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This manual comprises descriptions of individual units within the 2770 Data Communi-
cation System. For introductory information about the total 2770 system, refer to the
IBM 2770 System Summary, Form A27-3014.

TP-09
A27-3013-0




Preface

This manual presents detailed information about the units
introduced in SRL, IBM 2770 System Summary, Form
A27-3014, and assumes that the reader is familiar with the
content of that summary. Those readers unfamiliar with the
Binary Synchronous method of communications should
also review SRL, General Information—Binary Synchronous
Communications, Form A27-3004. Other manuals related
to the 2770 system are shown in the availability guide
below.

This manual is uniquely structured to permit easy
customizing by the user. Each major section covers a class
of device available for the 2770 (e.g., Control, Card, Paper
Tape, etc.), and presents information on the functions,
operating characteristics, features, controls, and error re-
covery procedures for the device(s) presented. Information

2770 SRL Publications Availability Guide

Use this guide to determine what available publications
will best fulfill your individual requirements.
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common to all devices, such as data coding and format, and
system error recovery procedures is included in the Control
section of the manual.

Easy access to each section of the manual is provided by
the index tags along the right edge of the master contents
page. Each section contains its own contents (with its index
tag), appendix, and index, so that it is essentially an inde-
pendent entity within the manual. For additional conve-
nience and flexibility, each machine unit description (e.g.,
2772, 1017, 1018, 2502, etc.) has its own page-number and
illustration-number series. Removal of non-applicable major
sections or unit descriptions tailors the manual to match
the configuration of the specific 2770 system. Thus, the
user can design his copy to conform with his particular IBM
2770 System configuration.
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Introduction

The IBM 2772 Multi-Purpose Control Unit is the control unit
of the IBM 2770 Data Communication System. The 2772
operates with a variety of media, and it uses the binary
synchronous communications (BSC) procedures over leased,
privately owned, or switched networks--in EBCDIC or USA-
SCH code. Communication can be with another 2770 Data
Communication System, with a System/360" Model 25-85
processor through a properly featured IBM 2701 or IBM
2703, or with a properly featured System/360 Model 25. The
2772, with features, may be multidropped on the same line
facility with properly featured IBM 2770, 2780, 1130, and
System/360 Model 20 tributary stations. When dial facilities
are used, the same BSC feature installed on a 2701, 2703, or
System/360 Model 25 (with ICA) can serve 2772, 2780, 1130,
and System/360 Model 20 terminal stations.

The 2772 Control Unit and the associated table-top mount-
ing area for input/output devices form an L-shaped or U-
shaped layout (Frontispiece) that provides easy access to the
system units from the operator’s station. The console on the
Control Unit reading board accommodates system controls

*System/360 Model 25-85, as used in this manual, excludes
Model 44 and also Model 67 except in Model 65 mode.

IBM 2772 Multi-Purpose Control Unit

and is centrally located immediately to the right rear of the
keyboard position. The device location directly behind the
keyboard position accommodates a visual display or printer.

The 2772 Multi-Purpose Control Unit affords two principal
modes of operation: line mode or home mode. In line mode,
the 2772 transmits data from, or receives data for, a selected
input or output device. Device selection in line mode may be
done by preplanned job setup, by processor programming, or
by the operator. In home mode, the 2772 transmits data from
an attached input device to an attached output device. Device
selection in home mode may be done by preplanned job
setup or by the operator.

The 2772 uses a monolithic-circuit storage unit. This
storage unit is segmented into two block buffers for tempo-
rary data storage. These buffers alternate in use, sharing
interfaces to the input or output devices and the communica-
tions line (see Figure 2772-1). In operational sequence, the
2772 accepts data character-by-character at the input inter-
face and stores the data in a buffer. It retrieves data from a
buffer, and sends the data character-by-character to the
output interface. While one buffer is accepting input data, the
other may be sending output data. Each buffer alternates its
operation after completing input or output (Figure 2772-2).
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Figure 2772-1. Schematic of 2772 in a 2770 System
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Figure 2772-2. Buffer Block Alteration

The advantages of this buffering scheme are:

a. It allows consistent line rate with variable I/O

(input/output) rate.
b. It allows overlap of input and output operations.

c. It permits checking of data before output or transmis-

sion.

Data character movements, internal operations, and BSC are
checked at many points within the 2772 (Figure 2772-3) and
input/output devices attached to it. Diagnostic modes allow
on-line and off-line testing. The Control Unit gives both
visual and audible alarm when an error is detected.

Table 2772-1 presents the basic characteristics, specify
features, and special features of the 2772 Multi-Purpose
Control Unit.
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KEYBOARD

The keyboard is the manual data input to the 2772. It can be
used for inquiry or data-entry applications, or for heading
information. The control keys provide for formatting of data.
The keyboard also provides control functions for the Printer
and/or Display Station.

The keyboard features a conventional typewriter-like
arrangement of graphics keys and printer-function keys, and
has convenient side locations for other control keys. Graphics
and printer-function keys are interlocked to prevent depres-
sion of two keys simultaneously. The keyboard is locked
when its use is inappropriate.




The keyboard can be specified in four layouts:

1. EBCDIC encoding for printer.

2. USASCII encoding for printer.

3. EBCDIC encoding for printer and display.

4. USASCII encoding for printer and display.
The design of the keyboard utilizes a simple, dependable,
sealed-contact closure mechanism, resulting in a light, easy
touch. Typamatic operation allows repetitive use of certain
keys simply by pressing the key farther down.

Further information about the keyboard may be found
under “Operating Characteristics--Direct Data.”

Functions

The characteristic functions of the IBM 2772 Multi-Purpose
Control Unit contribute to the versatility and broad applica-
bility of the IBM 2770 Data Communication System. De-
scriptions of several of these functions, and the terminology
used to describe them, are contained in the following para-
graphs.

Use Displayed Data As Input

TERMINOLOGY

The following terminology is used to describe 2772 charac-
teristics and functions throughout the remainder of this
section.

® Record. The data in a single card, in a single MICR
encoded document, in a single line of print, in a single
display line, or defined by NL or IRS/RS characters.

® Block. A segment of data that is transmitted as a unit
(block) and that causes a line turnaround to verify the
accuracy of the transmission. A block is framed by appro-
priate transmission control characters, and is related to a
record or records only when composed of card-formatted
data.

® Message. A group of one or more blocks that represent an
entity of data. A message is framed by appropriate
transmission control characters, and is called a job.

® Batch Operation. A lengthy quantity of data that will be
transmitted in a contiguous manner.
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Table 2772-1. Summary of 2772 Characteristics, Specify Features, and Special Features

Buffers A and B

Basic - 128 characters each

Special Features -  Buffer Expansion (256 characters each)
Keyboard Correction

Transmit-Receive Monitor Print

1/0 Media Attachments

Basic - Keyboard
Special Features = 2213 Printer

Two other media: 2265-2 Display Station, One or Two 50 Magnetic Data Inscribers, 1017 Paper
Tape Reader and/or 1018 Paper Tape Punch, 2502 Card Reader and/or 545 Output Punch, or
1255 Magnetic Character Reader.

