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PREFACE

This Program Logic Manual is a guide to
the internal structure of the Basic
Telecommunications Access Method (BTAM).
It is designed to be used with the program
listing; program structure at the machine
instruction level is not discussed.

Effective use of this manual requires a
knowledge of the conceots presented in the
following IBM System/360 publications:

e IEM System/360: Principles of
Operation, GA22-0821

e IBM System/360 Operating System:
Assembler Language, GC28-6514

e IRM System/360 QOperating System: Basic

Telecommunications Access Method,
GC30-2004

In addition, the followiny publications
may be use¢d when information about other
elements of the control progran is
required:

e IBM System/360 Operating System:
Input/Outout Support (OPEN/CLOSE/EOV),
Program Loaic Manual, GY28-6609

Sixth Edition (February 1972)

e IBM Systemv/360 Operating System:
System Programmer's Guide, GC28-6550

e IBM System/360 Operating System:
Fixed-Task Supervisor, Program Logic
Manual, GC28-6612

e IBM System/360 Operating System:
Input/Output Supervisor, Program Logic
Manual, GY28-6616

e IBM General Information -- Binary
Synchronous Communications,
GA27-3004

This publication is divided into three
sections: a discussion of the general
organization of the Basic
Telecommunications Access Method (BTAM); a
summary of the internal logic of each BTAM
element; and a section illustrating
internal control blocks and describing
control conventions.

This edition, GY30-2001-5, is a revision of and renders obsolete
GY30-2001-4 and associated Technical Newsletters GY30-2552 and

GY30-2564.

This edition applies to OS Release 20.6/20.7 and

Release 21 combined with the Independent Component Release con-
taining BTAM support for the IBM 3270 Display System.

Minor changes to the text or a small change to an illustration on
existing pages is indicated by a vertical line to the left of a

change. The following pages are "added":
20.1-20.6, 30.1-30.4, 128.1-128.3, 136.1-136.5,

vi.1, viii.?1, 14.1,
154.1-154,2,

156.1-156.5, 160.1-160.2, 194,1, 214,11, 224.1-224.34, 244,1, 244,3,

244.5, and 249-253.

Changes are periodically made to the information herein; before
using this publication in connection with the operation of IBM
systems or equipment, refer to the latest SRL newsletter for the

editions that are applicable and current.

Requests for copies of IBM publications should be made to your
IBM representative or to the IBM branch office serving your locality.

This manual has been prepared by the IBM Systems Development
Division, Publications Center, Department E01, P. O, Box 12275,

Research Triangle Park, N. C. 27709.
is provided at the back of this publication.

become the property of IBM.

A form for readers' comments
If the form has been
removed, comments may be sent to the above address.

Comments

C) International Business Machines Corporation 1966, 1967, 1970, 1972
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This manual:

Describes the racro instructions and
routines that make up the Basic
Telecommunications Access Method;

Explains the internal logic of optional
BTAM facilities, such as Auto Poll and
dynamic buffering;

Shows the formats and contents of the
control blocks used in BTAM operation; 2.

Describes the channel frogram
operation for each of the types of
remote or local stations and line
configurations supported by BTANM;

Describes the rethod by which BTAM Read
and Write channel programs are

constructed;
3.
e Charts the internal logic of each of the
BTAM routines;
e Lists all BTAM modules.
It is assumed that the reader is
familiar with the manuals listed in the u,
Preface.
BTANM NMACRO INSTRUCTICNS
The BTAM macro instructions provide the
user with his means of control over BTAM.
They can be divided into ten different
categories:
1. Macros used to establish and to modify 5.

terminal and line control information.

e DFTRMLST - creates terminal lists
that contain the characters
necessary to perform polling,
addressing, dialing, answering,
automatic polling, or ID checking.

e CHGNTRY - allows deactivating or
activating a polling or addressing
entry in a terminal list, or
changing control information within
an entry, without redefining the
list., For a local 3270 display
station, CHGNTRY sets or resets the
skip flag in the UCB to inhibit or
permit Read Initial operations for
the device.

INTRODUCTION

e READ or WRITE (List or Standard
form) - creates a data event control
block (DECR). Normally, one DECB
will be created for each line or
local device in the line group.
The DECB contains the event control
block (ECB) and serves as a parameter
list for the READ and WRITE macro
instructions of the executable form
(MF=E) .

Macro used to identify a communication
line grouo and to specity any optional
features of BTAM that Aare to be
utilized.

e NCR - creates and initializes a data
control block ()DCR) for a
communication line gvoun. This is
the only DCB essential to BTAM.

Macro used to activate a line group.

e OPEN - prepares communication lines
or local devices for use, initializes
control blocks, and loads BTAM
routines.

Macro used to correct a line error
wnich occurred 3iuring Open.

e LOPEN - issues SAD (Set Address)
or Enable commands to correct a line
error. For a local 3270 display
station, LOPEN issues an Erase/Write
command to unlock the keyboard and
reset the modified data tags.

Macros used to keep error counts by
line and to print error statistics

messages.

e TERR - creates a block to iccumulate
counts of errors and number of
transmissions; nrints a message
which identifies the line and
contains the error counters.
counters for data check,
intervention required, and nontext
time-out errors are kept by line on
a threshold basis. ?» mressage
(IFC801I) is printed whenever any of
the counters reaches its threshold
value before the transrission count
is reached, or whenever the
transmission count reaches its
threshold value.

Frror
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e LERPRT - prints at the operator's
console a message (I¥C802I)
containing the current values of the
curulative counters that are
incremented each time a threshold
error count is reached or the
transmission count is reached,
whichever occurs first.

Macros used to obtain ané to release

buffers.

e REQBUF - provides one or more
buffers if they are available.

e RELBUF - fulfills an outstanding
buffer request if Aynamic buffering
is specified, or returns a buffer to
the buffer rool.

Macros used to control the lines and

to pertorm data transmission.

e READ (Fxecute [MF=E] form) - updates
the DECB parareter list, generates -
linkage to the BTAM Read/Write
routine, and causes BTAM to perform
a specified function (such as
polling a terminal and reading a
message into an input buffer area).

o WRIT. (Fxecute (MF=F] form) - is the
same as READ, excent that it
normally causes BTPM™ to perform such
functions as addressina a terminal
and writing a ressage to the
terminal from an output buffer area.

e RESETPL - forces a Read operation to
terminate by interrupting a
repetitive polling operation, or on
a switched line, forces a Read or
Write operation to terminate hy
halting an Enable command. For a
World Trade telegrarh terwminal,-
RESETPL forces a Read Tnitial
operation to end if the command
being executeu is a Preprare and if
no characters are being received
from the terminal. For a local 3270
display station, RESETPL cancels
a Read Initial operation that was
scheduled but not initiated.

Macros used to assemble translation
tables and to translate message text
from one code to another.

e ASMTRTAB - asserbles one or more
BTAM translation tables with the
problem program.

e TRNSLATE - trenslates characters
from EBCDIC to transmission code or
from a transmission code to ERCDIC.

9. Macro used to relinguish control of
the central processing unit.

e TWAIT - relinguishes control of the
CPU when the problem program must
wait for the completion of one of a
number of events pefore further
processing can be done.

10. Macro used to deactivate a
communication line group.

® CLOSE - stops I/O activity on lines
or local devices, frees storage
oktained by OPEN, and deletes BTAM
routines.

BTAM CONTROL BLOCKS

The BTAM control blocks are used to create
the telecommunications environment and to
interface with the operating system control
program. The control blocks are
information areas that are related to a
particular facet of the operating system.
They contain pointers to other blocks,
control information for the system, buffer
and device characteristics, etc. This
section contains introductory information
on the control blocks in preparation for
the next section, "Role of the Control
Blocks in Creating the Access Method."
Detaile? control block descriptions and
formats are contained in the Appendices.

Data Control Block (DCB)

The data control block (created by a DCB
macro instruction) serves four functions:

1. Identifies the access method by a
combination of data set organization
(DSORG) and macro-reference (MACRF).

2. May specify that optional facilities
of the access method are to be used
for the given line group (for examnle,
buffer allocation, error recording,
error recovery orocedures).

3. Contains vointers (after OPEN) to BTAM
routines and other control blocks.

4. Contains a table of special characters
(BSC only).

The DDNAME parameter of a BTAM DCB
uniquely identifies a line qroup. For-a
start-stop line group, all lines within
that line group must be associated with
terminals of the same type. For a BSC line
grouo, Adifferent types of remote stations
may be connected to the same line. The
lines, however, may be associated with

P



different control unit types (2701, 2702,
or 2703). At least one DD statement must
avopear in the job stream for each DCB in
the problem program. The ddname on the DD
card must be the same as the DDNAMF in the
DCB for the line group. (Refer to
Apoendix P for a detailed description and
the format of the DCB.)

Data Extent Block (DEB)

One data extent block (DEB) is created in
supervisor main storage by Open module 1
(IGG0193M) for each line group. The DEB
contains a table of IOS appendage
addresses, unit control block addresses
for each line or local device, and
addresses of other ccntrol blocks. The
CEB also contains a list of the
identifications of all BTAM modules needed
to support the devices in the line group.
(See Appendix C for detailed description
and the format of the DEB.)

Input/Outout Block (IOB)

The input/output control block (IOB)
provides a means of communication between
BTAM and the input/output supervisor (IOS).
It is the sole parameter of the IOS execute
channel program (EXCP) instruction. One
IOB is created for each communication line
by Open module 3 (IGG0193Q) or for each
local 3270 device by the local 3270 Open
executor (IGGO194P).

The basic IOB, 64 bytes in length,
contains pointers to the channel program,
the event control block, and the terminal
lists; it provides areas for stcring flags,
sense bytes, the channel status word, and
the start I/0 condition code returned by
IOS. Appended to each basic IOBR is a
variakle length area where the channel
programs are constructed by the Read/Write
routine. (See Aprendix U for a detailed
description and the format of the IOFR.)

Unit Control Block (UCB)

A unit ccntrol block (UCB) is built for
each line or local device at systen
generation time and is used by I0S during
execution to determine the physical device
address and to direct it to the appropriate
Start I/0 and interrupt subroutines.

The primary field of the UCB requiring

the attention of the BTAM user is the
device type word, which gives details

cf the stations on the line, that is,
control unit, adapter, model, and optional
features, or details about the local
device. The UCB for a local 3270 device
includes a graphic devices segment that

contains fields used in handling attention
interruptions. (See Appendix G for a
detailed description and the format of

the UCE.)

Data Event Control Rlock (DECR)

The data event control block (DECR) is
formed in the user program at assembly time
by exransion of a READ or WRITE macro
instruction of the list format (MF=L) or
standard format (MF operand omitted). It
provides communication with the BTAM
Read/Write module by specifying the
operation type, line group, line or local
device, and terminal list tc be associated
with the Read or Write operation. The
DECB includes areas for the standard event
control klock and responses to addressing
and longitudinal and vertical redundancy
checks (LRCs and VRCs). There is a pointer
to the current or only entry in the
addressing list, a pointer to the current
entry in the polling list, and the address
of a terminal list or an entry therein.

In addition, there are areas which contain
informaticn for error recovery. (See
Appendix F for a detailed description

and the format of the DECB.)

Event Control Block (ECE)

After initiating an I/0 operation, the task
(user program) in control can continue
processing until it needs the results of
that operation. At this voint, the task
issues a WAIT or TWAIT macro instruction,
which signals the suvervisor that the task
cannot oroceed until completion of a
specified event (i.e., the 1I/0 operation).

The WAIT macro specifies an event
control block (ECi) adiress, which is the
first word of the DECP formed py expansion
of a READ or WRITF macro instruction of the
list or standard format. The TWAIT macro
specifies a list of addresses of ECRs
representing events awaitinao completion.
After a WAIT or TWAIT nas peer issued, the
ECB contains the wait* flag (set on), the
completion flag (set off), and the address
of the orogram request block (PRR). When
the event is posted, the wait flag in the
ECB (or in one of the several lCRs, for
TWAIT) is turned off, the completion flag
is turned on, and a completion code is set
in byte 0 of the ECB (the completion code
byte includes the wait and comrletion
bits); bytes 1-3 are set to zerc. (See
Appendix E for a detailed description and
the format of the ECB.)
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Interruption Regquest Block (IRB)

The interruption request block (IRB) is
used to maintain information about an
asynchronously executed routine. (See
Appendix I for a detailed description
and the format of the IRB.)

Interruptjon_Queue: Element

The interruption queue element (IQE) is
used to schedule an asynchronously executed
routine. (See Appendix J for a detailed
description and the format of the IQE.)

ROLFE OF THE CONTROL BLOCKS IN CRLATING THE
ACCESS METHOD

At system generation time, a unit control
block (UCB) is established for each device
in the system. The UCB for a local 3270
device contains informatiom about the
device, together with controcl information
lrequired by I0S and BTAM. Because each
comnunication line represents a device,

a UCB is established for each line. The
UCB for a line contains the 11-bit hardware
address through which the line is
ultimately accessed, along with other
control information required by IOS and
ETAM.

A line group is defined through the
interaction of the data control block (DCB)
and the data definition (DD) statement. 1In
order to be grouped, the following
requirements must be met for all lines in
the group:

1. All line connections must be either
switched or nonswitched.

2. For start-stop lines, all terminals
connected to the line must be of the
same type; for BSC lines, any type of
BSC station that BTAM supports for
that type of line may be connected to
it. (For multipoint lines, different
types of BSC stations can be connected
to the line.)

3. All lines share the same buffer pool,
if a pool is specified.

4. Dynamic buffering, if specified, is to
be used for all lines within the line
group.

In the simplest case, one DD statement and
one DCB define a data set and, therefore, a
line group. (A DCB always defines a line
group, by definition.) The relationship
between UCBs and the DD statement is as
follows:
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1. If the probler programmer defines, at
system generation time, a unit list
representing a number of communication
lines or local devices and
subsequently refers to that list
in the UNIT operand of the DD
statement:

e The line group will consist of
the specified lines or local
devices.

e The relative line number of each
line or local devices will
correspond to its relative position
in the unit 1list based upon
ascending order of addresses.

» The corresponding UCBs will be
associated with that DD statement
in the same order.

2. The line group can ke defined at
the time of data set definition,
whether or not unit lists were created
at system generation time. If the
UNIT operand names a specific line
or local devices by its 3-digit
hexadecimal address, that line or
local devices will constitute the
line groug.

3. The data set may be concatenated. A

concatenated data set is represented
by a single DCB (and represents a
single line group), but is defined
through two or more DD statements,
only the first of which has a ddname.
The DD statements involved may
represent any combination of items 1
or 2 above. The relative line numbers

l of the lines or local devices
involved, and the order in which
the corresponding UCB addresses are
associated with the data set will
form a continuous series. This
series is deterrined by the order

I of the lines or local devices with
respect to the DD statements and
the order of the DD statements
themselves.

At the time that a job begins execution,
the System/360 Operating System job
scheduler creates a task I/0 table (TIOT).
The TIOT contains, in addition to other
control information, a DD entry for each
data definition associated with the task.
Each DD entry, in turn, contains a pointer
to the UCB for each device associated with
the data definition. A DD entry within the
TIOT reoresents, therefore, the UCB
addresses in relative line number order for
a line group (or for a segment of a line
group in the case of a concatenated data
set).



When a data set is opened, the BTAM Open
executor constructs a Jata extent block
(DEB) that fully defines the line group in
terms of the physical devices involved (see
Appendix A). Through a series of pointers
(see program listing for details), the Open
executor accesses the task I/O table. The
supervisor open routine passes to the
executor the address of the DCB for the
data set being opened. Through a field in
that DCB, initialized by the supervisor
Open routine, the executor finds within the
TIOT the DD entry for the data set being
opened. (For a concatenated data set, this
entry would be the first of two or more
applicable DD entries. Additional entries
are contiguous with the entry containing
the DDNAME, but have a blank-value namre
field.)

After determining the number of devices
involved, which affects the length required
for the DEB, the Open executor issues a
GETMAIN to obtain the required storage area
and initializes the DEB. This
initialization includes moving all
applicable UCB addresses from the TIOT into
the DEB. When this step is complete, the
DEB contains the complete set of UC®P
pointers for the line group, extending
contiguously from a known starting
location. This makes it possible to obtain
the physical address of any device by
converting the extent number to an offset
value (relative to the beginning of the
table of UCR addresses). The DCB for a
line group points to the DER of the line
group; the relative line number for a given
line or local devices bears a fixed
relaticn to the UCB address of that line
cr local devices within the DEB. 1In
general, the DEB provides the information
required by other components of the control
program for I/0 operation management.

After constructing the DEB, the RTAM
Open executor performs an extensive
analysis of the device type information
recorded in the UCB. (Only the first UCB
associated with the data set is examined
because the device type information field
must be identical for all UCBs in any one
line group.) The contents of the device
type information field of the UCB are
described in Appendix H. Svecification
errors in the UCB (such as a conflict

between unit type and adapter type) cause
an abnormal end of task.

If no specification errors are detected
in the UCB, the Open executor begins
input/output block (IOB) construction.
with the DEB, the executor corputes the
amount of main storage required, issues a
GETMAIN, and then performs the required
initialization. The number of IOBs to be

As
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constructed is equal to the "number of
extents" value that was previously stored
in the DEB. That value is equal to the
number of UCB addresses found in the task
I/C tatle (i.e., the numker of lines or
local devices in the line group).

EVOLOTICN OF THE BTAM_READ_ COMMAND
FOR_REMOTE_STATIONS

A proklem program must undergo three job
steps before becoming active under control
of the Operating System: assembly, linkage
edit, and execution. The Operating System
itself is the result of a system
generation. The steps that effect the
generation of a channel program by a BTAM
Read operation are:

1. System Generation
2. Assembly
3. Execution

a. Open Line Groups
k. Read Operations

Figure 1 illustrates the steps providing
information for, or modification of, the
channel program necessary for the execution
of a BTAM Read operation. The linkage
editor job step is not included in the
figure because it does not affect the
channel program.

System Generation

The ICCONTRL and IODEVICE systemr generation
macro instructions provide the details of
the transmission control unit (TCU) and
remote station equipment (such as adapter
type, device type, and features) that the
Open executor needs to determine the
appropriate device I/ O module to be
loaded. The information these racros
provide is placed in the unit control block
(UCB) for each line group. (See Appendix H
for the format of UCPEs.)

Other system generation macro
instructions directly related to BTAM are
TELCMLIB, which causes the tele-
communications subroutine library,
SYS1.TELCMLIB, to be included in the
operating system, and DATAMGT, in which the
access method is specified as BTAM.

As a result of system generation, the
BTAM routines and macro definitions are
included in the system library.
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Assembly

All BTAM macros are represented by macro
definitions in the system library whether
they are strictly BTAM macros (e.g.,
DFTRMLST and CHGNTRY) or specialized parts
of system macros used by BTAM (e.g., READ
and WRITE).

When the assembler language problem
program that will be using BTAM is
assembled, each macro instruction embedded
in the orogram is replaced by its
appropriate macro expansion. The expansion
may consist of assembler instruction
statements (e.g., DC and DS), symbolic
machine instruction statements (executable
machine instructions), or both.

Execution

A RTAM Read operation, during execution of
a user program, is shown in Figure 1 to
consist of those functions verformed during
Open and those functions performed during
Read.

The data set (communication line group)
is usually opened early in the user
program. In any case, the data set must be
opened before it is referred to by a READ
or a WRITE macro instruction. Closing of
the data set (CLOSE macro) is not shown in
Figure 1. The CLOSE macro is normally
placed in the user program so it will be
executed when no more references are to be
made to the data set.

Defining the data control block (see
Appendix B) with the DCB macro and the
terminal list with the DFTRMLST macro is
.normally done in the definition section of
the program (along with DC and DS
statements) and does not result in the
generation of executable machine
instructions.

Open line Groups

Opening, or preparing, a communication line
group for use consists of sequentially
proceeding through:

1. CPEN macro-expansion coding

2. System Open routine

3. RBTAM Open executor (module 1)

4. PRTIAM Open executor (module 2)

5. PTAM Open executor (module 3)
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6. ETAM Open executor (module 4)
7. <System Open routine

The OPEN macro-expansion coding is that
syster OPEN macro coding that is
approrpriate for a BTAM data set
(communication line group). FExecution of
this expansion coding provides for
identifying the sgecified DC2 and for
issuing a supervisor call (SVC) for the
system Open routine. Parameters such as
INOUT, OUTPUT, and INPUT are ignored by
BTAM. (BTAM always ovens for both input
and output.)

The system Open routine partially
initializes the srecified DCB and requests
that PTAM Open module 1 (IGG0193M) be
brought into main storage and executed via
an XCTL macro instruction. (RTIAM coding
consists of a numker of modules, or control
sections, that are loaded and executed as
separate but related units.) The four BTAM
Open modules are executed serially in the
supervisor transient area. They are
re-entrant and operate enabled in
supervisor mode.

BTAM Open module 1 reserves storace for,
and initializes the LEB (Apvendix C).
Inforration found in the UCBs createcd by
syster generation is used for this purpose.
BTAM Cpen module 2 (1IGG0194N) is loaded and
given control via an XCTL. macro
instruction. This module gets main storage
for a buffer pool, if a pool is needed, and
builds a chain of kuffers. If the line
group being opened contains BSC devices,
this rodule places the BSC table of special
characters in the DCg. BT2M Open mocdule 3
(IGG0193¢) is then lcaded and given control
by XCTL. Module 3 gets main storage for,
and initializes, the IOBs needeéd (see
Appencix D).

Module U4 of RTAM Cpen (IGG0193S) is
given control vie ¥CTL, initializes IQFs,
and, using LOAD macros, loads various RTAM
routines and appendages: Read/Write
routine (IGG019MA), Channel End/Abnormal
End Appendage (IGG019MB), the device I/0
modules for the particular type of terminal
(start-stoo) or line configuration (BSC)
involved, and (for dynamic buffering only),
the PCI appendage (IGG019MC) and the Buffer
routine (IGGO19MS). The Buffer routine is
loaded in all cases where a buffer pool is
defined. All of these modules are only
loadable and cannot be given control via
XCTL macros.

A directory of I/0 modules is created
within a section of the Read/Write mocdule
and, devending on the particular tyve of
terminal or line, SAD and ENABLE commands
are issued to the communication lines via



the input/output supervisor (IOS). To 1.
complete the Open process, control is

passed from BTAM Open module 4 to the last

load module of system Open and then to the

user program at the point immediately

following the OPEN macro expansion. The
communication lines are then ready for

operation.

Read

The control flow for a Read/Write operation
without dynamic buffering is .shown in
Figure 2, that with dynamic buffering, in
Figure 3. This is revoresentative of
operating a single communication line in
the syster. Many lines may be operated
concurrently by issuing REA™ macros (or
WRITE macros) for each line before waiting
for completion of one or more Read or Write
operations.

At the point in the user program where a
Read operation is desired, the user must
perform the following in sequence:

Specify, in register 13, the address
of a save area for storing the general
reaister values when control is nassed
to the Read/Write routine (unless
reaister 13 already contains a save
area address).

Issue a READ macro instruction.

Analyze the codes returned by BTAM in
reoister 15 indicating whether the
operation was initiated successfully.

Note: Return codes may be found in
the publication IBM System/360
Operating System: Basic
Telecommunications Access Method,
GC30-2004.

Issue a WAIT or TWAIT macro
instruction at the point beyond which
execution is to proceed only after the
Read operation is complete.
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Analyze the completion code and error
flags in the data event control block
to determine if the operation was
completed successfully.

Introduction
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The expansion of a READ macro (List or
standard form) by the assembler results in
initializing a DECBR (see Appendix F)} with
the parameters specified by the READ macro.
The DECB is generated or updated by the
macro expansion and contains within it an
ECB (see Appendix E). The DECB is the only
direct communications link between the
Basic Telecommunications Access Method
(BTAM) and the user program. The ECB
within the DECB is the entity upon which a
wait is made (i.e., a WAIT macro parameter)
and in which completion is posted by IOS
when the Read operation is completed.

The principal purpose of the Read/Write
routine is to construct the channel program
for the particular type of Read or Write
desired (i.e., Read Initial, Read Repeat,
etc.), making use of the device-dependent
inforration contained in the appropriate
device I/0 module. Each device I/0 module
contains, along with special characters and

Control Flow for Read/Write Operation With No Dynamic Buffering

a table of offsets, a number of model
channel programs consisting of a sequence
of one-byte offsets to the channel command
words, one for each type of operation.
Each channel program consists of one or
more channel command words (CCWs).

If specified in the DCB macro, dynamic
buffering (the ability to read variable
length records) is achieved by altering the
basic channel program. Following the Read
Text command are inserted an additional
Read Text command and two Read Skip
commands. Each Read command uses the PCI
appendage to request a buffer through the
Buffer routine (IGG019MS), for the next
Read command (see Figure 3). 1If the PCI is
queued and the appendage never receives
control, the Read command is abnormally
completed or completed with error and must
be retried. (For a detailed discussion of
the dynamic buffering support provided by
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BTAM, see the next section, "Dynamic
Buffering.")

Just as the DECB is considered the link
between the user program and BTAM, the IOB
can be considered the link between BTAM and
the input/output supervisor (IOS). The
channel program built by the Read/Write
routine in the IOB field reserved for it
has its starting address indicated to IOS
in an IOB field.

Oonce the channel program has been built
and passed to IOS for execution, control is
returned to the user program, with return
codes in register 15 to indicate whether
the initiation of the Read was successful.
The user program may then proceed with its
execution up to a point in the program
where a WAIT or TWAIT is specified for
completion of the Read operation.

Execution of the channel program
proceeds concurrently with that of the user

18

program until a channel end or abnormal end
condition is met in the channel program,
whereupon IOS regains control and enters
the Channel End appendage (IGG019MB). This
condition may be caused either by
completion of the Read operation or by the
need to update and to restart the channel
program (e.g., polling the next terminal in
the terminal list after a negative polling
response).

If the Read operation is completed, IOS
posts completion in the ECB for the line,
allowing the user program to continue its
execution. At this point, the user program
should analyze the completion code and flag
bits returned by IOS in the ECB (see
Appendix E). Further action in the user
program should be based on the results of
this analysis. This completes the entire
Read operation, after which the user
program may continue processing or handling
of the message obtained from the remote
station.
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SYSTEM_FLOW_FOR_LOCAL 3270 CPERATIONS
USING BTAM

READ INITIAL OPERATICN

Fiqgure 3A shows the system flow for a
local 3270 Read Initial operation:

1. The expansion of a REALC TI macro
instruction issued by the problem
program calls the Read/Write routine.

2. The Read/Write routine builds a
channel prcgram for the specified
device and issues an IECTRDTI macro
instruction to test for attentions
for the line grcup. The expansion
of IECTRDTI invokes SVC 116 with
a routing code of zero, giving control
to the SVC FLIH.

3. Throcugh the SVC router, control
passes to the local 3270 BTAM SVC
routine (IECTSVC) at the entry point
IECTRDIL.

4. If an attention exists for the line
group, the BTAM SVC routine gives
a return code of zero; if no attention
exists, the Read Initial request
is queued, and a return code of four
is given. The BTAM SVC routine
passes control to the SVC Exit
recutine.

5. The SVC Exit routine returns control
to the Read/Write routine.

6A. If the return code frcm the BTAM
SVC routine was four, the Read/Write
routine marks all IOBs for the line
group busy and returns control to
the rroblem programe.

6B. If the return ccde was zero, the
Read/Write routine initializes the
I0B for the device that generated
the attention and issues an IECTATNR
macro instruction to reset the
attention. The expansion of IECTATNR
invckes SVC 116 with a routing code
of cne, giving control to the SVC
F1IH.

