w E B P buffer \lable or same device WACK
5 Yy y T § 5 ¢C could be bus; SCC send: . ¥
v text T C A could ! other):) EOT-(esn&g LCU recs EOT If LCU then sends | o0 oo [SOC sends
H N N X C X 8§ D '_”—‘T'sr—* . A - Spec Poll to HSPS (As Chart 1)
) ‘wise unacceptable pending) same device poll SP S&S
l (coulddb: inv-ltn)d and flashes et (Device busy)
commd forma S/R indicator i = .
T - Wi b gelacpliﬁhen sends ls)sl(lj recs SCC will
commd Text dheuuedd e —— Eits'?"dm
on charts 8 an LCU should send S > lor the
12-14, (Text B - Spee ° oll _.;’oelfing) device
may be absent). Msg* contains [5CC sends | LCU recs NAK LOU should ret
Refer to WOC 1 ; - PIFII!(V}SGI’I'OY NAK com":dl:)‘:' ’“r:y i ' Exception ;540
efer to SYN, ETB, or error i . o 4 SCC returns ’
table possibilities: ]sg'rx: ENQ, aes %%%’wﬁwﬁ. grmlmte (send to idle mode can accept EOT
itut printer, reset | 1TB not Mg terminates oT)_ _ (control mode) as attribute
Cs in text to llowed as = " —=
unmodified, sound . :N(‘;C or i.n .o;'::"é:;zl? te:-q tﬁ:]ll:l;‘:lr.ngzq o re SCC repeats
:i:) nl..l:::‘t lﬁll)l)t:) text porary text delay) ... 8CC sends uninter-___| action (sends ENQ 8
printer for NL/EM, ﬁ;e:: Ie reply or EOT)
40, 64, 80 ply - — _ $CC has When LCU
characters per line , i - ITB is sent only by LCU, not by SCC. ITB “;é'; s next scc | 5¢¢
A nnounces following BCS, a BSC error after ... 8&Sbut _ _lsendsa | SCC___|sends
(" Example of multiblock mg: , 1TB results in NAK when ETB-BCS or device GenPoll [“recs | BSP
. + « S8 E W E B P . . .« S E W E B P ETX:BCS is sent now ready or Spec S&S8
T S 1 C text T C A T S 1 C text T C A ———— Poll (Doviee
X ¢ c B § n X ¢ C X § D (Just no longer
one busy)
| poll)
(ETB: see Assumes ACK N'
bottom of to block
Chatt 14)
\ N - S - -

CHART 7
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Start of reception of text due to Write or Erase-Write:

(Previous Transaction)

—

Erase-Write
recd with no

SBA (DC1)
present

Write or
Erase-Write

Reception starts
Lal location 0

Reception starts
dd

recd with
SBA (DC1)

Copy
performed

Selection
recd

Write (type)

Write

at

of SBA (DC1)

Reception starts

recd

commd

Read

Write

at address
of cursor

Reception starts
at current

recd

commd

E
EEM

Z < W0

buffer
address

Limited Conversational Response From LCU

(The response)

LCU sends SCC sends
@\ LCU recs STX text . .. SCC recs w0 error ACK N
4 any data (STX is as il & SCC sent block (SCC can
w/o error LACK N was sent) was other than 1st not send
CHART 9 - block sent in STX text)

“text’ can be a
commd (perhaps
just to reset
keyboard)

Such data must be
complete msg (text
ETX or S&S)

Neither LCU or SCC
is permitted to

reply conversation-
ally to a convers.
reply

response to a read
commd

SCC sends
ACK O

(Not ACK N)

SCC recs w/o error
but SCC sent bloc
was sent in response
to a read commd
(vioiation of limited
conv resp)

Example of LCU Write response to SCC acknowledgement of Select:

5

x 30
~unm

wce

C
Erase-
Write
commd

o=
mwn
o>

Attribute
h

char
(describes

Start' field, see
field Start

Field entry)

B B R B B C 1 E B P
A A text A A A H C T C A
X S D

Repeat 2 characters

Set buffer this char

address to this

to this BB

BB AA address Insert

AA cursor

address to

CHART 8

TOT-002-28S NOILDHS



g% adeg

Read Commands (SCC to send)

READ-ALL COMMD - LCU commands device to send entire device buffer,

including NULLs
READ-MODIFIED COMMD - LCU commands device to send only
modified fields,
CHART 1
" No fields of device
Clear or PA bid
ﬂ—__—" buffel' are sent. P
pending at device (See Chart 14) CHART 8
Aid is short
' (ACK I to first bik
Read-all }iﬁzo‘;kdOf'dl } A (LCU 'llo “: ) SCC sends next
LCU sends i issi OL device will sen block (or ter-
READALL [——somnd | Commdemn | Previow wanemision to | buttr trom loction LU e AGKN (andwin SOt e wih
commd sce Copy commd 0 to 1919 are sent accept next block) EOT if no more
oPy (See CHART 14) blocks:
)
Lstblockofall  |—nl LOU ehould
fields of device (LCU should scc
Previous transmission to buffer from current LCU recs terminate with 5 recs SCC repeat:
this eviqe was Write, buffer location to CHART 8 invalid block EOT after LCU sends last block
Bid status is Erase-Write, or ém%ﬁ“ sent repeated bad ** wrong ACK
irrelevant Read commd ee CHART 14 transmissions)
when Read-
Type commd vee SUB ENQ ends I'LCU should send NAK SCC recs SCC sends
is sent text block (forward = NAK EOT
block abort) LCU should retry
- commd or may
Commd can Commd contains parity | I LCU recs terminate with
not be done error or BCS error SCC sends NAK NAXK EOT after a
number of
attempts
5 S 8§ 5§ E E B P
5 2 T C LCU should send
Yy Yy T S A SCC 35 EOT LCU recs Specific Poll
H N N X C X § D or unavailable or commn sends EOT (S&S pending)
is improper format
SCC sends
uninterpretable hIPkU s:ll:ds EbI:Q or
g o es alterna
The comm ::PP' orno action (sends EOT)
If text ply
is present, LCU sends EN LCU sends
commd is aee Q recd h
invalid WACK SCC sends ENQ | By LCU ook og
SCC sends Repeated TOU sond
SCC recs 64 ENQs but W sends
Invalid gets no reply b Lé {]ecd E::’
reply or no v ... LCU sends | SCC goes to
reply to a SCC goes to EOT -~ | control mode
A field is always modified by operator block within control mode &
entry in a field or can be modified by 3 seconds aborts sending
definition from LCU, (refer to device, S/R flashes, vee LOU sends fgf ;es:g: EOT
CHART 3) RVI S&S for device
CHART 10
CHART 9
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Read Commands (Cont) ' .