Line Communications

Basic - Data set clocking (up to 2400 bits per second)
Line mode
Home mode
Three response re-fries
Processor Interrupt

Specify - Data set interface (see IBM 2770 Data Communications System, Installation Manual--
Physical Planning, form A27-3019)
Fifteen response re~tries (EBCDIC)
Point-to=Point (leased or privately-owned line) or switched network operation
EBCDIC or USASCII code
2772-t0~2772 or 2772-to~5/360 processor (CPU) operation
Immediate WACK response

Special Features =  Multipoint Data Link Control
Automatic Answering (switched network)
EBCDIC Transparency
Synchronous Clock (at 1200 bits per second)
Conversational mode

Note: Special features unique to an 1/O device are described in the applicable device section of this manual.

® Line Mode. An operating status that provides for trans- procedures. See “Operating Procedures~Binary Synchro-
mitting or receiving communications line data. nous Communications (BSC).”

® Home Mode. An operating status that provides for moving

data from an attached input device to an attached output ® Hexadecimal or Hex. A base-16 number system using

device. digits 0, 1, 2, 3, 4, 5,6, 7, 8,9, A, B, C, D, E, and F.
® Data Link Control. Used here to refer specifically to Two hex digits define a S/360 byte. All-ones is denoted
binary synchronous communications terms, rules, and thus: Hex ‘FF’.
2772-4




COMMUNICATIONS FACILITIES

The communications facilities used by the IBM 2772 Control
Unit must have appropriate modulation/demodulation capa-
bility. The communications facilities can be either leased
common-carrier private line services (channels), common-
carrier switched telephone networks, or equivalent privately
owned facilities. When transmission speed is a primary
consideration on private-line facilities, it may be advanta-
geous to use a four-wire (full-duplex) channel because it can
reduce significantly the time required to reverse the direction
of transmission for control purposes. Although use of a
four-wire (full-duplex) communications line can minimize
turnaround delay, the 2772 cannot receive and transmit
data simultaneously. It can perform half-duplex data
transmission only. (Whether or not full-duplex charges
apply depends on the local common carrier.)

Transmission speed depends on the type of communica-
tions facilities used, and must be specified when the IBM
2772 is ordered (Table 2772-2). The type of data set, and
whether the terminal is to be used on two-wire or four-wire
communications facilities, must also be specified when the
2772 is ordered (Table 2772-2).

CODE STRUCTURES

The IBM 2772 Multi-Purpose Control Unit can operate with
either of two code structures. The choice will depend on the
application. However, for system compatibility, the same
code must be chosen for all terminals on a particular
communications line. The two available codes are: EBCDIC
(Extended Binary-Coded-Decimal Interchange Code) and
USASCII (United States of America Standard Code for
Information Interchange). A chart of each code, including
card codes, is shown in the Appendix to this section. Not all
the data-link control or format control characters available
are used by the IBM 2772.

Table 2772-2. Specify Communications Facilities

The eight-bit EBCDIC code provides 256 different char-
acters. These 256 characters comprise the internal code
structure of the IBM System/360, and the transmission of
System/360 decks is possible when this code is used. The
data-link and format control characters cannot be used as
data unless the EBCDIC Transparency special feature is
installed (see ‘Special Features”). The EBCDIC data-
character bits (01234567) are transmitted low-order first
(76543210) onto the line.

The USASCII code consists of seven data bits plus a check
bit, which by its presence or absence provides each character
with odd parity. The data-link control characters cannot be
used as data characters. The order of USASCII-character bits
(P7654321) over the transmission line is low-order to high-
order--that is, 1, 2, 3, 4, S, 6, 7, and check bit (P).

NOTE: A 2772 terminal equipped for the USASCII code will not
operate with an IBM 2701 Data Adapter Unit or IBM 2703
Transmission Control equipped with the USASCII Transparency
feature. It will not operate multidropped with stations that operate
in USASCII transparency. The USASCII-equipped 2772 cannot
encode or decode the EBCDIC code, or the USASCII code in
transparent mode.

REDUNDANCY CHECKING

A redundancy check is performed on all communications line
data. A check character is accumulated for each block of
data at both the transmitting and receiving terminal. The
check-character accumulation is initiated by, but does . not
include, the STX (start-of-text) framing character. All signif-
icant characters following the STX, to and including the end-
of-block character, are part of the accumulation. The receiv-
ing terminal compares the received check character that
follows the end-of-block character with the one it has
accumulated. If the redundancy accumulations are different,
an error has occurred.

Two-wire Four-wire
1200 bps ! 2000 bps 2400 bps N -
Private-Line Telephone Facilities (half-duplex) (Full-duplex)
(Leased or Privately Owned)
Note 2 Note 2 Note? Yes Yes
Switched Telephone Facilities 2 2
(Leased or Privately Owned) Note Note® | ----- Yes No

that may be used.

' The IBM 2772 can operate at the speed of 1200 bps provided the Synchronous
Clock special feature is installed (see "Special Features").

2 Refer to IBM Tele-processing Systems Summary, form A24-3090-3 (or later) and any
existing Technical Newsletters for specific common carrier equipment and services
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The method of accumulating the check character varies
depending on the code being used:

EBCDIC--A 16-bit cyclic accumulation using the polynomial
x16 + x15 + x2 + 1. This check character is sent as two
eight-bit bytes and is referred to as the BCC (block check
character).

USASCI--Odd-parity VRC (vertical redundancy check) on
each character, and an eight-bit cyclic accumulation for the
block using the polynomial x8 + 1 (LRC). The LRC
(longitudinal redundancy check) character is sent as one
eight-bit character. A VRC check is performed on the LRC
character.

The redundancy-check character is accumulated serially by
bit. A pad character follows the block-check character(s) to
cause complete transmission of the last byte or character. For
correct transmission of a record, the redundancy accumula-
tion must be all zero bits after receiving the block-check
character(s).

Therefore, the end-of-block-checking sequences are as
follows:

E BB EBBop
EBCDIC TCCa TCCa
BCCd XccCd
ELp ELp
USASCII TRa TRa
BCd XCd

In either code, transmission formats (data-link controls) are
rigidly screened so that communication is orderly and
accurate. Improper transmissions are ignored or rejected to
avoid accepting faulty messages. Received or transmitted
data blocks are counted odd-even-odd-even-odd-etc. by both
transmitter and receiver, and their counts must agree at each
block-check point (Figure 2772-4).

OPTIONAL MEDIA

The arrangements of alternating the buffer in servicing input
and output to gain throughput efficiency, of the 170 selection
capabilities, and of the independence of device speeds
through buffering allow flexibility in configuring the terminal
system to meet a user’s individual requirements. Thus, the
2772 is designed to operate with keyed data, magnetic tape,
paper tape, punched card, visual display, printed copy and
MICR document media.

2772-6

BUFFERING

The buffered-data concept of data transfer not only facilitates
operation with various media at various rates, but provides a
temporary area for data storage. If data communication over
common-carrier lines is unsuccessful, the 2772 retransmits the
data in the buffer.

Input to the buffer from the line is held until validated
before output begins. This prevents erroneous output and
avoids sorting good from bad output. Buffering makes
possible the correction of keyed data held in the buffer
before output to media or line occurs. (Keyboard Correction
is a special feature for the 2772, but the correction function is
basic with the 2265 Display Station Attachment.)