7.  Through the SVC router, control
passes to the local 3270 BTAM SVC
rcutine (IECTSVC) at entry point
IECTATRL.

8. The BTAM SVC routine resets the
attention and passes ccntrcl to the
SVC Exit routine.

9. The SVC Exit routine returns control
to the Read/Write routine.

10. The Read/Write routine invokes SVC
0 to have the I/O operation scheduled,
giving control to the SVC FLIH.

11. The I/0 ofperation is scheduled by
the EXCP routine, and the SVC exit
routine returns control to the
Read/Write routine.

12. The Read/Write routine returns control
to the problem program.
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13. When the Read Initial cperation
completes, an I/0 interruption without
attention status occurs, and control
is given tc the IOS interruption
supervisor through a PSW swap.

14. ICS gives contrcl to the local 3270
channel end/abncrmal end appendage
to do processing peculiar to the
device or access method.

15. The appendage returns ceontrcl to
ICS.

16. When IOS has finished frocessing,
it gives control to the I/0O FLIH.

17. The I/0 FLIH passes contrcl to the
task dispatcher, which dispatches
the highest pricrity ready task in
the systen.

READ AND WRITE OPERATIONS

Figure 3B shows the system flow for local
3270 Read and Write cperaticns (other
than Read Initial):

1. The expansion of a READ or WRITE
macro instruction issued by the
probtlem precgram calls the Read/Write
routine.

24 The Read/Write routine builds a
channel program and iritializes an
I0B for the specified device. The
Read/Write routine issues an IECTATNR
macro instruction to reset the
attention. The expansion of IECTATNR
invokes SVC 116 with a routine code
of cne, giving control to the SVC
FLIH.

3. Through the SVC router, ccntrol
passes to the local 3270 BTAM SVC
rcutine (IECTSVC) at the entry point
TECTATRL.

4, The BTAM SVC routine resets the
attention and passes ccntrcl to the
SVC Exit routine.

Se The SVC Exit routine returns control
the Read/Write routine.

€. The Read/Write routine invokes SVC
0 to have the I/O operation scheduleqd,
giving ccntrol to the SVC FLIH.

7. The I/0 operation is scheduled by
the EXCP routine, and the SVC Exit
rcutine returns control to the
Read/Write routine.

8. The Read/Write routine returns control
to the protlem program.

9. When the Read or Write operation
completes, an I/O interruption without
attention status occurs, and control
is given to the IOS interruptiopn
supervisor through a PSW swap.

10. ICS gives contrcl to the local 3270
channel ends/abnormal end appendage
to do processing peculiar to the
device or access method.

11. The appendage returns control to
ICS.
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12.

13.

When I0S has finished processing,

it gives control to the I/0 FLIH.

The I/0 FLIH passes contrcl to the
task dispatcher, which dispatches

the highest priority ready task in
the systen.

CHGNTRY SKIP OPERATION

Fiqure 3C shows the system flow for a
local 3270 CHGNTRY Skip operation:

1.

The expansion of a CHGNTRY macro
instruction (with SKIP specified)
issued by the problem program invokes
SVC 116 with a routine code of two,
giving control to the SVC FLIH.
Through the” SVC router, ccntrol
passes to the local 3270 BTAM SVC
routine (IECTSVC) at entry point
IECTCHSL.

The BTAM SVC routine turns on the
skip f£lag for the specified device
and passes control to the SVC Exit
routine.

The SVC Exit routine returns control
to the problem frogram.

CHGNTRY ACTIVATE OPEERATICN

Figure 3D shows the system flow for a
local 3270 CHGNTRY Activate operation:

1.

3B.

4a.

4B.

The expansion of a CHGNTRY macro
instruction (with ACTIVATE specified)
issued by the problem prcgram invokes
SVC 116 with a routine code of three,
giving control to the SVC FLIH.

Through the SVC router, control
passes to the local 3270 BTAM SVC
routine (IECTSVC) at entry point
IECTCHAL to turn off the skip flag
for the device.

If the activate request satisfies

a queued read initial request, the
BTAM SVC routine enters the
asynchronous exit effector stage

2 (AEE2) to schedule the local 3270
second-level attention routine.

The BTAM SVC routine passes control
to the SVC Exit routine.

If AEE2 was not entered, the SVC
Exit routine returns ccntrol to the
problem progranm.

If AEE2 vas entered, the SVC Exit
routine gives coantrol to the
asynchroncus exit effector stage

3 (AEE3).

AEE3 calls the second-level attention
routine.

The second-level attention routine
initializes the proper IOB and invokes
SVC 0 to have the I/0O operation
scheduled, givirg control to the
SVC FLIH.

9'

The I/0 operation is scheduled by

the EXCP routine, and the SVC Exit
routine returns control to the second-
level attention routine.

The second-level attention routine
returns contrcl to AEE3.

AEF3 returns control toc the problenm
program.

RESETPL OPERATICN

Fiqure 3E shows the system flow for a
local 3270 RESETPL operation:

1A,

1B.

The problem program issues a RESETPL
macro instructicn. If no Read Initial
request is queued, the expansion

of RESETPL returns control to the
prcblem progranm.

The problem program issues a RESETPL
macro 'instructicn. If a Read Initial
request is queued, the expansion

of RESETPL invokes SVC 116 with a
routing code of four, giving control
to the SVC FLIH.

Through the SVC router, ccntrol
passes to the lccal 3270 BTAM S¥C
routine (IECTSVC) at entry point
IECTRSTL.

The BTAM SVC routine dequeues the
Read Initial request and enters the
PCST routine to post the ECB for

the Read Intitial operation.

The ETAM SVC routine passes control
to the SVC Exit Routine.

The SVC Exit routine returns control
to the expansion of the RESETPL macro
instruction.

The expansion of RESETPL returns
control to the problem progran.

ATTENTICN INTERRUPTICN HANDLING

Figure 3F shows the system flow for local
3270 attention interruption handling:

1.

When an I/C interruption with
attention status occurs, control

is given tc the IOS interruption
supervisor through a PSW swap.

I0S gives control to the local 3270
first-level attention routine to
examine the status of the device
that caused the attention
interruption.

If the attention interruption
satisfies a queued Read Initial
request, the first-level attention
routine enters the asyrchronous exit
effector stage 2 (AEE2) to schedule
the local 3270 second-level attention
routine.

The first-level attention xoutine
returns contrcl to I0S.
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5. When I0S has firished frocessing,
it gives control to the I/0O FLIH.

6. If AEE2 was entered, the I/C FLIH
gives contrcl to the asynchronous
exit effector stage 3 (AEE3).

7. AEE3 calls the second-level attention
rcutine.

8. The second-level attention routine
initializes the proper IOB and invokes
SVC 0 to have the I/0 operation
scheduled, givirg control to the
SVC FLIH.

9. The I/0 operation is scheduled by
the EXCP routine, and the SVC Exit
rcutine returns control to the second-
level attention routine.

10. When the second-level attention
routine has finished processing,
it returns control to AEE3.

11. AEE3 passes control to the task
dispatcher, which dispatches the
highest priority ready task in the
systen.

DYNAMIC BUFFERING

The dynamic buffering facility, which
provides the ability to receive or transmit
a variable amount of data on a Read or
Write operation, is provicded by BTAM only
when BFTEK=D is srecified in the DCR macro
instruction for the line or line group.
When it is specified, BTAM loads two
additional moAdules: the RBuffer routine
(IGG019MS) and the PCI apoendage
(IGGO 19MC).

There are two levels of suppcrt. In the
first, the user requests one or more
buffers via the RECBUF macro instruction
and returns one or more buffers to the
buffer pool via the KFLBUF macro
instruction (see PRuffer routine discussion
in the next chapter). 1In this instance the
user may avoid tying up a full buffer on a
Read operation until a positive response to
polling is received.

In the second level, the user specifies
that BTAM is to supply buffers, including
the first one, as needed to accommodate the
received data. (This is applicable only
for a Read operation.) The user spvecifies
this ky coding 'S' as the area operand in
the READ macro instruction.

After the user has requested BTAM to
supply the first tuffer or has supplied the
first buffer himself, BTAM's buffer
management will continue to provide or
return the buffers until data transmission
is corplete. With dynamic buffering, three
additional CCWs are generated followinag the
Read Text CCW (if Read operation) or Write
Text CCW (if Write operation). The channel
executes this loor of commands until data
transrission has keen completed.

20.6

Fetching of a kuffer management CCW by
the channel causes a program controlled
interrupt (PCI) which, under normal
conditions, causes another buffer to be
supplied (see Programr Controlled Interrupt
(PCI) Appendage discussion). Thus, while
the channel is reading into (or writing
from) buffer N, buffer N+1 is being
supplied by BTAM.

If a buffer is not immediately available
on a Read operation, a request for a buffer
is placed in the kuffer request queue. If
the request is not filled before data is
received for this tuffer, the reception of
this data into main storage is discontinued
by a Read skip corrand. 1If the buffer is
supvlied in time, the PCI aprendage changes
the Read Skio comrand to a TIC so that
message text enters the next puffer.

For a Write operation, the circumstance
of a buffer being unavailable does not
occur, because the user has necessarily
placed the data in a chain of buffers
before initiating the Write operation.

See Figure 4 for the logic flow for
establishing a dynamic-buffering channel
program.

\

SET UP 3 ADDED CCW'S:

SET UP 3 ADDED CCW'S:

READ SKIP TIC
READ TEXT 1 WRITE TEXT
READ SKIP TIC

A
TURN ON DYNAMIC
BFRG FLAG (BIT 1) IN
TP-OP CODE OF FIRST
R ORW CCW

Y
CONTINUE WITH
R/W ROUTINE

Logic Flow for Dynamic
Buffering

Figure 4.



READ INITIAL CHANNEL PROGRAMS USING AUTO
POLL (MULTIPOINT ONLY)

On a Read Initial operation that uses the
Auto Poll facility (whether start-stop or
BSC), the Read/Write routine must make a
numb2r of decisions in order to set up the
appropriate channel orogram. These
decisions are based principally on:

. Whether the READ macro specified the
name of a polling list entry, or
specified 'S', indicating that BTAM is
to ooll the last-polled entry;

. Whether the list is of the open or
wravaround format;

. Whether BTAM knows which entry was last
polled.

In order to set uo the Poll commands,
the Read/Write routine must have available
the address of some entry in a polling
list, and must have available, or be able
to compute from the adiress of the entry,
the address of the polling list header
(this a?dress is three less than the
address of the first entry in the list).
The DEC® fields DECPOLPT and DECENTRY are
used in the computation, as follows.

If the user specified the entry operand
of the READ macro as 'S', he wishes for
BTAM to begin polling with the last-polled
entry. The index byte for this entry, and
the address of the first ertry in the list,
are contained in the DECPOLPT field, unless
the pclling operation being set up is the
first polling operation using this list.
The Read/Write routine therefore checks
DECPOLPT to see if an index and an address
are present. If so, the routine saves the
index value and subtracts the header length
from the address of the first entry to
obtain the address of the list header.

I1f, however, the user specified a
particular entry, rather than 's', (the
routine checks the DECTYP® field of the
DECB to determine this), or if he specified
'S' but DECPOLPT does not contain an index
and address, the Read/Write routine obtains
the address of the entry from the DECENTRY
field. Then the routine scans forward
through the list containing that entry
until it encounters a scan stop byte (which
by definition contains X'FE'), signifying
the end of the list. From the address of
this kyte and the offset value that follows
it, the routine computes the address of the
list header.

At this point the routine has the
address of the header and the index of some
entry in the polling list. Before using

these values to set up the Poll commands,
the routine deterrines whether the Read
Initial operation is to be executed by the
On-Line Test or Error Recovery facilities
of BTAM. If not, the routine determines
whether all entries in the list are skipped
or if the polling list usage count has
reached its limit of 15. (This count
indicates how many Read operations are
currently using the list.) If neither of
these conditions prevails, the routine
increrents the usage count by one and
proceeds; if either condition is true, the
channel program cannot be executed and
control is returned to the user program
with a return code of X'10' in register 15.

If the operation is being executed under
On-Line Test or Error Recovery procedures,
the routine bypasses the step of checking
for active entries and usage count, anAd
does not increment the usage count.

Now, the Read/Write routine places in
DECPOLPT the address of the first entry ani
the index of the last-voller or
user-snecified entry, and nroceeds to
complete setup of the Read Initial channel
program.

If the polling list srecifiel py the
READ macro is of the wramaround format (the
routine checks the W bit in the list header
to determine this), the routine sets un,
following the Poll comnand, two 1IC
commands and a seconi 20ll command, and
places in the second Poll command the
address of the first entry (which is
contained in DECPOLPT). This first entry
is where polling resumes after the first
pass through the polling list by the first
Poll command.

The routine then vlaces in the first
Poll command (or the only Poll command, for
a list of the open format), the address of
the entry with which rollina is to beain.
This entry will pe the one whose index is
contained in DECPOLPT (i.e., the
last-polled or user-svecified entry),
unless that entry is ro longer active. Tne
Read/Write routine stens through the
polling list from the first entry,
inspecting each index until it finds one
that eguals the index in DECPOLT, or the
first one whose value exceeds the index in
DFCPOLPT.

The routine then places in the Po}l
command the address of the entry .
corresponding to the index found in this
manner. If, however, there are no active
entries whose indexes equal or exceed the
index in DECPOLPT, the routine nlaces the
address of the first active entry in the
Poll command.
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BTAM ROUTINES AND ASSOCIATED MODULES

BTAM consists of 108 load modules that
support 21 routines (considering as single
routines all error recovery routines and
all on-line test routines). Of these
modules, 74 are executable and 34 are
device I/0 modules containing no executable
code.

A complete list of BTAM modules is aiven
in Aprendix I. For convenience, they are
listed both by module name, in alphabetical
order, and by name of routine.

This chapter discusses each of the

routines and the reans by which BTAM
channel programs are generated.

BTAM Routines

The BTAM routines (and associated module
names) discussed in this section are:

BTAM Open gixecutor (IGG0193M, IGGO019uN,
IGG0193Q, and IGG0193S)

Local 3270 BTAM Open Executor (IGG0194P
and IGG0194¢Q)

BTAM Read/Write Routine (IGGO19MA)

Channel End/Abnormal End Appendace
(IGGO19MB)

World Trade Telegraph Terminal Channel
End/Aknormal End Appendage (IGGO19PD)

Local 3270 Channel End/Abnormal End
Appendage (IGGO19PA)

Program Controlled Interrupt (PCI)
Appendage (IGGO19MC)

Local 3270 First-Level Attention Routine
(IECTATEN)
Local 3270 Second-Level Attention Routine

(IGG109PG)

Local 3270 BTAM SVC Routine (IECTSVC)

Error Recovery Procedures (see Appendix I
for module nares)

Ruffer rRoutine (IGG019MS)

Change £ntry Poutine (IECTCAGN)?1

iThe Change Entry routine is present only
if Auto Poll is used.
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Edit Routine (IECTELDIT)

Line Error Print Routine (IECTLERP)
Line Open Routine (IECTLOPWN)
Translate Routine (IECTTRNS)

On-Line Testing (see Appendix I for module
names)

RFEQBRUF/RELBUF (SVC 58) Routine
(IGC058)

2741 Break Routine (IGG019PK)

BTAM Close Executor (IGG0203M)

BTAM Open Executor (IGG0193M, IGG0194N,
1GG01930, and IGG0193S)

Expansion of the OPEN macro instruction in
the problem program generates a calling
sequence containing a supervisor call
(svC). Execution of this SVC causes the
first load of system Oven to be loaded into
the supervisor transient area.

After performing oven functions required
by the system, the supervisor Open routine
passes control to the BTAM Open executor
when the DCE for the data set being opened
indicates that BTAM is the access method to
be employed.

The Open executor creates the
environment under which BTAM operates,
based upon information provided through a
user-defined data control block (DCB) for a
line or line group. (An executor is
defined as the set of instructions that is
entered by the supervisor Open routine to
perform the functions veculiar to an access
method.) The routine consists of four load
modules. The first load module (IGG0193M)
obtains the storage required for the data
extent block (DEB), initializes the area in
the DE3, and fills in the addresses of the
UCBs into the DEB (see Appendix C for the
format of the DEB). If the first UCB
for the line grcup is for a graphics
device (that is, byte 3 in the UCBTYP
field is X'10'), control is passed to
the where-to-go subroutine, which transfers
control to the first load mcdule (IGG0194P)

| of the lccal 3270 BTAM Open executor.

Ctherwise, the UCBs are checked in
connection with the DCB being opened for
certain invalid conditions which will
terminate the program with system codes.
The system code and the invalid conditions
checked by load 1 are:

090 A device other than a
telecommunications device was
svecified in the UCB allocated to the
DCB being opened.



091 An invalid or unsupported
transmission control unit type was
svecified in the UCB.

092 An invalid or unsupported terminal
adapter type was specified in the
ucs.

093 An invalid or unsupported terminal
type was specified in the UCB.

094 An invalid or unsupported optional
feature was specified in the UCB.

095 The lines allocated to the line group
were not identical with respect to
the terminal type and optional
features.

096 There was no buffer pool or no
buffering technique defined for the
line group.

097 The current Cpen requires an
additional entry in the Device I/0
Directory, which is already full;
i.e., the maxirum number of different
device types have already been opened
since the last IPL (normal maximum is
16).

098 Dual Communication Interface E or
Dual Code Feature B was sgecified and
the transmission control unit was not
a 2701 or the Dual Communication
Interface or the Dual Code Feature
was not specified in the UCB.

Note: For a completion code of 097,
additional space in the Device 1/0
Directory can be provided by changing one
statemrent in the Read/Write routine. The
staterent following the one labeled 10D
must ke changed. The duplication factor
must ke increased to corresvonéd to the
number of different device tyres being
used. The new Read/Write routine must be
reassembled and link-edited to SVCLIE with
RENT,NE,DC as varareters. The IEKIOSUP
program must then be executed. See the
Syster Generation manual, GC28-6554, for
the procedure in executing this program.

If load 1 has not terminated the task,
it transfers control to load 2 or to the
lccal 3270 BTAM Open executor by XCTL.
(See Charts 01 and 012 for logic flow
of the first load module).

The second load module, IGGO0194N, checks
the DCB to determine whether the user
defined a buffer pcol or specified dynamic
buffering. If the pool is defined, the
buffer length is oktained and placed in the
DCB. If the user specified both buffer
length and the nurker of buffers (BUFL and
BUFNO), the module obtains the required
amount of main storage. If the user has

omitted from the DCEB both bhuffer pool
informration and the BFTEK=D operand, the
job ends with a system code of 096.
Otherwise, this module gives control to the
third load module. (See Chart 01B for the
logic flow of IGGO194N.)

The third load module (IGG0193Q) gets
main storage for the input/output blocks
(IOBs) required for BTAM internal use and
for communication with other components of
the operating system. It then initializes
the lines by executing the approoriate Set
Address, Enable, or Set Mode command. (See
Chart 02 and 03 for logic flow of the third
load module.)

The fourth load module (TGG0193S)
completes the initialization vrocess by
loading into main storage the read/Write
routine, the channel end/abnormal end
appendage, the WT telegraph terminal
channel end/abnormal end apvrendage (if the
device is a World Trade telegraph
terminal), and a device I1I/0 module required
for channel program generation. When
establishing the device I/0 module, the
third load makes the corresvoniing entry in
the device I/O directory. (See Charts 0Ot
and 05 for logic flow of the fourth load
module.)

The fourth load module checks for
certain options to load other modules, if
necessary. One optional function is the
creation of a buffer pool that permits the
user to obtain and release huffers through
the REQRUF and R:LLEBUF macro instructions.
The buffer pool is created if the user has
provided the apvrorriate values in the
BUFNO and BUFL fields of the data control
block. (See IEM system/360 Orerating
System: Pasic Telecommunications Access
Method, GC30-2004). 1If the buffer routine
(IGGO19IMS) is required it is lcaded; the
program controlled interrupt ('CI)
avpendaade (IGG019MC) is also lcaded when
dynamic buffering is svecifiec.

Other ootional functions include setting
up for On-Line Test and Error Recovery
Procedures if they are required.

control flow during Oren is governed by
a standard transfer-control subroutine,
which anpears in all load modules of the
BTAM Oven executor. The subroutine
transfers control between the RTAM
executors and other Open executors.
control has been passed to the BTAM
modules, all BTAM DCBs in the taple
constructed by the supervisor Open routine
are processed by that module; however, one
or more other executors may be in control
between the BTAM modules.

Once
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Local 3270 BTAM Open_Executor (IGG0194p

and IGG01940)

The local 3270 BTAM Cpen executor receives
control from the first locad module
(IGG1093M) of the BTAM Open executor if
the UCE for the first device in the 1line
group is a grarhics UCB. The local 3270
Cpen executor creates the environment
under which BTAM operates, based on
information in the DCB for the line group
of local 3270 devices.

The Open executor has twc lcad modules.
The first load module (IGG0194P):

e Checks the UCBs of all devices being
opened to see whether the devices
are local 3270 devices. If one or
mcre devices are not local 3270
devices, the prchlem program is
terminated with a system code of
X'095°.

e Gets main storage for one ICB for
each device in the line group and
initializes the IOBs.

e Gets main storage for IRB pcinters
if cn-line testing is specified.

e Tries to initialize each device in
the line group by means of a
Write/Erase operation that erases
the screen, restores the keyboard,
and resets the modified data tags.
If this operation fails for a device,
the system operator is notified,
and he decides whether to continue
trying to initialize the device or
to try to initialize the other devices
in the line group. (If OLTEP is
using a device tkeing ofpened, the
Open executor dces not try to
initialize the device; instead, it
sets a flag in the IOB (bit 0 in
byte 0 of IOBINCAM) and proceeds
as though a permanent 1/0 error
occurred.)

e Transfers contrcl to the second load
mcdule cf the Ofen executor.

For the logic flow of the first laod
module (IGG0194P), see Charts (5B, 05C,
and 05C.

The second load module (IGG0194Q):

e Checks the DCB to see whether a
buffer pool is defined or requested.
If a buffer pool is defined (that
is, BUFL and BUFCB were specified),
the buffer length is placed into
the DCB. If a kuffer ool is
requested (that is, BUFL and BUFNO
were specified), main storage is
oktained, and the buffer pool is
constructed. If dynamic buffering
is requested, the request is ignored.

e Loads the on-line test ccntrol module
(1GG019PI) and builds an IRB and
ICE if the module and control blocks
are needed.

e Lcads the kuffer routine (IGGO19MS)
if it is required.

¢ Loads the local 3270 chkannel
end/abnormal end appendage (IGG0O19PA)
and places its address into the
DEBCEA and DEBXCEA fields in the
appendage table in the DEB.

e Loads the local 3270 second-level
attention routine (IGG109PG) and
builds an IRB and IQE.

e Initializes tke fields in the graphic
devices segment of the UCB.

e Lcads the Read/Write routine
(IGG019MA) and places its address
into the DCB.

e Searches the device I/C director
in the Read/Write routine. If the
lccal 3270 I/0 module (IGGO19PH)
has already been loaded, the
displacement of its entry in the
directory is placed into the DCBDEVTP
field in the DCB. If the local 3270
I/0 module has not teen locaded and
the device I/0 directory is full,
the problem program is terminated
with a system ccde of X'097°'.
Otherwise, the local 3270 I/0 module
is loaded, the code frcm the DCBDEVTP
field and the address of the I/0
mcdule are placed into an entry in
the device I/0 directory, and the
displacement of the entry is placed
into the DCBDEVTP field.

e Clears the entry in the where-to-
go (WTG) table to show that Open
processing for the DCB is complete.

For the lcgic flow of the second load
module (IGG0194Q), see Charts 0SE and
CSF.

The WTG table routine, a subroutine that
appears in all load modules of the Open
executors, controls flow during open by
transferring control among the BTAM Open
executor, the local 3270 BTAM Open
executor, and other Open executors.

BTAM Read/Write Routine (IGGQ019MA)

The Read/Write routine is entered from a
problem program using BTAM through the
linkage generated by expansion of either
the READ or WRITE macro instruction or from
Error Recovery Procedure or On-line Test
routines. (6ee Charts Al through A4 for
the lcgic flow of IGGO019MA.) The
Read/Write routine acts as an intermediary
between the calling routine and the
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input/output supervisor (IO0S).

The

Read/Write routine performs the following
functions:

e Selects the ICB for the line specified

by the calling routine.

Accesses the device I/0 module;
computes, if necessary, the area
address and length; sets up, if
necessary, additional CCWs (as for Auto
Poll and dynaric buffering); and loops
on the CCW count until all CCWs have
been moved and completed in the channel
program area of the IOR for the line.

For a local 327C Read Initial request,
passes control (by issuing IECTRDTI,
and internal macro instruction that
invokes SVC 116 with a routing code

of zero) to the local 327C BTAM SVC
routine (IECTSVC), which checks for

an attention interruption and gqueues
the Read Initial request if none
exists.

For any local 3270 Read or Write
request, passes control (by issuing
IECTATNR, an internal rmacro
instruction that invokes SVC 116

with a routing code of one€) to the
lccal 3270 BTAM SVC routine (IECTSVC),
which resets the attention flag and
updates the attenticn count.

Issues an execute channel program SVC
(EXCP), passing control to the I/O
supervisor with the address of the IOB
as a parameter. Before giving an EXCP
macro instruction to start the channel
program, BTAM tests whether the program
erploys a terminal list of the SSALST
or SSAWLST formr. If so, the usage
count field (indication of the total
number of polling operations using the
terminal list at any one timre) of the
terminal list is incremented by 1.

The CCWs in the device I/0 modules are

complete except for the area address and

count fields.

the CCW deterrines which subroutine is
branched to to corplete either the area

address or the count.

If an offset to the

normal address is required, this value
already exists in the CCW.

Read/Write Subroutines to Compute Area

Address

The subroutines for computing the area
address are:

Index

Value

(hex) Subroutine

00 TESTLNG - If the area address index

24

kyte is 00, the Read/Write routine
then goes directly to compute the
length.

An index in bytes 1 and 6 of

o4

08

ocC

10

14

18

1c

20

24

CATAREA - The fourth byte of the CCW
is added to the address of the area.
The area address is the DECAREA field
in the DECB for this Read or Write
operation. This subroutine computes
the area address for a Read or Write
text or Read Response CCW. If there
is a Read Response CCW, then it will
read into the first two bytes of the
area, and the Read text CCW which
follows will read into the original
area address plus two.

RESPAREA - The address of the response
field in the DECB (DECRESPN) is loaded
into the area field of the CCW to read
the response to addressing or to text.

SPECCHAR - The address of the special
character field is loaded in the area
field of the CCW before going to
TESTLAST.

LIST - The fourth byte of the CCW,
which is a one-byte offset, is added
to the address of the terminal table
entry that contains the dial
characters. A one-byte offset is used
to bypass the one-byte number which is
the number of dial characters. The
number of dial characters is moved to
the count field. This sets up the
field to dial a station on a switched
line.

PALIST - The DECTYPE field in the DECB
is tested to see if the user specified
the 'S' operand. If so, the offset in
the CCW is picked up to load the
polling or addressing vpointer, if
necessary. The count of characters is
added to the station address. The
subroutine finds the first nonskipped
polling or addressing entry and places
its address in the CCW.

TWXIDENT - The number of dial
characters plus one is added to the
list address and then the number of ID
characters is moved into the count
field. The address of the ID
characters is placed in the area
address field of the CCW.

