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Preface

This publication provides system level reference material related to the functional
and programming characteristics of the IBM 3274 Control Unit and attached
terminals.

The following 3270 display system machines are referred to in this publication:

IBM 3274 Control Unit Models 1A, 1B, 1C, 1D, 21A, 21B, 21C, 21D, 31A,
31C, 31D, 41A, 41C, 41D, 51C, and 61C

IBM 3277 Display Station Models 1 and 2
IBM 3278 Display Station Models 1, 2, 3,4, and 5

IBM 3279 Color Display Station Models 2A, 2B, 2X, 3A, 3B, 3X, S2A, S2B,
and S3G

IBM 3270 Personal Computer Attachment

IBM 3270 Personal Computer

IBM 3290 Information Panel Display Station

IBM 3178 Display Station

IBM 3230 Printer Model 2

IBM 3262 Printer Models 3 and 13

IBM 3268 Printer Model 2

IBM 3287 Printer Models 1, 1C, 2, and 2C

IBM 3289 Line Printer Models 1 and 2

IBM 3284 Printer Models 1 and 2

IBM 3286 Printer Models 1 and 2

IBM 3288 Line Printer Model 2

IBM 3299 Terminal Multiplexer Adapter

IBM 4250 Printer

IBM 5210 Printer Models G1 and G2
The full complement of IBM 3270 Information Display System machines is
identified in the introductory publication An Introduction to the IBM 3270
Information Display System, GA27-2739.

Other publications containing 3274-related information such as site preparation
or customizing are identified at the end of this Preface. Publications dealing
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directly with the referenced terminals that attach to the 3274, and other aspects
of the 3270 Information Display System, are identified in the Library User’s
Guide (see end of Preface).

Note: This publication does not discuss the operations of the various 3274
Control Unit models when a function offered as an RPQ item has been installed
in the subsystem. RPQ items are accompanied by their own documentation.

Installation of an RPQ item may alter the 3274 functions discussed in this

publication and, in addition, affect the operation of future subsystem functions
that may be added.

The first two chapters deal with the 3274 models, host attachments, the 3274
interpretation and execution of the commands and orders contained in the 3270
data stream, and the characteristics of the previously referenced 3270 system
terminals when attached to the 3274 Control Unit.

The next three chapters address the functioning of the 3274 and attached devices
when locally attached to the host system (A, B, and D units), when remotely
attached to the host system using BSC (bisynchronous communication protocol)
for communication (C units), or remotely attached to the host system using
SNA/SDL.C protocols for communication (C units).

Chapters 6 and 7 provide programming examples of the 3270 data stream
including use of programmed symbols, color capabilities, and highlighting of fields
on the display screen. Suggestions for handling terminal operator input and
development routines for encoding and decoding messages from the displays are
also discussed. ‘

Chapter 8 describes the Response Time Monitor and the 3274 SNA alert
functions, including operator procedures.

Appendixes are provided that deal with the following topics:

e 3274 Error Status Indicator Code Interpretation, and Log and Test Facilities
e Operator Information Area Indicators

« Keys and Keyboards

o APL/Text Feature

o Katakana Feature

o Encrypt/Decrypt Feature

« RECFMS Formats

e Selector Light Pen and Magnetic Stripe Reading Device

e X.21 Switched Network Adapter Feature

o Compression of Symbol Definition Bit Strings.



Related Publications

Following the appendixes are:
o A list of abbreviations used in this manual
e A glossary of terms used

« Anindex.

The following publications supplement the information contained in this
publication:

IBM 3270 Information Display System

3274 Control Unit Planning, Setup, and Customizing Guide, GA27-2827

This publication is used to install Configuration Support levels A, B, C,
and T, as appropriate, in 3274 Control Unit Models 1A, 1B, 1C, 1D,
21A,21B, 21C, 21D, 31A, 31C, 31D, and 51C.

3274 Control Unit Customizing Guide— Configuration Support P,
GA23-0176

This publication is used to install Configuration Support P in 3274
Control Unit Models 1C, 31C, and 51C.

3274 Control Unit Customizing Guide, GA23-0065

This publication is used to install Configuration Support level D in 3274
Control Unit Models 31A, 31C, 31D, and 51C equipped with the
two-sided diskette drive, and 3274 Control Unit Models 41A, 41C, 41D,
and 61C.

Data Stream Programmer’s Reference, GA23-0059

This publication provides detailed architectural discussions of 3270 data
stream elements.

3274 Control Unit Operator’s Guide, GA23-0023

The 3270 Information Display System Reference Summary, GX20-1878, contains
summary listings of the status and sense codes, error codes, and other reference
data discussed in this publication.