AUDIBLE ALARM

The audible alarm alerts the operator that the 2770 system
requires attention. The alarm sounds for eight seconds with
one of two intensities (wired by the Customer Engineer). One
or more of the lights on the system console will light or flash
to indicate the cause of the alarm, as follows:

At a transmitting 2772 terminal:

1. Failure to secure the communications line when
attempting to transmit.

2. Aborting transmission after failing to get the correct
response to a redundancy check.

3. Aborting a transmission because of an I/0 or buffer
error.

4. An EOT character is received in response to a redun-
dancy check indicating that the receiving station is
aborting transmission.

5. A disconnect occurs and the Automatic Answering
feature is installed.

6. A data-link control character is detected in the data
stream by the communication adapter, and the control
unit is not in transparent mode.

7. A bid or selection sequence is received while the
operator is keying data into the buffer. If the Check
Reset Key is depressed to turn off the Terminal
Addressed light, the alarm will sound again if another
bid or selection sequence is received.

8. Aborting a transmission as a result of a request from
an input device.

At a receiving 2772 Terminal:

1. Aborting a transmission because of an I/0 or buffer
error.

2. Receiving the BEL character.

3. An attempt has been made to select an output device
that is not assigned, and ready to receive or a required
component select character is missing from the data.




4. Aborting a transmission as the result of a request from
an output device.

5. A buffer overrun condition has occurred.

6. A disconnect occurs and the Automatic Answering
feature is installed.

7. The line is aborted because a block of data failed to
satisfy a redundancy check (World Trade public
switched network only).

At a 2772 in home mode:

A bid or selection sequence for that station is received on
the communications line.

Refer to “Error Recovery Procedures” for the specific
indications of alarm conditions, how to clear them, and
how to proceed with the interrupted data communications.

MEDIA FORMATS INDEPENDENT OF TRANSMISSION
FORMAT

The format of the data input or output medium--printed,
displayed, or taped (magnetic or paper)--has customarily
affected the blocking of transmission data, and vice versa.
Through the use of output format controls that appear as
format effector characters in text, units of the 2770 system are
largely freed of this limitation. For example, the printer and
display perform a new-line function in response to a function
code (NL or IRS/RS) in text, independent of the buffer
block. Thus, portions of a transmission block may print or be
displayed on two or more lines, and a line may extend from
one buffer into the other (Figure 2772-5). This results in
maximized utilization of buffer capacity. The only require-
ment for matching medium format with transmission format
exists when the output medium is punched-card.

Operating Characteristics

The IBM 2772 Multi-Purpose Control Unit handles data
movements in an IBM 2770 Data Communication System.
Through internal, automatic controls, and through manual
controls on the system console or on the keyboard, the 2772
regulates the operation of the I/0 devices, the alternating
block buffers, and binary synchronous communications
(BSC). The Control Unit also provides a direct-data function
that sends keyed data character-by-character, generally to
the Printer or Display Station.

The Control Unit also checks internal data movements
and operations, and provides facilities for off-line festing of
BSC. (On-line testing of BSC is a processor-programmed
exercise resembling normal communication.)

BINARY SYNCHRONOUS COMMUNICATIONS (BSC)

Binary Synchronous Communications is a system of data-link
control that uses standard terminology (Table 2772-3),
control vocabulary and timing system (Tables 2772-4,5, and

6), and sequence of operation under a given set of conditions
(Figure 2772-4). These disciplines permit the same BSC
adapter on the 2701 or 2703, or the same System/360 Model
25 Integrated Communications Attachment feature, to oper-
ate with the 2772, 2780, 1130, and System/360 Model 20. For
intermixing these BSC devices, there must be conformity of
data set, bit rate, machine features, and transmission code.
The basic 2772 Control Unit is capable of ordinary point-to-
point operation with another 2772 terminal or with a proces-
sor (S§/360 Models 25-85). Wiring (by the factory or Cus-
tomer Engineer) for 2772 operation with a System/360
processor (Models 25-85) enables counting of retransmissions
exclusively by the processor (Tables 2772-4 and 5, and Figure
2772-4).

Special features are offered that expand the scope of
BSC as used by the 2772 Multi-Purpose Control Unit (see
“Special Features”).

Further general information on data links and BSC may
be found in the IBM Systems Reference Library publi-
cation, General Information—Binary Synchronous Commu-
nications, Form A27-3004.

NOTE: The bell signal (BEL character, Tables 2772-4 and 5) is
an operator-to-operator signal. It can be used only with
2772-t0-2772 connections when both terminals are on-line and
idle.

PROCESSOR INTERRUPT

This feature provides for automatic interruption of a trans-
mitting 2772 for priority transmission from a processor. The
2772 in turn interrupts the input device and completes
transmission of buffer data to clear the buffer.

The 2772 recognizes the RVI character (see Table 2772-4)
as an affirmative acknowledgment and as a signal to end
transmission (Figure 2772-13). The Control Unit stops the

input device at the end of the block and transmits the input
data already in the buffer. The 2772 sends EOT following
acknowledgment of the last input block and the processor
bids for the line. A 2772 output device must be assigned and
ready.

The incomplete message transmission is resumed by the
2772 after processor interruption if the 2772 Start key is
pressed.

INPUT/OUTPUT DEVICE CONTROL

The maximum configuration of an IBM 2770 Data Commu-
nication System with 2772 Multi-Purpose Control Unit
includes a keyboard, a Printer, and two 170 media. The
Control Unit has facilities for device selection, for passing
data and control to and from I/0 devices during on-line (line
mode) operation, for directly recording keyed data, and for
passing data and control to and from 1/0 devices during off-

+ line (home mode) operation.
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A. Normal Message Transmission

obD EVEN oDD EVEN
Transmitting Station sends: E S E S E S E S E E
N T (TEXT) T T (TEXT) T T (TEXT) T T (TEXT) T (@)
Q X B X B X B X X T
Receiving Station sends: A A A A A
co cl co c1 co
B. Contention for Master Status
Qpo oDD
Primary Station sends: E (l-sec. bid E S E E A A
N timeout) N T (TEXT) T (o] co c
Q Q X X T K K
Secondary Station sends: E (3-sec. bid A A S E E )
N timeout not co cl N T (TEXT) T (o]
Q completed) K K Q X X T

Note: Initially calling station is conventionally the master station on switched networks; however, because
of switched-network discipline, contention should not occur.

C. Unanswered Line Bid

Transmitting Station sends: E (1-sec. or 3-sec. E (l-sec. or 3-sec. E (l-sec. or 3-sec. E
N bid timeout) N bid timeout) N bid timeout) (@]
Q Q Q T

Note 1: Primary stations wait one second; secondary stations wait three seconds. Specify 3 tries
or 15 tries (EBCDIC).
Note 2: A 2772 that operates over switched network usually with a processor is a primary station.