PA1050D0 - The address of the
addressing characters in the 1050 Dial
list is placed in the area address
field.

DISABLE - The entry is checked to see
if it is in an answering list. 1f it
is, then an Enable CCW is set up
instead of a Dial CCW in the channel
program area.

AUTOPOLL - Barring exceptional

conditions, this subroutine sets up
the Poll and NOP or TIC commands of
the channel programs used with Auto
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40

Poll lists (open or wraparound). It
also increments the usage count for
the lists.

Exceptional conditions (the
appropriate register 15 return code is
set) :

1. All entries are skipped.
2. The usage count is at its maximum
value.

BSCCHARS - The fourth byte of the CCW,
which is the relative location of the
control characters within the DCB, is
added to the base address of the
control characters. The resultant
address which is the location of the
control characters, is stored in the
area field of the DCB.

BSCDIAL - The first kyte of the
terminal list built by DFTRMLST is
tested to see if the list is an
answering list. If so, an Enable CCW
is moved into the channel program to,
replace the Cial command and the CCW
counter is increrented past the Write
Inquiry, Read Response, and Write EOT
cormands. If the list is a dial list
(calling list), the dial count is
stored in the count field of the CCW.
The fourth byte of the CCW is added to
the address of the dial characters and
stored in the address field of the
CCW.

BSCIDENT - The dial character count is
added to the list address and used as
a kase to obtain the number of
characters in the remote device's
identificaticn sequence. Twice this
number plus an offset of 1 is added to
the base and used as an address to
obtain the number of characters to be
transmitted. The number of characters
to pbe transmitted is added to the
fourth byte of the CCW and stored in
the address field of the CCW.

BSCRESP - The DECSNDPT field (1 byte)
is added to the address of the DCB and
stored in the area field of the CCW.
This allows the proper response to be
transmitted fror that address.

BSCWAREA - The fourth byte of the CCW
is added to the address of the write
area and stored in the address field
of the CCW.

BSCGRAPH - Places in a Write graphics
CCW the address of graphic characters,
for BSC Write Leading Graphics
operations.

BSCADRS - Places in a Read Response
CCW the address of the area specified

uy
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in the DECRESPN field of the DECB and
sets the comrand chain flag in the
CCW, if necessary.

WITAWRU - If the operation is a Read
Initial with ID Exchange, the address
of a WRU byte, if WRU is coded YES in
the DCB, is placed in the area address
field. 1If WRU is coded NO or is
absent, the address is that of a
letters shift character. To construct
the Write CPU ID and Read Terminal ID
CCWs, the CPU and terminal
identification adiresses are found as
defined by the DFTRMLST macro
instruction.

If the operation is a Write Initial
or Write Continue, the address of the
Pad characters is placed in the area
address field, and the count is placed
in the count field of the CCW.

WTTASNS - When the operation is a Read
Initial, the response field byte of
the DECB is set to X'FF',

WRITTONE - Places in the CCW the
address of a user-specified data tone
(for BSC manual callinag operation).

CNTCHARS - Places in a Write CCW that
sends frame change characters to a
2760 the address specified in the
DECENTRY field of the DECB. This
subroutine is used for Write TIO or
Write TCO operations for a 2760 on a
nonswitched line, or Write TCO or
Write TVO operations for a 2760 on a
switched line.

FRAMECH - Computes, and places in the
Write CCW that sends frame change
characters to a 2760, the address of
the frame change characters in the
terminal list used for the Write
operation.

SWIDREC - Places the address and
length of the terminal list read-in
area 'in the Read ID ENO CCW.
(Terminal list of SWLST form)

SWIDSENT - Places the address and
length of the ID ACK-0 sequence from
the terminal list into the Write ID
ACK-0 CCwW.

SWLSTTIC - Places the address of the
Enable CCW in the address field of the
TIC CCW.

RLFRPOS - Places the address frcm

the DECENTRY field in the DECB into
the CCW used to set the buffer address
for a local 3270 Read TIMP or Read

TBP. (If the second kyte of the

area specified by the entry operand
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of the READ macro instruction does
nct contain an SBA order, ccntrol
is returned to the problem progranm
with a return ccde of X'24' in
register 15.)

Read/Write Subroutines to Compute Count

The subroutines for computing the count
field, if not already computed, are:

00 TESTLAST - The count need not be
computed as the required count is in
the model CCW; the TESTLAST subroutine
determines if the current CCW is the
last one in the channel program.

ou DATALNG - Oktains from the DECLNGTH
field of the DECB the count for the
Read or Write CCW, subtracts from this
the value of the CCW count field, and
rlaces the result in the CCW count
field.

08 BSCWLNG - Obtains from the DECWLNG
field the length for the Read or Write
CCW, and places it in the CCW count
field.

oc CONVLENG - Compares the count in the
DECLNGTH field with 20 (decimal); if
the count exceeds 20, passes control
to TESTLAST, as another CCW must be
built to accormodate message text. If
the count does not exceed 20, one CCW
is sufficient to accommodate the
expected data, and the subroutine
places the count in the CCW count
field, turns on the last-CCW flag (bit
0) of the TP-Cp code field of the CCW,
and turns off the chain data flag.

3c BSCGRAPH - Places in a Write graphics
CCW the address of graphic characters,
for BSC Write Leading Graphics
operations.

40 BSCADRS - Places in a Read Response
CCW the address of the area specified
in the DECRESPN field of the DECB and
sets the cormand chain flag in the
CCW, if necessary.

If dynamic buffering is specified, the
subroutine DBDATA is entered from DATAREA.
This subroutine sets up the additional CCWs
that are needed and rmodifies the
approrriate fields (area address, flags,
TP-Op code, and count).

Channel End and Abnormal End Appendage
(IGGO019MB)

The channel end/atnormal end appendage
receives control from the I/0 supervisor
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when a channel end interrupt or an abnormal
end interrupt occurs in connection with a
channel program generated by the Read/Write
routine. (An appendage is defined as the
set of instructions that is entered by the
I/0 supervisor to perform the interrupt
handling functions peculiar to an access
method.) The appendage is entered through
a pointer established in the IOS appendage
table, which is accessed through a pointer
placed in the DEB ky the BTAM Open
executor.

The primary function of the appendage is
to initiate any further channel operations
that are to be performed after the basic
channel program generated by the Read/Write
routine is interrupted by channel end
(i.e., when polling, restart, or multiple
addressing was specified in the basic
channel program). The appendage also posts
buffers (via supervisor Post routine) if
dynamic buffering is in use, and updates
the DECB sense (DECSENSO), command code
(DECCMCOD), and CSW status (DECCSWST)
fields. The appendage also changes remote
3270 RFT messages to a standard BTAM
format and stores informaticn and sets
flags in the INB when a remote .3270 error
status message is received. The appendage
runs in supervisor mode, disabled. See
Charts B1 through B5R for the logic flow
of IGGC19MB.

Two sets of subroutines can be accessed
as outlined in the following list. The
second column shows the subroutine accessed
at abnormal completion (either unit check,
program check, protection check, channel
data check, channel control check,
interface control check, or chaining
check). These subroutines are accessed via
an abnormal end appendage entry. The third
column shows the subroutine accessed at
normal completion.

When an automatic polling operation
terminates, either normally or with
permanent error, the usage count (an
indication of the total number of polling
operations using the terminal list at any
one time) of the terminal list employed is
decremented by 1. 1If, additionally, the TP
code of the last-executed CCW is not less
than the code for Read Index (this
indicates that an index byte has been read
from the channel), BTAM moves the last-read
index from byte 0 of the user's I/0O area
(or from byte 4 of the user's first buffer
if dynamic buffer allocation is being used)
to byte 36 of the DECB (DECPOLPT). After
completion is posted to the DECB, the user
may determine from the stored index byte
the identity of the responding station and
the action he wishes to take. BTAM uses
this byte, hence it should not be modified
by the user.



Abnormal Normal
TP-Op_Code Completion Completion
00 TPOOAB TPOO
01 TPXX TPO1
02 TPO2AB TPO2
03 TPO3AB TPO3
ou TPXX TPXX
05 TPOSAB TPOS
06 TPXX TPO6
07 TPXX TPO7
08 TPXX TPXX
09 TP09AB TPO9
OA TPOAAR TPXX
0B TPOBAB TB0B
0cC TPXX TPOC
10 TP10AB TP10
11 TP10AB TP10
12 TP12AB TP12
13 TPXX TPXX
20 TP21AB TP2A
21 TP21AB TP2A
22 EXIT EXIT
23 BRKTST BRKTST
24 EXIT EXIT
25 TP25 TP25

See charts Bl through B5A for the functions
performed by these subroutines.

World Trade Telegraph Terminal Channel End
and Aknormal End Appendage (IGGO019PD)

This appendage receives control from the
1/0 supervisor when a program controlled
interrupt, a channel end interrupt, or an
abnorral end interrupt occurs in connection
with a channel program generated by the
Read/write routine.

The primary function of this appendage,
when dynamic buffering is specified, is to
give control immediately to the PCI
appendage if the PCI bit is alone in the
channel and unit status. If the PCI bit is
present at the same time as CE and DE, if
no characters have keen read, and if this
is the first PCI, control returns to IOS.
If this is not the first PCI, before again
giving control to 1I0S, the appendage must
find the CCW preceding the last one used,
in order to store its address, incremented
by 8, in the channel status word. This
address is used to find easily the address
of the last buffer when I0S again gives
control to the Channel End appendage.

If the PCI bit is not present, the
appendage analyzes the channel and status
bytes. For all cormands of World Trade
Telegraph operations, channel end, device
end, unit exception, and unit check can be
considered as norral conditions. All the
other conditions are considered as errors
and control is given to the channel
end/aknormal end appendage (IGG019MB) to

take the appropriate action.

TPO1:

HIOREAD:

TPO7:

TP11:

A Prepare command has been halted
by a Halt I/0 as a result of a
RESETPL macro instruction (second
operand omitted), or the line has
failed.

If only CE, DE, and UE are
present and the last command is a
Prepare command, the FOT flag is
set in the status flags
(DECFLAGS) of the DECB, the IOB
exception flag is turned OFF, the
RESPN byte is reset, and channel
end goes to TPXX to give control
to the normal channel end
apovendage. (When a RESETPL is
successful there is no
transaction [no data has been
transferredl. Therefore, the
transmission count is decreased
by one since the normal appendage
[IGG019MB] increases this count
by one in any case.)

If only CE and DE or CE, DE,
and UC are present and the last
command is a Prepare command, a
character was entering the data
register of the adapter. Channel
end executes the next command in
order to read the characters that
are entering.

A Read command has been halted by
a Halt I/0 as a result of a
RESETPL macro instruction. The
CCW is updated and control goes
to IOS in order to reexecute the
Read command.

If the ID from a WT terminal does
not match the exvected ID,
channel end goes to TPXX. 1If the
ID does match, channel end goes
to I0S to restart the channel
program.

If the last command is a Read
command, a check is made to
determine whether at least one
character has been read. If no
characters have been read, a test
is made to determine whether UC
is present with CF and DE.

If the time-out bit is present
in the sense byte, the EOT flag
is set in the status flags
(DECFLAGS) of the DECB, the IOB
exception flag is turned OFF, and
channel end goes tc TPXX to give
control to the normal channel end
appendage.

If the lost data bit is
present in the sense byte, it is
reset and channel end goes to
TPXX. If one or more characters
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have been read, a test is
performed to determine whether
the last character is IAM or EOT.

If the last character is IAM,
the WRU flag is turned ON in the
status flags (DECFLAGS) of the
DECB. Then, if the last
character is IAM, EOT, or EOM,
the residual count in the IOB is
incremented by 1; that is, the
number of characters read is
decremented by 1. In all cases,
a check is made to determine
whether dynamic buffering was
used, and to take the approoriate
action.

If CE, DE, and UE are present
and the last command is a Write
command, or if UC is present and
if the data check bit is in the
sense byte, the IOB exception
flag is turned OFF, the sense
byte and the CSW are saved, and a
Write Break is executed.

If error counts are specified,
the data check counter is updated
and is compared with the
threshold data check counter; if
unequal, channel end goes to
TPXX. If equal, the IOB
exception flag is turned ON so
that the error recovery procedure
can print the appropriate

message.
TP23: The last CCW is a Write Break, so
the sense kyte and the CSW are
restored, the contention flag is
posted in the DECB, and channel
end goes to TPXX.
TPXX: Restores the registers and gives

control to the normal channel
end/abnormal channel end
appendage (IGGO19MB).

Iocal 3270 Channel End/Abnormal Engd
Appendage (IGGO19PA)

The local 3270 channel end/abnormal end
appendage receives ccntrcl frcm the I/0
supervisor (IOS) when a channel end or
aktnormal channel end interruption occurs
for a local 3270 charnel prcgram generated
ty the Read/Write routine (IGGC19MA).

I0S uses the address palced into the
appendage table of the DEB Ly the local
3270 BTAM Open executor whem it loaded

the appendage.

The local 3270 channel end/abncrmal end
appendage:

e Places information inie ccntrol block
fields.
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® Retries channel programs that the
local local 3270 ERF cculd not retry.

e Respcnds to local 3270 request—-for-
test (RFT) messages Oor recognizes
that an on-line test is in progress.

e Reccgnizes that OLTEP is using a
device,

The appendage places the residual count
from the IOBCSW field in the ICB into

the DECCCUNT field in the DECB. It places
the status bits frcm IOBCSW into the
LECCSWST field in the DECB. If abnormal
channel end occurred because of unit
check, the appendage places the sense

data from the IOBSENSO field in the IOB
into the LECSENSO field in the DECB.

If (1) bits 2 and 5 in the IOBFLAG1
field are zero, or (2) bit 5 in IOBFLAG1
is one and bits 5-7 in byte 2 in the
JIOBERRCT field are 010, 011, 101, or 110,
or (3) bit 5 in IOBFLAG1 is one and the
IOBECBCC field contains X'44', the
aprendage sets IOBERECT to zerc, turns
cff the busy bit (bit 1 in the IOBINCAM
field) in every IOB (if the operation
was Read Initial) or in the IOB for the
operation only (if the operation was not
Read Initial and a Read Initial operation
is not pending), and returns ccntrol to
10S.

If the local 3270 ERP indicated that
the aprendage should retry the channel
program (that is, bit 2 in the IOBFLAG1
field is one and bits 5-7 in byte 2 in
the IOBERRCT field are 111), tke appendage
sets the IOBFLAG1, ICBFLAG2, IOBSENSO,
TOBSENS1, IOBFLAG3, and IOBCSW fields
to zerc, sets the IOBECBCC field to X'7F°,
sets byte 2 in IOBERRCT to X'05*, and
returns ccntrcl to ICS+8.

If a local 3270 RFT message was received
(that is, the first three bytes of the
input area contain SOH % /), the appendage
ccnverts the message to a standard BTAM
RFT message, places the address of the
message into the IOBERINF field, schedules
the on-line test, and returms control
to I0S+4., If an on-line test is in
progress (that is, bit 7 in byte 1 of
the ICBINCAM field is one), the appendage
schedules the on-line test, and returms
ccntrol to IOS+4,

If CLTEP is using a device (that is,
bit 1 in the contrcl byte in the UCB is
one), the appendage turns c¢n bit 7 in
the DECFLAGS field in the DECB, and returns
control to IOS.

For the logic flow of the local 3270
channel end/abnormal end appendage
(166019P12), see Charts B9 and B10.



PCI (Program Controlled Interruct)
Appendage (IGG019NMC)

Normally, program controlled interrupts are
processed within a short time after the
channel command word is fetched by the
channel. The PCI appendage is entered from
the ICS interrupt handler or from the WT
terminal channel end/abnormal end appendage
(IGG019PD).)

Dynamic buffering uses the program
controlled interrupt feature to provide
program control over the assigning of
buffers to the Read or Write CCWs. For
Read cperations the PCI allows BTAM to
obtain a buffer from the buffer pool or to
set ur the next Read command, and if other
than the first buffer, to post the previous
buffer. For Write operations the PCI
indicates that BTAM is to obtain the
address of the next kuffer from the current
buffer, (low-order three Lkytes of the first
word in the buffer), and to set up the next
Write command. The PCI appendage will post
all buffers; on the first PCI there is no
buffer to post since the first PCI fetches
the first buffer.

With dynamic buffering, each Read or
Write text CCW causes a PCI. The PCI
appendage sets up a ouffer address and
alters the existing CCWs. This Read or
Write cycle with PCIs will continue until a
channel end interrupt occurs (end of block
or end of transmission, or an error
condition). (See Chart Cl1 for logic flow
of PCI appendage).

The chain of commands that nerform the
Read or Write text operations with dyramic
buffering has four CCWs. Initially
constructed by the Real/Write routine, the
four CCWs are actually a loop consisting of
alternate Read or Write text commands and
Read skip or transfer-in-channel (TIC)
commands (see Figure 5). The Read skip or
the invalid TIC (TIC with an invalid
transfer address) prevents the Read or
Write text CCW (other than the first) from
being executed until the PCI apvendage has
updated the next“Read or Write CCW with the
proper buffer address. After the buffer
address has been updated, the Read skip or
invalid TIC is altered to a TIC for the
next Read or Write text CCW.

Read Operations-Exceptional Conditions:
The PCI flag in a CCW fetched cn data
chaining normally causes the interruption
to occur within one character time after
the CCW is fetched. The time of
interruotion, however, depends on the CPU
model and the current activity in the
system and may be delayed even if the
channel is not masked. The unpredictable
nature of the interruption time is further

complicated by the fact that on the
multiplexer channel the interruption may
occur only between character times.

As a result of the precefing
considerations, precautions must be taken
to ensure that if the PCI is delayed so
that there is not time to get a buffer, the
read operation will terminate in an
acceptable manner. £ach of the two Read
text commands in the loop is followed by a
Read command with the PCI ard Skip flags
on, so that if the PCI on the Read text
command fails to occur in time, the Read
skip command is executed (with a large
count). The Read skip command continues
reading data into the channel, but Roes not
place the data into main storage. Thus,
termination of the Read operation occurs at
the normal time, when EOB or EOT is
received, and the line has been cleared of
data, so that the problem program may
request retransmission of the message.
After the Read skip completes, bit 4 of
DECFLAGS is turned on.

The PCI flag in the Read skip command
serves as an indication to post the
previous buffer and to free the unused
buffer in the event that one was supplied,
but was not obtained in time for the PRead
operation.

The second exceptional condition occurs
when the PCI does occur in time, but no
buffer is available. 1In this case, the IOB
for the line is chained to a buffer request
queue (two pointers are maintained in the
access method section of the DEB for this
purpose). The buffer request queue has
first priority for any buffers that are
released via the buffer (REQBUF/RELBUF)
routine. If a buffer becomes availakle
while the request is active, it is assigned
to the Read operation by the Ruffer
routine. If no buffer becomes available,
the PCI flag in the Read skip serves as an
indication to dequeue the buffer request
and to post the previous buffer. The PCI
appendage also frees any buffer that became
available too late for the Read operation.

Write Operations - Exceptional Conditions:
The first condition described in the
preceding section may also occur for Write
operations, but it is much simpler to
handle. If this condition occurs, an
invalid TIC command is executed causing a
program check, which causes the abnormal
end arpendage to Le entered. This
appendage gets the next buffer address and
restarts on the next Write command.

The second condition cannot occur for
Write operations. When a PCI occurs on a
Write text command, the address of the next
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START First buffer being filled

READ
After PCl on Read A and

Before PCl on Read A before PCl on Read B
CCw 1 Read A l Read A I
ccw 2 |Read - Skip ] |nc J~|
CCW3  |Read X | Read B I
cew 4 I Tc ]._J lRead - Skip I
WRITE

Before PCl on Write After PCl on Write A and

A before PCl on Write B
cew 1 [write A ] lWrire A l
ccw 2 ITIC (invalid addr) ] | TIC I__'
CCw 3 IWrite X ] lwme B |
CCw 4 [TIC '——‘ | TIC (invalid addr) J
Figure 5. Dynamic Buffering Read/Write CCWs

buffer is obtained from the current buffer,
and the next Write command is updated with
the buffer address.
a chain address of zeros, the chain data
flag is turned off in the next Write

If the next buffer has

Second buffer being filled

After PCl on Read B

and before PCl on Read C

Y

Read C j

Iiecd - Skip

Read B

|T|C

J__

After PCl on Write B and

before PCl on Write C

Y

| Write C

l TIC (invalid addr)

hlc (invalid addr)

| ic

J._4

devices.

nth buffer being filled

After PCl on Read n

Read n |

p—

Y

IRead n+l j

I}ead - Skip l

After PCl on Write n

Write n ]

e -
Y

|Wrire n+l l

|TIC (invalid addr) |

When the I/0 supervisor (IO0S)

receives control after an I/0 interruption
from a local 3270 device and finds the
attention bit on in the CS%, ICS uses
UCBATI and ATNTAB to locate the first-

command so that the operation terminates on
that command. The count for the last Write
command is taken from the DECB (DECLNGTH).
The TIC command is made valid by updating
the address to point to the next Write
command.

local 3270 First-level Attention
Foutine (IECTATEN)

Luring system generation, the address
cf the local 3270 first-level attention
routine (IECTATEN), which is resident
in the nucleus, is placed into the
attention routine table (ATNTAB), and
an index that gives the position of the
address in the table is placed into the
UCBATI field in the UCBs for local 3270
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level attention routine and branches to
it.

If the local 3270 device is not part
cf an open line grouf (that is, the IRB
address field in the UCB is zerc), the
attention routine returns ccnttol to IO0S.
If an error occurred (that is bits other
than attention and device end are om in
the CSW), the attention routine turns
on the intercept flag (bit 3 in the UCBFL1
field) in the UCB and returns control
to I0S+4. If the skip flag (bit & in
the control byte in the UCB) is cn, the
attenticn routine turns on the attention
flag (bit 7 in the contrcl kyte), and
returns control to IOS.



If the skip flag is not on and the
attention flag is on, the attention routine
returns control to ICS. If the attention
flag is rct on the read initial pending
flag (kit 5 in the control tkyte in the
UCB that has device index of one) is not
cn, the attention routine adds omne to
the attention count field (in UCB that
has a device index of one), sets the
attention flag (in the UCB for the device
that caused the attention interruption),
and returns ccntrol to I0S. If the read
initial pending flag is on, the attention
rcutine turns it off and scledules the
lccal 3270 second-level attention routine
(IGG019PG) by obtaining the IRB address
from the UCB and the IQE address fron
the IRB, placing the address of the UCB
for the device that caused the attention
interruption into the IQEPARAM field of
the IQE, and passing contrcl to the
asynchronous exit effector stage 2.
ccntrol returns to it, the attention
routine returns control to IO0S.

When

For the logic flow of the lccal 3270
first-level attention routine (IECTATEN),
see Chart C2.

Local 2270 Second-level Attention
Routine (IGGO19PG)

The local 3270 second-level attention
routine (IGGO19PG) is an asynchronous
routine that is scheduled (through the
asynchronous exit effector) by the loecal
3270 first-level attention routine
(IECTATEN) by the local 3270 BTAM SVC
routine (IECTSVC) to start a pending Read
Initial operation. The seccnd-level
attention routine resides ir SYS1.SVCLIB;
it is loaded into the problem program's
partition or region ty the local 3270
BTAM Open executor (IGG0194¢Q).

The attention routine finds the
initialized I0B, using the contrcl block
link field (in the UCB that has a device
index of one), the DEBDCBAD field in the
DEB, and the prcduct of the initialized
BLN field (in the UCE that has a device
index of one) and the CCBEIOBX field in
the CCE and the DCBIOBAD field in the
DCB. If the RLN of the device that caused
the attention interruption (giver in the
device index field in the UCB for that
device) is the same as the RLN of the
initialized IOB (given in the initialized
RLN field in the UCB that has a device
index of one), the attention routine,
passing the address of the initialized
IOB, invokes EXCP (SVC0) to start the
Read Initial operation.

If the RLNs are different, the attention
routine finds the IOBR for the device that
caused the attention interruption, using
the control tlock link field, the DEBDCBAD
field, and the product of the device index
(in the UCB for the device that caused
the attention interruption) and the
CCEEIOBX field and the DCBIOBAD field.

The attention routine copies tke channel
program area and the IOBECEPT, IOBFLAGH1,
and IOBFIAG2 fields from the initialized
I0B into the IOB for the device that

caused the atterntion interruption and,
Fassing the address cf the newly initalized
IOE, invokes EXCP (SVC 0) to start the

Read Intitial operation.

When control returns from EXCP, the
attention routine zeros the initialized
FLN field (in the UCB that has a device
index of one), places the RLN of the
device that caused the attenticn
interruption into the DECPCIPT field in
the DECB, and returns ccntrcl to the
a synchronous exit effector.

For the logic flow of the lccal 3270
second-level attenticn routine (IGGO19PG),
see Chart C3.

Local 3270 BTAM SVC Routine (TECTSVC)
The local 3270 BTAM SVC routine (IECTSVC)
checks and sets attention handling flags
in the UCBs for local 3270 devices. The
SVC routine, which is resident in the
nucleus, has five entry points
corresponding to five attention handling
furcticns:

e TECTRDIL - Queue a Read Initial
request if no outstanding attention
irterrurtion exists for the line
group.

e IECTATRL - Reset the attention flag
for a device ané update the attention
ccunt for the line group.

e IECTCHSL - Set the skip flag for
a device in order to inhibit Read
Initial operations.

e TECTCHAL - Reset the skip flag for
a device in order to permit Read
Initial operatioms.

e IECIRSTL - Dequeue a Read Initial
request.

The SVC routine is irvcked Ly means of
SVC 116; a routing ccde determines which
of the five entry points receives control.

IECTRDIL Entry Point: The SVC routine
is entered at IECTRDIL from the BTAM
Read/Write routine (IGGO019MA) during
Frocessing of a Read Initial regquest.
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(The Read/Write routine uses IECTRDTI,

an internal macro instruction that
determines the address of the UCB for

the device and invokes SVC 116 with a
rcuting code of zero.) If the address

cf an invalid UCB is received, the SVC
routine returns control to the Read/Write
rcutine with a return code cf X'08¢,

If at least one attenticn interruption

is outstanding (that is, the attention
count field in the UCB that has a device
index cf cne is greater than zero), the

SVC routine returns control to the
Read/Write routine (thorugh the SVC Exit
routine) with a return code of Xx'00°'.

If no attention interruption is
outstanding, the SVC routine queues the
Fead Initial request by setting the read
initial pending flag (bit 5) in the control
byte in the UCB that has a device index

cf one. The SVC routine places the device
index from the UCB for the device specified
in the Read Initial request into the
initialized RLN field in the UCB that

has a device index of one. The SVC routine
returns control to tlke Read/Write routine
(through the SVC Exit routine) with a
return code of X'04'.

IECTATRL _Entry Point: The SVC routine

is entered at IECTATRL from the BTAM
Read/Write routine during processing of
any Read or Write request. (The Read/Write
routine uses IECTATNR, an internal macro
instruction that invckes SVC 116 with

a routing code of one.) If the address

cf a UCB that is invalid or that is not
for a local 3270 device is received, the
SVC routine returns control to the
Read/Write routine with a return code

cf X'04'., If the attention flag (bit

7 in the contzcl byte) in the UCB for

the device specified in the Read or Write
request is off, the SVC routine returns
ccntrol to the Read/Write rcutine (through
the SVC Exit routine) with a normal return
cocde (X'00'). If the attention flag is
on, the SVC routine turns it off. 1If

the skir flag (bit 6 in the control byte)
in the UCB for the device specified in

the Read or Write reguest is on, the SVC
routine returns control with a normal
return code, If the skip flag is off,

the SVC rcutine subtracts one from the
attention count field in the UCB that

has a device index of one and returns
control to the Read/Write routine (through
the SVC Exit routine) with a normal return
code.

