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Preface

This publication presents introductory and reference information about the IBM
3770 Data Communication System. It describes the capabilities and functions

provided by this system for those concerned with planning for a teleprocessing

network or for integrating the terminals into an existing network. It is also a
reference source for system and application programmers, and for personnel
planning job setups for the 3770. Although it describes the operating controls,
this manual is not intended to provide detailed operating procedures. These
controls are described here only to illustrate the capabilities, functions, and
features of the 3770 terminals. -For the 3773, 3774, and 3775 programmable
terminal models, this publication contains introductory information only, and is -
not intended as a reference source. "Reference and programming information for
these terminal models will be contained in separate programming publications.
Application personnel planning job setups for the 3770 will also require a copy of
the appropriate Operating Procedures Guide. (See the Publications Availability
Guide.) R . »

It is assumed that the reader of this manual understands the concept and applica-
tion of the IBM System/370 in a teleprocessing environment, and is familiar with.
data link control procedures— Synchronous Data Link Control (SDLC) or Binary
Synchronous Communication (BSC), whichever is used. General information
about data link control procedures can be found in the General Information
manuals for SDLC or BSC listed in the Publications Availability Guide. Specific
information about BSC and SDLC required by system and application program- :
mers is contained in this System Components manual.

Information about publications concerning host CPU programming systems can be
found in the publication IBM System/360—System/370. Bibliography, GA22-
6822. Other publications pertinent to the 3770 terminals are listed in the accom-
panying Publications Availability Guide.

Chapter 1 of this publication is an introduction to the IBM 3770 Data Communication
System. Chapter 2 describes the IBM 3771 and 3773 Communication Terminals,

Chapter 3 describes the 3774 and 3775 Communication Terminals, and Chapter 4
describes the 3776 Communication Terminal and the 3777 Communication Terminal
Model 1. Chapter 5 describes the programmable 3773, 3774, and 3775 models.  Chapter 6
describes the I/O devices attachable to the 3770 terminals. Chapter 7, “Programming Con-
siderations—BSC,” provides information about Binary Synchronous Communications as it
applies to the 3770. Chapter 8, “Programming Consideration—SNA/SDLC” provides infor-
mation about System Network Architecture/Synchronous Data Link Control Communica-
tions as it applies to the 3770. Chapter 9 describes the 3777 Communication Terminal -
Model 2 BSC MULTI-LEAVING Workstation. The appendixes A through G supply refer-
ence information (codes, character sets, card specifications, throughput, and data format)
and recommended handling procedures for IBM Diskettes. Appendix H provides detailed
information required for coding a Record Format feature specification.
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Summary of Changes for GA27 3097 3

In addition to minor editorial changes throughout the manual, this edition (GA27-3097-3)
; provided information about Systems Network Arch1tecture/Synchronous Data Link Con-
N’ : : trol Communications as it applies to the 3770 nonprogrammable models.

Additional information on SDLC communications was added to Chapters 2, 3, and 4
(3771/3773, 3774/3775, and 3776 respectively)

. Programming considerations for SNA/SD].JC were descrlbed in a new chapter (Chapter 8)
added to this pubhcatlon

Additional information on diskette compatibility was added to Appendix E--Data Format.

Summary of Changes for GA27-3097-4

In addition to minor editorial corrections throughout the manual, this edition (GA27-
3097-4) described the following new features and functions for the IBM 3770 Data Com-
munication System:

» New 48-character EBCDIC print belt, HN character s¢t for the 3776 printer.

+ Three new 1416 Interchangeable Train Cartridges for the 3203-3 printer
attached to the 3777 providing train arrangements equivalent to the three
EBCDIC print belts available on the 3776 printer.

« Default to 88-line form on 8 lpi on 3776/3777.

« "Automatic start of 2502 Card Reader for reader-to-line jobs on 3776/3777

‘s Transparent data to the 3521 Card Punch or diskette on 3776/3777.

« Timeout restart on line-to-printer jobs on 3776/3777.

Also included were miscellaneous additions and changes throughout the manual.

Summary of Changes for GA27-3097-5

In addition to minor editorial corrections throughout the manual, this edition
(GA27-3097-5) describes the fo]lowmg new features and functions for the IBM 3770
Data Communication System:

» Chapter 9 (new) describes the IBM 3777 Communication Terminal Model 2 BSC

- MULTI-LEAVING Workstation.

» Programmable Communications for the 3774/377 5 Programmable Terminals has been
added to Chapter 5.

e Decompaction of compacted data streams by the 3777 Model 1 has been added to
Chapters 4 and 8.

* More parameters for the extended Bind command have been added to Chapter 8.

Additional information has been added to “Appendrx D-Throughput” for SDLC net-
works at line speeds up to 9600 bps.

N/

Addmonal mformat10n on diskette compatibility has been added to “Appendix E—~Data
Formats.”
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Models - Configurations

3771 Model 1 = 40 cps Console Printer
Model 2 80 cps Console Printer
Model 3 120 eps Console Printer

3773 Model 1 40 cps Console Printer
Model P1 40 cps Console Printer
Model 2 80 cps Console Printer
Model P2 80 cps Console Printer
Model 3 120 cps Console Printer
Model P3 120 cps Console Printer

One Diskette Storage Device is
standard on ail 3773 Models

3774 Model 1 80 cps Console Printer
Model P1 80 cps Console Printer
Model 2 120 cps Console Printer
Model P2 120 cps Console Printer

One nonremovable Diskette Storage
~ Device is standard on all program-
mable (P) models.

3775 Model 1 80/120 Ipm Console Printer
Model P1  80/120 ipm Console Printer

One nonremovable Diskette Storage
Device is standard on all program-
mable (P} models.

3776 Model 1 160/230/300 Ipm Console Printer
Model 2 230/300/400 lpm Console Printer

3777 ‘Model 1 3203 Printer Model 3
530 to 1000 Ipm
or
585 to 1200 lpm

Model 2 3203 Printer Model 3
530 to 1000 Ipm
or
585 to 1200 Ipm ~
*2502 Card Reader
or
*Diskette Input Device
plus
Console Display Feature

plus

3203 Printer Model 3

*The minimum workstation configuration must include-(a) the 3203 Printer, plus (b) the 2502 Card Reader,
or {(c) the Diskette Input Device plus the Console Display feature.

Figure 1-1. IBM 3770 Data Communication System (Part 1 of 2)
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Optional 1/0 Equipment

3771
I
—-J
3501 Card
Reader
3773
3774
3501 Card
Reader
3775
3501 Card
Reader
3776
~g~a,.\
I
3501 Card
Reader
3777
Model 1
Model 2

3521 Card Punch
3782 Card Attachment
Unit

No Optional 1/0 Available

3521 Card Punch

» 3782 Card Attachment

Unit

3521 Card Punch
3782 Card Attachment
Unit

3521 Card Punch
3782 Card Attachment
Unit

3521 Card Punch
3782 Card Attachment
Unit

10e

i
O

Diskette Storage

{tor2)

80o|

=

Diskette Storage
(10r2)

0o

0
Q

Diskette Storage
(1or2)

0
Q

0
e

Diskette Storage
{10r2)

&

Console Display

Spooling

$

*Diskette Input

Device

F)
E

2502 Card Reader
3782 Card Attachment
Unit

2502 Card Reader
3782 Card Attachment
Unit

=)

2502 Card Reader .
3782 Card Attachment
Unit

2502 Card Reader

=

*2502 Card Reader
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480 Character
Display (P
modeis only)

480 Character
Display (P
models only)

=

*1024 Character
Display

*The minimum workstation configuration must include {a) the 3203 Printer, plus (b) the 25602 Card Reader,
or {c) the Diskette Input Device plus the Console Display feature.

Figure 1-1. IBM 3770 Data Communication System (Part 2 of 2)

3784 Line Printer
Model 1

80/120/155 Ipm

xxvii



xxviii

Machine Description Other Attachable
Type {Basic Machine} Specify Features 1/0 Media Special Features and Accessories
3N Keyboard and Control Panel Language Group 3501 Card Reader (50 cpm) 1200 bps integrated Modem
Printer (94-Character Set) Keyboard Arrngmt. - EIA/CCITT Interface
Madel 1 —40 cps Bidirectional Printer OR Forms Stand *
Model 2 —80 cps Bidirectional Printer - Keylock
Model 3 —120 cps Bidirectional Printer. 3521 Card Punch (50 cpm) Variable Width Forms Tractor
4800 bps Max. Line Speed {Attach via 3782 Card Operator |D Reader
Dual 256-byte Buffer Attachment Unit Model 1) Door Keylack
Electronic Forms Control : Audibte Alarm
Automgtic Answerilng (3521 can have Read Feature) C(ommunication Driver
Space Compression/Expansion . With or Without Clocking)
Terminal 1D The 3521 can have the Commiunication Feature
Operator Attention Speaker Card Read and Card sDLC
Print Special Features BSC Point-to-Point
SDLC/BSC Switch Control
BSC Muttipoint Operation
ASCit
3773** Keyboard and Control Panel Language Group None 1200 bps Integrated Modem
Printer (94-Character Set) Remote Power Off EIA/CCITT Interface
Model 1 ~40 cps Bidirectional Printer Keyboard Arrngmt. Forms Stand *
Model 2 ~80 cps Bidirectional Printer Keylock .
Model 3 —120 cps Bidirectional Printer Variable Width Forms Tractor
4800 bps Max. Line Speed Operator |0 Reader
Dual 256-byte Buffer Door Keylock
Electronic Forms Control Audible Afarm
Automatic Answering Communication Driver
Space Compression/Expansion {With or Witk it Clocking)
Terminal |1D Communication Feature
Operator Attention Speaker SDLC
Magnetic Dis kette Storage BSC Point-to-Point
{One Unit; 242,688 Bytes. SDLC/BSC Switch Control
BSC Muitipoint Operation
ASCH
3774%* Keyboard and Control Panel Language Group Magnetic Diskette Storage 1200 bps Integrated Modem
Printer {94-Character Set) Remote Power Off {two Devices; 485, 376 bytes) 2400 bps Integrated Modem
Model 1 —80 cps Bidirectional Printer Keyboard Arrngmt. +2502 Card Reader Switched Network Backup
Mode! 2 —120 cps Bidirectional Printer {150 or 300 cpm) Fan Out
4800 bps Max. Line Speed 3501 Card Reader {50 ) EIA/CCITT Interface
Dual 256-byte Buffer arc Reader 159 cpm Forms Stand *
Electronic Forms Controf 13521 Ca_rd Punch {50 cpm) Keylock
Automatic Answering 3784 Printer Variable Width Forms Tractor
Space Compression/Expansion (80/120/155 ipm using Operator ID haader
CPU Interrupt 94/64/48 character set resp.) Door Keytock
Terminal ID _— Audible Alarm
Operator Attention Speaker tAttach via 3782 Card gecord Fprmat FDea_ture
Attachment Unit, One card ommunication Driver
reader can be attached {2502 (With or Without Clocking}
Communication Feature
or 3501). SDLC
The 3521 Card Punch can BSC Point-to-Point
have the Card Read and SDLC/BSC Switch Control
Card Print Special BSC Multipoint Operation
Features. AsClt
3775** Keyboard and Control Panel Language Group Magnetic Diskette Storage 1200 bps Integrated Modem
Printer Remote Power Off (two Devices: 485,376 bytes) 2400 bps integrated Modem -
Modet 1 —80 or 120 Ipm using 94- or! 64 or 94-Character 12502 Card Reader iS:wiu(::’hed Network Backup
64-character set, respectively Set Print Belt {150 or 300 cpm) an Out
4800 bps Max. Line Speed Keyboard Arrngmt. 3501 Card Reader (50 cpm) EIA/CCITT interface
Dual 256-byte Buffer +3521 Card Punch {50 cpml Forms Stand *
Electronic Forms Contro} Piahibataheibuithihad P Keylock
Automatic Answering t Attach via 3782 Card Attach- Operator D Reader
ggﬁ:e' Compression/Expansion ment Unit, One card reader Eogrblfexl‘ock
nterrupt udible Alarm
Terminal |Dp gasrb?)e attached (2502 or Record Format Feature
Operator Attention Speaker T 35'21 Card Punch Communicaion Driver
Variable Width Forms Tractor e ard Funch can {With or Without Clocking)
have the Card Read and Card Communication Feature
Print Specia! Features. sSDLC .
BSC Point-to-Point
SDLC/BSC Switch Control
BSC Multipoint Operation
ASCH
Additional Print Belts *

*Purchase Only Accessories .
**See Chapter 5 for programmable models of these terminals.

Figure 1-2. IBM 3770 Data Communication System Summary (Part 1 of 2)
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Machine
PR Type

Description
{Basic Machine)

Specify Features

Other Attachable
1/0 Media

Special Features
and Accessories

3776

Model 1

Model 2

Keyboard and Control Panel
Printer
—160, 230, or 300 Ipm using
94-, 64-, or 48 character
set respectively
—230, 300, or 400 Ipm using
94-, 64-, or 48 character
set respectively
4800 bps Maximum Line Speed
Operator Selectable Dual
256- or 512-Byte Buffer
Electronic Forms Controt
Horizontal Format Control
Automatic Answering
Data Compression/Expansion
Terminal ID
Operator Attention Speaker
Variable Width Forms Tractor
Dual Data Path
Record Compression of Basic
Exchange Diskette Records
Transmission Reversal

Language Group

Remote Power Off

Keyboard
Arrangement

48-, 64-, or 94-
Character Set
Print Belt in
Standard Char-
acter Set, or

48 Character Set
Print Belt (in
EBCDIC) in HN
Character Set

Magnetic Diskette Storage
(two Devices:
485,376 Bytes)
12502 Card Reader
{150 or 300 cpm)
3501 Card Reader {50 cpm)}
13521 Card Punch (50 cpm)

tAttach via the 3782 Card
Attachment Unit. One
card reader can be
attached (2502 or 3501).
The 3521 Card Punch can
have the Card Read and
Card Print Special
Features.

2400 bps Integrated Modem

4800 bps Integrated Modem
Switched Network Backup
Modem Fanout

EIA/CCITT Interface

Keylock

Operator ID Reader

Doar Keylock

Audible Alarm

Communication Driver
{Without Clocking)

Communication Feature
SDLC
BSC Point-to-Point
SDLC/BSC Switch Control

BSC Muttipoint Operation

ASCII

Additional Print Belts*

Front (forms) Feed

3777

Model 1

Keyboard and Control Panel

3203 Printer Attachment

—530 to 1000 or 585 to 1200
lines per minute using 120-,
48-character set

19.2 kbps Maximum Line Speed
(20.4 kbps in World Trade)

Operator Selectable Dual
256- or 512-Byte Buffer

Electronic Forms Control

Horizontal Format Contro!

Automatic Answering

Data Compressian/Expansion

Terminal ID

Operator Attentian Speaker

Variable Width Forms Control

Dual Data Path

Record Compression of Basic
Exchange Diskette Records

Transmission Reversal

Supports up to fifteen 1416
Print Train Arrangements
for the 3203 Printer

Remote Power Off

Language Group
Keyboard
Arrangement
International
Print Support
{Includes two
Katakana Print
Train Arrange-
ments and three
Standard Char-
-acter Sets avail-
able on the 3776.
Replaces standard
support.}

3203 Printer Model 3
{1000 Ipm or 1200 ipm)}
1416 Interchangeable
Train Cartridges

(3203 is part of minimum
configuration.)

Magnetic Diskette Storage
{two Devices;
485,376 Bytes)

2502 Card Reader
(150, 300, or 400 cpm)

EIA/CCITT Interface
High Speed Digital Interface
Keylock
Operator |D Reader
Door Keylock
Audible Alarm
Communication Driver
(Without Clocking)
Communication Feature
SDLC
BSC Point-to-Point
SDLC/BSC Switch Control
BSC Muitipoint Operation
ASCH
Additional 1416 inter-
changeable Train
Cartridges
{For 3203 Printer)

3777

Model 2

Keyboard and Control Panel
3203 Printer Attachment
—530 to 1000 or 585 to 1200
lines per minute using
120-, 48-character set
19.2 kbps Maximum Line Speed
{20.4 kbps in World Trade)
Dual 512-Byte Buffers for
Each 1/0 Device Attached
Etectronic Vertical Forms
Control
Data Compression/Expansion
Operator Attention Speaker
Variable Width Forms
Control
Transparent/Nontransparent
Communication in EBCDIC
Supports up to fifteen 1416
Print Train Arrangements
for the 3203 Printer
MULTI-LEAVING Work-
station Program Execution

Language Group

Keyboard
Arrangement

International
Print Support
(Inctudes two
Katakana Print
Train Arrange-
ments and three
Standard Charac-
ter Sets available
on the 3776.
Repilaces stan-
dard support.)

3203 Printer Modet 3
{1000 tpm or 1200 Ipm)
1416 interchangeable
Train Cartridge

2502 Card Reader
(150, 300, or 400 cpm)

1024-Character Display

Console Display Spooling
242,638 Bytes
(1024-Character Display
is a prerequisite
feature.)

3521 Card Punch {50 cpm)
(Attaches via the 3782
Card Attachment Unit)
The 3521 can have the
Card Read and Card
Print Special Features.

Diskette Input Device

{One Davice; 242, 688 Bytes)

EIA/CCITT Interface

High Speed Digital Interface

Keylock

Operator |D Reader

Door Keylock

Audible Atarm

BSC Communication Driver
{Without Clocking)

BSC Communication
Point-to-Point
Switched or Nonswitched

Additional 1416 Inter-
changeable Train
Cartridges
{For 3203 Printer)

Figure 1-2. IBM 3770 Data Communication System Summary (Part 2 of 2)

*Purchase Only Accessories
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Chapter 1. Introduction

The IBM 3770 Data Communication System shown in Figure 1-1, (see pages xxvi and
xxvii) is a family of multi-purpose keyboard/printer terminals (fixed-function or pro-
grammable) and attachable 1/O devices. The variety of options, features, I/O devices,
and speeds offered by the 3770 terminals and other attachable devices permits configu-
ration of a data communication system for many applications, including the following:

* Online Inquiry and Response

¢ Remote Key Entry

¢ Record Retrieval and Update

o Batch Data Handling

s Remote Job Entry

* Offline Keyboard/Printer-to-Diskette for Batch Data Entry
o BSC MULTI-LEAVING Workstation Program Execution

Programmable models of some 3770 terminals provide greater flexibility for more
complex offline applications. These terminals are designed for standalone offline
operation with deferred batch transmission to the CPU. With this type of opera-
tion, the programmable terminals provide:

+ Document creation and data capture on diskettes
» Remote processing/update/correction of diskette-resident application data
« Different types of reports from same application data

Figure 1-2 (see pages xxviii and xxix) is a summary of the nonprogrammable terminal
models, attachable input and output (I/O) media, and features offered by each of these
terminals in the overall 3770 system. Programmable models of the 3773, 3774, and
3775 are summarized and described in more detail in Chapter 5 of this publication.
The Extended Binary Coded Decimal Interchange Code (EBCDIC) is used by all termi-
nals. ASCIH-coded machines are available for use in the U.S. and Canada by special
feature.

IBM 3771/3773 Communication Terminal

The IBM 3771 (Figure 1-3) and IBM 3773 (Figure 1-4) are multi-purpose terminals
designed for a range of data-entry, inquiry, and remote printing and card-punching
applications. The basic 3771 keyboard/printer terminal can perform online key-entry,
inquiry, and remote printing operations. With the addition of a 50-cpm card reader or
card punch, low-speed batch-data-entry or record-retrieval applications can also be
accommodated.

IBM 3770 Data Communication System—System Components 1-1



Figure 1-3. IBM 3771 Communication Terminal

The 3773 can perform all the same operations that the basic 3771 can perform,
and also provides integrated diskette storage. With this storage, medium-speed
batch data handling can be combined with key-entry, inquiry, and record-retrieval
operations, thus more efficiently utilizing transmission facilities and reducing CPU
processing requirements. Offline key entry to the diskette and subsequent batch
transmission to the CPU eliminates the requirement for the terminal to be in
constant communication with the CPU. An important advantage of this type of
operation is that work at the terminal can continue even if the communications
facility or CPU is temporarily out of service, since data entry to the diskette can
continue indefinitely until the services are restored.



Figure 1-4. IBM 3773 Communication Terminal

IBM 3774/3775 Communication Terminal
The IBM 3774 (Figure 1-5) or IBM 3775 (Figure 1-6) terminal combines all the features
“and capability of the 3771 and 3773 into one versatile multiple-purpose terminal; and,
in addition, it offers higher speed I/O, additional diskette storage capacity, and offline
data manipulation capability. Both multiple-volume data sets (multiple diskettes for a
single data set) and multiple data sets on a single diskette can be accommodated. Off-
line capabilities using both card and diskette storage media permit recording of data
from cards onto diskette and later online batch transmission to the CPU. thereby
reducing communication line time. This method avoids the situation that occurs,
particularly at higher line speeds, when the card reader cannot fill the transmission
buffers as fast as they empty, causing idle communication line time and expense. A
similar situation occurs when receiving data to be printed or to be punched into cards;
data cannot be printed or punched as fast as it is received. Writing received data onto
the diskette and later printing or punching it offline permits maximum line utilization,
since the line need not be idle while waiting for the transmission buffers to empty to a
slower printer or card punch.

IBM 3770 Data Communication System—System Components 1-3
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Figure 1-5. IBM 3774 Communication Terminal

Figure 1-6. IBM 3775 Communication Terminal
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The Record Format feature offered on the 3774 and 3775 provides extensive
/ record formatting, editing, and checking capability in offline operation...functions
N that might previously have been performed by the CPU. With this feature, source
data from the keyboard and from either card or diskette can be selected by field
and merged on diskette during creation of printed documents at the terminal.
Selected data, already edited, checked, and written on the diskette, can be trans-
mitted to the CPU later during online operation. This feature also provides a
2048-byte buffer that can be used during keyboard-to-line or keyboard-to-
diskette operations. The entire 2048 bytes of data remain available to the opera-
tor for additional editing until transmitted or written on the diskette.

IBM 3776 Communication Terminal
‘ The IBM 3776 is similar in appearance to the 3775 (Figure 1-6) except for keyboard
details. The card I/O and diskette storage attachments are the same as on the 3775,
but the 3776 is functionally designed for batch data applications such as remote job
entry (RJE). With the higher speed console printers (up to 400 lines per minute), and
dual 512-byte buffering, the 3776 provides higher batch data throughput than the 3775.
Dual 256/512-byte buffering is selectable by the operator.

IBM 3777 Communication Terminal, Model 1
The IBM 3777 Model 1 (Figure 1-7) is similar in function to the 3776, but has a dif-
ferent appearance from other 3770 terminals. Instead of a console printer, a standa-
lone, high-speed line printer attaches to the 3777-1. Instead of the 2502 Model Al or
A2, the higher speed card reader, 2502 Model A3, can be physically mounted on the
controller console; the same diskette storage attachments are offered as on the 3776
models. The 3777-1 is functionally designed for high-speed, remote-job-entry applica-
tions. With the high-speed printer (up to 1200 lines per minute), higher maximum line

: speed (19.2 kbps—20.4 kbps in World Trade Countries), and higher speed card reader (up

S to 400 cards per minute), the 3777-1 provides higher, remote-job entry throughput than

the 3776. Dual 256 or dual-512 byte buffering is selectable by the operator.

Because they are riot a réquirement for batch data applications, offline keyboard
entry, buffer edit, and diskette update functions are not provided on 3776 and
3777 models. The keyboard can be used for inquiry and for operator communica-
tion with the CPU.

Dual data paths on the 3776 and 3777-1 models allow concurrent online and offline

operation. A 3776 or 3777-1 with the appropriate I/O attachments can concurrently

(online) receive and print data, and (offline), (1) read cards to an attached diskette or
- (2) (on 3776 models only) read from the diskette and punch data into cards, or

(3) read from one diskette and write to the other diskette.

- The Record Compression function of the 3776 and 3777-1 models provides for
rewriting records from basic exchange diskettes for transmission by the 3776 or 3777-1.
Using two Diskette Storage Device features and the Record Compression function,
records from basic exchange diskettes can be compressed and written onto a single
diskette, in 3770 mode, for subsequent batch transmission. Using one Diskette
Storage Device feature and the Record Compression function, records from basic
exchange diskettes can be compressed into 256- or 512-byte blocks for transmission.
(Although the buffer has a capacity of 512 bytes, only 511 bytes can be used for
data transmission to maintain 3780 compatibility. Refer to Figure E-5.)

The Transmission Reversal function of the 3776 and 3777-1 permits the operator at

\u/? the terminal keyboard to interrupt CPU-to-terminal data transmission and start
terminal-to-CPU data transmission. Upon completion of terminal-to-CPU transmission,
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CPU-to-terminal transmission may resume. This function depends on associated pro-
gramming support provided in the CPU.

Figure 1-7. IBM 3777 Communication Terminal Model 1 (with IBM 2502 Card Reader and IBM 3203 Printer)

IBM 3777 Communication Terminal, Model 2
The IBM 3777 Model 2 (Figure 1-8) is similar in appearance to the 3777 Model 1, but
has a different application and I/O configuration. The 3777 Model 2 functions as a
BSC MULTI-LEAVING workstation under control of a remote-job-entry (RJE) sub-
system in the host CPU. As part of the minimum workstation configuration, the
3777 attaches to: (1) an IBM 3203 Printer Model 3 with speeds up to 1200 lines per
minute, (2) a Diskette Input Device and the Console Display feature or an IBM 2502
Card Reader with speeds up to 400 cards per minute, and (3) communicates with the host
CPU at line speeds up to 19.2 kilo bits per second (up to 20.4 kbps in World Trade coun-
tries) using BSC MULTI-LEAVING.

Operating as a workstation terminal, the 3777-2 executes programs written for the
System/360 Model 20 Submodel 5 BSC MULTI-LEAVING workstation and communi-
cates through an RJE subsystem with a System/360 or System/370 host programming
system that supports BSC MULTI-LEAVING workstations.

The keyboard and operator control panel on the basic 3777-2 are used for terminal
setup and remote workstation functions.

| In addition to the printer and card reader or diskette input device, the 3777 Model 2 can
attach to three other I/O devices as special features: (1) a 1,024-character console display
for workstation console use (operator messages), (2) one diskette storage device for spool-
ing of console display messages, and (3) a 3521 Card Punch with the Card Read (punch
checking only) and Card Print (interpret) special features. Both input devices, the 2502
Card Reader and the Diskette Input Device, can be instalied on the 3777-2 to permit
alternating the job input source. (Both input devices may not be operated simultaneously.)

1-6
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Figure 1-8. IBM 3777 Communication Terminal Model 2 (with IBM 2502 Card Reader, IBM 3203 Printer,
Console Display Feature, and Diskette Input Device)
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The following tabulation summarizes the online and offline operations that can be

performed by each of the nonprogrammable (fully configured) terminals:

Online Offline
3771 Interactive: Card Reader to Printer
Keyboard to Line Keyboard to Printer
Line to Printer Keyboard to Card Punch
Batch:
Line to Printer
Line to Card Punch
Card Reader to Line
3773 Interactive: Diskette to Printer
Keyboard to Line Keyboard to Printer
Line to Printer Keyboard to Diskette
Batch:
Line to Printer
Line to Diskette
Diskette to Line
3774,3775 Interactive: Keyboard to Console Printer
Keyboard to Line Keyboard to Card Punch
Line to Cons. Printer Keyboard to Diskette
Batch: Keyboard to 3784 Printer
Diskette to Line (3774 Only)
Card Reader to Line Diskette to Console Printer
Line to Diskette Diskette to Diskette
Line to Card Punch Diskette to Card Punch
Line to Console Printer Diskette to 3784 Printer
Line to 3784 Printer (3774 Only)
(3774 Only) Card Reader to Card Punch
Card Reader to Diskette
Card Reader to Printer
Card Reader to 3784 Printer
(3774 Only)
3776 Batch: Diskette to Printer
Diskette to Line Diskette to Card Punch
Card Reader to Line Diskette to Diskette
Line to Diskette Card Reader to Card Punch
Line to Printer Card Reader to Diskette
Line to Card Punch Card Reader to Printer
Dual Data Path: .
Line to Printer ———and———Card Reader to Diskette
Diskette to Card Punch
—OR—
Diskette to Diskette
3777 Batch:
Model 1 Diskette to Line Diskette to Printer
Card Reader to Line Diskette to Diskette
Line to Diskette Card Reader to Diskette
Line to Printer Card Reader to Printer
Dual Data Path:
Line to Printer. =—————and—-—Card Reader to Diskette
—OR—
Diskette to Diskette

N /
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Programmable models of the 3773, 3774, and 3775 are similar in appearance to,
and provide the same printer speeds as, the nonprogrammable (fixed-function)
models just described, but function of these machines is under control of a user-
written application program. Programs compiled by the host CPU are transmitted
to the terminal and stored on the diskette from where they can be selected by the
operator for execution. On the 3774 or 3775, programs can also be written onto
the diskette from an attached card reader.

The 3773 programmable models have a single Diskette Storage Device with a
removable diskette used to contain the 3770 programs, application data, and data
captured during program execution (transaction data) that is to be transmitted
later to the CPU. During document creation, diskette application data can be
accessed, printed, and interspersed with keyboard-entered data. Selected data
from either source can be validated, processed, edited, and formatted for local
output to the printer and/or directed to the transaction data set for transmission
to the CPU, or to locally generated application data sets.

The 3774 and 3775 programmable models have a single Diskette Storage Device
with a nonremovable diskette. These terminals provide the same basic functions
as the 3773, and also offer:

» Additional diskette storage features with removable diskettes for program,
transaction, and application data set storage

« Card input and output attachments

« A Display Attachment feature for data dlsplay and display of user- programmed
operator guidance messages

The 3773, 3774, and 3775 programmable models and features offered on these
terminals are summarized and described in more detail in Chapter 5 of this
publication.

Communications and Program Support
The 3770 terminals communicate with a remote System/370 with an attached IBM 3704
or 3705 Communications Controller, using either the Synchronous Data Link Control
(SDLC) (except the 3777 Model 2) or the Binary Synchronous Communications (BSC)
method of communication. (See “Featuresand Accessories” in Chapters 2, 3,4, 5,and 9.)

Using BSC only (see “Using BSC Method of Communication” in this chapter),
the 3770 can also communicate with the following System/360 and System/370
models:

» Via an Integrated Communications Adapter to a System/360 Model 25, or
System/370 Model 115, 125, or 135

« Via an IBM 2701 Data Adapter Unit to a System/360 Model 22 through 195,
or System/370 Model 115 through 195

e Via an IBM 3704 or 3705 Communications Controller to a System/360 Model
30, 40, 50, 65, 67 (in 65 mode), 75, or 195, or to a System/370 Model 115
through 195

Communication using either the SDLC or BSC method of communication can be point-
to-point over switched communications facilities, or point-to-point or multipoint (except
the 3777-2) over non-switched (private line) facilities. Details concerning BSC or SDLC
operation, and restrictions in a particular access method, are found in the appropriate
access method publications.
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Using SDLC Method of Communication

The 3770 terminals operate in half-duplex mode over half-duplex or duplex communica-
tion channels. On duplex facilities, additional efficiency results from elimination of
modem turnaround time. In multipoint operation, full advantage of the duplex facili-
ties is realized because SDLC enables one secondary station to be sending while another
secondary station is receiving on the same duplex channel.

Interchange or line-control-only messages are reduced because of the inherent
multifunction capability of SDLC. In a single message (frame), for example, the
following information can be conveyed within the control field:

« Presence or absence of an information field. If the field is absent, the type of
command or response is conveyed.

« Transfer or retention of the communication channel when transmission of a frame
is complete.

« A send and receive sequence number for acknowledgment of multiple frames,
and the specific frames to retransmit if an error occurs in transmission.

All intelligible transmissions using SDLC procedures are subject to cyclic redun-
dancy checking (CRC). This checking, in conjunction with the send and receive
sequence numbers just mentioned, provides an extremely high degree of assurance
that transmission errors will be detected and that no data is lost or duplicated.

Note: SDLC procedures do not apply to the 3777 Model 2.

General information about SDLC can be found in the publication Synchronous
Data Link Control General Information, GA27-3093.

Using BSC Method of Communication

Communication Facilities

Application programs written to support communication with a 2770 Data Communi-
cation System can be used, with modification, to support the 3770 terminals (except
the 3777-2). Programs written to support communication with an IBM 3780 Data
Communication Terminal can be used, with modification, to support the 3776 and
3777 Model 1. Modifications may be required because some features or functions
provided by the 2770 or 3780 are not present on the 3770 terminals, or operate in

a different manner. Chapter 7 “Programming Considerations—Binary Synchronous
Communications” shows the features provided by the 2770 and 3780, and shows what
features are compatible with those of the 3770 terminals.

General information about BSC can be found in the publication General
Information—Binary Synchronous Communications, GA27-3004.

The following facilities will support point-to-point or multipoint (With exceptions as
noted) operation at the indicated line speeds:

o Common-carrier switched network (point-to-point) at 1200 or 2400 bits per second
(also at 600 bps in World Trade countries and at 4800 bps in the U.S. and Canada).

¢ Common-carrier leased voice-grade private-line data channel (or equivalent privately-
owned facilities) in a point-to-point or multipoint configuration at 1200, 2400, 4800,
7200, or 9600 bits per second, or at 19.2 kilobits per second (and at 600 bps or up to
9600 bps in World Trade countries). Line speeds above 4800 bps apply only to the
3777 Model 1.
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» Common-carrier switched or nonswitched network (or equivalent privately-owned
facilities) in a point-to-point switched or nonswitched configuration using BSC
MULTI-LEAVING (3777-2 only) at 2400, 4800, 7200, or 9600 bits per second, or at
19.2 kilobits per second (U.S. and Canada only).

» Common-carrier wideband channel (or equivalent privately-owned facilities) for point-
to-point synchronous operation at 19.2 kilobits per second (20.4 kbps in World Trade
countries) on the 3777 Models 1 and 2 using the High-Speed Digital Interface feature
or the V.35 interface feature (World Trade countries only).

Private-line channels may be half-duplex or duplex. Although’ the 3770 terminals
operate only in half-duplex mode, duplex private-line facilities can be used to reduce
line turnaround time. In multipoint configurations using SDLC (not the 3777-2),
maximum utilization of duplex facilities is realized since one terminal can be trans-
mitting while another terminal is receiving.

Data Communication Equipment (DCE)

Interface Requirements

The term Data Communication Equipment (DCE) is used to mean any equipment
whose function is to convert the communication-terminal signals into a form
suitable for transmission over a communication facility, and to convert signals
received from the communication facility into a form suitable for transfer to the
communication terminal. The DCE may be a modem (MQOdulator/ DEModulator)
or other type of signal-converter equipment.

The DCE required for communication may be supplied by IBM, the common
carrier, or the user. The grade of channel and type of channel conditioning
required by a particular DCE operating at a specific line speed must be as speci-
fied by the DCE supplier.

IBM integrated modems are available for use at line speeds of 1200, 2400, and 4800
bits per second (not all speeds are available for all terminals). Connection to the
common-carrier switched network using these modems is via a telephone-company-

l provided Data Access Arrangement (DAA) or an FCC-registered equivalent. These
modems are described under Features and Accessories—Integrated Modems™ in Chap-
ters 2, 3,4, and 5.

For the grade of channel and type of channel conditioning required by the IBM integrated
modems, refer to “Communication Services Selection’ in the IBM 3770 Data Communi-
cation System — Customer Site Preparation Planning Guide, GA27-3103.

Common-carrier or user-supplied DCE interfaces must conform to the electrical charac-
teristics as specified by EIA Standard RS-232C in U.S. and Canada or by CCITT Recom-
mendation V.24 or V.35 (ISO/IS 2593 - on 3777 Models) in World Trade Countries. The
DCE interface must also be compatible with the EIA/CCITT Interface feature or the High
Speed Digital Interface feature on the 3777 Models (see “Features and Accessories” in
Chapters 2, 3,4, 5, and 9) that is supplied when an IBM Integrated Modem is not used.
The 3770 terminals connected to a switched network can automatically answer incoming
calls, using either an external DCE or an integrated modem, if the DCE has this capability.
' The following circuits are utilized by the 3770:
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EIA—-RS-232C/CCITT--V.24 Interface:

Connector RS§-232C/v.24
Pin Designation Circuit Description
1 AA Protective Ground
2 BA Transmitted Data
3 BB Received Data
4 CA Request to Send
5 CB Clear to Send
6 CC Data Set Ready
7 AB Signal Ground
(Common Return)
8 CF Received Line Signal Detector
11 ok Select Standby
(U.K. Speed Select)
15% DB Transmit Signal Element Timing
17* DD Receive Signal Element Timing
18 CI** Test
20 CD Data Terminal Ready
22 DE Ring Indicator
23 CH Speed Selector

*Not used when business-machine clocking is used.

**Not standardized by EIA; used for external IBM modem attachment (Select Standby not used
on 3777 models).
CCITT-V.35 Interface (World Trade countries only):
Connector V.35
Pin Designation ' Circuit Description
B 102 Signal Ground (Common Return)
C 105 Request to Send
D 106 Clear to Send
E 107 Data Set Ready
F 109 Received Line Signal Detector
H 108/2 Data Terminal Ready
R 104 Received Data A-Wire
T 104 Received Data B-Wire
A% 115 Receiver Signal Element Timing A-Wire
X 115 Receiver Signal Element Timing B-Wire
Y 114 Transmitter Signal Element Timing A-Wire
a 114 Transmitter Signal Element Timing B-Wire
P 103 Transmitted Data A-Wire
S 103 Transmitted Data B-Wire



Additional Information

High-Speed Digital Interface (HSDI):

Connector HSDI
Pin Designation

CS
RS
SD
DSR
RI
SCT
RD
SCR
AGC
DTR

ZZER-"TTMEHUOO

Circuit Description

Clear to Send

Request to Send

Send Data

Data Set Ready (Center Conductor)
Ring Indicator (Quter Conductor)

Serial Clock Transmit

Receive Data

Serial Clock Receive

AGC (Carrier—Center Conductor)

Data Terminal Ready (Outer Conductor)

Additional information about DCE interfaces and communication facilities can be
found in the following publications or can be obtained from your IBM teleprocess-
ing representative:

IBM Remote Multiplexers and Communications Terminals Installation Manual—

Physical Planning, GA27-3006

Planning and Installation of a Data Communication System Using IBM Line Adapters,

GA24-3435

IBM 3872 Modem User’s Guide, GA27-3058 (2400 bps)

IBM 3874 Modem User’s Guide, GA33-0002 (4800 bps)

IBM 3875 Modem User’s Guide, GA33-0001 (7200 bps)

IBM 5979 L11/12 Baseboard Modem User’s Guide, GA11-8594 (9600 bps—World
Trade only)
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Chapter 2. IBM 3771/ 3773 Communication Terminal Models 1,2,and 3

N
Components

Controller

Console Printer

© . The controller is contained in the terminal’s base. It controls input and outputv

operations, provides buffering for received and transmitted data, and provides the
data link control.

~ The controller operates in three modes: local mode, offline mode, or online mode.

After power on, or on completion of any job, the terminal is in local mode and can
be used for document preparation, similar to typewriter operation. From local ’
mode, the controller can be placed in either offline or online mode. In online
mode, the terminal can receive or transmit data over the communication facility.
In offline mode, the terminal can be used for data transfer between attached I/0
devices. ‘

The console printer used on these terminals is a serial wire-matrix type printer.
The 3771 and 3773 models and printing speeds are as follows:

3771/3773 Model 1 . . . . 40 characters/second
3771/3773 Model 2 . . .. 80 characters/second
3771/3773 Model 3 . . .. 120 characters/second

‘These maximum printer speeds are attained during continuous printing on a line.

During printing from the controller’s buffer, printing is done as the carrier moves
in either direction (left to right or right to left). This method of bidirectional
printing eliminates the mechanical delay encountered in moving the print mecha-
nism back to the beginning of the print line after each line is printed, as is com-

" ‘monly done on most serial printers. Right to left printing is done only when

printing from the controller’s buffer; during keyboard entry, the printer prints
only left to right.

Printed characters are formed in a 7 x 8 dot pattern by selectively pushing the
eight print wires forward to contact an inked ribbon and the paper as the print -
mechanism moves across the print line. A 94-character set, as shown in Appendix
B, is provided on all printers. The printers can print up to 132 characters per line.

The printer’s current print position is indicated by a scale and pointer on the print
mechanism. Margins and horizontal tab stop settings are electronically controlled
and are set by the operator before starting the job. These settings are stored in
the terminal as described later under “Job Control.” '

This printer uses a friction-feed platen for forms feeding and can accept single-
part continuous forms or 1-part to 3-part cut forms from 6 to 14-1/2 inches wide.
A Variable Width Forms Tractor feature is available, and is required for feeding
edge-punched multipart continuous forms. With this special feature, up to 6-part
forms (depending on paper and carbon thickness) ranging from 3 to 15 inches
wide can be used. Forms thickness cannot exceed 0.018 inch. Forms length can
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Keyboard

be from 3 to 14 inches. The following restrictions and recommendations must be
observed when selecting forms for use on this printer:

+ Continuous-form card stock is not recommended.

« Stapled forms are not allowed.

« Multiple-part cut forms must be glued together at the top.

« Partial forms separation is not allowed.

« Crimped multiple-part cut forms are not recommended because they tend to
separate when wrapped around the platen.

» Continuous single-part forms used with the friction-feed platen must be
periodically adjusted to keep them feeding straight.

 5-part and 6-part forms should be tried to determine if legibility, forms feeding,
‘and print registration is acceptable. '

Forms design considerations can be found in the publication Forms Design

- Reference Guide for Printers, GA24-3488. To facilitate handling of continuous

forms, the Forms Stand accessory is recommended.

" The keyboard used on machines in the U.S. and Canada has 44 character keys and

a space bar, and other typewriter-like control keys. The arrangement of keys is
similar to those on a typewriter keyboard. On either side of the typewriter-like
keys are keys for controlling terminal operation. Lights located above the keys
provide indications of terminal status and error conditions. This keyboard pro-
vides 88 characters in upper and lowercase shift (refer to Figure 2-3).

Typamatic operation of the Space Bar and Backspace, Hyphen/Underscore, and
PRINT CHAR(acter) keys cause repetitive functions simply by holding the key
down. , -

Keyboards for use in World Trade countries other than the United Kingdom have
47 graphic keys, providing 94 characters. The keyboard for the United Kingdom
has an additional key (48 keys), and provides 94 characters in upper and lower-
case shift. This keyboard does not provide typamatic operation for the ;
Hyphen/Underscore key. Keyboard characters present on all keyboards are
shown in Appendix B.

Nomenclature on keyboard control keys, lights, and switches is provided for the
following languages:

English
French
German
Italian
Japanese
Spanish



Operating Characteristics (3771/3773 Models 1, 2, and 3)

~"  Controller

Job Control

" Input v v .| 256Char.

The controller uses two 256-character buffers for temporary data storage. The

‘buffers alternate in use between input and output, and accept data from the input

device character-by-character (Figure 2-1). During either offline mode or online
mode operation, one buffer is dedicated to input and the other to output. While
one buffer is accepting input data, the other may be sending output data. When
the input buffer fills and the output buffer empties, they exchange functions. This
arrangement allows:

+ A consistent line rate with variable I/O (input/output) rate
« Overlap of input and output operations
« Checking of data before output or transmission

The alternating-buffer scheme can be disabled for keyboard-to-diskette or
keyboard-to-line operations, making a single 512-byte buffer available for buffer
editing. This is described in more detail under ‘““‘Buffer Edit".

Output

Buffer T ]

Keyboard* I
Communications Line
Card Reader (3771)

Diskette (3773) |

Printer
Communications Line*
.Card Punch (3771)
Diskette (3773)

256-Char.
L4 Buffer

First Buffér Fills, Second Emptieé

— 4 256Char. 4
Input r Buffer Output
Keyboard* | Printer
Communications Line i Communications Line*
Card Reader (3771) | Card Punch {3771)
Diskette (3773) | 2s6Char. | .| Diskette (3773)
Buffer

Second Buffer Fills, First Empties

*See “Keyboard to Line or Diskette’” for keyboard-to-line operation.

Figure 2-1. 3771/3773 Dual Buffer Operation

After the terminal’s power is turned on, and with the HOLD PRINT switch off,
the terminal is in local mode. The keyboard and printer are enabled, and can be
used for keyboard entry and printing. If forms control is desired, margins and
horizontal and vertical tab stops must be entered. These may be entered from the
keyboard, or from an attached card reader on the 3771. On the 3773, the forms
control information, once entered, may be stored on the diskette, from which the
information may be recalled. These settings, however entered, are stored in the
controller, and will remain in effect until changed by the operator, or until power
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T is turned off. Parameters for the job or modes of operation that can be specified
' are:

e Monocase Keyboard Entry. This causes the 26 lowercase alphabetic , ‘
characters a through z to be automatically converted to uppercase charac- \__,x
ters without use of the Shift key. v

o Transparent Mode. This causes all card data to be transmitted in Trans-
parent format.