D. Terminal-to-Terminal Retransmission Accepted

obp opp EVEN
Transmitting Station sends: E S E S E S E E
N T (TEXT-A) T T (TEXT-A) T T (TEXT-B) T o
Q X B X B X X T
Receiving Station sends: A N A A
co A C1 co
K K K K
E. Terminal-to-Terminal Retransmission Rejected
oD opp oo oo
Transmitting Station sends: E S E S E S E S E E
N T (TEXT-A) T T (TEXT-A) T T (TEXT-A) T T (TEXT-A) T O
Q X B X B X B X B T
Receiving Station sends: A N N N N
co A A A A
K K K K K
F. Terminal-to-Processor Retransmission Rejected
obb obD oDD
Terminal Station sends: E S E S E (Repeat "N" times, S E
N T (TEXT-A) T T (TEXT-A) T counted by processor T (TEXT-A) T
Q X B X B program.) X B
Processor Station sends: A N N E
co A A (]
K K K T
G. Processor-to-Terminal Retransmission Rejected
obb OoDbD OoDD
Processor Station sends: E S E S E (Repeat "N" times, S E E
N T (TEXT-A) T T (TEXT-A) T counted by T (TEXT-A) T (o]
Q X B X B processor program.) X B T R
Terminal Station sends: A N N N
co A A A
K K K K
H. Receive-Initiated Transmission Delay
oDD EVEN oDD EVEN "
Transmitting Station sends: E S E S E S E E E s~ E
N T (TEXT) T T (TEXT) T T (TEXT) T N N T (TEXT) T
Q X B X B X B Q Q X B etc.
Receiving Station sends: A A A (2-sec. W (2-sec. W A
co Ccl co interval) A interval) A Cl
K K K C K

K K
Note: Allows receiver to clear buffer block. ENQ may be an immediate response to WACK.
WACK=-ENQ sequences are not counted by 2772,

Note 1: Line bid acknowledgements are always even, the first text block is always odd.
Note 2: Refer to table 2772-5 for actual line=turnaround character sequences.

Figure 2772-4. Data Transmission and Transmission Control Sequences (Part 1 of 2)
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I. Transmitter~Initiated Transmission Delay

Transmitting Station sends: E N E S E T T T S E E
N T (TEXT) T T (TEXT) T (2-sec. T (2-sec. T (2-sec. T T (TEXT)T O
Q X B X B interval) D interval) D interval) D X X T
Receiving Station sends: A A A N N N A
co c1 co A A A Ccl1
K K K K K K K
Note: Allows transmitter to fill buffer block. TTD~NAK sequences are not counted by 2772.
If the transmitter is unable to continue it sends EOT instead of TTD and transmission ends incomplete.
J. STX Format Error, Data Ignored by Slave Station
obw EVEN EVEN obD
Transmitting Station sends: E S E E E S E S E E
N T (TEXT-A) T (TEXT-B) T (3-sec. response N T (TEXT-B) T T (TEXT-O) T (o]
Q X B B timeout) Q X B X X T
Receiving Station sends: A A A A A
co Ccl (No Response) Cl co C
K K K K K
Note: Receiver did not synchronize nor did it receive TEXT-B the first time.
The Transmitter retransmits.
K. Response Not Matched to ODD-Even Block Count
obD EVEN
Transmitting Station sends: E S E S E E E E E
N T (TEXT-A) T T (TEXT-B) T N N N (¢]
Q X B X B Q Q Q T
Receiving Station sends: A A A A A A
co (o] Cl Cl Ccl (o]
K K K K K K
Note : Specify three tries or fifteen tries (EBCDIC)
L. Data Link Aborted on No-Response from Receiver
ODD
Transmitting Station sends: E S E E E E E
N T {TEXT) T (3-sec. response N (3-sec. ENQ N (3-sec. ENQ N (3-sec. ENQ (e}
Q B timeout) Q timeout) Q timeout) Q timeout) T
Receiving Station sends: A
co (No Response) (No Response) (No Response) (No Response)
K

Note 1: Specify three tries or fifteen tries (EBCDIC).
Note 2: The 3-sec. timeout also limits time between turnarounds and length of uninterrupted transmission.
In these cases, synchronism is dropped and the transmission is ignored by the receiver.

M. Data Link Stalemated on No-Continuation by Transmitter

Transmitting Station sends: E N E
N T (TEXT) T
Q X B (No continuation)
Receiving Station sends: A A
co C 1 (Indefinite wait for continuation. If installed,
K K Auto answer feature disconnects after 20 sec.)
N. Transmitter Buff-r Check I O. Receiver Buffer Check or Device Error
OoDD | oDD EVEN
2272 Transmitting Station E S E E | E S E S E
sends: N T (TEXT) N o N T (TEXT) T T (TEXT) T
2772 Receiving Station Q X Q T | o X B X B
sends: A N A A E
co A | co (o] (e}
K K | K K T
P. Transmitter Device Error or Input Check | Q. Buffer Overflow at Receiver
obD | obp
2772 Transmitting Station E S E T E ‘ E S E
sends: N T (TEXT) T T Ol N T (TEXT-A) T
Q X B D T | Q X B
2772 Receiving Station A A A E
sends: Cco Cl A | Cco [e)
K K K K T

Figure 2772-4. Data Transmission and Transmission Control Sequences (Part 2 of 2)
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Received: Block 1 Block 2 Printed or Displayed:

®

1 @ N@N@]| N®NC‘5>N<D
I L L — f L LL%
0 rTe!l e | ® @ 1o @
o s s P s §s©

Note: NL ends a printed or displayed line (record) and

IRS ends a card-formatted record. See below | @ 1 @ \ @ | @ |© |
1

for block format to card punch output. I T T | T

Received: Block 1 Block 2

M N T A

wn o -

|
R
S S

Note 1: A processor can send multiple, variable-length, card-record blocks, but must not
extend a card record from one block into the next.
Note 2: This format also applies to card transmission with buffer expansion.

Punched Cards

Transmitted (basic
or transparent 2772): Block 1 Block 2

® I @ I
l R D
' &) AN &) RN

Figure 2772-5. Media Records Independent of Transmission Blocks
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Table 2772-3. Standard Communications Terminology

Point=to-Point Network = A data connection between only two stations (can be switched or leased connection).
Switched Network - A system capable of completing a dialed, point-to-point connection between any two stations of the network.
Control State = A data link status during which message transmission is arranged for.

Message~Transfer State = The data link status during which a message or batch message segment is transmitted.
Starts with first STX and ends with EOT.

Line Bid = A request by a station to initiate transmission.

Timeout - A measured waiting period.

Contention - A situation characterized by simultaneous line bids on the same line.

Primary Station - A station arranged to bid successfully in contention (by shorter bid repetition timeout).

Secondary Station = A station arranged to capitulate in contention (by normal bid repetition timeout).

Master Station = The station transmitting a message.

Slave Station - The station receiving and acknowledging the message.

Transmission (Text) Block = Data or text framed by STX or SOH and ETB or ETX.

Redundancy Check = The matching at the receiver of a numerical value, computed from the binary content of a received block, against a
numerical value computed from the same block by the transmitter and sent to the receiver. The receiver returns an

affirmative acknowledgment if the values match, a negative acknowledgment if they do not. These check values are
redundant to the message, hence the term redundancy check.

Turnaround = Reversal in the direction of transmission between two stations.

Pad Character = A time=fill character that buffers turnaround.
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Table 2772-4. Control Vocabulary

Note: These characters are for communications control only. They are added to input data and deleted from output data.
BEL is an operator signal and not a data link control.