TOT-002-¢8S NOILLOJS

No fields of device
Eg“; e°; ll)lﬁl g‘,‘;{e's:‘:ts:s“h CBuffer Wrap = Occurs when scan goes)
1d 18 " .
at device, short CHART 4 from line 24 to line 1
read
[End of scan occurs LCU recs A
SCC sends: Modified field g‘ef;‘(’b"’ffg:”‘”d valid block ;C
buffer wraps
Previous Scan for mod address set to Device sends 1st
Commd can transmission fil:l:ij:eoguffer next location) block of modified | | LCU recs B
be done to this device begins at —_— fields (NULLs are invalid block
was select or location 0 Modified field End of scan occurs suppressed)
copy commd does not buffer at location 1919 -
wrap. (buffer address (See Limited convers
set to 0) b————————resp from LCU on
CHART 8)
CHART 1
SCC sends: (As above) L ees —{LCU will send scc SCC sends
- Scan for mod — ACK N (and will s next block
If bid was Previous fields of accept next block) ACK N (or terminates
g?;d::g tta:smissi on device buffer @‘/—J— with EOT if
- o - i m block
;%Ii[s;nds g’l(:gfied read-type to this device g:ﬂ::: ¢ (See Limited convers no more blocks)
MODIFIED [ commd dit was Write, bufer resp from LCU on
commd recd by is still pend- or Read commd location CHART 8)
scC ing after sce
t
ot LU toes LCU should Yecs scc
block send NAK. (LCU NAK repeats
. should terminate block
repeated invalid Lcu
B blocks with EOT) sends
- wrong
ACK
Commd contains SCC sends LCU should retry
parity error NAK commd or may
or BCS error terminate with
EOT after some
. number of attempts e SUB ENQ ends LCU should SCC sends
Addressed device text, forward send NAK EOT
is busy or . . block abort
unavailable or SCC sends LCU recs LCU should send
commd is EOT Specific Poll
5 S S S E E B P improperly : (S&S pending)
5 Y Y T S 6 T C A formatted See CHART 4 ... LCU sends SCC goes to
EOT control mode
H N N X C X s D SCC sends
,_I:j .. odnvalid =~ [LCUsends ENQor
The reply or no takgs alternate .
e md reply to a action (sends EOT) LCU sends SCC sends EOT
It text is block i CURVI | and resets
resent SCCr CHART 9 S&S for device
P ) IgCS
commd ... invalid G
is invalid reply or

no reply

CHART 10
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Copy Command - LCU causes current active device to copy from some device

butfer on same SCC. Copy for a device can be from itsell, Use of CCC SCC has - -
allows selective modification of a device buffer contenits. Data is previously If LCU (S&S not
copied as defined in CCC, all other locations in the ““to device’ buffer +.. Sent WACK then b+ gent for
are set to NULL, however all attribute characters are copied. LCU can but device sends device)
prevent copy by putting a protected alphanumeric attribute in 1st buffer now ready Gen Poll
position, A locked buffer can not be printed by print-local, Cursor of to accept . ,
“to* is set by “‘from’ device position. select If LCU
then
o e sends
T LCU can send another Sp Poll
& deviéé éin accept control, write commd Sscc
another commd or block :,r a read commd or If LCU sends
erminate (send EOT) then Scc ACK N
— sends recs y
select g rguse;‘ss
LCU sends coby ~ - - :
copy ~commd |  (Copy . . SCC sends LCU should termmate
commd Tec alid commd & ¢ah WACK (send EOT)
— by 8CC be done but device cannot — and waits
accept another commd ot Ey— -~ - 3 —
block _LCUvrecs | If LCU sends commd SCC recs. SCC sends |/~
WACK & does to same device commi EOT
got wait & e —
evice not T sorrda <ol SCC returns
ready {f,,fx:;:ﬁi;deﬁ ——,—q - fffc:e'c’ - :) .'.—H“ZCC rees to idle (contrl
e | T oT mode)
10U s, — : SCC sends
- If LCU sends SCC recs QD G |_(See Polling,
e Valid eommd but “from device” G specific poll Spec Poll | 1 i‘.’c,s"’gi “~CHART 1)’
Copy is always of 8 EOT& |- _Device Busy
lttcr;g“:f.;l:,‘eﬂéf commd farmat) - primes 8&S @b/
protected &/or e - (SCC does not
lé?lprotecft?‘c: chars, If LCU lél}ldi SCC recs _, send 8&S for
rsor of “‘to I general po! en Poll  this not read
devicﬁ’f’ is located CHART 12 device) Y
as in “‘from device”, SCC sends —
gg?tg:&::: :gﬁtl:‘igy ' bﬁ;lf 1 S by “ECU de t EOT & LCU LCU should send _ 8CC recves
), 7 uffer is locked by sen primes 8&8 recs Bpecific Poll Spec Poll
KD alarm, printer for attribute character I . pec Po
NL/EM, 40, 64, 80 ¢ (DA) _ EOT )
character lines, When LCU 1
S LCU shoulid retry v.. 5CC has next sends |__SCC__| SCC sends"
Comimnd has parity error ot ___.|8CC sends LCU recs | commd or may sent H Sp Gen Poll or | recs
error NAK NAK terminate (send 8&S but Spec Poll (Device no
) . OT) device nhow b
5 S 8§ § E ¢ D EB P ready longer busy)
5Yy YyTs 7 CATCA 2 . BCCaends |
H N N X C ¢ X 8 D AT wrong ACK N
CHART 12
| ——— LCU sendl
. ENQ or
Copy Device 1f text ... 8CC sends uninterpretable takes SCC rees | SCC repeats
commd address is present, reply or no reply alternate last reply
to copy ecommd s action
c from valid  * Refer to OCC (sends EOT)
'optyl table, same
g“ . restrictions as
char cC

CHART 11
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Erase All Unprotected Command - LCU caused selective buffer crasure of

addressed device. Unprotected buffer locations are set to NULL. Attribute
characters (ACs or MDTs) are reset to unmodified. Cursor is set to 1st
character location in 1st unprotected field in buffer. KD is set to local.
Pending S&S are not cleared. AID resetto-or Y.