« Compress (3771 Only). This causes space compression of data read from
the card reader (refer to “Space Compression/Expansion” in this
chapter). '

o Interpret or Inhibit Interpret. Using the 3521 Card Print feature, Inter-
pret must be specified to cause printing on the card while reading cards.

Inhibit Interpret must be specified to inhibit printing while punching
cards.

e 3521 Read. This causes the 3521 to read cards, if the Read feature is
installed. ’

» Omit Readback Check (3521). This disables the 3521 punch checking
to allow punching of internally scored or prepunched cards.

« Monitor Print (3771 Only). This causes monitor printing of data re-
ceived and punched into cards, or read from an attached card reader and
transmitted.

o Update Mode (3773 Only). This mode can be selected for keyboard-to-

- diskette jobs for updating diskette records (see ‘“Keyboard-to-Diskette
Operation’).
| o - o Manual Disconnect. Manual disconnect prevents the modem from
! s automatically disconnecting from the communication line when the line
becomes idle.
e Select Inquiry Mode Operation. This mode can be selected on machines
with the BSC Multipoint feature (see ‘“Inquiry Mode” in Chapter 7). ! )

On the 3773 using the diskette as the input device and the printer as the output —
device, the operator can also select either the data set written onto the diskette
from the keyboard or the data set written from the line. Only the selected data set
will be used for any job involving the diskette as the input device.
Offline and online jobs that may be selected on the 3771 are:
Input (to) Output
Keyboard o . Printer
Keyboard - . : Line
Keyboard . . Card Punch
Card Reader . . Line
Card Reader . . Printer
Line . . . Printer
Line . . : Card Punch
Jobs that can be selected on the 3773 are:
Input (to) Outpur.
Keyboard . . Printer
Keyboard . . Diskette
Keyboard . . Line
Line . . Diskette
Line . . . Printer
Diskette - . . Line ’
Diskette ) . Printer
-
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When the keyboard is selected as the input device, printing occurs on the printer
as each character is keyed. If component selection (a DC character) is received
(online mode) to select the console printer, data will be printed regardless of the
setting of the 3771 PUNCH switch or the 3773 DISK switch. If component
selection is not received by the 3771, data will be printed if the PUNCH switch is
off, or punched if the PUNCH switch is on. On the 3773, data will be printed if
the DISK switch is off, or written on the diskette if the DISK switch is on.

Buffer edit allows the operator to correct errors before data entered into the
controller buffer is transmitted to the remote station, written to the 3773 diskette,
or punched on the 3521 Card Punch attached to the 3771. Keyboard keys are
provided to reset to the buffer beginning, to return to the beginning of the current
line, or to backspace a character at a time. Data can then be printed out for
verification, or altered before the buffer is read out to the output device.

In normal operation, one 256-byte buffer is filled and edited, and then transmit-
ted. Buffer contents can be transmitted by pressing either EOB or EOM. If EOB
is pressed to cause transmission, input can continue into the other buffer. If EOM
is pressed, no further input can be accepted until the SYS REQ key is pressed.
Buffer edit can be optionally extended to encompass both buffers, or 512 bytes,
by turning the EXTEND/ALARM switch on. In this case, the dual alternating-
buffer scheme is inactivated, and the buffers become a single 512-byte buffer
dedicated to input from the keyboard. The 512-byte buffer is filled, edited, and
transmitted, and must be properly acknowledged by the CPU before further input
can be accepted from the keyboard. The buffer contents are transmitted in two
256-byte blocks. If EOM or EOB is pressed to cause transmission of the buffer
contents after 256 or fewer characters have been entered, only one 256-byte
block is transmitted.

On output from the buffer to the 3773 diskette Storage Device, the 512-byte
buffer is written as two records onto the diskette before further keyboard entry is
allowed. If 256 or fewer characters are entered, the second 256-byte record will
consist of all NUL characters.

On the 3773, extended-buffer operation cannot be used in update diskette mode.

Throughput on the 3771 may be increased by specifying Compress for jobs involving card
reading. If this option is specified, consecutive space characters are removed from trans-
mitted data and reinserted in output data by the receiver.

When the 3771 is transmitting, and has read two or more consecutive space characters
from a card reader, it will transmit an IGS (hex ‘ID’), followed by a character (binary
number) specifying the number of omitted spaces. This binary number represents a min-
imum of 2 and a maximum of 63 spaces. If mare than 64 consecutive spaces are read
from the input device, a second IGS sequence is transmitted.

Buffer Edit
-
| Compression/Expansion
- I Using BSC—Space Compression/Expansion
\'\,._/ ‘
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The binary numbers representing the omitted spaées are defined as follows:

Number EBCDIC:
of Spaces 01234567
2 01000010
3 01000011
. 63 0601111111
Space compress and transparent mode cannot both be specified in the job
definition.

These sequences can also be received in data from the CPU and will cause reinser-
tion of the spaces into cards punched on the 3521 Card Punch or printed on the
console printer. Compressed data received from the CPU onto the 3773 diskette
will be expanded when the data is printed.

Using SDLC—Space or Data Compression/Expansion
When the 3771 is transmitting in SDLC from a card reader, a String Control Byte (SCB)
character (see definition following) is transmitted either in front of each string of data
characters or instead of consecutive (repeated) space characters (called compression).
The SCB character identifies the type of data string and contains the binary count of the
number of characters that follow, or the number of space characters to be inserted
(repeated) at the receiver (called expansion). The binary number represents a minimum
-of 1 and:a maximum of 63. If more than 63 characters are involved, a second SCB char-
acter is transmitted. ‘

String Control Byte (SCB) Definition:

I Bits 0 and 1 identify the data string:

00- No Compressed Characters. Count field (bits 2-7) contains the number of the

bytes between this SCB and the next SCB.
| 01- Not used by the 3771/3773.
10- Compressed Space Characters. The count field contains the number of space
~ characters represented by this SCB. The next SCB follows in the next byte.

11-  Compressed Data Characters (Outbound only; CPU to 3771/3773). The count
field contains the number of times the data character following this SCB is to be:
repeated at the receiver. The next SCB follows the data character to be repeated.

Bits 2 through 7 contain a binary count of the data characters that follow, or space
or data characters to be inserted at the receiver.

Example: Repeat the asterisk (*) character (X‘5C’) 21 times.

SCB Character Bits Repeated Character Bits
01234567 01234567
11010101 01011100
Nm—— cons— m———  —
R Binary 21 X5C’
X‘D5’

2-6



P

Problem- Determination

Error Logging

The controller has built-in tests that run each time the power is turned on or the
SYSTEM RESET switch is operated. These tests, when successfully completed,
have checked the major portion of the controller and verified that the electronic

‘circuits are operating properly. The tests require a few seconds to run and leave

the terminal in local mode with the PROCEED indicator on. This informs the
operator that operation can proceed.” Any other indicator being on after the tests
have run signals either that a failure occurred in the controller’s electronic compo-
nents, that one of the mode switches is on, or that the Keylock is turned off.

Problem determination tests selectable from the keyboard reside in the terminal.
The operator can use these tests to isolate problems to the terminal or to the
communication facilities. Communication-facility tests include online tests
provided by the CPU access method.

Information about errors encountered during normal operation are recorded in an
error log that can be printed out by the Print Error Log function. When errors
that cannot be corrected by operator action occur, or when intermittent internal
machine errors that impede operation occur, the operator should call for a printout
of the error log before turning power off (the error log is lost when power is
turned off). This printout should be retained and given to the service representa-
tive, who will use it to isolate the cause of the problem.

Operator Attention Speaker

Console Printer

This device produces an audible tone to signal the operator that a procedural error
has occurred, or that some input or output device requires attention. Upon
hearing the tone, the operator can refer to the keyboard indicators, which will
indicate the cause of the tone. The speaker also sounds during keyboard/printer
operations ten spaces before the printer’s right margm is reached, or ten spaces
before the buffer is full.

The printer is selected as an output device anytime the keyboard is selected as an
input device. All data entered via the keyboard prints as the characters are keyed.
During receiving from the CPU, received data prints unless some other device (a
card punch attached to the 3771 or the 3773 diskette) is selected as the output
device. The 3771 console printer can be used to monitor-print data that is read
from an attached card reader and transmitted, or data that is received and
punched on an attached 3521.

Before a job is started, margin settings and vertical and horizontal tab stops are
entered and stored in the terminal. These forms controls remain in effect until

different settings are entered, until power is turned off, or until a System Reset
occurs.

Assuming a keyboard-to-line operation, data entered into the keyboard prints on
the console printer as each character is keyed. The character also enters the
transmission buffer, and the buffer is transmitted when the end of buffer is
signaled.

Certain printer function characters can be received within data from the CPU to
cause formatting of the data as it is printed on the console printer. The characters
that can be recognized by the printer, and the operation they cause, are described
in Chapter 7.
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Vertical Forms Control

Vertical forms control allows the operator to specify the vertical format of forms
by print areas and skip areas. Once the format is entered, automatic operation
causes the forms to advance when specified text areas are completed. The proce-
dure for entering the vertical forms control is contained in the Operating Proce-
dures Guide. Control characters used for vertical forms control are described in
Chapter 7.

Horizontal Fermat Control

Keyboard

Printer margins and horizontal tab settings are entered before the beginning of a
job and stored in the terminal. The procedure for setting margins and horizontal
tab stops is contained in the Operating Procedures Guide. Control characters
used for horizontal format control are described in Chapter 7.

Horizontal tab setup permits the Tab key to be used to skip areas within a line
that are not to be printed. This is similar to typewriter operation, except that the
tabbing is electronically controlled. When Tab is pressed during keyboard entry,
the print position moves to the right to the next tab stop, and an HT character is
stored in the transmission buffer immediately following the last data character.
Data for the next field then begins storing in the buffer immediately following the
HT character.

The relationship between the print position indicated on the printer and the buffer
position at which data is entered is not a one-to-one relationship. After power on,
or after data has been read out of the buffer, new data will always begin storing
into the first buffer position. Data begins printing, however, at wherever the left
margin is set. Several lines of data, each delineated by format control characters,
can be contained in a single buffer.

Keyboard Entry to Line or Diskette

In AutoiModev

Data entered via the keyboard is stored character by character into the buffer and
remains there until the end of the buffer is signaled. As data is entered, it also
prints on the console printer. The end-of-buffer signal is under control of Auto
mode (a CODE key function).

In Auto mode, keying into the buffer is ended depending on the output device.

Diskette as Output: Using the Diskette as the output device, the buffer is ended
automatically when the buffer becomes full (256 characters have been entered).
Input to the other buffer can continue without interruption of the operator’s
normal keying cadence.

BSC Line as Output: When keying to a BSC line as an output device, Auto mode
does not apply. ‘

SDLC Line as Output: When keying to an SDLC line as an output device, the
buffer is ended and will be transmitted when the CR (New Line) key is pressed.
A NL (New Line) character is placed in the buffer as the last character.



Not in Auto Mode

Monocase OQutput from Keyboard.

When not in Auto mode, data from the keyboard is handled dependmg on the
output device.

Diskette as Output: Using the diskette as the output device, data from the key-
board is not accepted after 256 characters have been entered (the operator
Attention Speaker sounds to alert the operator). The operator must then press
EOB or EOM to read the data out of the buffer. Input to the other buffer can
continue while data previously entered is being read out.

BSC Line as Output: When keying to a BSC line as.an output device, data from
the keyboard is not accepted after 256 characters have been entered (the Opera-
tor Attention Speaker sounds to alert the operator). The operator must then press
EOB or EOM to cause the buffer to be transmitted. If EOB is pressed, keying can
continue into the other buffer. If EOM is pressed, no more keyboard input can be.
accepted.

SDLC Line as Output: When keying to an SDLC line as an output device, the
buffer is ended automatically when 256 characters have been keyed in, and the
buffer is transmitted to the line.” Keying into the other buffer can continue
without interruption of the operator’s normal keying cadence. If less than 256
characters are keyed in, the buffer can be transmitted by pressing EOB or EOM.
If EOB is pressed, keying can continue into another buffer. If EOM is pressed, no
more keyboard input can be accepted.

Whether the 3770 is in Auto mode or not, less than 256 characters can be trans-
mitted or read out by pressing EOB or EOM.

For keyboard entry jobs, monocase (uppercase only) output from the keyboard
can be specified. This permits uppercase alphabetic (26 characters A through Z)
keyboard entry without use of the Shift key. Other uppercase characters must still
be selected by use of the Shift key.

Keyboard Entry to Card Punch

When the card punch is used as output Auto mode does not cause automatlc
buffer readout as is done when line or diskette is used as output. In Auto mode,
buffer readout and punching takes place when the Return key is pressed. Also, in
Auto mode, cards may be duplicated by pressing BUFFR LINE RTN and Return;
by repeatedly pressing BUFFR LINE RTN and Return, as many cards as desired
can be duplicated. When not in Auto mode, the EOB or EOM key must be
pressed to cause the buffer to read out and punch.

3773 Magnetic Dlskette Storage

The Diskette Storage Device is a compact unit contained in the 3773 base (Figure
2-2). Data is recorded on a small, flexible, operator-changeable diskette. The
Diskette Storage Device can accept input data entered into the controller’s buffer
either from the communication line during online operation or from the terminal’s
keyboard during offline operation. Batch data can be stored on the diskette
during offline operation and subsequently transmitted to the CPU, resulting in
increased throughput and reduced communicatioh costs in many applications.
Each diskette provides a maximum of 242,688 bytes of data storage.
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Diskette Records

3773 Diskette Data Sets

2-10

Forms control information (margin settings and vertical and horizontal tabs) may
be stored on the diskette, and can be recalled from the diskette after a power
off /power on sequence.

Figure 2-2. 3773 Magnetic Diskette Storage

Each record written on the diskette is identified by a record number (1 through
948) assigned by the controller. This number can be used later to recall a record
for updating and correcting the SK data set (see ‘3773 Diskette Data Sets”
following). The 3773 starts a diskette-to-line or diskette-to-printer job from the
SK data set at record 001. The only exception to this is when using update mode,
in which case, the record number can be selected for printing and updating. For a
diskette-to-printer job from the SL data set, the 3773 always begins at record 001.
Updating cannot be performed with the SL data set. Each record consists of 256
bytes stored in two diskette sectors, thus providing a maximum diskette capacity
of 242,688 bytes of data storage. Appendix E shows the diskette track and sector
format. Records consisting of less than 256 significant bytes cause NUL charac-
ters (hex ‘00’) to be inserted following the significant data, padding the record out
to 256 bytes. As with any diskette of this type, defective sectors due to physical
damage of the diskette will decrease the available storage capacity. Defective
sectors are skipped over the first time they are encountered; thereafter, they are
not used. An excessive number of defective sectors can cause a significant
decrease in storage capacity, and will degrade performance.

When receiving data over the communication line for writing on the diskette, data
blocks from the CPU cannot exceed 256 bytes. Blocks containing less than 256
bytes will be accepted and padded with NULs as they are written on the diskette.
BSC transparent data cannot be written on the diskette.

A data set name identifies a group of records for any particular job. The 3773
uses only three data set labels (see Appendix E for data set label descriptions).



Diskette Create Function

Exchange Format

3773
Data Set
Sector . Name Usage
8 - OJDR Operator Job Definition Record. This label is written

at CREATE time on a 3773. Forms definitions may
be written to and read from this data set (see “Using
the Diskette Storage Device to Define Printer Margins
and Tab Settings” in the Operating Procedures Guide).
If adiskette from a non-3770 is to be used, this label
need not be used.

9 ‘ SKO00 Keyboard to Diskette. This label is written at CRE- .
ATE time. Keyboard-entered data is written to this
data-set. If data is transmitted, only this data set is
transmitted. The data set name is not examined when
data is written or read; therefore, the data set name
may be any valid eight-character name. This data set
with valid extents must be present for the SLOO data
set to be written (see following description).

10 SLOO - Line to Diskette. This label is written when data is
first received from the line. Later, when more data is
received, the end-of-extent and end-of-data identifiers
are updated. This is the only data set that can be writ-
ten with data from the line. This data set begins im-
mediately after the data set described in the label in
sector 9. Therefore, the label in sector 9 must be writ-
ten before line-to-diskette data can be received.

When transmitting from the diskette device to the CPU, the entire data set
(described in label sector 9) must be transmitted. Data can be received onto the
diskette and written following any keyboard-entered data. Continuation of a data
set from the keyboard will destroy previous data received from the CPU. In this
case, the operator is warned by the 3773, but the warning can be overridden.
Either data set (described in label sector 9 or 10) can be independently selected
for printing.

New diskettes, or diskettes that have been previously used on other machines
(3741 or 3742, for example), must be prepared for use on the 3773 by performing
the diskette Create function before they can be written on the 3773. Diskettes
previously written on other machines in exchange format can. be read on the 3773,
however, without performing the diskette Create function. This function is under
control of the keyboard CODE key. This procedure writes the Volume Label and
Data Set Labels on track 00 of the diskette, as shown in Appendix E. Any data
previously written on the diskette, including forms control information, cannot be
accessed again. '

Exchange format (BSC) refers primarily to the sequence in which records are
written on the diskette. In order to improve throughput on the 3773, this format
is not used when writing a 3770 diskette in non-exchange format. For compatibil-
ity with non-3770 IBM products, the 3773 can write and read diskettes using this
format; however, throughput is reduced when data is transmitted from the disk-
ette, as shown in Appendix D. If a diskette is to be written in exchange format, it
must be so specified during the diskette Create procedure.
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Basic exchange data sets may be written by the 3773 from the line (SDLC only).
If a basic exchange data set is to be written, the'diskette must first have been
specified as an exchange diskette during the Create function or must have the
Extent Arrangement indicator set to ‘P’. See Appendix E (Data Format) for
more information. ‘

Diskettes written on a non-3770 IBM product can be read on the 3773 for
transmission (basic exchange only), but cannot be written on the 3773 without
first performing the diskette Create function unless the Extent Arrangement

indicator is set to ‘P’; see Appendix E (Data Format). Data previously written on

the diskette cannot be accessed after the diskette Create function is performed.

Data from diskettes written in exchange mode (BSC) on the 3773 is transmitted in -

256-byte blocks (two 128-byte sectors per block). The block length transmitted
by the 3770 from a basic exchange data set or any other diskette is the same as
the block length defined in the Data Set Label for the data set (1 to 128 charac-
ters).

Keyboard-to-Diskette Operation

Diskette-to-Printer Operation

2-12

Offline key entry to the diskette is basically the same as keying to the line. Data
enters the buffer character by character until the end of buffer is signaled; then
the buffer data is written on the diskette. If the 3773 is placed in Auto mode at
any time during the job, the buffer is automatically written to the diskette after
256 characters have been entered. If not in Auto mode, the code in the Numeric
Position Readout (NPR...refer to “3771/3773 Operating Controls”) indicates
that 256 characters have been entered, and EOB or EOM must be pressed to
write the buffer to the diskette. (Using SDLC, the EOM key causes the buffer to
be written to the diskette with an End of Chain (EOC) indicator).

Update mode operation allows use of the record number to recall records from the
diskette for update or correction. In this mode, records can be recalled into the
256-byte buffer. By use of the buffer edit keys to the right of the keyboard, the
record can be printed, updated or corrected, and then written back to the diskette
when the end-of-buffer is signaled. The end-of-buffer signal is automatic in Auto
mode, as just described for keyboard-to-diskette operation. In Auto mode, the .
next sequential diskette record reads into the buffer automatically, and the new
record number is displayed in the NPR.

Auto mode performs a special function during diskette-to-printer operation.
When the 3773 is placed in Auto mode, the current diskette record prints and the
machine stops. If desired, special instructions to the operator, such as type of
forms to use for a job, can be placed in the first 256-byte diskette record. If the
3773 is placed in Auto mode at the beginning of the job, only the first record for
the data set prints, and the machine halts to allow the operator to comply with the
printed instructions before proceeding with the job. When Auto mode is reset and
the job is resumed, the remainder of the data set prints without interruption, if no
unusual condition occurs. If the 3773 is not placed in Auto mode at the beginning
of the job, the entire data set prints without interruption. The HOLD PRINT
switch can also be turned on at any time to halt the job temporarily so that, for
instance, forms can be inserted or adjusted; printing stops at the end of the
current print line, and resumes when the switch is turned off.



Diskettes

Diskettes used with the diskette Storage Device consist of a small flexible disk
about 8 inches in diameter enclosed in a holder. Appendix F describes the disk-

ette used with the 3773, and describes diskette labeling and recommended han-
dling procedures.
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Features and Accessories (3771/3773 Models }1, 2, and 3)

Audible Alarm

Keylock

Operator ID Reader

~,
This section describes the special and specify features and accessories (purchase- -
only items) available for the 3771 and 3773 controllers and console printers. 1/0O
devices (3501 or 3521) that can be cable-connected to the 3771 controller, and
special features for these devices, are described in the “I/O Attachments” chap-
ter.

‘Door Keylock (3773 Only)

This special feature adds a keylock to the control unit door on the 3773.

This special feature provides a signal louder than the Operator Attention Speaker.
The alarm can be enabled or disabled by the operator. When enabled, and during
any job not using keyboard input, the alarm sounds for any device-error or
not-ready condition.

This special feature provides a key-operated switch that can be turned off to
disable the terminal. Online communication is possible with the Keylock off, if -
the terminal is placed in a ready state before turning the Keylock off, but any
operator. controls are disabled.

This special feature is a desk-top unit that reads magnetic-stripe operator-

identification cards. On machines using SDLC, the CPU can request the user’s
identification by sending a message to the terminal. The operator must then start .
a keyboard operation (which may or may not include keyed data), then, using a L
CODE key function, activate the ID reader. When the message code number

appears in the NPR display, the operator inserts an ID card into the reader. ID

card data is then transmitted to the CPU for verification; the CPU will allow

further communication only after receiving a valid ID. The ID card data is not

printed at the terminal, and cannot be buffer edited. An automatic EOB follows

the ID card data; further keying may occur before the EOM key is pressed.

A magnetic card may be inserted at any time during a keyboard-to-line job, using
the “Read ID”’ CODE key function. If the card is an operator identification, the
card data prints and buffer editing can be performed; further, the operator may
enter additional keyboard data if buffer space remains.

On BSC machines, the ID Reader cannot be selected from the CPU. The applica-
tion program can be written to inform the operator, using a printed message, when
to insert the ID card into the reader. A CODE key function causes a message
code number to appear in the NPR and selects the ID Reader. This function may
be used only on a keyboard-to-line operation.- Data may be keyed before the
function is used. When the badge is read, the buffer is sent to the CPU with an -
automatic EOM. The CPU must also provide checking and verification of re-
ceived ID card data and take whatever action is necessary depending on the data
received. Data read from the ID card is not printed on the terminal’s console
printer.

Card size must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch

thick. The magnetic stripe must be encoded in the American Banking Association )
N



i
!

Katakana Feature

EIA/CCITT Interface

Communication Driver

Communication Feature

BSC Multipoint

Integrated Modems

format, which provides for up to 40 characters, 37 of which are discretionary.
Card format and character sets are shown in Appendix B.

This specify feature provides a Katakana 127-character set on the console printer.
and a Katakan keyboard. The character set is shown in Appendix B.

This special feature is required for connection to common-carrier or customer-
supplied Data Communication Equipment (DCE), or to IBM standalone modems,
operating over a switched or non-switched communication facility. A 3771 or
3773 with this feature can also attach to a 3774, 3775, or 3776 with the Modem
Fan Out feature and an IBM 2400 BPS Integrated Modem, Multipoint Tributary
(see Figure 3-5). This feature provides an interface to the DCE that conforms to
the characteristics and specifications of EIA Standard RS-232C (U.S. and Cana-
da), or CCITT Recommendation V.24 (World Trade countries). The circuits
utilized by the 3770 are described in Chapter 1.

This special feature is required for communication. In addition, one of the line
control disciplines as described under “Communication Feature”” must also be
selected. The Communication Driver is available in two versions: without
business-machine clocking; or with 1200 bps business-machine clocking.
Business-machine clocking must be used when the DCE does not supply clocking
for received and transmitted data. On World Trade machines, the Driver with
business-machine clocking can also operate at 600 bps.

This special feature provides the line control discipline, and is available in three
versions: SDLC; BSC Point-to-Point; and SDLC/BSC Switch Control. The
SDLC/BSC Switch Control version provides both types of line control, selectable
by a switch on the terminal. If BSC multipoint operation is desired, the BSC
Multipoint feature must also be installed in conjunction with the BSC Point-to-
Point or SDLC/BSC Switch Control Communication feature. SDLC can operate
either point-to-point or multipoint. :

This special feature, installed in conjunction with the BSC Point-to-Point or
SDLC/BSC Switch Control Communication feature, permits the 3770 terminal to
be multidropped on the same non-switched communication facility with other
appropriately featured 3770 terminals or with other compatible BSC terminals.
With this feature, the terminal responds only to its specific address when polled or
selected by the CPU.

Integrated modems (special features) are incorporated in the controller, eliminat-
ing the need for an EIA/CCITT Interface feature. Connection to common-
carrier switched lines using these modems is via a common-carrier-supplied Data
Access Arrangement. These modems are compatible with appropriately featured
integrated modems available for the IBM 3704 /3705 Communications
Controllers.

Note: 1200 BPS Integrated Modems are not compatible with a 2400 bps modem operating at
half speed (1200 bps).
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1200 BPS Integrated Modem, Non-Switched Network :
This modem operates at 1200 bps over leased or pnvately owned half-duplex or
duplex lines. A 3770 terminal always operates in half-duplex mode, but line ‘
turnaround time can be reduced using a duplex communication line. ‘' The Com- R
munication Driver with business-machine clocking must be used with this modem.
This modem is compatible with the IBM 3976 Modem that is available for use in
World Trade countries.

1200 BPS Integrated Modem, Switched Network, with Auto Answer (U.S. and Canada)
This modem operates at 1200 bps over a switched network. With this modem, a
3770 terminal in unattended mode can automatically answer incoming calls. The
Communication Driver with business-machine clocking must be used with this
- modem. :

1200 BPS Integrated Modem, Switched Network, with Manual Answer (U.S. and Canada)

This modem operates at 1200 bps over a switched network. Incoming calls must
be manually answered. The Communication Driver with busmess machine
clocking must be used with this modem.

1200 BPS Integrated Modem; World Trade Public Switched Network
This modem operates at 1200 bps over a public switched network in certain World
Trade countries (not applicable in Japan). The Communication Driver with
business-machine clocking must be used with this modem.

ASCII
This special feature is available for use in the U. S. and Canada. Differences
between EBCDIC-coded and ASCII-coded machines are described in Appendix
G. :
Forms Stand Accessory ' ' N

The Forms Stand accessory (purchase only) facilitates handling of continuous
fan-fold forms used with the console printer.

Variable Width Forms Tractor
This special feature can be added to the 3771 and 3773 console printer for feeding
edge-punched continuous forms.” Forms ranging from 3 to 15 inches wide can be
used. Up to 6-part forms can be used, with a total thickness not to exceed 0.018
inch. Refer to “Components—Console Printer” for forms restrictions and
recommendations. ~
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Operating Controls (3771/3773 Models 1, 2, and 3)

POW'ER ON/OFF Switch: This switch controls ac power to the terminal. When

power is turned on, the bring-up diagnostics run and the terminal is left in local

mode with the PROCEED indicator on. Any other indicator on signals either a
failure in the terminal’s electronic components, that the HOLD PRINT switch is

. on, or that the Keylock is off. The operator should proceed as described in the

Operating Procedures Guide. If the tests complete successfully, the operator can

-proceed with terminal operation.

Keyboard watches, Keys, and Lights (Figure 2-3)

Switches

Keys

HOLD PRINT: Turning this switch on suspends printing on the console printer

and moves the print mechanism to the extreme left position so that forms may be

- inserted or adjusted. Printing resumes after the switch is turned off.

- EXTEND/ ALA_RM: This switch selects the single 512-byte buffer for keyboard-
. to-line or keyboard-to-diskette buffer edit operation. For jobs not using keyboard

input, the switch causes the Audible Alarm, if present, to sound when a device-
error or not- ready condition occurs.

PUNCH (3771 Only): This switch selects the 3521 Card Punch as the output
device for an online mode job.

DISK (3773 Only): This switch selects the diskette Storage Device as an output

 device for an online mode job.

HALF SPEED: This switch is active on World Trade machines using a modem
with half-speed capability. With the switch off, the modem operates at its maxi-

. mum rated speed. With the switch on, the modem operates at half its rated speed.

kBSC/ SDLC: At power-on time this switch selects either the BSC or SDLC
\me_tho'd of communication. The switch must be placed in the BSC position to

communicate using BSC procedures (see Chapter 7), or in the SDLC position to
communicate using SDLC procedures (see Chapter 8). After power-on, this
switch may be used to change the communication method by changing the switch
and pressing SYS RESET.

SYS RESET: This switch resets any machine errors, and causes the bring-up
diagnostics to run. The terminal is left in the condition described under “POWER
ON/OFF Switch.”

INDEX: This key causes the forms to feed one line, and stores an LF character in
the buffer. The next character entered will print in the next sequential print
position. An index function under control of the CODE key can also be per-
formed, and does not store a character in the buffer.
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This figure shows the EBCDIC keyboard arrangement.for use in the U.S. and Canada.

Figure 2:3.. 3771/3773 Keyboards
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FORM FEED: This key causes the forms to advance to the first printing line on ‘
the next form, and stores an FF character in the buffer. A form feed function
under control of the CODE key can also be performed, and does not store a
character in the buffer.

VERT TAB: This key causes the printer forms to advance to the next predefined
vertical tab stop, and stores a VT character in the buffer. If no vertical tab stops
are defined, the key causes a printer line feed.

SYS REQ (System Request): This key can be used to initiate a logon or logoff
message if the terminal is in local mode, or if the STANDBY light is on after a
previous online job.

START JOB/STOP JOB: Pressing this key starts a job. Pressing this key in
conjunction with the CODE key stops the job.

FORMS SET/READ: Pressing this key initiates the prompting sequence for
entering the margin settings and vertical and horizontal tab stops. On the 3773,
the settings are then written on the diskette if the DISK switch is on. Pressing the
CODE key in conjunction with this key reads the forms control information from
the 3773 diskette, or from the card reader attached to the 3771.

CNCL (Cancel): This key clears the buffer of all data.

During an SDLC online job, the CNCL key operates as follows:

« Receiving: If the CNCL key is pressed while receiving data, the terminal
transmits a negative response requesting a break in the output.

« Transmitting: If the CNCL key is pressed while transmitting data, the buffer is
cleared of all data and Cancel request is sent to the host.

ATTN (Attention): This key is active only on SDLC machines, and causes transmission
of an expedited Signal command to the CPU. The Signal request unit contains a Request-
to-Send code to stop the CPU from sending so that the 3771/3773 can begin sending to
the CPU. The application program in the CPU may or may not honor the Request to
Send. (See the chart on “SNA Network Commands” in Chapter 8 — “Programming Con-
siderations — SNA/SDLC Communications™.)

CODE: This key is used in conjunction with certain numeric or alphabetic
keyboard keys to select functions such as:

« Auto Mode Operation

« Print Error Log

« End Card—Inserts IRS character

+ Select Monitor Print (3771 only)

« Read ID Badge

«» Select Update Mode (3773 only)

« Read Forms Control from Cards (3771) or diskette (3773)

« Communications Facilities Testing

« Create diskette (3773)—FErases all information, including
forms control

e Select Manual Disconnect Mode

« Select Inquiry Mode Operation

« Select Monocase

Keys used in conjunction with the CODE key to select these functions are de-
scribed in the Operating Procedures Guide.
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PRINT VIEW: When this key is pressed during key entry, the print mechanism
moves to the right so that the last printed character can be seen. The print
mechanism is automatically repositioned for printing when the next data character
is entered. Pressing the key twice in succession causes the print mechanism to
move aside after each data key is pressed. The printer remains in this mode of
operation until the key is pressed again.

EOB (End of Block): Pressing this key causes the controller buffer’s contents to
be transmitted (online mode), or to be written to the 3773 diskette (offline
mode). For BSC, the transmission block is ended with an ETB character. For
SDLC, the buffer is transmitted indicating the data is not the last element of a
chain (see Chapter 8).

RESET: Pressing this key for error conditions resets the Audible Alarm. Press-
ing this key after a buffer edit operation restores the buffer pointer to the first
buffer position past the end of data in the buffer.

PRINT BUFFR (Print Buffer): Pressing this key causes data to be printed,
beginning at the current buffer position, through the end of data contained in the
buffer.

BUFFR RTN (Buffer Return): Pressing this key restores the buffer pointer to the
beginning of the buffer. Data is not destroyed and can be printed out or correct-
ed.

PRINT LINE: Pressing this key causes a line (or remainder of a line) to print,
beginning at the current buffer position, through the next NL or IRS character, or
to the end of the data contained in the buffer.

BUFFR LINE RTN (Buffer Line Return): Pressing this key restores the buffer
pointer to the beginning of the current line, or to the beginning of the buffer if
only one line has been entered.

During keyboard-to-card punch operation, if the 3771 is in Auto mode, pressing
this key causes the previously punched card to be duplicated.

PRINT CHAR (Print Character): Pressing this key causes a character to print in
the printer’s current print position. Holding the key down causes typamatic
operation (continuous printing) until the key is released.

BUFFR BKSP (Buffer Backspace): Pressing this key causes the buffer pointer to
back up one position (one character space). Data is not destroyed when back-
spaced over, and can be printed out or corrected. The BUFFR BKSP key cannot
be used to backspace into the previous line of data (as defined by the character
ending the previous line) or to backspace over other control characters (such as
HT, VT, or RS) contained in the buffer.

EOM (End of Message): Pressing this key causes data in the buffer to be trans-
mitted (online mode), or to be written to an attached device (offline mode). For
BSC, the transmission block is ended with an ETX character. Following a good
reply to the block, the 3770 transmits EOT, ending the job. For SDLC, the buffer
content is transmitted as the last element of a chain and the job ends (see Chapter 8).
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Lights

Device Indicators: An indicator is provided for each attached 1/0 device. The
device indicators are used to indicate device selection, not-ready conditions, and
device errors. Certain device errors cause the device to lose its ready condition,
and its associated light turns on to inform the operator that the device needs
attention.

Numeric Position Readout (NPR): This is a three-digit numeric display that
provides different indications depending on the operation being performed. On
the 3773, record numbers associated with the diskette Storage Device are dis-
played here. On both the 3771 and 3773, message code numbers providing
operator guidance and indicating system status and error conditions are indicated
in the NPR. These code numbers, in conjunction with other operator panel
indicators being on, are related to operating procedures described in the
Operating Procedures Guide.

ON LINE: For BSC, this light is on whenever the communication line is selected
as an input or output and the data link connection has been established. The light
blinks while data is being transmitted or received, and turns off when the data link
connection is broken. For SDLC, this light is on when the terminal is bound in a
session with the CPU, and turns off when the session is terminated (see Chapter
8).

STANDBY: For BSC, this light turns on when a job involving the communica-
tion line is started. The light‘ remains on until transmission begins, and then turns
off. It is off until the job ends, and another online job can be started after the
light turns on again. For SDLC, this light turns on when in communicate mode
and there is no active line job. The light remains on until a job involving the
communication line starts, and then turns off; it remains off until the job ends.

- When the STANDBY light turns on again, another online job can be started.

CPU SELECT: For BSC, this light indicates that the terminal has rejected a line
bid, an MPLC polling sequence, or an MPLC selection sequence from the CPU
because the terminal is not ready to operate in line mode. For SDLC, this light
indicates that the terminal has rejected a Bind request, or that SIGNAL has been
received from the CPU. (see Chapter 8).

OPRN CHECK (Operation Check): This light turns on and the Operator Atten-
tion Speaker sounds when the operator has performed an incorrect procedure, or
when some 1/0 device needs attention. A device light will also be on if an I/O
device needs attention. A message code number will be displayed in the NPR.
This number corresponds to an explanation or procedure, as described in the
Operating Procedures Guide. '

PRINT INHIBIT: For BSC, this light is not used. For SDLC, this light turns on
when the Inhibit Print command is received from the CPU and the keyboard is
unlocked. - This light is turned off when the Enable Print command is received.

SYSTEM CHECK: This light turns on and the Operator Attention Speaker
sounds when certain machine errors occur. A message code number will be
displayed in the NPR indicating the cause of the error. If an I/O device caused
the error, the appropriate device indicator will also be on.

PROCEED: Data entry from the keyboard is permitted when this light is on.
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""UPPER CASE: This light turns on when the keyboard is in n uppercase shift
(Upper Shlft key has been pressed).

AUTO: This light turns on when the ternﬁnal is in Auto mode. p—

MONITOR: This light is present only on the 3771, and turns on when monitor-
printing is selected.

UPDATE: This light is present only on the 3773, and turns on when the 3773 is
placed in update diskette mode.
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Chapter 3. IBM 3774 Communication Terminal Models 1 and 2
IBM 3775 Communication Terminal Model 1

Components
Controller
; Printers
N
3774 Console Printer
N’

The controller is contained in the terminal’s base. It controls input and output
operations, provides buffering for received and transmitted data, and provides the
data link control.

The controller operates in three modes: online mode, local mode, and offline
mode. After power on, or after completion of any offline job, the terminal is in
local mode, and can be used for document preparation, similar to typewriter
operation. From local mode, the control unit can be placed in either offline mode
or online mode. In online mode, the terminal can receive or transmit data over the
communication facility. In offline mode, the terminal can be used for data trans-
fer between attached 1/0 devices.

Mode of operation, device selection, forms control, and other parameters neces-
sary to perform a job are under control of a job definition entered into the con-
troller by the operator. Multiple (up to five) jobs can be defined and stored in the
controller, and can be selectively recalled by the operator for processing. Other
commonly used jobs can be selected without performing this complete job defini-
tion. Forms control and other parameters for these jobs are defined by the
controller.

The console printer used on the 3774 is a serial wire-matrix type printer. The
printer prints as the carrier moves in either direction (left to right or right to left).
The printer on the Model 1 prints up to 80 cps and the Model 2 prints up to 120
cps during continuous printing on a line. Right-to-left printing is done only when
printing from the controller’s buffer; during key entry, the printer prints only left
to right. :

Bidirectional printing eliminates the mechanical delay encountered in moving the
print mechanism back to the beginning of the print line after each line is printed,

" as is commonly done on most serial printers.

Printed characters are formed in a 7 x 8 dot pattern by selectively pushing the
eight print wires forward to contact an inked ribbon and the paper as the print
mechanism moves across the print line. A 94-character set, as shown in Appendix
B, is provided. The printer can print a maximum of 132 characters per line.

- &
The printer’s current print position is indicated by a scale and pointer on the print
mechanism. Margins and horizontal tab stop settings are electronically controlled,
and are set by the operator during the job definition procedure. These settings
are stored as part of the job definition, as described later under ‘“Job Controls.”

This printer uses a friction-feed platen for forms feeding and can accept single-
part continuous forms or 1-part to 3-part cut forms from 6 to 14-1/2 inches wide.
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3775 Console Printer

32

A Variable Width Forms Tractor special feature is available, and is required for
feeding edge-punched multipart continuous forms. With this accessory, up to
6-part forms (depending on paper and carbon thickness) ranging from 3 to 15
inches wide can be used. Forms cannot be more than 0.018 inch thick, and can be
from 3 to 14 inches long. The following restrictions and recommendations must
be observed when selecting forms for use on this printer: '

« Continuous-form card stock is not recommended.

« Stapled forms are not allowed.

« Multiple-part cut forms must be glued together at the top.

« Partial forms separation is not allowed.

« Crimped multiple-part cut forms are not recommended because they tend to
separate when wrapped around the platen.

« Continuous single-part forms used with the friction-feed platen must be
periodically adjusted to keep them feeding straight.

e S-part and 6-part forms should be tried to determine if legibility, forms feeding, and
print registration are acceptable. : '

Forms design considerations can be found in the publication Forms Design
Reference Guide for Printers, GA24-3488. To facilitate handling of continuous
forms, the Forms Stand accessory is recommended.

The 3775 console printer operates as a serial printer during keyboard entry, or as
a line printer when the keyboard is not the input device. Two character sets are
available on the printer—a 64- or 94-character set. The character set desired is
optional, and must be specified at time of ordering. Additional print belts can be
purchased and can be changed by the operator. The characters provided by each
of these character sets are shown in Appendix B. During continuous printing from
the controller’s buffer, the printer can print a line at a time at a maximum speed of
80 lines per minute using the 94-character set, or of 120 lines per minute using the
64-character set. The 94- and 64-character set belts are interchangeable, and the
printing speed automatically adjusts to the belt installed. Using a 64-character set
belt, the 3775 will convert the 26 lowercase alphabetic characters a through z to
uppercase characters.and print them. For Katakana machines, those Katakana
characters having codes equivalent to EBCDIC lowercase alphabetic characters |
are converted to uppercase alphabetic characters. Maximum line length is 132
characters.

' No job can be started with the printer in a not-ready condition. Always ensure that

sufficient forms are installed before startmg a job.

During keyboard entry, characters are printed when the operator stops keying
momentarily before the end of the line is reached. If the operator does not pause,
the entire line prints when the end of the line is reached. After printing, the platen
is lowered, making the entire print line visible. The character print positions are
shown by a numbered scale on the printer, and the next character to print is
indicated by a row of lights (light emitting diodes), one for each print position. As
the next character is struck, the platen raises, the character prints, and the print
position lights indicate the next position to be printed.

The character set is contained on a continuously rotating metal belt. As the belt
rotates, a comparison is made between the character in front of each hammer and
the character that is to print in that position. When the desired character is in
position to print, the hammer for that position is fired to force the paper and
ribbon against the character face to print the character.



Keyboard

The printer uses a pin-feed forms tractor for feeding 1-part to 6-part edge-
punched continuous forms. The tractors are adjustable to accept forms ranging
from 3-1/2 to 15 inches wide. Considerations for designing forms used with this
printer can be found in Forms Design Reference Guide for Printers,
GA24-3488.

The keyboard used on machines in the U.S. and Canada has 44 character keys and
a space bar, and other typewriter-like control keys. The arrangement of keys is
similar to that on a typewriter keyboard. On either side of the typewriter-like
keys are keys for controlling terminal operation. Lights located above the keys

-provide indications of terminal status and error conditions. This keyboard pro-

vides 88 characters in upper and lowercase shift (refer to Figure 3-7).

Typamatic operation of the Space Bar and the Backspace, Hyphen/Underscore,
and PRINT CHAR(acter) keys causes repetitive functions, simply by holding the
key down.

Keyboards for use in World Trade countries other than the United Kingdom have
47 -graphic keys, providing 94 characters. The keyboard for the United Kingdom
has an additional key (48 keys), and provides 94 characters in upper and lower-
case shift. This keyboard does not provide typamatic operation of the
Hyphen/Underscore key. Keyboard characters present on all keyboards are
shown in Appendix B.

Nomenclature on keyboard control keys, lights, and switches is provided for the
following languages:
"English
French
German
Italian
Japanese
- Spanish
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Operating Characteristics (3774/3775)

: Controller

The controller uses two 256-character buffers for temporary data storage. The
buffers alternate in use between input and output, and accept data from the input
device character-by-character (Figure 3-1). During either offline mode or online
mode operation, one buffer is always dedicated to input and the other to output.
While one buffer is accepting input data, the other may be sending output data.
When the input buffer fills and the output buffer empties, they exchange func-
tions. This arrangement allows:

« A consistent line rate with variable I/O (input/output) rate
« Overlap of input and output operations
« Checking of data before output or transmission

Input . . Output
. | 256-Char. ' -
Keyboard* . Buffer — Diskette No. 1
Card Reader - | Diskette No. 2
Diskette No. 1 »| Console Printer
Diskette No. 2 | 3784 Line Printer (3774)
Communications Line w 256-Char. Card Punch
= -1 Buffer Communications Line*
First buffer fills, second empties
Input Output
] 256-Ch [
-Char. .
Keyboard* —— =1 Buffer , D{skette No. 1
Card Reader | Diskette No. 2
Diskette No. 1 ) »| Console Printer
Diskette No. 2 ’ | ' 3784 Line Printer (3774)
Communications Line 256-Char. ] Card Punf:h ' )
—®1  Buffer - — Communications Line*
— )

Second Buffer Fills, First Empties

*See "Keyboard to Line or Diskette’ for keyboard-to-line opération.
Figure 3-1. 3774/3775 Dual Buffer Operation

The alternating-buffer scheme can be disabled for keyboard-to-diskette or
keyboard-to-line operations, making a single 512-byte buffer available for buffer
editing. This is described in more detail under “Buffer Edit.”