Character
Structure
Character Meaning (see Appendix)
Vocabulary Character
Character Name Control State Message-Transfer State EBCDIC USASCII
*ENQ Enquiry Can you accept transmission (point= Between blocks: ENQ ENQ
to-point)? Please respond or repeat last response.
Respond to your address (multipoint). Terminating a block:
Discard this block and respond
with NAK acknowledgment.
*ACK 0 Even affirmative | | can accept transmission. Even block received and validated. DLE DLE O
acknowledgment Hex '70!
*ACK 1 Odd affirmative None Odd block received and validated. DLE / DLE 1
acknowledgment
STX Start of Text Change to message~-transfer state Clear check circuits and start STX STX
and start computing check value, computing new check value.
(2772 treats SOH as STX, normally (2772 treats SOH as STX, normally
sends only STX.) sends only STX.)
*NAK Negative | cannot accept transmission. Block not validated, can accept NAK NAK
acknowledgment retransmission.
*TTD Temporary Text Transmission will begin presently. Transmission will continue presently. STX ENQ| STX ENQ
Delay Respond NAK and wait. Respond NAK and wait.
*WACK Wait Before Enquire again later and delay Enquire again later and delay further DLE, DLE;
Transmit transmission until an affirmative transmission until an affirmative
acknowledgment is received. acknowledgment is received. Block
received and validated
*ETB End of Text None Check value follows, then turnaround ETB ETB
Block and response. Another text block to
follow.
*ETX End of Text None Check value follows, then turnaround ETX ETX
and response. This completes the text
of a 2772 job but does not release the
data link.
*RVI Reverse None Affirmative acknowledgment and DLE @ DLE <
Interrupt signal that processor slave station
wants master 2772 to relinquish the
line.
EOT End of Drop synchronism and return to Drop synchronism and return to EOT EOT
Transmission control state, control state. Not valid in text.
BEL Bell Turn on receiving 2772's Bell light None BEL BEL
and audible alarm to request switch-
to-talk for verbal conversation.
Only used 2772-t0-2772.
PAD Leading Pad Establish bit synchronism. Establish bit synchronism. Hex 'AA' | Alternating
Bits (01010101)
Trailing Pad Turnaround time. Turnaround time. All ones | All ones
(Hex 'FF')
SYN Synchronous Establish or assure character Establish or assure character SYN SYN
Idle synchronism, or time~fill. Discard synchronism, or time~fill. Discard

*Line turnaround.

2772-12
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ENG

OR

ACKO or 1

SIX

NAK

OR

PSS
AyYy
D NN

E
(TEXT)N

Q
P s s
A Y Y
D N N
P S S
A Y Y
D N
PSS
AYY
D NN
P S S
AYY
D NN
PSS
AYY
D N

E
(TEXT) T

B

E
(TEXT) T

B

ozm™
O>» o

See P
<Toble ) A
2772-4 D
B B P
C C A (EBCDIC)
ccCcbD

L P
R A (USASCII)
cD

Response solicitation. (May be a line bid.)

Premature ending when transmitter cannot complete block. Correct acknowledgment is NAK.

Affirmative acknowledgment to even or odd block, or to a line bid (ACK 0 only).

Text block beginning. Check circuits clear and computation of a new check valve at both transmitter and receiver begins.
Serves additionally as an affirmative acknowledgment when it starts @ conversational response.

Acknowledgment made by receiver when preceding transmission is not accepted, or when line bid is refused.

Transmitter~initiated transmission delay. This sequence replaces STX and text when the transmitter needs time to make itself
ready to transmit. Receiver responds NAK and waits for transmission to begin. If still not ready, transmitter repeats TTD after
two seconds.

Receiver-initiated transmission delay. This sequence replaces an ACK response when the receiver needs time to make itself
ready to receive, Transmitter enquires again immediately and receiver repeats WACK after two seconds if still not ready to
receive.

ETB signals that the transmitter's computed check value, block check character (BCC or LRC) follows, after which a turnaround
and response is expected. (BCC is two characters in EBCDIC; LRC is one character in USASCIl.) More text is coming.
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pI-TLLe

RVI

EOT

BEL

Note 1:

Note 2:

Note 3:

Note 4:

EB B P ETX signals that the transmitter's computed check value, block check character (BCC), follows, after which a turnaround and
(TEXT) T C C A (EBCDIC) response is expected. (BCC is two characters in EBCDIC, LRC is one character in USASCII.) This completes a job.

X CccCbD

ELP

OR (TEXT) T R A (USASCII)

X CD
S S S D/ See P Processor-slave-initiated reversal of status (master/slave) in an established data link. Serves as an affirmative acknowledgment;
Y Y Y L| Table A processor receives one more block and acknowledges normally, the 2772 sends EOT and processor bids for line. An incomplete
N N N E \2772-4/ D message is not resumed by the 2772 without operator intervention.
S SS EP Data link termination. All stations that receive this sequence drop synchronism and return to the control state, waiting for a
YYY OA new data link to be established by a line bid and response.
N NNT D
S S S BP Used only on 2772-t0-2772 in control state, the Bell key of the initiating 2772 lights the Bell light and sounds the audible alarm
Y Y YEA at the receiving 2772. The receiving operator responds with the same action and thus the operators agree to switch to talk for
N NNLD verbal conversation.

Synchronism is dropped at each line turnaround. The PAD SYN SYN sequence after turnaround re-establishes synchronism.

The trailing PAD character (recommended to be all ones, hexadecimal FF) may not be received in its entirety during line turnaround and may overlap in time with the first portion
of the leading PAD character. Thus, the first portion of the leading PAD may also not be received.

TTD and WACK are not used if operater intervention is required; EOT applies instead (except between tapes when the IBM 50 is the input device).

PAD, SYN, BCC, and LRC characters used in line turnaround sequences are elsewhere in this manual assumed and are not shown.

(T 30 7 1Teq) UonEZIUOIYOUAS SUNBUIULIS, PUE SunenIu] "§-7LLT JIqeL



Table 2772-6. Timeouts

Line bid -

A station sending ENQ as a bid for the line waits three seconds for an acknowledgment before repeating ENQ., Special

wiring that converts a 2772 station of a terminal=to-terminal connection to a primary station shortens this timeout to one
second. A 2772 operating on a switched network is converted to a primary station if it normally communicates with a

processor,

Response -

A master station waits three seconds for response to ENQ, ETB, or ETX. The normal three automatic retry requests (ENQ)

for response can be extended to fifteen by plant or Customer Engineer wiring.

Transmission =

A receiving station waits three seconds for STX affer achieving synchronization. It accepts three seconds of transmission

after STX, The acceptance period can be lengthened by interspersing pairs of SYN characters at less=than-three—second

intervals,

Wait -

The wait sequences, WACK and TTD, are timed by a two=second timeout at the initiating station. This interval avoids

the three=second transmission or response timeout at the remote station,

Sync Timeout = Only SYN characters have been received for three seconds.

Job Configuration and Device Control

Once physically configured, the 2770 system includes a
maximum of: binary synchronous communications (BSC)
capability, keyboard, Printer, an input device and an output
device in one of the available media (display, paper tape,
magnetic tape, punched cards or MICR documents), and an
input device and an output device in another of the available
media. (The Display Station is both an input and output
device; the 50 Magnetic Data Inscriber is an input device
only--two 50 units may be attached in tandem as one input.)
A job setup assigns input device(s) and output device(s).
The Job Select rotary switch has five prewired job setups and
one variable job setup (see ‘‘Indicators, Controls, and
Procedures”). Table 2772-7 shows the decisions that are

made for each setup, whether prewired or variable.