CHART 11
Valid commd (unprotected o
fields in buffer are

cleared)
LCU sends EAU CHART 11
Erase All commd Addressed device busy, C
unprotected recd unavailable, or invalid
commd by SCC commd format
. . CHART 11
Commd has invalid BCS D
or otherwise in error
5 S S S E E B P
5 Y Y T S ? T C A .
H NN XC X s D If text is
L ] present,
commd is
EAU invalid,
' response is
commd EOT
Restriction for Chaining Commands.
Wr ‘ Wy ——
may provide Should
EAU undefined — ould not
EfWr operation E/Wr — EAU be permitted
Copy Copy —=

Device Orders (Part of Text)

Orders — Characters in data stream used to position,
define, and format data.

Orders embedded in other orders are ignored.
The control characters ETX, ENQ, SYN, ETB and ITB

Start Field GS (SF) (Not used with unformatted messages)

Used in form ,,i_ 2,. where é defines the field that follows.
2 is displayed as space on KD, ls,. does not occupy a

A
space. has same restrictions as WCC.

protec!,ed
A Attribute character that defines :;’;&:‘:C
ct fi ing:
ield as one or more of the following highlighted
modified

When no fields are defined then the buffer is considered
unformatted.

Repeat to Address DC4 (RA)

R B B B B
Used in form"a A & c" where "A A" defines a buffer address.
1 2 12

Repeated “C” (scme character) is repeated up to (but
excluding) the address. RA will wrap in the buffer. If
address specified is the current address, all buffer locations
will be set to the specified character.

Erase Unprotected to Address DC2 (EUA)

E B B B B
Used in form "y A A" where "A A" defines a buffer address.
A1 2 1 2

NULLS are stored in unprotected addresses up to (but
excluding) the specified address. EUA will wrap in the
buffer. If address specified is the current buffer address,
all unprotected addresses (locations) will be set to NULLs.

Insert Cursor DC3 (IC)
1

Used in form "c", places cursor at current buffer address.
There is generally only one IC in a msg (the last one always

. applies).

Program Tab HT (PT)
P

Used in form "1, performs a tab function:

TOT-002-¢8S NOILLDHAS

Buffer pointer w/i unprotect Buffer pointer advances to next*

(US) are control characters and cannot be used in text If PT

or orders other than for communication control purposes.

Set Buffer Address DC1 (SBA)

S B B B B
Used in form"g A a"wherea adefines buffer address
ATl 2 1 2

where operations are to begin or continue. There can be
many SBAs in a msg.

CHART 12

occurs
when

field & follows text or
another PT

unprot. field, rest of present
field replaced by NULLs

Buffer pointer w/i unprotect
field & does not follow text
or another PT

Buffer pointer advances to next*

unprot. field, rest of present
field is left as is.

Buffer pointer on attribute

of unprotect field

Buffer pointer advances one
position

*Search stops at end of buffer,

if no attribute found, buffer
pointer is reset to start of
buffer
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Text to Printer

10. Print termination procedure:

1. When text is sent to a printer, the format specified by the Last Character Recd by SCC SCC sends to printer
write or copy control character can have a print length of
40, 64, 80 or new line (NL). NL NL, ETX
- —— N Valid FF NL, 1/4 td, FF, SP, CR
2. When fixed line length is specified, space is substituted for Valid FF, SP NL, 1/4 td, FF, SP, CR
NL to printer (no NL occurs). Valid FF, character(s) ———— NL, 1/4 td, FF cha’r(s), NL
Any other valid char, ——————— Char. NL
3. When print format is NL/EM, but NL is not in data stream, )
line»length is set by printer (generally 80 or 132). NL/EM format
4. Print local generates 1920 characters of data (a complete text EM, ETX —text NL 1/4 td ETX
buffer) with a fixed length of 80 characters/line. text NL EM ETX —stext NL 1/4 td ETX
i i A ’ . .
5. Space is substituted for NULL, DUP, FM, DEL, . and td = time delay in seconds
data in fields specified as hidden. 11. After last character is sent, a minimum of 5.5 sec. time out
6. When using a fixed line length, lines of all NULLs, ACs and occurs before printer motor turns off.
hidden fields are suppressed. When using NL/EM or print 12. Print local i .
. . al in progress cause SCC to ignore a select to that
local these lines are not suppressed. printer. Write, copy, or EAU command in progress supercede
7. FFs must be in first position of line to be valid (Space is print local.
substituted for invalid FF). With NL/EM format, valid FFs . .
are determined to be either after a NL or as a 132 char/line. 13. tSéa;:igxt'g:ter WCC should be only in the last or only block sent
An FF in a totally suppressed line is not performed. ’
14. A NL is automatically generated by printer (NL/EM print format
8. Form Feed sequence: if next character exceeds right margin. If next character is NL )
ly the print i -
9. EM (End Medium) used with NL/EM WCC (NL/EM print format), only the printer generated NL will be performed.
causes printing to terminate (data after EM in printable field is not . . )
printed). If no EM is present, printing continues to end of buffer. 15.  During print local, there is no response to selection
EM has no effect with fixed line WCC and is printed as a SP. of printer by host.
SCC §ends NL
Valid FF to printer and SCC sends SCC sends SP
recd by SCC waits 1/4 sec FF to to printer
y for operation printer
to occur. .
If printer at
top of form,
no FF will
occur,
CHART 13
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0g a8eg

Z<kn

Actual SCC response sequences to mags & commd
(Also see CHART 4) % e

Z2<wn

Z<kn

S
Y
N

Z<w0n

Z<KWn

Z<kn

No traffic response (EOT)
S s s E P

Y Y Y O A

N N N T D

Entire buffer response for unformatted displa;

to Read-All commd

5 S S s s DA C C
S Y Y T P A T A A
I N N X A D 1 2

M No key '

depressed
(-=KD) Cursor
(Y = ptr) address

Field contents
(text)
including NULLs

X 3
o0 w

no SF or

AC

(present cursor location)

Entire buffer response for formatted displa;

to Read-All commd

D S A
A F C

2 < w0n
X 3 Wn
> U
O - >
- >0
N> 0N

field contents E B
including NULLS T C
X S

R Sl
STX is 1st No

character of key

depressed
each block (==KD) "Cursor address
(Y=ptr)

Response when aid is “short”-PA or CLR

5 § S 8§ b A E B P
Yy T A I T C A
X D X S§ D

Z < W0

P
A

z <
=4

Repeated for other
mod fields (ETBs
may be sent)