IECTCHSL _Entry Point: The SVC routine

is entered at IECTCHSL from the expansion
cf the CHGNTRY macro instruction when

the SKIP operand is specified. (The
expansion invokes SVC 116 with a routing
code of two.) If the address cf a UCB
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that is invalid or that is not for a local
3270 device is received, the SVC routine
Ieturns contrcl to tke macrc instruction
exransicn with a return code of X'08*.

If the skip flag in the UCB for the device
specified in the skirp request is on, the
SVC routine returns control to the macro
instruction expansion (through the SVC
Exit routine) with a normal return code
(X*00'). If the skip flag is off, the

SVC routine *turns it on. If the attention
flag in the UCB is off, the SVC routine
Ieturns contrcl with a normal return code.
If the attenticn flag is on, the SVC
routine subtracts one frcm the attention
count field in the UCB that has a device
index of one and returns cortrcl to the
CHGNTRY macro instruction expansion
(through the SVC Exit routine) with a
normal return code.

IECTCHAL Entry Point: The SVC routine

is entered at IECTCHAL from the expansion
cf the CEGNTRY macro instructicn when

the ACTIVATE operand is specified. (The
expansion invokes SVC 116 with a routing
ccde of three.) If the address of a UCB
that is invalid or that is not for a local
3270 device is received, the SVC routine
returns control to the macro instruction
exransion with a return code of X'08°,

If the skip flag in the UCB for the device
specified in the activate request is off,
the SVC routine returns control to the
macro instruction expansion (through the
SVC Exit routine) with a normal return
code (X'00'). If the skip flag is on,

the SVC routine turns it off. If the
attention flag in the UCB is off, the

SVC routine returns control with a normal
return code. If the attention flag is

cn and the read initial pending flag in
the UCE that has a device index of cne

is off, the SVC routine adds one to the
attention count in the UCB that has a
device index of one and returns control
with a normal return code. If the read
initial pending flag is on, the SYC routine
turns it off and schedules the local 3270
second~level attenticn routine (IGGO19PG)
by obtaining the IRB address from the

UCB and the IQE address from the IRB,
placing the address cf the UCB for the
device specified in the activate request
into the IQEPARAM field of the IQE, and
passing contrcl to the asynchronous exit
effector stage 2. When control returns

to it, the SVC routine returns control

to the CHGNTRY macro instructicn expansion
(through the SVC Exit routine) with a
normal return code.

IECTRSTL Entry Point: The SVC routine
is entered at IECTRSTL from the expansion

cf the RESETPL macro instruction when
a local 3270 device is specified. (The
expansion invokes SVC 116 with a routing

——



code of four.) 1If an invalid address

or the address of an invalid UCB is
received, the SVC routine returns control
to the macro instruction expansion with

a return code of X'0C'. If the address
of a UCB that is not for a local 3270

device is received, the SVC routine returns

control with a return code of X'08'.
If the Read Initial cperation is in

frcgress (that is, the read initial pending

flag in the UCB that has a device index

cf one is off), the SVC routine returns
control to the macro instruction expansion
(through the SVC Exit routine) with a
return code of X*04', If the Read Initial
request is queued (that is, the read
initial pending flag is on), the SVC
routine turns the read initial pending
flag off and passes control to the Post
routine to post (with a completion code

cf X'48') the ECB associated with the
gqueued Read Initial request. When control
returns tc it, the SVC routine returns
control to the RESETPL macro instruction
expansion (through the SVC Exit routine)
with a return code of X'00°*.

For the logic flow of the local 3270

ETAM SVC routine (IECTSVC), see Charts
c4, C5, and C6.

Error Recovery Procedures

The Error Recovery Procedures (ERP)
routines are a composite set of routines
designed to diagnose and recover, if
possikle, from all errors occurring during
telecommunication operations. The error
routines perform the following basic
functions:

1. Automatic retry of all errors not
involving data transfer.

2. statistical recordinag of temporary and
rermanent unit check errors.

3. Error messages to the operator console
for all permanent errors.

In addition, the following optional
features can be included and performed by
ERP.

1. 1If, in the DCRBR macro, the LERB operand
specifies the address of the line
error recording block (LERE) and the
EROPT operand specifies C, (with any
of the possible valid combinations),
and if the LERB macro instruction is
coded, ERP will maintain a count of
all data check, timeout, and
intervention-required errors, and a
count of transmissions on the 1line.

2. If EROPT=W (with any of the possible
valid combinations) is coded in the

DCB macro instruction, ERP will retry
Write operations for write errors that
occurred during text transfer. This
varameter, W, is valid only for
start-stop terminals; it is ignored
for BSC stations as BSC Write
operations are always retried. (Write
operations are not retried, however,
if dynamic buffering is used.)

3. If EROPT=R (with any of the possible
valid combinations) is coded in the
DCB macro instruction, ERP will retry
Read operations for read errors that
occurred during text transfer. This
Farameter, R, is valid for certain
start-stop terminals; it is ignored
for BSC stations as BSC Read Text
operations are always retried. (Read
cperations are not retried, however,
if dynamic buffering is in use.)

The Read and Write retries will not be
performed for devices not capable of
accepting them. See the DCBERROP field in
Table 1 (Appendix B) for the tyres of
stations for which retries can be
performed.

Consisting of 27 modules, ERP operates
in the nucleus error transient area with a
supervisor protection key. The routines
are entered from BTAM through I0S, and are
always entered through the Control module
(IGEOOO4A or IGEO004C). The other modules
are called as needed for error checking and
error recovering.

The error recovery control module sets
up the linkage for subsequent loads of BTAM
error modules. It then determines if entry
is due to an initial error (i.e., one that
occurred in a user-program Read or Write
operation) or as the result of an ERP
channel program execution. If it is an
initial error, the error flags in IOB are
set on to indicate that ERP is in control.
By checking the condition code, the sense
bytes, and the status bytes in the CSW, ERP
determines the type of initial errors
encountered and links to the proper error
recovery routine.

If ERP was previously in control upon
entry to the control module, it checks to
determine if an error retry was attempted.
If it was, ERP checks to see if the error
was recovered. If there is still an error
(it may possibly be a different type of
error on the same line), the control module
determines the type of error and links to
the prover routine via the communications
vector table (CVT) XCTL routine. If the
error retry count has been réached, and
statistical data recording is required, ERP
exits to the Statistical update routine
(part of the resident supervisor) which
updates the Outboard Recorder (OBR) before
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going to the supervisor Post routine to
post the operation complete with error
(X'41°'). Otherwise, if the error was
recovered, or the retry count was not
reached, ERP checks to see if statistical
recording is required. If the error was
recovered, the ERP-in-control flags in the
I0OB are turned off and ERP exits to update
the statistic table before going to
supervisor Post to post the event complete
without error (X'7F'). If no statistical
recording is required, ERP simply goes to
supervisor Post to post the event complete
(X*'7F*'). If the retry count was not
reached and an error occurred, ERP checks
for the type of error encountered and then
links to the proper ERP module by the CVT
XCTL routine.

The remote 3270 Error Post routine
(IGE070u4B) formats tike address and error
information from a remote 3270 error
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status (SOH % R) message into a T-type
record. The Error Pcst routine receives
centrol from the BSC ERP contrcl routine
(IGEOO4C). The Error Post routine passes
control to the TP recorder (IGEQ€25F)

to have the T-type record recorded in
SYS1.LCGREC.

See Charts EO-E9, F0-F9, G0-G9B, and
c0A-J2C for the logic flow cf the ERP
rodules.

For a description of the ERP rouitnes

for the local 3270 display system, see
Aprendix L.

Buffer Routine (IGG019MS)

When the user specifies a buffer pool, he

may wish to use the REQBUF and RELBUF macro

instruction to obtain from the pool, or



restore to the pool, one or more buffers.
The Buffer routine performs these
functions, when entered from REQBUF or
RELBUF via SVC 58. (See Chart 06 for the
logic flow of the Buffer routine module.)

When dynamic buffering is being used,
the Buffer routine is activated
asynchronously by the channel end appendage
(IGG019MB) and the PCI appendage (IGG019MC)
to provide managerent of buffers for the
channel program already started. The
routine is always resident and disabled.

The address of the buffer pool is
located in the DCB; the address of the
Buffer routine is in the DEB following the
table of UCB addresses. The Buffer routine
manages a last-in first-out (LIFO) queue of
buffers for each buffer pool through use of
the buffer control block (BCB). The buffer
control block is an 8-byte area in storage
whose address is contained in the DCB
(DCBBUFCB field). The initialization and
location of the BCB is dependent on the
choice of buffering techniques. Refer to
the publication IBM System/360.0Operating
System: Basic Telecommunications Access
Method, GC30-2004.

The buffer control block contains the
address of the first available buffer, the
count of available buffers, and the length
of each buffer (all are the same length).
The length includes the fullword chaining
address of the next available buffer. See
Figure 6.

Buffer Control Block (BCB)

Address of first No. of available] Buffer
luvail\::bile bufferl buffers . |engl;th
1 2 3 4 5 6 7 8
4 bytes Buffer Pool
Buffer A T B :
L
’ -
Buffer B lc |
. -
Buffer C T D ll
1
L]
L]
L]
T —N_
Buffer N 0 :
L

Figure 6. Buffer Control Block

The address of the Buffer routine is
placed in the DEB following the table of

UCBs. Following the address is a pointer
to the request queue and then a pointer to
the last entry in the request queue.

(These requests are the I0OBs for the
lines.) These request elements are
requests for buffers for Read operations
and are placed in the queue only by the PCI
appendage. Each element is linked, via the
Read CCW requiring the buffer address with
a pointer in the data address field, to the
next CCW requiring a buffer. (See Figure
7.)

Elements are removed from the queue by
the Buffer routine when buffers are
returned to the buffer pool.

Section of the DEB
} Bufter Routine

-1 t First Entry in Request Queue

/
I
: t Last Entry in Request Queue B
]
! !
! |
: 108-A 108-B : 10B-N
! i
' |
{ voel
' ]
| |
! I
\\ \
Channel program ccw
areas containing C r ccw s |CCwW ' CCW C CcCw 0
read CCWs A B N
r- :ding buffers

Figure 7. Buffer Request Queue

Change Entry Routine (IECTCHGN)

The Change Entry routine is entered via the
expansion of a CHGNTRY macro instruction
specifying SSALST, SSAWLST, AUTOLST, or
AUTOWLST. The macro expansion includes a
V-type address constant that generates an
automatic call for the routine when the
problem program is link-edited. The
routine performs the function of physically
restructuring the polling list in order to
cause an entry to be skipped or
reactivated.

If SKIP is specified as the action
operand, the entry corresponding to the
index value specified in the position
operand will be removed from the list of
active entries, the active entries which
followed it will be moved up an amount
equal to the entry width, the skipped entry
will be placed in the position previously
occupied by the last active entry, and the
number of active entries will be
decremented.
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If ACTIVATE is specified as the action
operand, the entry corresponding to the
index value specified in the position
operand will be removed from the list of
inactive (skipped) entries. BAll inactive
entries which precede it in the list and
all active entries of greater index value
will ke moved down an amount equal to the
entry width. The activated entry will be
placed in the slot previously occupied by
the active entry of next greater index
value or by the first inactive entry. The
number of active entries will be
increrented.

Issuing a CHGNTRY macro causes no action
to be performed if the list is currently in
use by a Read operation, if the specified
entry is already active (for ACTIVATE) or
inactive (for SKIP), or if the operand
specifying the position of the entry is too
large (i.e., no such entry exists).

Return Codes
A return code in register 15 indicates the
result of issuing the CHGNTRY macro.

Meaning

The requested action was
performed or was not needed (for
SKIP, the entry was already
skipped; for ACTIVATE, the entry
was already active). (This code
is also returned if the operand
specifying the position of the
entry is 0.)

X'ou" The requested action was not
performed, because the list was
in use.

X'08" The requested action was not
performed, kecause the operand
specifying the position of the
entry was too large.

(See Charts K1 and K2 for logic flow of
IECTCHGN) .

Edit Routine (IECTEDIT)

The Edit routine is entered via the
expansion of a TPEDIT macro instruction
issued in the user program. The purpose of
the routine is to edit data received from
an IBM 50 Magnetic Data Incriber attached
to an IBM 2772 Multipurpose Control Unit.
The routine scans the input area into which
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IBM 50 MDI data is received, for special
MDI control codes, such as LZ (left zerxro
£i11), LZS (left zero start), DUP
(duplicate), and CAN (cancel). Upon
encountering one of these codes, the
routine performs the appropriate function
such as duplicating specified characters
from the previous record, deleting
cancelled records, and performing left-zero
justification. Information in a parameter
list passed to the routine from the TPEDIT
macro governs the execution of certain of
the functions. At user's option, records
found to be error will be passed to the
user-specified error exit routine; the
record so passed is preceded by an error
description word that conveys the nature of
the error.

Line Error Print Routine (IECTLERP)

The Line Error Print routine is entered via
the expansion of a LERPRT macro instruction
issued in a BTAM problem program. The
macro expansion includes a V-type address
constant which generates an automatic call
for the routine when the problem program is
link-edited. The routine will set up to
print line error counts for data check,
intervention required, non-text timeout
errors, and the number of transmissions for
the lines specified in the LERPRT macro
instruction or for all lines in the line
group. These counts are obtained from the
line error recording block (LERB), the
format of which is shown in Figure 8.

The routine initializes the pointers
before checking for a line group print. If
counts for an entire line group are to be
printed, the routine determines the number
of lines from the data extent block field
DEBNMEXT. Since the pointers are
initialized to the line prior to the 1line
to be printed, the routine now picks up the
line to be printed, updates all the
accumulative counters, and places the
counts in the generated message before
exiting to Write to Operator (WTO) to print
the message on the system console. The
message area and error counters are
cleared. If messages are to be printed for
all lines in the group, the routine checks
to see if all lines have been printed by
looping back to step to the next line in
the group. When all messages for lines
have been printed, the routine returns to
the problem program. (See Chart F7 for
logic flow of IECTLERP).



(Hex) (Dec) 0 \ 1 \ 2 \

0 0 TOTAL TRANSMISSIONS
} ACCUMULATORS
4 4 DATA CHECK INTERV REQ
8 8 TIMEOUT
TRANSM |DATA CHECK COUNTERS
oc 12 INTERV REQ] TIMEOUT
TRANSM |DATA CHECK THRESHOLDS
10 16 |INTERV REQ| TIMEOUT
(RESERVED)
Figure 8. Format of Line Error Recording Block (LERB)

Line Open Routine (IECTLOPN)

The Line Open routine is entered via
expansion of the LOPEN macro instruction
issued in a BTAM proklem prograr to attempt
to correct an error which occurred at Open
time or to reestablish data set (modem)
synchronism for a line using an IBM 3977
Model 2 modem. The macro expansion
includes a V-type address constant which
generates an automatic call for the routine
when the problem program is link edited.
The error is indicated ky a return code of
X'14* in register 15 after the problem
program has issued a READ or WRITE macro
instruction.

The routine builds the channel program
needed to correct the error condition, then
issues an EXCP to execute that program.

The routine first verifies that the
line group data set has been opened, the
user-specified relative line nurber is
valid, the IOB is not busy, and the
transrission control unit is operational.
If any of these conditions is not true, the
routine returns to the user program with
the agpropriate return code (x'10°', Xx'0OC‘,
X'08', or X'04, respectively) in register
15. If OLTEP is using the device, the
routine returns control to the problem
program with a return code cf X'14' in
register 15. Before checking for an
operational TCU, the routine checks whether
the device specified in the LOFEN macro
instruction is a local 3270 device. If
it is, the routine turmns on the busy flag
(bit 1 in IOBINCAM), sets up an Erase/Write
command to unlock the keyboard and reset
the modified data tags, and starts the
channel program by issuing EXCP. If the
device is not a local 3270 device, the
routine checks whether the TCU is
operational.

The routine then sets the busy flag
(bit 1 of IOBINCAM) and sets up a Disable
command. If the TCU is a 2702, a Set
Address (SAD) conrand is set up following
the Disable; if the TCU is a 2701 or 2703,
no SAD command is set up. Then, if the TCU
is a 2701 or 2703 with a BSC adapter, a Set
Mode command is set up following the
Disable or SAD command; otherwise, no Set
Mode command is set up. The routine then,
via EXCP, starts the channel program -just
built.

If the channel program is not posted
complete in the ECB within about four
seconds, the routine sets the SAD/Enable
error flag in IOBINCAM and returns to the
user program with a return code of X'04°' in
register 15. If the channel program is
posted complete, the routine determines if
that completion was normal (X'7F' in ECB).
If so, the routine turns off the SAD/Enable
error and busy flags in IOBINCAM and
returns to the user program. If the
completion was not normal, the routine
turns on the SAD/Enable error flag and
returns to the user program with a return
code of X"0u4'.

See Chart 07 for the logic flow of
IECTLOPN,

Translate Routine (IECTTRNS)

The Translate routine is entered from the
expansion of the TRNSLATE macro instruction
issued by a BTAM problem program. The
macro expansion includes a V-type address
constant that generates an automatic call
for the routine when the problem program is
link edited. The routine checks first for
dynamic buffering. If dynamic buffering
was not specified, the routine checks for a
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count greater than 256 in which case it
translates 256 kytes and loops kack to
check again. When the count is less than
256, IECTTRNS translates the remaining
number of bytes and exits.

When dynamic buffering is specified and
the count is given, the count is adjusted
for the link field. The routine translates
256 bytes at a time until the count is less
than 256. After translating the buffer,
the routine checks for last buffer. If
this is the last kuffer, the routine exits;
otherwise, it loads the address of the next
buffer, loads the count from the DCB,
adjusts the count for the link field, and
begins the 256 kyte translating loop.

If dynamic buffering was specified and
the count was not given, the routine gets
the count from the DCR and then performs
the same as if the count had keen specified
with dynamic buffering. (See Chart 08 for
logic flow of IECTTRNS.)

On-Line Testing

On-line testing is an optional BRTAM
facility that perrits the user to verify
proper operation of terminals and of the
communication lines that link them to the
computer, and to aid in diagnosing line or
terminal troubles. On-line testing centers
around transmission of predefined standard
test rmessages, whose formats derend on the
purpose of the test.

The user requests transmission of test
messages during normal BTAM operation, and
only the communication lines and terminals
he specifies are involved; data
transrission proceeds as usual cn other
lines. Operation of the user's problem
prograr is affected only to the extent of
the line time required for test
transmissions and of the CPU time required
to process requests for tests.

On-line testing is available only if the
user codes T among the EROPT options in the
DCB macro for the affected line group.

This causes the on-line test control
module, IGGO19MR or IGG109PI, to be loaded
at Open time.

-On-line testing is implemented somewhat
differently for start-stop lines, for
binary synchronous lines, and for local
3270 devices, and the three types are
therefore discussed separately.
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Oon-Line Testing for Start-Stop
Communication Lines

For start-stop communication lines, test
requests may be initiated only at remote
terminals. The tests requested may involve
message switching, comparing of the
contents of a test message to a stored
pattern in main storage, sending a string
of characters to a specified terminal, or
checking the IBM SELECTRIC typing element
mechanism of a terminal printer.

Test request message formats always
begin with a five-byte zoned decimal field
containing 9's. Any such message received
by a Read text command is recognized as a
test request message by the channel end
appendage (IGG019MB), which transfers
control to the On-Line Test Control Module
(IGGO019MR) without posting the operation as
complete in the DECB for the line.

IGGO019MR sets up and executes the channel
program appropriate to the kind of terminal
and line involved, and sends the requested
test message. In generating the channel
program, the module uses the SVC 66 module
(IGC0006F) and the appropriate
device-specific test module: IGCO0106F (for
1030), IGC0206F (for 1050), IGCO306F (for
1060), IGCO4O6F (for 2740), -IGCO0906F and
IGCOAO6F (for 2741), or IGCO506F anAd
IGCO0606F (for 2260,/2848), or IGCOBO6F (for
2760). These are type 4 SVC routines that
operate in the SVC transient area.
IGC019MR is entered from the channel end
appeandage each time channel end occurs
during the on-line test, and upon
determining that the test is completed,
frees any main storage used by the channel
program as a test message area, and
restores the problem program Read Initial
operation.

On-Line Testing for Binary Synchronous
Communication Lines

On-Line tests for BSC lines may be
requested by the central computer, by
remote computers or terminals, or both,
depending upon the type of test and the
line and computer/terminal configuration.
There are 34 types of tests, not all of
which apply to all configurations.

To request a test at a remote computer
or terminal, the operator at that location
enters a message, called a request-for-test
(RFT) message, having a special format. To
request a test at the central computer, the
programmer codes an ONLTST macro
instruction in his problem program at the
point at which he wishes a test to be
performed. The ONLTST macro generates the



proper RFT message and sends it to the
remote computer or terminal the user
specifies in the ONLIST macro. The format
of the RFT message is the same whether it
is sent by the central computer or is
received by the central computer from a
remote computer or terminal.

Transmission of an RFT message is
followed by one or more transmissions of
test messages. The RFT message contains a
field called the X field, by which the user
codes the test type, from 00 to 34, to be
performed. The test type governs the
sequence of I/0 operations comprising the
test and determines the content of the test
message.

Type 00: For this test type the RFT
message is accomplished by user-specified
text data. For RFT messages received from
a 2770 or 2780 terminal the text data is
part of the RFT message; for RFT messages
received from other types of BSC stations
or sent to any tyre of BSC station, the
text data is sent as a sevparate test
message. When the RFT message includes the
text data, the text data is received only
once, and the receiving computer sends a
single acknowledgment in reply. When the
text data is contained in a separate test
message, the computer or terminal sending
the RFT sends the test message the number
of times specified in the Y field of the
RFT message. The Y field may specify from
1 to 99 transmissions. The receiving
corputer or terminal sends an
acknowledgment after each message.

Type 01: For this test type the RFT
message includes user-specified text data.
The computer or terminal receiving the RFT
message acknowledges it, sets up a test
message containing the text data, and sends
the test message the number of times
specified in the Y field of the RFT
message, from 1 to 99. The computer or
terminal receiving the test messages sends
an acknowledgment each time a message is
received. Notice that in type 00 tests the
computer or terminal that sends the RFT
message also sends the test messages, and
receives acknowledgments in reply, while in
type 01 tests the corputer or terminal that
sends the RFT message receives test
messages in reply.

Types_02-34: For these types of tests,
test messages consist of BTAM-defined,
rather than user-specified, text data.
Otherwise, they are similar to type 01
tests. When BTAM receives an RFT message
it examines the X and Y fields, selects the
test message designated by X and sends it
the number of times specified by Y (from 1
to 99).

RFT message formats always begin with a
two-byte field containing SOH %. Any such
message received on a Read Initial or PRead
connect operation or on a Read Continue
operation after a general pcll of a remote
3270 display system or sent via ONLTST
macro is recognized as an RFT message
by the channel end appendage, IGGO19MB,
which transfers control to the On-line
Test Ccntrol module (IGGO19MR) without
posting the operation as complete in the
DECB for the line. IGGO19MR sets up and
executes the channel program appropriate
to the kind of transmission code (EBCDIC,
USASCII, or TRANSCODE) and kind of test
requested. IGGO19MR uses the SVC 66
module (IGCO0006F) and the On~Line Test
Control (BSC) module (IGCODO6F) to set
up the kind of channel program needed,
and (via XCTL from IGCO0006F) uses module
IGC0706F, IGCO0806F, IGCOEO6F, IGC1406F,
IGCOF06F, IGC1306F, IGC1006F, or IGC1106F
if BTAM-defined test messages are to be
sent. These modules provide to the channel
prcgran the requested kind of test message,
and start the channel precgram. IGGO19MR
is entered from the channel end appendage
each time channel end occurs during the
on-line test. Each time it is entered,
it determines whether the test has been
completed (i.e., all requested test
messages have been sent), restarts the
channel program as necessary for each
test message transmission, performs error
checking, and accumulates error counts.
When all test messages for a given on-
line test have been sent, IGGO19MR writes
to the operator of the central computer
a message containing the error counts
for the operation and restores the problen
program Read Initial of Read Connect
operation.

If the RFT messagdge was received on
a Read Ccntinue operation, the operation
is posted complete, and an EOT is placed
into the first byte of the input buffer.

Note: For the logic flow of on-line test
modules for the remote 3270 display systen,
see Charts D1 through DS, TC and TO1,

and T10 through T15.

When the user program iritistes an
on-line test, test mode is not entered
until BTAM receives an ACK-0 from the
remote station. If after seven retries the
ACK-0 has not been received, the test is
aborted, and the user-program Read Initial
or Read Connect operation is restarted.

During the test, up to 25 consecutive
WACK responses will be accented by BTAM
from the remote station before the test is
aborted.
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Cn-Line Testing for Local 3270 Devices

Oon-line tests for local 3270 devices are
requested frcm the lccal 3270 display
station by entering a regquest-for-test
(RFT) message. Transmissicn of an RFT
message is followed tky one cr more
transmissions of a test message. The

RFT message contains an X field in which
the display station operator codes the
test type, from 23 tc 28, to be perfornmed.
The test type governs the sequence of

I/C operations making up the test and
determines the content of the test message.

RFT messages received on a Read Initial
operation from a local 3270 display station
are recognized by the local 3270 channel
end/abnormal end appendage (IGGO19PA).

By means of the asynchronous exit effector,
the appendage schedules the local on-line
test control (IGGO19PI) without posting
the operation complete in the DECB.
IGGO19PI sets up the type of test
requested, handles I/0O interruptions
during the test, and ends the test. By
means cf SVC 66, IGGO19PI passes control
to the start-stop on-line test control
(IGC0006F), which transfers control to
the local 3270 on-line test control
(IGC1206F) . IGC1206F sets up the channel
program for the type of test requested
and passes control to a 3270 EBCDIC test
module (IGCOEO6F, IGC1406F, or IGC1306F)
to provide the channel program with the
test message for the requested type of
test and to start the channel progran.
IGGO019PI is entered from the local 3270
channel end/abnormal end aprendage each
time channel end occurs during on-line
test. Each time it is entered, it
determines whether the test has been
completed, restarts the channel program
as necessary for each test message
transmission, and retries (three times)
tests with error ending status before
terminating test. When all test messages
for a given on-line test have been sent,
IGGO19PI restarts the Read Initial
operation.

For the logic flow of omn-line test
modules for the local 3270 display systen,
see Charts D5A and D5B, TO and TO02, and
T10 through T13.

REQBUF/RELBUF_ (SVC 58) Routine (IGC058)

SVC 58 provides access to the Buffer
routine from either the REQBUF or RELRUF
macro. A type I SVC (resident and
disabled), the routine is a part of the
nucleus of all systems using BTAM. It
calculates the address of the buffer
routine, releases control to it, and vpasses
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information from the Buffer routine to the
problem program. (See Chart 09 for the
logic flow.)

BTAM Close Executor (IGG0203M)

The Close executor logically detaches a
communication line group from the system.
(See Chart 10 for the logic flow.) The
routine performs the following:

Halts any outstanding enable commands.
Stops I/0 activity on the lines.
Disables the lines.

Frees the storage obtained ky open for

input/output klocks.

e For a line grour of 1lccal 3270
devices, frees the storage obtained
by the local 3270 Open executor for
the interruption request block and
interruption queue element and clears
the fields in the graphics devices
segment of the UCBs.

e Reinitializes DCE fields.