Publications describing the printers and displays attaching to the 3274, the 3270
data stream, the use of color, highlighting, and programmed symbols, operating
and problem determination procedures, and programming information, are listed
in IBM 3270 Information Display System, Library User’s Guide, GA23-0058.

Information concerning the Multiuse Communications L.oop, used to attach 3270
devices to 8100 Information Systems, is contained in:

IBM 8100 Information System: Communications, Loop, and Display/Printer
Attachment Description, GA27-2883

IBM Multiuse Communications Loop Planning Guide, GA23-0038
IBM Multiuse Communications Loop Installation Guide, GA23-0039
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The two Multiuse Communication Loop publications cited above and the
following IBM 4300 Processor publications provide information concerning
attachment of the 3274-51C to the 4331 Processor via the 4331 Loop Adapter:

IBM 4300 Processors Summary and Input/Output and Data Communications
Configurator, GA33-1523

IBM 4331 Processor Functional Characteristics and Processor Complex
Configurator, GA33-1526

3270 equipment attached to the 4331 Processor via the loop adapter appears to
the 4331 as though it were locally channel-attached.
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Chapter 1. Control Units and the 3270 Data Stream

The 3274 Control Unit (Model 1A, 1B, 1C, 1D, 21A, 21B, 21C, 21D, 31A, 31C,
31D, 41A, 41C, 41D, 51C, and 61C) is one of the basic components of the 3270
Information Display System, a family of products that can be tailored to meet the
needs of a wide range of display applications.

The 3270 system offers the user a wide selection of components and
configurations. Also available are a large variety of features which improve
performance, provide additional operational capability, and permit expansion of
the display system.

Models of the 3274 can be selected to form 3270 system configurations
attachable to System/360, System/370, System/3, 4300 Processor, and 8100
Information System configurations as host systems. (See An Introduction to the
IBM 3270 Information Display System, GA27-2739, for possible system
combinations and control unit/device combinations.)

The 3274 Control Unit can attach locally or remotely to a host system. 3274
units employ binary synchronous communication (BSC) or synchronous data link
control (SDI.C) transmission disciplines in remote operations.

Terminology Used in This Book: The number of different 3274 Control Unit
models and the number of attachable devices require that some naming
conventions be established so that control units and devices can be referred to in
a concise manner. The assumptions and naming conventions adopted throughout
this publication are:

« The 3274 Models bearing the same letter designations (for example, Models
31A, 41A, and 1A) support the same terminals, terminal configurations, and
functions with the following exceptions:

— Models with the number 21 have less control storage than models with the
numbers 1, 31, and 41 and do not support some of the terminal features
or feature combinations available on the other models.

— Models 41A, 41C, 41D, and 61C do not support Category B devices (see
below).

o The terms “A units,” “B units,” “C units,” and ‘“D units” are used as
convenient abbreviations for all model numbers suffixed by the same letter
(for example, 3274 Models 1A, 21A, 31A, and 41A are referred to as A
units).

When needed, explicit model numbers are used.
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« Attachable devices are grouped by the type of adapter they require (A or B).
The groupings are:

Category A Devices

IBM 3270 Personal Computer

3178 Display Station

3230 Printer Model 2

3262 Line Printer Models 3 and 13
3268 Printer Model 2

3278 Display Station, all models

IBM 3278 Display Station with IBM 3270 Personal Computer
Attachment

3279 Color Display Station, all models
3287 Printer, Models 1, 1C, 2, 2C

3289 Line Printer, Models 1 and 2
3290 Information Panel Display Station
4250 Printer

5210 Printer Models GO1 and G02

Category B Devices

3277 Display Station

3284 Printer Models 1 and 2

3286 Printer Models 1 and 2

3287 Printer (with 3271/3272 Attachment Feature)
3288 Line Printer Model 2

Display System Components

The 3270 Information Display System has three basic components: a control unit,
a display station, and a printer.

The control unit provides for the 3270 system’s attachment to a data processing
system and directs the operation of attached display stations and printers, except
for those devices such as the 3290 Information Panel Display Station that
interpret the data stream and execute the functions called for independently of
the 3274. When such devices are attached to the 3274, the control unit
essentially passes the outbound data stream to the addressed device and transmits,
upon request, an inbound data stream prepared by the device.

The display station provides image display of data transmitted from the host
system. A display station with an attached keyboard enables the user to enter,
modify, or delete data on the display, and to cause the revised data to be returned
to the host system for storage or additional processing.

The printer provides printed copy of data displayed at a display station or
transmitted from the host system.