Response when some field is modified (or for unformatted buffer) and

AID is not short — S/R, PF or to Read-Modified Commg

m

D
A

> U
O~ >

C
A
1

z =<
Z2 <0
x 3 n

B mod field E B
A (NULLs T C
2 sunnressed) X S

Cursor
address |

T 1 I
! Repeated for other mod fields (ETBs may'

b
s . e present)

1

(BAI, BAZ2 sent even for j

BA1,BA2=0,0

SBA = DC1
SF =GS

(Omit 'Unformatted buffer:

for unformatted
buffer) Buffer” for “mod field”

1
Substitute “entire

P
A
D
No key
- was
| depressed
»
P
A
D
—
S/R,
PA,
PF,
_CLEAR
P key was
A depressed
D or badge
inserted
in mag
stripe
reader

Response when no field is mod in formatted display but AID is Read
Modified S/R, PF, or to Read-Modified commd

]

*Blocks are typically 254 characters except when an order starts on the 254 character
then the block will be 255 or 256 characters to complete the order. The last or only

block can contain less than 254 characters. The block length sent by LCU is determined

by LCU.

CHART 14

S S s s s s DACCEB P S/R, PF
Y YYYTPATIAATTCA o abressed
N N N N X A D 1 2 X S D inserted into
Mag Stripe
Reader
Cursor address
Response when R/TST is depressed (AID is O)
S § s s s S S B B . E B P
Y Y YYO S / T OB A A .(field content(si)w/NULLs T oC A
N N N N H X A 1 2 suppresse X § D
L [ J
SRC/’;IS,}M dfosr&s 5 [ T Repeated for all modified!
an mit for fields (ETBs may be sent)
only unformatted L - R/TST
buffer ‘-_L————‘ was
For unformatted buffer, depressed
entire buffer contents
are sent
S&S response sequences (Only to Poll)
5 8 s s s s s D S s E B P No key required
Y Y Yy YO % RTUPAZSSTC A to be depressed to
N N N N I X A 1 2 X S D send status
Cursor Address c C
A A
1
A pair of characters (same 1920 pairs of graphic characters as 40/4)
are sent by the SCC following the AID character (exception: when
PA or CLEAR is depressed) to tell the LCU where the cursor is.
When SCC inserts ETB in msg (to Poll or Read):
254+ scc If LCU STX is orx*
| d: responds inserted
—] Characters Ee“Bs ACFI’{N 254% .. sent
sent since at end
STX sent TCA & sCC chars of last
BSD recs it can follow block

TOT-002-28¢ NOILLOAS



9. SWITCHED NETWORK DATA LINK
OPERATION

9.01 A 40/4 SDS can operate on most systems
- that support 3275 Model 2 Control
Units.

9.02 Establishment of a line

o(Call is placed.
eReceive station’s data set ring indicator
lead turns on.
sReceive station answers goes data (DTR
must be on).
oCalling station goes data (DTR must
~ be on) within 15 seconds.

Either station can now bid for line.

9.03 Manual calling, manual or automatic
answering, manual or automatic dis-
connect is provided by SDS arrangement.

Bid Sequence of SDS

9.04 The initial bid sequence from the SDS is

made up of four ID characters followed
by the character ENQ. Subsequent bids by the
SDS during the same call connection consist
of only the ENQ character. After a bid has been
acknowledged by the LCU, the SDS has control
of the line and may start transmitting the text
message.

Bid Sequence of LCU

9.05 The LCU bids for the line by sending an

initial computer ID sequence followed by
the character ENQ. (The computer ID sequence
of 0 to 15 characters is not decoded by the 40/4
station). Subsequent bids by the LCU during the
same call connection consist of only the ENQ
character. If the initial bid by the LCU finds the
SDS busy because of a printer or keyboard opera-
tion in process, the SDS will respond with WACK.
The LCU might then respond with a disconnect-

_ing sequence “DLE EOT” or enter an ENQ/WACK

loop waiting for the busy condition to end as
indicated by an SDS ID followed by ACK response.
If the WACK is received by the LCU in response
to a bid during a maintained connection rather
than from an initial bid, the L.CU has a third
option of responding with just EOT. If the LCU
responds with EOT, the SDS will bid for the line
and send the device end status when the busy
causing operation ends.

ISS 3, SECTION 582-200-101

SDS Identification

9.06 The SDS identification sequence consists

of four characters programmed into each
SDS with the dial feature. The first character is
always “f” for EBCDIC terminals and “F” for
ASCII terminals. The remaining three characters
are assigned by the customer at the customer’s
location. All SDSs dialing the same phone number
to communicate with the LCU location should
use a different identification sequence. The 2nd,
3rd, and 4th ID characters will appear at the lower
left corner of the display, when performing the
“LOCAL” test.

Maintained Connection

9.07 After a bid has been acknowledged by the

LCU, the SDS has control of the line
and may start transmitting the text message.
After receiving a positive acknowledgement to a
text message, the SDS replies with an EOT char-
acter. The words “SYSTEM AVAILABLE”
indicates to the operator that the SDS’s message
has been successfully transmitted. The operator
can then depress the LOCAL {or RESET) key,
enabling the keyboard for preparing another
message, as desired.

1 =~
2
3
4
5
6
7
8
9
10
1
12 >OPERATOR INPUT (Up to 24 lines)
13
14
15
16
17
18
19 25th line will appear blank.
20 Both 25th and 26th lines are
% ‘operator inaccessitile.
23
24 »
2!

-

26 OFF mome SYSTJTJ AVAILABLE !

‘Will appear when date Will disappear when

circuit has been esta- data is sent to or received

blished over switched from the LCU. Will reappear

network. when the transaction has been
completed. °

Fig. 12—Display When Station is On-Line
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9.08 Disconnect

(a) Manual Disconnect — There are two ways

to manually disconnect. The station
attendant can force a manual disconnect by
transferring to the talk mode, and then placing
the handset on hook. This method of discon-
necting overrides all others, and works for both
the originating or answering station. The
answering data set aborts (goes on hook) if a
carrier is not detected within approximately
18 seconds after the data set is placed in the
data mode. The other way to cause a manual
disconnect is for an attendant to cause the
SDS to transmit DLE EOT (initiated in local
mode by pressing Control “Z” when using a
typewriter style keyboard and Numeric “Z”
when using the internal numeric cluster key-
board). However, only an SDS that is equipped
with auto-answer has the ability to disconnect
automatically.