* Frees the storage occuvied by the

buffer pool, if a buffer pool was

oktained by the Open executor.

After the Close executor has been
executed for each of the DCBs in the
parameter list of the CLOSF macro, it
returns control to the system Close routine
which completes the processing, deletes the
BTAM routines and aprendages, frees the
storage occupied by the data extent klock
(DEB), and completes the reinitialization
of DCR fields.

BTAM CONTROL INFORMATION FOR CHANNEL
PROGRAM GENERATION

This section describes the form and
content of the BTAM channel cormand word
(CCW) and the control fields used for
channel program generation. 2 knowledge of
these control fields is essential to
understanding the channel program
discussion in the following chapters.

BTAM Channel Command Word

The format of the BTAM channel command
word is as follows:

Command Code Data Address
0 78 31
Flags 000 TP Op Code Count
32 36 37 3940 47 48 63



The CCW used within BTAM is identical to
that used throughout System/360 except for
the addition of a teleprocessing operation
code (TP-Op Code) in the sixth byte (bits
40 through 47). This byte, which is unused
in other environments, has no effect upon
channel operations. Bit 40 is set to omne
in the last CCW created dynamically for a
channel program. Bit 41 is reserved for
use with dynamic buffering. The use of
bits 42 through 47 is described in the
chapter, BTAM Channel Programs General.

Device I/0 Modules

A device I/0 module contains the control
information for the generation of channel
prcgrams for a given type of remote or
local station cr line configuration.
There is a spearate device I/0 module
for each type of start-stop terminal
(e.g., IBM 1030, 1050, 2740 with Dial-
up, 2740 with Station Control, ATET 83B3)
and each type of BSC line configuration:
nonswitched point-to-point, nonswitched
multipoint, and switched point-to-point.
The module is loaded into main storage
ty the BTAM Open executor.

There is a separate device I/0 module
for the local 3270 display system; it
is loaded into main storage by the local
3270 BTAM Open executor.

The device I/0 modules are listed below
and in Appendix I.

Figure 9 shows the format of the device
I/0 module;- the format is the same
regardless of the type of device for which
the module is used. The device I/0 module
has four parts:

e A 32-byte table of offsets.

e The channel program offsets for the
Read and Write operations.

e The channel command words for the
channel programs.

e A table of special characters
(start-stop only).

The 32-byte table of offsets is at the
beginning of the device I/0 module. Each
byte contains the binary offset factor used
to access the channel program offsets for
an I/0 operation. If the overation is
invalid for the type of device represented
by the module, the byte contains an offset
value of all ones (hexadecimal FF). If one
of these invalid bytes is accessed, control
is immediately returned to the calling
routine, with register 15 containing return

code X'0C' to indicate that the requested
operation is not valid for the type of
device involved.

Where more than one operation tyve
appears within an offset byte, only one
type is valid for the device represented by
the device I/0 module. 1In Figure 6, for
example, the offset values and operation
types are those applicable to the IBM 1050
on a nonswitched line. The shaded areas in
the table of offsets indicate the operation
types and bytes that do not apply to the
IBM 1050 on a nonswitched line.

Byte 18 (hex) contains the offset to the
channel command words.

Read/Write Operation Types

An operation type is associated with each
byte in the table of offsets; the position
of the byte corresponds to the value of the
type code in DECTYPE field of the DECB.

Byte
(hex)

Operation Type

Write Break (TB)

Read Initial (TI)

Write Initial (TI)

Read Continue (TIT)

Write Continue (TT)

Read Conversational (TV)

Write Conversational (TV)

Read Repeat (TP)

Read Continue with ID

Exchange (TE)

8 Write Positive Acknowledgment
(Ta)

9 Read Skio (TS)

A Write Negative Acknowledgment
(TN)
Write Reset (TR)
Write Disconnect (TN) (TWX)

B Read Buffer (TB)

C Write at Line Address (TL)
Write Initial Optical (TIO)
Write Initial Transparent
Block (TIE)

D Write Initial Conversational
(TIV)
Read Continue with Leading
Acknowledgment (TTR)

E Write Erase (TS)
Write Invitational Optical
(TCO)
Write Continue Transparent
Block (TTE)

F Write Continue Conversational
(TTV)

10 Write Disconnect (TD) (BSC)

11 Read Connect (TC)
Read Modified (TM) (Local 3270)

12 Write Initial Transparent

(TIX)

SNSoumeswNnkRE o
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20

1 Read Initial Write Initial

27

Read Continue

35 \ FF

Write Continue
3F

Write Positive Acknowledgment
FF

OFFSET TO CCWs
FF

Recd Repeuf

S19sH0 40 2|90

Read Initial Channel Program Offsets

28 Write Initial Channel Program Offsets
2C

30 Read Continue Channel Program Offsets
34

38 Write Continue Channel Program Offsets

Read Repeat Channel Program Offsets

Write Positive Acknowledgment. .

s§95430 woiboyy [suupy)

“

el

40 .. +Channel Program Offsets Read Skip Channel Program Offsets Write Negative Acknowledgment.
44 +..Channel Program Offsets Channel Command Words
L (eight bytes each)
M
]5+NJ1: Special Characters
Figure 9. Format of Device I/0O Module (showing nonswitched 1050 Offsets)

Write Conversaticnal Optical
(TVO)
Write Unprotected Erase

(TUS) (Local 3270)

13 Read Continue with Leading
Graphics (TTL)
Read Buffer from Position
(TBP) (Local 3270)

14 Write Continue Transparent
(TTX)

15 Read Inquiry (TQ)

16 Write Inquiry (TQ)

17 Read Repeat with Leading
Graphics (TPL)

18 Reserved

19 Read Initial Inquiry (TIQ)
Read Modified frcm Position
(TMP) (Local 3270)

12 Write Wait Before Transmit
(TW)

- 1B Read Interrupt (TRV)

ic Write Connect (TC)

1D Write Initial Conversational
Transparent (TIVX)

1E Read Connect with Tone (TCW)

1F Write Continue Conversational

Transparent (TTVX)
Thus, byte 4 in the table of offsets

contains the appropriate offset value for
any device for which the Write Continue
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operation is valid. (Otherwise, byte 4
will contain a hexadecimal FF.)

Note: Although the p051t10n of the offset
byte for an operation type is the same for
all types of stations or lines, the actual
offset value contained in that kyte is not
the same for all types of stations or
lines. The offset value is a functionof
the number of bytes occupied by preceding
channel program offsets, which varies
depending on the device involved.

All offset factors are calculated with
respect to the first byte of the device I1/0
module.

Following the takle of offsets in the
device I/0 module are the model channel
program offsets for the device; they are
contiguous, beginning immediately after
byte 32 of the takle.

Following the last channel command word
in the start-stop device I/0 module is the
table of special characters for the device
(e.g., EOT, N ). The field contains the
actual hexadeciral representations of the
character sequence. For BSC devices, the
table of special characters is located in
the BSC interface section of the DCB.



List of Device I/C Modules

These are the BTAM device I/0 module names;
(they are also listed in Appendix I):

Start-Stop Terminals:

IBM 1030 I1GG019MJ
IBM 1030 (Auto Poll) IGG019MK
IBM 1050, Nonswitched IGG019MD

IBM 1050, Nonswitched (Auto Poll) IGGO19ME

IBM 1050, Switched IGGO19MF
IBM 1060 IGG019MI
IBM 1060 (Auto Poll) IGGO19Mu
IEM 2260 (Remote) IGG019M3
IBM 2740, Basic IGGO19MT
IBM 2740, with Checking IGG019MO
IBM 2740, with Station Control IGG019MzZ
IBM 2740, with Station Control

(Auto Poll) IGG019M2
IBM 2740, with Station Control

and Checking IGGO19MY
IBM 2740, with Station Control

and Checking (Auto Poll) IGGO19M1
IBM 2740, with Checking and

2760 Attachment IGG019PL
IBM 2740, Dial-up IGG019MU
IBM 2740, Dial-up, with Checking IGG019MX
IBM 2740, Dial-up, with Transmit

Control IGG019MW
IEM 2740, Dial-up, with Transmit

Control and Checking IGGO19MV
IBM 2740, Dial-up, with Checking

and 2760 Attachment IGG019PM
IBM 2741, Nonswitched IGG019PE
IBM 2741, Switched IGGO19PF
ATET 8383 IGG019ML
WU TWX 33/35 IGG019MP
WU 1152 IGGO19MN
World Trade Telegraph Terminals IGG019PB
BSC Stations:
Nonswitched Point-to-Point

(BsSC11) IGG019MS
Switched Point-to-Point (BSC21) IGG019M6
Nonswitched Multipoint (BSC31) IGGO19PC
Local Station:
Local 3270 Display System IGG019PH

Device I/0 Directory

The device I/0 directory, contained within
module IGGO19MA and initialized by the Open

- - - - - ———— -

1As specified in the UNIT operand of the
IODEVICE macro instruction.

executor when the device I/0 modules are
loaded, contains the address of each device
I/0 module in main storage.

The format of the device 1I/0 directory
is shown as follows:

Je—————— 4 bytes———————=|

Device Code | Device /O Module Address
Device Code Device |/O Module Address
16
enfries J~ s
Device Code Device I/O Module Address| X'FF'
Figure 10. Format of Device I/O Directory

As each DCR is opened, the device 1/0
module for the corresponding tyre of
station or line configuration is loaded
into main storage, unless the required
module is already present. The address of
the module is placed in the first available
directory word, and an index value
representing the position of the entry
within the directory is placed in field
DCBDEVIP of the DCB. The index value for
the first directory entry is 0; for the
second, 1, etc.

Note: The value contained in DCEBDEVTP is
not a fixed code related to a particular
type of station or line.

Before the index value is placed into
DCRBDEVTP, the contents of that field are
placed into the first byte of the directory
entry. This data is a fixe? code for each
type of station or line, and represents
optional features or modes of operation, as
well as identifying the type of station or
line. This device code is used by the Open
routine in determining whether a given
device I/0 module is in main storage.
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BTAM CHANNEL PROGRAMS -- GENERAL

This chapter shows the command codes and
TP-Op codes used in the channel command
words composing BTAM channel programs. The
following three chapters describe the
channel programs generated ty the
Read/Write routine for each kind of BTAM
READ and WRITE macro instructicn. Channel
rrcgrams for start-stop operations are
arranged by type of terminal supported

by BTAM; channel programs fcr BSC
operations are arranged bty kind of line
configuration, and apply equally to all
tyres of the BSC stations that may be

used in that line configuration. The
third chapter descriltes channel programs
for the local 3270 display systenm.

BTAM Channel Program Format

In the next two chapters, RTAM channel
programs are represented graphically in
this format: -

Operation Address Flags Tp=Op Code | Count

Operation is the type of operation
performed by the cormand, along with the
kind of information peing sent, for a Write
operation, or the kind of information
expected, for a Read operation. The
operation tyve is represented in the CCW by
the command code (kits 0-7). Ugon
completion of execution of a command, the
cormand code appears in the DECCMCOD field
of the DECB associated with the Read or
Write operation. Figure 11 gives the
command code for each type of oreration
(including sore not presently used in

BTAM) . -

Address is the data address placed in the
CCW (kits 16-31) prior to command
execution. 1In this field,

e Area refers to the data area (buffer)
address specified in the DECAREA field
of the DECB.

e Table refers to the appropriate
location in the table of special

40

characters provided in the DCB (for BSC
orerations) or the device I/O module
(for start-stop operations).

e Response (or Respn) refers to the
DECRESPN field of the DFCB.

e List refers to the appropriate entry in
the terminal list associated with the
Read or Write operation.

Flags refer to the flags turned on in the
CCW:

e CD Chain Data (bit 32).

e CC Chain Command (bit 33).

¢ SLI Suppress length indicator (bit 34).
e Skip Suppress data transfer (bit 35).

e PCI Program Controlled Interrupt (bit
36).

TP-Op Code is the code in bits 40-47 of the
generated CCW. This code is inspected by
the channel end/abnormal end appendage upon
the occurrence of channel end and device
end.

Bits U42-47 of the code indicate the
function preformed by the command; e.qg.,
read response to addressing, write EOT
sequence, or read text.

Bits 40 and 41 are set independently of
bits 42-47. Bit 40 is set to 1 in the last
CCW of the channel program. The Read/Write
routine when modifying the basic channel
program to use dynamic buffering, sets to 1
bit 41 of each of the CCWs effecting text
transfer.

Figure 12 shows the TP-Op codes
currently used in BTAM commands.
Operations applicable to a specific type or
class of remote station are so indicated.

count is the value placed in CCW bits 48-63
prior to command execution.

e Length refers to the length of the data
area (buffer) specified in the DECLNGTH
field of the DECB.

e List refers to the length of the
appropriate character sequence (polling
characters, dial digits, etc.) in the
terminal list associated with the Read
or Write operation.



1

{ Code |
| Command {(Hex) !
| |
| Test I/0 00 |
| Write 01 |
| Read 02 ]
| I/0 NOP 03 |
| Sense oy |
| Diagnostic Write 05 |
| (Auto Wrap) |
| Prepare 06 |
| Poll 09 |
| Inhibit oA |
| Break 0D |
| Search OE |
| Diagnostic Read 12 |
| Set Address 0 13 |
| Set Address 1 17 |
| Set Address 2 1B |
| Address Prepare 1E |
| Set Address 1F |
| Set Mode 23 |
| Enable 27 |
| Dial 29 |
| Disable 2F |
| Write Break 41 |
| Read Clear 42 |
| Release D4 |
| Reserve Fu |
L J
Figure 11. Channel Command Codes
r
|Code Definition
}00 Any command issued by on-line test routine for a
| local 3270 device.
|01 Cisable, (when disakle is the first command of the channel
| program).

Dial.

Enakle.

Prerare.

wWrite Pad characters.
Write Wait-Before-Transmit (WACK).
Sense (World Trade telegraph terminals)

—— c——

o
N

.

Write EOA EOT EOT EOT (i.e.,@D()()C) sequence prior to
selection.

wWrite EOT (()) sequence prior to polling or addressing.

Write response to text.

Write EOA (C)) and 15 idle characters (Basic 2740).

Write EOA PRE o (2740 with 2760).

o
w

Write polling or addressing characters.

write / (/ is the broadcast addressing character (2740 with
Station Controll).

Write turnaround sequence (TWX).

Write identification sequence (TWX, BSC).

Poll, (using SSALST, SSAWLST, AUTOLST, or AUTOWLST form of
terminal list.

Write Inquiry (ENQ) character.

[ S — —— —————— — — — —
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Figure 12. TP-Op Codes for BTAM Channel Programs (Part 1 of 2)

BETAM Channel

Programs--General
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1
|Code

Cefinition

o
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o O o
SN o wm

o
]

o
o
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>

o ©
o 0 w

e
[y

R TS —— —— J—
N 2O FOWwWN

[\
w

|24

25

L

Write Space character (2740 with Station Control).

write 2848 command (2260 Remote).

Write FIGS character (83B3).

Write 1 (1030).

Write WRU, Write ID, Write Pad characters, Write LTRS
characters (World Trade telegraph terminal).

Sense (2740).

Read response to polling.

Read response to addressing.

Read ID response (TWX, BSC).

Write EOA ( C)) character following end of addressing (1030,
1050, 1060, 2260 Remote, 2740).

Write response to inquiry (ENQ).

Write response to text (BSC).

write EOB ( ®)) (2740 with 2760).

NOP or TIC following Poll command in a Read channel program
using a polling list of the SSALST, SSAWLST, AUTOLST, or
AUTOWLST forr.

Read index (Auto Poll).
Read response to polling (programmed polling).

Read inquiry (ENQ) character (BSC).

Read response to inquiry (ENQ) character (BSC).
Write at disrlay line address (2260 Remote).
Read text.

Write text.

Write frame change sequence (2740 with 2760).
Read skipo or TIC cormand (dynamic buffering).
Write enc-of-transparent text (DLE ®ETX) characters (BSC).
(Reserved)

Read resvonse to text (start-stop).

All reset commands.

Read skio.

Write break.

Any command issued during OPEN, LOPEN, or CLOSE (Set Address,
Enable, Disakle, and Set Mode commands).

Read Response to text (BSC).

et et Bt e S e Bt Bt i St St Bt e Bt A Wit et e et G i

Figure 12. TP-Op Codes for BTAM Channel Programs (Part 2 of 2)
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CHANNEL PROGRAMS FOR ATET 83B3 SELECTIVE

START-STOP CHANNEL PROGRAMS

Read Skip Channel Program

CALLING STATIONS

Read Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1.Write deselect chars Table CcD 02 3
(Figs., H, Ltrs.)
2.Write polling chars List CC,stt | 03 2
3.Read response Area CcD 05 2
4.Read data Area +2 | SLI 11 Length -2

Initiated by the read/write routine, the
read initial channel program places the
line in control mode, polls the terminals,
and reads the response to polling. 1If the
response is positive, the response will be
read into the first kyte of the input area.
The positive response is followed by the
message. Since the read response command
specifies a count of 2 (with no suppress
length), the positive response followed by
the message will reduce the count to zero
and data chain to the read which will
continue to read the data until the
transrission is ended with an EOT. When a
negative response is received on the read
response, only one byte of data (the
negative response) will be read into the
message area and channel end/device end
will occur (no unit exception). With the
wrong length flag on and a nonzero data
count, there is no data chaining to the
next read command. Instead BTANM's channel
end detects the polling TP-Op code and
initializes for the next terminal to be
polled by returning to IOS for execution
with a pointer to the Write polling
characters CCW. Polling is terminated if
the channel end routine detects a 1 in bit
7 of IOBFLAG2 which is turned on when
RESETPL is executed for that line. The bit
is turned off by read/write when another
operation on that line is initiated.
Polling also terminates when the end of
list (EOL) bit is detected in an open list
(OPENLST) .

Operation Address | Flags TP-Op Code | Count

1. Read Skip Zero SLi, Skip| 22 Length

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
is on. The skip flag is on and the data is
not read into storage.

Write Initial Channel Program

Operation Address| Flags TP-Op Code | Count
1.Write deselect chars Table CD 02 3
(Figs., H. Ltrs.)
2.Write addressing chars| List (&) 03 2
3.Write Shift chars Table CC,SLI| 04 1
(Ltrs.)
4.Read response Respn 06 1
5.Write data Area SLI n Length

The write initial channel program places
the line in control mode (to allow
selection of the terminals) by sending
Figs., H., Ltrs., and addresses the
terminal by sending two addressing
characters. (The 83B3 requires a shift
character after the addressing characters.)
The response is read. The chaining flags
of the read response command depend on the
addressing list. If the user wishes to
multi-address terminals (83B3), all of the
terminals specified must be logically
connected to the line before message
transmission occurs. If a negative
response is received from any terminal, the
channel program is terminated and the
transmission is suppressed.

If the addressing list entry specified
in the WRITE macro-instruction has the EOL
bit on (i.e., the entry is the last or only
entry in the list), the read/write routine
sets the command chaining bit on in the
"read response to addressing" CCW; the
multiple addressing indication is ignored
and the entire channel program executes
upon initiation by read/write.

If the specified addressing list entry
is not the last, the third command is not
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altered and an interrupt occurs after the
response is read. The channel end routine
checks for a negative response. If the
response is positive, the routine
reinitializes the addressing list pointer
in the CCW data address, leaves the command
chaining bit off in the "read response to
addressing™ CCW, and returns control to the
input/output supervisor for execution of
commands beginning with the one containing
a restart TP-Op code. This 1I/0
supervisor-to-channel end loop continues
until the end of the addressing list (EOL
pit on) has been reached. On the last
addressing pass, the "read response to
addressing" CCW is cormand chained to the
"write data® command.

When dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to section "Dynamic
Buffering" for an exrlanation of the
additional commands.

Write Break Channel Program

Operation Address | Flags TP-Op Code| Count

1. Write break Area SLI 23 Length

4y

This macro-instruction causes a series
of space characters to be placed on the
line. The number of svace characters
transmitted is the number specified in the
length parameter. The area address is
ignored by the channel.

Reset Following a Write

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters| Table SLi 21 9
(Figs., H, 7, Ltrs.,)

The reset command, if specified is added
to the corresponding channel program (i.e.,
WRITE TIR). The single CCW, command
chained from the last CCW in the base
channel program, writes out nine special
characters to transmit an end of
transmission indication.



CHANNEL_ PROGRAMS FOR WESTERN UNION PLAN
115A OUTSTATIONS

Read Initial Channel Proqram

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters| Table cD 02 3
(Figs., H, Ltrs.)
2. Write polling characters | List CC, sti| 03 2
3. Read response Area CcD 05 2
4. Read data Area+2 | SLI n Length-2

The read initial channel program
initiated by the read/write routine places
the line in control mode by sending the
Figs., H, Ltrs., sequence, polls the
terminal with the two polling characters,
and reads the resronse.

The read response command specified a
data count of 2, with wrong length
indication not surpressed, whereas the
length of the response is one byte. When a
positive response character, and the first
byte of the message are read under control
of the "read response"™ CCW, it reduces the
data count to zero and causes data chaining
to take place. The rest of the message is
read under control of the address and count
fields of the "read data" CCW. The
execution of the read continues in the
channel until an interrupt occurs at the
end of transmissicn. When, on a “read

response” CCW, only one byte, a negative
response is received, a channel end/device
end interrupt occurs. There is no unit
exception indication. The data count of 2
for a 1 byte polling response character
signals wrong length which suppresses data
chaining and allows BTAM to determine that
a negative response was received.

The channel end routine detects the
polling restart TP-Op code and
reinitializes for the next terminal to be
polled. Control is returned to I0S for
execution of the CCWs beginning with the
one containing a "restart" TP-Op code.
Polling is terminated if the channel end
routine detects a 1 in bit 7 of IOBFLAG2 of
the IOB for the line being polled. This
bit is set on when the RESETPL
macro-instruction is executed and is set
off by the read/write routine when another
operation on that line is initiated.

Read Skip Channel Proqram

Operation Address | Flags TP-Op Code| Count

1. Read skip Zero SLI, SKIP| 22 Length

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
is on along with the skip flag so the data
is not read into storage.
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Write Initial Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters| Table CcD 02 3
(Figs., H, Ltrs.)
2. Write addressing chars List CC, st 03 2
3. Read response Respn 06 1
4. Write data Area SLi 1 Length

The Write initial channel program,
initiated by the read/write routine, places
the line in control mode (which allows it
to be selected), addresses the terminal,
and reads the response to addressing. (The
status of the chaining flags for the "read
response" depends upon the status of the
addressing list.) For multiple addressing,
all the specified terminals must be
logically connected to the line before
message transmission can occur. A negative
response from any terminal terminates the
channel program and suppresses trans-
mission.

If the addressing list entry specified
in the WRITE macro has the end of list
(EOL) bit on, the read/write routine will
set the command chaining bit on the "read
response"” CCW. The entire channel program
executes upon initiation by read/write with
the multiple addressing indication ignored.

If the specified addressing list entry
is not the last, the "read response®™ CCW is
not altered and an interrupt occurs after
the response is read. Channel end routine
checks for a negative response which
terminates the program and suppresses the
transmission. If the response is positive,
channel end reinitializes the addressing
list pointer in the CCW data .address,
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leaves the command chaining bit off in the
"read response" CCW, and returns control to
the input/output supervisor for execution
of the commands beginning with the one
containing the 03 TP-Op code. This loop
continues until the EOL bit on is reached
in the addressing list. At this time the
read response CCW is command chained to the
"write data"™ CCW.

Write Break Channel Program

Operation Address | Flags TP-Op Code| Count

1. Write break Area St 23 Length

This macro-instruction causes a series
of space characters to be placed on the
line. The number of space characters,
transmitted is the number specified in the
length varameter. The area address is
ignored by the channel.

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters | Table NE 21 9
(Figs., H, 7 Ltrs.)

The reset command, if specified is added
to the corresponding channel program (i.e.,
WRITE TIR). The single CCW, command
chained from the last CCW in the base
channel program, writes out nine special
characters to transmit an end of
transmission indication.



CHANNELI PROGRAMS FOR IBM 1030 TERMINALS

Read Initial Channel Program

Operation Address | Flogs TP-Op Code| Count
1. Write deselect characters | Table CcD 02 3
(3 circle Cs)
2. Write polling character List CC, sti| 03 1
3. Read response Area CcD 05 2
4. Reod dota Areat2 | SLI 1" Length-2

The read initial channel program places
the line in control mode by sending three
circle C, polls a terminal with one polling
character, and reads the response to
polling. The read response command has a
data count of 2 with no suppressed length.
Thus when the response (one byte) is read
and it is a positive response, the response
will ke followed Ly data. This will reduce
the count to zero and cause data chaining
to read the rest of the data until an EOB
or EOT is received or the count is zero.

If the negative response is received,
channel end/device end interrupt occurs
with unit exception. There was no data
chaining because wrong length indication
and BTAM reinitializes to poll the next
terminal of one was specified in the list.
Polling is terminated if the channel end
appendage detects a 1 in kit 7 of the
IOBFLAG2 in the ICB for that line. This
bit is on if a RESETPL has been executed
and it is set when the read/write routine
initiates another operation on that line.
Polling also terminates when the end of
list (EOL) bit is detected in an open list
(OPENLST) .

Read Continue Channel Program

Operation Address Flags TP-Op Code | Count

1. Write positive response and Table cD 02 4
deselect characters (Circle Y
and 3 circle Cs)

2. Write polling characters List CC, su 03 1

3. Read response Area cD 05 2
4. Read data

Area+2 st n Length-2

The read continue channel program sends
a positive response to the previous message
block, followed by three circle Cs to put
the terminal in control mode. The terminal
is polled with one polling character and
the response is read into the first byte of

the message area with a count of two.

There is no suppressed length. Thus when
the response is read, and it is a positive
response (one byte) it will be immediately
followed by data. This causes the count to
be reduced to zero and data chaining to the
next CCW which will read until an EOB or
EOT is received or the count is zero. So
if only one character is read, a negative
response, a channel end/device end
interrunt occurs with unit exception.

There is no data chaining due to wrong
length and BTAM reinitializes the channel
program to poll the next terminal, if there
is one in the list. Polling is terminated
if channel end detects a 1 in bit 7 of the
IOBFLAG2 in the IOB for that line which
indicated a RESETP2 macro-instruction was
issued for this line. This bit will be
turned off when the read/write routine
initiates another operation on the line.
Polling is terminated when the EOL bit is
detected.

Read Repeat Channel Program

Operation Address Flags TP-Op Code | Count

1. Wnite negative response and Table CcD 02 4
deselect characters (Circle N
and 3 circle Cs)

2. Write polling characters List CC, sul 03 1

3. Read response Area CcD 05 2

4. Read data Area+2 NE n Length-2

The read repeat channel program sends a
negative response N to the previous message
block followed by three circle Cs to put
the terminal in control mode. The terminal
is then polled with one polling character.
The channel program then proceeds the same
way as the read initial channel program.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read Skip Zero SLI, Skip| 22 Length

This macro-instruction causes a series
of space characters to be placed on the
line. The number of space characters
transmitted is the number specified in the
length parameter. The area address is
ignored by the channel.
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Reset Following a Read

Operation Address | Flags TP-Op Code | Count

Table Sui 21 4

1. Write response and
deselect characters
(Circle Y and 3 circle C s)

The reset CCW is chained to the last CCW
of the basic channel program if READ TIR,
TTR, or TPR is specified. This CCW sends a
positive response to the transmission and
three circle Cs.