When not executing a command operation, the control units continually perform
an internal poll of all attached devices. Internal polling is performed to determine
the current device status and whether the device has an I/O pending condition.



Data Flow

The current status of each device indicates to the control unit whether the device
is available, ready, or busy. This information is recorded in the associated device
adapter in the control unit.

Additionally, when the host program addresses a specific device, the control unit
stops the sequential polling and polls the addressed device to obtain its latest
status. If conditions permit, the control unit communicates solely with that device
until the operation is completed. At that time, sequential polling is resumed.

The 3274 Control Unit models can operate in local or remote configurations:

» The 3274 A units operate as channel-attached local units using SNA
protocols (see Chapter 5).

« The 3274 B and D units operate as channel-attached local units using the host
processor channel program (see Chapter 3).

o The 3274 C units operate as remote units using SNA/SDLC or BSC
disciplines (see Chapters 4 and 5).

In the SNA/SDLC environment, attached displays function as LU type 2. The
data stream chain for a write-type command, for example, consists of the
command code, buffer orders, and display data.

Category A printers attached to a 3274, or the 3288 printer attached to a 3274,
can also function in BSC or SNA/SDLC protocol. When operating in
SNA/SDLC, the Category A printers function as LU type 3. When SCS is
installed in Category A printers, the printer functions as an LU type 1. The
Category A printers can also operate as local copy devices; that is, data may be
sent to a printer(s) from a display station attached to the same 3274, which
functions in either BSC or SNA/SDL.C disciplines.

The instantaneous rate at which data is transferred between main storage of the

data processing system and a device attached to the 3270 system depends on the
information-transfer capability of the channel, whether data or command codes

are transferred, and whether a local or remote 3270 system is attached.

In a local configuration, the control unit provides information to, and accepts
information from, the channel at an instantaneous byte rate established by the
channel or control unit, whichever is the slower. For the 3274 B and D units, the
instantaneous data transfer rate for write operations is a maximum of 650,000
bytes per second and for read operations is a maximum of 400,000 bytes per
second. With the 3274 A units (SNA operation), the maximum data transfer rate
is 100,000 bytes per second; however, if 3277s are attached, continuous overrun
conditions may exist. To remove these conditions, the maximum data transfer
rate reduces to 20,000 bytes per second without significantly degrading subsystem
performance.

When a remotely attached 3270 system is in operation, the rate at which data is
transferred between the data processing system’s main storage and the control
unit depends on the type of transmission control unit and on the modems and
communication facilities used. The 3270 system accepts data from, and provides
it to, the transmission control unit/communication facility at the byte rate
established by the transmission control unit/communication facility.
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Interface Codes

SNA Interface Codes

14

All command operations that direct movement of data to and from the 3270
system result in transfer of data between the control unit and a device buffer.
When commands are not being performed, the control unit and the device buffer -
interact asynchronously, and the last image displayed by a previous command is
continuously regenerated at a visible rate.

Data, commands, and orders transmitted between the control unit and the host
system are in the form of interface codes. Two different codes are used in the
United States: extended binary-coded decimal interchange code (EBCDIC) and
American National Standard Code for Information Interchange (ASCII). The
EBCDIC codes are also used in the World Trade countries (ASCII is available
only in the U.S.); refer to IBM 3270 Information Display System: Character Set
Reference, GA27-2837, for details.

Figures 1-1 and 1-2 show the United States EBCDIC interface codes for several
control unit/device combinations. Figure 1-3 indicates the actions taken by the
3274 Control Unit in response to various interface code points. Figures 1-4 and
1-5 show the United States ASCII codes. Figure 1-6 shows the control character
codes. Refer to Appendix E for the Katakana codes.

ASCII uses 7 of a byte’s 8 bits for information, allowing addressing of 128 code
points per byte. The high-order ASCII bit is always zero. EBCDIC uses all 8 bits
for information, allowing addressing of 256 code points per byte.

EBCDIC and ASCII explicitly define an information interchange code (ICC) and
implicitly specify unique character sets. See the Character Set Reference manual.

With SDLC, the 3274 Control Unit operates with EBCDIC or an alternate, which
is usually ASCI.

The alternate code is selectable as a feature during customizing. The 3274
physical unit (PU) cannot support multiple alternate codes concurrently. The
Alternate Code feature:

« Defines the available alternate ICC.

» Defines the character set for all associated L U2 terminals.

» Allows only typewriter keyboards.

« Should not be used with an LU using the SNA character string (SCS).

The characteristics of LU-LU sessions are established by the SNA Bind RU. The
Bind indicates which, if any, alternate code will be allowed for the ICC. The LUs
must agree on an alternate code before one can be used.