Job Control

Operator Job Definition

e,

Job controls allow setup and selection of operator-defined jobs, or selection of
certain terminal-defined jobs operating in either On-Line or Off-Line mode.

The operartor can define the parameters for a job by ‘placing the terminal in define
mode and following the prompting sequence as printed on the console printer.

During this procedure, the operator enters information such as:

"« A job identification number used to select the job for execution. Up to five
operator job definitions can be entered and stored in the terminal.
» ‘The input and output devices required for the job
» A dataset name if the job involves a Diskette Storage Device
« Printer margin settings ' '
« Printer horizontal tab settings
» Vertical forms control information

Other parameters that can be specified are:

'« Transparent Mode. Causes all card or diskette data to be transmitted in
transparent format.

» Compress. Causes compression of card data transmitted to the CPU or
written on an attached diskette device.

o Inhibit Interpret. Causes interpreting (printing) to be inhibited on the 3521
Card Punch with the Card Print feature.

o Delete Diskette Records after Read. Deletes all records (except job
definition) from the diskette after the specified data is read.

o Select Record Format Operation (see ‘“‘Special Features—Record
Format”). 7

s Omit Readback Check (3521). Disables the readback (punch) check on
the 3521.

The setup thus entered is stored in the terminal and remains available for selection
and execution until power is turned off, or until replaced by a different setup.
Five different jobs can be defined and stored, and are available for selection

- without the need for the operator to re-enter the setup each time it is desired.

 If a card reader is attached, a procedure is available to allow the operator to enter

the job definition from cards. If the Diskette Storage feature is installed, job
definitions, once entered, can be stored on the diskette. This allows the operator
to re-enter the job definition from an attached card reader or diskette device
following a power-off/power-on sequence.

If the same job setup is to be used for multiple terminals in the teleprocessing
system, it may be advantageous to supply, from a central location, diskettes
already written with operator job definition. After the job definitions for up to
five jobs are once entered and written out onto the diskette, that diskette can be
removed, another diskette inserted, and the same job definition written again.
Using this procedure, the same job definition can be written onto as many disk-
ettes as desired. '

Anytime the keyboard is selected as an input device (keyboard-to-line, for
example), data entered at the keyboard prints on the console printer. If printing
of data entered from any other input device is desired (such as card reader-to-line
operation), monitor printing can be specified to cause data to print. The details
for performing these procedures are in the Operating Procedures Guide.
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System-Defined Jobs . »
For fast automatic selection, other fixed-function jobs that do not require an
operator-definition procedure are also available. Input and output devices for

these jobs are selectable by use of certain of the numeric keyboard keys; labels O
above these keys indicate what devices they select (see Figure 3-7). When the R
keyboard is selected as the input device {keyboard to line, diskette, or card

punch), output to the printer also occurs. Data is printed as it is keyed. For jobs

involving a diskette device, data set names (refer to “Magnetic Diskette Storage’”)

are assigned by the system. The following jobs can be selected by use of these

keys:
Input (to) Qutput
Card Reader . . Punch
Card Reader . . Console Printer
Card Reader . . Diskette (data set name is SC00)
Card Reader . . Line
Card Reader . . 3784 Printer (3774 only)
Line . . . Card Punch
Line . . . Console Printer
Line . . . 3784 Printer (3774 only)
Line . . . Diskette 1(Data Set name is SL00*)
Keyboard . . Line, h
i v - Keyboard . . Diskette 1 (data set name is SK00)
Keyboard . .. Card Punch
| Diskette 1 . ) Line (all active data sets)
f . Diskette 1 . . Card Punch (all active data sets)
~ Diskette 1 - . . Console Printer (all active data sets)
Diskette 1 . . Diskette 2 (all active data sets) A
Diskette 1 . - . 3784 Printer (3774 only) -
Diskette 2 . . Line 4

N

*Incremented by 1 when an additional data set is written to the same diskette from the line.

For any of the above system-defined jobs or when not defined for operator-
defined jobs, the total form length will be 66 lines, with 61 lines printed. Data
"from the CPU can be formatted by use of printer control characters. If not,
! ' 132-character lines are printed. Horizontal tab stops are set in all positions. If an
! attached 3521 has the Card Print feature, interpreting (printing) will occur unless
Inhibit Interpret is specified for an operator-defined job. '

Output device selection (other than the console printer) for a line mode receive
operation can be overridden, and the diskette selected as the destination for
received data, by turning on the DISK switch. With this switch on, data received
over the communication line is written on the diskette...regardless of any output
device component selection other than the console printer received from the CPU.

Job Selection v
To begin a job, the operator may select one of the stored operator-defined jobs, or

one of the system-defined jobs. At job-selection time, an additional parameter
that can be specified for the job is a data set name, if the job involves an attached
diskette device. If the diskette is the input device, the beginning record number of
the data set for the job can be specified; if not, the data set begins with the first
record of the data set. :
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Buffer Edit

CPU Interrupt |

After the job is selected and started, the active devices for the job are indicated in
the keyboard device lights. When the diskette is selected for the job, the current
record number is displayed in the NPR; otherwise the NPR is blank.

Buffer edit allows the operator to correct errors before data entered into the
controller’s buffer is transmitted to the remote station or written to an attached
output device. Keyboard keys are provided to reset to the buffer beginning,
return to the beginning of the current line, or to backspace a character at a time.
Data can then be printed out for verification or altered before transmission.

In normal operation, one 256-byte buffer is filled, edited, and then transmitted.
Buffer contents can be transmitted by pressing either EOB or EOM. If EOB is
pressed to cause transmission, input can continue into the other buffer. If EOM is
pressed, no further input can be accepted until the SYS REQ key is pressed.
Buffer edit can be optionally extended to encompass both buffers, or 512 bytes,
by turning the EXTEND/ALARM switch on. In this case, the dual alternating-
buffer scheme is inactivated, and the buffers become a single 512-byte buffer
dedicated to input from the keyboard. In keyboard-to-line operation, the 512-
byte buffer is filled, edited, and transmitted and must be properly acknowledged
by the CPU. The buffer contents are transmitted in two 256-byte blocks. If
EOM or EOB is pressed to transmit the buffer contents after 256 or fewer charac-
ters have been entered, only one 256-byte block is transmitted.

On output from the buffer to an attached Diskette Storage Device, the 512-byte
buffer is written as two 256-byte records onto the diskette before further key-
board entry is allowed. If EOM or EOB is pressed to cause output to the diskette
device after 256 or fewer characters have been entered, the second 256-byte
record consists of all NUL characters.

Buffer edit capability can be further extended by addition of the Record Format
feature. This feature provides a 2048-byte buffer, which can be used during
keyboard-to-line and keyboard-to-diskette applications. See ‘‘Features and
Accessories—Record Format Feature” for additional information.

This mode of operation allows an offline job to be suspended at the CPU’s
request, an online receive operation to be performed, and an automatic return to
offline mode operation. Interrupt is not allowed when a Record Format job (see
Appendix H) is in progress, or when one of the CODE key functions (see
“Operating Controls” in this chapter) is in progress. When the INTRP (Interrupt)
switch is on, and with the terminal operating in offline mode, a line bid (or MPLC
selection) from the CPU will cause the offline job to be suspended.

The CPU may or may not use component selection to select the output device
(diskette, printer, or punch) at the terminal. If the selected device is the printer or
punch, and that device is being used by the offline job, a receiver abort (EOT) is
sent to the CPU (switched network operation) and the terminal returns to offline
mode. On multipoint machines, a NAK response is transmitted. This is done to
prevent mixing of printed or punched data.

The diskette device can be selected and the offline job interrupted even though it
is being used offline. The received data is written under a new data set name.
When the offline job is resumed, the offline data set is continued as a segmented
data set.

IBM 3770 Data Communication System—System Components 3-7



Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

| Compression/Expansion

If component selection is not used, the console printer will be selected for data
output if it is not being used by the offline job. The DISK switch can be used to
override any component selection other than the console printer, and to cause any
data received to be written onto the diskette.

Throughput on machines may be increased by specifying Compress in the job
definition. If this option is specified, consecutive space characters are removed
from transmitted data from the card reader and reinserted in output data by the
receiver.

| Using BSC—Space Compression[Expansion

When the 3770 is transmitting in BSC, and has read two or more consecutive
space characters from a card reader, it will transmit an IGS (hex ‘1D’), followed
by a character (binary number) specifying the number of omitted spaces. This
binary number represents a minimum of 2 and a maximum of 63 spaces. If more
than 64 consecutive spaces are read from the input device, a second IGS sequence
is transmitted.

The binary numbers representing the omitted spaces are defined as follows:

Number EBCDIC:

of Spaces 01234567
2 01000010
3 01000011
63 01111111

Space compress and transparent mode cannot both be specified in the job
definition. '

These sequences can also be received in data from a CPU, and will cause reinser-
tion of the spaces (expansion) into printed data or into cards punched on an
attached 3521 Card Punch. Expansion is automatic and does not have to be
specified in the job definition. Compressed data received onto an attached
diskette device will be expanded on output from the diskette to another attached
output device.

| Using SDLC—Space or Data Compression/Expansion

3-8

When the 3770 is transmitting in SDLC from a card reader, a String Control Byte (SCB)
character (see definition following) is transmitted either in front of each string of data
characters or instead of consecutive (repeated) space characters (called compression). The
SCB character identifies the type of data string and contains the binary count of the num- '
ber of characters that follow, or the number of space characters to be inserted (repeated)
at the receiver (called expansion). The binary number represents 2 minimum of 1 and a
maximum of 63. If more than 63 characters are involved, a second SCB character is
transmitted.
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Problem Determination

Error Logging

Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

String Control Byte (SCB) Definition:

|  Bits Oand I identify the data string: ’
00 - No Compressed Characters. The binary count field (bits 2-7) contains
the number of the bytes between this SCB and the next SCB.
I 01 - Not used by the 3774/3775.
10 - Compressed Space Characters. The count field contains the number

of space characters represented by this SCB. The next SCB follows in
the next byte.

11 - Compressed Data Characters (Outbound only; CPU to 3774/3775). The
count field contains the number of times the data character following this
SCB is to be repeated at the receiver. The next SCB follows the data char-
acter to be repeated

Bits 2 through 7 contain a binary count of the data characters that follow, or space
or data characters to be inserted at the receiver.

Example: Repeat the asterisk (*) character (X‘5C’) 21 times

SCB Character Bits Repeated Character Bits
01234567 012345¢67
11010101 01011100
Na—— c— = ~ '
Binary 21 X5C
XD5’

The controller has built-in tests that run each time the power is turned on or the
SYSTEM RESET switch is operated. These tests, when successfully completed,
have checked the major portion of the controller and verified that the electronic
circuits are operating properly. The terminal is then in local mode. The tests
require a few seconds to run and leave the terminal in a state with the PROCEED
indicator on; this informs the operator that operation can proceed. Any other
indicator being on after the tests have run signals either that a failure occurred in
the controller’s electronic components, that one of the mode switches is on, or
that the Keylock switch is turned off.

Problem determination tests selectable from the keyboard reside in the terminal.
The operator can use these tests to isolate problems to the terminal or to the
communication facilities. Communication-facility tests also include online tests
provided by the CPU access method.

Information about errors encountered during normal operation are recorded in an
error log that can be printed out by the Print Error Log function. When errors
that cannot be corrected by operator action occur, or when' intermittent internal
machine errors that impede operation occur, the operator should call for a printout
of the error log before turning the terminal’s power off (the error log is lost when
power is turned off). This information should be retained and given to the service
representative, who will use it to isolate the cause of the problem.
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Operator Attention Speaker

Console Printer

Vertical Forms Control

This device produces an audible tone to signal the operator that a procedural error
has occurred, or that some input or output device requires attention. Upon Y
hearing the tone, the operator can refer to the keyboard indicators, which will

indicate the cause of the tone. The speaker also sounds during keyboard/printer

operations ten spaces before the printer’s right margin is reached, or ten spaces

before the buffer is full.

The printer alone can be specified by the job definition as the output device, or
can be selected for monitor printing of data to be transmitted or received. For
example, an online job can specify the card reader as the input device, and the
communication line as the output. If monitor printing is desired, data can then be
printed locally and transmitted. For receiving, the line might be specified as the
input and the diskette device as the output. If monitor printing is desired, received
data is printed and written on the diskette. Monitor printing is selected by turning
on the UPDATE/MONITOR switch. Monitor printing on the 3774 is not possi-
ble when the 3784 Line Printer is the primary output device.

During the job definition, margin settings and vertical and horizontal tab stops are
entered and stored in the terminal. When the particular job is selected, these
settings become effective. The settings remain in effect until a new job is called
for, or power is turned off (see ‘“Job Control—Operator Job Definition”).

Assuming a keyboard-to-line operation, data entered into the keyboard prints on
the console printer. The character also enters the transmission buffer, and the
buffer is transmitted when the end of buffer or end of message is signaled.

Certain printer function characters can be received within data from the CPU to
cause formatting of the data as it is printed on the console printer. The characters
that can be recognized by the printer, and the operation they cause, are described
in Chapter 7.

Vertical forms control allows the operator to specify the vertical format of forms
by print areas and skip areas. Once the format is entered, automatic operation
causes the forms to advance when specified text areas are completed. The proce-
dure for entering the vertical forms control is contained in the Operating Proce-
dures Guide. Control characters used for vertical forms control are described in
Chapter 7.

Horizontal Format Control

Printer margins and horizontal tab settings are entered at the beginning of a job
and stored in the terminal. The procedure for setting margins and horizontal tab
stops is contained in the Operating Procedures Guide. These settings are entered
during the job definition procedure, and remain available for selection until they
are changed by the operator, or until power is turned off. Control characters used
for horizontal format control are described in Chapter 7.

Horizontal tab setup permits the Tab key to be used to skip areas within a line

that are not to be printed. This is similar to typewriter operation, except that the

tabbing is electronically controlled. When Tab is pressed-during keyboard entry,

the print position moves to the right to the next tab stop, and an HT character is ,
stored in the transmission buffer immediately following the last data character. S



Data for the next field then begins stormg in the buffer immediately followmg the
HT character.

The relationship between the print position indicated on the printer and the buffer
position at which data is entered is not a one-to-one relationship. At the begin-
ning of a job, or after data has been read out of the buffer, new data will always
begin storing into the first buffer position. Data begins printing, however, at
wherever the left margin is set, as defined by the job definition. Several lines of

data, each delineated by format control characters, can be contained in a single
buffer. ' '

Keyboard Entry to Line or Diskette

Keyboard
In Auto Mode
Not in Auto Mode

Data entered via the keyboard is stored character by character into the buffer and
remains there until the end of the buffer is signaled. As data is entered, it also
prints on the console printer. The end-of-buffer 51gnal is under control of the
Auto mode CODE key function.

In Auto mode, keying into the buffer is ended depending on the output device.

Diskette as Output: Using the diskette as the output device, the buffer is ended
automatically when the buffer becomes full (256 characters have been entered).
Input to the other buffer can continue without 1nterrupt10n of the operator’s
normal keying cadence.

BSC Line as Output: - When keying to a BSC line as an output device, Auto mode
does not apply.

SDLC Line as Output: When keying to an SDLC line as an output device, the
buffer is ended and will be transmitted when the CR (New Line) key is pressed.
A NL (New Line) character is placed in the buffer as the last character.

When not in Auto mode, data from the keyboard is handled depgnding on the
output device. -

Diskette as Output: Using the diskette as the output device, data from the
keyboard is not accepted after 256 characters have been entered (the Operator
Attention Speaker sounds to alert the operator). The operator must then press
EOB or EOM to read the data out of the buffer. Input to the other buffer can
continue while data previously entered is being read out.

BSC Line as Output: When keying to a BSC line as an output device, data from
the keyboard is not accepted after 256 characters have been entered (the Opera-
tor Attention Speaker sounds to alert the operator). The operator must then press
EOB or EOM to cause the buffer to be transmitted. If EOB is pressed, keying can
continue into the other buffer. If EOM is pressed, no more keyboard input can be
accepted.
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SDLC Line as Output: When keying to an SDLC line as an output device, the
buffer is ended automatically when 256 characters have been keyed in, and the
buffer is transmitted to the line. Keying into the other buffer can continue
without interruption of the operator’s normal keying cadence. If less than 256 ‘ '
characters are keyed in, the buffer can be transmitted by pressing EOB or EOM. S
If EOB is pressed, keying can continue into another buffer. If EOM is pressed, no
"more keyboard input can be accepted. Whether the 3770 is in Auto mode or not,
less than 256 characters can be transmitted or read out by pressing EOB or EOM.

! Monocase Output from Keyboard
By use of a CODE key function, monocase (uppercase only) output from the
keyboard can be specified. This permits uppercase alphabetic (26 characters A
through Z) keyboard entry without use of the Shift key. Other uppercase charac-
ters must still be selected by use of the Shift key.

Keyboard Entry to Card Punch
: Using the card punch as output, the AUTO switch being on does not cause

automatic buffer readout as is done when using line or diskette as output. With
the AUTO switch on, buffer readout and punching takes place when the Return
key is pressed. Also, with the AUTO switch on, cards may be duplicated by
pressing BUFFR LINE RTN and Return; by repeatedly pressing BUFFR LINE
RTN and Return, as many cards as desired can be duplicated. With the AUTO
switch OFF, EOM or EOB must be pressed to cause the buffer to read out and
punch.




Features and Accessories (3774/3775)

This section describes the special and specify features and accessories (purchase-
only items) available for the 3774 and 3775 controllers and console printers. 1/0
devices that can be cable-connected to the controller, and special features for
these devices, are described under “I/O Attachments” (Chapter 6).

Magnetic Diskette Storage
o The Diskette Storage Devices are compact units contained in the terminal’s base.

Data is recorded on a small flexible operator-changeable diskette. The Diskette
Storage Device can accept input data entered into the controller’s buffer either
from the communication line during online operation, or from the terminal’s
keyboard or other attached input device during offline operation. Batch data can
be stored on the diskette during offline operation and subsequently transmitted to
the CPU, resulting in increased throughput and reduced communication costs in
many applications. '

Two devices may be attached to the 3774 or 3775. The first Diskette Storage
Device (Figure 3-2) is contained in the lower left side of the controller. The
second device is contained in an extension attached to the right side of the
controller.

Each diskette provides a maximum of 242,688 bytes of data storage. With the
addition of a second Diskette Storage Device to the 3774 or 3775, the following
operations are possible:

« Read from diskette 1, write to diskette 2 (single data set or all active data sets).

e Transmit from diskette 2 and receive on diskette 1.

« Automatic continuation of job from diskette 1 to diskette 2 (except with
keyboard input). If diskette 1 fills, writing data will automatically continue on
diskette 2. When reading all active data sets or a multivolume data set from
diskette 1, reading data automatically continues on diskette 2. '

« If the Record Format feature is installed: Read data from diskette, key in or
update data, and write to either the same diskette or the other diskette.

With diskette storage, job-definition information can be stored on and recalled
from diskette 1. If not stored on the diskette, job definition is lost after power is
turned off, and must be re-entered after power is turned on.

The ability to transmit from diskette 2 and receive on diskette 1 during a single

"session with the CPU permits maintaining the integrity or format of data on
diskette 2. With only one Diskette Storage Device, or if transmitting from disk-
ette 1, any data received is written as a data set onto the same diskette. By
transmitting data from diskette 2, any received data is then written onto diskette
1, thus preserving diskette 2 in its original condition. This type of operation is
also useful when data to be transmitted is written in exchange format (see
“Exchange Format” in this chapter). Since the 3770 cannot write on a diskette
written in non-3770 exchange format, received data could not be written back
onto the same diskette. By placing the exchange format diskette on diskette 2 for
transmission, and receiving data onto diskette 1, this operation can be accom-
plished without operator intervention.
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3774 With First Diskette Storage Device

3775 With Second Diskette Storage Device

Figure 3-2. Diskette Storage
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Diskette Records

Diskette Data Sets

This section describes 3770 operation in reading E or T type data sets. Basic

~ exchange data sets are described in Appendix E (Data Format). Each record

written on the diskette is identified by a record number (1 through 948) that is
assigned by the controller. This record number can be used in subsequent opera-
tions to selectively recall records from the diskette for update or correction,
printing, transmission, etc. Each record consists of 256 bytes written into two
128-byte diskette sectors, thus providing a maximum capacity of 242,688 bytes of
data storage on each diskette. Records consisting of less than 256 significant
bytes cause NUL characters (hex ‘00’) to be inserted following the significant
data, padding the record out to 256 bytes. As with any diskette of this type,
defective sectors due to physical damage of the diskette will decrease the available
storage capacity. Defective sectors are skipped over the first time they are
encountered; thereafter, they are not used. An excessive number of defective
sectors can cause a significant decrease in storage capacity, and will degrade
performance. On machines having two Diskette Storage Devices, data sets with
an excessive number of defective sectors can be read from diskette 1 and written
to diskette 2. Data copied on diskette 2 is thus “closed up” toward the beginning

of the diskette, by elimination of the defective sectors.

When receiving data over the communication line for writing on the diskette, data
blocks from the CPU cannot exceed 256 bytes. Blocks containing less than 256
bytes will be accepted and padded with NULs as they are written on the diskette.

Each group of records for a particular job is identified by a data set name that is
entered by the operator or assigned by the terminal. On output from the diskette, all
records written under this data set name comprise the data for that job. During online
operation, all data sets on the diskette or any specified data set can be transmitted.
After transmission, all diskette data can be deleted if specified by the job d=finition, to
provide storage space for received data. If the data is not deleted, additional data
received from the line is assigned to the next available diskette area. For system-
defined jobs using the diskette device as output, data set names are assigned by the sys-
tem. These data set names are defined under “System-Defined Jobs,” and all begin
with the letter “S”. For operator-defined jobs, the data set name must be four char-
acters. The first two characters must be alphabetic, and the second two numeric. The
3774 or 3775. can handle up to 18 different data sets on a single diskette.

* Data sets exceeding the diskette capacity can be continued on another diskette.

During an online receive operation or offline mode card-to-diskette operation, the
controller signals the operator when the diskette capacity has been reached. The
operator can continue the job after replacing the full diskette with another disk-
ette. If a second Diskette Storage Device is present, continuation on the second
diskette is automatic, if it is ready to operate.
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Data Sét Labels

Each data set on the diskette is identified in a Data Set Label, which is shown in

Appendix E. A data set must be “closed” before it can be accessed for transmis-
sion, printing; punching, etc. A data set 1s closed (dependmg on the job) as W
follows:

» Card Reader to Diskette: EOF from the Card Reader.

« Line to Diskette: Block ended with ETX followed by EOT. ‘Ignore
ETX/EOT’ should be specified by a CODE key function if it is desired that all
data received from the line be written as a single data set. In this mode, the
ETX/EOT causes the data set to be closed, but it is re-opened if additional
data is received from the line.

Note: Closing a data set requires that the disk head seek to track 0 on the diskbettke, thel"éby ’
affecting throughput based on the number of tracks to be crossed.

+ Stop Job is signaled by the operator.

A data set written on the diskette from the line (either dunng a CPU interrupt or
when data is received onto the diskette before transmitting from the diskette), is
flagged in the Data Set Label as *‘inactive.” This prevents the data set from being
transmitted or included in any intervening job until the operator changes its status
to active. The operator may also change the status of any data set to inactive,
thereby excluding it from any job.

As stated before, up to 18 data sets with different names can be accommodated
on the diskette. Each different data set name requires one of the 18 sectors
reserved on track 00 for a label for that data set. Anytime a data set is closed,
another data set created, and a previous data set reopened, an additional data set
label sector (one of the 18) is used. Thus it is possible that, using only two data
set names and by alternately closing and reopening these two data sets, all 18 data
set label sectors can be used up. When the last sector is used, only the last opened
data set is available for further entry. (Any data set on a full diskette or one with M’
all labels used may be updated.) On machines having a second diskette device,

data sets so written can be copied from diskette 1 to diskette 2, and all segments

of the data set will be written continuously using one data set label. So, to ensure

maximum utilization of diskette storage capacity, the foregoing must be taken into
consideration when designing applications and job setups for the terminal.

After a data set received from the line is closed as a result of a block ended with
ETX followed by EOT (““ignore ETX/EQT inactive), another data set received
from the line will cause the numeric portion of the data set name to be increment-
ed (for example, AAOO becomes AAO01). Th1s new name is stored in the active
job definition.

When a diskette fills from the line, and the data set is continued on a second
diskette (multivolume data set), a data set is opened on the second diskette using
the same name as the one that filled the first volume (the name is not increment-

ed), provided that the same name does not already exist on the second volume. If

the same data set name already exists on the second diskette, the numeric portion
of the data set name is incremented unless “ignore ETX/EOT” is active. If
“ignore ETX/EOT” is active, the data set name is never incremented, and data on
the second volume will be linked to any existing data set with the same name.
Therefore, the operator must be cautious and fully aware of diskette contents in
order that multiple volume data set integrity be maintained.



Diskette Create Function

Exchange Format

New diskettes, or diskettes that have been used previously on other machines
(IBM 3741 or 3742, for example), must be prepared for use on the 3774 or 3775
by performing the Diskette Create function before they can be written on.
Diskettes previously written on other machines in exchange format (see
“Exchange Format” in this chapter) can be read on the 3774 or 3775, however,
without performing the Diskette Create function. This function is under control
of the keyboard CODE key. This procedure writes the Volume Label and Data
Set Labels on track 00 of the diskette, as shown in Appendix E. Any data previ-
ously written on the diskette, including job definition, cannot be accessed again.

Exchange format (BSC) refers primarily to the sequence in which records are
written on the diskette. In order to improve throughput on the 3770, and to allow
segmenting of data sets, this format is not used when writing a 3770 diskette in
non-exchange format. For compatibility with non-3770 systems or devices, the
3770 can write and read diskettes using the exchange format; however, through-
put is reduced when data is transmitted from a diskette written in exchange
format, as shown in Appendix D.

If a diskette is to be written in exchange format, it must be so specified during the
Diskette Create procedure. When writing on an exchange diskette during an
offline job, CPU interrupt should not be allowed if this would cause segmenting of
the data set. If a data set should become segmented on an exchange diskette, it
can be copied to another exchange diskette if the machine has a second Diskette

- Storage Device, thus eliminating the segments. Because exchange format does not

permit segmenting of data sets, the diskette could not subsequently be read by
another non-3770 system. Data transmitted from diskettes written in exchange
format by the 3770 is transmitted in 256-byte blocks (two 128-byte records per
block). The block length (data) transmitted by the 3770 from a non-3770-
created diskette is the same as the block length defined in the Data Set I.abel for
the data set (1 to 128 characters).

Basic exchange data sets may be written by the 3774 or 3775 from the line
(SDLC only). If a basic exchange data set is to be writteri, the diskette must first
have been specified as an exchange diskette during the Create function and must
have the Extent Arrangement indicator set to ‘P’. See Appendix E (Data Format)
for more information.

On machines with a second diskette Storage Device (referred to as diskette 2), a
3770 diskette (BSC) can be converted to an exchange diskette (BSC) by reading
the 3770 diskette on diskette device 1 and writing on diskette device 2 in ex-
change format. Segmented data sets will be written as continuous data sets during
this conversion. The diskette used in diskette 2 must have been previously
prepared by the operator performing the Diskette Create function, with specifica-
tion that the diskette be written in exchange format. Conversely, a diskette
written in exchange format by the 3770 can be converted to a 3770 format
diskette by reading the exchange diskette on diskette device 1 and writing on

diskette device 2 in non-exchange format. The diskette used in diskette 2 must

have been previously prepared by use of the Diskette Create function, without
specification that it be written in exchange format.

Exchange diskettes written on a non-3770 IBM product can be read for transmis-

sion (basic exchange only), but cannot be written on, by the 3770 without first
performing the Diskette Create function. Data previously written on the diskette
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cannot be accessed after this function is performed. Exchange diskettes written
on a non-3770 IBM product cannot be copied, nor can individual data sets.
Non-3770 diskettes are read one sector at a time into the buffer. When the buffer
1s written to the 3770 diskette, two sectors at a time are written; thus the data set
from the non-3770 diskette would be doubled in size.

Keyboard-to-Diskette Operation

Offline key entry to the diskette is basically the same as keying to the line. Data
enters the buffer character by character until the end of buffer is signaled; then
the buffer data is written on the diskette. If the AUTO switch is on, the buffer is
automatically written to the diskette after 256 characters have been entered. If
the AUTO switch is OFF, the code in the Numeric Position Readout (NPR...see
“3774/3775 Operating Controls”) indicates that 256 characters have been
entered, and EOB or EOM must be pressed to write the buffer to the diskette.
(There is no difference in operation between using the EOB or EOM key to write
the buffer to the diskette.) Data also prints on the console printer as each charac-
ter is keyed. '

Update mode operation allows use of the record number to recall records from the
diskette into the 256-byte buffer for update or correction. By use of the buffer
edit keys to the right of the keyboard, the record can be printed, updated or
corrected, and then written back to the diskette when the end-of-buffer is sig-
naled. After the buffer is written back to the diskette, if the AUTO switch is on,
the next sequential diskette record reads into the buffer and the new record
number is displayed in the NPR. '

/

Diskette-to-Printer Operation

Diskettes

Record Format

318

The AUTO switch performs a special function during a diskette-to-printer opera-
tion. When the AUTO switch is turned on, the current diskette record prints and
the machine stops. This can be done to allow the operator to stop a job and later
restart it. The job can be resumed at the point where it was stopped by specifying
the buffer number at job-selection time when the job is restarted. If desired,
special instructions to the operator (such as type of forms to use for a job) can be
placed in the first 256-byte diskette record for the data set. If the AUTO switch is
turned on at the beginning of the job, only the first diskette record for the data set
prints, and the machine halts to allow the operator to comply with the printed
instructions before proceeding. When the AUTO switch is turned OFF, the
remainder of the data set is printed without interruption, if no unusual condition
occurs. If the AUTO switch is OFF at the beginning of the job, the entire data set
prints.

‘Diskettes used with the Diskette Storage Devices consist of a small flexible disk

about 8 inches in diameter enclosed in a holder.” Appendix F describes the disk-
ettes used by the 3770, and describes diskette labeling and recommended handling
procedures.

The first Diskette Storage Device is a prerequisite for this special feature. The
Record Format feature adds two separate functions to the 3774 or 3775, as

~ follows:

« Record Format Control, which provides the capability to use multiple input
and output devices for input and output by field within the media.

« Variable Length Buffer, which provides a 2048-byte buffer for additional
buffer edit capability for keyboard entry to line or diskette.

i

)



Record Format Control

Variable Length Buffer

Record Format Control allows creation of output records from either or both of
two input sources: the keyboard, and either a Diskette Storage Device (a prerequi-

_site for the Record Format feature) or an attached card reader. Fields from the

source data can be selected and merged in any sequence. Qutput of each selected
field can then be directed to one or both of two outputs: the console printer, and
either a Diskette Storage Device or an attached card punch (Figure 3-3).

Operations possible with this feature include:

» Different report and file outputs from the same file

» Random selection and sequencing of fields

« Sequential file search and file update

« Selective transaction processing

» Buffer print and edit of keyboard-entered data

« Use of same diskette for file update (one data set to another)

Card or Diskette : Printer

Record Format
Specification

Record Format
Program

Buffers

Keyboard Punch or Diskette

Figure 3-3. Record Format

A Record Format Specification describes the parameters necessary to select the
input information and assemble the output information. Once coded, this specifi-
cation is written on the Diskette Storage Device as a data set either from the CPU,
from cards; or from the keyboard. This data set is then selected from the diskette
device for execution when the Record Format job is started. Appendix H shows
an example of a Record Format job and describes how to write a Record Format
Specification.

The 2048-byte buffer provided with the Record Format feature can be used as a
variable length buffer during keyboard to line or keyboard to diskette applications
to extend the buffer edit capability. This buffer is selected by turning the
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Audible Alarm

Keylock

Operator ID Reader

3-20

Operator ID Reader

EXTEND/ALARM switch on. Without the Record Format feature, this switch
would select single 512-byte buffer edit operation. Data is written to the 2048-
byte variable-length buffer, where it remains until transmission to the CPU or
writing on the diskette is desired by the operator. The entire 2048 bytes of data
remains available to the operator for additional editing until it is transmitted or
written to the diskette. Using the 2048-byte buffer, edit capability is extended to
include insertion or deletion of characters. Data following the inserted or deleted
characters is shifted in the buffer to accommodate inserted characters, or to ““close
up’’ data during deletion. Data is transmitted from the variable length buffer in
256-byte blocks, when transmission to the CPU or output to the Diskette Storage
Device is called for. Update diskette mode operates with the variable length
buffer in 256-byte blocks only.

This special feature provides a louder signal than the Operator Attention Speaker.
The alarm can be enabled or disabled by the operator. When enabled, and during
any job not using keyboard input, the alarm sounds for any device-error or
not-ready condition.

This special feature provides a key-operated switch which can be turned off to
disable the terminal. On-line communication is possible with the Keylock off, if the
terminal is placed in a ready state before turning the Keylock off, but any operator
controls are disabled.

This is a device that reads magnetic stripe operator identification cards. The
reader is mounted behind the hinged door on the left of the controller’s base
(Figure 3-4).

Figure 3-4. Operator ID Reader



Katakana Feature

Communication Driver

On machines using SDLC, the CPU can request the user’s identification by
sending a message to the terminal. The operator must then start a keyboard
operation (which may or may not include keyed data), then, using a CODE key
function, activate the ID reader. When the message code number appears in the
NPR display, the operator inserts an ID card into the reader. ID card data is then
transmitted to the CPU for verification; the CPU will allow further communica-
tion only after receiving a valid ID. The ID card data is not printed at the termi-
nal, and cannot be buffer edited. An automatic EOB follows the ID card data;
further keying may occur before the EOM key is pressed.

A magnetic card may be inserted at any time during a keyboard-to-line job, using
the “Read ID”” CODE key function. If the card is an operator identification, it is
read as described above. If it is not an operator identification, the card data prints
and buffer editing can be performed; further, the operator may enter additional
keyboard data if buffer space remains.

" On BSC machines, the ID Reader cannot be selected from the CPU. The applica-

tion program can be written to inform the operator, via a printed message, when
to insert the ID card. A CODE key function causes a message code number to
appear in the NPR and selects the ID Reader. This function may be used only on
a keyboard-to-line operation. Data may be keyed before the function is used.
When the badge is read, the buffer is sent to the CPU with an automatic EOM.
The CPU must also provide checking and verification of received ID card data and
take whatever action is necessary depending on the validity of the data. Data read
from the ID card is not printed at the terminal.

Cards must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch thick.
The magnetic stripe must be encoded in the American Banking Association
format, which provides for up to 40 characters, 37 of which are discretionary.
Card format and character sets are shown in Appendix B.

This special feature is available for use in the U. S. and Canada. Differences

" between EBCDIC-coded and ASCII-coded machines are described in Appendix

G.

This specify feature provides a Katakana 127-character set on the console printer,
and a Katakana keyboard. The character set is shown in Appendix B. On the
3775 console printer, using this character set reduces printing speed to 40 lines
per minute maximum. (Printing speeds are not affected on the 3774 console serial
printer with the Katakana feature installed.)

The Katakana print belt can be interchanged with the optional 64-character set
Japanese print belt on the 3775 console line printer with a resulting increase in
throughput. When using a 64-character set print belt on a Katakana printer, the
3775 converts the EBCDIC equivalent of the lowercase alphabetic characters (a
through z) to uppercase alphabetic characters before printing them. For example:
EBCDIC hexadecimal ‘81’ converts to hexadecimal ‘C1°. If characters in print
data are not present on the line printer belt, a hyphen (-) prints.

This special feature is required for communication. In addition, one of the line
control disciplines as described under *“*Communication Feature” must also be
selected. The Communication Driver is available in two versions: without
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business-machine clocking; or with 1200 bps business-machine clocking.
Business-machine clocking must be used when the DCE does not supply clocking
for received-and transmitted data. On World Trade machines, the Driver with
business-machine clocking can also operate at 600 bps.

Communication Feature

This special feature provides the line control discipline, and is available in three
versions: SDLC; BSC Point-to-Point; and SDLC/BSC Switch Control. The
SDLC/BSC Switch Control version provides both types of line control, selectable
by a switch on the terminal. If BSC multipoint operation is desired, the BSC
Multipoint feature must also be installed in conjunction with the BSC Point-to-
Point or SDL.C/BSC Switch Control Communication feature. SDLC can operate
either point-to-point or multipoint.

BSC Multipoint

This special feature, installed in conjunction with the BSC Point-to-Point or
SDLC/BSC Switch Control Communication feature, permits the 3770 terminal to
be multidropped on the same non-switched communication facility with other
appropriately featured 3770 terminals or with other compatible BSC terminals.
With this feature, the terminal responds only to its specific address when polled or
selected by the CPU. :

Integrated Modems

Integrated modems (special features) are incorporated in the controller, eliminat-
ing the need for an EIA/CCITT Interface feature. Connection to common-
carrier switched lines using these modems is via a common-carrier-supplied Data
Access Arrangement. These 1200 bps and 2400 bps Integrated Modems are
compatible with appropriately featured integrated modems available for the IBM
3704 and 3705 Communications Controllers. Terminals using the IBM 2400 bps
Integrated Modem are also compatible with an appropriately featured IBM 3872
Modem attached to the 3704 or 3705.

Note: 1200 BPS Integrated Modems are nof compatible with a 2400 bps modem operating at
half speed (1200 bps).

1200 BPS Integrated Modem, Non-Switched Network
: This modem operates at 1200 bps over leased or privately owned half-duplex or
duplex lines. A 3770 terminal always operates in half-duplex mode, but line
turnaround time can be reduced using a duplex communication line. The Commu-
nication Driver with business-machine clocking must be used with this modem.
This modem is compatible with the IBM 3976 Modem, which is available for use
in World Trade countries.

1200 BPS Integrated Modem, Switched Network, with Auto Answer (U. S. and Canada)
This modem operates at 1200 bps over a switched network. With this modem, a
3770 terminal in unattended mode can automatically answer incoming calls.- The
Communication Driver with business-machine clocking must be used with this
modem.

1200 BPS Integrated Modem, Switched Network, with Manual Answer (U. S. and
Canada)

~

This modem operatés at 1200 bps over a switched network. Incoming calls must
be manually answered. The Communication Driver with business-machine
clocking must be used with this modem.
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1200 BPS Integrated Modem, World Trade Public Switched Network
This modem operates at 1200 bps over a public switched network in certain World
Trade countries (not applicable in Japan). The Communication Driver with
business-machine clocking must be used with this modem.

2400 BPS Integrated Modem, Switched Network (U. S. and Canada)
This modem operates at 2400 bps over a switched network, and provides half-
speed (1200 bps) capability. This modem supplies clocking for received and
transmitted data, and can automatically answer and disconnect incoming calls in
unattended operation. '

2400 BPS Integrated Modem, Point-to-Point
This modem operates at 2400 bps over half-duplex or duplex leased or privately-
owned lines. The modem supplies the clocking for received and transmitted data,
and can alternately operate at half speed (1200 bps).

The Auxiliary Operator’s Panel has a signal quality meter to check the quality of
the received signal, and a control to equalize the received signal.

2400 BPS Integrated Modem, Multipoint Tributary
This modem operates at 2400 bps on a duplex multipoint network. The modem
supplies the clocking for received and transmitted data, and can alternately
operate at half speed (1200 bps).

With this modem, a meter is provided on the Auxiliary Operator’s Panel to check
the quality of the received signal, and controls are provided to equalize the
transmit and receive signals (see Figure 3-6).

2400 BPS Integrated Modem, Switched Caducee Network (France)
This modem operates at 2400 bps over the French PTT Caducee Network, and
provides half-speed capability. The modem supplies clocking for received and
transmitted data, and can automatically answer incoming calls. A TALK/DATA
switch is provided on the Auxiliary Operator’s Panel to allow alternate voice/data
communications.

EIA/CCITT Interface

This special feature is required for connection to common-carrier-supplied or
customer-supplied Data Communication Equipment (DCE), or to IBM standalone
modems, operating over a switched or non-switched communication facility. It is
also required on terminals connected to the host terminal containing the Modem
Fan Out feature (Figure 3-5). This feature provides an interface to the DCE
which conforms to the characteristics and specifications of EIA Standard
RS-232C (U.S. and Canada), or CCITT Recommendation V.24 (World Trade
countries). The circuits utilized by the 3770 are described in Chapter 1.

Modem Fan Out
This feature of the terminal can be used with the 2400 bps Integrated Modem (Multipoint
| Tributary) connected to a network configuration for multipoint operation. With this
feature, up to three terminals can share a single modem located in the host 3774 or 3775.
Terminals connected to the host terminal (Figure 3-5) must have the EIA/CCITT Inter-
face feature.
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Switched Network Backup (U. S. and Canada)

This feature of the terminal can be used with the 2400 bps Integrated Modem (Multipoint
Tributary, or Point-to-Point) and allows alternate use of switched network facilities as
backup communication lines. Switched-network operation can be specified at job-
selection time. When the modem is connected to a switched network, calls must be dialed
and answered manually. The same line control (non-switched point-to-point or multi-
point) is used when operating on a switched network.

EIA/CCITT Interface
Cable

3770*
# 2

Host 3774 or 3775
os or EIA/CCITT Interface

2400 bps
Integrated Modem,
Multipoint Tribu-

Multipoint tary
‘ or Point-to-Point
Comm. Channel Modem Fan Out
Feature
3770*
# 3

L

EIA/CCITT Interface

Cable EIA/CCITT Interface

*3771,3773,3774, 0r 3775
Figure 3-5. Modem Fan Out Configuration

Door Keylock

This feature adds a keylock to the right- or left-hand controller cabinet door. Two
keys are provided with each lock.

Forms Stand Accessory

The Forms Stand (purchase only) facilitates handling of continuous fan-fold
forms used with the console printer.

Variable Width Forms Tractor (3774 Only)

This special feature can be added to the 3774 console printer for feeding edge-
punched continuous forms. Forms ranging from 3 to 15 inches wide can be used.
Up to 6-part forms can be used, with a total thickness not to exceed 0.018 inch.
Refer to “Components—3774 Console Printer” for forms restrictions and
recommendations.

Additional Print Belts (3775 Only)

Additional print belts (purchase only accessories) are available for the 3775
console printer. Belts are available for the 64- and 94-character sets for various
countries, as shown in Appendix B.
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Operating Controls (3774/3775)

POWER ON/OFF Switch: This switch is located on the left side of the knee hole
on the controller housing. It controls ac power to the terminal. When power is

turned on, the bring-up diagnostics run and the terminal is left in local mode with

the PROCEED indicator on. Any other indicator being on signals either a failure

in the terminal’s electronic components, that one of the MODE switches is on, or

that the Keylock is off. The operator should proceed as described in the

Operating Procedures Guide. If the tests complete successfully, the operator can
continue with terminal operation.

Auxiliary Operator’s Panel

The auxiliary operator’s panel (Figure 3-6) is located behind the door on the
controller base. It contains the SYSTEM RESET switch and certain special-
feature controls, as follows.

BSC NORMAL

TRANSMIT RECEIVE
EQUALIZER EQUALIZER

SDLC SYSTEM
TALK « "HALFSPEED.BYSTEN. . 150,, 00150y,
h) {OF 10F
DATA AT O

7 8 \
Q.
KEYLOCK

Figure 3-6. Auxiliary Operator’s Panel

BSC/SDLC Switch:

Note: The TALK/DATA switch is present only on machines
using the 2400 bps Integrated Modem, Switched
Caducee Network (France).

This switch is present on machines using the SDLC/BSC
Switch Control Communication feature. The switch must be placed in the BSC
position to communicate using BSC procedures (see Chapter 7), or in the SDLC
position to communicate using SDLC procedures (see Chapter 8).
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NORMAL/HALF-SPEED Switch: This switch is present on machines using the
IBM 2400 BPS Integrated Modem, and is present on all World Trade machines.
Using the 2400 BPS Integrated Modem, transmission is at 2400 BPS with the
switch in the NORMAL position, or 1200 BPS with the switch in the HALF-
SPEED position. On World Trade machines using either an Integrated Modem or
an external DCE, line speed with the switch in the NORMAL position is at the
modem’s maximum rated speed. With the switch in the HALF-SPEED position,

line speed is half of the modem’s maximum rated speed, if the modem used has
this capability.