The Control Unit operates with the input and output
devices by way of the input and output interfaces. At the
input interface, the Control Unit requests a character from
the selected input device (Figure 2772-6). The device signals
the Control Unit when it has a character present (Figure
2772-6). At the output interface, the selected output device
requests a character from the Control Unit and the Control
Unit signals when it has a character present (Figure 2772-7).
These demand-response character transfers allow 170 opera-
tion at varying rates.

All the I/0 devices that operate with the IBM 2772 are
character-by-character (serial-by-character) devices. Incre-
mental devices can stop between characters; synchronous
devices can stop only between records. The direct-data output
device must be incremental, and is normally the Printer or
Display Station (Table 2772-7). Other devices can be used as

direct-data output, without benefit of available correction
capabilities (see ‘“‘Direct Data” for keyboard operation
with direct-data output).

Data Buffer

The data buffer comprises buffer A and buffer B, each
basically 128 characters (see “‘Special Features’’ for Buffer
Expansion). Each buffer can accept input or send output
(Figures 2772-2 and 3). Most buffer considerations apply
to the input.

An input buffer becomes a complete block upon:

. End-of-block from communication line,

. End-of-file,

. 128 characters stored,

. Recognition of a predetermined number of records
(documents) per buffer (1255 only),

e. Recognition of IRS character from incremental device

other than the IBM 50, or
f. End-of-card from card reader.

Qo o e

When a block is complete, input switches to the other buffer;
input waits if output is being sent from the other buffer.
(Refer to ‘“‘Appendix—Data Format Specifications” for
more detailed information.)

A text block received from the line into a buffer must be
checked and valid before the Control Unit considers input to
that buffer block complete. Retransmissions store in the same
buffer, obliterating the earlier transmission of that block.
Output occurs only if the block is valid.

Keyboard input goes directly to a buffer when done in
conjunction with direct-data output to the Printer (providing
another output device is assigned in home mode, or the 2772
is in line mode. Keyboard input in conjunction with direct-
data output to the Display Station is stored by the display
attachment (2265 Attachment), and goes to a buffer only
when the Enter key is pressed. Automatic 2772 operations are
initiated by the Enter key (on the keyboard) or Start key (on
the Control Unit console), and send stored data to an
output function (see “Direct Data’’).
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Table 2772-7. Job Setup Controls on the Job Select Switch

FUNCTION AVAILABLE DECISION

Input Device Assignment Keyboard, #2, #3 Any or all
(2265-2 cannot be assigned as only an input.
Tandem 50 Magnetic Data Inscribers are not
individually assignable or selectable.)

Output Device Assignment Printer, #2, #3 Any or all
(50 Magnetic Data Inscriber, or 1255
Magnetic character Reader, cannot be
assigned as an output. )

Printer must be assigned as output -
device. If component selection is

not required, Printer should also

be assigned as direct data device.

Monitor Print Receive Special Feature Yes or no
Monitor Print Transmit Special Feature Yes or no

Direct Data Device Assignment Printer, Output #2, #3 Select one == normally printer or display.
If Display is assigned as both input and
output device it must be the direct data
device. If Display is output only it cannot
be direct data device. Direct data device
cannot be a synchronous device , such as

the 545.
Inquiry Mode With Multi=-Point Data Link Relinquish the line after every two buffer
Control Special Feature blocks (Inquiry Mode) or operate block=by=-

block for the contiguous transmission of the
entire job (non=Inquiry Mode).

Answer Auto or Manual (with Auto Make, answer, and disconnect calls
Answer Special Feature) manually, or answer and disconnect
calls automatically. Manual calling,
or extended (over 20 sec.) on-line
keyboard input requires "Manual".

Terminal Mode Line mode, home mode Line or home, if home both an input and an
output must be assigned.

Component Selection Required Not required with Multi-Point * Require remote selection of local output
Data Link Control Special Feature, device or allow automatic selection of
but can be required with highest priority output that is ready.

Conversational Mode response.

* When the job setup assigns multiple output devices, this decision determines which of two ways the actual output device is
chosen. With automahc selechon, the highest-priority output device that is ready to operate accepts the output. The priority
order is Printer,#2, and lowest #3. Direct data device (only one can be assigned) becomes the lowest priority device. Remote
component selection, if used, has to be a DC-character at the beginning of (and preferably by itself in) the first block of
received text. Output component selection can be made only once for each message. If the remotely selected device is not
ready to operate, or if a required remote component selection is not received, the 2772 sends EOT as its next response and

the data link is aborted. The format for the remote selection block of text and the DC-characters available for the selection
are as follows:

S D E S D E S D E
T C 71T selects Printer, T C T selectsOutput#2, T C T  selects Output #3,
X 1 B X 2 B X 3 B
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Input
Interface
Character Request
Parity ——l
/O Read (8 Bits) —| Character > Control Unit Store

Character Present

Note: Timing determines which interface signal is the demand and
which is the response.

Figure 2772-6. Demand-Response Input Character Transfer

Output sent from a buffer to the line must be affirmatively
acknowledged by the receiving station before the Control
Unit considers that buffer to be empty. The same stored
information is retransmitted if the response is negative. If all
responses are negative, transmission ends with the job
incomplete and one or two buffer block(s) read in but not
transmitted.

Buffer input and buffer output are checked for proper
parity, before the character is stored and after it is
retrieved (see “Error Recovery Procedures”).

Direct Data

It is the direct-data function that most clearly involves the
keyboard with the IBM 2772 Multi-Purpose Control Unit.
The keyboard’s main purpose is to permit message data to be
manually keyed into the data buffer. The direct-data func-
tion, enabled by assigning an output device on the job setup
as a direct data output (see Table 2772-7), provides for a
visual record of keyed characters. On the basic system
keyboard entry begins with the pressing of the Keyboard
Request key. If the keyboard is selected and the Control
Unit is ready, the Proceed light comes on and the keyboard
unlocks.

Correction of displayed direct data is done by erasing and
rekeying any individual character on the screen. Refer to the
IBM 2265 Display Station section of this manual for a
description of correction procedures and the keyboard keys
that accomplish correction. Correction of printed direct data
is done on the basic machine by resetting and rekeying. For a

Output
Interface

Character Request

Control Unit Retrieve—| Character [ /O Output (8 Bits)

1 (Magnetic tape unit

writes nine bits,

Character Present including parity)

Parity

Note: Timing determines which interface signal is the demand and
which is the response.

Figure 2772-7.. Demand-Response Output Character Transfer

description of the Keyboard Correction feature and its
operation with the Printer, see ‘“‘Special Features™.

The Control Unit uses a buffer by-pass to provide charac-
ter-by-character direct-data output. If the 2213 Printer is the
assigned direct-data output device, or if the direct-data
output is not also assigned as an input, each character enters
a buffer as it goes to the device. Printer function codes are
stored as the Printer performs the function. Therefore,
should the assembled message be transmitted to a remote
Printer, its actions will duplicate those of the direct-data
Printer. If the Display Station is assigned as an input and as
the direct-data output, function codes and displayable
codes are stored by the display attachment and pass to the
buffer at high speed after the Enter key (located on the
keyboard) is pressed.