The Request Header Code Select Indicator (RH CSI) indicates the alternate or

EBCDIC ICC for the FMD RU. All host-bound FMD RUs will use alternate
code when permitted by the bind and will have their RH CSIs set.



Bits

00 01 10 1M g O.1
Hex 1 00 |0t | 10| 1nm]|]oo| o] 10]11]oofor|1w0]|1t]|o00| 0ot ]| 10] 11 |je-23
Bits
4567 l (] 1 2 3 4 5 6 7 8 9 A B c o) E F ja—Hex 0
0000 0 NUL sP & : 0
0001 1 SBA / ) a i A 3 1
$ —
T
0010 2 EUA [ k s 8 K S 2
t +
0011 3 1c tc | T} C L T 3
+ )
0100 4 1 d m | u | D ™M U 4
t— +
0101 5 PT | NL | e n vl 3 N v 5
\ . I
LE T
0110 6 (B o w | F o} w 6
t }
o 7 (] p x 1 G P X 7
n 4
1 1
1000 8 'L q v | H Q Y 8
1 +
1001 9 EM ' r z | ! R 2 9
—_—— -
1010 A ¢ ' '
1011 8 . $ #
1100 c FF | bup RA | < . % @
101 D SF ( ) _
1110 E FM + > R
"nn F | = >
Notes:
1. Character code assignments other than those shown within all outlined areas of this chart are

5.
6.
7.

undefined. If an undefined character code is programmed, the character that will be displayed
or printed is not specified. The character displayed by the 3277 for a given undefined

character code may be different for other devices. IBM reserves the right to change at any time
the character displayed for an undefined character code.

Lowercase alphabetic characters (shown within the dotted outlined area) are displayed or
printed as uppercase characters, unless the terminal has dual-case capability.

NL, EM, FF, DUP, and FM control characters are displayed or printedas 5 9 < * and ; char-
acters, respectively, except by printers under format control, in which case NL and EM do not
result in the printing of a character, and by printers successfully executing FF, in which case

< is not printed.

Bits 0 and 1 are assigned for the following characters: AID, attribute, write control (WCC), copy
control (CCC), CU and device address, buffer address, sense, and status. Bits 0 and 1 are
assigned so that each character can be represented by a graphic character within the solid
outlined areas of the chart. See Figure 1-6.

This table also applies for Belgian, French, and Itaiian mono-case 1/0 interface codes and graphics.
The | character (hex 6A) is not displayed and is printed by the 3287 and 3288 only.

For BSC data-link control characters, see Chapter 4.

Figure 1-1. United States EBCDIC 1/0O Interface Code for 3274 Control Units with Category B

Terminals Attached
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Bits

control (CCC), CU and device address, buffer address, sense, and status. Bits 0 and 1 are
assigned so that each character can be represented by a graphic character within the solid
outlined areas of the chart. See Figure 1-6.

4. For BSC data-link control characters, see Chapter 4. For the SCS control codes associated with

the SNA Character String feature on Category A printers, see Chapter 2.

5. When operating in mono-case mode, the lowercase alphabetic characters are displayed or printed

as uppercase characters.

6. When 3277, 3284, 3286, 3287 (with the 3271/3272 Attachment feature), and 3288 terminals

are attached to a 3274 Control Unit, the codes of characters : * ~{} and \ will be accepted
and returned, but they will generally be displayed or printed as different graphics for the various
language specify features.

When the CR control character is directed to one of these terminals, CR will be displayed or
printed as > (on mono-case terminals), and no CR function will be executed,; hex code 0D will
be returned on a subsequent read operation.

Figure 1-2. United States EBCDIC 1/0 Interface Code for 3274 Units and Attached Category A

Terminals

00 01 10 1 lea— 0.1
Hex 1 00 01 10 11 00 ()] 10 1 00 01 10 1" 00 01 10 11 |e—23
Bits
4567 l 0 1 2 3 4 5 6 7 8 9 A 8 C D E F [<—Hex 0
0000 | 0 |NUL sP | & (1t y|[Nv]o
0001 1 SBA / a i -~ A J 1
0010 2 EUA b k s B K S 2
0011 3 IC c | t C L T 3
0100 4 d m u D M V] 4
0101 5 PT NL e n v E N v 5
0110 6 f o w F (o] W 6
om 7 9 p x G| P x| 7
1000 8 GE SA h q y H Q Y 8
1001 9 EM | SFE * i r z 1 R 4 9
1010 A ¢ ! : R
1011 B . $ , #
1100 c FF |ouP|MF | RA | < . % @
1101 D | crR | sF ( I
1110 E FM + ; > | =
111 F | R i EO
Notes:
1. Character code assignments-other than those shown within all outlined areas of this chart are
undefined. If an undefined character code is programmed. the character that will be displayed
or printed is a hyphen (—); hex code 60 will be returned on a subsequent read operation. For
control units with Configuration Support C installed, undefined control codes from X°00’ to
X’3F’ cause a negative response (SNA) or an Op Chk (BSC). 1BM reserves the right to change at
any time the character displayed or printed and the 1/0 interface code returned for an undefined
character code. See Figure 1-3.
2. CR, NL, EM, and FF control characters are displayed and printed as blank characters. The DUP
and FM control characters are displayed as Tand respectively, and are displayed and printed as
* and ; when operating in mono-case mode.
3. Bits 0 and 1 are assigned for the following characters: AlD, attribute, write control (Wwcce), copy