TALK/DATA Switch: This switch is present only on machines using the IBM
2400 BPS Integrated Modem, Switched Caducee Network (France). It must be
set to TALK for voice communication, or to DATA for data communication.

Keylock: This is the key-operated switch for the Keylock special feature.

Signal Quality Meter: This meter is present on machines using the IBM 2400 BPS
Integrated Modem, Point-to-Point or Multipoint Tributary (see “Features and
Accessories—Integrated Modems™’).

Transmit and Receive Equalizer Controls: These rotary controls are present on
machines using the IBM 2400 BPS Integrated Modem, Multipoint Tributary. The
Receive Equalizer control alone is present on machines using the IBM 2400 BPS

Integrated Modem, Point-to-Point (see “Features and Accessories—Integrated
Modems’’).

SYSTEM RESET Switch: This switch causes the terminal to interrupt any
operation in progress and leaves the terminal in the same power-on state as
described under “POWER ON/OFF Switch.”

Keyboard Switches, Keys, and Lights (Figure 3-7)

MODE ] .Cru PRINT OPRN  SYSTEM © KBD LINE -~ READER  DiSK1
HOLD UPDATE/ SELECT INHIBIT ~ CHECK  CHECK EXTEND/
PRINT MONITOR AUTO , ALARM INTRP  DISK
ON  STANDBY PROCEED UPPER i CONSOLE  LINE PUNCH  DISK2
LINE cAS (A A PRINTER
OFF OFF —
‘___T__““r——* 'T.’"'-{_'-"_‘ - _—l__‘-‘"l_-“'" R '—I——‘_r_ —’l—___'
{DEFINE{ PRINT | END | READ | LIST | READ | EXTEND | {
CODE " jog ; LOG | cARD | o0 |opisk | o [DISPLAY| i I " copE IDELETEI INSERT,
e e e
| I | 1
DEVICE | KBD [READER| DISK1 | DISK 2| |oomsous|l LINE | PUNCH | LINE | X (
i I I i ! I f I I ] i '
— i @ # $ % = & . { ) — +
FEED | [INDEX ] 2 3 4 5 6 7 8 9 0 - == EOB | |RESET
- !
VERT| | svs — a w € R T Y U 0 P PRINT | |BUFFR
TAB REQ ¢ BUFFR| | RTN
ST SKiF : -
on | | Rec ¢ A s D F G H J K L ) PRINT| |BUFFR
stor ["ADD™ ; . LINE LINE
o8 REC RTN
< e ! BUFFR
v N M 1\ PRINT
cNeL | |ATTN T : z X ¢ B - . / charl| | BKSP
PRINT
cooe| |RREW EOM

This figure shows the EBCDIC keyboard arrangement for use in the U.S, and Canada,

Figure 3-7. 3774/3775 Keyboard
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Switches

HOLD PRINT: Turning this switch on suspends printing on the console printer so

that forms may be inserted or adjusted. When the switch is turned off, printing
resumes.

INTRP (Interrupt): When this switch is on during offline operation, the CPU can
interrupt the offline job and transmit data to the 3774 or 3775 terminal. The
terminal will disable the keyboard, stop the offline job, receive data from the
CPU, and automatically return to the offline job after receiving EOT from the

" CPU (see “Operatmg Characteristics—CPU Interrupt”)

DISK: ThlS switch forces all data received from the CPU to be written on an
attached Diskette Storage Device, regardless.of any other component selection
(except the console printer) received from the CPU. Data can be routed to the
intended output in off-line operation by usmg a system-defined or operator-
defined job.

EXTEND/ALARM: This switch selects the single 512-byte buffer for keyboard-
to-line or keyboard-to-Diskette buffer edit operation. If the Record Format
feature is installed, the 2048-byte variable length buffer function is activated.

For any job not involving the keyboard, this switch being on causes the Audible
Alarm, if installed, to sound for any device-error or not-ready condition.

AUTO: Durmg keyboard- to-dlskette operations, this switch controls the output
of data from the controller’s buffer. With the AUTO switch OFF, the EOB or
EOM key must be pressed to write the buffer contents to an attached Diskette
Storage Device. ' If the AUTO switch is on, data is automatically written when the
buffer becomes full (256 characters have been entered), or less than 256 charac-
ters can be read out by pressing the EOB or EOM key. Refer to the “Keyboard
Entry to Line or Diskette” section in this chapter for a further description of the
use of this switch during line or diskette jobs. - -

During keyboard-to-card punch operation, the AUTO switch being on causes a
card to punch when the Return key is pressed, or causes the previous card to be
duphcated when the BUFFR LINE RTN key and Return key are pressed.

During Diskette-to- prmter operation, the AUTO switch being on causes printing
to halt after the current record of the data set is printed.

UPDATE/MONITOR: This switch turned on during a keyboard-to-diskette job
places the terminal in a mode that allows the operator to recall records from the
diskette. Setting the switch on and entering a diskette record number reads the
record into the controller’s buffer. The record can then be printed, edited, or
corrected. One 256-byte record at a time can be recalled, regardless of the setting
of the EXTEND/ ALARM switch.

After editing, the record can be read out of the controller’s buffer and written
back on the diskette by pressing the EOM or EOB key. If the AUTO switch is on,
the next sequentlal diskette record automatically reads into the controller’s buffer
after the previous record is written to the diskette. If the AUTO switch is OFF,
the next record can be recalled by entering the record number of the next desired
record, or update mode can be ended by turning the UPDATE/MONITOR switch
OFF.
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Keys
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"For jobs other than keyboard-to-diskette, the switch is used to cause monitor

printing on the console printer. On the 3774, monitor printing is not possible
when an attached 3784 is the primary output device.

The 3775 nonprogrammable terminal will only interpret IRS characters when the pri-
mary output device is the 3521 Card Punch.

INDEX: This key causes the forms to feed one line, and stores a line feed (LF)
character in the buffer. The next character entered will print in the next sequen-
tial print position. Pressing the CODE key in conjunction with this key causes an
index function without storing a character in the buffer.

FORM FEED: This key causes the forms to advance to the first printing line on
the next form, and stores an FF character in the controller’s buffer. Pressing the
CODE key in conjunction with this key causes a form feed function without
storing a character in the buffer.

START/STOP JOB: Pressing this key followed by a job number selects one of
the system-defined or-operator-defined jobs and execution begins. Pressing the

- : key in conjunction with the CODE key stops the job, and the terminal returns to

local mode.

VERT TAB: This key causes 'theaprinter forms to advance to the next predefined
vertical tab stop, and stores a VT character in the buffer. If no vertical tab stops
are defined, pressing this key causes.a printer line feed.

SYS REQ (System Request): This key can be used to initiate a logon or logoff
message if the terminal is in local mode, or if the STANDBY light is on after a
previous online job.

SKIP/ADD REC (Skip or Add Record): This key is active only during a Record
Format Control job. In this mode of operation, pressing this key causes an input
record to be skipped. Pressed in conjunction with the CODE key, it allows a
record to be keyed in from the keyboard. See Appendix H for details on the use
of this function key.

CNCL (Cancel): This key clears the buffer of all data.

. When running an SDLC online job, the CNCL key operates as follows:

A. When receiving, the terminal transmits a negative response to the CPU that
requests a break in data flow to the 3770.

B. When transmitting, the terminal clears the contents of the buffer and transmits

" a Cancel request to the host if needed.

. ATTN (Attention): This key is active only on SDLC machines, and causes transmission

of an expedited Signal command to the CPU. The Signal request unit contains a Request-
to-Send code to stop the CPU from sending so that the 3774/3775 can begin sending to
the CPU. The application program in the CPU may or may not honor the Request to
Send. (See the chart on “SNA Network Commands” in Chapter 8 — “Programming Con-
siderations — SNA/SDLC Communications™.)



CODE, EXTEND CODE: These keys are used in conjunction with certain
numeric or alphabetic keyboard keys to select functions such as:

« Define Job

o Print Error Log

 Communication Facilities Testing

» Stop Job

« End Card .

« Display Input/Output Devices for Job (in NPR)

« Create Diskette (Delete all data including job definition)

« Change Data Set Status (Active or Inactive or Multivolume)

+ Change Data Set Name

» Write Job Definition on Diskette

» Read Job Definition from Diskette or Cards

« List Diskette Data Sets ‘

o Clear Diskette (Delete all data except job definition)

« Read Operator ID Card

« Set 8 Lines per Inch (3775 console printer)

« Set RJE (DCI1 selection to 3784 printer)

« Set or Reset Switched Network Backup (SNBU)

e Print All Characters to Test Print Belt (3775 console printer)

« Insert and Delete Characters (Record Format feature)

« Set Monocase. This may be set to allow uppercase entry of the 26 alphabet-
ic characters A through Z without use of the Shift keys.

« Set Manual or Auto Disconnect. This may be specified at any time. Manual
may be specified to keep the line from disconnecting when the on-line job
ends.

« Select Inquiry Mode Operation (see “Inquiry Mode” in Chapter 7).

« Set Ignore ETX/EOT. This may be specified any time the machine is in
local mode, and causes all data to be written as a continuous data set regard-
less of whether ETX/EOT is received.

+ Reset Ignore ETX/EOT, Inquiry Mode, and Monocase Operation.

Keys used in conjunction with the CODE and EXTEND CODE keys to select
these functions are described in the Operating Procedures Guide.

PRINT VIEW: This key is active on the 3774 only. When the key is pressed
during key entry, the print mechanism moves to the right so that the last printed
character can be seen. The print mechanism is automatically repositioned for
printing when the next character is struck. Pressing the key twice in succession

- causes the print mechanism to move aside, permitting viewing after each data key

is pressed assuming that the operator’s keying rate is slow enough to allow view-

ing. The printer remains in this mode of operation until the key is pressed again.

EOB (End of Block): Pressing this key causes the controller buffer’s contents to

- be transmitted (online mode), or to be written to the diskette (offline mode). A

BSC transmission block is ended with an ETB character. Using SDLC, the buffer
content is transmitted indicating the data is not the last element of a chain (see
Chapter 8).

RESET: Pressing this key resets the Audible Alarm. Pressing this key after a
buffer edit operation restores the buffer pointer to the first buffer position past
the end of data in the buffer. Pressing CODE and RESET resets the SYSTEM
CHECK or OPRN CHECK indicator, resets the NPR, and turns the device
indicator off. ‘ '
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Lights
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PRINT BUFFR (Print Buffer): Pressing this key causes data to be printed,
beginning at the current buffer position, through the end of data contained in the
buffer.

\
BUFFR RTN (Buffer Return): Pressing this key restores the buffer pointer to the —
beginning of the buffer. Data is not destroyed and can be printed out or -
corrected.

PRINT LINE: Pressing this key causes a line (or remainder of a line) to print,
beginning at the current buffer position, through the next NL or IRS character, or
to the end of data contained in the buffer.

" BUFFR LINE RTN (Buffer Line Return): Pressing this key restores the buffer

pointer to the beginning of the current line, or to the beginning of the buffer if
only one line has been entered. During keyboard-to-card punch operation,
pressing this key causes a card to be duplicated if the AUTO switch is on.

PRINT CHAR (Print Character): Pressing this key causes a character from the
current buffer position to print in the printer’s current print position. Holding the
key down causes typamatic operation (continuous printing) until the key is
released.

BUFFR BKSP (Buffer Backspace): Pressing this key causes the buffer pointer to
back up one position (one character space). Data is not destroyed when back-
spaced over, and can be printed out or corrected. The BUFFR BKSP key cannot
be used to backspace into the previous line of data (as defined by the character
ending the previous line), or to backspace over other control characters (such as
HT, VT, and IRS) contained in the buffer.

EOM (End of Message): ‘Pressing this key causes data in the buffer to be trans- ;
mitted (online mode), or to be written to an attached device (offline mode). For S’
BSC, the transmission block is ended with an ETX character. Following a good

reply to the block ended with ETX, the 3770 terminal transmits EOT, ending the

job. For SDLC, the buffer content is transmitted indicating the data is the last

element for a chain and the job ends.

Device Indicators: ‘An indicator is provided for each I/O device. The device
indicators are used to indicate the active devices for the selected job, not-ready
conditions, and device errors. Certain device errors cause the device to lose its
ready condition, and its associated light turns on and the Operator Attention
Speaker sounds to inform the operator that the device needs attention. -

Numeric Position Readout (NPR): This is a three-digit numeric display that
provides different indications depending on the operation being performed. If the
Diskette Storage feature is installed, record numbers associated with the Diskette
records are indicated here. Message code numbers providing operator guidance
and indicating system status and error conditions are displayed in the NPR. These
code numbers, in conjunction with other operator panel indicators being on, are ‘
related to operating procedures described in the Operating Procedures Guide.
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ON LINE: For BSC, this light is on whenever the communication line is selected
and an input or output and the data link connection has been established. The
light blinks while data is being transmitted or received, and turns off when the
data link connection is broken. '

For SDLC, this light is on when the terminal is bound in a session with the CPU,

.and turns off when the session is terminated.

STANDBY: For BSC, this light turns on when a job involving the communica-
tion line is started. The light remains on until transmission begins, and then turns
off. It is off until the job ends, and then turns on. Another online job can be
started after the light turns on again. For SDLC, this light turns on when in
communicate mode and there is not an active line job. The light remains on until
a job involving the communication line starts, and then turns off; it remains off
until the job ends. When the STANDBY light turns on again, another online job
can be started.

CPU SELECT: For BSC, this light indicates that the terminal has rejected a line
bid, an MPLC polling sequence, or an MPLC selection sequence from the CPU
because the terminal is not ready to operate in line mode. For SDLC, this light
indicates that the terminal has rejected a BIND, or that SIGNAL has been re-
ceived from the CPU (see Chapter 8).

OPRN CHECK (Operation Check): This light turns on and the Operator Atten-
tion Speaker sounds when the operator has performed an incorrect procedure, or
when some I/0 device needs attention. A device light will also be on if an1/0O°
device needs attention. A message code number will be displayed in the NPR.
This number corresponds to an explanation or procedure, as described in the
Operating Procedures Guide.

PRINT INHIBIT: For BSC, this indicator is not used. For SDLC, this light turns
on when the Inhibit Print command is received from the CPU and the keyboard is
untocked. This light turns off when the Enable Print command is received.

SYSTEM CHECK: This light turns on and the Operator Attention Speaker
sounds when certain machine errors occur. A message code number will be
displayed in the NPR indicating the cause of the error. If an I/O device caused
the error, the appropriate device indicator will also be on.

PROCEED: Data entry from the keyboard is permitted when this light is on.

UPPER CASE: This light turns on when the keyboard is in uppercase shift
(Upper Shift key has been pressed). .
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Chapter 4. IBM 3776 Communication Terminal Models 1 and 2

Components

Controller

3776 Console Printer

IBM 3777 Communication Terminal Model 1

The controller is contained in the términ‘al’s base. It controls input.and output
operations, provides buffering for received and transmitted data, and provides the
data link control. '

The controller operates in three modes: online mode, local mode, and offline
mode. After power on, or after completion of any job, the terminal is in local
mode. From local mode, the controller can be placed in either offline mode or
online mode. In online mode, the terminal can receive or transmit data over the
communication facility. In offline mode, the terminal can be used for data trans-
fer between attached 1/O devices.

Mode of operation, device selection, and other parameters necessary to perform a
job are under operator control. Forms control information (margins, vertical and
horizontal tab stops, and forms length) for up to five different job definitions can
be entered into the controller by the operator and remain available for selection
without the need to re-enter the setup each time it is desired. Forms control is
accomplished by control characters within the data.

Dual data path operation allows an online mode line-to-printer job to run concur-
rently with an offline card reader-to-diskette or diskette-to-diskette with the addition
of those devices to the 3776 or 3777-1. The online job can also run concurrently
with an offline diskette-to-punch job with the addition of those devices to the 3776.

The 3776 console printer operates as a line printer only and is not designed as an
interactive type printer. That is, it does not provide the print visibility features
nor the print position indicators-as provided on the 3775 printer. Four character
sets are available for the 3776 printer. In addition to the three EBCDIC character
sets available in 48-, 64, or 94-character arrangements, another 48-character set
(EBCDIC only) is available that is equivalent to the HN print train arrangement
for the 3203 printer attached to the 3777 terminal. Two models of the 3776 are
available and provide the following maximum printing speeds:

Modell ..... 300 lpm using the 48-character set
: 230 Ipm using the 64-character set
160 Ipm using the 94-character set

“Model2 ..... 400 lpm using the 48-character set °,
300 Ipm. using the 64-character set
230 Ipm using the 94-character set

The character set desired is optional, and must be specified at time of ordering.
Additional print belts can be purchased and can be changed by the operator. The

" characters provided by each of these character sets are shown in Appendix B. The

48-, 64-, and 94-character set belts are interchangeable, and the printing speed
automatically adjusts to the belt installed. Print belts cannot be exchanged
between a Model 1 and a Model 2, however. Using the 48- or 64-character set

IBM 3770 Data.Communication System—System Components ~ 4-1



belt, the 3776 will convert the 26 lowercase alphabetic characters a through z to

uppercase and print them. For Katakana machines, those Katakana characters
"having codes equivalent to EBCDIC lowercase alphabetic characters are convert-

ed to uppercase alphabetic characters. Maximum line length is 132 characters.

The character set is contained on a continuously rotating metal belt. As the belt
rotates, a comparison is made between the character in front of each hammer and
the character that is to print in that position. When the desired character is in
position to print, the hammer for that position is fired to force the paper and
ribbon against the character face to print the character.

The printer uses a pin-feed forms tractor for feeding 1-part to 6-part edge-
punched continuous forms. The tractors are adjustable to accept forms ranging
from 3-1/2 to 15 inches wide. Line spacing of 6 or 8 lines per inch can be
selected by the operator. Considerations for designing forms used with this

* printer can be found in Forms Design Reference Guide for Printers,
GA24-3488. -

. : A forms enclosure on the 3776 Models 1 and 2 facilitates stacking of continuous,
fan-fold forms.

A5

3203 Printer (3777 Only

A minimum configuration includes a 3777 Communication Terminal and a 3203-3
Printer. The 3203 Printer is described in Chapter 6 of this manual.

Keyboard .
The keyboard used on machines in the U.S. and Canada has 44 character keys and
a space bar, and other typewriter-like control keys. The arrangement of keys is
similar to that on a typewriter keyboard. On either side of the typewriter-like
keys are keys for controlling terminal operation. Lights located above the keys
provide indications of terminal status and error conditions. This keyboard pro-
vides 88 characters in upper and lower case shift, (refer to Figure 4-7).

Typarhaiic operation of the Space Bar and of the Backspace,
Hyphen/Underscore, and CHAR ADV (Character Advance) keys causes repeti-
tive functions, simply by holding the key down.

" Keyboards for use in World Trade countries other than the United Kingdom have
47 graphic keys, providing 94 characters. The keyboard for the United Kingdom
" has an additional key (48 keys), and provides 94 characters in upper and lower-
case shift. This keyboard does not provide typamatic operation of the
Hyphen/Underscore key. Keyboard characters present on all keyboards are
shown in Appendix'B. ’

Nomenclature on keyboard control keys, lights, and switches is provided for the
following languages: '

English
French -
German
Italian
Japanese
Spanish



| Operating Characteristics (3776/3777 Model 1)

Controller

Y

The controller uses two alternating buffers for temporary data storage. Either dual .
256-byte or dual 512-byte alternating buffer operation is selectable by a switch on the
keyboard. A change in buffer size can be selected only at power-on time, or after

the SYSTEM RESET switch is pressed. Position of the select switch prior to power
on or system reset determines the active mode. In order to maintain 3780 compati-
bility, the 512-byte buffer may contain 511 bytes of data for transmission. However,
the buffer will be referred to as a 512-byte buffer in the remainder of this manual
(see chart with Figure E-5). The buffers alternate in use between input and output,
and accept data from the input device character-by-character (Figure 4-1).

Input Output

256 or 512 _
Card Reader -Char. éuffer B —:
Diskette No. 1 - :

Diskette No, 2
Communications Line

Diskette No. 1
Diskette No. 2
Printer

Card Punch
Communications Line

256 or 512
Lo
-Char.Buffer

B S

First buffer fills, second empties

Input ) Output
" [B6or512 SR B

Card Reader

Diskette No. 1
Diskette No. 2
Communications Line

= =7 -Char Buffer

Diskette No. 1
Diskette No. 2

Printer
Card Punch

256 or 512 J

-Char. Buffer |~
e : S

Communications Line

Second Buffer Fills, First Empties
Figure 4-1. 3776/3777-1 Dual Buffer Operation

During either offline or online operation, one buffer is always dedicated to input
and the other to output. While one buffer is accepting input data, the other may
be sending output data. When the input buffer fills and the output buffer empties,
they exchange functions. This arrangement allows:

« A consistent line rate with variable I/0 (input/output) rate
« Opverlap of input and output operations
« Checking of data before output or transmission.
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Dual Data Path

~ Job Control

4-4

Dual data path operation on the 3776/3777-1 allows concurrent execution of a line-
to-printer job and either (a) a card reader-to-diskette, or (b) a diskette-to-diskette job.
On the 3776, (c) a diskette-to-card punch job can be run concurrently with the line-
to-printer job. The line-to-printer-job (Job 1) uses either the dual 256-byte or dual
512-byte alternating buffers to accept data from the line and transfer it to the printer.
A single 256-byte buffer (or 512-byte buffer if the EXTEND BUFFER switch is on)
is used for data buffering between the input and output devices of Job 2. Job 1 and

Job 2 can be started and stopped independently of each other by use of the keyboard
START/STOP JOB and START/STOP DUAL keys.

Appendix D shows the throughput that can be expected using dual data path
operations. The offline job (Job 2) throughput is less than it would be if the same
job were run as Job 1, because of the single buffer Job 2 operation.

If the CPU should send a component selection for a device in use by J ob 2, the
selection will be rejected and the CPU SELECT light turns on. The operator may
then stop Job 2 to make the device available to the line.

Job controls allow setup and selection of a job running in either online or offline
mode. After the terminal’s power is turned on, and with the HOLD PRINT
switch and Keylock off, the terminal is in local mode. To proceed with terminal
operation, the operator must then set up the forms control for the job and define
other parameters, or select them by use of the keyboard switches. Job control
information, if desired, may be entered from the keyboard or if previously written
on the diskette or punched into cards, be read into the controller from diskette or
cards. These settings, however entered, remain in effect for the entire job.

Parameters, in addition to forms control, that may be specified or selected include:

« The input and output devices required for the job

« A data set name, if the job involves a Diskette Storage Device :

« The beginning record number of the diskette data set, if other than the first
one. :

« Transparent Mode: This causes card data to be transmitted in Transparent
format. ,

« Compress: This causes space compression of basic exchange diskette data sets
or of input data from a card reader (see ‘“‘Space Compression/Expansion”).

« Interpret or Inhibit Interpret (3776 only): Using the 3521 Card Print feature,
Interpret must be specified to cause printing on the card while reading cards.
Inhibit Interpret must be specified to inhibit printing while punching cards.

« Omit Readback Check (3776 only): This disables the 3521 Punch Checking to )

allow punching of internally scored or prepunched cards.
« Délete Diskette Records after Read: This deletes all records (except forms
control information) from the diskette after the specified data is read.
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| Compression/Expansion

Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

The online and offline jobs that can be selected are:

Input (to) Owtput ; 3776 3777-1
Card Reader - - Card Punch X

Card Reader - - Line X X
Card Reader - - Printer X X
Card Reader - - - Diskette 1 X X
Line . - Card Punch X

Line Co - Printer X X
Line : . - Diskette X* X
Diskette 1 . - Line X X
Diskette 1 . - Card Punch X

Diskette 1° . - Printer X X
Diskette 1 . - Diskette 2 X X
Diskette 2 . +  Line X X
Diskette 2 . - Card Punch X

Diskette 2 : »  Printer X X

*For BSC, non-transparent data goes to the diskette and transparent data goes to the card
punch. Continuation on diskette 2 is automatic, if it is ready to operate.

Output device selection (other than for the console printer) can be overridden and
the diskette device selected as the destination for received data by turning the
DISK switch on. With the switch on, data received over the line is written on the

" diskette, regardless of component selection for the card punch.

Throughput on machines may be increased by selecting Compress for the job (See
“Job Control”). If this option is specified, consecutive space characters are
removed from transmitted data from the card reader and reinserted in output data
by the receiver. o

| Using BSC—Space Compression/Expansion

When the 3770 is transmitting in BSC, and has read two or more consecutive
space characters from a card reader, it will transmit an IGS (hex ‘1D’), followed
by a character (binary number) specifying the number of omitted spaces. This
binary number represents a minimum of 2 and a maximum of 63 spaces. If more
than 64 consecutive spaces are read from the input device, a second IGS sequence
is transmitted. In 512-byte mode, a maximum of 511 bytes will be transmitted
(see chart with Figure E-5). '

The binary numbers representing the omitted spaces are defined as follows:

Number EBCDIC:

of Spaces 01234567
2 01000010
3 01000011
63'.; 01111111

Both space compress and transparent mode operation cannot be specified for a
job. Transparent mode will override Compress if both are specified.

These sequences can also be received in data from a CPU, and will cause
reinsertion of the spaces (expansion) into printed data. On the 3776 spaces will
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be reinserted into cards punched on an attached 3521 Card Punch; expansion is
automatic and does not have to be specified for the job. Compressed data re-
ceived onto an attached diskette device will be expanded on output from the
diskette to another attached output device. ’ \ ’

| Using SDLC—Space or Data Compression/Expansion

Record Compression

4-6

I
|

When the 3776/3777-1 is transmitting in SDLC from a card reader, a String Control Byte
(SCB) character (see definition following) is transmitted in front of each string of data
characters or instead of consecutive (repeated) space or data characters (called compres-
sion). The SCB character identifies the type of data string and contains the binary count
of the number of characters that follow, or the number of space or data characters to be
inserted (repeated) at the receiver (called expansion). The binary number represents a
minimum of 1 and a maximum of 63. If more than 63 characters are involved, a second
SCB character is transmitted.

String Control Byte (SCB) Definition:
Bits 0 and 1 identify the data string:

00 - No Compressed Characters. The binary count field (bits 2-7) contains the num-
ber of the bytes between this SCB and the next SCB.

01 - Compacted Data String (CPU to 3777-1 Only). The count field contains the
number of the bytes between this SCB and the next SCB. Each byte in the
string may represent two consecutive master characters or a single character
in the compact code subset. Both kinds of bytes may exist in the same char-
acter string. “The previously received host-created decompaction table is
stored in the 3777-1 controller. o

10 - Compressed Space Characters. The count field contains the number of space
characters represented by this SCB, The next SCB follows in the next byte.

11 - Compressed Data Characters. The count field contains the number of times M :
the data character following this SCB is to be repeated at the receiver. The S
next SCB féllows the data character to be repeated.

Bits 2 through 7 contain a bihary count of the data characters that follow, or space
or data characters to be inserted at the receiver.

Example: Repeat the asterisk (*) character (X‘5C’) 21 times

SCB Character Bits Repeated Character Bits

01234567 01234567
11010101 01011100

Binary 21 Xs5C

XD5’

Using two special feature diskette storage devices permits offline compression of
records on Basic Exchange data sets onto a single 3776/3777-1 diskette for subsequent
batch transmission. The compressed records are written on the diskette in 3770 mode.
Record Compress using one diskette storage device, permits the compression of Basic
Exchange disketfe records into blocks of 256 bytes or 511 bytes for transmission (see
chart with Figure E-5). An IRS character separates the records. In SDLC mode, the
FM header built to define the data will set the MEDIA byte to X*20” e.g. “card data”
if the data set block length is 80 bytes or less; otherwise, the MEDIA byte is set to
X‘10’ e.g. “disk data”. The PROPERTIES byte of the FM header has the CMI bit

set to indicate the data is compressed. Record compression cannot be used in SDLC
mode on machines with the ASCII character set. —
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Problem Determination _ ,
’ . The controller has built-in tests that run each time the power is turned on or the
SYSTEM RESET switch is operated. These tests, when successfully completed,.

. have checked the major portion of the controller and verified that the electronic
circuits are operating properly. The terminal is then in local mode. The tests
require a few seconds to run and leave the terminal in a state with the PROCEED
indicator on; this informs the operator that operation can proceed. Any other
indicator being on after the tests have run signals either that a failure occurred in |
the controller’s electronic components, that one of the mode switches is on, or \
that the Keylock is turned off. ' '

Problem determination tests selectable from the keyboard reside in the terminal.
The operator can use these tests to isolate problems to the terminal or to the
communication facilities. Communication-facility tests also include online tests
provided by the CPU access method.

Error Logging ;

, Information about errogs encountered during normal operation is recorded in an
error log that can be printed out by the Print Error Log function. When errors
that cannot be corrected by operator action occur, or when intermittent internal
machine errors that impede operation occur, the operator should call for a printout
of the error log before turning the terminal’s power off (the error log is lost when
power is turned off). This information should be retained and given to the service
representative, who will use it to isolate the cause of the problem.

Operator Attention Speaker :

' , : This device produces an audible tone to signal the operator that a procedural error
has occurred, or that some input or output device requires attention. Upon
hearing the tone, the operator can refer to the keyboard indicators, which will -
indicate the cause of the tone. ‘ ’

Console Printer (3776 Only)

The console printer can be specified as the output device for the following jobs:

Input to  Qutput
Line* -~ .. Printer
Card Reader .. Printer
Diskette T .. Printer
Diskette 2 .. Printer

Before starting a job using printer output, margin settings and vertical and hori-
zontal tab stops, if desired, must be entered and stored in the terminal. These
settings may be selected at any time, and remain in effect until the settings are
redefined, or until power is turned off.

'The printer operates only as a line printer. Keyboard-entered data does not print
as it is entered, as on other 3770 terminals, but the data entered can be printed
out after it is entered and prior to transmission by use of the PRINT VIEW key.
The printer cannot be selected for monitor printing of data.

. Certain printer function characters can be received within data from the CPU to
cause formatting of the data as it is printed on the console printer. The characters
that can be recognized by the printer, and the operation they cause, are described
in Chapter 7. '
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Vertical Forms Control

Vertical forms control allows the operator to specify the vertical format of forms
by print areas and skip areas. Once the format is entered, automatic operation
causes the forms to advance when specified text areas are completed. The proce-
dure for entering the vertical forms control is contained in the Operating - Proce-
dures Guide. Control characters used for vertical forms control are descrlbed in
Chapter 7.

Horlzontal Format Control

Forms Enclosure

Printer margms and horizontal tab settings are entered and stored in the terminal.
The procedure for setting margins and horizontal tab stops is contained in the
Operating Procedures Guide. These settings are defined during the forms defini-

" tion procedure, and remain in effect until they are changed by the operator, or

until power is turned off. Control characters used for horlzontal format control
are described in Chapter 7.

Horizontal tab setup permits a Tab character to be used to skip areas within a line
that are not to be printed. This is similar to typewriter operation, except that the
tabbing is electronically controlled. When the Tab key is pressed during keyboard
entry, the print position moves to the right to the next tab stop, and an HT
character is stored in the transmission buffer immediately following the last data
character. Data for the next field then begms storing in the buffer immediately
following the HT character.

The relationship between the print position indicated on the printer and the buffer
position at which data is entered is'not a one-to-one relationship. At the begin-
ning of a job, or after data has been read out of the buffer, new data will always
begin storing into the first buffer position. Data begins printing, however, at
wherever the left margin is set, as defined by the forms definition. Several lines of
data, each delineated by format control characters, can be contained in a single

» buffer.

A combination forms stand and stacker enclosure on the 3776 Models 1 and 2
facilitates feeding and stacking of continuous, fan-fold forms. The acoustical
stacker enclosure permits quieter operation of the console line printer.,



3203 Printer (3777 Only)

/7

N Keyboard

See Chapter 6 of this manual.

The keyboard cannot be selected for keyboard entry jobs, but is enabled by pressing

“the SYS REQ key before an online job is started, or when the STANDBY light is on

after a previous online job. - A logon or logoff message may be keyed into the buffer,
and this message will be sent to the CPU before any other data is received or trans-
mitted. On SDLC machines, if a message is keyed in with the STANDBY light on with-
out first pressing the SYS REQ key, the message is routed to the application program
at the host CPU. If the SYS REQ key is pressed before keying in the message, the
message is routed to the System Services Control Point (SSCP) in the host CPU.

* Limited buffer editing of the message is possible by use of the BUFFR BKSP and CHAR

ADV keys. The buffer may also be printed out before transmission of the message by
pressing the PRINT VIEW key. If the Operator ID Reader Feature is present, magnetic
card data may be sent in addition to keyed data. Refer to “Operator ID Reader” in the

" “Features and Accessories™ section in this chapter.

Note: Some BSC Operating Systems examine the data in a logon message to determine if the data
following the message is compressed. A logon message entered from the 3776/3777-1 is not com-
pressed, therefore, cannot be used with these Operating Systems preceding compressed data. If
compressed data is to be transmitted, the logon message must be transmitted from the card reader
or from the diskette using a standard card reader-to-line or diskette-to-line job.
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| Features and Accessories (3776/3777 Model 1)

This section describes the special and specify features and accessories (purchase-only
items) available for the 3776 and 3777-1 controllers and the 3776 console printer.
I/O devices that can be cable-connected to the controller, and special features for
these devices, are described under “I/O Attachments” (Chapter 6).

Magnetic Diskette Storage

The Diskette Storage Devices are compact units contained in the terminal’s base.
Data is recorded on a small flexible operator-changeable diskette. The Diskette
Storage Device can accept input data entered into the controller buffer either from
the communication line during online operation, or from an attached card reader
during offline operation. Batch data can be stored on the diskette during offline
operation and subsequently transmitted to the CPU, resulting in increased
throughput and reduced communication costs in many applications.

Two devices may be obtained with the 3776 or 3777-1. The first Diskette Stdrage
Device (Figure 4-2) is contained in the lower left side of the controller. The second
is contained in an extension attached to the right side of the controller (Figure 4-3).

Figure 4-2. 3776 With First Diskette Storage Device
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Diskette Records

4-10

Figure 4-3. 3776 With Second Diskette Storage Device

Each diskette provides a maximum of 242,688 bytes of data storage. With the
addition of a second Diskette Storage Device, the following operations are
possible:

o Read from diskette 1, write to diskette 2 (single data set or all active data sets).
or all active data sets).

o Automatic continuation of an online job from diskette 1 to diskette 2. ’

o Transmit from diskette 2, receive onto diskette 1.

With diskette storage, forms control information can be stored on and recalled
from diskette 1. If not stored on the diskette, forms control information is lost
after power is turned off, and must be re-entered after turning power on.

The ability to transmit from diskette 2 and receive onto diskette 1 during a single
session with the CPU permits maintaining the integrity or format of data on the
diskette used in diskette 2. With only one Diskette Storage Device, or if transmit-
ting from diskette 1, any data received is written as a data set onto the same
diskette. By transmitting data from diskette 2, any received data is then written
onto diskette 1 thus preserving diskette 2 in its original condition. This type of
operation is also useful when data to be transmitted is written in exchange format
(see “Exchange Format” in this chapter). Since the 3770 cannot write on a
diskette written in non-3770 exchange format in BSC mode, received data could
not be written back onto the same diskette. By placing the exchange format on
diskette 2 for transmission, and receiving data onto diskette 1, this operation can
be accomplished without operator intervention.

A record written on the diskette occupies either two sectors or four sectors,
depending on the setting of the EXTEND BUFFER switch at system reset or
power on time. With the switch off, the dual 256-byte buffers are selected,



Diskette Data Sets

causing each buffer of data to be written into two 128-byte diskette sectors. With.
the switch on, the dual 512-byte buffers are selected, causing each buffer to be
written into four 128- byte diskette sectors. Records consisting of less than 256
significant bytes (512 bytes with Extended Buffer) cause NUL characters (hex
‘00") to be inserted following the significant data, padding the record out to 256

(or 512) bytes. As with any diskette of this type, defective sectors due to physical

damage of the diskette will decrease the available storage capacity. Defective
sectors are skipped over the first time they are encountered; thereafter, they are
not used. An excessive number of defective sectors can cause a significant
decrease in storage capacity, and will degrade performance. On machines having
two Diskette Storage Devices, data sets with an excessive number of defective
sectors can be read from diskette 1 and written to diskette 2. Data on diskette 2 is
“closed up” toward the beginning of the diskette by elimination of the bad
sectors. .

When receiving data over the communication line for writing on the diskette, data
blocks from the CPU cannot exceed 256 bytes with the EXTEND BUFFER
switch off, or 512 bytes with the switch on. Blocks containing less than 256 (or
512) bytes will be accepted and padded with NULSs as they are written on the
diskette. Diskettes written with the EXTEND BUFFER switch on cannot be read
with that switch off. BSC transparent data can be written on the diskette, but any
NUL characters at the end of the record being written will be lost when the
diskette is read. The format of the output data, when the transparent diskette is
read, is determined by the format of the output device as follows:

» Line—256- or 512-byte records depending on the setting of the EXTEND
BUFFER switch and the number of NUL characters deleted.

« Printer—Depends on horizontal forms definition

« Punch—=80-byte records. '

Each group of records for a particular job is identified by a data set name that is
entered by the operator or ‘assigned by the terminal. On output from the diskette,
all records written on the diskette under this data set name comprise the data for
that job. During online operation, all data sets on the diskette or any specified data
set can be transmitted. After transmission, all diskette data can be deleted if speci-

* fied at job start time, to provide storage space for received data. If the diskette data

is not deleted, additional data received from the line is assigned to the next available
diskette area. If a data set name is not specified at the beginning of a card reader-to-
diskette operation or a line-to-diskette operation, a data set name is assigned by the
3776/3777-1. For a card reader-to-diskette operation, the name SCOO is assigned. For
a line-to-diskette operation, the name SLOOQ is assigned. If additional data is received
from the line, the numeric.characters of either the system or operator-assigned name
(unless “Ignore EOT/ETX” is specified) are incremented for each additional data set
received. Operator-assigned data set names must be four characters. The 3776/3777-1
can handle up to 18 different data sets on a single diskette. Data sets exceeding the
diskette capacity can be continued on another diskette.  During an online receive
operation or an offline card-to-diskette operation, the controller signals the operator
when the diskette capacity has been reached. The operator can continue the job
after replacing the full diskette with another diskette. If a second Diskette Storage
Device is present, continuation on the second diskette is automatic, if it is ready to
operate.
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Data Set Labels

Each data set on the diskette is identified in a Data Set Label, which is shown in
Appendix E. A data set must be “closed” before it can be accessed for transmis-

sion, printing, punching, etc. A data set is closed (depending on the job) as
follows:

|
‘ . - » Card Reader to Diskette: EOF from the Card Reader.
| « Line to Diskette (BSC): Block ended with ETX. ‘Ignore ETX/EOT’-should
.be specified by a CODE key function if it is desired that all data received from
v the line be written as a single data set. In this mode, the
‘ ' ETX/EOT causes the data set to be closed, but it is reopened if additional data
* is received from the line.
« Line to Diskette (SDLC): When an EDS FM header is recieved.

Note: Closing a data set requires that the disk head seek to track 0 on the diskette, thereby
affecting throughput based on the number of tracks to be crossed. -

« Stop Job is signaled by the operator or the job aborts.

‘ ~ Data received from the line for writing on a diskette that already has data ready
‘ for transmission to the CPU is flagged in the Data Set Label as “inactive”. This
prevents the data set from being transmitted or included in any intervening job
_until the operator changes its status to active. The operator may also change the
status of any data set to inactive, thereby excluding it from any transmit job.
Whenever the diskette is selected by the line, the ‘Delete after Transmit’ option is
reset by the terminal.

As stated before, up to 18 data sets with different names can be accommodated.
on the diskette. Each different data set name requires one of the 18 sectors
reserved on track 00 for a label for that data set. Anytime a data set is closed,
another data set created, and a previous data set reopened, an additional data set
label sector (one of the 18) is used. Thus it is possible that, using only two data
set names and by alternately closing and reopening these two data sets, all 18 data

* set label sectors can be used up. When the last sector is used, only the last opened
data set is available for further entry. On machines having a second diskette
device, data sets so written can be copied from diskette 1 to diskette 2, and all
segments of the data'set will be written continuously using one data set label. So,
to ensure maximum utilization of diskette storage capacity, the foregoing must be
taken into consideration when designing applications and job setups for the
terminal.

After a data set received from the line is closed as a result of a block ended with
ETX (“ignore ETX/EOT” inactive), another data set received from the line will
cause the numeric portion of the data set name to be incremented (for example,
AA00 becomes AAO01).

When a diskette fills from the line, and the data set is continued on a second
diskette (multivolume data set), a data set is opened on the second diskette using
the same name as the one that filled the first volume (the name is not increment-
ed), providing that the same name does not already exist on the second volume. If
the same data set name already exists on the second diskette, the numeric portion
of the data set name is incremented unless ‘““ignore ETX/EOT” is active. If
“ignore ETX/EOT? is active, the data set name is never incremented, and data on
the second volume will be linked to any existing data set with the same name.
Therefore, the operator must be cautious and fully aware of diskette contents in
order that multiple volume data set integrity be maintained. On SDLC exchange
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Diskette Create Function

Exchange Format

diskettes, data sets are created only from the line (Refer to Chapter 8 - Outbound
Diskette Data). These data sets may not be segmented. Also, since the OJDR
dataset is not present, there are 19 available data set labels.

New diskettes, or diskettes that have been used previously on other machines
(IBM 3741 or 3742, for example), must be prepared for use on the 3776/3777 by
performing the Diskette Create function before they can be written on.. Diskettes
previously written on other machines in exchange format can be read on the
3776/3771, however, without performing the Diskette Create function (except
for SDLC exchange). This function is under control of the keyboard CODE key.
This procedure writes the Volume Label and Data Set Labels on track 00 of the
diskette, as shown in Appendix E. Any data previously written on the diskette;
including forms definition, cannot be accessed again.

. Exchange format refers primarily to the sequence in which records are written on

the diskette. In order to improve throughput on the 3770, and to allow segment-
ing of data sets, this format is not used when writing a diskette in non-exchange
format. For compatibility with non-3770 systems or devices, the 3770 can write
and read diskettes using this format; however, throughput is reduced when data is
transmitted from diskettes so written, as shown in Appendix D.

If a diskette is to be written in exchange format, it must be so specified during the
Diskette Create procedure. Data transmitted from diskettes written in BSC
exchange format by the 3770 is transmitted in 256-byte blocks (two 128-byte .
records per block), or in 512-byte blocks (four 128-byte records per block). The
block length transmitted by the 3770 from a non-3770-created diskette or from a
3776/3777 created SDLC exchange diskette is the same as the block length

defined in the Data Set Label for the data set (1 to 128 characters).

Exchange diskettes written on a non-3770 IBM product can be read for transmis-
sion, but cannot be written on by the 3770 in BSC mode without first performing
the Diskette Create function. In SDLC mode, exchange data sets from the line
may be written on these diskettes. Data previously written on the diskette cannot
be accessed after this function is performed.

On machines with a second Diskette Storage Device (referred to as diskette 2), a
3770 diskette can be converted to a BSC exchange diskette by reading the 3770
diskette on diskette 1 and writing on diskette 2 in exchange format. Segmented
data sets will be written as continuous data sets during this conversion. The
diskette used in diskette 2 must have been previously prepared by the operator
performing the Diskette Create function, with specification that the diskette be
written in exchange format. Conversely, a diskette written in exchange format by
the 3770 can be converted to a 3770 format diskette by reading the exchange
diskette on diskette 1 and writing onto diskette 2 in non-exchange format. The
diskette used in diskette 2 must have been previously prepared by use of the -
Diskette Create function, without specification that it be written in exchange
format.

Exchange diskettes written on a non-3770 IBM product cannot be copied, nor can
individual data sets. Non-3770 diskettes are read into the 3770 buffer one
128-byte sector at a time. When the buffer is written to the 3770 diskette, two or
four sectors at a time are written; thus, the data set written onto the 3770 diskette
would be doubled or quadrupled in size.
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| Dlskette to-Printer Operation :

i The AUTO switch is active only during a diskette-to-printer job. When the
AUTO switch is on at the beginning of a job, the first diskette record prints and ‘
the machine stops. If desired, special instructions to the operator (such as type of . Jf
forms to use for a job) can be placed in the first 256- or 512-byte diskette record
for the data set. If the AUTO switch is turned on at the beginning of the job, only
the first diskette record for the data set prints, and the machine halts to allow the
operator to comply with the printed instructions before proceeding. When the

| o AUTO switch is turned OFF, the remainder of the data set is printed without

g interruption if no unusual condition occurs. If the AUTO switch is OFF at the

! beginning of the job, the entire data set prints.