(b) Automatic Disconnect — There are three

ways to automatically disconnect. All
require the auto-answer feature of the SDS
data set to be optioned. Automatic disconnect
can be accomplished in the following ways:

1. By receipt of the disconnect sequence
DLE EOT.

2. By a 15 second time-out which is enabled
when a ring indication is received by the
SDS from the calling LCU and no subse-
quent carrier indication is received.This
is sometimes called abort at call-up. It
provides wrong phone number protection.

3. After the line has been established, an
optional 1 to 15 minutes time-out (See
Option 413) is initiated each time the
SDS transmits a valid header, text, res-
ponse, or status transmission. The timer
is reset each time the SDS receives two
sync characters from the line. If the
timer is not reset prior to the time-out,
a disconnect sequence of DLE EOT will
be transmitted causing the telephone set
to go on hook.

9.09 ENQ — The Enquiry character (ENQ) is

transmitted by the SDS (or LCU) to bid
for the line anytime after it has transmitted or
received EOT. The SDC sends ENQ (1) if it does
not receive a response after 2-1/2 seconds of
transmitting a block, or (2) if it receives an invalid
response to a block.
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Upon receipt of ENQ the SDC:

— replies NAK if the received ENQ aborted
a block.

— prepares to receive if the ENQ was part of
a valid bid sequence from the LCU.

9.10 EOT — The SDC sends EOT when:

— it has no further blocks to send and its last
block has been acknowledged. Either the
SDS or LCU is free to bid for the line fol-
lowing the EOT character.

— it receives a block which does not terminate
in ETX or ETB.

— it detects a BCC error during receipt of
data.

— it detects a pad character in text that is
received.

— in place of an ACK¢/ACK1 to a received
message, if the message caused a status and
sense message to be primed due to format
errors.

9.11 DLE EOT — DLE EOT is the disconnect

sequence. Any SDS with the dial feature
can transmit DLE EOT (initiated by activating
the disconnect key). However, only an SDS
equipped with auto-answer has the ability to
disconnect automatically.

9.12 Write Control Character (WCC) — If
the WCC “start printer’’ bit is set “on”,
and a printer is part of the SDS, the associated
message will be printed on the printer and dis-
played on the monitor. If the WCC ‘‘start printer”
bit is set ‘““off”, the associated message will only
be displayed on the monitor. A message sent to
the SDS can never be printed without also being
displayed. If the SDS receives a WCC with the
“‘start printer” bit on and a printer is not part of
the SDS, the SDS will respond with EOT and
prime the “Device Unavailable’’ status message.

9.13 The following message control sequences
are the same for private line and switched
network.

Line Code Commands™*

Device Orders Cursor Address and Buffer
Address Characters

Attribute Characters Alternating Acknowledge-
ments.

Field Definitions Block Check Sequence

Message Blocking Synchronization

**Copy Command is not used.
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9.14 - Status and sense messages are sent using the following format.

S S S S S S E B P

Y YO % R T S S T C A

N N H X 1 2 X 8§ D

u— Status and Sense (S&S) For
Switched Network 40/4
TABLE P
Status and Sense (S&S)
For Switched Network 40/4
Name Set if S&S Characters
Device Busy Device is busy when LCU bids for line H, SPACE
Device No Unavailable or busy condition clears itself or printer B, SPACE
Longer Busy has replaced paper or closed lid
Printer Out Printer out of paper or lid open or printer disabled or B, &
of Paper fails to complete printing a block
Internal Receive buffer overflow SPACE, B
Timing Error
Invalid Command | 2nd character in received text is other than ESC or ENQ SPACE, A
or ETX does not follow a Read Command or buffer address
invalid

Device Device is unavailable SPACE, &
Unavailable
Command not val-| 3rd character in received text is not valid command SPACE, —
id for this Device
BCC Error BCC error detected during receipt of data A, SPACE
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10. SWITCHED NETWORK DATA LINK

CONTROL PR

OCEDURES

10.01 The following diagrams show both the

communications capabilities and the char-
acter sequences (exclusive of SYNs and PADs are
not shown) for computer and station bids and for
all types of message formats and replies once a

eBid from computer

¢ Bid from SDS

eMessage transfer — SDS sends

eMessage transfer — SDS receives

SWITCHED NETWORK 40/4 SYSTEM OPERATION
(Point-to-point Line Contention Protocol)

BID FROM LCU

FROM »
LCU

FROM

(LCU has control)
) ¢—

— (Not decoded
by SDS)

BID(S)

<
OR —
INITIAL
BID > Y Y
—® (Maintained T’
Connection)
SUBSEQUENT

=—amnE P OR

ozm

>

oxXO»

—
D K
N
A
K
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4@ sas

INITIAL
BID

¢ RECEIVE

PENDING S&S

SUBSEQUENT
BID(S)

OTHER THAN PRINTER
BUSY

Fig. 13

line connection is established. The charts are
divided into the following categories:

@GO

BID FROM SDS

FROM

FROM

SDS

> ¢

LCU

INITIAL

BID(S)

(s8) BID
(SYS AVAIL goes out)
L SUBSEQUENT

(SDS has control) A*
c READY
® | i

S E
—» I N
D Q

§—

TO RECEIVE

¢ BAD OR
NO REPLY
3 RD. TIME
D E
—’ L O
ET

¥ MAY BE PRECEDED WITH COMPUTER 1D

CID —LCU ID (0 TO 15 CHARACTERS)
SID — SDS JD (4 CHARACTERS, MAXIMUM)

First character requirement:

F = EBCDIC
F = ASCII



=
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Switched Network Message Transfer — SDS Sends

FROM FROM
SDS > ' ¢ LCU
sas S SsS
——»0 % R TS S
MSG H x 12
E B
T C —
X C
(s)
SHORTRD _ S A
»T
MSG X D
(SDS sends)
@ (NULLSs suppressed)
RD MODD _ S A
7'y T | C ¢ —
MSG X DA A,
NEXT FIELD
s a END OF 7
R S LASTOR _ E B
DALL,T'CC %* »8 B B DATA + — C—J
{mse X D AA, 4 : A A A, ONLY BLOCK X C
(ON READ ALL CMD ONLY) S
RD AL& S A
MSG FC
B RMTE TEST_ S s
‘ S0, 3 NO FIELDS
RQST MSG = H X
s
0 E —> 7
—PLO
ET
NEXT A 0ODD # OR
—>le¢- c
7 BLOCK K  ONLY BLOCK
' ]
RETRY'S NOT
1 ST NO MORE é EVEN # ACK 0/1
BLOCK BLOCKS K BLOCK Bscc(s)
(Reset S&S Y GO0D
AVAIL A
\"4
reappears) » 0 § § ¢
T R RVI
vV ¢
RETRY SAME BLOCK
K « ¢
+TEnd of block occurs whenever (Does not alter ._Bﬂ‘
252 characters have been sent REPLY REC'D seauends °fEACKN) I 8AD
since STX was (last) sent. BEFORE L 0 SR iTIvE
) 0 TIME - OUT E T
¥ NULLSs sent only if Read all msg. ELAPSED (4th time (3 ENQs
have been sent)) 0 E
ssnot if @ was entered from —»>L 9
previous @ & not to Rd Cmd Msg NG REPLY BAD OR
99 LCU or SDS may either bid or NO REPLY
disconnect. LCU bid could allow
sending WCC to reset keyboard > 5<_(2-1/2 secs after no reply to block)
(or operator could just depress Q
LOCAL (RESET) to prepare
another msg.) Fig. 14
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Switched Network Message Transfer — SDS Receives