Write Initial Channel Program

Initiated for the problem program
through the read/write routine after a
successful write initial, the write
continue channel program writes data and
then command chains to read the response
from the terminal. This response is
read into the DECRESPN+1, which is
the second byte of a two-byte response
field in the DECB.

Write Positive Acknowledge Channel Program

Operation Address | Flogs TP-Op Code | Count

Table SLi 21 4

1. Write response and
deselect characters
(Circle Y and 3 circle C s)

The write initial channel program sends
three circle Cs, and a circle S to deselect
the 1030 terminals, transmits a single
addressing character followed by a 1, and
reads the addressing response into the
first byte of the DECRESPN in the DECB.
Because multiple addressing is not possible
with 1030 lines, the read response CCW is
cormand chained to a "write circle D" CCW

Operation Address | Flags TP-Op Code| Count
1. (Write 3 circleC s, Table CcD 02 4
Circle S)
Write deselect characters The write positive acknowledge channel
. . . program sends a Y as a positive response
2. Write addressing List co 03 ! and three circle Cs to deselect the
characters N
terminal.
3. Write " 1" Table CC, sLI | 04 1
4. Read oddressing response | Respn ccC 06 1
5. Write Circle D Table cD 08 . .
Write Negative Acknowledge Channel Program
6. Write data Area+l [CC, SLI| N Length
7. Read response Respn +1 20 1 Operation Address | Flags TP-Op Code | Count
1. Write deselect characters| Table su 21 3

(3 circleCs)

Initiated by the read/write routine, the
write negative acknowledge channel program
sends three circle Cs to turn the terminal
off.

to send a circle D before the message. The
circle D CCW data chained to write the
message. This is followed by a CCW
to read the response from the terminal. Reset Following a Write
Operation Address | Flogs TP-Op Code | Count
Write Continue Channel Program 1. Write deselect characters | Table sl 21 3
(3 circle Cs)
Operation Address | Flags TP-Op Code | Count

1. Write Data Area CC, sty n Length

2. Reod respon Reson +1 2 . If a reset was specified by WRITE TIR or

| Tead response esen TTR, the reset function is performed by
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sending three Cs.

P



CHANNEL PROGRAMS FOR IBM 1050 LINES

Read Initial Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect choracters | Table cD 02 3
(3 circle C s)
2. Write polling characters | List CC, su | o3 2
3. Read response Area cD 05 2
4. Read data Area+2 | SLI n Length-2

The read initial channel program
initiated by the read/write routine places
the line in control mode, polls a terminal,
and reads the response. (Control mode is
that state of the system that allows a
terminal to be selected.) The third
command (read response character) specifies
a data count of 2, with wrong length
indication not suppressed, while the length
of the response character is one byte.
Under the existing configuration of BTAM,
the effect of this technique is as follows:

1. Positive Response: The response
character and the first byte of the
nessage are read under control of the
"read response" CCW. This reduces the
data count to zero and causes data
chaining to take place. The second
and subsequent bytes of the message
are read under control of the address
and count fields of the "read data"
CCW. Execution continues in the
channel with an interrupt occurring
only at end of transmission.

2. Negative Response: This response
causes channel end and device end with
unit exception and wrong length record
indicated. The channel end routine
detects the polling restart TP-Op
code, reinitializes for the next
terminal to ke polled, and returns
control to IOS for execution of the
CCWs beginning with the one containing
a 03 TP-Op code.

Polling is terminated if the channel end
routine detects a 1 in bit 7 of IOBFLAG2 of
the IOB for the line being polled. This
bit is set on when the RESETPL
macro-instruction is executed and is set
off by the read/write routine when another
operation on that line is initiated.

Read Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response Table CC, S| 02 1
(Circle Y)
2. Read data Area SLi 1 Length

The read continue channel program is
initiated by the problem program through
the read/write routine after a successful
read initial operation; the program writes
the response character and command chains
to read data.

Read Repeat Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write negative response Table CC, SLI | 02 1
(Circle N)
2. Read data Area SLI 1" Length

The read repeat channel program is
initiated by the problem program through
the read/write routine after a data check
occurs during execution of the 'read data'
command of a read initial or read continue
operation. The program transmits a
negative response, and then chains to the
second CCW to read data into the main
storage area originally specified.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero SLI, Skip| 22 Length

Initiated by the read/write routine, the
read skip channel program read the data in
to clear the line, but it is not read into
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count

1. Write circle D and
deselect characters
(3 circleCs)

Table sul 21 4
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If the reset function is specified by
READ TIR, TTR, or TPR, then the circle D
and 3 circle Cs are sent following the
basic channel programn.

Write Initial Channel Program

Operation Address | Flags TP-Op Code| Count

1. Write deselect characters| Table cD 02 3
(3circleCs)

2. Write addressing chars List CC, SLi| 03 2
3. Read response Respn 06 1
4. Write circle D Table co 08 1
5. Write data Area CC,su| 1 Length
6. Reod response to LRC Respn +1 20 1

The write initial channel program,
initiated by the read/write routine, places
the line in control mode, addresses a
terminal, and reads the response. The
status of the chaining flags for the third
command depends upon the status of the
addressing list. For multiple component
addressing, all specified components must
be logically connected to the line before
message transmission occurs. A negative
response from any component terminates the
channel program and suppresses
transrission.

If the addressing list entry specified
in the WRITE macro-instruction has the EOL
bit on (i.e., the entry is the last or only
entry in the list), the read/write routine
sets the command chaining bit on in the
"read response to addressing™ CCW; the
multiple addressing indication is ignored
and the entire channel program executes
upon initiation by read/write.

If the specified addressing list entry
is not the last, the third command is not
altered and an interrupt occurs after the
response is read. The channel end routine
checks for a negative response. If the
response is positive, the routine
reinitializes the addressing list pointer
in the CCW data address, leaves the
commandchaining bit off in the "read
response to addressing" CCW, and returns
control to the input/output supervisor for
execution of commands beginning with the
one containing a restart TP-Op code. This
I/0 supervisor- to-channel end loop
continues until the end of the addressing
list (EOL bit on) has been reached. On the
last addressing pass, the "read response to
addressing™ CCW is command chained to the
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"write circle D" command. The "write data"
command always chains to the "read response
to LRC" command.

When dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to section "Dynamic
Buffering®™ for an explanation of the

- additional commands.

Write Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write Data Area CC, SLIf 11 Length
2. Recd response to LRC Respn +1 20 1

The write continue channel program is
initiated by the problem program through
the read/write routine after a successful
write initial operation; the program writes
data and command chains to read the
response to longitudinal redundancy
checkina. The response is read into
DECRESPN+1, the second byte of the 2-byte
response field in the DECB.

When dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to the section "Dynamic
Buffering™ for an explanation of the
additional commands.

Write Continue Conversational Channel
Program

Operation Address Flags [TP-Op Code | Count
1. Write data Area CC, su 1 Length
2. Read response to LRC Respn+l | CC, slI 20 ]
3. Write deselect characters Table CcD 02 3
(3 circle Cs)
4, Write polling characters List CC, su 03 2
5. Read response Area cD 05 2
6. Read data Area+2 st n Length-2

The write continue conversational
channel program is initiated by the
problem program through the read/write
routine after a successful write initial
operation. The program writes data,



command chains to read the response

to longitudinal redundancy checking,
command chains to place the line in
control mode, polls a terminal, reads
a response, and reads data on positive
response,

Write Positive Acknowledge Channel Program

Operation Address Flags TP-Op Code | Count

1. Write response and deselect Table SLt 21 4
characters (Circle D and 3
circle Cs)

The acknowledge channel program,
initiated by the read/write routine,
transmits the positive response and three
deselect characters to the terminal. The
positive response character indicates to
the terminal that the previous message was
received without transmission errors by the
CPU. After writing the circle D, the
program writes the deselect characters.

Write Negative Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters| Table st 21 3
(3 circleCs)

The negative acknowledge channel
program, initiated by the read/write
routine, writes the three deselect
characters.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters | Table SLi 21 3
(3 circle C s)

If the reset WRITE TIR or TTR is
specified, then three circle Cs are sent
following the basic channel program if no
errors occurred during transmission.
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CHANNEL PROGRAMS FOR IBM 1050 DIAL
(SWITCHED CONNECTICN LINES)

Read Initial Channel Program

Operation Address Flags TP-Op Code| Count

1. Disable Zero CC, st 01 1

2. Dial List CC, su 01 Dial List

Enable Zero SLl 01 1
3. Write pad characters Table CcC, sul o1 15

4. Write deselect characters Table CD 02 3

(3 circle Cs)
5. Write polling characters List CC, su 03 2
6. Read response Area cD 05 2
Area+2 SLt n

7. Read data Length-2

The read initial channel program
initiated by the read/write routine
disables and then either (1) dials a
terminal or (2) sets the enable latch
within the line adarter so that the remote
terminal may dial the CPU. The selection
of dial or enable depends upon whether the
problem program provides a dial list or an
answer list when the READ Initial
macro-instruction is issued.

If the enable command is issued and the
terminal dials the CPU, an interrupt occurs
and the channel end routine turns on the
arm-seeking bit in the seventh byte of the
UCB. This is an indication to any
subsequent halting of the I/0 operation
that data transmission has bequn. If the
bit is not turned on in the UCB after a
READ Initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning on the arm-seeking bit, the
channel-end routine restarts the channel at
the Write pad characters command.

The fifteen pad characters are followed
by three circle Cs to place the terminal in
control mode. The two polling characters
are sent. The sixth command (read response
character) specifies a data count of 2,
with wrong length indication not
suppressed, while the length of the
response character is one byte. Under
BTAM, the effect of this technique is as
follows:

1. Positive Response: The response
character and the first byte of the
message are read under control of the
"read response"™ CCW. This reduces the
data count to zero and causes data
chaining to take place. The second
and subsequent bytes of the message
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are read under control of the address
and count fields of the "read data"
CCW. Execution continues in the
channel with an interrupt occurring
only at end of transmission.

2. Negative Response: This response
causes channel end and device end with
unit exception and wrong length record
indicated. The channel end routine
detects the read response to polling
TP-Op code, reinitializes for the next
terminal to be polled, and returns
control to IOS for execution of the
CCWs beginning with the one containing
a 03 TP-Op code.

Polling is terminated if the channel end
routine detects a 1 in bit 7 of IOBFLAG2 of
the IOB for the line being polled. This
bit is set on when the RESETPL macro
instruction is executed and is set off by
the read/write routine when another
operation on that line is initiated.

Read Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response Table CC, SLi | 02 1
(Circle Y)
2. Read data Area SLI 1 Length

The read continue channel program is
initiated by the problem program through
the read/write routine after a successful
read initial operation; the program writes
the response character and command chains
to read data.

Read Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters | Table CD 02 3
(3 circleCs)
2. Write polling characters | List CC, sti| 03 2
3. Read response Area CD 05 2
4. Read data Area+2 | SLI 1 Length-2]

Initiated by read/write routine after
the line connection has been established,
the read conversational channel program
places the line in control mode, polls a
component of the terminal and then reads
the response and data. The technique of
Read commands is discussed in the 1050 Dial
Read Initial Channel Program.



Read Repeat Channel Program

Operation Address | Flags TP-Op Code | Count

Table CC, sLl| 02 1

1. Write negative response
(Circle N)

2. Read data Area SLI 11 Length

The read repeat channel program is
initiated by the proklem program through
the read/write routine after a transmission
error occurred during execution of the
*read data' command of a previous read
operation. The program transmits a
negative response, and then chains to the
second CCW to read data into the main
storage area originally specified.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero SLI,Skip |22 Length

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
is on. The skip flag is on and the data is
not read into storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write response and Table CC, st | 21 1
deselect character
(Circle D and circle C)
2. Disable Zero NE 21 1

The reset if specified by READ TIR, TTR,
TVR, or TPR is added to the end of the
basic channel program. The sequence
transmits a circle D to reply to the
terminal and to halt transmission for it
and an EOT character to deselect the remote
terminal. It then issues a disable to
disconnect the line. If no errors occurred
during transmission, the reset function is
performed.

Write Initial Channel Program

Operation Address | Flags TP-Op Code | Count

1. Disable Zero CC, st o1 1
2. Dial List CC, st o1 List

Enable Zero SLl 01 1
3. Write pad characters Table cD 01 15
4. Write deselect characters | Table CcD 02 3

(3 circleCs)
5. Write addressing chars List CC, Sl |03 2
6. Read response to address | Respn 06 1
7. Write end-of-addressing | Table cb 08 1
8. Write data Area CC, SLl |11 Length
9. Read response to LRC Respn +1 20 1

The write initial channel program

initiated by the read/write routine
disables and, then either: (1) dials a

terminal, or (2) sets the enable latch
within the line adapter so that the remote
terminal may dial the CPU. The selection
of dial or enable depends upon whether the
problem program provides a Aial list or an
answer list when the WRITE Initial
macro-instruction is issued.

If the enable command is issued and the
terminal dials the CPU, an interrupt occurs
and the channel end routine turns on the
arm-seeking bit in the seventh byte of the
UCB. This is an indication to any
subsequent halting of the I/0 operation
that data transmission has begun. 1If the
bit is not turned on in the UCB after a
WRITE Initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning on the arm-seeking bit, the channel
end routine restarts the channel at the
Write pad characters command.

After the pad characters, three circle
Cs are sent to place the terminal in
control mode. The addressing characters
are sent to address the component(s). The
status of the chaining flags for the sixth
command depends upon the status of the
addressing list. For multiple component
addressing, all specified components must
be logically connected to the line before
message transmission occurs. A negative
response from any component terminates the
channel program and suppresses
transmission.

If the addressing list entry specified
in the WRITE macro-instruction has the EOL
bit on (i.e., the entry is the last or only
entry in the list), the read/write routine
sets the command chaining bit on in the
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"read response to addressing™ CCW; the
multiple addressing indication is ignored
and the entire channel program executes
upon initiation by read/write.

If the specified addressing list entry
is not the last, the third command is not
altered and an interrupt occurs after the
response is read. The channel end routine
checks for a negative response. If the
response is positive, the routine
reinitializes the addressing list pointer
in the CCW data address, leaves the command
chaining bit off in the "read response to
addressing"™ CCW, and returns control to the
input/output supervisor for execution of
commands beginning with the one containing
a 03 TP-Op code. This I/0 supervisor-
to-channel end loop continues until the end
of the addressing list (EOL bit on) has
been reached. On the last addressing pass,
the "read response to addressing®™ CCW is
command chained to the "write circle D"
command. The "write data"™ command always
chains to the "read response to LRC"
command.

When dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to section "Dynamic
Buffering®” for an explanation of the
additional commands.

Write Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write data Area CC,su In Length
2. Read response to LRC Respn +1 20 1

After the line connection has previously
been established, the write continue
channel program is initiated by the problem
program through the read/write routine; the
program writes data and command chains to
read the response to longitudinal
redundancy checking. The response is read
into DECRESPN+1, the second byte of the
2-byte response field in the DECB.

When dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to the section "Dynamic
Buffering" fofr an explanation of the
additional commands.
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Write Conversation Channel Program

Operation Address Flags TP-Op Code{ Count

1. Write response and deselect Table cD 02 4
character (Circle D and 3
circle Cs)

2. Write addressing chars List CC, su 03 2

3. Read response Respn 06 1

4. Write circle D Table cD 08 1

5. Write data Area CcC, sul n

6. Read response Respn+] 20 1

The channel program transmits a circle D
and 3 circle Cs with a single CCW. For a
discussion of the channel program, see the
"Write Initial Channel Program."

Write Continue Conversational Channel

Program

Operation Address Flags TP-Op Code | Count
1. Write data Area CcC, sl n Length
2. Read response to LRC Respntl | CC, SLI 20 1
3. Write deselect characters Table cD 02 3
(3 circle Cs)
4. Write polling characters List CcC, su 03 2
5. Read response Area cD 05 2
6. Read data Area+2 NA n Length-2

The write continue conversational channel
program is initiated by the problem program
through the read/write routine after a suc-
cessful write initial operation. The pro-
gram writes data, command chains to read the
response to longitudinal redundancy checking,
command chains to place the line in control
mode, polls a terminal, reads a response, and
reads data on positive response.

Write Positive Acknowledge and Disconnect
Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response and Table CC, su |21 2
deselect character
(Circle D ond circle C)
2. Disable Zero ‘SL 21 1




The write positive acknowledge and
disconnect channel program resets the line
after sending a positive response. The
sequence transmits a circle D to reply to
the terminal and to halt transmission for
it and an EOT character to deselect the
remote terminal. It then issues a disable
to disconnect the line.

Write Negative Acknowledge and Disconnect
Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect character | Table CC, su |21 1
(Circle C)

2. Disable Zero SLI 21 1

The write negative acknowledge and
disconnect channel program sends a circle C
to deselect the remote terminal and then
issues a disable to disconnect the line.

Reset Following a Write

Operation Address | Flags TP-Op Code| Count
1. Write deselect character | Table CC, SLI|f 21 1
(Circle C)
2. Disable Zero St 21 1

If a reset was specified by WRITE TIR,
TTR, or TVR, the reset function sends a
circle C to deselect the terminal and then
disables the line.
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CHANNEL PRCGRAMS FOR IBM 1060 TERMINALS

Read Initial Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters | Table cD 02 3
(3 circle C s)
2. Write polling characters | List CC, SL| 03 2
3. Read response Area CcD 05 2
4. Read data Area+2 | SLI 11 Length=~2

The read initial channel program places
the line in control mode by sending the
circle C, polls a terminal with one polling
character, and reads the response to
polling. The read response command has a
data count of 2 with no sugpressed length.
Thus, when the response (one byte) is read
and it is a positive response, the resgonse
will be followed by data. This will reduce
the count to zero and cause data chaining
to read the rest of the data until an ECB
or EOT is received or the count is zero.

If the negative response is received,
channel end/device end interrupt occurs
with unit excertion. There was no data
chaining because of wrong length indication
and BTAM reinitializes to poll the next
terminal if one was specified in the 1list.
Polling is terminated if the channel end
appendage detects a 1 in bit 7 of the
IOBFLAG2 in the IOB for that line. This
bit is on if a RESETPL has keen executed
and it is set when the read/write routine
initiates another operation on that line.
Polling also terminates when the end of
list (EOL) pit is detected in an open list
(OPENLST) .

Read Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response and Table cD 02 4
deselect characters
(Circle Y and 3 circle C s),
2. Write polling characters | List CC, st | 03 2
3. Read response Area CcD 05 2
4. Read data Area+2 | SLI n Length~2

The read continue channel program sends
a positive response to the previous message
block, followed by three circle Cs to put
the terminal in control mode. The terminal
is polled with one polling character and
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the response is read into the first byte of
the wessage area with a count of two.
There is no sugpressed length. Thus, when
the respcnse is read, and it is a positive
resronse (one Lyte) it will be immediately
fcllcwed ky data. This causes ccunt to ke
reduced to zero and data chaining to the
next CCW which will read until an ECPE or
FCT is received or the count is zero. If
only one character is read, a negative
respcnse, a channel end/device end
interrupt occurs with unit exception.
There is nc data chaining due to wrong
length and BTAM reinitializes the channel
program to pcll the next terminal, if there
is one in the list. Polling is terminated
if channel end detects a 1 in kit 7 of the
ICBFLAG2 in the ICB for that line, which
indicated a RESETPL macro-instruction was
issued for this line. This bit will be
turned off when the read/write routine
initiates another oreration on the line.
Polling is terminated when the ECL kit is
detected.

Read Repeat Channel Prcgram

Operation Address | Flags TP-Op Code | Count

1. Write negative response | Table cD 02 4

and deselect characters

(Circle N and 3

circle Cs)
2. Write polling characters | List CC, su | 03 2
3. Read response Area Ccb 05 2
4. Read data Area+2 | SLI n Length-2

The read rereat channel program sends a
negative response N tc the previous
ressage block followed ky three circle Cs
to put the terminal in control mode. The
terrinal is then polled with one pclling
character. The channel program then
proceeds the same way as the read initial
channel program.

Read Skir Channel Prcgram

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero SLI,Skip |22 Length

The read skip channel programr reads the
data from the terminal under the ccntrcl cf
the count field. The suppress length flag
is on along with the skip flag sc the data
is nct read into storage.



Reset Following a Read

Operation Address Flags TP-Op Code Count

1. Write positive response Table SLI 21 4
and deselect characters
(Circle Y and 3 circle Cs)

The reset CCW is chained to the last CCW
of the basic channel program if READ TIR,
TTR, or TPR is specified. This CCW sends a
positive response to the transmission and
three circle Cs.

Write Initial Channel Program

Operation Address | Flags TP-Op Code { Count
1. Write deselect characters | Table Ccb 02 3
(3 circle Cs)
2. Write addressing chars List CC, SLI |03 2
3. Read response Respn 06 1
4. Write circle D Table CcD 08 1
5. Write data Area CC, sLt Length
6. Read response to LRC Respn+1 | SLI 20 1

The write initial channel program,
initiated by the read/write routine, places
the line in control mode, addresses a
terminal, and reads the response. The
status of the chaining flags for the third
command depends upon the status of the
addressing list. For multiple addressing,
all specified terminals must ke logically
connected to the line before message
transmission occurs. A negative response
from any terminal terminates the channel
prograr and suppresses transmission.

If tne addressing list entry specified
in the WRITE macro-instruction has the ECL
bit on (i.e., the entry is the last or only
entry in the list), the read/write routine
sets the command chaining kit on in the
"read response to addressing" CCW; the
multiple addressing indication is ignored
and the entire channel program executes
upon initiation by read/write.

If the specified addressing list entry
is not the last, the third command is not
altered and an interrupt occurs after the
response is read. The channel end routine
checks for a negative response. If the
response is positive, the routine
reinitializes the addressing list pointer
in the CCW data address, leaves the cormand

chaining kit off in the "read response to
addressing" CCW, and returns control to the
input/outgput supervisor for executicn cf a
restart TP-Cp code. This I/C sugervisor-
to-channel end loop continues until the end
of the addressing list (ECL bit on) has
keen reached. Cn the last addressing rass,
the "read response to addressing" CCW is
conrrand chained to the "write data"
corrand. The "write data" corrand always
chains to the "read resronse tc LRC"
conrand.

When dynaric buffering is enccuntered in
the read/write routine, three additional
corrands are generated and inserted in the
channel prograrm following the write data
corrand. Refer to secticn "Dynamic
Butffering" fcr an explanaticn of the
additional ccrnrmands.

Write Positive Acknowledge Channel Prcgran

Operation TP-Op Code

1. Write response and Table St 21 4
deselect characters
(Circle Y and 3 circle C )

Address | Flags Count

The write positive acknowledge channel
program sends a Y as a positive response
and three circle Cs to deselect the
terrinal.

Write Negative Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters| Table SLl 21 3
(3 circle C s)

Initiated by the read/write routine, the
write negative acknowledge channel rrogranm
sends three circle Cs to turn the terrinal
off.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters | Table Sul 21 3
(3 circle C s)

If the reset was specified ky WRITE TIR,
then the three circle Cs are sent to
deselect the terminal.
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CHANNEL PROGRAMS FOR TTY MODELS 33 AND 35
TWX LINES

Read Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Disable Zero CC, SLI |01 1
2. Enable i Zero SLI 01 1
3. Write pad characters Table CcD 01 - 15
4. Write identification List CC, SLI | 03 List
5. Read data Area SLI 1 Length

The read initial channel program,
initiated by the read/write routine
performs the following:

Disables the line in case not done
previously.

Sets the enable latch within the line
adapter so that the remote terminal may
dial the CPU.

Sends pad characters.

Writes the identification assigned to
the CPU by the user's answer list.

Reads the data transmitted by the
terminal.

After the enable command has been issued
and the terminal has dialed the CPU, a
channel end/device end interrupt occurs and
the channel end appendage turns on the
arm-seeking bit in the seventh byte of the
UCB. This is an indication to any
subsequent halting of I/O operations that
data transmission has begun. If the kit is
not turned on in the UCB after a read
initial macro-instruction is given, the
terminal has not dialed the CPU. After
turning on the arm-seeking bit, the channel
end appendage restarts the channel at the
fourth command (write identification).

Read Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write turnaround char List CC, SLI {03 List
2. Read data Area SLI 11 Length

The read conversational channel program
is initiated by the problem program through
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the read/write routine after a successful
write initial operaticn.

Read Skip Channel Prcgram

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero SLI, Skip|22 Length

Initiated by the reads/write routine, the
read skip channel program read the data in
to clear the line, but it is not read intc
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write EOT Table CC, Su |21 1
(Ciicle C)
2. Disable Zero sul 21 1

If READ TIR or TVR is specified, the
reset functicn is added to the end of kasic
channel rrogram and is executed cnly if the
basic channel rrogramr ccmpleted without
error. The reset will send a circle C tc
deselect the terminal and then disable the
line.

Write Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Disable Zero CC, SLI |01 1
2. Didl List CC, St |01 List
3. Read identification List 07 List
4. Write data Area SLI 11 Length

The write initial channel prograr,
initiated Ly the read/write routine,
disakles and dials a terminal and, if the
identification received was valid, writes
the data tc the terminal. If the
identificaticn was invalid, the channel
program is terminated.

After the CPU has read the
identificaticn sent frcr the terminal, an
interrugt occurs and the channel end
routine compares the identification
received with the identification sugrlied



by the user in the dial 1list. 1If an
unequal compare results, the channel end
routine posts the buffer; if dynamic
buffering was specified. The event is
posted complete. If an equal
identification is received, it is assumed
the correct terminal has been contacted and
the channel is restarted with the write
data comrmand.

Write Conversational Channel Program

Operation Address | Flags TP-Op Code | Count

1. Write data Area SLi 1 Length

The write conversational channel program
is initiated by the problem program
throughthe read/write routine after a
successful read initial operation.

Write Negative Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write EOT Table CC, sul |21 1
2. Disable Zero SLi 21 1

The write negative acknowledge channel
program, initiated by the read/write
routine, writes an end-of-transmission
character to the terminal and resets, with
a disable command, the enable latch within
the line adapter.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count

1. Write EOT Table CC, SLI [Reset 1

2. Disable Area N Reset 1

If WRITE TIR or TVR is svecified, the
reset function is added to the end of the
basic channel programs. The program writes
an end-of-transmission character to the
terminal and resets, with a disable
command, the enable latch within the line
adapter.
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CHANNEL PROGRAMS FOR IBM 2740
COMMUNICATIONS LINES

IBM 2740 BASIC CHANNEL PROGRAMS

Read Initial Channel Program

Operation Address Flags TP-Op Code| Count
1. Write deselect character Table CC, sl 21 1
(1 circle C)
2. Prepare Zero CC, sul 01 1
3. Sense Respn+1 | CC, SLI 04 1
4. Read data Area NI n Length

The read initial channel program places
the terminal in control mode and sends the
prepare command to condition the control
unit to receive a message from the terminal.
The prepare command removes the circle D
from the beginning of the message and the
count is reduced to zero, causing command
chaining to the sense command and to the
read command that reads the message.

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
is on. The skip flag is on and the data is
not read into storage.

Write Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write circle D and 15 Table CcD 02 16
idle characters
2. Write data Area NE 1 Length

The write initial channel program sends
a circle D and fifteen idle characters and
data chains to the write data to send the
message.

Reset Following a Write

. Operation Address | Flags TP-Op Code| Count
Read Skip Channel Program
1. Write deselect characters | Table NE| 21 3
Operation Address | Flags TP-Op Code | Count (3 circle C s)
1. Read skip Zero SLI, Skip| 22 Length
If reset was specified by WRITE TIR, the
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reset function will send the three circle
Cs if no errors occurred during the
previous transmission.