Diskettes ; v

‘ Diskettes used with the Diskette Storage Devices consist of a small flexible disk
about 8 inches in diameter enclosed in a holder. Appendix F describes the disk-
ettes used by the 3770, and describes diskette labehng and recommended handling
procedures

| Automatic Card Reader-to-Line Function (2502 -Only)

| Whenever the 3776/3777-1 terminal enters standby mode (an online job has just
ended), a reader-to-line job is automatically started if the 2502 is ready, or is made
ready. No START-JOB function is required. If the RVI or RECV REQT is received
during a transmit job, the terminal will interrupt that job and must receive data before
restarting the transmit job. Automatically started card reader-to-line jobs are set up
only for the compress and nontransparent data. If the operator desires to set up a
noncompress or transparent reader-to-line job, this must be done with the normal
job definition and start procedures. The 2502 must be made not-ready or the ter-
minal must be in an offline mode at the time this job is started to prevent the 2502
from being automatically started. If the 2502 is involved in a dual job at the time ,
standby mode is entered, the ready status of the 2502 is ignored. The dual job must N’
be stopped before the card reader-to-line job can be automatically started.

Audible Alarm , : :
This special feature provides a louder signal than the Operator Attention Speaker.
The alarm can be enabled or disabled by the operator. When enabled, and during
any job not using keyboard input, the alarm sounds for any device-error or
not-ready condition.

Keylock

This special feature provides a key-operated switch which can be turned off to
disable the terminal. Online communication is possible with the Keylock off, if
the terminal is placed in a ready state before turning the Keylock off but any
operator controls are disabled.
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Operator ID Reader

This is a device that reads magnetic stripe operator identification cards. The
reader is mounted behind the hinged door on the left of the controller base
(Figure 4-4).

Figure 4-4. Operator ID Reader

The CPU can request user identification by sending a message to the printer. The
operator must then initiate a SYS REQ operation. If data is keyed in, at least 41
positions must be left for ID card data. After data is keyed in, the operator
activates the ID card reader using the code key function.

This function may be used only during the logon procedure. On BSC machines,
when the badge is read, the buffer is sent to the CPU. On SDLC machines,
further keying may be done following the badge data. If an operator ID card is
read, however, no further use of the backspace buffer or print view keys will be
permitted. The CPU must also provide checking and verification of received ID
card data and take whatever action is necessary depending on the validity of the
data. Data read from the ID card is not printed at the terminal.

Cards must be 3-7/8 by 2-1/8 inches, and between 0.007 and 0.045 inch thick.
The magnetic stripe must be encoded in the American Banking Association
format, which provides for up to 40 characters, 37 of which are discretionary.
Card format and character sets are shown in Appendix B.
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Katakana Feature

This specify feature provides a Katakana 127-character set on the 3776 console
printer, and a Katakana keyboard. The character set is shown in Appendix B.
Using this character set reduces printing speed to 80 lines per minute maximum on
the 3776 Model 1, or 160 lines per minute maximum on the 3776 Model 2. The
Katakana print belt can be interchanged with the optional 48- and 64-character
set Japanese print belts on the 3776 Models 1 and 2 console line printer with a
resulting increase in throughput.

When using a 48- or 64-character set print belt on a Katakana printer, the 3776
~converts the EBCDIC equivalent of the lowercase alphabetic characters (a
through z) to uppercase alphabetic characters before printing them. For example:
EBCDIC hexadecimal ‘81’ converts to hexadecimal ‘C1’.

I characters in prmt data are not present on the line prlnter belt, a hyphen(-)
prints.

Communication Driver ,
' This special feature is required for communication with the CPU. In addition, one

of-the line control disciplines as descrlbed under “Communication Feature” must
also be selected.

Commurication Feature
This special feature provides the line control discipline, and is available in three
versions: SDLC; BSC Point-to-Point; and SDLC/BSC Switch Control. The
SDLC/BSC Switch Control version provides both types of line control, selectable
by'a switch on the terminal. If BSC multipoint operation is desired, the BSC
Multipoint feature must also be installed in conjunction with the BSC Point-to-
Point or SDLC/BSC Switch Control Communication feature. SDLC can operate
either point-to-point or multipoint.

BSC Multipoint ;
) This feature, installed in conjunction with the BSC Point-to-Point or SDLC/BSC
Switch Control Communication feature, permits the 3770 terminal to be multi-
dropped on the same non-switched communications facility with other appropri-
ately featured 3770 terminals or with other compatible BSC terminals. With this

feature, the terminal responds only to its specific address when polled or selected
by the CPU.

Integrated Modems (3776 Only)

Integrated modems (special features) are incorporated in the controller, eliminat-
ing the need for an EIA/CCITT Interface feature. Connection to common-
carrier switched lines using these modems is via a common-carrier-supplied Data
Access Arrangement. These 2400 bps Integrated Modems are compatible with
appropriately featured integrated modems available for the IBM 3704 and 3705
Communications Controllers, and with an appropriately featured IBM 3872
Modem attached to the 3704 or 3705. The 4800 bps Integrated Modems are
compatible with approprlately featured IBM 3874 Modems attached to a 3704 or
3705.

Note: A 2400 bps (or 4800 bps) Integrated Modem operating at half-speed is not compatible
with an integrated or external modem with a rated speed of 1200 bps (or 2400 bps).
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2400 BPS Integrated Modem, Switched Network (U. S. and Canada)
This modem operates at 2400 bps over a switched network, and provides half-
speed (1200 bps) capability. This modem supplies clocking for received and
transmitted data, and can automatically answer and disconnect incoming calls in
unattended operation.

2400 BPS Integrated Modem, Point-to-Point

This modem operates at 2400 bps over half-duplex or duplex leased private line or pri-
vately-owned facilities. The modem supplies the clocking for received and transmitted
data, and can alternately operate at half speed (1200 bps).

The Auxiliary Operator’s Panel has a signal quality meter to check the quality of
the received signal, and a control to equalize the received signal.

2400 BPS Integrated Modem, Multipoint Tributary
This modem operates at 2400 bps on a duplex multipoint network. The modem
supplies the clocking for received and transmitted data, and can alternately
operate at half speed (1200 bps).

With this modem, a meter is provided on the Auxiliary Operator’s Panel to check
the quality of the received signal, and controls are provided to equalize the
transmit and receive signals (see Figure 4-6).

2400 BPS Integrated Modem, Switched Caducee Network (France)
This modem operates at 2400 bps over the French PTT Caducee Network, and
provides half-speed capability. The modem supplies clocking for received and
transmitted data, and can automatically answer incoming calls. A TALK/DATA
switch is provided on the Auxiliary Operator’s Panel to allow alternate voice/data
communications.

4800 BPS Integrated Modem, Switched Network
This modem operates at 4800 bps over a switched network, and provides half-
speed (2400 bps) capability. This modem supplies clocking for received and
transmitted data, and can automatically answer and disconnect incoming calls in
unattended operation.

4800 BPS Integrated Modem, Point-to-Point
This modem operates at 4800 bps over half-duplex or duplex leased private lines or
privately-owned facilities. The modem supplies clocking for received and transmitted
data, and can alternately operate at half speed (2400 bps).

4800 BPS Integrated Modem, Multipoint Tributary :
This modem operates at 4800 bps on a duplex multipoint network. The modem
supplies the clocking for received and transmitted data, and can alternately
operate at half-speed (2400 bps).

EIA/CCITT Interface

This special feature is used to connect the terminal to common-carrier-supplied or user
supplied Data Communication Equipment (DCE), to digital communication services, or to
IBM standalone modems, operating over a switched or non-switched communication facil-
ity. It is required on terminals connected to the host terminal containing the Modem Fan
Out feature (Figure 4-5).
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EIA/CCITT Interface

Cable .
3770*
#2

Host 3776
EIA/CCITT Interface

2400 or 4800 bps
Integrated Modem, .

i Multipoint Tribu-
tary

Multipoint
or Point-to-Point
Comm Channel

Modem Fan Out

Feature 3770*

#3

EIA/CCITT Interface

EIA/CCITT Interface
Cable

*3771, 3773, 3774, 3775, 3776, or 37771

Figure 4-5. Modem Fan Out Configuration

This special feature provides an interface (and a'cable for attachment to the DCE) which
is compatible with the characteristics and specifications of EIA Standard RS-232C in

U.S. and Canada (maximum line speed—19.2 kbps), or CCITT Recommendation V.24
(maximum line speed—9600 bps) or V.35 (ISO/IS 2593, maximum line speed—20.4 kbps)
in World Trade countries. The circuits utilized by the 3770 are described in Chapter 1.

| High-Speed Digital Interface (3777 Only)

Modem Fan Out (3776

4-18

This special feature on the 3777 Model 1 is used to connect the terminal to common-
carrier-supplied or user-supplied Data Communication Equipment (DCE), or to IBM stand-
alone modems. The High-Speed Digital Interface feature permits point-to-point syn-
chronous operation at 19.2 kilobits per second (20.4 kbps in World Trade countries) on

a wideband communication channel. This special feature provides an interface and a

cable for attachment to the DCE. ‘

Only) :
This);pecial feature can be used with the 2400 bps or 4800 bps Integrated Modem (Multi-
point Tributary) connected to a network configuration for multipoint operation. With
this feature, up to three terminals can share a single modem located in the host 3776.
Terminals connected to the host terminal (Figure 4-5) must have the EIA/CCITT Interface
feature.
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Switched Network Backup (U. S. and Canada) (3776 Only)
This special feature can be used with the 2400 bps or 4800 bps Integrated Modem ('Pomt-
to-Point or Multipoint Tributary) and allows alternate use of switched network facilities
as backup communication lines. Switched-network operation must be specified while in
local mode. When the modem is connected to a switched network, calls must be dialed
and answered manually. The same line control (non-switched point-to-point or multi-
point) is used when operating on a switched network.

Door Keylock

This special feature adds a keylock to the right- or left-hand controller cabinet
door. Two keys are provided with each lock.

ASCII
The ASCII special feature is available for use in the U.S. and Canada. Differences
between EBCDIC-coded and ASCII-coded machines are described in
Appendix G.

Additional Print Belts (3776 Only)

Additional print belts (purchase-only accessories) are available for the 3776
console printer. Belts are available for the 48-, 64-, and 94-character sets for
various countries, as shown in Appendix B. Print belts are not interchangeable
between the 3776 Model 1 and Model 2. ASCII character set belts are also
available for use in the U.S. and Canada.

‘Additional Print Trains (3777 Only)
See Chapter 6.

| Front Feed (3776 Only)

This special feature simplifies forms changes and reduces the operator set-up time required
to renew the forms supply or to change the forms type. With the Front (forms) Feed Fea-
ture installed, the paper supply may be set on the floor directly under the keyboard to
extend the height of the supply stack. Forms may be alternately loaded from the rear of
the 3776 models. The forms stand/stacker enclosure at the rear remains a standard feature
of the 3776 models with or without the Front Feed Feature.

IBM 3770 Data Communication System—System Components ~ 4-19



Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

Operating Controls (3776/3777 Model 1)

POWER ON/OFF Switch: This switch is located on the left side of the knee hole
on the controller housing. It controls ac power to the terminal. When power is
turned on, the bring-up diagnostics run and the terminal is left in local mode with
the PROCEED indicator on. Any other indicator being on signals either a failure
in the terminal’s electronic components, that one of the MODE switches is on, or
that the Keylock is off. The operator should proceed as described in the

Operating Procedures Guide. If the tests complete successfully, the operator can
continue with terminal operation.

Auxiliary Operator’s Panel

420

The auxiliary operator’s panel (Figure 4-6) is located behind the door on the

controller base. It contains the SYSTEM RESET switch and certain special-
feature controls, as follows.

BSC NORMAL

TRANSMIT RECEIVE
STC EQUALIZER EQUALIZER
S SYSTEM

JALK HALFSPEED £ 150,

RESET Y @
) B O
DATA '/I 5 \\\ 7 ™
SIGNAL QUALITY

KEYLOCK METER

IBM 3776

NORMAL BSC

HALFSPEED 5@‘1 SYSTEM

RESET

—KEYLOCK

IBM 3777-1

Figure 4-6. Auxiliary Operator’s Panel

\)vf/
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BSC/SDLC Switch: This switch is present on machines using the SDLC/ BSC
Switch Control Communication feature. The switch must be placed in the BSC
position to communicate using BSC procedures (see Chapter 7), or in the SDLC
position to communicate using SDLC procedures (see Chapter 8).

NORMAL/HALF-SPEED Switch: This switch is present on machines using the 2400 bps
or 4800 bps Integrated Moderm, and is present on all World Trade machines using the
CCITT V,24 Interface feature. On the 3777-1, it is located to the left of the BSC/SDLC
switch. Using an Integrated Modem, transmission is at the modems rated speed with the
switch in the NORMAL position, or at half the rated speed with the switch in the HALF-
SPEED position. On World Trade machines using either an Integrated Modem or an exter--
nal DCE, line speed with the switch in the NORMAL position is at the DCE’s maximum
rated speed. With the switch in the HALF-SPEED position, line speed is half of the DCE’s
maximum rated speed, if the DCE used has this capability.

TALK/ DATA Switch (3776 Only): This switch is present only on machines using
the 2400 bps Integrated Modem, Switched Caducee Network (France). It must
be set to TALK for voice communication, or to DATA for data communication,;

Keylock: This is the key-operated switch for the Keylock special feature.

Signal Quality Meter (3776 Only): This meter is present on machines using the
2400 bps Integrated Modem, Point-to-Point or Multipoint Tributary (see
“Features and Accessories—Integrated Modems”).

Transmit and Receive Equalizer Controls (3776 Only): These rotary controls are
present on machines using the 2400 bps Integrated Modem, The Receive Equaliz-
er control alone is present on machines using the 2400 bps Integrated Modem,
Point-to-Point (see ‘“Features and Accessories—Integrated Modems””).

SYSTEM RESET Switch: This >switch causes the terminal to interrupt any

operation in progress and leaves the terminal in the same power-on state as
described under “POWER ON/OFF Switch.”
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Keyboard Switches, Keys, and Lights (Figure 4-7)
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This figure shows the EBCDIC keyboard arrangement for use in the U.S, and Canada.

Figure 4-7. 3776/3777 Model 1 Keyboard
Switches

HOLD PRINT: Turning this switch on suspends printing so that forms may be
inserted or adjusted. When the switch is turned off, printing resumes.

AUTO: Turning the AUTO switch on at the beginning of a job causes printing to
halt after the first record of the data set is printed. See “Diskette-to-Printer
Operation”

EXTEND BUFFER: Turning this switch on selects the dual 512-byte alternating
buffers. With the switch off, the dual 256-byte alternating buffers are selected.
Changing the switch setting has an effect only at power on or system reset time.

ALARM: Turning this switch on enables the Audible Alarm, if installed.

'DISK: This switch forces all data received from the CPU to be written on an
attached Diskette Storage Device regardless of any other component selection
{(except the console printer) received from the CPU. In SDLC mode, data re-
ceived without an FM header must go to the printer. If the machine is jumpered
for ASCII and the Bind is for EBCDIC, the DISK switch is ignored.
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'FORM FEED: This key causes the forms to advance to the first printing line on

the next form, and stores an FF character in the controller buffer.

INDEX: This key causes the forms to feed one line, and stores an LF character in
the buffer. The next character entered will print in the next sequential print

position.

VERT TAB: This key causes the printer forms to advance to the next predefined
vertical tab stop, and stores a VT character in the buffer. If no vertical tab stops
are defined, pressing this key causes a printer line feed.

SYS REQ (System Request): This key can be used to initiate a logon or logoff mes-
sage if the terminal is in local mode. If the STANDBY light is on, a keyed message
may be entered without first pressing this key. - Refer to “Operating Characteristics—
Keyboard” earlier in this chapter.

START/STOP JOB: Pressing this key starts an online or offline job. With dual data
path operation, the key is used to start the online job or Job 1 (see “Operating
Characteristics (3776/3777-1)—Controller” in this chapter) Pressing CODE in con-
junction with this key stops the job.

START/STOP DUAL: Pressing this key starts-the offline job (Job 2). (See “Operating

Characteristics (3776/3777-1)—Controller” in this chapter). Pressing CODE in con-
junction with this key stops the job.

CNCL (Cancel): - This key aborts a SYS REQ message operation, or deletes a
message that is awaiting transmission.

When running an SDLC online job, the CNCL key operates as follows:

o When receiving, the terminal transmits a negative response to the CPU that requests
a break in the data flow to the 3776/3777-1.

« When transmitting, the terminal clears the contents of the buffer and transmlts
a Cancel request to the CPU 1f needed.

ATTN (Attention): For SDLC machmes, this key causes transmission of an expedited

‘Signal command to the CPU. The Signal request unit contains a Request-to-Send code to

stop the CPU from sending so that the 3776/3777-1 can begin sending to the CPU. The
application program in the CPU may or may not honor the Request to Send. (See the
chart on “SNA Network Commands™ in Chapter 8§ — “Programming Considerations —
SNA/SDLC Communications”. )

For BSC machines , pressing the ATTN key dunng a receive job, line-
to-printer;, line- to—punch (3776 only) | or line-to-diskette job, causes an
interrupt to be sent to the host CPU in one of the following ways depending on a
system card jumper:

1. No jumper. With no jumper installed, pressing the ATTN key causes the 3780
" Carriage Stop function to be emulated. WACK will be sent at the first oppor-
tunity; either in response to a data block being received or in response to the
next data block received. WACK will be sent continuously (in response to
ENQ) until both buffers are emptied by the output device and for approximate-
ly 10 seconds thereafter. At this point, EOT is sent and the terminal goes to
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standby mode allowing the operator to start a transmit job. If a selection is
received prior to (1) the operator keying a System Request, (2) starting an online job, or
(3) at the same time the 3776 is establishing a transmit job (ENQ received in response to
ENQ sent), the selection (depending on device availability) is accepted.

2. Jumper. With a jumper installed, pressing the ATTN key causes an RVI to be
transmitted in response to the next correctly-received data block. If the CPU
honors the interrupt, the CPU must transmit EOT prior to transmitting any
additional data. Once the receive job has ended, the terminal goes to standby
mode and the operator may start a transmit job or enter a System Request
message. If a selection is received prior to the operator starting a job or keying
a System Request, the selection is accepted. ‘

CODE, EXTEND CODE: These kéys are used in conjunction with certain
numeric or alphabetic keyboard keys to select functions such as:

+ Define Job ~

+ Change Form (Change current forms control)

» Print Error Log

o Communications Facilities Testing

« Stop Job or Dual

« End Card

» Display Modes of Operation and or I/0 devices for jobs (in NPR)

» Create Diskette (Delete all data including forms control)

« Change Data Set Status (Active or Inactive or Multivolume)

« Write Jobs on Diskette

» Change Data Set Name or Status

« Read Job Control from Diskette or Cards

» List Diskette Data Sets

« Clear Diskette (Delete all data except forms control)

» Read Operator ID Card ’

» Load train image buffer (3777-1 only)

«- Set or Reset Switched Network Backup (SNBU)

s Print All Characters to Test Print Belt

« Select 6 or 8 lines per inch for printing :

e Set Manual or Auto Disconnect. This may be specified at any time. Manual
may be specified to keep the line from.disconnecting when the online job ends.

« Select Inquiry Mode Operation (see Chapter 7.)

« Set Ignore ETX/EOT. This may be set to cause all received data to be written
as a continuous data set regardless of ETX/EOT received.

« Set Monocase. This causes the 26 lowercase alphabetic characters a through z
to be converted to uppercase characters.

« Set unattended operation, SDLC

« Reset Inquiry Mode, Ignore ETX/ EOT Monocase, and for SDLC machines,
unattended mode.

Keys used‘in conjunction with the CODE and EXTEND CODE keys to select
these functions are described in the Operating Procedures Guide.

PRINT VIEW: This key is active during job definition, following a SYS REQ
when the operator is keying a message that will be routed to the system, or when
entering an OLT message. The data entered will be printed followed by a suffi-
cient number of line feeds to make the printed data visible on the printer.

RESET: Pressing this key resets the Audlble Alarm, cancels a START JOB or an

l extended code entry prior to keying EOM. It may also be used to restore the buffer

pointer to the next available position when entering.a SYS REQ message or defining
horizontal tab stops. Pressing CODE and RESET resets the SYSTEM CHECK or OPRN



Lights

CHECK indicator, resets the NPR, and turns off the device indicator. On BSC machines,

- the RESET key may also be used to prevent a liné abort when an operator recoverable
-error occurs.’ Refer to the Operating Procedures Guide for the 3776 or 3777-1.

CHAR ADYV (Character Advance): This key can be used to advance the buffer
pointer (without printing) after backspacing or when a SYS REQ message or
horizontal forms definition has been entered into the controller buffer.

BUFFR BSKP (Buffer Backspace): Pressing this key causes the buffer pointer to
back up one position (one character space). Data is not destroyed when back-
spaced over, and can be printed out or corrected.

EOM (End of Message): Pressing this key terminates a SYS REQ message
operation. This key also terminates a start job, extended CODE key, or job
definition procedure.

Device Indicators: An indicator is provided for each I/O device. The device
indicators are used to indicate the active devices for the selected job, not-ready
conditions, and device errors. Certain device errors cause the device to lose its
ready condition, and its associated light turns on and the Operator Attention
Speaker sounds to inform the operator that the device needs attention.

Numeric Position Readout (NPR): This is a three-digit numeric display that
provides different indications depending on the operation being performed.
Message code numbers providing operator guidance and indicating system status
and error conditions are displayed in the NPR. These code numbers, in conjunc-
tion with other operator panel indicators being on, are related to operating
procedures described in the Operating Procedures Guide.

ON LINE: For BSC, this light is on whenever the communication line is selected
as an input or output and the data link connection has been established. The light
blinks while data is being transmitted or received, and turns off when the data link
connection is broken.

For SDLC, this light is on when the terminal is bound in a session with the CPU,
and turns off when the session is terminated.

STANDBY: For BSC, this light turns on when a job involving the communica-
tion line is started. The light remains on until transmission begins, and then turns
off. It is off until the job ends, and then turns on. Another online job can be
started after the light turns on again. For SDLC, this light turns on when in
communicate mode and there is not an active line job. The light remains on until
a job involving the communication line starts, and then turns off; it remains off
until the job ends. When the STANDBY light turns on again, another job can be
started.

CPU SELECT: For BSC, this light indicates that the terminal has rejected a line
bid, an MPLC polling sequence, or an MPLC selection sequence from the CPU
because the terminal is not ready to operate in line mode. For SDLC, this light
indicates that the terminal has rejected a BIND, or that SIGNAL has been re-
ceived from the CPU.
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OPRN CHECK (Operation Check): This light turns on and the Operator Atten-
tion Speaker sounds when the operator has performed an incorrect procedure, or
when some I/0 device needs attention. A device light will also be on if an I/0O
device needs attention. A message code number will be displayed in the NPR.

This number corresponds to an explanation or procedure, as described in the
Operating Procedures Guide.

PRINT INHIBIT: For BSC, this indicator is not used. For SNA/SDLC, this
light turns on when the Inhibit Print command is received from the CPU and the
SYSTEM REQUEST function is initiated. This light turns off when the SYSTEM
REQUEST function is terminated, either by EOM or CANCEL. Receiving the

~ Enable Print command from the CPU takes the terminal out of this mode of

operation.

SYSTEM CHECK: This light turns on and the Operator Attention Speaker
sounds when certain machine errors occur. A message code number will be
displayed in the NPR indicating the cause of the error. If an I/O device caused
the error, the appropriate device indicator turns on and the job is aborted.

‘PROCEED:  Data entry from the keyboard is permitted when this light is on. This light

is on all the time except when the keylock is turned off or the terminal is processing
Operator ID Reader information.

UPPER CASE: This light turns on when the keyboard is in uppercase shift
(Upper Shift key has been pressed).

e, s
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Printer (94-Character Set)

Color

(2 Additional Devices)

I\Tn:::me Description {Basic Machine) Specify Features 32‘ ::l eﬁti;achable Special Features
3773 Keyboard Language Group None 1200 BPS Integrated Modem
Printer (94-Character Set) Color EIA/CCITT Interface
Model P1 | —40 cps Bidirectional Printer Remote Power Off Forms Stand*
Model P2 | —80 cps Bidirecticnal Printer Keyboard Arrangmt. Keylock
Model P3| —120 cps Bidirectional Printer Variable Width Forms Tractor
4800 bps Max. Line Speed Operator |D Reader
Dual 256-Byte Transmission Buffers Door Keylock
Automatic Answering Audible Alarm
Terminal ID Communication Driver
Operator Attention Speaker Communication Feature
Diskette Storage (One Device) SDLC
4K User Storage BSC
BSC/SDLC Switch Control
BSC Multipoint
4K or 8K Additional User Storage
Keypad
. ASClI
3774 Keyboard Language Grolp Diskette Storage

1200 BPS Integrated Modem
2400 BPS Integrated Modem

—80 or 120 Ipm using 94- or
64-character set, resp,

4800 bps Max. Line Speed

Dual 256-Byte Transmission Buffers

CPU Interrupt .

Address Stop (Program Debug

Facility)
Automatic Answering
Terminal ID

Operator Attention Speaker

Diskette Storage (One Device with
nanremovable Diskette)

6K User Storage

Variable Width Forms Tractor
Programmable BSC
Communications

Remote Power Off

Keyboard Arrngmt.

64- or 94-character
set

2502 Card Reader**

{150 or 300 cpm}
3501 Card Reader (50 cpm)
3521 Card Punch (50 cpm)**
480-Character Display

** Attach via 3782 Card
Attachment Unit. One
card reader can be
attached {2501 or 3501).
The 3521 Card Punch
can optionally be
equipped with the
Card Read and Card Print
special features.

Model P1 | —80 cps Bidirectional Printer Remote Power Off 2502 Card Reader** Switched Network Backup
Model P2 | —120 cps Bidirectional Printer Keyboard Arrngmt. (150 or 300 cpm) Modem Fan Out
4800 bps Max. Line Speed 3501 Card Reader (50 cpm) E{A/CCITT Interface
Dual 256-Byte Transmission Buffers 3521 Card Punch (50 cpm}**| Forms Stand*
CPU I}nterrupt 480-Character Display Keylock
Addréss Stop {Program Debug 3784 Line Printer Variable Width Forms Tractor
Facility) ** Attach via 3782 Card Operator ID Reader
Automatic Answering Attachment Unit. One Door Keylock
Terminal 1D card reader can be Audible Alarm
Operator Attention Speaker attached (2502 or 3501). Communication Driver
Diskette Storage (One Device with The 3521 Card Punch Communication Feature
: nonremovable Diskette) can optionally be sDLC
6K User Storage equipped with the BSC
Programmable BSC Card Read and Card Print SDLC/BSC Switch Control
Communications special features. BSC Multipoint
Keypad
4K, 8K, 12K, or 16K
Additional User Storage
ASCII
3775 | Keyboard Language Group Diskette Storage 1200 bps Integrated Modem
Mode! P1 | Line Console Printer Color {2 Additional Devices) 2400 bps Integrated Modem

Switched Network Backup
Modem Fan Out
EIA/CCITT !Interface
Forms Stand*
Keylock
Operator 1D Reader
Door Keylock
Audible Alarm
Communication Driver
Communication Feature
SDLC
BSC
SDLC/BSC Switch Control
BSC Multipoint
Keypad
4K, 8K, 12K, or 16K
Additional User Starage
ASCII
Additional Print Belt*
Dual Independent Forms Feed

*Purchase-Only Accessories

Figure 5-1. 3770 Programmable Terminals Summary
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Chapter 5. 3770 Programmable Terminals By TNL: GN27-3212

Components

Controller

A summary of the programmable terminals, attachable input and output devices,
and special features available for these terminals is shown in Figure 5-1. The
3773,3774, and 3775 programmable terminals are similar in appearance to the
nonprogrammable models, but their function can be controlled by a user-written program.

Operating offline, the 3773 programmable models can perform source recording and
document preparation with selected data directed to a user-removable diskette. During
document preparation, the 3773 programmable (3773P) models permit:

« Validation of data as it is entered (range check, self-check, alpha/numeric
check, length check)

« Logical and arithmetic operations (add, subtract, multiply, divide, compare)

« Storage to storage, table lookup, and storage compare operations

« Format and edit operations (picture, justify, fill, case)

« Direct access to data on Diskettes

Operating online, the 3773P models permit:

¢ Online operations, between the communication subsystem in the host and the key-
board (logon/logoff), diskette data sets, or console printer, that are controlled by
the communicate mode function (BSC or SDLC)

The 3774 and 3775 programmable (3774P/3775P) models have all the capabili-
ties of the 3773 programmable models, and in addition provide:

« Additional Diskette Storage Devices (special features) with removable disk-
ettes for program and data storage

« Card reader and card punch attachments

o 3784 Line Printer Attachment to 3774 Models P1 and P2

» Dual Independent Forms Feed (special feature) for the 3775 Model P1

« Program debug facility at the terminal

« Additional user-program-controlled operator guidance and data display
capability with the Display special feature

o Communications with the host CPU controlled by a user-written application program
in the terminal (Programmable Communications BSC only) v

e Additional online operations, between the communication subsystem in the host and
the optional card reader, card punch, or 3784 printer (3774P only), that are con-
trolled by the communicate mode function (BSC only)

o Keyboard operations in a user-written program can overlap other processing to pro-
vide a performance improvement (not available on terminals with the ASCII feature)

The controller processes the user-written 3770 program and provides the ability to
communicate with the host CPU. The controller contains:

« Control storage for the support of features, functions, and attached 1/O
devices '

» User storage to contain the user-written 3770 program

« Diskette storage for 3770 programs, application data, and transaction data

IBM 3770 Data Communication System—System Components  5-1



Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

5-2

Figure 5-2 shows the user storage available on the 3773, 3774, and 3775 programmable
models. The basic 3773P provides 4K bytes of storage to contain the 3770 programs
and for use as buffers (K = 1,024). An additional 4K or 8K byte increment of storage

is available as a special feature that can increase the total storage capacity to either 8K
or 12K. The basic 3774P and 3775P provide 6K bytes of storage with one additional
4K-, 8K-, 12K-, or 16K-byte increment available as a special feature, for a total of 10K,
14K, 18K, or 22K bytes. The first 0.75K bytes of storage after the 3770 program are
always allocated for three 256-byte buffers, with an additional 256-bytes that can be
allocated by the 3770 Set Configuration Utility for the optional format image buffer
(FIB).. See the description under “Program Resources” later in this chapter. An addi-
.tional 3K bytes of user storage can be allocated by the 3774P/3775P Set Configuration
Utility for the Supervisor Control Program Residency option. Once allocated, this stor-
age (and the FIB buffer) cannot be used for other functions until it is deallocated by the
3774P/3775P operator rerunning the Set Configuration Utility.

User storage can be allocated via the 3770 program for use as working storage or
diskette buffers. Storage is also allocated for use by certain features and attach-
ments, if their use is called for in the 3770 program beginning statement (see
“Program Definition Statements” in this chapter). Storage is allocated as follows
if the selected 3770 program defines storage usage, or calls for use of one or more
of the following features or attachments:

-« Working storage “X”K bytes, as specified (K = 1,024)

« Relative data set buffers ‘““X”’K bytes, as specified

On the 3774P or 3775P only, the following storage can also be allocated by the user-
written 3770 program:

+ Display feature 2.0K bytes P
» Display feature/Katakana 2.5K bytes N
« 2502 2.5K bytes

« 3501 1.75K bytes

« 3521 3.0K bytes

» Programmable Communications - 2.0K bytes

The remaining user storage is available to contain the 3770 program.

Standard Special Feature

3773P

User 4K 4K or 8K

Storage

Standard Special Feature

3774P/3775P

User 6K 4K, 8K, 12K, or 16K

Storage ’

Figure 5-2. 3770 User Storage (Part 1 of 2)
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3774P or 3775P Only
“XUK 75K UX"K] “X”K | 2.5K ]1.756K| 3.0K 2.0K 25K 2.0K 3.0K
B| s ‘
3770 P | & |Relative| 2502 | 3501 | 3521 | Display | Format | Program- |Resident
Program| F R |Data (2) (2) (2} (3, 4) Image mable Supervisor
(1) E | A |Set Buffer | Commu- |Control
F; S Buffers (5) nications |Program
) (1) (2) 5)
1. Allocated by user; program/application dependent.
2. Allocated when a 3770 program is selected that specifies

use of this function or attachment.

3. Allocated as specified in 2, or when the 3774P/3775P"
DISPLAY switch is turned on.

4. Requires additionat 0.5K storage if Katakana.

5. Allocated by the 3770 operator using the Set
Configuration utility.

Figure 5-2. 3770 User Storage (Part 2 of 2)

A single Diskette Storage Device is standard on the 3773P, 3774P, and 3775P, and is
used to contain the 3770 programs, application data sets, and the transaction data set.
On the 3773P, the diskette can be removed from the diskette device; each diskette can
store about 237K bytes of data on 73 tracks (K = 1,024), with thirteen 256-byte
records/track, or 26 records/track of 128 bytes or less per record. On the 3774P and
3775P, the diskette cannot be removed from the diskette device. This device (referred
to as device 0) can store 97.5K bytes of user-data and programs in 30 tracks, with
thirteen 256-byte records/track, or 26 records/track of 128 bytes or less per record.
Two additional devices (special features) are available on the 3774P or 3775P, with
diskettes that can be removed by the operator. These devices are referred to as device
1 and device 2 and occupy the same physical location in the machine as those available
on the nonprogrammable 3774 and 3775 models. Each removable diskette can store
about 237K bytes in 73 tracks, with thirteen 256-byte records/track, or 26 records/
track of 128 bytes or less per record. These devices can be used for additional 3770
program storage, and for application and transaction data sets.

The programmable 3770 models can read or write on three types of data sets—exchange
(space) with blocksize 1 to 128, ‘E’ (blocksize = 256), or “T” (blocksize = 256). Any
of these data set types can be used to read or write on both exchange format and non-
exchange 3770 format diskettes. However, the programmable 3770 models cannot
create the “I” type data set but can read this data set type or modify individual records
(keyboard-to-diskette function). For more information on data set usage on the pro-
grammable 3770 models, see “Programming and Data Sets” earlier in this chapter. For
more information on compatibility, refer to “Appendix E—Data Formats.”

Exchange format (BSC) diskettes refer primarily to the sequence in which records are
written on the diskette. To improve throughput on the 3770 terminals, this format is
not used when writing a 3770 diskette in nonexchange format. For compatibility with
non-3770 IBM products, the programmable 3770 models can read and write diskettes

using the exchange format. For more performance information, refer to “Appendix D—
Throughput.”
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All of the system utilities, host support and application support functions performed by
the programmable 3770 terminals can read and write on an exchange format diskette. If a
diskette is to be written in exchange format, it must be specified as such during the diskette
Create function. Data sets can be created as basic exchange data sets by specifying the
proper characteristics during the Data Set Create function (provided by the Data Set Support
Utility or through message headers). For more information on the exchange format, refer

to “Appendix E—Data Formats.”

Diskette and Data Set Copying Considerations (3774P/3775P Only)

Printers

Keyboard

Exchange format diskettes cannot be copied onto a 3770 nonexchange diskette on pro-
grammable 3770 models. However, data sets on an exchange format diskette can be
copied onto a data set created on a 3770 nonexchange diskette.

The printers used on these terminals are the same printers used on the nonpro-
grammable versions of these terminals described in Chapters 2 and 3 of this
publication. The 3773P and 3774P use the serial wire-matrix console printer, and provide
output at the following speeds during continuous printing:

3773 Model P1 40 characters per second (average)
3773 Model P2, 3774 Model P1 80 characters per second (maximum)
3773 Model P3, 3774 Model P2 120 characters per second (maximum)

The 3774 Models P1 and P2 (programmable terminals) can attach an IBM 3784
Line Printer as an additional 1/0O device. The 3784 printer is mechanically similar
to the console line printer on the 3775 Model P1. Refer to Chapter 6 in this
manual for more information about the 3784 printer.

I The 3775 Model P1 (Programmable terminal) uses the console line printer and provides
output at 80 lines per minute maximum using the 94-character set, or at 120 lines
per minute maximum using the 64-character set.

Margins and horizontal and vertical tab stops are not set by the operator, as on the non-
programmable terminals. Forms control and printing format may be set by the host CPU
or placed under control of the user-written 3770 program, thus relieving the terminal
operator of this task. The operator can select horizontal and vertical formats for the
console printer from the format image buffer.

The user-written 3770P program can control the setting of line spacing on the
console printer to 6 or 8 lines per inch (see ““‘Set Configuration” under
“Supervisor Program Operations” in this chapter). Operator controls on the 3784
line printer provide for setting 6 or 8 lines per inch spacing.

The same forms design considerations and restrictions described in Chapters 2 and
3, and in the publication Forms Design Reference Guide for Printers,
GA24-3488, also apply to these printers.

Graphic keys provided on the 3773, 3774, and 3775 programmable terminals are
identical to those of the nonprogrammable terminals described in Chapters 2 and
3. Control keys, switches, and indicators are different, however, since many of
the operating functions are placed under control of the 3770 program. The
EBCDIC keyboard for use in the U.S. and Canada is shown in Figure 5-5. World
Trade keyboard characters are shown in Appendix B.



quenélafure on keyboard control keys, lights, and switches is supplied in the:
following languages: '

English French  German
Italian Japanese Spanish

Programming and Data Sets

Program Creation

Operation of the 3770 is controlled by a iiser-written program that is executed by
the 3770 controller. The program is written, using a subset of 3790 programming
statements plus additional 3770 programming statements, to control input and

output, perform arithmetic and logical functions, control sequence of execution,

and build diskette data sets for transmission to the CPU. This source code is
processed by the System/370 assembler using an IBM-supplied macro instruction
library. The output produced by the assembler is validated and formatted using
System/370 Program Validation Services (PVS) and transmitted by the host
application program to the 3770 diskette from.where it can be selected by the
operator for execution. A user-written application program can be written to
create and maintain a library of 3770 programs at the CPU, if desired. These
3770 programs can then be transmitted from this library to 3770 systems using a
user-written application program. 3770 programs can also be punched into cards,
either at the CPU or by a remote terminal, and these programs loaded onto a
3774P or 3775P diskette from an attached card reader.

For EBCDIC—coded machines using BSC, 3770 programs can be transmitted to
the terminal in BSC transparent mode. For ASCIl—coded BSC machines, and
for EBCDIC coded machines if BSC transparent operation is not available, a
user-written host CPU program must be used to convert each 8-bit byte of the
3770 program into two 8-bit bytes for transmission to the terminal. After the
3770 program is processed by System/370 PVS, the user-written host CPU
program must perform the conversion shown in Figure 5-3 before the 3770
programs can be transmitted over an ASCII line or over an EBCDIC line if
transparency is not available. The 3770 automatically converts the received data

* back to an 8-bit byte EBCDIC representation (on both EBCDIC and ASCII

machines) and writes the programs on the diskette.

High Low

Order Order

o, . gt
EBCDIC Bit Positions: 0123 4567
EBCDIC Character: XXXX YYYY

CPU Program 0100XXXX 0100YYYY

Inserts:

Transmitted On
ASCI| Line: P10OXXXX P100YYYY

3770 Converts to
EBCDIC and
Writes on Diskette: XXXXYYYY

Figure 5-3. Preparing Programs for Transmission Using ASCII Line Control
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Program Resources

Figure 5-4 shows the general data flow from the source to the controller to the
primary output device (printer, or display on the 3774P or 3775P). The followmg
resources are available to the 3770 programmer:

Buffers: Three 256-byte buffers provide working storage and data areas for
application data set access.

Format Image Buffer: A 256-byte buffer holds up to seven horizontal/vertical
formats for the 3774P/3775P console printer. The formats can be selected for
use by the operator or the supervisor program. A supervisor program instruction
loads the formats into the buffer. If the formats are not defined, the tab settings
are forced to the system default which is all horizontal tabs and no vertical tabs.

Storage: Working storage can be specified by a programming statement.
Working storage will include (overlay) the three 256-byte buffers,

Registers: Eight registers consisting of ten decimal digits plus a sign and decimal
point provide storage for numeric data. They are used for arithmetic operations
and to transfer information.

Source Buffer: A 200-byte source buffer is used for keyboard entry, output to
the printer (or Display on the 3774P and 3775P), and for transfer to or from
registers and buffers. Data in the source buffer can be compared, checked, and
edited before output.

Lb“gical Indicators: Thirty-two logical indicators can be turned on or off and
tested by the 3770 programmer.

Condition Codes: A one- -byte (eight bit) condition code is set by execution of
certain programming statements, and can be tested by the program to determine
the results of the operation.

System Indicators: Eight system indicators are turned on or off during 3770
program execution and can be tested by the program to determine system status.



SOURCE

s PRINTER/

—am| DISPLAY*

REGISTERS

USER STORAGE

DATA
BUFFERS

[COMMUNICATION

u_INE**

_TRANSACTION

RECORD
BUFFER

3770 PROGRAM
STORAGE

KEYBOAF(D—-1
\-../’1 ._J
COMMUNICATION |
LINE** -
CARD ~ .
READER*|
|}
“('\__/"
Figure 5-4. Program Resources

USER
ALLOCATED
STORAGE

DISKETTE

[ PROGRAM DATA SET

TRANSACTION T

DATA SET

" APPLICATION T

DATA SET

_[carD

‘ PUNCH*

*Attached to 3774P/3775P Only
3784 Printer attached to
3774P only

**Used as an |/0 device for
Programmable Communications
(BSC only)
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System-Named Data Sets
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In addition to the resources just described, data sets, either system-named or
user-named, are available for the program’s use. System-named data sets can be
generated for the 3770 program library, for transaction data, for data received
from the CPU without a message header, and for the supervisor program.
User-named data sets can be generated for storage, retrieval, and update of
application-oriented data. A maximum of 18 data sets can be contained on a
single diskette, and up to five data sets (excluding the program library and the
transaction data set) can be open at any one time.

All data sets must be user-defined by a Data Set Create function that writes a
Data Set Label and allocates diskette space for the data set. This function can be
done either by the operator using a system utility function, by a supervisor pro-
gram, or by specification in a message header from the CPU. Data sets can be
transmitted to the CPU under control of the operator or a supervisor program
instruction. The transmit options are: transparent or nontransparent, blocked or
unblocked, and spanned or unspanned. See the description under ‘“Communicate
Mode” for more information. N

Program Library Data Set: This data set contains the user-written 3770 pro-
grams. A program library can be created containing up to 99 programs under a
single data set name (as long as diskette capacity is not exceeded). The data set
can reside on any of the three Diskette Storage Devices on a fully-featured 3774P
or 3775P. This program library can be loaded from the host CPU, or can be
loaded from a card reader attached to the 3774P or 3775P. On the 3774P or
3775P, additional 3770 programs could also be received in a user-named data set,
and these programs copied to the prograim library data set (limited to EBCDIC
machines with transparent communication lines). The amount of diskette storage
space required for programs depends on the number of programs and their length.

The program library data set must contain two records of index which are initial-
ized by the 3770 system utilities as the data set is created (by the operator, a
supervisior program, or a message header). This data set should never be erased
(the index is lost) but must be deleted and recreated to re-initialize the index.

On an ASCII machine, this data set is maintained in an EBCDIC representation
on the diskette (data and binary index).

Transaction Data Set: The transaction data set is generated during execution of
the 3770 program, and includes all data generated during program execution that
is to be transmitted to the CPU.

Data from the transaction data set can be recalled from the diskette for rerun
mode operation. Keyboard entered data is included in the data to facilitate
transaction record review and error correction using rerun and error correct
modes. Rerun mode can also be used to print out a clean copy of a form on the
console printer.

The transaction data set holds a maximum of 923 records and can be contained on
any of the three diskettes on a fully-featured 3774P or 3775P. The data set
requires three tracks to contain an index to the records, plus the number of tracks



User-Named Data Sets

required to contain the records, and is limited to the storage space available on a

. single diskette. The transaction data set has a partitioned directory (or index) and

cannot be packed, reconfigured, or erased (except with the special Erase Transac-
tion Data Set system utility).

On an ASCII machine, this data set is maintained in an EBCDIC representation
on the diskette (data and binary index).

Interrupt Data Set: A predefined diskette data set with a system-supplied data set
name and a partitioned index is loaded with data from the line when one of the
following conditions is met:

. 1. Data is received from the host CPU without device selection and the DISK

switch is on.
2. Data is received with no device selection, or a device selection other than the
console printer and no message header exists.

If the interrupt data set diskette fills up, a message code is displayed in the NPR to
alert the operator, and the terminal transmits WACK responses to the host.  The
operator has three minutes to mount another diskette (Change Diskette) before
the terminal stops the operation. The new diskette must already have the inter-
rupt data set (SYS.INTR) created on it.