Table 2772-8 lists the controls and the encoded characters
initiated at the keyboard. System controls not pertaining to
the direct-data output devices or to manual origination of a
message are on the 2772 console and are explained under
“Indicators, Controls, and Procedures.”

The keyboard locks and keyboard entry ends when the
Enter key (on the keyboard) is pressed. The Control Unit
bids for the line to transmit the message. The Start key (on
the 2772 console) also ends keyboard input, and starts
another assigned input device after the keyed data is sent.
(The Start key is not used when the Display Station is
assigned to both direct-data output and input.) Output
operation proceeds automatically, according to the job setup.
With a home-mode job setup, the Enter key or Start key
initiates an output operation instead of a line bid (see
“Home Mode”).
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Table 2772-8. Keyboard—Control and Graphics Keys

Graphics Keys (as illustrated in Figures 2772-8,9,10, and 11) - Encode EBCDIC or USASCII characters as shown in the code
tables in the Appendix of this section. The shift key and associated shift lock determine whether the upper or
lower case is encoded. (Printer and display convert lower case graphics to upper case.)

Display Control Keys - See 2265-2 Display Station section.

Standard Typewriter=like Functions = Encode EBCDIC or USASCII characters as shown in the Appendix of this
section, as follows:
SP - space
NL(EBCDIC) _ Return to left
LF(USASCII) } margin and line space
LF(EBCDIC) - Line space only

BS - backspace
HT - horizontal tab
RLF(EBCDIC) - Reverse line feed

Special Functions = Encode EBCDIC or USASCII characters as shown in the code tables in the Appendix of this section, as
follows:
*FF - forms feed (printer skips to 1)

*VT - vertical tab (printer skips to 2)

STX - start of text
EM - end of media SMM(EBCDIC) - start of manual message, see 2265-2 Display
IRS(EBCDIC) } end of card,

section
RS(USASCII) f ~ record separator SMM(USASCII) - encode DC 4.
DC 1, DC 2, DC 3 - Device Control (component selection character)

SOH - start of heading (treated as STX)

Special Functions = Keyboard commands to the control unit, as follows:
Keyboard Request = Unlock the keyboard and allow keyboard entry. Honored by the proceed light if the keyboard is
assigned on the job setup and the control unit is ready.
Enter - Lock the keyboard and transmit the keyed message. Honored by a line bid and transmission or by a home
mode output operation when the control unit is ready.
» New Line Correct - see "Special Features".
* Backspace Correct - see "Special Features".

*Special feature. Refer to the appropriate device section of this manual.

Note 1: Typamatic operation on the keyboard causes repetitive functioning with emphasized pressure on the following keys:

EBCDIC USASCII
New Line New Line
¥ (Index) Space
Space Backspace
Backspace Underscore/Dash
Underscore/Dash ¥ (Index)

4 (Reverse Index)
> (Advance: display only)
~«(Backspace: display only)

4 (Reverse Index)
-+ (Advance: display only)
< (Backspace: display only)

Note 2: The keyboard accepts two special commands from the control unit:
Restore = Unlocks interlocked keys so that the operator can continue.

Keyboard Lock = Prevents keyboard operation at times when it is not appropriate to the job setup. The keyboard locks
at the end of the first buffer block if keying input in home mode, at the of the second buffer block

if keying in line mode. (When keying to display, entire display is available and keyboard does not lock.)

Note 3: Once Selected and requested in home mode, the keyboard remains selected until the Terminal Reset key or Start key
is pressed. The keyboard can be used only when the Proceed light is on.

Home Mode
A home-mode operation differs from a line-mode operation

to another job setup (see “Indicators, Controls, and Proce-
dures™).

only in that the communications line is not used and the 2772
transmits from one of its attached devices to another. Home
mode is selected on the job setup, or is forced during line
mode by a keyboard-to-display, keyboard-to-buffer, or dis-
play-to-printer operation performed as part of the job setup.
Forced-home-mode terminates when the data transfer is
complete; the 2772 returns to line mode to transmit the
entered data. Selected-home-mode is terminated by switching

2772-18

Home mode (selected or forced) does not cause the 2772 to
ignore the communications line. If a line bid is received, a
NAK or ‘EOT answer is sent, the Terminal Addressed light
comes on, and the audible alarm sounds. (The alarm sounds
only once, unless the light is reset and another bid is
received.) At a convenient point in a selected home-mode
operation, the operator can switch to the appropriate line-
mode job setup in order to honor the bid when it is repeated.
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TERMINAL TEST

Two methods of testing BSC are provided: off-line self-
testing, and on-line testing (which resembles normal commu-
nication). Each uses a unique job setup. (Efficient off-line
testing requires card or paper tape input, and printer output.)

Off-Line Self-Test

This test checks the ability of the 2772 to encode and decode
data-link control characters, to perform checking operations
and timeouts, and to send and receive data. Sections of the
test are read in and performed successively, a new section
being read in when the preceding one is completed. Should
there be an error, the test stops with the Test Check light on.
Pressing Check Reset turns off Test Check and pressing the
Start key causes the uncompleted portion of that section of
the test to print out. The last two characters printed are the
number of the test section that failed to complete. Testing is
resumed by pressing the Terminal Reset key, then the Start
key again. The stop location or locations are indicative of the
cause.

On-Line Test

This test is an exercise of BSC controlled by processor
program. The 2772 does not encode SOH or STX characters
when the on-line-test job setup is in effect, so these are
included in the peripheral input to the 2772. This input is
provided on cards, paper tape, or is keyed at the keyboard.

Special Features

The following special features enhance the 2772 by increasing
its capacity and capability, and by broadening the applicabil-
ity of the 2770 system:

1/O Device Attachments

Multipoint Data Link Control

Buffer Expansion (increased capacity and functions)

EBCDIC Transparency

Automatic Answering (switched network)

Identification

Conversational Mode

Transmit-Receive Monitor Print

Keyboard Correction (Printer)

Display Format Control (see the 2265 Display Station

section of this manual)
Synchronous Clock (1200 bits per sec)
World Trade Features

NOTE: For description of special features unique to an I/0 device,
see the appropriate device section of this manual.

1/0 DEVICE ATTACHMENTS

Functionally unique to the I/O device and responsible for its
manner of operation on the 2770 system, the attachment
features (except the IBM 1255 attachment) are actually
housed in the 2772 Control Unit. Some device special
features affect not only the device and the device-attachment
circuits but also the Control Unit circuits. All features unique
to an I/0 device are described in the appropriate device
section of this manual.

MULTIPOINT DATA LINK CONTROL

The Multipoint Data Link Control feature on the 2772
equips it to operate on a communications line with
multiple stations. The feature provides for time-sharing of
the line by interleaving transmission from other stations
with transmission from the 2772.

This feature equips the 2772 to operate multidropped on
the same leased, private-line communications channel with
other properly featured 2772, 1130, System/360 Model 20,
and 2780 stations, and a properly featured System/360
processor. The processor is the control station of the multi-
point, centralized network. All other stations are tributary
stations. The control station is the focal point of the network
and maintains an orderly flow of network traffic by initiating
all data transfers. The control station is either the transmitter
or the receiver of every communication.