FROM FROM
Copy command — 44—
is not used LCU sSDS
EAU S E (Cursor to first unprotect position, LOCAL lights) EB
wse? § 2P ¥
ADDITIONAL DATA & OR ORDER
If ptr not part of station
but WCC w/ptr start bit NO ORDER
is on, SDS responds
EOT & primes Device
unavailable S&S. SBA g
—B8 B B
—’T—’ A A' AZ—’
SE w
WRITE NO DATA SF_ s A
fcwb wse TS 1 C —'FC_’
XC c
lp DATA [
—» c —M
ERASE
WRITE o 7§55 ¥
PT
CMD MSG X C (o} > $ >
. R . RA
If printer is part of station, ’R B B
A printer prints if WCC ptr A A\| Azc-.
start bit is on (display
copies too) otherwise only
display copies. EUA 5 2 E »
(SDS receives) A2
NEXT
<+ BLOCK
. —
NO MORE
BLOCKS
£ 71 g €583 (BAD BCCIIOR
T L E (For Sxs) FQRMAT ERROR)
or S&.
o Feion(s ]
A € ENQ (TTD)
. K IN TEXT
Al 1i
RO.MOO'D, SE E a_’ ~—— or XI“/svh:g pir recs)
[ TSé6TC
CMD u§g — c 8cC{S)600D BUT
xe X (g) £ o E K CANT REC. MORE
—i—’ —» 0 @ LO
T S ET
ROALL_SE E B L0
TS 2T CP T
or CMOMSG x ¢ - x & l E .
@ acc () FOR NTH TIME BAD OR
¢ NO REPLY

oZM

E
ET ? E' ' ‘
S ** End of block occurs whenever 252 characters have
been sent since STX was (last) sent, but may not
occur so as to split up an SBA or SF order.

TTLCU or SDS may either bid or disconnect.

(For S&S)
BAD OR
NO REPLY

FOR NTH TIME

E
N
Q

Fig. 15
Page 56



11. GLOSSARY, REFERENCES, AND
ABBREVIATIONS

11.01 Glossary:

Acknowledge — An affirmative response to a
message.

Address — A Buffer location represented by two
characters.
Alarm Message — Status and sense message sent
by SCC notifying host of special conditions (eg.
paper out, device not available).

Alphanumeric Field — An LCU defined field, into
which Alpha and/or Numeric data can be entered.

Attached KD — Keyboard mounted to monitor
support cabinet.

Attention Identification (AID) — Oxie of a group
of characters generated by special keys on the key-
board and used for program attention.

Attribute Character — Character following Start
Field (SF) character that designates the charac-
teristics of characters in a field. Displayed and
printed as a SPACE.

Blink — An optional feature that allows highlighted
fields to be varied between intensified and half
intensity on the Monitor.

Binary Synchronous — Transmission of data con-
sisting of Bi-state (mark or space) bit characters
using identical clocks to maintain synchronism
between sender and receiver.

Bit — Binary 1 or 0.

Block — A group of up to 256 characters starting
with STX or SOH and ending with ETB or ETX
and followed by a Longitudinal Redundancy
Check (LRC) in ASCII stations or Cyclic Redun-
dancy Check (CRC) in EBCDIC stations.

Buffer Address — Any 0£19201ocations (0-1919)
in the buffer.

Byte — A unit of 8 bits.

Communications Access — The actual communi-
cation links including data sets.

Communications Control Characters — Characters
used to control the data link in order to establish,
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change direction, signify alarm status of, or termi-
nate communication.

Command Codes — Character sequences ESC-1, 2,
5, 6, 7, ? initiated by LCU to effect message trans-
fer, write, read or control operations.

Controller — A 40/4 Control Unit used to inter-
face with data sets and devices. Contains an
inter-connecting frame, power supply, cooling
fan, I/O ports, and various arrangements of
circuit cards.

Control Characters — Characters generated by the
LCU or by combined use of the CONTROL and
special keys on the keyboard.

Copy — The transfer to data from one device to
another device on the same station.

Copy Control Character — Character following
ESC 7 command that determines the type of data
to be copied, sounding of alarm, printing and line
length.

Central Processing Unit (CPU) — Provides system
host program and control via the LCU to the
remote stations.

Command — Directs the addressed device to erase,
write, copy, or read etc.

Cursor — A white rectangular indicator on the
display. In local operation, the cursor is located at
the address where the next operation will take
place. Characters already in memory at the cursor
location will be displayed within the cursor form.

Cursor Address (CA) — Character pairs indicating
address of cursor.

Cursor Wrap-Around Feature — Depressing a cur-
sor positioning key always results in cursor move-
ment. Example: ‘“‘cursor right”” at end of a line
will result in cursor going to the next line, column
one.

Cyclic Redundancy Check (CRC) — Type of block
check sequence. Used only in EBCDIC stations.

Data Link Control — The procedures for control-
ling the link between communication devices.

Device — A keyboard display or printer.
Device Busy — A status condition sent if printer

is busy when its specific poll is received (if doing
a Print Local Operation, EOT is sent).
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Device Unavailable — A status condition sent indi-
cating the unavailability of a device to the LCU.

Display — A CRT (Cathode Ray Tube) capable
of displaying characters; also called Monitor.
A Module consisting of base, cable and monitor.

End Medium — EM character, if present, defines
the last buffer location which will be printed when
fixed lengths are not specified in the WCC or CCC
message control characters.

End of Text (ETX) — Character sent from station
as last character of last block.