The first two records of this data set are allocated to the index. This index is
initialized through the 3770 system utilities when the data set is created and will
be lost if the data set is erased. The data set must be deleted and recreated to
re-initialize the index.

On an ASCII machine, this data set is maintained in an EBCDIC representation
on the diskette (data and binary index).

Data on the interrupt data set can be examined by a user-written 3770P program
or supervisor program and printed or punched on any available output device.
The data can be reformatted, if desired, before output by the 3770 user-written
program. The data set index contains information to indicate what device selec-
tion the data was received for and if the data is transparent.

Supervisor Program Data Set: This'is a data set created for job control programs
as described under ‘‘Operating Characteristics—Supervisor Program Operations”

. in this chapter The data set can be loaded by a 3770 program, from data received

from the host CPU, or from the keyboard with the Data Set Update system utility.
The data set can be contained on any diskette device.

Application data sets can be defined by the user for storage, retrieval, and update
of application data. These data sets can be defined by information contained in a
message header from the CPU, or can be defined at the terminal by the operator
or by a supervisor program as defined under “Operating
Characteristics—Supervisor Program Operations” in this chapter.

Relative Data Sets: Relative data sets have a fixed record length and are accessed
using sequential record numbers. Each disketté record contains a single fixed-
length logical record with record length being 256 bytes (two diskette sectors), or

‘any number of bytes from 1 to 128 (each record occupies one physical sector).

The program specifies the transfer of a record between a buffer and the relative
data set, or between storage and the data set using a relative record number (see
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Program Definition Statements

Forms Definition Statements

Data Definition Statements

Data Movement Statements
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“I/O Control Statements” in this chapter). A single read operation can access
any record in the data set. A host application program can transmit an entire copy
of a data set to the 3770, and the 3770 can access and update individual records in
the data set. There is no restriction on the number of records that can be con-
tained in a relative data set, except that it cannot exceed the capacity of a single
diskette. Once defined, the data set cannot be expanded.

User-Indexed Data Sets: Using the program statement table facilities, the user
can construct indexed data sets permitting access to diskette records by a key. A
two-dimensional table can be built in storage containing keys to the records, with
each key associated with a relative record number. To access a record using this
key, a table lookup, either sequential or binary, is done to find the matching key in
the table and its associated record number used to access the physical diskette
record. That record or optionally, from one to six 128-byte diskette sectors can
be read into storage by a single diskette read instruction. This data can then be
searched for the matching key to access the correct logical record within the
diskette data. If desired, multiple levels of key search can be done, depending on
data organization.

Programming statements available to the 3770 programmer can be grouped in the
following categories:

e Program Definition
¢ Forms Definition

« Data Definition

» Data Movement

« Processing

o Execution Control

« Storage Operations
« I/0 Contiol

These statements define the beginning and end of a 3770 program and allocation
of user storage for I/O buffers and working storage. Creation of a transaction
data set, and packing options for transmitted data, can be specified.

The ending statement is used to terminate the program. On the 3774P and
3775P, the beginning statement also defines any I/O devices used by the 3770
program that require user storage (see “Components—Controller” in this
chapter).

These statements define the page number and page height, and line number and

- line width for program reference.

These statements describe the working-storage usage of a buffer and provide data
definition (sequence, length, and data format) of fields within a buffer. Buffer
fields, storage fields, registers, and indicators can also be assigned symbolic
references for use in the procedural portion of the program.

These statements establish program accessibility and system checks for data from
various sources, reformat or edit the data, and specify movement to various
destinations.



Processing Statements

Execution Control Statements

Source statements establish accessibility of data from the keyboard, a buffer field,
a register, a task or system value field, an application data set, or from a program-
imbedded string or table field. When the keyboard is used as the source, field

length, data type, and input fleld checks can be specified. Input field checks that
can be specified are:

+ Alphabetic only—Checks for alphabetlc blanks, or NULs only.

»  Numeric only—Checks for 0-9, decimal, plus or minus, NULs.

+ Alphameric—Checks for alphabetic or numeric only.

» Length check—Checks that length of field is within limits specified in the
program.

+ Self-check (Modulus 10 or 11).

Edir statements can be used to re-format data fields made accessible by the
previous source statement. Edit operations that are available are:

» Right or left justify and fill

+ Character insert or fill

o Zero suppress

« Delete character

» Insert leading or trailing +, -, $ (static or drifting)
+ Insert comma .

« Insert CR or DB (credit or debit)

e Left fill with * or /

Destination statements are used to specify a destination for the data made accessi-
ble by a previous source statement. Destinations that can be specified are a
register, a buffer field, an application data set record, a transaction data set

record, or the console printer. On the 3774P or 3775P, the Display can also be

specified.

Processing statements available to the programmer can be used for the following
types of operations: -

« - Arithmetic operations—add, subtract multiply, divide
« Data compare

+ Set/test indicators

e Zero, load, increment, or decrement reglsters

« Branch conditional/unconditional

o Define branch/index tables

« Program loop cyclic control

Arithmetic operations are performed on the contents of two registers. Compare
operations can be performed on register or buffer contents and the results used to
cause branching within the program.

These statements are used to temporarily stop program execution at desired
points, to cause a program to repeat, or to call in a different 3770 program for
execution.
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Storage space can be allocated in the program beginning statement for use as 1/0
buffers and for working storage. This storage space overlays buffers 1, 2, and 3,
with the size of the storage space limited by the availability of user storage.
Statements are provided to:

« Move data from storage to storage

« Move program-imbedded data to storage

« Compare storage to storage

+ Compare storage to program-imbedded data

+ Perform sequential or binary table lookup operations
e Scan storage

Table lookup can be done sequentially, or can be done more efficiently by a
binary search.

Using the scan stjcf.tement, storage can be examined for presence of any character,
such as a delimiter or printer control character.

These statements can be used to:

¢ Open and close diskette data sets

« Read or write diskette to/from buffers 1, 2, and 3

« Read or write diskettes to/from user storage

+ Read data into user storage from an attached Operator ID Reader

« Read cards into storage from an attached card reader (3774P/3775P only)

-« Punch cards from storage on an attached card punch (3774P/3775P only)

¢ Print from storage
« Display from storage (3774P/3775P only)

Storage referred to here is working storage allocated by the program beginning
statement, up to the limit of available user storage. I/O operations are overlapped
by the use of an instruction to interrogate device status (busy or complete). 1/0
complete status is indicated in the condition code and can be tested by the pro-
gram to determine the current device status.

Separate diskette read/write statements are used for transfer of data between
diskette and buffers 1, 2, and 3, or for transfer of data between diskette and
storage. For transfer between the diskette and a buffer, the read or write state-
ment specifies a specific relative record number. One diskette record can be read
into a buffer, or written onto the diskette from a buffer using these statements.
The read/write diskette to/from storage statements can be used to read or write
diskette records or from one to six sectors using a single statement. This state-
ment can specify read or write of a specific record, or (after a specific record is
read), can specify read or write of the next sequential record. Read or write next
record can be used, after a specific record is accessed, as many times as desired to
read or write successive sequential records. A single internal work buffer is
allocated for reading and writing diskettes when a data set is opened. For more
efficient operation and to allow overlap of processing, an additional 256-byte
buffer can be allocated by the programmer in the opening statement.
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Operating Characteristics

The programmable 3770 terminals are designed for standalone data entry and processing
without supervision or control by a CPU. For online communication, communicate
mode can be selected by the operator or by a supervisor program to transmit or receive
data. (See “Supervisor Program Operations” in this chapter.)’ In communicate mode,
two 256-byte alternating buffers identical to those described for the non programmable
terminals are used for transmitting and receiving data.

Operating with System Network Architecture (SNA), the programmable terminals are a

single physical unit/logical unit capable of maintaining a single batch session with the
host CPU.

Operating in a BSC configuration, the programmable terminals can initiate, maintain,
and terminate communication sessions with the host CPU for inquiry/response applica-
tions. See “Programmable Communications (3774P and 3775P BSC Only)” in this
chapter. ,

The programmable terminals maintain an error log, similar to that on the nonprogram-
mable terminals, that records information about errors encountered during terminal
operation. The error log can be printed out by a Print Error Log function or accessed
directly by a supervisor instruction. The service representative uses the error log to
isolate the cause of the problem.

Supervisor Program Operations

| Data Set

Instructions .

Certain 3770 operations can be specified by the user through the supervisor
programs. These user-written job-control programs relieve the 3770 operator of
manual selection of certain 3770 system utilities, user-written programs, and
certain operating modes, thus reducing the operator action required to accomplish
a series of tasks. Instruction sequences consisting of alphameric characters only
(not part of the 3770 macro language) can be used to control supervisor program
sequence of execution and to dynamically vary this sequence via the 3770 applica-
tion program. ’

A system-named data set (a maximum of 254 records of 256-bytes each) contain-

~ ing these supervisor programs can be created and loaded by a user-written 3770

program or from the host CPU. The supervisor data set may contain data as well
as programs; this data can be accessed by user-written application programs and
supervisor programs.

Instructions that can be executed and operations that can be done using supervisor pro-
grams are as follows:

o Accumulate—Performs arithmetic operations.

« Branch—Used for a conditional or unconditional branch to any location
within the currently executing supervisor program. The accumulator or the
index register is tested for the conditional branch.

« Check—Loads the status of the I/O operation into the accumulator or force
completion of the I/O operation.

o Close Data Set—Closes the specified data set.

» Create Data Set——Writes a data set header and allocates diskette space as
specified for a user-defined data set.

« Create Diskette—Deletes all data sets and initializes the volume label
(3774P/3775P only).
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o Delete Data Set—Erases data in the specified data set and deallocates the
diskette space. ~

»  Execute Display Commands—Direct data to the Display, if attached, otherwise direct
data to the console printer (3774P/3775P only).

o End Communicate Mode—Specifies when communicate mode is to be terminated and
control passed back to the supervisor program. This mode is reset by a system reset.
(See also the “‘Set Configuration” description in this list.)

e Enter Communicate Mode—Places terminal in communicate mode, and can specify
transmission of up to five data sets from a diskette or a card reader to the CPU.
Data set transmission options from the diskette include transparent/nontransparent,
blocked/unblocked, and spanned/unspanned. From the card reader, options are
transparent/nontransparent and compressed/not compressed.

+ Enter Local Mode—Terminates the program executing and causes the termi-
nal to go to local mode.

» [Erase Data Set—FErases data in the specified data set, but does not deallocate
diskette space.

o Execute Panel Commands—Perform the following: sound the horn, turn
on/off the Audible Alarm, put accumulator in NPR, read the keyboard.

« Execute Print Commands—Direct data to the console printer.

«  Execute 3770 Program—Selects, loads, and executes a 3770 program
specified.

« Increment/Decrement Index Register—Increments/decrements the specified
index register by a specified value.

s Force Data to Interrupt Data Set—Forces all data without a message header to the
interrupt data set on the diskette. (See also the “Set Configuration” description in
this list.) ,

« Link Supervisor—Calls in another supervisor program.

« List Diskette—Lists volumelabel, header labels, and error map label.

« Load—Loads the accumulator or index register with the specified value.

« Move—Moves specified characters into a specified address.

« Move Error Log—Moves the error log from the specified buffer and stores it
in the specified address.

» Open Data set—Opens the specified data set on the specified diskette device,
and closes any previously opened data set. ‘

¢ Force a Skip to 1 (3774P/3775P only)—Forces a carriage skip to the top of the next
form if an ESC S, / (slash), or T sequence attempts to advance the forms beyond
the bottom margin. (See also the “Set Configuration” description in this list.)

s  Print Error Log—Prints the error log on the console printer.

« Punch Card—Causes the 80 bytes in the specified buffer to be punched

3774P/3775P only).

» Read Card—Reads 80-bytes of card data into the specified buffer
(3774P/3775P only). '

» Read Configuration—Loads the acumulator with the specified configuration
data.

« Read Diskette—Read the specified record into the specified buffer.

« Read Format Image buffer (3774P/3775P only)—Moves the 256-byte
printer format buffer to the specified buffer (1, 2 or 3).

« Select Format Image (3774P/3775P)—Selects one of the images in the FIB
to set horizontal and vertical tabs.

« Set Communication Options (3774P/3775P only)—Sets (1) End Communi-
cate Mode, (2) Interrupt Data Set, and (3) Printer Carriage Control options.

| (See also the “Set Configuration” description in this list.)
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Set Configuration—Overrides the system configuration that was set by the operator.
Options of the instructions are:

Set the following operator panel switches on/off (overrides the operator’s control).
Settings are cleared by power-on reset.

1. HOLD PRINT

. INTRP (Interrupt)
. DISK (Diskette)

. DISPLAY

. AUTO SKIP/DUP
. AUTO FEED

. Keylock

Set the following operator controls on/off (overrides the operator’s control). Settings
are cleared by power-on reset.

NN A W

. Select or Reset Monocase operation.

. Select Normal or Inquiry Mode.

. Select Automatic or Manual Disconnect.

. Set or Reset Switched Network Back Up.

. Enable or Disable Audible Alarm.

. Select 6 or 8 lines per inch.

. Reverse component selection for console printer and 3784 line printer (3774P
only on BSC only)

Reset Auto-Interrupt
Disable Utility—Disables execution of specified utilities.
End Communicate Mode Options—Settings are cleared by a system reset.

NN AW N -

1. Return to supervisor program or enter local mode.

2. End communicate mode when standby mode is entered (BSC only).
3. End communicate mode when EQT is transmitted (BSC only).

4. End communicate mode when EOT is received (BSC only).

Set Communication Options—Settings are cleared by a system reset.

1. Execute either (1) an Execute Supervisor Program message header or (2) an
Execute 3770 Program message header when communicate mode ends.

2. Force all data without a message header to the SYS.INTR data set while in
communicate mode (BSC only).

3. Force a skip to line 1 of the next form if an ESC S, ESC /, or ESC T sequence
attempts to move the form beyond the bottom margin (3774P/3775P only;
BSC only).

Set Page Height—Sets the number of lines per page.

Set Bottom Margin

Set Line Number—Sets the current line number (should be set to 1 when the
page height is changed).

Set Format Image Buffer (3774P/3775P only)—Loads the FIB from the specified
buffer (1, 2, or 3) with up to seven horizontal and vertical format images.

Set Console Horizontal and Vertical Tabs (3774P/3775P only)—These instructions
set the horizontal and/or vertical tabs for the console printer.
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| Supervisor Address Stop

Modes of Operation
Local Mode

Enter Mode
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« Store Accumulator in Buffer—Stores the contents of the accumulator in the
specified buffer.
o Turn Power Off—Turns off terminal power if the terminal has the Power Off
specify feature (does not turn off card I/O devices). N’
« Wait—Stops program execution for up to nine seconds.
« Write Diskette—These instructions take the record in the specified buffer and
write it on the specified data set.

3770 programs can be sequentially called from the diskette program library and
executed simply by writing a series of “execute 3770 program” statements. As
one program completes, the next is called into user storage for execution. On
completion of a 3770 program, communicate mode can be entered, data transmit-
ted, and program execution resumed, local mode entered, or power turned off.
Supervisor programs can communicate with user-written application programs by
means of return codes and shared buffers.

The address stop function may be selected after pressing the PGRM STOP key while a
supervisor program is executing. It is used for debugging supervisor programs, and dis-
plays or prints the contents of specified registers, buffers, source buffers, condition code
settings, and logical indicators prior to executing the instruction at the specified address.

The programmable 3770 terminals have built-in functional tests, similar to those

on the nonprogrammable terminals, that are performed at power on or when the

SYSTEM RESET switch is operated. After power is turned on and the functional

tests have completed successfully, the terminal enters local mode. In this mode, _
the terminal can be used for keyboard-to-printer operation, or the operator can A
either select one of the 3770 system utilities, or select a 3770 user-written pro-

gram or a supervisor program for execution. At power on or when the SYSTEM

RESET switch is operated, the set configuration utility can direct the terminal to

execute supervisor program 1 instead of going to local mode. (On the 3773P, the

HOLD PRINT switch should be on at power-on time to allow changing the

diskette from the IPL diskette to the user diskette contaning the supervisor data

set. Supervisor program 1 is executed when the HOLD PRINT SWITCH is

turned off.) This allows the supervisor program to set controls instead of the

operator. (See “System Utilities—Set Configuration™ and “Operating
Characteristics—Supervisor Program Operations”.)

In enter mode, the 3770 operates offline under control of the user-written 3770
program. Depending on the program, data can be entered from the keyboard, or
read from an Operator ID Reader, the diskette, or from a card reader attached to
the 3774P or 3775P. The data can be processed and read out: (1) to the console
printer, or (2) to the 3784 line printer (3774P only), (3) or diskette, or (4) to the
card punch (3774P or 3775P only), or (5) to the Display (3774P or 3775P only).

Keyboard Entry: Keyboard entry can be allowed from the entire complement of
keyboard keys including the Keypad, if installed. Parameters that can be specified
for keyboard-entered data are:

« Optional or mandatory entry
« The number of characters (maximum and minimum) that will be allowed

» The type of characters that will be allowed (alpha, numeric, or alphanumeric) w



« A range indicator is avaiiable to indicate the result of program-determined
tests performed on the data.
o Self check

Data entered. is placed in the source bi;ffér where the data can be compared,
edited, and/or moved to registers, buffers, or storage for further processing.
Keyboard-entered data fields are also entered into the transaction record, if one is
being created. The data entered can be printed or displayed (3774P/3775P only)
by the program for verification by the operator, if so specified by the 3770
program.

Operator ID Reader: Data can be read under program control. Security of data
read from the Operator ID Reader is dependent on the user-written 3770
program.

Diskette Entry: Application data can be read into the diskette buffer assigned by
the program a record at a time, and is available to the program for further process-
ing. Records are accessed by the 3770 program using a relative record number.
Using a separate diskette read statement, multiple records (up to six 128-byte
sectors) can be accessed and read into user storage by a single statement.

Card En_try: On the 3774P and 3775P, card data can be read under program
control from an attached 2502, 3501, or 3521 with the Card Read feature. The
card data reads into an 80-byte storage area from where it is available to the
program for further processing. With the Card Print feature, the 3521 can print
(interpret cards as they are read).

Printer OQutput: Output from the source field to the console printer or to the 3784
line printer (3774P only) can be specified by the program. In addition to the
length of the field to be printed, the program also specifies:

« Vertical spacing or skipping to a specified line on the form, or skipping or
spacing a specified number of lines
« Horizontal character position where printing is to begin

Format of printed data is entered under control of the 3770 program. Printer
control characters as used by the nonprogrammable terminals and containing data
for the printer are not automatically recognizable, but can be accommodated by
user-written 3770 programs. The program must check for these control characters
in the printer data and format the data accordingly for output using 3770 pro-
gramming statements. Data can also be printed from the user-allocated storage by
a separate print instruction.

Display: Output to the Display attached to the 3774P or 3775P can be specified
by line, field, or character, and is basically the same as the Print function just
described. The display can be erased entirely, if desired. When the source buffer
is used for output to the printer, the Display, rather than the printer, can be
selected for output of the data by turning on the DISPLAY switch.

Card Output: Data can be assembled in an 80-byte punch buffer defined in user
storage from where it can be directed to a 3521 Card Punch attached to the
3774P or 3775P. Options that can be specified for a card punch operation are:

« Punch Only

+ Punch and Read Check

» Punch and Interpret

« Punch, Read Check, and Ifiterpret
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Rerun Mode

Error Correct Mode

Diskette Output: A transaction data set can be created during program execution
and written on the diskette. During program execution, transaction records are
built in a 256-byte transaction record buffer and written to the diskette when the
buffer becomes full. The transaction data set index is updated on completion of
the program. '

All keyboard-entered fields are included in the transaction record, as are copies of
all fields from any source that are specified for transmission to the CPU. Key-
board fields are inhibited when the data is later transmitted in online
(communicate) mode.

Application data sets can also be built or updated in enter mode. Diskette buffers
allocated by the programmer can be read out and written on the diskettes either
record-by-record, or diskettes can be written from user storage by single or
multiple-record blocks using separate I/O statements.

This mode allows the operator to recall records from the diskette transaction data
set in order to make corrections or updates, or to print out a clean copy of a form
on the console printer. The 3770 program that was used to create the record is
restarted, and the program executes in the usual manner except for keyboard-
entered fields. Keyboard fields are accessed from the transaction data record and
printed out or displayed as they were previously entered. If the operator desires
to alter previously entered data, error correct mode can be entered from rerun
mode.

Error correct mode can be entered from rerun or enter mode, and allows the
operator to correct data previously entered on the current line. If a transaction
record is being generated, correction can be done in any field entered on the
current line. If a transaction record is not being generated, correction can be done
only on the current field.

This mode is selected anytime the BKSP LINE, BKSP FIELD, or BKSP CHAR
key is pressed, and the program returns to the beginning of the line or field, or to
the previous character. The PRINT, LINE, FIELD, and CHAR keys can be used
in Error Correct mode to cause printing of the data. The machine returns to enter

“and rerun mode automatically when it reaches the print position at which error

correct mode was originally entered.

| Program Address Stop (3774P/3775P Only )

Communicate Mode

The address stop function may be selected after pressing the PGRM STOP key while a
user-written application program is executing. It is used for debugging programs, and
displays or prints the contents of specified registers, buffers, source buffers, condition
code settings, and logical indicators prior to executing the instruction at the specified
address.

The communicate mode function is used to transmit data to and receive data from the
host CPU. Communicate mode can be selected by the operator, or can be selected as
described under ““Supervisor Program Operations” in this section.
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Communication between the CPU and the 3773/3774/3775 programmable terminals is
for the purpose of (1) sending logon or logoff messages to the CPU from the keyboard,

| @) for exchanging data between the 3770 diskette(s) and the CPU, and (3) for sending

messages from the CPU to the 3770 console printer. Additionally, on the appropriate
I/O configurations of the 3774P/3775P, BSC communicate mode can be used (4) for
exchanging data between the card reader and the CPU, (5) for exchanging data between
the CPU and the card punch, and (6) on the 3774P only, for sending data from the CPU
to the 3784 line printer.

Transmitting Data Sets or Card Files: When the terminal first enters BSC communicate
mode, the operator can initiate transmission of up to five data sets or a card file to the
host CPU. Data can be transmitted from a diskette device or a card reader (3774P/3775P
only) in nontransparent or transparent mode. On entering communicate mode, the ter-
minal transmits data to be sent before processing data received from the host CPU.

In addition to immediate transmission, the operator can initiate transmission of up to
five data sets from the diskette when the STANDBY light is on. The transmission and
blocking options on the 3773P/3774P/3775P are:

o Nontransparent, blocked, and spanned (the default option)—The data is
blocked into a 256-byte buffer before transmission. Data set records may
span the buffer boundary.

s Nontransparent and unblocked—If record length is 256, the transmission buffer size
is 256 bytes minus any trailing space characters that are stripped from the data set
record before transmission. If the record length is not 256, the transmission buffer
size equals the data set record length.

o Transparent, blocked, and spanned—The data is blocked into a 256-byte
buffer before transmission. Data set records may span the buffer boundary.

e Transparent, blocked, and unspanned—f the record length is 256, trailing
null characters are stripped from the data set records before transmission. If
the record length is not 256 and not 80, the transmission buffer size is equal to
the record length. If the record length is 80, the data set records are blocked
in threes for a transmission buffer size of 240 bytes.

» Transparent and unblocked—The transmission buffer size equals the data set
record length.

The 3774P/3775P operator can also initiate transmission of a card file from the attached
card reader when entering BSC communicate mode, or when the STANDBY light is on.

- All card input is sent unspanned. The transmission options are:

s Nontransparent with blank compression (the default option)—imbedded and trailing
blanks are compressed using the IGS character sequences. The 256-byte transmission
buffer is filled with card data (each card image is followed by an IRS character), until
81 characters are no longer available in the buffer.

o Transparent—Three 80-character card images are placed in each buffer and 240-

- character blocks are transmitted. Short cards (51- or 66-column option on the 2502)
are transmitted as one card per block. .

o Nontransparent without blank compression—trailing blanks are stripped from card
data. The 256-byte transmission buffer is filled with card data (each card image is
followed by an IRS character), until 81 characters are no longer available in the
buffer.

Refer also, to “Card Image Formats” in Appendix E—*Data Format”.
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Logon/Logoff Messages: In communicate’mode with the STANDBY light on, the oper-
ator can initiate a logon or logoff message by pressing the SYS REQ (System Request)
key and entering a log message from the keyboard.

During a keyboard-to-line operation (logon), the operator can key in an IRS
character (X‘1E’) so that up to 256 bytes of keyed data can be blocked to look
like card data. ‘

Set Printer Format (3774P/3775P Only): In communicate mode with the STANDBY
light on, the 3774P/3775P operator can select one of the images in the format image
buffer to set the horizontal and vertical tabs for the printer,

Message Headers:The diskette device(s) are always assumed to be the source of
data transmitted to the CPU, or the destination for data received from the CPU if
a message header is present. A message header (MH) must always be the first
block of a message (or may be the Oniy block) transmitted from the CPU to
request one of the following functions to be performed by the 3770:

« Add a 3770 program to the program library
e Add records to an application data set

-« Create an application data set

o Delete a specific application data set
o Delete a specific 3770 program from the program library
» Delete all application data sets
o Delete all 3770 programs from the program library
« Erase an application data set
« Execute a supervisor program (when EOT is received)
+ Execute a 3770 program (when EOT is received)
¢ Read an application data set or the transaction data set
(solicits transmission of the requested dita set; see “Transmitting Data Sets” for
blocking options)
« Read last error code recorded
« Stop communicate mode and return to local mode (when EOT
is received)
« Update a record in an application data set
Interrupt Data Set: A predefined diskette data set (SYS.INTR) is loaded with data from
the line. .
On the 3774P/3775P, if the diskette fills up, a message code is displayed in the NPR to
alert the operator and the terminal transmits WACK responses for up to three minutes.

If the operator does not change the diskette within three minutes, the terminal stops
the operation.

. A supervisor program option on the 3774P/3775P overrides the component selection

from the host and forces all data without a message header to the interrupt data set. The
DISK switch can also be used to override all component selections except the console
printer.



Programmable Communications (3774P and 3775P BSC Only): Using a function called
Programmable Communications, a user-written program executing at a terminal can
begin, maintain, and end standard BSC communication sessions with the host CPU.
This is accomplished by using the macro instructions shown in Figure 5-5. These -
instructions open and close communication sessions, allocate resources (buffers and reg-
isters), and handle data to and from the host CPU. The application programmer can
use these instructions to develop communication applications such as online inquiry/

-response and online updating of data files.

Instruction Use In Programmable Communications

OPLINE Causes online mode of operation to be entered. Begins a terminal session with
the host CPU. Establishes direction of the transmission. Accepts or rejects a
point-to-point line bid, multipoint poll or multipoint selection. Monitors the
communication line for host activity.

PUTLINE Sends up to 256-bytes of data to the host CPU. Indicates transparent or non-
transparent data. Specifies which ending character(s) is to be appended to the
data.

GETLINE Receives data into a 256-byte buffer from the host CPU,

CLLINE Ends online mode of operation.

*START2 Specifies whether or not the program uses Programmable Communications.
Allocates 2K bytes of user storage.

*DEVCK tndicates that the communication line status is to be checked. ‘

*Currently used but modified for use with Programmable Communications

Figure 5-5. Programming Macro Instructions used in Programmable Communications

A session originates by either sending or receiving data but both functions are permitted
during the session. Requests by the host CPU for line turnaround are reported to the
user-written application program. When the terminal is sending data, the user-written
program can interact with attached input/output (I/0) devices and perform arithmetic/
logical/moving operations to build output records.  The terminal considers the commu-
nication line as an output device on a per-record basis. When the terminal is receiving
data, the user-written program can interact with attached I/O devices. The data is made
available on a transmission block basis to the currently executing program. Data
records from input devices can be manipulated aufomatically by the program or man-
ually by the operator interacting with the program.

Communications is established by the host CPU in response to a request from the ter-
migial or because a host system application program wishes to communicate with the
terminal. Once communications is started, the terminal is responsible for maintaining
communications and for processing data. The ONLINE indicator on the terminal’s
operator panel signals when communications is in progress.

A terminal program that uses Programmable Communications cannot be interrupted by
the host CPU while in a Programmable Communications session (that is, between
OPLINE and CLLINE). '

Programmable Communications uses 2K bytes of user storage in its operation. The 2K
will be loaded as the identifiers in the START2 macro are recognized. Therefore, the
code will be resident even though the open session (OPLINE) macro has not been
issued. This code is in addition to any code required for other I/O devices and
resources. ’ ’
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Point-to-point, switched (manual or auto), multipoint, or Switched Network Backup
(SNBU) BSC communication options are available to the Programmable Communica-
tions function.

The data transmitted or received may be transparent or nontransparent EBCDIC, or
nontransparent ASCII. Inquiry mode functions available with BSC multipoint are also
available. However, in each case the Programmable Communications function program
has the responsibility to properly control the operation.

Online Operations: After entering BSC communicate mode, the following online opera-
tions will run under control of the communicate mode function:

Machine Type and Operation User-Storage Required

For the 3773P/3774P/3775P:

Diskette to Line No additional user-storage is required for
Line to Diskette these four operations:

Line to Console Printer

3773P-4 i
Keyboard to Line (Logon/Logoff) m K basic

3774P/3775P—6K basic

For the 3774P/3775P:

Card Reader to Line
Line to Card Punch

For the 3774P:
Line to 3784 Printer

With 4K additional user-storage, any one
of these three operations can run.

In addition to operator selection, the supervisor program can select the Diskette-to-Line
or Card Reader-to-Line operation after placing the terminal in communicate mode. Data
sets and card files are sent to the CPU in the transparent or nontransparent format. In
the nontransparent format, trailing space characters are truncated or space characters are
compressed if the option is specified (see “Transmitting Data Sets or Card Files” in this

section).

Component selection characters in the data from the CPU select the diskette, console
printer, card punch, or 3784 printer. For print applications, the operator or the super-
visor program can reverse the component selection for the console printer and the 3784
line printer (see “Component Selection” in Chapter 7). On the 3774P and 3775P, the
supervisor program can override the component selection and force all data to the disk-
ette storage device. Later, a user-written program can direct the diskette data to the
selected output device (see “Interrupt Data Set” under “Programming and Data Sets”

| in this chapter).

On the 3774P and 3775P, additional user storage is a prerequisite feature for line-to-3784
printer or card I/O online operations under control of the communicate mode function.
An additional 4K must be available for the card reader or the card punch. If both card
I/O devices are attached, an additional 8K of user storage should be available for efficient
operation. With only 4K of additional storage, both the reader-to-line and line-to-punch
operations can be executed in one session with the CPU. However, delays will occur when
data flow changes direction on the line. For more information on I/O device operation
with BSC communicate mode, refer to Chapter 6—“I/O Attachments” and Chapter 7—
“Programming Considerations—Binary Synchronous Communications™.

Note: An additional 4K of user storage can be part of the terminal configuration, yet not be avail-
able to the communicate mode function. For example, the Supervisor Control Program Residency
option (or other options made resident) requires user storage. Once allocated, this storage cannot
be used by other functions until it is deallocated by the operator rerunning the Set Configuration
Utility.
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CPU Interrupt (3774P/3775P Only): If a data link exists between the CPU and the
3774P or 3775P, and if the 3770 INTRP (Interrupt) switch is on, the CPU can inter-
rupt program execution by the 3770 (except as noted under Programmable Communi-
cations above) and transmit data to it. (Refer to Figure 5-5.1.) The line-to-3784 printer
and line-to-card punch operations cannot be initiated by the CPU interrupt. The only
function (specified in the message header) that is initiated when a CPU interrupt occurs
is “add to an application data set”. Received data will be written into a diskette data

set whose name is specified in the message header. If data is received without a message
header, and a device other than the console printer is selected (or the DISK switch is on
when no selection is present) the data is written onto the SYS.INTR data set. If the con-
sole printer is selected (or no selection is present and the DISK switch is off), the data
will be written on the console printer. Data throughput may be reduced during a CPU
interrupt as only a single data buffer is used (not dual data buffers). After transmission
is complete, the 3770 program resumes execution from the point of interruption.

End Communicate Mode: The operator can terminate communicate mode by

pressing the CODE/STOP JOB keys. A terminate communication message

header received from the CPU, also stops communicate mode. In both of these
cases, the terminal is returned to local mode.

When a supervisor program starts communicate mode, instructions are available to
specify when communicate mode should be terminated and where control should
be passed (BSC only). With default options, communicate mode ends when any
terminate message header is received or when the operator presses the
CODE/STOP JOB keys (control passes back to the supervisor program).

Other options allow the supervisor program to regain control after an EOT is sent,
an EOT is received, or standby mode is entered. Other options determine if host -
requests for supervisor programs or 3770 programs are honored or ignored, and if
control should go to local mode instead of to the supervisor program.

If control is returned to the supervisor program, a status flag is set to indicote if
BSC errors have occurred during communicate mode.

Once specified, these options remain in effect until other options are specified or a
power on reset occurs.

For information on communication between the host CPU and the 3773, 3774, and 3775
programmable terminals, refer to Chapter 8—‘Programming Considerations—SNA/SDLC
Communications” in this manual and to the IBM 3773, 3774, and 3775 Programmable
Communication Terminals Programmer’s Guide, GC30-3028.

IBM 3770 Data Communication System—System Components 5-23°



Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

Yes

Supervisor
Overrides
Selection

<?

Start

CPU Interrupt
Received; Stop
Offline Operation

Message
Header
?

Yes

Conscle
Printer
?

Add to an

No

Application

Data V

Yes

No
Write to Write to Add to Send EOT
SYS.INTR Console. Specified Response
Data Set Printer Data Set to CPU
Note: The printer reversal {CODE J) Resume
function on the 3774P is ignored Offline
during a CPU Interrupt. Operation

5-24

Figure 5-5.1. CPU Interrupt on 3774P/3775P




System Ultilities

System utility functions (IBM microcode) are used for batch communication, for
offline data transfer between attached input and output devices, and for program
debug and other terminal support functions.

Card System Utilities (3774P/3775P Only)

Card system utilities can be selected to perform the following offline operations

Create Diskette

Data Set Support

Data Set Update
{\\\.//‘

using card input and output devices, if attached:

Card Reader-to-Diskette

Card Reader-to-Console Printer or 3784 Line Printer (3774P Only)
Card Reader-to-Card Punch

Keyboard-to-Card Punch

Read Interpret (3521 with Card Print Feature)

This utility deletes all data sets and creates a volume label and an error map. If
the diskette is created in 3770 nonexchange mode, track one is allocated to an
OJDR (job definition) data set (for 3770 compatibility.)

~ This system utility allows the operator to perform the following functions:

Bypass Data Set—Sets or resets the Bypass indicator in the header label
(when set, prevents the 3770 from transmitting the data set to the host CPU).
Create Data Set—Writes a header for, and allocates diskette space for an
operator-defined data set.

Delete Data Set—Deletes the header for, and deallocates diskette space for
the data set. (After this utility is used, the diskette is no longer compatible
with 3770 non-programmable terminals.)

Erase Data Set—Deletes the data, but the diskette space remains allocated
and the header reflects an empty data set. (Do not use on system data sets
containing indexes.)

Rename Data Set—Changes the data set name.

Write Protect Data—Sets or resets the write protect indicator in the Header
Label (when set, prevents writing on the data set by an off line operation).

This system utility allows the operator to perform the following functions:

Create Record—Displays a header for, and allocates buffer space for an
operator-defined record. (Data can be entered in hexadecimal on the
3774P/3775P.) ‘

Read Record—Reads a record from the data set and displays the record with a
header over the record. (Data can be displayed in hexadecimal on the
3774P/3775P.)

Write Record—Writes the contents of the utility’s buffer (resulting from a
Create Record or Read Record function) onto the specified record.

Dump Data Set (3774P/3775P Only)—Prints the contents of the data set up
to the End of File on the console printer starting with the specified record.
Hex Dump of Buffer (3774P/3775P Only)—Displays or prints the contents
of the utility’s buffer in hexadecimal notation.
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Diskette to Diskette Utilities (3774P/3775P Only)

Diskette to diskette utilities are provided for the following functions:

Error Log Print

Copy Diskette—With multiple diskette devices, copies the physical track
contents of one diskette to another diskette. _
Copy Data Set—Copies one data set to another. The data sets may be on any
of the three diskette devices. ‘

This system utility can be selected to print out the machine’s error log.

List Diskette

This system utility allows the operator to display or print the volume label, all the
header labels, and the error map label (if it contains any entries in the 3770
nonexchange diskette format) of a diskette on any of the diskette devices on the
terminal.

Program Library

This utility allows the operator to perform the following functions:

Delete Program from Library—Deletes one or all of the programs on the
library.

Pack Program Library (3774P/3775P Only)—Compresses the library to
eliminate unused space as a result of deleted programs.

List Program Library—Displays or prints the contents of the program library.
Load Program from Cards (3774P/3775P Only)—Adds a program to the end
of the library. , .

Load Program from Data Set (3774P/3775P Only)—Adds a program.

Store Program on Data Set (3774P/3775P Only)—Removes a program from
the library and stores it on the specified data set.

Set Configuration (3774P/3775P Only)
This utility displays or prints the I/O devices and features that are available on the
terminal. Following the display or printing of configuration bytes, pressing the
PRINT key displays/prints the following:

1.
2.

3.

4,
5.

The number of 4K user-storage features in the current 3770 configuration.
Whether or not Supervisor Program 1 is to be executed at power on time or
when the SYSTEM RESET switch is operated.

The I/0 devices (Card Reader, Card Punch, Display) in the current 3770
configuration whose control program is to be resident in user storage.

Whether or not 256 bytes of user storage are allocated for the format image buffer.
Whether or not 3K bytes of user storage are allocated for Supervisor Control Program
Residency.

Note: Items 1 and 2 are set by hardware on the 3773P.

| This utility may be used by the operator to change the values for 2, 3,4, and 5. When
I/O devices are entered that will not be used by the application program, the size of
user-storage is reduced unnecessarily. Once user storage is allocated for items 3, 4 and 5,
no other functions can use or share this storage space until it is deallocated by this utility.
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Features and Accessories

3773 Models P1, P2, and P3

All the special and specify features and accessories described for the 3773 Models
1, 2, and 3, as described in Chapter 2 of this publication and listed below, are
available for the 3773 programmable models.

« Door Keylock
« Audible Alarm
_« Keylock
» Katakana Specify Feature
« EIA/CCITT Interface
« Communication Driver
“ « Communication Feature
« BSC Multipoint
« 1200 bps Integrated Modems
« ASCII
« Forms Stand Accessory
e Variable Width Forms Tractor

In addition to these features and accessories, the following special features are
available for the 3773 Models P1, P2, and P3:

Keypad
A 10-digit numeric keypad, with key arrangement similar to that on a 10-key
adding machine (see Figure 5-5), can be obtained to facilitate entry of numeric
data. The Keypad is enabled for numeric entry whenever the keyboard is selected
by the 3770 program. The top right key (above the 9 key) on the Keypad is a
data key that may be assigned a specific function by the user-written program.

Additional User Storage
An additional 4K- or 8K~ byte increment of user storage can be installed, increas-
ing user storage to a total of either 8K or 12K bytes (4K standard, plus an addi-
tional 4K or 8K). .

Operator ID Reader
This feature for the 3773 Models P1, P2, and P3 is a desk-top unit that reads
magnetic-stripe operator identification cards. Card data can be read into user
storage under 3770 program control. Data can be validated by the 3770 program,
or can be transmitted to the CPU for validation. Security of data read from the
Operator ID Reader is entirely dependent upon the user-written 3770 program.

Cards used with the reader are the same as those used with the nonprogrammable
models. Card format and character set are shown in Appendix B.

3774 Models P1 and P2
3775 Model P1 '

The attachable input and output devices listed below, and described in Chapter 6 of this
publication, are available for the 3774 and 3775 programmable terminal models:

IBM 2502 Card Reader Model Al or A2
IBM 3501 Card Reader

IBM 3521 Card Punch

IBM 3784 Line Printer (3774P Only)

;\,«/
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The 2502 attaches to the 3774P/3775P through the IBM 3782 Card Attachment Unit
Model 2. The 3521 attaches to the 3774P/3775P through the IBM 3782 Card Attach-
ment Unit Model 1. One card reader can be attached, the 2502 or the 3501. The 3521
can optionally be equipped with the Card Read and Card Print special features. For
more information on the operation of these I/O devices attached to programmable 3770
models, refer to “Operating Characteristics—Modes of Operation—Communicate Mode”
in this chapter, and to Chapter 6—“I/O Attachments”.

The special and specify features and accessories listed below, and described in
Chapter 3 of this publication, are also available for the 3774 and 3775 program-
mable terminal models:

e Audible Alarm

« Keylock

« ASCIH

« Katakana Specify Feature

« EIA/CCITT Interface

» Communication Driver

« Communication Feature

« BSC Multipoint

e 1200 bps Integrated Modems

« 2400 bps Integrated Modems

+« Modem Fan Out

« Switched Network Backup

« Door Keylock

» Forms Stand Accessory

o Variable Width Forms Tractor (3774P Only—Standard on
3775P)

» Additional Print Belt Accessory (3775P Only)

In addition to these features and accessories, the following special features are
available for the 3774 and 3775 programmable terminal models:

Keypad
A 10-digit numeric keypad, with key arrangement similar to that on a 10-key
adding machine (see Figure 5-5) can be obtained to facilitate entry of numeric
data. The Keypad is enabled for numeric entry whenever the keyboard is selected
by the 3770 program. The top right key (above the 9 key) on the Keypad is a
data key that may be assigned a specific function by the user-written program.

Additional User Storage
Additional user storage is available in increments of 4K, 8K, 12K, or 16K bytes
(K = 1,024) increasing user storage to 10K, 14K, 18K, or 22K (maximum).

Magnetic Diskette Storage
In addition to the non-removable diskette device, one or two additional Diskette
Storage Devices can be obtained on the 3774P or 3775P. These devices have
operator-changeable diskettes and can be used for storage of 3770 programs and
application data.

Each diskette can contain up to 242,944 bytes of data providing (on a fully featured
machine) a total of 572K bytes of diskette storage (99,840 bytes on diskette device 0
plus 242,944 bytes on diskette device 1, plus 242,944 bytes on diskette device 2).
Reading from and writing onto the diskette is under control of the 3770 program, and is
done between the diskette and a buffer record-by-record, or, using separate I/O state-
‘ments between user storage and diskette by single or multiple record blocks.
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Display

Operator ID Reader

The Display can be attached to the 3774 or 3775 programmable models, and can
display up to 480 characters in 12 lines with 40 characters per line, in a display

“ _ area of approximately 7 1/4 inches by 3 inches. Under 3770 program control,

data can be displayed from storage a line, a field, or a character at a time. All
characters of the 94-character set (or of the 127-character Katakana set) shown
in Appendix B can be dlsplayed

The Display can be used for:

» Keyboard entry applications

» Diskette inquiry applications

« Operator assistance and guidance messages

« Display during program debug

« Display records for correction and update from the keyboard

Programming statements for the Display function include cursor positioning, and
vertical and horizontal positioning of displayed data by line, field, and character,
similar to that for the printer. Display statements can also specify that previous
data displayed in the line be erased, allowing the programmer to add information
to a line or display corrections to a line. Data in the source buffer that is normally
being directed to the printer by the 3770 program (see ‘“Program Structure—Data
Movement Statements” in this chapter), can be displayed rather than printed, if
the operator turns the DISPLAY switch on.

This feature for the 3774 and 3775 programmable terminal models is located
behind the left front controller access door, and reads magnetic-stripe operator
identification cards. Operation is the same as described for the 3773 programm- -
able terminal models.

Dua! Independent Forms Feed (3775 Model P1 Only)

With this feature, the line console printer is capable of processing two forms
simultaneously. The feature is made up of two independently operating forms
carriages contained on one printer base. Each of the carriages is self-contained
with facilities for forms movement and forms path checking. Either one of two
forms can be processed at one time. For information about forms sizes and forms
design, refer to Forms Design Reference Guide for Printers, GA24-3488.

The application programmer controls carriage selection, carriage movement and
forms printing by programming statments in the user-written program.
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Operating Controls

Power On/Off Switch: This switch controls ac power to the terminal. When power is
turned on, the bring-up diagnostics run and the terminal is left in local mode with the ’
PROCEED indicator on. (See “System Utilities—Set Configuration” for variations on
this procedure.) Any other indication signals a failure in the terminal’s electronic com-
ponents, that a mode switch is on, or that the Keylock is off. In case of a failure in
the electronic components, the operator should proceed as instructed in the appropriate
Operator’s Guide. If the tests complete successfully, the operator can continue with
terminal operation.