Controller With

Display or Printer

Without ECSA!

With ECSA!

Configuration Support A
and B; codepoints not
preceded by X’'08'

All unsupported control codepoints or unsupported graphic codepoints are replaced with hyphen

codepoints in the data buffer,

Configuration Support B;
codepoints X'nn’ preceded
by X‘08’

X'08nn’ is réplaced by a single hyphen
codepoint in the data buffer.

For X’nn’ equal to all control codepoints
and unsupported APL codepoints, X'08nn’ is
replaced by a hyphen codepoint in fhe

data buffer.

Configuration Support C;
codepoints not preceded by
X‘08’

For Category A displays: (1) a hyphen
codepoint replaces codepoints CE, CF,
DD?, DE, DF?, ED, EE, EF, and FE in
the data buffer, (2) a negative response
is given to control codepoints in the
range X'00’ to X'3F'and X'FF’ ex-
cept for codepoints 00, 05, 08, OC,
oD, 11,12,13,15,19,1C, 1D, 1E,
and 3C, and (3) graphic codepoints
X'40’ to 'FE’, except as noted above,
are stored in the data buffer and re-
turned in subsequent read operations.

For Category B displays: (1) Unsup-
ported graphic codepoints in the range
X'40' to X'FE’ are replaced with a
hyphen codepoint in the data buffer,
and (2) a negative response is given as
described above for Category A.

A negative response is given to unsupported
control codepoints in the range X'00’ to X’'3F’,

All codepoints in the range X'40’ to X‘FE’ plus
X'3F’ and X'FF’ are stored in the data buffer
and returned in subsequent read operations,

Configuration Support C;
codepoints X‘nn’ preceded
by X‘'08’

For X’‘nn’ equal to X’00’ through X‘3F’ or X‘FF’, a negative response is returned.

For X‘nn’ equal to X‘40’ through X‘FE’,
X‘0O8nn’ is replaced by a single hyphen
codepoint in the data buffer.

For X‘nn’ equal to all unsupported APL
codepoints, X'08nn’ is replaced by a
single hyphen codepoint in the data buffer.

1 Extended character set adapter

FD for Swiss-French, not DD
6C for Swiss-German, not DF

FD for Canadian French Bilingual, not DD

6C for French AZERTY (105), not DF

Figure 1-3. Matrix for Hyphenation and Negative Responses — 3274 Control Unit

Chapter 1. Control Units and the 3270 Data Stream
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1-8

Bits

Hex 1 000 |001 010 | 011 | 100 [ 101 [ 110 | 111 j=e=7.6.5
Bits
4321 [¢3 1 2 3 4 5 6 7 -~ Hex O
0000 0 NUL sp o @ |p oo
0001 1 SBA | ! 1 A Q a q Jl
0010 2 EUA | 2 B8 R b ' ;
1
0011 3 \c = 3 o] S ¢ s I
0100 a rRA | $ 4 D T d 1 |
4
0101 5 % 5 E u e u I'
0110 6 & 6 F v [ v
A
01 7 : 7 G w q w |
1000 8 { 8 H X h |
—|
1001 ] PT | EM ) 9 j Y ! v
1010 A NL . J z i z
1011 B + , K | k I
| —
1100 C FF puP L '
| —
1101 D SF - ™M ] m I
 —
1110 E M . N ~ n I
| —
111 F 4 o} OJ
R JS—

Notes:

1.

Character code assignments other than those shown within all outlined areas of this chart are
undefined. If an undefined character code is programmed, the character that will be displayed
or printed and the 1/0 interface code returned on a subsequent read operation are not specified.
The character displayed or printed by these terminals for a given undefined character code may
be different for other .erminals. IBM reserves the right to change at any time the character dis-
played or printed and the 1/0 interface code returned for an undefined character code.
Lowercase alphabetic characters (shown within the dotted outlined area) are converted to upper-
case by the display station or printer and displayed or printed as uppercase characters.