IBM 2740 WITH CHECKING

Read Initial Channel Program

Operation Address Flags TP-Op Code Count

1. Write deselect character Table
(1 circle C)

CcC, st 02 1

2. Prepare Zero CC, st ] 1

3. Sense Respn+! | CC, SLI 04 1

4. Read dota Area SLl n Length

The Prepare command conditions the
control unit to receive a message and then
command chains to the Read command when a
character is received. The circle D sent
by the transmitting terminal is deleted by
the Prepare command.

Read Continue Channel Program

Operation Address | Flags >-Op Code| Count
1. Write response Table CC, st 02 1
(Circle Y)
2. Read data Area St 11 Length

The read continue channel program is
initiated by the problem program through
the read/write routine after a successful
read initial operation; the program writes
the response character and command chains
to read data.

Read Repeat Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write negative response| Table CC, sLI | 02 1
(Circle N)
2. Read data Area SLI 1 Length

The read repeat channel program is
initiated by the problem prograr through
the read/write routine after a transmission
error occurred during execution of the
‘read data' command of a read initial or
read continue operation. The program
transrits a negative response, and then
chains to the second CCW to read data into
the main storage area originally specified.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Reod skip Zero SLI, Skip| 22 Length

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
is on. The skip flag is on and the data is
not read into storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write circle D and Table N 21 4
deselect characters
(3 circle C 5)

If the reset is specified by READ TIR,
TTR, or TPR, the reset function will send
the circle D and three circle Cs if no
errors occurred on the data transmissions.

Write Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write circle D and 15 Table Ccb 02 16
idle characters
2. Write data Area CC, sLy 11 Length
3. Read response to Respn +1 20 1
VRC/LRS

The write initial channel program sends
the circle D to put the terminal in control
mode and fifteen idle characters to allow
terminal motors to get up to speed. This
Write command data chains to the Write data
command which sends the message and command
chains to the Read response command.

Write Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write data Area CC, su | n Length
2. Read response to Respn +1 20 1
VRC/LRC
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The write continue channel program will
write the data and then command chain to
read the response into DECRESPN+1 (VRC/LRC
response field in the DECB).

Write Conversational Channel Program
Operation Address | Flags TP-Op Code | Count
1. Write circle D Table cDb 02 1
2. Write data Area CC,su|n Length
3. Read response to Respn +1 20 1
VRC/LRC

The write conversational channel program
first writes a circle D to put the terminal
in receive mode and then data chains to the
next write to send the data. When the
count is zero, this command chains to read
the VRC/LRC response into the response
field of the DECB (DECRESPN+1).

Write Continue Conversational Channel

Program

Operation Address Flags TP-Op Code| Count
1. Write data Area CcC, st n Length
2. Read response to LRC Respn+l | CC, SUI 20 1
3. Write deselect character Table CC, su 02 1
(1 circle C)
4, Prepare Zero CcC, su ()] 1
5. Sense Zero CC, st 04 1
6, Reod data Area St n Length

The write continue conversational channel
program is initiated by the problem program
through the read/write routine after a
successful write initial operation; the
program writes data, command chains to read
the response to longitudinal redundancy
checking, command chains to place the line
in control mode, command chains to the
prepare command which removes the circle D
from the beginning of the message, and
command chains to read the message.
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Write Positive Acknowledge Channel Program

Operation- Address | Flags TP-Op Code | Count

1. Write circle D and Table SLI 21 4
deselect characters

(3 circle Cs)

The write positive acknowledge channel
program sends a circle D as a positive
response and three circle Cs to deselect
the terminal.

Write Negative Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count

Table NE 21 3

1. Write deselect characters

(3 circle Cs)

Initiated by the read/write routine, the
write negative acknowledge channel program
sends three circle Cs to turn the terminal
off.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count

Table su 21 3

1. Write deselect characters

(3 circleCs)

If the reset is specified by WRITE TIR,
TTR or TVR, then the three circle Cs are
sent to turn the terminal motors off. The
reset will be performed only if no errors
occurred during the write for this reset.



IBM 2740 WITH CHECKING AND 2760 ATTACHMENT

In this publication, the term "response" is
used instead of “"answerback" to signify
response to LRC/VRC check, to maintain
consistency with the other 2740 channel
program explanations. In the 0S BTAM SRL
publication, the term answerback is used,
to maintain consistency with the IBM 2760
Optical Image Unit Component Description
publication (GA27-3011). The two terms are
synonymous.

Read Initial Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write EOT EOT EOT Table CC,su | 21 3
2. Prepare 0 cc,su ) o 1
3. Sense Respn CC,sLi | o4 1
4. Read text Area St n Length

In the Read Initial channel program, the
Write command sets the terminal to standby
status; the Prepare command monitors the
line for an incoming EOA; when EOA is
received, the sense command receives a
sense byte into the DECB response field,
and the Read text cormand receives message
text.

Read Continue Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write response Table CC,sti | 02 1
(Circle Y)
2. Read fext Area st n Length

The Read Continue channel program sends
a positive response and receives another
message block.

Read Continue with Leading Acknowledgment
Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write EOA EOT EOT EOT Table Ccc,su | 21 4
2, Prepare 0 cc,su) o1 1
3. Sense Respn CC,sLi| 04 1
4. Read Text Area St n Length

The Read Continue with Leading
Acknowledgment channel program sends EOA as
positive response to text and an EOT
sequence to place the terminal in standby
status; prepares the TCU data adapter to
receive text; receives a sense byte into
the DECB response field; and receives
message text. (The EOA with which the
terminal precedes message text is deleted
by the Prepare command.)

Read Repeat Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write response Table CC,sti| 02 1
(circle N)
2. Read text Area St n Length

The Read Repeat channel orogram sends a
negative response and receives another
message block (which should be the same
text as received by the previous Read
operation).

Read Skip Channel Program

Operation Address Flags Tp-Op Code | Count

1. Read skip 0 Su1,Skip] 22 Length

The Read Skip channel program receives a
message block but does not place it in main
storage.
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Reset Following a Read

Write Conversational Channel Program

The Reset function, specified by the
READ TIR, TTR, or TPR macro, is added to
the end of the basic channel program (but
is executed only if the text was received
correctly). The EOA signifies positive
response to text; the EOTs reset the
terminal to standby status.

Write Initial Channel Program

Operation Address Flags Tp-Op Code | Count

1. Write EOA and 15 Idle Table D 02 16
characters

2. Write text Area cc,sL n Length

3. Read response Respn+1 20 1

The Write Initial channel program sends
EOA to place the terminal in receive status
and 15 idle characters to allow terminal
motors to reach operating speed; sends
text, and receives response to text in
DECRESPN+1.

Write Continue Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write text Area cc,su | n ‘ Length
2. Read response Respn+1 20 1

The Write Continue Channel program sends
a message block and receives response to
text in DECRESPN+1.

When dynamic buffering is used, three
additional commands are generated and
inserted in the channel program following
the Write Text command. See the section
Dynamic Buffering for an explanation of
these commands.
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Operation Address Flogs Tp-Op Code | Count Operation Address Flags Tp~Op Code | Count

1. Write EOA EOT EOT EOT Table sLl 21 4 . 1. Write EOA Table ‘ cD 02 1
2. Write text Area cc,sun Length

3. Read response Respnt1 20 1

The Write Conversational channel program
sends EOA to place the terminal in receive
status, sends text, and reads response to
text.

Write Initial Optical Channel Program

Operation Address Flags Tp-Op Code | Count

1. Write EOA PRE o Table (] 02 3

2. Write frame chonge sequence List cD 1 3

3. Write EOB Table CC,SLI | o8 1

4. Read response Respn +1 | CC,SLI | 20 1

5. Write EOT EOT EOT Table SLi 21 3

The Write Initial Optical channel
program sends EOA PRE o to place terminal
in receive status and indicate that the
subsequent message text is for the 2760;
sends a frame change message and EOB; reads
response to text; and resets the terminal
to standby status if the response is
positive (the EOT sequence also causes the
2760 to execute the frame change function).
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Write Invitational Optical Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write EOA PRE o Table (e] 02 3
2. Write frame change Entry cD n 3
sequence
3. Write EOB Table CC,stl | 08 1
4. Read response Respn+1l cc,su | 20 1
5. Write EOT EOT EOT Table cc,su | 21 3
6. Prepare cc,su | o1 1
7. Sense Respn CC,SLlI | o4 1
8. Read text Area Su n Length

The Write Invitational Optical channel
program sends EOR PRE o to place the
terminal in receive status and indicate
that the subsequent message text is for the
2760; sends a frame change message and EOB;
reads response to text; resets the terminal
to standby status if response is positive
(the EOT sequence also causes the 2760 to
execute the frame change function);
prepares the TCU data adapter to receive
text; receives a sense byte into the DECB
response field; and reads message text.
(The ECA with which the terminal precedes
message text is deleted by the Prepare
command.)

Write Positive Acknowledgment Channel
Program

Operation Address Flags Tp-Op Code | Count

1. Write EOA EOT EOT EOT Table SLl 21 4

The Write Positive Acknowledgment
channel program sends EOA as positive
response to text and three EOTs to place
the terminal in standby status.

Write Negative Acknowledgment Channel
Program

Operation Address Flags Tp-Op Code | Count

1. Write EOT EOT EOT Table st 21 3

The Write Negative Acknowledgment
channel program sends three EOTs to place
the terminal in standby status; the EOTs
also signify negative response to text, if
the channel program is executed following a
Read operation.

Reset Following a Write

Operation Address Flags Tp-Op Code | Count

1. Write EOT EOT EOT Table N1 21 3

The Reset function, specified by the
WRITE TIR, TTR, or TVR, is executed at the
end of the basic channel program (only if a
positive response to text was received by
the preceding command). The EOTs reset the
terminal to standby status.
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IBM 2740 WITH DIAL

Read Initial Channel Program

Operation Address | Flags Tp-Op Code | Count
1. Disable Zero CC, sti| 01 1
2. Enable Zero CC,su| o1 1
3. Prepare Zero CC, sui | o1 1
4. Read data Area N n Length

Initiated by the read/write routine, the
read initial channel program disables and
then enables the line to receive a call.
When a call is received, the Enable command
chains to the Prepare command which
conditions the control unit to receive a
message. When a character is received, the
count goes to zero and the Prepare command
command chains to read the data. The
Prepare command deletes the circle D which
is sent by the depression of the BID key at
the transmitting terminal.

Read Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Prepare Zero CC, st | o1 1
2. Read Area SLI n Length

The read conversational channel program
sends the Prepare command to condition the
control unit to receive a message from a
terminal. The Prepare command removes the
circle D from the beginning of the message
and the count is reduced to zero, causing
command chaining to the read which reads
the message.

Read Skip Channel Program

Operation Address | Flags TP-Op Code| Count

1. Read skip Zero SLI, Skip| 22 Length

The read skip channel program reads the
data from the terminal under the control of
the count field. The suppress length flag
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is on. The skip flag is on and the data is
not read into storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write deselect character | Table CC, s | 21 1
(Circle C)
2. Disable Zero st 21 1

If reset is specified by READ TIR or
TVR, the reset commands are added to the
basic channel program and are executed if
no errors occurred during the execution of
the basic channel program.

Write Initial Channel Program

Operation Address Flags TP-Op Code | Count
1. Disable Zero CC, sul 01 1
2. Dial List +1 | CC, SLI ] List
3. Write pad characters Table CcC, su 01 15
4, Write circle D Table cD 02 1
5. Write data Area st n Length

Initiated by the read/write routine, the
write initial channel program disables the
line and command chains to the Dial command
to dial the terminal specified by the
DFTRMLST macro-instruction. After dialing,
the channel program sends fifteen pad
characters before command chaining
to a write circle D command which is
sent before the data.

Write Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write circle D Table cD 02 1
2. Write data Area Sl 11 Length

The write conversational channel program
sends a circle D and then data chains when
the count is zero to a write data command
to send the message.



Write Disconnect

Channel Program

Operation

Address

Flogs

TP-Op Code

Count

1. Write deselect character

(Circle C)

2. Disable

Table

Zero

CC, sl

SLI

2]

2]

The write disconnect channel program
sends a circle C to put the terminal in

control mode and command chains to disable

the line.

Reset Following a Write

Operation Address | Flogs TP-Op Code | Count
1. Write deselect character [ Table CC, su| 21 1
(CircleC)
2. Disable Zero sul 21 1

If reset is specified by WRITE TIR or
TVR, the reset commands are added to the
corresponding channel programs. They are
executed when the basic channel program
completes without error.
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IBM 2740 WITH DIAL AND- CHECKING

Read Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Disable Zero CC, sLi| o 1
2. Enable Zero CC, st | 01 1
3. Prepare Zero CC, s | o 1
4. Read data Area SLI n Length

Initiated by the read/write routine, the
read initial channel program disables and
then enables the line to receive a call.
When a call is received, the Enable command
chains to the Prepare command which
conditions the control unit to receive a
message. When a character is received, the
count goes to zero and the Prepare command
command chains to read the data. The
Prepare command deletes the circle D which
is sent by the derression of the BID key at
the transmitting terminal.

Read Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response Table CC, st | 02 1
(Circle Y)
2. Read data Area SLi 1 Length

The read continue channel program is
initiated by the problem program through
the read/write routine after a successful
read initial operation; the program writes
the response character and command chains
to read data.

Read Conversational Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write 3circle C s Table CC, sLi| 02 3
2. Prepare Zero CC, sti} 01 1
3. Read Area SLi n Length

Initiated by the read/write routine, the
read conversational channel program sends
three circle Cs to put the terminal in
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control mode and then chains to the Prepare
command. The Prepare command conditions
the control unit to receive a message.

When the first character, a circle D caused
by the depression of the transmitting
terminal®s BID key, is received, it is
deleted by the Prepare command which chains
to read the data.

Read Repeat Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write negative response | Table CC, sLi| 02 1
(Circle N)
2. Read data Area SLi 11 Length

The read repeat channel program is
initiated by the problem program through
the read/write routine after a transmission
error occurred during execution of the
*read data' command of a previous read
operation. The program transmits a
negative response, and then chains to the
second CCW to read data into the main
storage area originally specified.

Read Skip Channel Program

Operation Address | Flogs TP-Op Code Count

1.Read skip Zero SLI, SKIP| 22 Length

Initiated by the read/write routine, the
read skip channel program read the data in
to clear the line but it is not read into
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1.Write response Table CC,su | 21 2
and deselect chars
(Circle D and
circle C)
2.Disable Zero Stl 21 1

The reset if specified by READ TIR, TTR,
TVR, or TPR is added to the end of the
basic channel program. The sequence

o



transmits a circle D to reply to the
terminal and to halt transmission for it
and an EOT character to deselect the remote
terminal. It then issues a disable to
disconnect the line. If no errors occured
during transmission, the reset function is
performed.

Write Initial Channel Program

Operation Address Flags TP-Op Code | Count
1. Disable Zero cc, su o 1
2. Dial List CC, st [} List |
3. Write Pad Characters Table cc, su 0 15
4. Write circle D Table CcD 02 !
5. Write data Area CC, su n Length
6. Read response to VRC/LRC Respn+1 20 1

Initiated by the read/write routine, the
write initial channel program disables the
line before dialing the terminal specified
by the DFTRMLST. The fifteen pad
characters are sent to allow the terminal
motors to reach the necessary speed before
the message is sent to it. Before the data
is sent, a circle D is sent to the terminal.
After the message is sent the response to
VRC/LRC is read into the response field in
the DECB (DECRESPH+1) .

Write Continue Channel Program

Operation Address | Flags TP-Op Code Count
1. Write data Area CC,su|n Length
2. Read response to LRC Respn +1 20 1

After the line connection has previously
been established, the write continue
channel program is initiated by the problem
program through the read/write routine; the
program writed data and command chains to
read the response to longitudinal
redundancy checking. The response is read
into DECRESPN+1, the second byte of the
2-byte response field in the DECB,

When dynamic buffering is encountered in
the read/write routine, three ddditional
commands are generated and inserted in the

channel program following the write data
command. Refer to the section "Dynamic

Buffering” for an explanation of the
additional commands.

Reset Following a Write

Operation Address Flags TP-Op Code Count

1. Write EOT EOT EOT Table cc, su 21 3

2. Disoble Zero St 21 1

Write Conversational Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write circle D Table cD 02 1
2. Write data Area CC,su | n Length
3. Recd response to VRC/LRC| Respn +1 20 1

The Write conversational channel program
sends a circle D after the line has
previously been established. The data is
sent and the "Write data" command chains to
the "read response" CCW.

Write Continue Conversational Channel

Prog ram

Operation Address Flags TP-Op Code | Count
1. Write data Area CcC, su n Length
2. Read response to LRC Respn+l | CC, SLI 20 1
3. Write deselect character Table CcC, st 02 1
(1 circle C)
4. Prepare Zero CcC, s [l 1
5. Sense Zero cc, su 04 1
6. Read data Area su n Length

The write continue conversational channel
program is initiated by the problem program
through the read/write routine after a
successful write initial operation; the
program writes data, command chains to read
the response to longitudinal redundancy
checking, command chains to place the line
in control mode, command chains to the
prepare command which removes the circle D
from the beginning of the message, and
command chains to read the message.
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Write Positive Acknowledge and Disconnect
Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write response and Table CC,su| 21 2
deselect character
(Circle D and circle C)
2. Disable Zero st 21 1

The Write positive acknowledge and
disconnect channel program resets the line
after sending a positive response. The
sequence transmits a circle D to reply to
the terminal and to halt transmission for
it and an EOT character to deselect the
remote terminal., It then issues a disable
to disconnect the line.

Write Negative Acknowledge and Disconnect
Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect character | Table CC, stt | 21 1
(Circle C)
2. Disable Zero SLI 21 1

IBM 2740 WITH DIAL, CHECKING, AND 2760
ATTACHMENT

In this publication, the term "response® is
used instead of "answerback" to signify
response to LRC/VRC check, to maintain
consistency with the other 2740 channel
program explanations. In the OS BTAM SRL
publication, the term answerback is used to
maintain consistency with the IBM 2760
Optical Image Unit Component Description
(Form A27-3011) . The two terms are
Synonymous .

Read Initial Channel Program

Operation Address Flags Tp-Op Code | Count
1. Disable 0 cc,st| ol 1
2, Enable 0 cc,stf o 1
3. Prepare 0 cc,su ol 1
4. Sense Respn CC,sLif o4 1
5. Read text Area su n Length
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The Read Initial channel program
disables the line, then enables it to
receive a call. When a call is received,
the Prepare command deletes the EOA sent by
the Bid key at the terminal, the Sense
command receives a sense byte into the DECB
response field, and the Read text command
receives message text.

Read Continue Channel Program

Operation Address Flags Tp-Op Code| Count
1. Write response Table cc,su| 02 1
(circle Y)
2. Read text Area sul 1n Length

The Read Continue channel program sends
a positive response and receives another
message block.

Read Continue with Leading Acknowledgment
Channel Program

Operation Address Flags Tp-Op Code| Count
1. Write EOA EOT EOT EOT Table cc,sLf 21 4
2. Prepare 0 cc,su) o 1
3. Sense Respn CC,SLI| 04 1
4. Read text Area SLI n Length

The Read Continue with Leading
Acknowledgment channel program sends EOA as
positive response to text and an EOT
sequence to place the terminal in standby
status; prepares the TCU data adapter to
receive text; receives a sense byte into
the DECR response field; and receives
message text. (The EOA with which the
terminal precedes message text is deleted
by the Prepare command.)

Read Conversational Channel Program

Operation Address Flags Tp-Op Code| Count
1. Write EOT EOT EOT Table cC, s o2 3
2. Prepare 0 cc,su ot 1
3. Sense Respn CC,sLl jo4 1
4. Read text Area st n Length




The Read Conversational channel program
first places the terminal in standby
status. The Prepare command deletes the
EOA sent by the Bid key at the terminal,
the Sense command receives a sense byte
into the DECB response field, and the Read
Text command receives message text.

Read Repeat Channel Program

Operation Address Flags Tp-Op Code| Count
1. Write response Table CC,sLI| 02 1
(circle N)
2. Read text Area St 1" Length

The Read Repeat channel program sends a
negative response and receives another
message block (which should be the same
text as received by the previous Read
operation).

Read Skip Channel Program

Operation
1. Read skip 0

Address Flags Tp=Op Code| Count

SLI,Skip | 22 Length

The Read Skip channel program receives a
message block but does not place it in main
storage.

Reset Following a Read

Write Initial Channel Program

Operation Address Flogs Tp-Cp Code | Count
1. Disable 0 cc,sut ot 1
2. Dial List k cc,suf o List
3. Write pad characters Table cc,su} o 15
4, Write EOA Table <o 02 1
5. Write text Area cc,sul n Length
6. Recd response Respn+1i 20 1

The Write Initial channel program
disables the line, dials a remote terminal,
sends 15 pad characters to allow terminal
motors to reach operating speed, sends EOA
to place terminal in receive status, sends
text, and receives response to text in
DECRESPN+1.

Write Continue Channel Program

Operation Address Flags Tp-Op Code | Count
1. Write text Area cc,sup n Length
2, Read response Respnti 20 1

The Write Continue Channel program sends
a message block and receives responsé to
text in DECRESPN+1.

When dynamic buffering is used, three
additional commands are generated and
inserted in the channel program following
the Write Text command. See the section
Dynamic Buffering for an explanation of
these commands.

The Reset function, specified by the
READ TIR, TTR, TVR, or TPR, is executed at
the end of the basic channel program (only
if the text was received correctly). The
first command sends an EOA and 3 EOTs to
signify positive response to text and to
reset the terminal to standby status. The
second command breaks the line connection.

Operatier Address | Flogs | TP-Op Code | Coun Write Conversational Channel Program
1. Write EOA EOT EOT EOT Table CcC, st 21 4
2. Disable 0 st 21 ! Operation Address Flags Tp=Op Code | Count
1. Write EOA Table (er] 02 1
2, Write text Area cc,suy n Length
3. Read response Respnt+1 20 1

The Write Conversational channel program
sends EOA to place the terminal in receive
status, sends text, and reads response to
text.
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Write Initial Optical Channel Program

Cperation Address Flags Tp-Op Code | Count

1. Disable 0 CC,st | ol 1

2. Dial List cc,su ot List
3. Write pad characters Table cc,sL | o 15

4. Write EOA PRE o Table CcD 02 3

5. Write frame change List CcD n 3

sequence

6. Write EOB Table cc,su | o8 1

7. Read response Respn+1 CcC,su | 20 1

8. Write EOT EOT EOT Table SL 21 3

The Write Initial Optical channel
program disables the line; dials a remote
terminal; sends 15 pad characters to allow
terminal motors to reach operating speed;
sends EOA PRE o to place terminal in
receive status and indicate that the
subsequent message text is for the 2760;
sends a frame change message and EOB; reads
response to text; and resets the terminal
to standby status if the response is
positive. (The ECT sequence also causes
the 2760 to execute the frame change
function.)

Write Invitational Optical Channel Program

Operation Address Flags | TP-Op Code | Count

1. Write EOA PRE o Table CD 02 3

2. Write frame change sequence Entry (&b n 3

3. Write EOB Table cc, su 08 1
4. Read Response Respn+l | CC, SLI 20 1
5. Write EOT EOT EOT Table cC, sti 02 3
6, Prepare 0 CC, su 01 1
7. Sense Respn CC, su 04 1

8. Read text Area MY n Length

The Write Invitational Optical channel
program sends EOA PRE o to place the
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terminal in receive status and indicate
that the subsequent message text is for the
2760; sends a frame change message and EOB;
reads response to text; resets the terminal
to standby if response is positive (the EOT
sequence also causes the 2760 to execute
the frame change function); prepares the
TCU data adapter to receive text; receives
a sense byte into the DECB response field;
and reads message text. (The EOA with
which the terminal precedes message text is
deleted by the Prepare command.)

Write Conversational Optical Channel
Program

Operation Address Flags Tp=Op Code | Count
1. Write EOA PRE o Table cD 02 3
2, Write frame change Entry cD 1 3

sequence
3. Write EOB Table CC,sti| o8 1

4. Read response Respn+1 cc,su ] 20 1

5. Write EOT EOT EOT Table St 21 3

The Write Conversational Optical channel
program sends EOA PRE o to place the
terminal in receive status and indicate
that the subsequent message text is for the
2760; sends a frame change message and EOB;
reads response to text; and resets the
terminal to standby status if the response
is positive. (The EOT sequence also causes
the 2760 to execute the frame change
function.)

Write Positive Acknowledgment Channel
Program

Operation Address Flags Tp-Op Code | Count

1. Write EOA EOT EOT EOT Table cc,su i 21 4

2, Disable 0 SLt 21 1

The Write Positive Acknowledgment
channel program sends EOA as positive
response to text and three EOTs to place
the terminal in standby status, then breaks
the line connection.



Acknowledgment Channel

Write Negative

Program

Operation

Address

Flags

TP-Op Code

Count

2. Disable

1. Write EOT EOT EOT

Table

Zero

CC, st

Stt

21

21

The Write Negative Acknowledgment channel
program sends three EOTs to place the terminal
in standby status (the EOTs also signify
negative response to text, if the channel
program is executed following a Read
operation), then breaks the line connection.
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IBM 2740 WITH DIAL AND TRANSMIT CONTRCL

Read Initial Channel Program

data"™ CCW. Execution continues in the
channel with an interrupt occurring
only at the end of the transmissiocn.

2. Negative Response: This resgcnse
causes channel end and device end with
unit excertion and wrong length reccrd
indicated. There is nc polling cf
corponent (s) or terminal (s) on the

Operation Address Flags TP-Op Code | Count 27400T ; Only the send ing of the
). Disable Zero cc, sul o 1 selecticn characters.
2. Dial List CC, st 01 Dial List
Enable Zero MU 01 1
3. Write pad characters Table CcC, su 01 15 .
Read Conversational Channel Program
4. Write selection characters Table CC, sLl 03 2
5. Read response Area <D 05 2
6. Read data Area+2 | SLI n Length-2 Operation Address | Flags TP-Op Code |Count
1. Write selection chars Table CC, StLI | 03 2
(/ space)
The read initial channel program
initiated by the read/write routine 2. Read response Area co 05 2
disables and then either (1) dials a
terminal or (2) sets the enable latch 3. Read data Areat2 | SU " Length-2

within the line adapter so that the remote
terminal may dial the CPU. The selection
of dial or enakle depends upon whether the
problem program provides a dial list or an
answer list when the Read Initial
macro-instruction is issued.

If the enable command is issued and the
terminal dials the CPU, an interrupt occurs
and the channel end routine turns on the
arm-seeking bit in the seventh byte of the
UCB. This is an indication to any
subsequent halting of the I/0O oreration
that data transmission has begun. If the
bit is not turned on in the UCRBR after a
read initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning on the arm-seeking kit, the
channel-end routine restarts the channel at
the Write pad characters comrmand.

The fifteen pad characters are followed
by the selection character (/ space) to
select the fifth command (read response
character) . The read response CCW
specifies a data count of 2, with wrong
length indication not suppressed, while the
length of the response character is one
byte. Under BTAM, the effect of this
technique is as follows:

1. Positive Response: The response
character, a circle D caused ky the
depression of the transmitting
terminals BID key, and the first kyte
of the message are read under control
of the "read response" CCW. This
reduces the data count to zero and
causes data chaining to take place.
The second and subsequent kytes of the
message are read under control of the
address and count fields of the "read
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The read conversaticnal channel progranr
sends the selection characters (1 space) to
allow the terminal tc send a ressage. The
response is read into the first twc bytes
of the message area. (See the Read Initial
section cf the 2740DT fcr a discussicn cf
the rositive or negative response.) If the
resrcnse was positive the "read respcnse"
CCW data chains to read the rest of the
message.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero SLI, Skip {22 Length

Initiated by the read/write rcutine, the
read skip channel prcgram read the data in
to clear the line but it is not read intc
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write deselect character |Table CC, su | 21 1
(Circle C)
2. Disable Zero SLI 21 1




If reset is specified by READ TIR or
TVR, the reset commands are added to the
basic channel program and are executed if
no errors occurred during the execution of
the basic channel program.