The control station precedes each network activity with
EOT (see Tables 2772-4 and 5) to ensure that all stations are
in the control state and monitoring the line. Then it transmits
one of two addressed line-bid sequences (Figure 2772-12) to
alert a particular station.

A selection sequence alerts a tributary station that is to
receive; a polling sequence requests a tributary station to
transmit. The station address in the line-bid sequence is an
alphabetic character preceding the line-bid ENQ, encoded
in uppercase for a poll or lowercase for a selection. Each
tributary station has its own alphabetic-character address,
assigned and wired by the Customer Engineer. The
Multipoint Data Link Control feature adds to the 2772 the
ability to respond to its own polling or selection address. A
component-selection appears as a single character between
the station-address character and the line-bid ENQ (Figure
2772-12); both outputs and inputs thus become remotely
selectable, but they must also be assigned on the Job Select
switch (see “Indicators, Controls, and Procedures—Job
Select switch”).

An additional function of the Multipoint Data Link
Control feature is the ‘inquiry mode’. When inquiry mode
is in effect (see Table 2772-7) at the 2772, and after the
2772 accepts a poll from the control station, both buffers
fill from the selected (by the polling address) input device.
These two blocks are transmitted as an incomplete message
and the line is relinquished. Two more blocks are auto-
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matically read off-line from the input device and are sent
when the next poll is received; the last block of the job
ends with ETX, and the job is complete.

Throughput at a 2772 transmitting in inquiry mode is
depreciated; however, inquiry mode allows interleaving of
inquiry messages from other stations that require fast re-
sponse. Thus, the processor can continue receiving a batch
message from the 2772 without appreciably degrading in-
quiry operations.

BUFFER EXPANSION

The Buffer Expansion feature not only increases the capacity
of each buffer block from 128 to 256 characters, but also
adds the internal capability of storing variable-length, multi-
ple-card records from Card Reader input. Without this
feature, an end-of-card signal from the Card Reader ends a
buffer block and causes buffer alternation. With the feature,
the end-of-card signal backspaces the buffer to the position
following the last non-blank input character. Thus, the IRS
character stores at the end of the actual data from that card.
If enough buffer space remains to accept another 80-column
card, the block is not full and buffer alternation does not take
place.

The Buffer Expansion feature (prerequisite when the 1255
Magnetic Character Reader is used) also allows a predeter-
mined number of MICR encoded documents to enter the
buffer before alternation of buffer blocks. An IRS/RS
character is stored after each correctly read document. Thus,
multiple, variable-length cards, or a predetermined number
of MICR documents can be read into a single buffer. Much
of the communications-line time that would be spent in
turnarounds and acknowledgments of individual card records
is saved.

NOTE: For 2772-t0-2772 operation, both terminals must have the
same size buffer.

EBCDIC TRANSPARENCY

With this feature, any binary configuration, such as non-
EBCDIC coding, can be transmitted as transparent data. The
feature also equips the 2772 to receive any eight-bit configu-
ration as data at any time. Therefore, all 256 eight-bit
combinations can be transmitted or received as data. The
Transparency switch, which controls the transmission of
transparent data, also allows all 256 combinations to be
transferred from input media as data. Data received in
transparent format can always be transferred to output
media.

Control Station sends: E E S E S E E
O * X N T (TEXT-A) T T (TEXT-B) T o
T Q X B X X T
2772 sends: A A A
co C Cco
K K K
Normal Selection and Data Transmission
Control Station sends: E E A A E E
O * X N c1 co O * X N
T Q K K T Q
2772 sends: S E S E E 2772 does not answer
T (TEXT-A) T T (TEXT-B) T (e} ( another station's )
X B X X T address.

Normal Polling and Data Transmission
Note 1: Inquiry mode operation is two blocks at a time; allblocks end with ETB except the last block of the
message. Non-inquiry operation may involve many more alternating odd-even message blocks.

Note 2: The 2772 accepts only EOT, STX, or its own station address following synchronization in the control
state. EOT preceding polling or selection drops synchronization throughout the network, but no pad
characters are used because there is no turnaround. Two SYN's precede the station address after the
EOT.

* Station alphabetic address, lower case for selection or upper case for polling.

X Numerical unit selection as follows: Input Selection Qutput Selection

0 - any input that is ready DC 1 - Printer

5 - keyboard DC 2 - Output #2
6 - input #2 DC 3 - Output #3
7 - input #3

Note: Any bid is rejected if a remotely=-selected unit is not also locally assigned and ready.
A not-ready tributary station rejects a selection by sending NAK, a poll by sending EOT,

Figure 2272-12. Added Multipoint Data Link Control Sequences
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In transparent line-mode operation, the binary-bit config-
urations of data link and format control characters (Table
2772-4) can be transmitted and received as data. Interference
is prevented by inserting a DLE ahead of an initial STX or
any data-link control character sent in message-transfer state,
if it is truly a control character. Otherwise (with no preceding
DLE as identification), any bit configurations that are equiva-
lent to those of control characters are sent as text data. The
exception is the DLE character itself, which is identified as
data by a preceding DLE. Thus, transparency causes the
transmitter to add, and the receiver to delete, DLE’s to
identify a follower character that must be specifically treated.
All others are always treated as data, and only true data
enters the buffer.

The Printer does not recognize NL or IRS/RS, or ESC in
transparency. One line is printed from each buffer, basic or
expanded, and the alternation of the output buffer signals the
Printer to do a new-line function (left-margin return, line
space). The Display Station does a new-line function at the
end of each displayed line. (Either the Printer or Display
Station automatically overflows to a new line if the capacity
of a line is exceeded before the end of the block.) Transmis-
sion-block format is output format in transparency. Multiple
records received in a single block can be properly formatted
only if record length coincides with output unit-record
capacity: 80 columns for card output, right margin for
printed output, or line length for displayed output.

NOTE 1: Remote output-component selection in text is not
possible in transparent line mode and only one output device
should be assigned at a receiving point-to-point 2772. The remote
processor must transmit a non-transparent data block containing
the component selection character to execute output-component
selection at a receiving 2772.

NOTE 2: With the EBCDIC Transparency feature installed, the
2772 is always able to receive blocks of transparent text data. It
transmits text blocks in transparent format only if the Transpar-
ency switch is on. The 2772 must have the EBCDIC Transparency
feature installed if transparent data is to be transmitted over the
line to which it is attached.

AUTOMATIC ANSWERING

This feature prevents maintaining an unused connection in
switched-network operation. It enables the 2772, under
control of the job setup (see Table 2772-7), to automatically
answer an incoming call on a switched network, to recognize
and carry out a Disconnect command from a remote station,

and to disconnect of its own accord when the connection is
not fruitful.

A 20-second timeout precedes automatic disconnection.
Any legitimate and useful activity on the line within the 20
seconds restarts the timing period. The disconnect operation
is not timed and takes place at once if the data set becomes
not ready to operate or if the remote station sends DLE
EOT. A processor station uses this Disconnect sequence,
and will either substitute:

D E E
L (0] for the (6]
E T T

it would have sent (Figure 2772-4), or.respond

D E E
L (o) toa2772s O
E T T

The connection is not broken by EOT and message
traffic via the dialed connection can continue until DLE
EOT is sent. Then both stations disconnect, or ‘“hang up
the phone.”

NOTE: The ‘“‘Answer-Auto/Manual” decision on the job setup
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