NL, EM, FF, DUP, and FM control characters are displayed or printedas 5 9 < * and;,
characters, respectively, except by printers under format control, in which case NL and EM do
not result in the printing of a character, and by printers successfully executing FF, in which

case < is not printed.

AID, attribute, write contro/ (WCC), copy control (CCC), CU and device address, buffer address,
sense, and status characters are assigned as specified in Figure 1-6 so that each character can be
represented by a graphic character within the solid outlined portion of this chart.

ASCI! A option displays and prints | and — for interface codes 21 and 5E (hex), respectively.
ASCII B option displays and prints ! and A for codes 21 and 5E (hex), respectively.

For BBSC data-link control characters, see Chapter 4.

Figure 1-4. United States ASCII 1/O Interface Code for 3274 C Units and Attached Category B

Terminals



Bits

Hex1 | 000 {001 | 010 [011 | 100 {101 | 110 | 111 |#=7,6,5
Bits
4321 l 0 1 2 3 4 5 6 7 |-e=Hex0
0000 (] NUL SP |0 @ 4 . 3
0001 1 SBAa § ! 1 A Q a q
0010 2 eua] 2 8 R |b '
0011 3 ic | # 3 [ S c s
0100 4 RA 1§ 4 D |T d t
0101 5 % |5 E u |e u
0110 6 & |6 F f v
0 7 : 7 G |w |g w
1000 8 ( 8 H X h x
1001 9 PT |EM | ) 9 l Y i v
1010 A NL . : J z i z
1011 8 + | K|t Nk
1100 c FF |DuP| < L \ ! H
mo| o fen s |- |- (m |1 [m |}
110 E A > |N ~ln ~
1M1 F / ? o |_ o
Notes:

1.

Character code assignments other than those shown within all outlined areas of this chart are
undefined. If an undefined character code is programmed, the character that will be displayed

or printed is a hyphen (—); code 2D will be returned on a subsequent read operation. 18M reserves
the right to change at any time the character displayed or printed and the 1/0 interface code
returned for an undefined character code.

CR, NL, EM, and FF control characters are displayed and printed as blank characters. The DUP
and FM control characters are displayed as *and T respectively, and are displayed and printed as
*and ; when operating in mono-case mode.

AID, attribute, write control (WCC), copy control (CCC/, CU and device address, buffer address,
sense, and status characters are assigned as specified in Figure 1-6 so that each character can be
represented by a graphic character within the solid outlined portion of this chart.

For BSC data-link control characters, see Chapter 4.

When operating in mono-case mode, the lowercase alphabetic characters are displayed or printed
as uppercase characters.

When 3277, 3284, 3286, 3287 (with the 3271/3272 Attachment feature), and 3288 terminals

are attached to a 3274 Control Unit, the characters | * ~ | | and\ are displayed or printed
as\ ' - () and\ respectively, codes 7C, 60, 7€, 7B, 7D, and 5C will be returned on a subsequent
read operation. When the CR control character is directed to one of these terminals, CR will

be displayed or printed as > {on mono-case terminals), and no CR function will be executed;

code 0D will be returned on a subsequent read operation.

Figure 1-5. United States ASCII 1/O Interface Code for 3274 Units and Attached Category A

Terminals

Chapter 1. Control Units and the 3270 Data Stream  1-9



Bits 27 Graphic EBCDIC ASCH Bits 2—7 Graphic EBCDIC ASCII
00 0000 SP 40 20 10 0000 - 60 2D
00 0001 A c1 41 10 0001 / 61 2F
00 0010 B c2 42 10 0010 s E2 53
00 0071 c c3 43 10 0011 T E3 54
00 0100 D ca 44
00 0101 £ oo a5 10 0100 U E4 55
00 0110 ; o6 45 10 0101 v ES5 56
00 0111 G o7 a7 10 0110 w E6 57
00 1000 H cs 48 10 011 X E7 58
00 1001 | co a9 10 1000 % E8 59
00 1010 { ¢ an - 10 1001 z E9 5A

[ - 58 10 1010 | (EBCDIC) 6A 7C
00 1011 4B 2E 10 1011 , 68 2¢
00 1100 < 4C 3C 10 1100 % 6C 25
00 1101 { 4D 28 10 1101 B 6D e
0o 1110 : :E 28 10 1110 > 6E 3E
00 1111 { ! " o 10 1111 ? 6F 3F
01 0000 & 50 26 1 0000 0 Fo 30
01 0001 J b1 4A 11 0001 1 F1 31
01 0010 K D2 4B
o1 0011 . os ac 11 0010 2 F2 32
o1 0100 " oa P 11 0011 3 F3 33
01 0101 N D5 4E 11 0100 4 Fa 34
o1 0110 o D6 aF 11 0101 5 F5 35
o1 0111 [ D7 50 ‘ 11 0110 6 F6 36
01 1000 Q D8 51 11 0111 7 F7 37
01 1001 R D9 B2 11 1000 8 F8 38
01 1010 { ! 5A - 11 1001 9 F9 39