3774P/3775P Auxiliary Operator’s Panel

5-30

The Auxiliary Operator’s Panel on the 3774P and 3775P is located behind the
front left-hand controller door. It contains the SYSTEM RESET switch and
certain special feature controls. ' '

BSC/SDLC Switch: = This switch is present on machines with the SDLC/BSC
Switch.Control feature. The switch must be placed in the BSC position to com-

municate using BSC procedures, or in the SDLC position to communicate using
SDLC procedures. -

NORMAL/HALF SPEED Switch: This switch is present on machines using a
2400 bps Integrated Modem, and is present on all World Trade machines. With a
2400 bps Integrated Modem, transmission is at 2400 bps with the switch in the
NORMAL position, or at 1200 bps with the switch in the HALF SPEED position.
On World Trade machines using either an integrated modem or external data
communication equipment (DCE), line speed with the switch in the NORMAL
position is at the modem’s maximum rated speed. With the switch in the HALF
SPEED position, line speed is at half of the modem’s maximum rated speed, if the
modem has this capability.

Keylock: This is the key-operated switch for the Keylock special featuré.

Signal Quality Meter: This meter is present on machines using an IBM 2400 bps
Integrated Modem, Point-to-Point or Multipoint Tributary (see Chapter
3—*“Features and Accessories”).

Transmit and Receive Equalizer Controls: These rotary controls are present on
machines using an IBM 2400 bps Integrated Modem, Multipoint Tributary. The
receive equalizer control alone is present on machines using the IBM 2400 bps
Integrated Modem, Point-to-Point (see Chapter 3—‘Features and Accessories”).

SYSTEM RESET Switch: This switch causes the terminal to interrupt any
operation in progress and leaves the terminal in the same power on state as
described under “POWER ON/OFF Switch”.



Keyboard Switches, Keys, and Lights (Figure 5-6)
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Switches

Keys
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On the 3773P, which has no Auxiliary Operator’s Panel, the following switches
are located on the keyboard and operate as described under ““3774P and 3775P
Augxiliary Operator’s Panel”’:

+ SYSTEM RESET Switch
« BSC/SDLC Switch
+ NORMAL/HALF SPEED Switch

HOLD PRINT Switch: Turning this switch on suspends printing on the console
printer so that forms can be inserted or adjusted. Printing resumes when the
switch is turned off. If this switch is on at power-on time, the terminal will stop
before entering local mode (or before executing supervisor program 1).

LINE ENABLE Switch (3773P Only): This switch is active when the 3773 is in local
mode, and can be turned on to enable the host CPU to transmit data to the diskette.

INTRP (Interrupt) Switch (3774P/3775P Only): With this switch on, the host
CPU can interrupt a 3774P or 3775P operating in enter mode or local mode and
transmit data to the diskette or the console printer. The 3774P or 3775P returns to
enter mode after transmission is complete.

DISK Switch: This switch is used by the operator to force data without a message header
and without a console device selection to be stored on the SYS.INTR data set on the
diskette. A user-written program can be used to format the data for output to the
selected device.

DISPLAY Switch: This switch is present only on the 3774P and 3775P. Turning
the switch on selects the Display, rather than the console printer, as the output
device when output is from the source buffer or when running a system utility (see
“Program Structure—Data Movement Statements” in this chapter). If a Display
is not attached, the switch is inoperative.

AUTO SKIP/DUP Switch (3774P/3775P Only): This switch is used during the
keyboard-to-punch utility. When this switch is on, the keyboard-entered data is
processed automatically under control of the program in the program buffer.
Skipping and duplication of fields in the card occurs automatically.

AUTO FEED Switch (3774P/ 3775P Only): This switch is used during the
keyboard-to-punch utility. When this switch is on, the card is automatically
punched as column 80 is entered.

FORM FEED: This key is active only in local mode. Pressing the key causes the forms
to advance to the first printing line (line 1) on the next form. See “Forms Alignment
Considerations” in Chapter 7. o

INDEX: This key is active only in local mode. Pressing this key causes the forms
to advance one line space.

ERAS DISP (Erase Display)(3774P/3775P Only): Pressing this key in local mode
erases the display. ‘
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SYS REQ (System Request): This key can be used to initiate a logon or logoff
message if the terminal is in local or communicate mode with the STANDBY light

- on.

START/STOP JOB: Pressing this key followed by a job number selects a
user-written application program or supervisor program. Pressing this key in
conjunction with the CODE key stops the job.|

RERUN: This key selects rerun mode operation (see “Operating
Characteristics—Rerun Mode”).

CNCL (Cancel): Pressing this key clears the system request logon buffer of all
data. When receiving an SDLC online job, this key transmits a negative response
to the CPU that requests a break in data flow to the 3770.

ATTN (Attention): This key is inactive on programmable terminals.

CODE: This key, pressed in conjunction with other keyboard keys, permits
selection of the followmg functions:

« End Cycle—Stops execution of a repetitious instruction loop in the user-
written program if the loop contains a keyboard entry.

e Print Error Log.

« List Diskette (Volume ID and Data Set Labels).

+ Change Diskette—Used when changing the source of a data set from one
diskette device to another, when continuing the system interrupt data set from
one diskette to another (3774P/3775P only), or when removing the program
library diskette after a program has been loaded.

e SetDate

« Data Set Support

Bypass Data Set
Create Data Set
Delete Data Set
Erase Data Set
Rename Data Set
Write Protect Data Set
« Maintain Program Library Data Set

Delete Program from Library =
Pack Program Library (3774P/3775P Only)
List Program Library
Load Program from Cards (3774P/3775P Only)
Load Program from Data Set (3774P/3775P Only)
Store Program on Data Set (3774P/3775P Only)

« Update Data Set

Create Record
Read Record
Wnte Record
Dump Data Set (3774P/ 3775P Only)
Hex Dump of Buffer (3774P/3775P Only)
« Enter Communicate Mode
» Select Extended Code Functions (Refer to EXTEND CODE description).
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» Cancel Program—Cancels user-written program that is executing and deletes
transaction data set being created.

+ Reset Line Counter to 1 (May be set in local mode only).

» Advance Forms Five Line Spaces (May be set in local mode only).

» Exit Communicate mode and Return to Local Mode

» Stop Execution of User-Written Program and Force a Repeat with Stop.

» Rerun Last Record Created on Transaction Data Set Library (May be set in
local mode only). '

» Rerun Record Just Processed—This may be done when the PGRM STOP
light is flashing provided that a transaction data set was created.

o Reset Audible Alarm and/or CPU Select Light

+ Reset CPU Selection (May be done if not in communicate mode or auto-
interrupt mode).

« Reset NPR Error Indication (May be done in local mode only).

» Set Manual or Auto Disconnect of Communication Line.

» Set or Reset Inquiry Mode (See “Inquiry Mode” in Chapter 7).

+ Enable or Disable Audible Alarm.

« Set or Reset Monocase—The monocase option causes the terminal to display,
print, or transmit the keyed characters a through z as capitals.

« Set or Reset Switched Network Backup (SNBU).

¢ Reverse component selection for console printer and 3784 line printer (3774P only
on BSC only). This option is reset only by the supervisor program or a system reset.

EXTEND CODE: This key, pressed in conjunction with the CODE key and a
numeric key permits selection of the following functions:

» Create Diskette—Deletes all header labels and creates a volume label on the
diskette.

» Copy Diskette (3774P/3775P Only)

o Copy Data Set (3774P/3775P Only)

« FErase Transaction Data Set ‘

» Test Communication Facilities

e Print All Characters to Test Line Printer Belt (3774P/3775P Only)

e Set or Verify 3770 System Configuration (3774P/3775P Only)

Keys used in conjunction with the CODE and EXTEND CODE keys to select these
functions are described in the Operator’s Guide.

PGRM STOP: This key can be pressed to stop 3770 user-written or supervisor program
execution so that an address can be entered for the address stop function.

PRINT: This key is active in rerun or error correct mode, and causes the selected
transaction record to begin printing.

RESET: Pressing this key resets any program-detected error condition,

LINE: This key is active in rerun or error correct mode. In rerun mode, it can be
used to print out the transaction record line-by-line. If the PRINT key was used
to initiate printing of the transaction record, pressing LINE causes printing to stop
after the end of the current line at the next keyboard source field.

In error correct mode, the LINE key can be used after corrections are made to
cause the current line to print and then terminate error correct mode.
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BKSP LINE (Backspace Line): Pressing this key in enter or rerun mode causes
the machine to enter error correct mode, and the program returns to the beginning
of the current line. If a transaction record is being created, correction can be
made in any or all fields from the beginning of the line. If a transaction record is
not being created, all data that was entered after the beginning of the line is
deleted and must be reentered.

FIELD: This key is active in rerun or error correct mode. In rerun mode, it can
be used to print out the selected transaction record field-by-field. If the LINE key
was used in rerun mode to stop printing of the transaction record, pressing the

FIELD key causes printing to continue to the beginning of the next keyboard
source field. ’

In error correct mode, the FIELD key can be pressed, after corrections are made,
to print out the corrected field and terminate error correct mode.

BKSP FIELD (Backspace Field): Pressing this key in enter mode causes the
machine to enter error correct mode and return to the beginning of the field. The
field or partial field must be reentered.

CHAR (Character): This key is active in rerun or error correct mode. In rerun or
error correct mode, it can be used to print out the transaction record character-by-
character. If the LINE key was used to initiate printing in rerun mode, pressing

the CHAR key causes printing to continue to the next character (up to the end of
the current field).

BKSP CHAR (Backspace Character): Pressing this key in enter mode causes the
machine to enter error correct mode.

ENTER: This key is used to terminate variable-length fields.

Numeric Position Readout (NPR): This is a three-digit numeric display that provides
different indications depending on the operation being performed. Message code num-
bers providing operator guidance, and indicating system status and error conditions are
also displayed. These code numbers, in conjunction with other operator panel indica-
tors being on, are related to operating procedures described in the Operator’s Guide.

CPU SELECT: ' With the INTRP switch off, this light turns on to indicate that the
terminal has rejected a line bid, an MPL.C polling sequence, or an MPLC selection
sequence because the terminal is not ready to operate in on line mode. With the
INTRP switch on, the light turns on when the terminal is selected, and 3770

' program execution stops (3774P/3775P). The light turns off after data is re-

ceived, and the 3770 program resumes execution (see “CPU Interrupt” in this
chapter).

PRINT INHIBIT: For BSC, this indicator is not used. For SDL.C, this light turns
on when the Inhibit Print command is received from the CPU and the keyboard is
unlocked for entry of security data. This light turns off when the Enable Print
command is received from the CPU.
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OPRN CHECK (Operation Check): This light turns on and the Operator Atten-
tion Speaker sounds when the operator has performed an incorrect pre zedure, or
when an I/O device needs attention.

SYS CHECK (System Check): This light turns on and the Operator Attention
Speaker sounds when certain machine errors occur. A message code number will
appear in the NPR indicating the cause of the error.

ON LINE: This light turns on when a communication link with the CPU has been
established. The light blinks during actual transmission.

STANDBY: This light turns on when communicate mode is selected, and turns
off when transmission begins. It remains off until transmission is complete, and
then turns back on.

PROCEED: Data entry from the keyboard is permitted when this light is on.
UPPER CASE: This light is on when the keyboard is in upper case shift.
LOCAL: This light turns on when the terminal is in local mode.

ENTER: This light being on indicates that the terminal is in enter mode (see
“Operating Characteristics™).

*ALPHA/NUM (Alpha/Numeric): This light turns on when an attempt is made
to enter alphabetic information in a field specified for numeric entry only, to enter
numeric information in a field specified for alphabetic entry only, or to enter
non-alphameric information in a field specified for alphameric entry only.

*SELF CHECK: This light turns on if an error is detected in a self-checking field.

RERUN: This light on indicates that the terminal is in rerun mode (see
“‘Operating Characteristics—Modes of Operation” in this chapter).

PGRM STOP (Program Stop): This light turns on and program execution stops
when the program executes a stop instruction.

*LENGTH: This light turns on when an attempt is made to skip a mandatory
field, to enter less than the minimum number of characters, or to enter more than
the maximum number of characters in a field, as specified by the 3770 program.

*RANGE: This light indicates that the field content entered did not pass a range
check specified by the 3770 program. The 3770 program must specify that the
light turn on.

*These lights turn on when a control or data key is pressed that is inappropriate to
the job being run. The RANGE and SELF CHECK lights both turn on when an
incorrect key is pressed while a program is executing.
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Chapter 6. 1/0 Attachments

IBM 3203 Printer Model 3
The IBM 3203 Printer Model 3 (Figure 6-1) is a standalone high-speed printer
that is cable-connected to the 3777 controller. Maximum print speed of the 3203
is as follows:

1000 lpm using the 48-character set

951/297 Ipm using the 52-character set*

870 lpm using the 60-character set

843/530 Ipm using the 63-character set (ASCII)*

530 lpm using the 120-character set
- 717/530/297 lpm using the 107 Katakana character set*
530/297 lpm using the 127 Katakana character set*

*Note: These trains are multilevel trains. Some characters in the set print faster than others.
Refer to the IBM 3203 Printer Component Description and Operator’s Guide, GA33-1515, for
more information on preferred character set trains.

| Speed Enhancement Feature

This special feature on the 3203 Model 3 increases the maximum print speed to 1200
lines per minute with a 48-character print set. A special feature on the 3777 is required
to support the Speed Enhancement feature on the 3203. Print speed increases are as
follows:
Character 3202-3 Without 3203-3 With
Set Speed Enhancement Speed Enhancement
48 1000 1pm 1200 Ipm
60 870 1020
84/107 717 815

120/127 530 585

Figure 6-1. IBM 3203 Printer Model 3
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The printer uses the IBM 1416 Interchangeable Train Cartridges which can be changed
by the operator. Fifteen print train arrangements for the 3203/1416 are supported
by the 3777 controller with the basic standard character set storage; eleven arrange-
_ments are supported with the optional International Print Support feature. The
power-on default arrangement for EBCDIC on the 3777 is the AN print train arrange-
ment; for ASCII, the default arrangement is GN. The corresponding 1416 Inter-
changeable Train Cartridge(s) must be ordered for the 3203 Printer.

Standard Character Set Trains

Included with the basic 3777 controller is storage for 15 print train arrangements for
the corresponding 1416 train cartridges:

International Print Support Feature Trains

Arrangement

AN

HN

PN

QN

RN

GN

SN

TN
QNC
0AA
PCS-AN
PCS-HN
ODA
OAB
ONA

Description

48 “A” Graphics

48 “H” Graphics

PL/1
PL/1—Scientific—Preferred
FORTRAN/COBOL Commercial
ASCII

Text Printing—Commercial
Text Printing—Scientific
PL/1—-Commercial—Preferred
Alphameric

Preferred Character Set
Preferred Character Set
Numeric

Alphameric

Numeric

Character Set/Size

48 Graphics

48 Graphics

60 Graphics

60 Graphics, 45 Preferred

52 Graphics, 47 Preferred

63 Graphics

84 Graphics, 78 Preferred

120 Graphics ,

60 Graphics, 45 Preferred

48 (5 “A” + 43 OCR-A)

48 “A”, 3-level set

48 “H”, 3-level set

48 (38 “A” + OCR-A numeric)

48 (repr. of OCR-B graphics)

48 (35 “A” + OCR-A numeric +
3 special characters)

An optional International Print Support specify feature is available on the 3777 and
replaces the standard support with storage for 11 print train arrangements for the cor-
responding 1416 train cartridges: '

Printer Characteristics

Arrangement

AN

HN

PN

ON

RN

PCS-AN
KAT-107
KAT
AN-Modified
PN-Modified
SN-Modified

Description

48 “A” Graphics

48 “H” Graphics

PL/1

PL/1—Scientific—Preferred
FORTRAN/COBOL Commercial
Preferred Character Set
Katakana Character Set
Katakana Character Set
Equivalent to 3776/48-Char.
Equivalent to 3776/64-Char.
Equivalent to 3776/94-Char.

Character Set/Size

48 Graphics

48 Graphics

60 Graphics

60 Graphics, 45 Preferred
52 Graphics, 47 Preferred
48 “A”, 3-level set

107

127

48

64

94

Maximum print line length is 132 characters. Horizontal spacing is 10 characters
per inch. Vertical spacing is six or eight lines per inch under control of the
terminal operator. Carriage skipping speed is up to 18 inches per second.

‘,\Wi‘



3784 Line Printer

The 3203 Printer is mechanically similar to the 1403 Printer Model N1. The
character set is contained in a continuously rotating train within the interchangea-
ble print cartridge. As the train rotates, it is continuously cleaned by a vacuum
system built into the 3203. Inking is supplied by a fabric ribbon. Continuous
edge-punched forms are fed by pin-feed forms tractors which are adjustable to
accept forms ranging from 3 1/2 to 20 inches wide. Forms can vary in length
from 3 to 24 inches. Design considerations for forms used with the 3203 Printer
can be found in the publication Forms Design Reference Guide for Printers,
GA24-3488.

The usage meter on the 3203 begins running when printing begins and stops running
when the 3203 enters the not-ready state (the CARRIAGE SPACE and CARRIAGE
RESTORE keys can be used). In addition, the 3777 Model 1 stops the usage meter
at the end of a job (including local mode).

For more detailed information on the components, operation, and requirements of
the 3203, refer to the IBM 3203 Component Description and Operator’s Guide,
GA33-1515.

The 3784 Line Printer (Figure 6-2) is a line-type printer that can be cable-
connected to the 3774 Model 1 or 2 or the programmable 3774 Model P1 or P2.
Maximum print speed of the 3784 is as follows:

155 Ipm using the 48-character set
120 lpm using the 64-character set
80 Ipm using the 94-character set

Figure 6-2. IBM 3784 Line Printer

The character set desired (48-, 64-, or 94-character set) must be specified when
the 3784 is ordered. Additional print belts can be purchased, and can be changed
by the operator. (ASCII print belts cannot be interchanged with EBCDIC print
belts.) The printing speed automatically adjusts to the size of the character set
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contained on the print belt. Thus, depending on the job’s printing requirements,
the 48-character-set belt can be substituted for the 94-character-set belt, for
example, to approximately double the printing speed. The characters provided by
the 64- and 94-character sets are the same as those provided for the console
printer; these and the 48-character set are shown in Appendix B. Using the 48- or
64-character set belt, the 3784 converts the 26 lowercase alphabetic characters a
through z to uppercase and prints them. For Katakana machines, those Katakana
characters having codes equivalent to EBCDIC lowercase alphabetic characters
are converted to uppercase alphabetic characters. Maximum print line length is
132 characters.

The 3784 printer is mechanically similar to the 3775 and 3776 console line
printer. The character set is contained on a continuously rotating metal belt, with
inking supplied by a ribbon. This printer also uses a pin-feed forms tractor for
feeding 1-part to 6-part edge-punched continuous forms. The tractors are adjust-
able to accept forms ranging from 3-1/2 to 15 inches wide. Forms design consid-
erations for forms used with this printer can be found in the publication Forms
Design Reference Guide for Printers, GA24-3488.

| 3784 Operation (Attached to Nonprogrammable 3774 Models)

The 3784 can be specified as the output device for either an operator-defined or a
system-defined job, operating in either online or offline mode. Data to be printed
(received from the communication line or read from a local device) is transferred
from the 3774 dual controlier buffer to an identical buffer in the 3784. From the dual
3784 buffer, data is transferred a line at a time to a 132-character print buffer for print-
ing. Lines of data that are to be printed are delineated by NL, LF, FF, or IRS characters,
as explained under “Printer Control Characters” in Chapter 7. If no control characters
are included in the data, line spacing occurs after data fills a line as defined by the Hori-
zontal Format Control.

| 3784 Operation (Attached to Programmable 3774 Models)

When attached to a 3774 programmable terminal, the 3784 is under control of the user-
written program, the card reader-to-line printer utility, or the communicate mode func-
tion for an online job (BSC only). When operating under control of the user program,
the program can either control all formatting of data in the program to be printed, or

set up the format control in the 3784 and use the control characters (description follow-
ing) to define format. The forms setup (horizontal and verfical tabs) must be performed
under control of the user-written program. Operator control is not provided. When the
3784 receives a component selection for a BSC line-to-printer job it operates on the buffer
of data in the same way as it does when attached to a nonprogrammable 3774 model.
Refer to the previous description and to “Printer Control Characters” in Chapter 7. Hor-
izontal and vertical formats set by a user program remain active for a BSC line-to-printer
operation unless changed by ESC HT/ESC VT sequences from the host CPU.

Note: Default forms control is established only at power-on time. To ensure proper forms control,
the following is recommended. If an operator starts a communications job on the 3774 console
printer and the host then selects and sends forms control sequences to the 3784 printer, the host pro-
gram should reselect the console printer at the end of the 3784 output job. This will prevent certain
host application programs from printing under the wrong forms control.



Vertical Forms Control

Horizontal Format Control

Vertical forms control allows the forms to be vertically formatted by skip areas
and print areas. Once the format is set, printer control characters contained in the
print data cause the forms to advance as specified text areas are printed. Proce-
dures for setting up the vertical forms control during an operator job definition are
contained in the Operating Procedures Guide.

Horizontal format control allows horizontal formatting of print lines by print areas
and tab areas, and eliminates the need to transmit spaces within the line. Once
the formuat is set, HT characters contained in a line of print data cause tabbing
(skipping) over areas that are not to be printed (see ‘“‘Printer Control Characters”
in Chapter 7). Procedures for setting the horizontal format control during an
operator job-definition procedure are contained in the Operating Procedures
Guide. As with the console printer, these settings are stored in the terminal as
part of the job definition. A horizontal format message from the CPU can also be
used to perform this setup, and will override any operator job definition. The
horizontal tab format message is described in Chapter 7, “Programming
Considerations.” N
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Print Test

Print Error Log

A pattern of all characters on the print belt can be printed for test ‘purposes without
the need for any 3774 job definition. The pattern can be repeated as long as desired,
and checks the mechanical and electronic printer components.

The 3784 Printer maintains an error log similar to the error log described for the
3774 terminal. This error log should be printed out by the operator when persis-
tent errors occur on the 3784 Printer. The printout should be retained and given
to the service representative, who will use it to determine the cause of the prob-
lem. The. printout must be obtained before the 3784 power is turned off, because
the error-log information is lost once power is turned off.

3784 Special Features and Accessories

- Additional Print Belts

Katakana Feature

Forms Stand Accessory

3784 Operator’s Panel

Additional print.belts (purchase-only actessories) are available for the 3784
printer. Belts are available for EBCDIC or ASCII, and 48-, 64-, and 94 character
sets for the various countries shown in Appendix B. '

. This Special feature provides the 127-character Katakana set on the 3784 Printer,

as shown in Appendix B. Printing speed is reduced to 40 Ipm using the Katakana
character set. The Katakana print belt can be interchanged with the opfional 48-
and 64-character set Japanese print belt on the 3784 line printer with a resulting

increase in throughput.

When using a 48- or 64-character set print belt on a Katakana printer, the 3784
converts the EBCDIC equivalent of the lowercase alphabetic characters (a
through z) to uppercase alphabetic characters before printing them. For example:
EBCDIC hexadecimal ‘81’ converts to hexadecimal ‘C1”,

If characters in print data are not present on the line printer belt, a hyphen(-)
prints.

A Forms Stand accessory is avallable (purchase only) to facilitate handlmg of

‘continuous fan-fold forms.

The following switches and lights are located on the 3784 Line Printer operator’s
panel (Figure 6-3). Refer to the Operating Procedures Guide for actual machire
operation.

MACHINE RESET Switch: Pressing this momentary switch causes the system to
reset and to go through the-same initialization sequence as occurs when the power
is turned on.

8LP1/6LPI (8/6 Lines Per Inch) Switch: The position Qf this switch determines
whether the 3784 prints 8 or 6 lines per vertical inch. The S8LPI/6LPI switch is
operational only when the HOLD PRINT switch is on (the HOLD PRINT light is
on).
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FORM FEED Switch: Pressing this momentary switch causes the form to ad-
vance to the first print line relative to the job description on the next form- (a
carriage restore operation). The FORM FEED switch is operational only when
~ the HOLD PRINT switch is on (the HOLD PRINT light is on).

HOLD PRINT Switch: Pressing this switch to the ON position stops the printer
to permit manual operations such as lodading or adjusting forms. On an end-of-

forms condition, rocking this switch on and off causes one line at a time to print.
Pressing this switch to the OFF position permits an active job to resume printing.

SET UP Switch: Pressing this switch causes one line of X’s to print for initial
forms alignment of pre-printed forms, for example. The SET UP switch is opera-
tional only when the HOLD PRINT switch is on (the HOLD PRINT light is on)
and no printer job is active.

PRINT ERROR LOG Switch: Pressing this switch to the ON position causes the
error log to be printed. The PRINT ERROR LOG switch is operational only
when the HOLD PRINT switch is on (the HOLD PRINT light is on) and no
printer job is active. This switch should be pressed to the OFF position after the
error log printout is finished.

PRINT TEST Switch: Pressing this switch to the ON position starts an operation that
tests the print belt. The PRINT TEST switch is operational only when the HOLD
PRINT switch is on (the HOLD PRINT light is on) and no printer job is active.
Pressing this switch to the OFF position stops the printing.

MACHINE CHECK Light: This light turns on to indicate a printer faiture or
error such as a thermal failure in the printer. :

8LPI (8 Lines Per Inch) Lfght: This light indicates that the printer is set up to
print 8 lines per inch (the 8LPI switch is on).

OPRN CHECK (Operation Check) Light: This light turns on to indicate that
operator intervention is required to recover from an error.

“HOLD PRINT Light: This light turns on when the HOLD PRINT switch is
turned on.

PRINTER READY Light: When on, this light indicates that the printer is avail-
~able to receive data from the controller.
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Figure 6-3. 3784 Operator’s Panel

IBM 2502 Card Reader

Three models of the IBM 2502 card reader (Figure 6-4) can be attached to certain
3770 models. The 2502 Model Al can read 150 cards per minute, the Model A2
can read 300 cards per minute, and the Model A3 can read 400 cards per minute.
Model Al or A2 of the 2502 attaches through the IBM 3782 Card Attachment Unit
Model 2 to the 3774 Model 1, 2, P1 or P2; 3775 Model 1 or P1; or 3776 Model 1
or 2. The 3782 contains the power supply and other electronic circuitry, serves as
the mounting base for the 2502 Model Al or A2, and is cable-connected to the
3774, 3775, or 3776 controller. Model Al, A2, or A3 of the 2502 attaches to the
2502 Card Reader Attachment feature of the 3777 Models 1 and 2 and is physically
mounted on the controller console (refer to Figures 1-7 and 1-8).

Figure 6-4. IBM 2502 card reader Model Al or A2/3782 Card Attachment Unit. Model 2
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Special features for the 2502 permit reading of 51- and 80-column cards interchange-

- ably, or of 66- and 80-column cards interchangeably. The operator can easily change

the machine to read either standard 80-column cards or one of the short-length cards.
Both short-length cards cannot be read by the same machine, however. An Optical
Mark Read feature (not available with the 3777 Models 1 and 2) equips the machine
to read hand-marked or machine-marked cards in addition to punched cards. This

- feature can be used with any length (51-, 66-, or 80-column) cards.

Card codes and specifications for punched and marked cards are shown in
Appendix C.

2502 Operation (Attached to Non-Programmable 3770 Models)

Validity Checking

BSC Nontransbarent Operation

6-8

The 2502 feeds cards on command from the 3770 controller and reads card data
to the buffer column-by-column. Each command from the controller transfers an
entire card’s data. The controller translates the card code to the 3770 internal
code and stores it into the buffer. From the buffer, the 3770 terminal can read
the data out to the communication line or to a locally attached output device.

Each card column is checked for multipunches or multimarks in rows 1 through 7,
An invalid code detected stops the 2502 and turns on the VALIDITY CHECK
light. The CARD READER light on the 3770 terminal’s console turns on to
signal the operator that the 2502 requires attention, and an error code is displayed
in the NPR. ' ' :

In BSC nontransparent operation, blank card columns are compressed when they

- are encountered between data fields (if the job definition specifies space com-

press), or stripped off if they appear toward the column-80 end of the card.
Elimination of the blank columns takes place before the data enters the
controller’s buffer and thus conserves buffer space for storage of useful data. On
output to a card punch at the remote CPU (online mode); or to an attached card .
punch or printer (offline mode), the blanks are reinserted into the output data
stream, or expanded. Data written to the diskette device is not expanded, but will
be expanded on output from the disketite device to the card punch (or by the
CPU, if desired).

With the Optical Mark Read feature (not available with the 3777 Models. 1.and 2), .
both punches and marks can be read from the same card by use of the “mark read
transfer” character. Punches must be contained on the left side of the card, and
marks on the right side. The mark read transfer character is punched at the end of
the punched-data field, and causes the 2502 to switch to mark-read mode for the
remainder of the card. .

Cards continue to read and store into the buffer as long as sufficient buffer space
remains to contain an entire card’s data plus one space for the IRS character to
indicate end-of-card. For example, assuming 80-column cards are being read, 81
buffer positions must be available if another card is to store in the buffer, regard-
less of the number of blank card columns in the next card. If less than 81 posi-

tions remain, the buffers alternate and the next card stores in the next buffer. The -

3776 and 3777 are exceptions. If card data is being compressed, an attempt is
made to write the next card into the current buffer regardless of the number of
spaces remaining. When overflow occurs, the buffer is terminated with the last
full card stored, and the card causing the overflow is stored in the next buffer.



BSC Transparent Operation

SDLC Nontransparent Operation

SDLC Transparent Operation

End of File

Using fully punched or marked cards, the number of characters transferred to the
controller’s buffer is as follows:

‘ OMR and
Card Size Punched Data OMR Data " Punched Data
80 Column 80 Characters 40 Characters See Note
66 Column 66 Characters " 33 Characters See Note
51 Column 51 Characters ‘26 Characters See Note

Note: The number of characters transferred to the buffer depends on the position of the
““mark read transfer” character. For a description of reader operation when both punches
and marks are being read, refer to “‘Type-of-Data Selection” and ‘““Mode Switch” under the
discussion of the OMR special feature. .

For blank fields of two or more columns between data fields, a count sequence is
inserted into the buffer in place of the blank columns. This sequence is an IGS
character followed by a count of the blank columns removed, as described under
“Operating Characteristics—Space Compression/Expansion.” On output at the
CPU, or on output to an attached card punch, blanks compressed and replaced by
this count sequence are reinserted into the output data stream.

In transparent mode operation, blank columns are not stripped from data but are read
into the buffer wherever they appear in the card. When short-length cards (51 or 66
columns) are used in this mode of operation, each buffer block contains one card of
data, regardless of which card length is used or of the number of blank columns in
the card; data blocks transmitted to the CPU always contain either 51 or 66 data
characters, depending on which card length is used. When 80-column cards are used
in this mode of operation, three cards of data (240 data characters, assuming fully
punched cards) are contained in each transmission block. On the 3776 and 3777-1
using the 512-byte buffers, six cards (480 data characters) are contained in each
block. (This section does not apply to the 3777 Model 2.)

This mode of operation is the same as BSC nontransparent with the exception that
duplicate characters can be compressed as well as blank card columns (see
“Operating Characteristics—SDLC Compression/ Expansion” in the appropriate
chapter).

In this mode of operation, blank columns are stripped from the end of the card.

~ Useful data is preceded by a TRN character (X‘35’) and a one-byte binary count

of the transparent data. Following the data is an IRS character (‘1E’). Short
cards are handled in the same manner; therefore, multiple cards can be read into a
single buffer until less than 81 positions remain in the buffer.

An EOF (end of file) switch on the 2502 operator’s panel controls the EOF signal
to the controller. When the EOF switch is ON and the last card is read, an
end-of-file signal is sent to the controller causing the transmission frame or block
for this buffer load to be flagged as the last block or frame of the job.

The EOF switch should be turned ON when the last batch of cards for the job is
placed in the hopper. If the EOF switch is OFF when the last card feeds out of
the hopper, the ATTENTION indicator turns on and the Operator Attention
Speaker sounds. Unless the operator presses NPRO, places more cards in the
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hopper, and presses the START key within three minutes, the controller aborts
and ends the job.

2502 Operation (Attached to Programmable 3770 Models)
When attached to a programmable 3774 or 3775, the 2502 is under control of (1) the
user-written program, (2) one of the 3770P card system utilities (reader-to-diskette,

" reader-to-printer, or reader-to-punch), or (3) the communicate mode function for an
“online job (BSC only).

When operating under control of a user-written program, the 2502 reads a single card
i;'gcludirig blank columns, into an 80-byte area in user storage when a card read instruc-
tion is executed. From storage, the 3770 programmer can cause whatever processing is
desired on the card data. If reading short cards, (51 or 66 columns), the remainder of
the 80-byte storage area is filled with blanks.

For more information on the card system utilities and other programmable operations,
refer to the IBM 3773, 3774, and 3775 Programmable Communication Termmals )
Operator’s Guide, GA27-3114.

When the 2502 is selected by the operator or the supervisor program for a card reader-
to-(BSC) communication line job, the data format options are the same as for a system-
defined job on the nonprogrammable 3774 or 3775. The options are transparent, non-
transparent, and space compressmn—the same options as are available to the card reader-
to-diskette utility.

Validity checking is performed on card data in the same manner as described for a 2502
attached to a nonprogrammable terminal.

The EOF (end of file) signal is raised when the last card is read and the 2502 EOF
switch is on or when a /*EOF card is read (/*EOF followed by 75 blanks). The
EOF signal sets a condition code that can be tested by the 3770 program oris detected
by the utlhty or the communicate mode function.

2502 Special Features

51-Column Interchangeable Feed Feature
» This special feature (not available with the 3777 Model 2) allows the 2502 card .
reader to feed 51-column cards. The operator can easily change the 2502 from
80-column card processing to 51-column card processing and vice versa. S1-column
and 80-column cards cannot be intermixed. Installation of the feature does not
affect normal 2502 operations and does not change the card feed rate of 150, 300,
or 400 cards per minute.

This feature can be installed in the field. A 2502 cannot have both this feature
and the 66-Column Interchangeable Feed feature.

66-Column Interchangeable Feed Feature
This specxal feature (not available with the 3777 Model 2) allows the reader to feed
66-column cards. ‘Otherwise, this feature is identical to the 51- -column feature.

This feature can be installed in the field. A 2502 cannot have both this feature and

the 51-Column Interchangeable Feed feature. 66-column and 80- column cards cannot
be intermixed. ‘
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Optical Mark Read (OMR) Feature

This special feature (not available with the 3777 Models 1 and 2) provides the 2502
with a mark-read unit at the read station. This unit enables the 2502 to read vertical
nonreflective marks, such as number-2 pencil marks, from mark positions in the mark-
read field of the cards. Mark reading is controlled by a switch on the 2502 operator’s
panel. Mixed punched and OMR cards are not permitted in BSC Transparent mode.
A companion OMR feature is also required on the 3782 Model 2.

Marking the OMR Card: Figure 6-5 shows a mark constraint. Every mark
position used for the application must contain a mark constraint printed in reflec-
tive ink that will not be read by the 2502 (see “2502 OMR Card Specifications”
in Appendix C).
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Note: OMR field must not be followed by punched OMR Column

data field if both punch and mark data is to be (Odd Cotumns only)
read during same pass of card through the 2502. Mark Constraint
1f the 2502 is operating in. the read marks only mode, '|ndicating

the card can contain no punphing. Mark Position

(Make mark from
dot to dot between
vertical lines)

Figure 6-5. Punched and OMR Data

To enter mark data on the card, mark from dot to dot in each appropriate posmon
making certain that the mark falls between the constraint lines.

OMR specifications indicate the reflectance measurement required for reading
marks, and for not reading erasures. Generally, heavy lines made carefully with a
number 2 pencil are satisfactory. Erasures must be made carefully and completely
to prevent the mark from being read. A card can contain nonreflective printing on
the left of the card if there is a “mark read transfer” character at the right of all
nonreflective printing and the Mode switch is set at its M/P setting (see “2502
Opérator’s Panel-Mode Switch” in this chapter). This transfer character is the
EBCDIC IFS character (card code 11-9-8-4, hex ‘1C’).

Mark-Read Data Validity: The 2502 treats a column of OMR data exactly as it
treats a column of punched data, applying the same rules for data validity.

Type-of-Data Selection: A three-posxtlon switch on the 2502 operator’s panel (see
Figure 6-4) controls whether punches only, punches and marks, or marks only are to be
read from the cards. If both punches and marks are to be read, the 2502 reads punched
holes from the left of the card until it encounters a “mark read transfer” character
(IFS) ending the punched-data field. The reader remains in mark-read mode for the
remainder of the card, and switches to punch-read mode on the following card. The
IES character (X°1C”) is treated as a data character. It is sent on the communication
line or written on the output device. Combination cards (containing both punches and
marks) should not be read in transparent mode. '

The transfer character must be followed by at least one blank column. If the
transfer character is punched in an even-numbered card column, it must be
followed by two blank columns (since OMR data must be located in odd-
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2502 Operator’s Panel
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numbered columns). For example, if the transfer character is punched in column-
50, columns 51 and 52 are blank, and the first marked column is column 53.

Mark Reject: Each 2502 equipped with the OMR feature is also equipped with an R
offset-stacking feature. Whenever an undefined character (light mark or poor erasure)

is detected while the 2502 is in mark-read mode, the card containing the undefined

character is offset (toward the operator) about 0.7 inch from other cards in the

stacker. Data from the card containing the undefined character is not transmitted

to the output device. ‘ '

The following keys, lights, and switches are located on the 2502 card reader
operator’s panel (Figure 6-6).

START Key: Pressing this key causes a card tb feed from the hopper to the
cornering station and places the card reader in a “ready” status if the 2502 is
assigned by the job definition and has cards in the hopper.

On the 3776 and 3777-1, a card reader-to-line job is automatically started when the
2502 is made ready, the terminal is in standby mode,‘ and the 2502 is not involved
in a dual job. Under these conditions, the START-JOB procedure is not necessary

(see “Automatic Card Reader-to-Line Function” in Chapter 4).

STOP Key: Pressing this key stops the card reader after the card passing the read
station is completely read and placed in the stacker. - A signal is sent to the con-
troller indicating that the card reader has lost its “‘ready” status.

STACKER UNLOAD Key: Pressing this key causes the card reader to stop for }
about 30 seconds (Model A1) or 15 seconds (Model A2) to allow time for un- ; )
loading the stacker or adding cards to the hopper. R

NPRO (Non-Process Run Out) Key: Pressing this key causes cards to be ejected
from the card path without being read and resets any error conditions.

EOF (End of File) Switch: This switch should be set to the OFF position while
any cards in the file being used are yet to be loaded into the hopper. When
placing the last cards in the hopper, set the EOF switch to the ON position. When
the last card has been read without error, the card reader signals an end-of-file
condition to the controller or user-written program. :
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Figure 6-6. 2502 Operator’s Péﬁel

" Mode Switch: This switch i is present only on machmes havmg the Optlcal Mark
Read spec1al feature. The switch has three posmons

M (Marks). Set the switch to this position when cards to be read contain
marks only.

P (Punches). Set the switch to this position when cards to be read contain
punches only. These cards may have marks and nonreflective printing in any
_ locatlon on the card

M/P (Marks/ Punches). “Set the switch to this position when cards to be read
contain punches followed by marks.

ATTENTION Light: ' This light turns on to indicate that the 2502 is not ready; it
may indicate cither a full stacker, an open'cover, or a stacker jam, or that all cards
have been read and the EOF sw1tch is OFF:(see 2502 Card Reader
Operation—End of File”).

READ CHECK Light: When on, this light indicates either that the card did not

- feed properly through the read head, the card punches are not in registration, or a

card reader sensor failed.

FEED CHECK Light: When on, this light indicates that a card did not feed
properly from the hopper.

VALIDITY CHECK Light: This light indicates that an invalid code (multlpunch
or multimark in card rows 1-7) was read.

OMR CHECK Light: This light indicates a mark that is too light, a poorly made
erasure (or smudge), or that the OMR read unit lamp has overheated.
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3501 Card Reader

The 3501 card reader (Figure 6-7) is a small tabletop unit that can be attached to
the 3771, 3774, 3775, or 3776 for reading cards at a rated speed of 50 cards per
minute. The reader is cable-connected to the 3770 controller. The 3501 can be
placed on the work surface of the 3774, 3775, or 3776; otherwise, a table or stand
for the card reader must be provided by the user.

Card codes and specifications for punched cards are shown in Appendix C. No
special features are available for the 3501 card reader.

3501 Operation (Attached to Nonmprogrammable 3770 Models)

Validity Checking

BSC Nontransparent Operation

6-14

The 3501 feeds cards on command from the terminal’s controller and reads card
data to the buffer column-by-column. Each command from the controller trans-
fers an entire card’s data. The controller translates the card code to the 3770
internal code and stores it into the buffer. From the buffer, the terminal can read
the data out to the communications line (online mode) or to the selected output
device (offline mode).

Figure 6-7. IBM 3501 card reader

Each card column is checked for multipunches in rows 1 through 7. An invalid
code detected stops the 3501, and the CARD READER light on the terminal’s
console turns on to signal the operator that the 3501 requires attention.

In BSC nontransparent operation,vblank card columns are compressed when they
are encountered between data fields (if space compression is specified by the
operator), or stripped off if they appear toward the column-80 end of the card



BSC Transparent Operation

SDLC Nontransparent Operation

SDLC Transparent Operation

End of File

Page of GA27-3097-5
Revised April 29, 1977
By TNL: GN27-3212

(whether or not space compression is specified). Elimination of the blank col-
umns takes place before the data enters the buffer and thus conserves buffer space
for storage of useful data. On output to a card punch at the remote CPU (online
mode), the blanks are reinserted into the output data stream, or expanded.

‘Cards continue to read and store into the buffer as long as sufficient buffer space

remains to contain an entire card’s data, plus one space for the IRS character to
indicate end-of-card. If less than 81 positions remain, the buffers alternate and
the next card stores in the next buffer, regardless of the number of blank card
columns in the next card. The 3776 and 3777 are exceptions. If card data is
being compressed, an attempt is made to write the next card into the current
buffer regardless of the number of spaces remaining. When overflow occurs, the
buffer is terminated with the last full card stored, and the card causing the over-
flow is stored in the next buffer.

For blank fields of two or more columns between data fields, a count sequence is
inserted into the buffer in place of the blank columns. This sequence is an ESC
character followed by a count of the blank columns removed, as described under
“Operating Characteristics—Space Compression/Expansion.” On output at the
CPU, or on local output to an attached card punch, blanks compressed and
replaced by this count sequence are reinserted into.the output data stream.

In transparent mode operation, blank columns are not compressed or stripped from
data but are read into the controller’s buffer wherever they appear in the card. In

this mode, three cards (six cards on 3776 using 512-byte buffers) are contained in

each buffer of data. Data blocks transmitted to the CPU always contain 240 bytes
(480 bytes on 3776 using 512-byte buffers), assuming fully punched cards.

This mode of operation is the same as BSC nontransparent with the exception that
duplicate characters can be compressed as well as blank card columns (see
“Operating Characteristics—SDLC Compression/ Expansion’ in the appropriate
chapter).

In this mode of operation, blank columns are stripped from the end of the card.
Useful data is preceded by a TRN character (X‘35’) and a one-byte binary count
of the transparent data. Following the data is an IRS character (‘1E’). Short
cards are handles in the same manner; therefore, multiple cards can be read into a
single buffer until less than 81 positions remain in the buffer.

The last card of a file must be punched with /*EOF (five characters) to indicate
end-of-file to the controller. The five characters must be punched into a separate
card containing these five characters in the first five columns with the remainder
of the card blank. '

3501 Operation (Attached to Programmable 3770 Models)

- When attached to a programmable 3774 or 3775, the 3501 is under control of (1) the
user-written program, (2) one of the 3770P card system utilities (reader-to-diskette,
reader-to-printer, or reader-to-punch), or (3) the communicate mode function for an
online job (BSC only).
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3501 Operator Controls

Lights

Keys

3521 Card Punch

| When operating under control of a user-written program, the 3501 reads a single card,

ificluding blank columns, into an 80-byte area in user storage when a card read instruc-

~ tion is executed. From storage, the 3770 programmer can cause whatever processing is

desired on the card data.

For more information on the card system utilities and other programmable operations,
refer to the IBM 3773, 3774, and 3775 Programmable Communication Terminals '
Operator’s Guide, GA27-3114.