End of Transmission (EOT) — Character sent to
terminate transmission.

End Transmitted Block (ETB) — Character sent
from station as last character of a block when
additional blocks follow.

Enquiry (ENQ) — Character sent, as part of poll
or select sequence, or when sender does not
receive a response.

EPROM (Erasable, Programmable, Read-Only
Memory) — An IC which can be programmed,
erased, and reprogrammed.

Erase — A part of Erase-Write Command function
that replaces characters stored in the Buffer with
Nulls.

Erase All Unprotected — A command causing all
unprotected characters in the buffer to be erased.

Erase Unprotected to Address — An order causing
all unprotected characters in the buffer up to (but
not including) a specified address to be erased by
nulls.

Erase/Write — A command causing a buffer to be
erased to nulls. The command may be followed
by a message to be printed or displayed under
control of a write control character.

Field — An area on a formatted display defined
by one attribute character to have certain display
characteristics starting at the sequential address
following the attribute character and ending one
character before the next attribute character.

Formatted Display — Device buffer containing at
least one attribute character.
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Free-Standing KD — Keyboard and display are
each mounted on a separate free-standing base.

General Poll — A communication initiated by the

LCU requesting a message from any device on a
station.

Home Position — The first buffer location. Upper
left corner of display (Row 1, Column 1).

Insert Cursor — An order to place cursor at the
current buffer address.

Intensified Field — Any characters displayed in
such a field appearat ahigher than normal intensity.

Invalid Reply — Reply to a poll, selection, or
command tE}at has a parity error (ASCII only)
or wrong block check character (ASCII or
EBCDIC).

Invalid Command — Incorrect character in com-
mand sequence.

Intermediate Transmission Block (ITB) — Charac-
ter sent within test from LCU indicating that fol-
lowing character(s) is the block check sequence;
more text follows the BCS.

Keyboard — Unit containing alphanumeric, con-
trol, and editing keys. Also referred to as an opera-
tor console. '

Line Control Unit (LCU) — A unit generally at
the side of the host processor, used to control the
flow data between the CPU and remote stations.

Link — A connection between two or more com-
munication devices.

Longitudinal Redundancy Check (LRC) — A char-
acter derived from binary accumulation of bits
during a block. Used only with ASCII stations.

Message Control Character — Characters within a
data stream that control message transfer.

Master Station — Station that is sending a data
block.

Modified Data Tag (MDT) — Bits set in attribute
character used to indicate that data in a field has
either been modified by control of CPU or by the
operator when any data is entered in a field or
changed.

Modified Field — Field defined as modified by
LCU or by operator entry.
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New Line (NL) — Control character, if present,
defines the end of a line on a printer when fixed
field lengths are not specified in the WCC or CCC
message control characters.

Non-Intensified Field — Field in which characters
are displayed at normal intensity.

Non-Displayed Field — Field in which data is pre-
sent, but not displayed. (Also called hidden field).

Not Acknowledged (NAK) — A negative response
to a message.

Null — Character used to replace data in buffer.
Printer or displayed as space.

Numeric Field — Field which only accepts digits,
minus, DUP, and period characters.

Orders — Characters in data stream used to posi-
tion, define and format data.

Opcon — Acronym for operator console, also
referred to as a keyboard.

Poll — General or Specific. Used to initiate com-
munication and request a message from a 40/4.

Program Attention — Characters used to alert the
program at the host CPU for special action.

Program Access — PA 1, 2, and 3 — Special keys
on keyboard. PA3 only on 40K105.

Program Function — PF 1 through 12 — Special
keys on keyboard. PF 6 through 12 not on
40K105.

Program Tab — Order causing buffer address
to be moved to the next unprotected field.
Details in chart 12.

Protected Character — Any character in field with
“protect” attribute. Attempts to locally enter or
change data in such a field will only result in an
audible alarm.

Random Access Memory (RAM) — Temporary
read/write memory. Data stored can be changed
(data is lost when power is turned off).

Read — Buffer function in which data in 40/4
storage for the device is transmitted.

Read All — Command that causes entire buffer
contents to be transmitted.
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Read Modified — Command that causes only
modified data in buffer to be transmitted.

Read Command — Either “read all’”’ or “read
modified”.

Repeat to Address — Order which causes all
locations in a buffer up to (but not including)
a specified address, to .be replaced by a specified
character. _

Reset MDT — Buffer, or field(s) in buffer, which
has been reset to unmodified by use of WCC or
Attribute Character.

Read Only Memory — Permanent memory.
Instructions are stored permanently and can
be read out repeatedly.

Reverse Interrupt (RVI) — A communications
control sequence.

Selection — A communication initiated by the
LCU to prepare a device on a station to accept a
command.

Self-Test Switch — A switch in the SCC or display

used to initiate an internal test.

Set Buffer Address — An order causing operation
to begin or continue at a buffer location specified.

Specific Poll — A communication initiated by the
requesting a message from a specific device
or a station.

Standard _Serial Interface —(SSI) Teletype

Corporation standard used for communication
between a device and controller.

Start Field — An order which indicates that the
following character is an attribute character.

Station Cluster Controller (SCC) — See ““con-
troller”.

Station — A remote data communications facility
that has a unique address or identity. Includes
data set, controller, and devices.

Status and Sense — A two-character sequence
indicating alarm status to the LCU.
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SYN — Character preceding all transmissions.
Used to get Sender and Receiver in step. May
also be within text.

Temporary Text Delay (TTD) — A communica-
tions control character sequence.

Text — The principal information being sent as
distinguished from control codes. Formatting
is part of text but commands are not.

Trailing Pad — A HEX “FF” character generated
by the station or LCU after any transmission.

Unformatted Display — A display buffer which
contains no attributes.
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Uninterpretable Reply — No reply that has no

recongizable character format.

Unprotected Field — Field into which data can be
entered or changed.

Wait Acknowledge (WACK) — Communication
Control Character sequence.

Write — Write received data into station buffer.

Write Control Character (WCC) — Character fol-
lowing ESC 1 or 5 write commands that deter-
mines if message is to be printed, alarm sounded,
keyboard and AID reset, MDT reset, and length
of print line.