] - 5D 11 1010 : 7A 3A
01 1011 $ 58 24 11 1011 # 78 23
01 1100 i 5C 2A 11 1100 @ 7C 40
o1 1101 ) 5D 29 11 110 ' 70 27
01 1110 ; 5E 3B

: o 11 1110 = 7E 3D
01 1111 { . ol 5E 1M1 1111 " 7F 22

Note: The characters above are used as attribute, AlD, write control (WCC), copy control (CCC), CU and device address, and buffer
address. They are also used as status and sense except when operating in BSC. When any of these characters is transmitted to the
program, the CU assigns the appropriate EBCDIC code. [f transmission is in ASCII, the CU translates the EBCDIC code to ASC!/

code prior to transmission.

To use this table to determine the hex code transmitted ror an address or control character, first determine the values of bits 2—7. Select this
bit configuration from the *‘Bits 2—7" column. The hex code that will be transmitted (either in EBCDIC or in ASCI!) is to the right of the
bit configuration.

Use this table also to determine equivalent EBCDIC and ASCII hex codes and their associated graphic characters. See Figure 1-4, Note 5, for
ASCI! A and B graphic character difference for ASCII codes 21 and 5E (hex).

Graphic characters for the United States 1/0 interface codes are shown. Graphic characters might differ for particular World Trade 1/0
interface codes. Refer to IBM 3270 Information Display System: Character Set Reference, GA27-2837, for possible graphic differences when
these codes are used. '

Figure 1-6. Control Character I/O Codes
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BSC Interface Codes

Device Addressing

The alternate code character set is supported only for typewriter keyboards. The
differences between the EBCDIC and ASCII keyboard layouts are noted below;
four keys are involved, and the coding points associated with each are in
parentheses:

Key Keytop Symbol

Shift EBCDIC ASCII

Up Bar (X*4F) Exclamation point (X'21)
Up Not sign (X'5F) Circumflex (X‘SE")

Up Exclamation Right bracket (X‘5D’)

point (X‘5A”)

Down Cent sign (X'4A’) Left bracket (X‘5B’)

Code structures pertain only to the data portion of information in an SDLC data
stream. All but the SNA LU-LU function management data request unit (FMD
RU) is considered bit-significant control information and is not subject to graphic
representation.

The BSC interface codes are described under “Redundancy Checking” and
“Data-Link Control Characters,” in Chapter 4.

Addresses for devices on 3274 control units are based on the port to which they
are attached. The port sockets are numbered, and device adapters are attached in
accordance with requirements detailed in the following publications:

e IBM 3274 Control Unit Planning, Setup and Customizing Guide, GA27-2827,
for all models using Configuration Support levels A, B, C, and T.

e IBM 3274 Control Unit Customizing Guide, GA23-0065, for all models using
Configuration Support level D.

Note: Addressing when the IBM 3299 Terminal Multiplexer or an IBM 3290
Information Panel Display Station using Logical Terminal Addressing is attached
to the 3274 is discussed in the Customizing Guide, GA23-0065.

The 32 addresses available for each 3274 (12 for Model 51C, 16 for 61C) are
assigned sequentially to the ports, beginning at the bottom adapter; if no device is
attached to a port, the address for that port is reserved even though unused. All
category A ports are attached at the bottom of the control unit and receive
sequential addresses, starting with 00 in non-SNA and 02 in SNA systems. Type
B ports are attached above the A ports and are assigned sequential addresses,
starting after the last type A port address. Type A addresses are reserved in
blocks of 8 (each type A adapter has 8 ports on it); type B addresses are reserved
in blocks of 4.

Figure 1-7 illustrates 3274 Control Unit address assignments.

Chapter 1. Control Units and the 3270 Data Stream  1-11



Data Stream
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Type of Address
Port Number Device Attached SNA Non-SNA
AOQ A 02 00
A1l A 03 01
A2 A 04 02
A3 A 05 03
A4 None 06 04
A5 None 07 05
A6 None 08 06
A7 None 09 07
A8 A 10 08
A9 A 11 09
A10 A 12 10
A1l A 13 11
A12 A 14 12
A13 A 15 13
A14 None 16 14
A15 A 17 15
BO B 18 16
81 B 19 17
B2 None 20 18
B3 None 21 19
B4 B 22 20
B5 B 23 21
B6 None 24 22
B7 None 25 23

Note: Regardless of the type of host attachment, the 3274 Printer Authorization Matrix
requires all port addresses of each type to be based on a 0 origin.