When the 3501 is selected by the operator or the supervisor program for a card reader-to-
(BSC) communication line job, the data format options are the same as for a system-
defined job on the nonprogrammable 3774 or 3775. The options are transparent, non-
transparent, and space compression—the same options as are available to the card reader-
to-diskette utility. '

Validity ‘checking is performed on card data in the same manner as described for
the 3501 attached to a nonprogrammable terminal. '

The last card of a file must be punched with/*EOF (five characters) to indicate
end-of-file to-the program. The five characters must be puriched into a separate

- card containing these characters in the first five columns with the remainder of the

card blank. This card sets a condition code that can be tested by the 3770
program or is detected by the utility or the communicate mode function.

Two lights on the operator’s panel are used to indicate ready and check conditions
of the 3501. Both lights being on indicates that the card reader is ready; and one
light off indicates a check condition. Check conditions indicated by the lights are:
invalid punch (multipunch in rows 1 through 7), card feed failure, card jam, or
empty hopper. :

Two unlabeled keys, a green key and a red key, are used to start and stop the
3501 card reader. The green (start) key places the 3501 in a ready condition if
the card reader is assignied by the job definition and has cards and caid weight in
the hopper. The red (stop) key stops the card reader and drops the ready condi-
tion to allow unloading the stacker or placing more cards in the hopper.

The 3521 Card Punch (Figure 6-8) can be attached to a 3771, 3774, 3775, 3776, or
3777-2 to provide punched-card output into 80-column cards at 50 cards per minute.
The 3521 is attached via a 3782 Card Attachment Unit Model 1, which is cable-
connected to the terminal’s controller.

Special features for the 3521 provide punch-checking capability, card reading,
(except with the 3777-2) and printing (interpreting) on the card.

3521 Operation (Attached to Nonprogrammable 3770 Models)

6-16

(This section does not apply to the 3777 Model 2.) The 3521 operates under control

* of the 3770 terminal’s controller. Data reads out of the controller’s buffer byte-by-byte

for punching.
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BSC Transparent Operation
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Figure 6-8. IBM 3521 Card Punch/3782 Card Attachment Unit, Model 1

When running at line speeds above 2400 bps to the 3521 Card Punch, Monitor Printing
must be limited to those jobs that exclude card printing (interpreting) and card read-back
checking (applies to the 3771,3774 Models 1 and 2, and the 3775 Model 1).

In this mode of operation, data is formatted in the buffer for punching by IRS characters,
which signal the end of a card. On readout to the card punch, the IRS character causes
punching to be suspended for the remainder of the card, and punching can resume in
column 1 of the next card. If IRS characters are not used to format card data received
from the CPU, 80 columns are punched. Assuming that full-buffer loads of data (256
bytes) are received, three full cards (240 bytes) and one partial card (16 bytes) are
punched for each buffer. On the 3776 using the 512-byte alternating buffers, six full
cards (480 bytes) and one partial card (32 bytes) are punched for each buffer.

Data that was compressed (BSC Space Compression) is expanded on output from
the controller’s buffer to the 3521. The spaces that were compressed (as ex-
plained under “Operating Characteristics—BSC Space Compression/Expansion’’)
are reinserted into the data stream to the card punch.

BSC transparent data from the CPU that is intended for punching must be trans-
mitted one, two, or three full cards per block (80, 160, or 240 characters per
block), with spaces (blanks) inserted wherever they are to appear in the card. On
the 3776 using the 512-byte buffers, up to six full cards can be received in a
block. IRS or other control characters within the data block will not be recogniz-
ed as such in this mode, but will be punched as data.
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3521 Operation (Attached to Programmable 3770 Models)
When attached to a programmable 3774P or 3775P, the 3521 is under control of the
user-written program, one of the 3770P card system utilities (punch-to-punch [Card
Read feature-to-Card Print feature], reader-to-punch, or keyboard-to-punch), or the
communicate mode function for an online job (BSC only).

- When operating under control of a user-written program, the 3521 punches a card from
an 80-byte area in user storage when a punch instruction is executed. The card image
must have previously been constructed in the storage area by the 3770 program. Ona
fully-featured 3521 (see ‘Special Features’ in this chapter) the punch instruction can
specify ‘Punch only’, ‘punch with read check’, ‘punch with interpret’, or ‘punch with
read check and interpret’.

For more information on the card system utilities and other programmable operations,
refer to the IBM 3773, 3774, and 3775 Programmable Communication Terminals
Operator’s Guide, GA27-3114.

When the 3521 receives a component selection for a BSC communication line-to-card
punch job, the data is punched as described previously for the nonprogrammable 3774
or 3775. Punch options are: interpret when punching, no interpret when using the
Card Read feature, and no inhibit of the read-back-check function.

The 3521 with the Card Read feature can operate in a card reader-to-line job like a 2502
or 3501. However, the 3521 cannot be used as a reader and a punch in the same session.

3521 Special Features

Card Read Feature
This feature adds a read station for reading 80-column cards and for punch
checking. When both a 3521 with the Card Read feature and either a 2502 or
3501 are attached to a 3770 programmable terminal, device selection depends on
the utility using the card reader or upon options specified in the read card
instruction.

During punching, data punched into the card is compared with the data that was
intended for punching. If the data does not compare, the punch stops and an error
is indicated to the operator. Data is also checked for invalid characters, or multi-
punches in rows 1 through 7. The punch-check can be disabled by specification in
the punch card instruction, in order to prevent an error indication when punching
internally scored or prepunched cards.

Card read operation and data format are the same as described for the 3501 card
reader. During read operation, data is also checked for invalid characters and for
multipunches in rows 1 through 7. During card read operation, the last card of a
file must be punched with /*EOF (five characters) to indicate end-of-file to the
controller. The five characters must be punched into the first five columns of a
separate card.

Card Print Feature
With this feature, the 3521 can print (interpret) cards as they are punched or read.
Printing is under control of the user-written program, as coded by the program-
mer. Printing is above the 12 row (top) of the card, column-for-column.

6-18



Katakana Card Print Feature
3521 Operator’s Panel
Lights
Keys
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The EBCDIC 64-character set shown in Appendix B is provided on all machines.
The characters are 0.062 inch wide by 0.079 inch high. Ink is supplied by an ink
roll in contact with the type faces and is transferred directly from the type face to
the card; no ribbon is used. The ASCII 64-character set is also available for use in
the U. S. and Canada.

This feature allows the 3521 to print (interpret) the Katakana 127-character set
on the card.

When this feature is installed, the 3521 speed is reduced to 25 cards per minute
during punching, printing, or reading. The Katakana character set is shown in
Appendix B.

The following lights and keys are provided on the 3521 operator’s panel.

Two lights on the operator’s panel are used to indicate ready and check conditions
of the 3521. Both lights being on indicates that the card punch is ready; and one.
light off indicates a check condition. Check conditions indicated by the lights are:
card jam, empty hopper, and misfeed from the hopper. If the Card Read feature
is installed, the lights also indicate a wrong punch (punch check), or multiple
punches in rows 1 through 7 (invalid punch).

Three uniabeled keys (green, red, and blue) are used to control the 3521. The
green (start) key causes a card to feed from the hopper and register at the punch-
ing station, if no error conditions exist, and places the card punch in a ready
condition. The red (stop) key stops the card punch and drops the ready condition.
The blue (nonprocess runout) key clears cards from the card feed and resets any
error condition. These keys are active only when the 3521 code is loaded into
user storage. :
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Chapter 7. Programming Considerations—Binary Synchronous Communications

The 3770 terminals conform to the rules for binary synchronous communications
as described in the publication General Information—Binary Synchronous
Communications, GA27-3004. This section provides specific information about
-use of certain data link and printer control characters, abort conditions,
component selection procedures, and terminal identification.

Under normal MULTLI-LEAVING operation of the 3777 Model 2, the information in
this chapter does not apply. Refer to Chapter 9 for the 3777-2.

2770/3770 Compatibility

Non-Programmable 3770 Models

Those IBM programmmg systems 1dent1ﬁed as supporting the 2770 may also be used by
the 3770 operating in BSC mode. Figure 7-1 is a comparison of features provided by
the 2770 and by the 3770 terminals. Application programs written for communication
with the 2770 can be used, with modification, for communication with the 3770 ter-
minals. Modifications may be required because some features or functions provided by
the 2770 are not present on the 3770 terminals, or operate in a different manner.

The 3770 must be defined to the using programming system as a 2770.

The using program must always define a 2770 with the 256/256 Character
Alternating Buffer feature (Buffer Expansion), as this is the only buffer size
available to the 3770.

Some of the 2770 component selection characters (component addresses) are
customer specifiable and field changeable. The 3770 component selection charac-
ters cannot be changed. See “Component Selection” in this chapter for the 3770
component selection programming considerations. See “Appendix B” for World
Trade special characters.

Programmable 3770 Models
The progra:mmable 3770 models also use the same host CPU programming systems that
support the 2770, but the programmable 3770 models are not directly compatible with
the nonprogrammable models. Additional user application programming considerations
for programmable models of the 3773, 3774, and 3775 are contained in the /BM 3773,
3774, and 3775 Programmable Communication Terminals Programmer’s Guide,
GC30-3028.

3780/3776 or 3777-1 Compatibility

Those IBM programming systems identified as supporting the 3780 may also be used by
the 3776/3777-1 operating in BSC mode. Figure 7-2 is a summary of features provided
by the 3780 and 3776/3777-1 terminals. Application programs written for communica-
tion with the 3780 can be used, with modification, for communication with the 3776
and 3777-1. Modifications may be required because some features or functions pro-
vided by the 3780 are not present on the 3776/3777-1 terminals, or operate in a dif-
ferent manner.

To be compatible with a 3780, using card input, a card reader must be attached to the
3776/3777-1. For the 3776, the card reader may be a 3501, a 2502, or a 3521 with
the Read Feature. For the 3777-1, the card reader is a 2502. For compatibility with
‘a 3780 with an attached-3781 Card Punch, the 3776 must have an attached 3521 Card
Punch.
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The 3776/3777-1 must be identified to the using programming system as a 3780. The
3780 with the Component Selection feature provides the option for using either a DC2
or DC3 character to select the 3781 Card Punch. On the 3776, the component selec-
tion character for selecting the card punch is a DC2 character, and cannot be changed.
The DC3 character selects the Diskette Storage Device, if installed (refer to “Compo-*
nent Selection” in this chapter). Using MPLC, if a Select is received with no device
specified, the printer will be selected. I no specific poll is received, a general poll is

assumed.
2770 3770
Feature 1 Feature !
2770 Feature Availability Availability 3770 Differences
EBCDIC—Standard
EBCDIC or ASCH Optional ASCl1—-Special See Appendix G for ASCI|
128/128 Char Alternating Buffer Standard Not Avail.
256/256 Char Alternating Buffer Special Standard
Transmission Blocks to and from the 3770
{except for 3776/3777-1) can never exceed
256 data characters. The 3776/3777-1 can-
not exceed 256 characters with the EXTEND
BUFFR switch off or 512 characters with
512/512 Char Alternating Buffer Special Available only the switch on.
on 3776/3777-1
EBCDIC Transparency Special Standard’ 2 See '‘Programming Considerations— Receiver
Abort’’ for limitations.
Extended Retry Optional Standard
Multipoint Special Special
Inquiry Mode Special 3 Special 3 See “Inquiry Mode"’ )
WACK Response Standard Standard See ‘’Control Characters—WACK'' for 3770
usage.
Vertical Forms Control Standard on Standard See “‘Printer Control Characters'’
2213 Mod. 2 for 3770 operational differences.
. Horizontal Format Control Special Standard
Terminal ID Standard Standard See “Terminal 1D’ for permissible characters.
I Deévice Selection Standard Standard See "'Co'mponent Selection” in this chapter.
-Expanded Print Line Special ‘See Note Note: 132 PP on 3770, no options.
Transmit/Reg:eive Monitor Print Special Standard 2.4.5 Not Available on 3773, 3776/3777-1 or
» o v programmable models.
Space Compression/E xpansion Special Standard
Synchronous Clock Special Special 4
Auto Answer Special Standard
Conversational Mode Special Not Avail. 3770 cannot operate in this mode.
Terminal-to-Terminal Standard Not Avail.
Status Messages Standard Not Avail. 3770 cannot rcv. or tmt. 2770 status messages
Processor Interrupt Standard Standard § -See ""Control Characters—RVI".
Security ID Special Not Avail.
On-Line Test Standard Standard
Keyboard Correction Special Standard 4.% Not Available on 3776/3777-1.

1. Optional—Provided at no additional charge, must be specified.

Special—Special feature available at additional charge.

Standard-—Standard feature or capability of basic machine.
. Not available on 3773 Models 1,2,and 3
. Provided with Multipoint feature.

. Not available on 3776/3777-1.

A wWN

. Not available on programmable 3770 models

Figure 7-1. 3770/2770 Feature Summary
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3780 . 3776/37771
Feature* Feature* .
3780 Feature Availibility Availability 3776/3777-1 Differencas
EBCDIC/ASCII Optional EBCDIC-STD See Appendix G
ASCI1-Special
512/512 Byte Buffer Standard Standard 256/256 Byte Buffer operator-selectable
. . Note: | - i
Space Compression/Expansion Standard Standard ote br;ltseigr?tgatr)\\slr:?itr?:dee‘ a maximum of 511
Vertical Forms Control Standard ‘Standard See “Printer Control Characters’
Horizontal Format Control Standard Standard
EBCDIC Transparency Special Standard See "‘Programming Considerations—Receiver
Abort’ for limitations
Audible Alarm Standard Special
Extended Retry Optional Standard
Multipoint Special Special
Inquiry Mode ‘Special** Special ** See “Inquiry Mode"
Multiple.80-Column Card
Records in Transparency Special Standard
Switched Network Control Special Standard Includes Auto Answer/Disconnect, Terminal ID
| See “Terminal ID"
Keylock Special Special
Synchronous Clock {Business
Machine Clock) Special Not Avail.
Conversational Mode Standard Not Avail. 3776/3777-1 cannot operate in this mode
Terminal-to-Terminal Standard Not Avail. .3776/3777-1 cannot operate in this mode
Additional Print Positions Special Not Avail. - 132 print pasitions on 3776/3777-1, no options
Processor interrupt Standard Standard See ‘‘Control Characters--RVI*’
Component Selection Special Standard See "Component Selection”
On-Line Test Standard Standard -
WACK Response Standard Standard
Load Buffer Prior to Initial
Poll Optional Not Avail.
1200 bps communication Standard Not Avail.
9600 bps communication Not Avail. Standard 3777-1 can operate at 19.2 kbps (20.4 in World Trade)

*Optional — Provided at no additional charge, must be specified

Special — Special feature available at additional charge
Standard — Standard feature or capability of basic machine
**Provided with Multipoint feature

Figure 7-2. 3776/3777-1/3780 Feature Summary’
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The 3780 terminal identification"'seque‘nce consists of five characters when the
3780 transmits first after a connection has been established. The identification
sequence for an initial line bid from a calling 3780 is as follows:

PSS "EP
AYYXXABC NA
DNN QD

Where: X can be any EBCDIC character from hex ‘Co’ through hex ‘FF’ (or
ASCI character from hex ‘60’ through hex “7F’) and is transmitted twice. A,
B,and C are three separate characters.

The 3776 does not use the A, B, C characters, but uses only the X character
transmitted twice, as described under ‘“Terminal Identification.”

Data Link Control Characters

Figure 7-3 is a summary of the BSC control vocabulary. General usage of these
- characters is described in the General Information manual just mentioned.

Specific use of certain of these control characters is described in the following
paragraphs.

SOH (Start of Heading)

This character is not transmitted by a 3770 terminal except in a request for an
online test from the CPU. SOH received as the first character of a block is treated
as STX (Start of Text). An SOH character received by a nonprogrammable 3771/3773/

3774/3775 following an ITB character is not stripped from the data. An STX following
an ITB is stripped from data received from the CPU.

ITB (End of Intermediate Transvission Block)

ITB is not transmitted by a 3770 terminal, but can be received. Operation is as
described in the General Information manual.

WACK (Wait Before Transmit Positive Acknowledgment)

The WACK response is transmitted by 4 3770 terminal for an indefinite period
under the following conditions:

a. After receiving an MPLC selection and the coifitrol unit buffer is still busy
with output from an earlier receive operation. This is always an immediate
WACK.

b. A two-second timeout* occurs after receiving ETB or ETX, if the
controller’s buffer is not empty within that time.

*An immediate WACK option can be specifiéd to eliminate the two-second timeout. This
optior must be specified by the customer and jumpered in the machine by IBM. With this
option, WACK is transmitted immediately.

WACK is also transmitted at two-second intervals for a period of three minutes if
an operator-recoverable output device error occurs during a receive operation.
This allows the operator three minutes to correct the error condition. If the
operator has not corrected the error condition within three minutes, the 3770
terminal transmits EOT. Any ENQs received get a NAK response until the output
device is ready.

The WACK response can also be recelved from the CPU and causes the 3770
terminal to reply with an ENQ.
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; . Character
\‘ /; Character Meaning Strueturo
Vocabulary | Character . ¥
Character | Name Control State Message-Transfer State EBCDIC ASCII
*ENQ Enquiry Can you accept transmission Between blocks: ENQ ENQ
{point-to-point)? Please respond or repeat last
Respond to your address response. )
(multipoint). Terminating a block:
Discard this block and respond
> with NAK acknowledgment.
*ACK O Even affirmative | | can accept transmission. Even block received and validated. | DLE DLEO
' acknowledgment (X'1070')
*ACK 1 0Odd affirmative None Odd block received and validated. | DLE/ DLE 1
I acknowledgment (X*1061°)
STX Start of Text Change to message-transfer state Clear check circuits and start com- | STX STX
and start computing check value. puting new check value. 3770
* (3770 treates SOH as STX, normal-| -treats SOH as STX, normally sends
ly sends only STX.) only STX.)
*NAK Negative 1 cannot accept transmission. Block not val idated, can accept NAK NAK
acknowledgment retransmission.
*TTD Temporary Text Transmission will begin presently. | Transmission will continue pres- STX ENQ | STX ENQ
Delay Respond NAK and wait. ently. Respond NAK and wait.
*WACK Wait Before Enquire again later and delay Enquire again {ater and delay DLE DLE;
| Transmit transmission until an affirmative further transmission until an (X'1068')
acknowledgment is received. affirmative acknowledgment
{ ; is received. Block received
N and validated.
*ETB End of Text None Check value follows, then turn- ETB ETB
Block around and response. Another
text block to follow.
*ETX End of Text None Check value follows, then turn- ETX ETX
around and response. This com-
pletes the text of a job but does
not release the data link,
*RVI ‘Reverse None Affirmative acknowledgment and | DLE@ DLEL
| Interrupt signal that processor slave station (X’107C')
wants master 3770 to relinquish
the line.
EOT End of Drop synchronisin and return Drop synchronism and return to EOT EOT
Transmission to control state. control state. Not valid in text. ’
| PAD Leading Pad Establisﬁ bit synchronism. Establish bit synchronism. Hex '55" 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
character. character.
*Line turnaround.
\ ! Figure 7-3. BSC Control Vocabulary
R
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RVI (Reverse lnteﬁupt)

TTD (Temporary Text Delay)

An RVI response to a selection sequence is transmitted by the terminal when it must -
transmit first. RVI is not transmitted in response to data except on the 3776/3777-1
which respond with an RVI if the operator presses the ATTN key while recelvmg and
the system card is jumpered for this feature.

When an RVI is received from the CPU in response to a data block, the terminal (1)
transmits data contained in the buffer, (2) ends the last block with an ETX (ETB on
the 3776/3777-1 if not the true End of Text block) followed by an EOT, and (3) pre-
pares to receive data from the CPU.

Note: After honoring an RVI, the terminal must enter receive mode (receive an ENQ or a multi-
point selection with or without data) before it enters transmit mode to automatically restart
transmitting.

TTD is transmitted by a 3770 terminal if a buffer of data is not yet ready for trans-
mission when a reply to the last block is received. If the buffer fill operation takes
longer than approximately three minutes, the 3770 terminal aborts the operation and
transmits EOT. The terminal will reply NAK to a TTD received from the CPU.

TTDs are also transmitted at two-second intervals for a period of three minutes if
an operator-recoverable input device error occurs during a transmit operation. If
the operator has not corrected the error condition within three minutes, the 3770
terminal aborts the operation and transmits EOT.

NAK (Negative Acknowledgment)

Abort Conditions

Transmitter Abort

7-6

NAK indicates that the previous block was received in error and the receiver is
ready to accept a retransmission of the erroneous block. When the terminal
receives a NAK reply to a transmitted block, it retransmits the block. The same
block may be transmitted up to 15 times in an attempt to obtain the proper reply.
If a NAK response is received 16 times in succession, the terminal transmits EOT.

NAK is also the not-ready reply to a line bid or MPLC selection if the terminal is
not ready to go on line (operator has not started an online job, or an Auto Inter-

“rupt cannot be accepted). NAK is also the reply to a TTD received from the

CPU.

- A 3770 terminal will abort transmission and send EOT anytime one of the follow-

ing occurs while transmitting to the CPU:

« An EOT is received in reply to a data block, or in response to an ENQ (point-
to-point or multipoint).
« A DLE EOT (disconnect) is received (switched network) before the terminal
transmits EOT to indicate the end of the job.
« A 3770 terminal transmits 15 ENQs in succession and receives either no reply
. or invalid responses from the CPU.

.« An unreadable diskette record is encountered.

« An operator-recoverable input device error occurs and the operator does not
correct it within three minutes.

o The STOP JOB key is pressed before the normal end of the job
(nonprogrammable 3770 models).

| o After 16 consecutive NAKSs are received in reply to a transmitted data block.
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Receiver Abort

| Nonprogrammable Models

| Programmable Models
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A 3770 terminal will abort the job and send EOT if any of the following occur while

receiving from the CPU (data in the receiver buffers may be destroyed during a receiver
abort):

* On nonprogrammable 3770 models if mixed non-transparent and transpérent blocks
are received between the first STX and ETX. An exceptioh to this condition is when
component selection is used preceding transparent data blocks. The component
selection (DC) character must be contained in the first non-transparent block: Fol-
lowing blocks can be transparent, but cannot alternate between transparent and non-
transparent thereafter. Transparent data can be directed only to an attached card
punch except on the 3774/3775/3776/3777-1 where it can also be directed to the
diskette.

» A data block with good CRC (LRC) is received which exceeds the 256-byte buffer
capacity (or 512-byte buffer- capacity on the 3776/3777-1).

» An EOT is received before the normal end of message (before ETX is
received).

« An unrecoverable error occurs before the message is complete.

« The operator stops the job before the normal end of the job

Note: If an operator-recoverable output device error occurs and the operator does not correct it
within three minutes (WACK responses are being sent to the host), the 3770 terminal sends an EOT -
but does not abort the job. Data remains in the buffers and subsequert point-to-point ENQs or
multipoint selections are rejected with a NAK response until the operator intervenes.

For 3776/3777-1, if a line-to-printer job is in progress and HOLD PRINT is on during
operator error recovery, this abort may be prevented by pressing RESET before the

.three-minute timeout. . RESET causes the three-minute timeout to restart.

'} 3770 Transmission of Null Buffer to CPU

Under certain conditions (list follows), 3770 terminals send a null buffer (STX ETX with
no data) to the host. Some of the RJE subsystems in the host do not specifically check
for a null buffer from the 3770 defined as a 2770. When the RJE subsystem attempts to
process the null buffer as an 80-byte data record, the results may be unpredictable depend-
ing on the content of the previous data record. To reduce the consequences of a null
buffer sent froma 3770, ail RJE users should end each “job” sent froma 3770 with a
“/* sequence. Should a null buffer follow immediately, it causes a JCL error to be
returned, but does not affect the preceding job.

Nonprogrammable 3770 models send a null buffer under these conditions:

¢ During a diskette-to-line job when a data set contains null records

After a diskette-to-line job of all active data sets

After a card reader-to-line job when “/*EOF” would begin a new buffer
At the end of a Monitor Print transmit job

Programmable 3770 models send a null buffer under these conditions:

» During a diskette-to-line job when a data set contains null records’

 During a digkette-to-line job when an existing but empty data set is transmitted

¢ After a diskette-to-line job for the Transaction Data Set when the last data set is
transmitted

o After a card reader-to-line job when “/*EOF”’ would begin a new buffer.

IBM 3770 Data Communication System—System Components 7-7
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" Printer Control Characters

NL (New Line)

On nonprogrammable 3770 models format control characters are u..u to delineate lines
of data entered into the buffer via the keyboard for transmission to the remote loca-
tion, or for data received from the remote location for printing on the terminal. On
programmable models of the 3773, 3774, and 3775, format of printed data sent 1o the
CPU is under control of the 3770 program. When received from the line, the data can
either be stored on the diskette and printed later under user-written program control;
or printed directly from the line. (The 3773P rnpports only the following format con-
trol characters: NL, IRS, BS, IGS, ESC A, ESC . ESC S, ESC T, ESC M, LF, and FF.)

Format control characters are entered into the buffer by certain keyboard keys
and are transmitted within the data sent to the CP° When received, these
control characters read into the controller’s »ffer. s the buffer reads out to the
printer, these characters are recognized as ¢ ntrol cl uracters, removed from the
print data, and used to control the output format of the printed data.

When outputting multiple overstrike characters to the 3775/3776 console printers or the
3777-1/3784 line printers, no more than two characters may be printed in the same print
position using backspace control. If more than one backspace is used to the same position
with overprinting (to blot out a position, for example), only the first and last characters
will print in that position. To print more than two characters in the same position (over-
strikes), the CR (carriage return) or ESC M (space suppress) character must be used to
return to the beginning of the line without indexing, and the desired characters over-
printed. When outputting multiple overstrike characters to console printers on the
3770 programmable models, there are no :estrictions. However, it can be advantageous
to use the CR character or space suppress (ESC M) the desired characters. Each occur-
rence of a BS (backspace) character string causes that portion of a line to be printed.
Thus, printer performance can be enhanced by using either the CR, ESC M, or contig-
uous BS characters when overstriking. The following characters are recognized.

The EBCDIC NL character defines the end of a print line. During key entry, this
character is stored into the buffer when the Return key is pressed.

On buffer readout to the printer, either during key entry or receiving from the
line, the NL character initiates a print cycle. After data in the print buffer is
printed, the forms advance one line space and the horizontal print position is
moved to the left margin regardless of the previous print position. After printing
and forms movement is complete, the print buffer is loaded with the next line of
print data. If the current line position is at or below the bottom margin, the NL

‘character causes the forms to advance to line 1 of the next form.

IRS (Interrecord Separator)

CR (Carriage Return)

7-8

During keyboard entry, this character is stored in the buffer by the End Card
function under control of the CODE key, and is used to delineate card data to be
punched. During key entry, or when the IRS character is recognized during
output of received data to the printer, it causes a new line function to occur as
described under “NL (New Line).”

On buffer readout of received data to the printer, the CR character initiates a
print cycle and moves the horizontal print position to the left margin regardless of
the current print position or a previous automatic NL function. The vertical print
position is not moved.
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VT (Vertical Tab)

FF (Forms Feed)

HT (Horizontal Tab)

LF (Line Feed)

BS (Back Space)

During key entry, this character is stored into the buffer when the VERT TAB key
is pressed. '

During key entry, or on buffer readout of received data to the printer, the VT

character initiates a print cycle. After printing is complete, the forms advance to
the next predefined vertical tab stop. The horizontal print position is not moved.
After printing and forms movement are complete, the next line of data is printed.

A maximum of 12 vertical tab stops can occur on a single form. If a VT character
is contained in data to be printed below the highest VT set on a form, the forms
will skip to the lowest tab setting on the next form (except the 3784 which

executes a line feed) If no vertical tabs are set, a VT function is executed as a LF
function.

During key entry, this character is stored into the current buffer position when the
FORM FEED key is pressed.

During key entry, or on buffer readout of received data to the printer, the FF
character initiates a print cycle. After printing stops, the forms advance to line 1
of the next form. The horizontal print position is moved to the left margin.

During data entry, this character stores in the buffer when the Tab key is pressed. The
next character entered will print at the next print position at which a horizontal tab
stop is set, and it stores into the next sequential buffer position. If the current hori-
zontal print position is equal to or greater than the rightmost tab setting, the HT func-
tion is rejected as an error.

On buffer readout to the printer, the first character following the HT character will be
loaded into the print-buffer location at which the next horizontal tab stop is set. If an

~ HT function is executed when the horizontal print position is to the left of the left

margin, the left margin setting is not treated as a horizontal tab stop and is ignored by
the HT function. If the current horizontal print position is equal to or greater than the
rightmost tab setting, the HT function is executed as a New Line function.

During keyboard data entry, the LF character is stored into the buffer when the
INDEX key is pressed.

During key entry, or on buffer readout to the printer, the LF character initiates a
print cycle. After printing is complete, the forms advance to the next print line.
Printing on the next line begins in the next sequential print position. If an LF
function is executed at or below the bottom margin, the forms advance to line 1 of
the next form.

Durirlg key entry, this character is stored into the current buffer position when the
backspace key(+) is pressed.

During key entry, or on buffer readout of received data to the printer, the
backspace character initiates a print cycle and moves the horizontal print position
one space to the left if the current print position is greater than 1. The left margin
setting is ignored. If the current print position is 1, the backspace function is not
executed.

IBM 3770 Data Communication System—System Components 7-9
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BEL (Bel)—3775 Only

NUL (Null)

IGS (Space Expansion)

On buffer readout of received data to the printer, the BEL character stops the
printing and causes a code to be displayed in the NPR on the 3775. All other
3770 terminals (including the 3775P) handle the BEL character as a nonprintable
character and print a hyphen (-) instead.

On buffer readout of received data to the printer, the NUL character is printed as
a hyphen (-) on nonprogrammable 3770 terminals or printed as a space on
programmable 3770 terminals.

On buffer readout of received data to the printer, the IGS character begins a space
expansion sequence. The low-order six bits of the byte following the IGS charac-
ter is used as a binary count of the number of spaces (3 to 63). The high-order two bits
of this c~'mt byte must be a binary 01. The number of spaces specified by the count
byt “re printed. In data directed to the 3521 Card Punch, IGS sequences cannot span
two buffers.

BSC ESC (Escape) Sequences

7-10

In addition to the control characters just described, ESC sequences (an ESC
character followed by another character) are used to provide multiple line spacing
and additional skipping capability. This is functionally equivalent to multiple NL
characters.

Figure 7-4 shows the ESC sequences used to control multiple spacing and skip-
ping. ESC sequences can occur in data at any time within a line, but are not
executed until a line feed occurs as a result of an EBCDIC NL or IRS character
encountered to end the line. If more than one ESC sequence precedes a NL or
IRS character, only the last ESC sequence preceding the the NL or IRS is execut-
ed. The ESC sequences are not printed when they appear in the data stream to
the printer from the buffer. If no ESC sequences are included in received data,
single line spacing occurs as the result of a NL, or after a full line (132 characters)
is printed. If an ESC sequence is included, the ESC sequence is executed instead
of the NL function.

ASCI EBCDIC

Code Code Carriage Operation

Sequence Sequence After Printing

ESC Q Esc/ Single Line Feed
ESCR ESCS Double Line Feed
ESCS ESCT Triple Line Feed

ESC A ESC A Skip to 1st VT Stop
ESC B ESC B Skip to 2nd VT Stop
ESCC ESCC Skip to 3rd VT Stop
ESCD ESCD Skip to 4th VT Stop
ESCE ESCE Skip to 5th VT Stop
ESC F ESCF Skip to 6th VT Stop
ESC G ESC G Skip to 7th VT Stop
ESCH ESCH Skip to 8th VT Stop
ESC | ESC | Skip to 9th VT Stop
ESCJ ESCJ Skip to 10th VT Stop
ESC K ESC K Skip to 11th VT Stop
ESC L ESC L Skip to 12th VT Stop
ESCM ESCM Space Suppress

Figure 7-4. BSC Escape Sequences
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During the forms definition at the terminal, the operator must enter a number
from 1 to 12 for each line at which a stop is desired. Escape sequences ESC A
through ESC L received in data from the CPU are directly related to tab stops 1

. through 12 set up by the operator, as indicated in Figure 7-4. Thus, ESC A causes

a skip to tab stop 1, ESC B to tab stop 2, etc. Vertical tab (channel) stops need
not be sequential from the top to the bottom of the form, and multiple tab stops
can be specified for the same line position. A skip to an undefined tab stop will
cause an overflow to the next form. For example, if tab stop 6 is not defined by
the operator, an ESC G received will cause a skip to- line 1 on the next form.

As previously stated, 2770 or 3780 application programs can be used, with
modification, to support the 3770 terminals. If these programs are used, they may
or may not require modification of ESC sequences sent to control skipping on the
console printer. A 3770 terminal can accept only one skip to each tab stop
(channel) (ESC A through ESC L) on a single form, or a total of 12 skips per
form. A second skip to a particular tab stop on the same form will cause a skip to
the selected VT tab stop on the next form. Therefore, 2770 or 3780 application
programs must be modified to remove more than one skip to the same vertical tab
stop on a form, if this condition exists. ESC sequences used to control single,
double, and triple spacing and space suppression may need to be modified in
certain cases. Vertical spacing occurs regardless of last print line or form length,
except for the 3774P and 3775P which provide an option to auto-skip from the

last print line to line 1 of the next form. ESC sequences not listed in Figure 7-4

nor described in these paragraphs will produce invalid results.

‘The 3770 programmable terminals ignore invalid ESC sequences. The 3773P

terminal does not support ESC HT or ESC VT sequences in tab format messages
from the CPU (see the following descriptions). In data directed to the 3521 Card Punch,
ESC sequences cannot span two buffers.

Horizontal Tab Format Message

This section applies only to the 3774P, 3775, 3775P, 3776, 3777-1, and the 3784 line
printers. The horizontal tab format message is defined by an ESC HT sequence, fol-
lowed by a space character for each print position where a tab stop is not desired and

by an HT character for each position where a tab stop is desired, starting at print posi-

tion 1. A New Line (NL) character terminates the tab format message, but is not exe-
cuted. A CR, NL, or FF character should be sent after the HT format message to
return the horizontal print position to the left margin. All characters other than NL
and ESC sequences will be considered as spaces. The tab format message should not
contain more space and HT characters than the number of print positions (132) on the
printer. If the tab format message contains less than 132 characters, the higher printer
tab stop positions are reset. The left margin is set to 1, forms width is set to 132, and
maximum print position is set to 132 when this sequence is received.

Note: The 3775 differs from the 2770 in that unspecified tab stop positions are reset.

The ESC HT formatting controls remain in effect for online or offline jobs until
they are reset or the power is turned off.

The horizontal tab format message is directed to an attached 3784 printer by
means of the component selection character as described under “Component
Selection” in this chapter. '

Vertical Tab Format Message

This section applies only to the 3774P, 3775, 3775P, 3776, 3777-1, and the 3784 line
printers. The vertical tab format message is defined by an ESC VT sequence followed
by a three-digit line number for the form length, a three-digit number for the last print
line, and a three-digit number for each vertical tab stop from 1 through 12 sequentially.
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An IRS code terminates the message. The form length and last print line must always
be included. The message may be terminated after the last tab position is defined; it is

not necessary to transmit all twelve tab stops. However tab stop line numbers must be
transmitted sequentially.

The last tab stop position defined should be less than or equal to the last print line.
If the last tab stop value in a message is incomplete (1 or 2 characters), it will not
be set. If the characters describing a line number are not numeric values, they are
folded into numeric values. For example, an alphabetic A (X‘C1’) is interpreted
as a numeric 1. Any additional characters in the vertical tab format message after
the tab stop value 12 are ignored.

For example:

EV |
S T 080 076 005 000 010 000 060 R
C | s

This sequence defines an 80-line form with line 76 being the last valid print line.
The first tab stop (or Channel 1) is line 5, the third tab stop is line 10, and the
fifth tab stop is line 60. All other tab stops are reset. Tabs set below the last print
line are functional (if the tab is set, a tab can be made to a line past the last print line). If
the vertical tab format message contains no VT values, the VT settings are not changed.

A Form Feed (FF) character should precede this sequence. The maximum form
length that can be specified in a vertical tab format message is 127 lines. The ESC
VT formatting controls remain in effect for online or offline jobs until they are
changed by another ESC VT sequence or by a stop job action, or are reset by a system
reset or turning the power off.

Forms Alignment Considerations

7-12

When designing forms for the 3770 terminals, the first vertical tab must be set to
the first printing line (line 1). When the operator aligns forms to start a job, the
forms should be aligned vertically to the first printing line so that an FF or ESC A
sequence advances the forms to the first printing line of the next form.

Line 1 (or the first printing line) is' defined as the vertical print position at which
the form is physically aligned when the forms definition process occurs.

For the 3774, 3775, 3784, 3776, and 3777-1 printers, forms definition is established
by:

« The host (ESC VT messages) or

o The operator (Start Job or Define Job procedures).

For the 3774P and 3775P printers, forms definition is established by:

« The host (ESC-VT messages),
« The supervisor program, or
« The operator (Start Job, ‘F’).

Note 1: The host should send a CR character following an ESC HT message to return the
horizontal print position to the left margin (print position 1).

Note 2: On the 3774P and 3775P printers, line 1 can be reset to the current line in position to
print by pressing the CODE and FORM FEED keys.

Figure 7-5 shows two forms design and alignment variations and their adva..ages
and disadvantages.



Method A

Maximum
Print Position

Margin ___/

1
Top Margin’ _.........' ' v A
Align forms at 7Vt
top margin {line 1)
at forms definition
' 25 VT

40 VT > Forms

Length
is 66

Bottom Margin - P 60
at line 54
{60 minus 6)

66

) ¢ - 6

Top Margin P - 7 /
Line 1

|~

FF function moves the forms to line 1 of the next form.
ESC A sequence moves the forms to the first VT setting on the next form.

Note: If the first VT setting is equal to line 1, then a FF function moves the forms
to the same vertical print position as an ESC A sequence.

Advantage: Compatible with 2770.

Disadvantage: Operator must know the top margin position in advance. Forms that
are not pre-printed may be difficult to align after an end-of-forms condition.

Figure 7-5. Forms Alignment Considerations (Part 1 of 2)

IBM 3770 Data Communication System—System Components

7-13



Method B

Maximum \ ;‘:

Print Position

Margin —]
Top of Form P : 1 A
Align forms at top
of form at forms '
definition. v Y
Top Margin o1 7 VT
Set first VT at '
top margin.
25 VT Forms
> Length
is 66
s 40 VT
Bottom Margin e 60
at line 60
66 /
Top Margin oo

FF function moves the forms to line 1 of the next form,

ESC A sequence moves the forms to the first VT setting of the next form.

Disadvantages: 1. An ESC A sequence must be executed to move the forms to the top margin
of the next form (a FF function moves the forms to line 1 of the next form).
2. An ESC A sequence must be executed after forms definition to move the
forms to the top margin.

Advantages: 1. Allows the host to set the top margin (TM) when the operator does not
know what the TM setting should be {for example, on blank forms or for
a special message to be printed above the normal top margin on preprinted
forms). : :
2. Allows printing of special messages above the normal top margin.

Figure 7-5. Forms Alignment Considerations (Part 2 of 2)
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This section describes component selection as used by BSC with the nonprogram-
mable and programmable 3770 models.

Component selection from the CPU allows the CPU to select the output device
used by the terminal for output of a job.

On a switched or leased point-to-point network, the component selection charac-
ter is a valid selection character immediately following STX (and preferably by
itself) in either the first block of received text or the block following an ETX
block.

If the first character of received text is not a valid selection character, the character is
handled as data and a default device is selected by the terminal. The normal default
device for nontransparent data is the console printer, but this selection may be changed
to the line printer or diskette on some 3770 terminals. The normal default device for
transparent data is the card punch.

If the component selection character is included in the first text block, it reads into the
buffers in the same manner as a data character, but it is ignored on output from the
buffer. Thus, only 255 data characters (or 511 on the 3776/3777-1 with the EXTEND
BUFFER switch on) can be accommodated in the first text block.

On a point-to-point network, selection can be made once for each message. The selec-
tion remains in effect until changed by a new selection following ETX or until EOT is
received following ETX or until a receiver abort occurs. After an ETX block is received,
and no valid component selection character is received in the next text block, the ter-
minal continues to use the selection from the previous ETX block, rather than the nor-
mal default selection. After an ETB block is received, the terminal does not check the
first data character of the next text block for a component selection character.

'On a multipoint network, the component selection character is contained in the

multipoint line control (MPLC) selection sequence, immediately following the
terminal’s address and preceding the ENQ.

Exception Conditions (Point-to-Point and Multipoint)

If the selection character is absent, invalid, or a new selectlon is attempted while an old
selection remains in effect, the selection is rejected with a NAK response. In the case of
an absent selection on the 3776/3777-1 terminal, the default device for transparent data
is the printer. An absent selection default on programmable terminals is accepted only
on a point-to-point network. :

When a component selection character is received on a multipoint network and that
device is either not present (system card not jumpered for device) or not available (device
in offline use—see * CPU Interrupt” in chapter 3), a NAK response is transmitted. On

a point-to-point network under the same conditions, an EOT is transmitted.

If the deyice is available but not ready, received data is accepted until the
terminal’s buffers are full and then WACK responses are transmitted in response
to the received data until the device is made ready. The device light or NPR
indicators and the Operator Attention Speaker (or Audible Alarm, if installed)
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alert the operator. If the dev1ce is available and ready an ACK 0 response is
transmitted.

If the DISK switch is on, component selection except for the console printer is
ignored, and received data will be written on the diskette if it is ready. The DISK
switch will not override selection of the console printer.

Selection Characters
Component selection characters used are as follows:

DC1 (EBCDIC ‘11’)~—Selects Console Printer*
DC2 (EBCDIC ‘12’)—Selects Card Punch
DC3 (EBCDIC ‘13’)—Selects Diskette
) (EBCDIC ‘5D’)—Selects Line Printer (3784 printer)*

| *Note: On the‘ 3774 nonprogmnimable and programmable models (see Figures 7-6 and 7-7), using the
CODE key function, with the CODE key, and the ‘J’ character key pressed, the DC1 and ) selections
| are reversed for communicate mode:
DC1—Selects Line Printer (3784 printer)
)—Selects Console Printer

BSC transparent operition using component selection requires thdt the first block con-
taining the component selection (DC) character be non-transparent in order to allow
recognition of the DC character. The 3770 terminal can then change to transparent
mode operation on the second block, but will not accept another non-transparent block
until DLE ETX is received (see “Receiver Abort™). Transparent data can be sent only to a
card punch except on the 3774/3775, 3773P, 3774P/3775P, and 3776/3777-1 where it
can also be directed to the diskette. Transparent data received with no component selec-
tion normally defaults to the card punch. Programmable maodels support mixed transpar-
ent and norntransparent data.

On multipqint machines only, input-device component selection characters
(transmitted as part of the MPLC polling sequence) are as follows:

0 (EBCDIC ‘F0’)—Selects any input device that is ready

5 (EBCDIC ‘F5’)—Selects Keyboard

6 (EBCDIC ‘F6’)—Selects Card Reader

7 (EBCDIC ‘F7’)—Selects Diskette .

Blank—Selects any input device that is ready on the 3776/3777 1

Inqun'y Mode (Nonprogrammable 3770 Models) k ,
An additional function of the BSC Mult1pomt feature is “mqulry mode opera-
tion. When inquiry mode is in effect at.the 3770, and after the 3770 accepts a
poll from the CPU, both buffers fill from the selected input device (see Note).
"The 3770 responds with EOT to this initial poll, and to all succeeding polls until
both buffers have filled. After receiving a poll with the buffets full, the 3770
transmits two blocks as an incomplete message (the second block ends with ETB,
a good response is received, and the 3770 sends EOT) and relinquishes the line.
Two more blocks are automatically read (offline) from the input device. As
before, a poll received before the buffers fill causes the 3770 to respond EOT.
Once the 3770 begins inquiry mode operation, the initially selected input device
remains selected until the 3770 sends the last block of the job (block ended with
ETX). -

* Note: The CPU may use a device selection of 0 (see ““Component Selection”) to select whatever
input device is specified by the 3770s job setup. If a specific device selection (5, 6, or T} is
received, and that device is not defined as the input device by the 3770 job setup, EOT is sent in
response to the poll (the poll is rejected). Normal keyboard operation does not change (single-buffer
transmission) when the 3770 is operating in inquiry mode.
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Figure 7-6. Component Selection for 3774/3775 Models
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ASSUMPTIONS:
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Figure 7-7. Component Selection for 3774P/3775P Models
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When operating in inquiry mode, the 3770 will not normally send TTDs unless
monitor printing is called for. TTDs may be transmitted i in some cases to allow
monitor printing to occur.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>