11.02 References

40/4 BSP Sections

582-200-150

582-200-201
582-200-205
582-200-212
582-200-300

582-200-401
582-200-405
582-200-501
582-200-505
582-200-701
582-200-705
582-200-751

582-211-210
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DATASPEED 40/4 Circuit Card, Modification Kit, and Compatability
Information for Single Display, Maxi-Cluster, and Mini-Cluster

Station Arrangements

DATASPEED 40/4 Maxi- or Mini-Cluster — Installation

DATASPEED 40/4 Single Display — Installation

DATASPEED 40 Keyboard Display Amplifier (KDA)

DATASPEED 40/4 Maxi-Cluster and Mini-Cluster Station

Arrangements — Maintenance Controller Arrangements

DATASPEED 40/4 Maxi- or Mini-Cluster — Wiring Program
DATASPEED 40/4 Single Display — Wiring Diagram

DATASPEED 40/4 Maxi- or Mini-Cluster — Testing and Troubleshooting
DATASPEED 40/4 Single Display — Testing and Troubleshooting
DATASPEED 40/4 Maxi- or Mini-Cluster — Disassembly/Reassembly and Parts
DATASPEED 40/4 Single Display — Disassembly/Reassembly and Parts
DATASPEED 40/4 Routine Maintenance

Keyboard Disable Lock for DATASPEED 40/4 Attached Keyboard
Display — Feature

40/4 How to Operate (HTO)

999-300-123
999-303-123
999-301-121
999-301-123
999-302-123
999-302-124
999-303-124
999-304-124
999-305-121

40/4 Miscellaneous

668-125-503
668-125-508
50927S

508598

Basic (KD)

Internal Numeric Cluster Keyboard

Printer Operation and Maintenance

Data Set 201C (Private Line)

Data Set 208A (Private Line)

Data Set 212A (Switched Network — Single Display)
Data Set 201C (Switched Network — Single Display)
Data Set 208B (Switched Network — Single Display)
Forms Access Printer

Test Center Test Procedures

Digitech Pacer Tester Procedures

Instructions for Installing Synchronous Model 40/4 Single Display
Station Arrangements Equipped with a 40C305 Type Controller,
Includes Installation of 406094 Modification Kit

Synchronous Model 40/4 Mini-Cluster, Maxi-Cluster Station Cabling
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ABBREVIATIONS

1.08 Abbreviations for communication control characters, orders and message controls as used in this
document are listed in Tables Q through U.

TABLE Q
SEQUENCES
ABB NAME ASCII EBCDIC
ACKO | Acknowledge 0 DLE zero DLE Hex 70
ACK1 Acknowledge 1 DLE one DLE Slash (/)
ACKN | Correct DLE zero (or) DLE Hex 70 (or)
Acknowledge DLE one DLE Slash (/)
ACKN Incorrect DLE zero for DLE one (or) DLE Hex 70 for DLE Slash (or)
\CKN | Acknowledge DLE one for DLE zero DLE Slash for DLE Hex 70
CRC Cyclic (does not apply) (2 characters dependent
Redundancy Check on text)

RVI Reverse

DLE LESS THAN (<)

DLE AT SIGN (@)

PAD 8 Marking Bits
(usually)

Interrupt
TTD Temporary Text STX ENQ STX ENQ
Delay
WACK | Wait DLE SEMICOLON (;) DLE COMMA (,)
Acknowledge
LRC Longitudinal (character dependent (Does not apply)
Redundancy Check on Text)
(part of block
check character)
DEL (even parity) Hex FF

TABLE R

CONTROL CHARACTERS RECEIVED FROM LCU
ABB NAME ASCII EBCDIC PRINTS AS DISPLAYED AS
DEL Delete DEL DEL Space %
DUP Duplicate FS DUP Space DU
EM End Medium EM EM Space EM
FF Form Feed FF FF Space FF
FM Field Mark RS FM Space FM
NL New Line NL NL Space =
NUL Null NUL NUL Space Space
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TABLE S

ORDERS
ABB NAME ASCII EBCDIC
EUA Erase Unprotected DC2 EUA

to Address

IC Insert Cursor DC3 IC
PT Program Tab HT PT
RA Repeat to Address DC4 RA
SBA Set Buffer Address DC1 SBA
SF Start Field GS SF

TABLE T

MESSAGE CONTROL CHARACTERS

AC - Attribute Character
AID - Attention Identifier
BA - Buffer Address
CA - Cursor Address
CC - Command Code

CCC - Copy Control Character
ESC - Prefix to Command
S&S - Status and Sense

WCC - Write Control Character

TABLE U
OTHER ABBREVIATIONS

AC — Attribute Character

ACK — Acknowledge

ACU — Automatic Calling Unit

ADTS — Automatic Data Test System
AF — Alarm Flag (refer to Status and Sense)
AID — Attention Identification Device
ASCII — American National Standard Code for Information Interchange
BA — Buffer Address

BSE — Base

BCC — Block Check Character

CA — Cursor Address

CAB - Cabinet

CID — Computer Identification

CIU — Communications Interface Unit
CLR — Clear

CRC — Cyclic Redundancy Check

CRT — Cathode Ray Tube

DA — Device Address

DCC — Device Cluster Controller
DI/O — Display Input/Output

DISCN — Disconnect

DLE — Data Link Escape

Continued on next page
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TABLE U (Contd)

OTHER ABBREVIATIONS
DSR — Data Set Ready
DTR — Data Terminal Ready
EAU — Erase All Unprotected
EBCDIC — Extended Binary Coded Decimal Interchange Code
EIA — Electronics Industries Association
EM — End of Medium
ENQ — Enquiry
EOT — End of Transmission
EPROM  — Erasable Programmable Read Only Memory
ESC — Escape
ETB — End of Transmission Block
ETX — End of Text
FF — Form Feed
ID — Identification
INC — Internal Numeric Cluster Keyboard
I/0 — Input/Output
ITB — Intermediate Transmission Block
IXL — Instruction Execution Logic
K — 1024
KD — Keyboard Display
LCL — Local
LCU — Line Control Unit
LF — Line Feed
LSI — Large Scale Integration
MCC — Mini Cluster Controller
MDT — Modified Data Tag
NAK — Negative Acknowledgement
PA — Program Attention
PF — Program Function
PTR — Printer
RAM — Random Access Memory
ROM — Read Only Memory
RTS — Request to Send
RVI — Reverse Interrupt.
SCC — Station Cluster Controller
SDS — Single Display Station
SID — Station Identification
SOH — Start of Heading
SPA — Station Poll Address
SSA — Station Select Address
SSI — Standard Serial Interface
S/R — Send/Receive
STX — Start of Text
SYN — Sync
TTD — Temporary Transmission Delay
USsoC — Universal Service Order Code
WACK — Wait Acknowledgement
WCC — Write Control Character
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