Figure 1-7. Example of 3274 Control Unit Address Assignments

The 3270 data stream consists of application data, commands/structured field
functions, and orders which are transmitted between the control unit and the host
system. Control information, which governs the movement of the data stream, is
also transmitted.

Data transfer commands are issued to initiate such operations as the total or
partial writing, reading, and erasing of data in a selected terminal character
buffer. Control commands initiate control unit and/or terminal operations not
involved with data transfer (except for status information). Structured field
functions (data transfer or control) are used for such operations as loading a
programmed symbol set and querying a terminal as to its characteristics; for
example, character buffer capacity. Orders can be included in write data streams
either alone or intermixed with display and print data.

Two types of orders are available — buffer control orders and printer format
orders. Buffer control orders are interpreted and executed as they are received by
the control unit, and are used to position, define, modify, assign attributes on a
field and character basis, and format data being written to a display character
buffer; to erase selected unprotected data in the buffer; and to reposition the



cursor. Printer formatting orders are initially stored in the printer character
buffer as data and are interpreted and executed by the printer logic when
encountered in the print operation.

The balance of this chapter consists of 3270 data stream description.

3270 Data Stream Function

Commands/Structured Fields

The 3270 data stream — outbound — can consist of commands, structured fields,
write control characters (WCC) if appropriate, orders, character data, and the
parameters needed by a control command. Inbound data streams (read
operations) consist of orders and character data or requested sense and control
information.

The command or structured field type-code defines the operation to be
performed.

The operations which may be specified include:

—  Write to the character buffer

— Erase and then Write to the character buffer

— Erase and then Write to the Alternate size character buffer

— Read the entire character buffer

— Read only the Modified data from the character buffer (some exceptions)

— Read All the Modified data from the character buffer (no exceptions)

— FErase All the Unprotected data from the character buffer

— Copy the content of character buffer A to character buffer B. (3274 C
units, BSC only.)

— Select a terminal and initiate terminal character buffer to control unit
buffer transfer of all data, modified data only, or data from position in
preparation for a Read Buffer, Read Modified or a Write operation (3274
B and D units).

— Perform No functional Operation, retrieve pending status (3274 B and D
units).

— Sense further definition of the Unit Check condition (3274 B and D
units).

— Sense the Control Unit Identification (3274 B and D units).

When the Structured Field and Attribute Processing Option is installed in the
control unit, the following structured field functions are available:

—  Write Structured Field (WSF); a write-type command indicating that
structured fields follow.

— 3270 DS; a structured field function used to combine 3270 write-type
commands and the COPY command (BSC) with other structured field
functions in a single transmission to devices supporting structured field
and attribute processing.

— ERASE/RESET; a structured field function used to set the buffers of
devices capable of default or alternate size operation to either the default
or alternate size and clear the buffer.

— Load Programmed Symbols; a structured field function used to load
symbol definition data into loadable terminal storage.

— Set Reply Mode; a structured field function used to define the format of
inbound data streams generated by Read command operations.
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Orders
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— Read Partition-Query; a structured field function used to query a terminal
as to its characteristics.

— Query Reply; a structured field function containing the terminal
characteristics requested by Read Partition-Query.

— SCS Data; a structured field function used to transmit an SCS data stream
to a printer in an LU Type 1 session when other structured fields are also
in the transmission.

Command codes, including the WSF command, are shown in Figure 1-8.

3274 Band D 3274 A and C Units
Units
EBCDIC EBCDIC ASCII

Command Hex Hex Hex Graphic
Copy' NA F7 37 7
Erase All Unprotected OF 6F 3F ?
Erase/Write 05 F5 35 5
Erase/Write Alternate oD 7E 3D =
Read Buffer 02 F2 32 2
Read Modified 06 F6 36 6
Read Modified All NA 6E 3E :
Write 01 F1 31 1
No Operation 03 NA NA NA
Select? 0B NA NA NA
Select RM? 0B NA NA NA
Select RB? 1B NA NA NA
Select RMP? 2B NA NA NA
Select RBP? 3B NA NA NA
Select WRT? 4B NA NA NA
Sense 04 NA NA NA
Sense ID E4 NA NA NA
Write Structured Field® 1 NA NA NA
Write Structured Field NA F3 NA NA

! Applicable to 3274 C units