Write Initial Channel Program

Operation Address Flags | TP-Op Code Count
1. Disable Zero CC, st 0 1
2. Enable Zero su ()] 1
Dial List CC, sLi o List
3. Write pad characters Table CC, st 01 15
4. Write circle D Table [el») 08 1
5. Write data Area SLi n Length

The write initial channel program
initiated by the read/write routine
disables and, then either: (1) dials a
terminal, or (2) sets the enable latch
within the line adapter so that the remote
terminal may dial the CPU. The selection
of dial or enakle depends upon whether the
problem program provides a dial list or an
answer list when the WRITE Initial
macro-instruction is issued.

If the enable command is issued and the
terminal dials the CPU, an interrupt occurs
and the channel end routine turns on the
arm-seeking bit in the seventh Lkyte of the
UCB. This is an indication to any
subsequent halting of the I/0 operation
that data transmission has ktegun. If the
bit is not turned on in the UCB after a
write initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning on the arm-seeking bit, the channel
end routine restarts the channel at the
Write pad characters command.

After the pad characters, the channel
program data chains to send a circle D
before sending the data.

Wnen dynamic buffering is encountered in
the read/write routine, three additional
commands are generated and inserted in the
channel program following the write data
command. Refer to section "Dynamic

Buffering®” for an explanation of the
additional commands.

Write Conversational Channel Program

Operation Address Flags | TP-Op Code | Count
1. Write circle D Table cD 08 1
2, Write data Area sLi n Length

The write conversational channel prograr
sends a circle D and then data chains when
the count is to a Write data command to
send the ressage.

Write Disconnect Channel Prograr

Operation Address | Flags TP-Op Code | Count
1. Write deselect character | Table CC, St |21 1
(Circle C)
2. Disable Zero SLl 21 1

The Write disconnect channel rrogran
sends a circle C to put the terminal in
contrcl rode and cormmand chains to disakle
the 1line.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count
1. Write deselect character | Table CC, st |21 1
(Circle C)
2. Disable Zero su 21 1

If reset is specified ky WRITE TIR or
TVR, the reset cormands are added to the
corresponding channel programs. They are
executed when the basic channel grogranr
completes without error.
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IBM 2740 WITH DIAL, TRANSMIT CONTRCL, AND
CHECKING

Read Initial Channel Program

Operation Address Flags TP-Op Code | Count

1. Disable Zero Ccc, su 01 1

2. Enable Zero SLi 01 1

Dial List Cc, su o List

3. Write pad characters Table cc,su |- oo 15

4. Write selection chars (/ space) Table CC, sul 03 2

5. Read response Area cD 05 2

6. Read data Area+2 | SLI n Length-2

The read initial channel program
initiated by the read/write routine
disables and then either (1) dials a
terminal or (2) sets the enable latch
within the line adapter so that the remote
terminal may dial the CPU. The selection
of dial or enable depends upon whether the
problem prograr provides a dial list or an
answer list when the Read Initial
macro-instruction is issued.

If the enakle command is issued and the
terminal dials the CPU, an interrupt occurs
and the channel end routine turns on the
arm-seeking bit in the seventh byte of the
UCB. This is an indication to any
subsequent halting of the I/O operation
that data transmission has begqun. If the
bit is not turned on in the UCB after a
read initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning on the arm-seeking bit, the
channel-end routine restarts the channel at
the Write pad characters conmand.

The fifteen pad characters are followed
by the selection character (/ space) to
select the fifth command (read response
character) specifies a data count of 2,
with wrong length indication not
suppressed, while the length of the
response character is one byte. Under
BTAM, the effect of this technique is as
follows:

1. Positive Response: The response
character, a circle D caused by the
depression of the transmitting
terminals BID key, and the first kyte
of the message are read under control
of the "read response" CCW. This
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reduces the data count to zero and
causes data chaining to take place.
The seccnd and suksequent kytes of the
ressage are read under contrcl of the
address and count fields of the "read
data" CCW. Execution continues in the
channel with an interrupt cccurring
only at the end of the transrission.

2. Negative Response: This resgpcnse
causes channel end and device end with
excepticn and wrong length record
indicated. There is nc polling cf
component (s) or terminal (s) on the
2740DT; only the sending of the
selecticn characters.

Read Continue Channel FErograr

Operation Address | Flags TP-Op Code | Count
1. Write response Table CC, SLi | 02 1
(Circle Y)
2.-Read data Area NI 1 Length

After the line connection has rrevicusly
keen estaklished, the read continue channel
program is initiated ky the problem program
through the read/write routine; the program
writes the response character and command
chains tc read data.

Read Rereat Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write negative response| Table CC, st | 02 1
(Circle N)
2. Read data Area N n Length

The read repeat channel program is
initiated by the rproblem program through
the read/write routine after a data check
occurred during execution of the ‘read
data' cormrand cf a read initial or read
continue operation. The program transmits
a negative resgonse, and then chains to the
second CCW to read data into the main
storage area originally specified.



Read Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write 3 circle Cs Table cD 02 3
2. Write selection char Table CC, st | o3 2
(/ space)
3. Read response Area cb 05 2
4. Read data Area+2 | SLI n Length-2

The read conversational channel program
is initiated by the read/write routine.
The channel program sends the three circle
Cs to put the terminal in control mode
prior to sending the selection characters
which tells the terminal it can now send.
The response is read into the first two
bytes of the message area. If the response
is negative, only one byte, an interrurt
occurs and the channel end routine
recognizes that is is a negative response
and the channel program is terminated. If
the response is positive, it will ke
followed by a data. After the first two
bytes are read, the count is reduced to
zero and this CCW data chains to finish
reading the message.

Read Skip Channel Program

Operation Address | Flags TP-Op Code| Count

1. Read Skip Zero SLI, Skip| 22 Length

Initiated by the read/write routine, the
read skip channel program read the data in
to clear the line but it is not read into
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code| Count
1. Write response and Table CC, sLl |21 1
deselect character
(Circle D and circle C)
2. Disable Zero su 2] 1

If READ TIR, TTR, TPR, or TVR is
specified, the reset function is added to
the end of basic channel program and is
executed only if the basic channel program
completed without error. The reset will
send a circle D and a circle C to deselect
the terminal and then disakle the line.

If there is dynamic kuffering, three
additional corrands are generated in the
channel program following the Write data
conmand. See the secticn "Dynaric
Buffering" for an explanation of the
additional commands.

Write Initial Channel Program

Operation Address Flags | TP-Op Code | Count
1. Disable Zero Ccc, su 01 1
2. Enable Zero Ny o1 1
Dial List CC, st 01 List
3. Write pad characters Table CC, su 01 15
4. Write circle D Table cD 08 1
5. Write data Area su 1 Length
6. Read response to VRC/LRC Respn+] 20 1

The write initial channel prograr
initiated ky the read/write rcutine
disakles and, then either: (1) dials a
terrinal, or (2) sets the enable latch
within the line adarter so that the remocte
terminal rmay dial the CFU. The selecticn
of dial or enable depends upon whether the
proklem program provides a dial list or an
answer list when the WRITE Initial
racro-instruction is issued.

If the enable corrand is issued and the
terrinal dials the CPU, an interrupt occurs
and the channel end routine turns cn the
arr-seeking bit in the seventh byte of the
UCB. This is an indication to any
suksequent halting of the I/C operation
that data transrissicn has kegun. If the
kit is not turned on in the UCB after a
write initial macro-instruction is given,
the terminal has not dialed the CPU. After
turning cn the arr-seeking kit, the channel
end routine restarts the channel at the
Write pad characters conrmand.

After the pad characters, the channel
programr data chains to send a circle D
before sending the data. The resgcnse tc
VRC/IRC is read into the second Lkyte of the
field in the DECB (DECRESPN+1) .

. When dynarmic buffering is encocuntered in
the read/write routine, three additional
conrrands are generated and inserted in the
channel rrogram following the write data
corrand. Refer to section "Dynanic
Buffering"” for an exglanation of the
additional corrands.
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Write Continue Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write data Area CC, st 11 Length
2. Read response to VRC/LRC| Respn+1 20 1

The write continue channel program will
write the data and then command chain to
read the response into DECRESPN+1 (VRC/LRC
response field in the DECB.

Write Conversational Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write Circle D Table CD 02 1
2. Write data Area CC, st [ Length
3. Read response to Respn +1 20 1
VRC/LRC

The write conversational channel program
first writes a circle D to put the terminal
in receive mode and then data chains to the
next write to send the data. When the
count is zero, this command chains to read
to VRC/LRC response into the response field
of the DECB (DECRESPN+1) .

Write Positive Acknowledge and Disconnect
Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write circle D and Table CC, st | 21 2
deselect character
(Circle C)
2. Disable Zero SLi 21 1
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The Write pcsitive acknowledge channel
program sends a circle L as a positive
respcnse followed by a circle D to place
the terrinal in contrcl mode. The line is
then disakled.

Write Negative Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write EOT Table CC, su (21 1
2. Disable Zero SLI 21 1

The Write negative acknowledge channel
program initiated by the read/write
routine, writes an end-cf-transmissicn
character tc the terminal and resets, with
a disable ccrrand, the enakle latch within
the line adarter.

Reset Following a Write

Operation Address | Flags TP-Op Code | Count
1. Write EOT Table CC, SLI [ Reset 1
2. Disable Area sLi ‘Reset 1

If WRITE TIR, TTR, cr TVR is specified,
the reset function is added to the end of
the kasic channel prcgrams. The program
writes an end-of-transrmission character to
the terrminal and resets, with a disatle
conrand, the enable latch within the line
adarter.



IBM 2740 WITH STATION CONTROL

Read Initial Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters | Table CcD 02 3
(3 circleCy)
2. Write polling character List cD 03 1
3. Write space character Table CC, SLi |04 1
4. Read response Area CcD 05 2
5. Read data Area+2 | SLI 11 Length-2

Initiated by the read/write routine, the
read initial channel program places the
line in control mode, polls the terminals,
with one character followed by a space
character, and reads the response to
polling. 1If the response is positive, the
response will be read into the first byte
of the input area. The positive resgonse
is followed by the message. Since the read
response command specifies a count of 2
(with no suppress length) , the positive
response followed by the message will
reduce the count to zero and data chain to
the read will continue to read the data
until the transmission is ended with an
EOT. When a negative response is received
on the read response, only one byte cf data
(the negative response) will be read into
the message area and channel end/device end
occurs (no unit exception) . With the wrong
length flag on and a nonzero data count,
there is no data chaining to the next read
command. Instead BTAM'S channel end
detects the polling TP-Op code and
initializes for the next terminal to be
polled by returning to IOS for execution
with a pointer to the Write polling
characters CCW. Polling is terminated if
the channel end routine detects a 1 in kit
7 of IOBFLAGS which is turned on when
RESETPL is executed for that line. The bit
is turned off by read/write when another
operation on that line is initiated.
Polling also terminates when the end of
list (EOL) bit is detected in an open list
(OPENLST) .

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read skip Zero Su, Skip|22 Length

Initiated by the read/write routine, the
read skip channel prcgram read the data in
tc clear the line but it is not read intc
storage.

Write Initial Channel Frcgrarm

Operation Address Flags TP-Op Code | Count
1. Write deselect characters Table cD 02 4
(3 circle Cs and circle S)
2. Write addressing character List cD 03 1
3. Write space character Table CcC, sul 04 1
4. Read response Respn NE 06 2
5. Write circle D Table cD 04 1
6. Write data Area St 1 Length

The write initial channel program places
the terminal in control mode and sends a
circle S to denote that addressing will
follow. The terminal is addressed with a
one character code followed by a space
character. The response to addressing is
read into the first byte of the response

field in the DECB (DECRESPN). The Write
circle D "CCW" data chains to write the data.

Reset Fcllowing a Write

Operation Address | Flags TP-Op Code | Count
1. Write deselect characters | Table SLi 21 3
(3 circle C s)

If the reset is specified ky WRITE TIR,
then the three circle Cs are sent to turn
the terrinal motors off. The reset will ke
cerformed only if no errors occurred during
the write fcr this reset.

Start-Stop Channel Programs 79



IBM 2740 WITH STATION CONTROL AND CHECKING

Read Initial Channel Program

Operation Address | Flags TP-Op Code| Count
1. Write deselect characters| Table cD 02 3
(3 circle Cs)
2. Write polling character List cD 03 1
3. Write space character Table CC, SLI | 04 1
4. Read response Area CD 05 2
5. Read data Area+2 | SLI 1 Length-2

The read initial channel program
initiated by the read/write routine places
the line in control mode, polls a terminal
with one character followed by a srace
character and reads the resronse. (Control
mode is that state of the system that
allows a terminal to be selected.) The
third command (read response character)
specifies a data count of 2, with wrong
length indication not suppressed, while the
length of the response character is one
byte. Under the existing configuration of
BTAM, the effect of this technique is as
follows:

1. Positive Response: The response
character and the first byte of the
message are read under control of the
"read response" CCW. This reduces the
data count to zero and causes data
chaining to take place. The second
and subsequent bytes of the message
are read under control of the address
and count fields of the "read data"
CCW. Execution continues in the
channel with an interrupt occurring
only at the end of transmission.

2. Negative Response: This response
causes channel end and device end with
unit exception and wrong length record
indicated. The channel end routine
detects the polling restart TP-Cp
code, reinitializes for the next
terminal to be polled, and returns
control to IOS for execution of the
CCWs beginning with the one containing
a 03 TP-Op code.

Polling is terminated if the channel end
routine detects a 1 in bit 7 of ICBFLAG2 of
the IOB for the line being polled. This
bit is set on when the RESETPL
macro-instruction is executed and is set
off by the read/write routine when another
operation on that line is initiated.
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Read Continue Channel Frogram

Operation Address Flags TP-Op Code | Count

1 Write response (Ciicle Y) Table CC, sul 02 1

2. Read data Area NE 1Al Length

The read continue channel program is
initiated ky the proklem prograrm thrcugh
the reads/write routine after a successful
read initial operaticn; the rrograr writes
the respcnse character and comrand chains
to read data.

Read Rereat Channel Prograrm

Operation Address Flags |TP-Op Code | Count

1. Write negative response (Circle N)| Table CcC, su 02 1

2. Read data Area St n Length

The read rereat channel rrograr is
initiated by the prokler program through
the read/write routine after a data check
occurs during execution of the 'read data'
cormand of a read initial or read continue
operation. The prograrm transmits a
negative resronse, and then chains to the
second CCW to read data into the rain
storage area originally specified.

Read Skip Channel Program

Operation Address | Flags TP-Op Code | Count

1. Read Skip Zero SLI, Skip| 22 Length

Initiated by the read/write routine, the
read skir channel program read the data in
to clear the line kut it is not read into
storage.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count
1. Write circle D and Table SLl 21 4
deselect characters
(3 circle Cs)

The reset CCW is chained to the last CCW
of the basic channel rrograr if READ TIR,
TTR, or TPR is specified. This CCW sends a



positive response to the transmission and
three circle Cs.

Write Initial Channel Program

Operation Address Flags TP-Op Code | Count
1. Write deselect characters Table cD 02 4
(3 circle Cs and circle S)
2. Write addressing characters List cb 03 1
3. Write space characters Table CC, sul 04 1
4. Read response Respn NE 06 2
5. Write circle D Table cD 08 1
6. Write dato Area CC, sul 11 Length
7. Read response Respn+1 20 1

The write initial channel program,
initiated bty the read/write routine, rlaces
the line in control mode and informs it
that the addressing function will follow Ly
circle S, addresses a terminal with a cne
character code followed by a space
character, and reads the response. The
status of the chaining flags for the third
command depends upon the status of the
addressing list. For multiple component
addressing, all specified components nrust
be logically connected to the line before
message transmission occurs. A negative
response from any component terminates the
channel program and suppresses
transmission.

If the addressing list entry specified
in the WRITE macro-instruction has the ECL
bit on (i.e., the entry is the last or only
entry in the list), the read/write routine
sets the command chaining kit on in the
"read response to addressing" CCW: the
multiple addressing indication is ignored
and the entire channel program executes
upon initiation by read/write.

If the specified addressing list entry
is not the last, the third command is not
altered and an interrupt occurs after the
response is read. The channel end routine
checks for a negative response. If the
response is positive, the routine
reinitializes the addressing list pointer
in the CCW data address, leaves the comrmand
chaining bit off in the "“read response to
addressing" CCW, and returns control to the
input/output supervisor for execution of
commands beginning with the one containing
a restart TP-Cp code. This I/0
supervisor-to-channel end loop continues
until the end of the addressing list (ECL
bit on) has peen reached. On the last

addressing rass, the "read response to
addressing" CCW is cormand chained to the
"write circle C" corrand. The "write data"
corrand always chains to the "read resgcnse
to LRC" ccrrand.

When dynamic buffering is enccuntered in
the read/write routine, three additicnal
corrands are generated and inserted in the
channel prograr following the write data
conrand. Refer to section "Dynaric
Buffering® for an explanation of the
additional corrands.

Write Continue Channel Program

Operation Address | Flags TP-Op Code | Count
1. Write data Area CC, sl n Length
2. Read response to LRC Respn +1 20 1

The write continue channel prcgrar is
initiated ky the proklermr program thrcugh
the read/write routine after a successful
write initial operation; the program writes
data and corrand chains toc read the
respcnse to longitudinal redundancy
checking. The response is read into
DECRESPN+1, the second kyte of the 2-byte
respcnse field in the DECB.

When dynamic buffering is enccuntered in
the read/write routine, three additional
corrands are generated and inserted in the
channel program following the write data
corrand. Refer to the section "Cynanic
BRuffering" for an explanation of the
additional ccrrands.

Write Positive Acknowledge Channel Program

Operation Address | Flags TP-Op Code | Count

1.Write response and Table Ni 21 4
deselect characters

(Circle D and 3
circle Cs)

The ackncwledge channel grograrn,
initiated by the read/write routine,
transmrits the rositive response character
and three deselect characters to the
terrinal. The positive response character
indicates tc the terminal that the previcus
ressage was received without transwrissicn
errors ky the CPU. After writing the
circle C, the rrogram writes the deselect
characters.
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Write Negative Aknowledge Channel Program Reset Following a Write

Operation Address Flags TP-Op Code | Count
Operation Address Flags |TP-Op Code Count
1. Write deselect characters Table St 21 3
(3 circle Cs) | 1. Write EOT Table CC, st 21 1

The write negative acknowledge channel
program, initiated by the read/write routine,

If reset was specified by WRITE TIR or
writes the three deselect characters.

TTR the reset function is added to the
basic channel program. It is performed
only if the basic program cormpleted withcut
any €errors.
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CHANNEL PROGRAMS FOR IBM 2741
COMMUNICATIONS TERMINALS

Read Initial Channel Program (Nonswitched

Read Continue Channel Program
Read Conversational Channel Program

Read Conversational Channel Program

Line)

Operation Address Flags Tp=-Op Code | Count

1. Prepare 0 cc,su | o 1

2. inhibit Area SLI n Length

The prepare command conditions the TCU
to read data from the terminal. The
Prepare is completed when the first
character, EOA, is received from the
terminal. The inhibit command reads the
message text into the input area.

Read Initial Channel Program (Switched
Line)

Operation Address Flags Tp-Op Code | Count

1. Disable 0 cc,su | o 1
2. Enable 0 cc,su | o !
3. Prepare 0 CC,sLi | o 1

4. Inhibit Area SLt " Length

This channel program disables, then
enakles the line to receive a call from a
remote terminal. The Prepare command
conditions the TCU to read data from the
terminal; the comrand is completed when the
first character, EOA, is received. The
Inhibit command reads the message text into
the input area.

Operation Address Flags Tp-Op Code | Count

I. Wnte EOT Table CC,sLi | 02 1

2. Prepare 0 cc,su | ol 1

3. |Inhibit Area SLi 11 Length

The Write EOT command sets the terminal
to transmit state. The Prevare command
conditions the TCU to read data from the
terminal; the Prepare is completed when the
first character, EOA, is received from the
terminal. The Inhibit command reads the
message text into the input area.

The same sequence of commands is used

for both the Read Continue and the Read
Conversational channel programs.

Read Skip Channel Program

Operation Address Flags Tp=Op Code | Count

1. Inhibit 0 SLI, Skip | 22 Length

The Inhibit command reads data from the
terminal, but because the Skip flag is on,
does not place it in main storage.

Write Continue Channel Program

Operation Address Flags Tp-Op Code | Count

1. Write text Area st n Length

The Write text command sends message
text to the terminal. This channel program
is for use after a Write Conversational
channel program has set the terminal to
receive state.
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Write Conversational Channel Program

Operation Address Flags Tp-Op Code | Count

1 Wite EOA Table cD 02 1

2 Write text Area St 11 Length

The Write EOA command sets the terminal
to receive state, then data chains to write
message text. This channel program is for
use after a Read operation, to reverse the
direction of transmission.

Write Continue Conversational Channel
Program

Operation Address Flags Tp-Op Code | Count

T Wiite rext Area cc,su | Length
2 hite EOT Table CC, st | 02 1
3 Prepare 0 cc,s | o 1

4. Inhibit Area SLI i Length
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The Write text command sends message
text to the terminal, and the Write EOT
command sets the terminal to transmit
state. The Prepare command conditions the
TCU to read data from the terminal; this
command is completed when the first
character, EOR, is received from the
terminal. The Inhibit command reads the
message text into the input area.

This channel program is for use after a
Write Continue or Write Conversational
operation, to reverse the direction of
transmission.

Write Disconnect Channel Program (Switched
Line Only)

Operation Address Flags Tp-Op Code | Count

1. Disable 0 St 2] 1

The Disable command breaks the switched
line connection.
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CHANNEL PROGRAMS FOR IBM 2848 - 2260 REMOTE
LINES

Read Initial Channel Program

Operation Address Flags TP-Op Code | Count

1. Write deselect characters Table (el] 02 16
(1 STX and 15 circle Cs)

2. Write polling characters List cD 03 2

3. Write READ MI code Table CcC, su 04 1
4. Read response Area cD 05 2
5. Read dato Area+2 | SLI n Length-2

Initiated by the read/write routine, the
read initial channel program places the
line in control mode and polls a terminal
with a two character code. For the 2260
devices, the polling characters specify a
general poll of the display control, a
specific poll of a display station, or a
request of a printer status. After the
polling characters are sent, the special
READ MI code is sent to inform the 2848
that the CPU wants a message.

Specific Poll of a Display Station: Cn
positive response (STX), chains the "read
response"” to read the message. On negative
response (EOT), an interruption occurs.
BTAM detects the "polling restart TP-Cg
Code," initializes the channel program to
poll the next entry within the list, and
return control to the supervisor.

Request of a Printer Status: If the
printer is ready and the buffer is empty, a
reservation is set on the printer buffer
which prevents transmission of messages
from the display stations to the printer
buffer. If a message is received
indicating these conditions, the "read
response” chains to be "read data"™ CCW.

The problem program issues a WRITE Continue
to print the message. The next EOT resets
the reservation condition.

A negative response is either NAK, which
indicates the printer is not ready, or ECT,
which indicates the printer is ready but
the buffer is not empty. If a NAK response
is received, the problem program may send a
message to an operator. Both negative
responses set the printer request condition
which causes the Display Control, upon
receipt of a General Poll, to sense if the
printer is in a ready condition and if the
buffer is empty.

It is advisable for the user to set the
End-of-List bit on in the printer. If it
is not on, the information EOT or NAK is

not posted and BTAM will restart rolling
and return ccntrol to the supervisor.

General Pcll of a Disgplay Ccntrxcl: The

polling list must specify a general pcll,
with the seccnd kyte a hexadecimal FF. If
the rrinter has a status pending as a
result of a rrevious request (printer
status or WRITE Initial), this message will
ke transmritted and the "read resgcnse" CCW
will chain tc the read data CCW.

If the rrinter is nct ready, the Cisrlay
Stations are scanned for a rmessage. If a
message is pending, it is sent. If there
is no message waiting for transwmissicn, a
negative resgponse ECT is received. The
channel prograr is interrugted; BTAM
detects the "polling restart TP-Cp ccde,"
updates the channel program, and returns
control tc the supervisor.

Read Continue Channel Frogram

Operation Address | Flags TP-Op Code | Count
1.Write ACK Tahle CC,su | 02 1
2.Read data Area SLi 1 Length

The read continue channel prcgram sends
a positive response ACK and reads the
message. If the previous oreration was a
specific poll of a display staticn, an ECI
will be returned which ends the oreraticn.
If the previcus operaticn was a general
poll, a message (if cne is sending) will ke
received; otherwise an ECT is received.

Read Repeat Channel Program

Operation Address | Flags TP-Op Code | Count
1.Write NAK Table cc,su |02 1
2.Read data Area NS 1" Length

The read rereat channel prograr sends a
negative resronse NAK and reads the data.

Read Skip Channel Prcgram

Operation Address | Flags TP-Op Code | Count

1. Read Skip Zero SLI, Skip| 22 Length

Initiated by the read/write rcutine, the
read skip channel program read the data in
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to clear the line but it is not read into
storage.

Read Buffer Channel Program

Operation Address Flags TP-Op Code Count
1. Write deselect characters Table cD 02 16
(1 STX and 15 circle Cs)
2. Write polling characters List co 03 2
3. Write READ BUFFER code Table CcC, su 04 1
4. Read response Area cD 05 2
5. Reod dato Area+2 | SLI n Length-2

The read buffer channel program is used
for special arplications, primarily
diagnostic. It places the line in control
mode, sends the polling characters, and
sends the READ BUFFER code to indicate the
type of operation. The entire disglay
station buffer is tnen read into the
message area. A WRITE Erase
macro-instruction should be issued
following the READ Buffer. This will erase
the CRT and the message (s) from the screen.

Reset Following a Read

Operation Address | Flags TP-Op Code | Count

1.Write STX and EOT Table SLl 21 4
sequence (3 circle Cs)

If reset was specified by READ Tik, TIR,
TPR, or TBR, the reset command will ke
added to the end of the correspcnding kasic
channel prograr. The reset will be
performed only if the basic channel rrogram
completes without error.

Write Initial Channel Program

Operation Address Flags TP-Op Code | Count
1. Write deselect characters Table co 02 16
(1 STX and 15 circle Cs)
2, Write addressing characters List cD 03 2
3. Write WRITE code Table CC, st 04 1
4, Read response Respn CcC 06 1
5. Write STX Table cD 08 1
6. Write data Area CC, sLi n Length
7. Read response to Text Respn+1 20 1
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The write initial channel program is for
either the rrinter cr the display staticn.
The channel program places the line in
control ncde, sends the addressing
characters and sends the WRITE ccde. If a
printer is addressed, the "read resgcnse"
CCW reads the addressing sequence resgonse.
If either an ECT or a NAK (negative
respcnses) is received, there is an
interrurt. The ECT indicates the printer
is nct ready, and the NAK indicates the
printer is ready but that the kuffer is nct
emcty. Either of these sets is a printer
request.

If the response is positive (ACK) which
indicates that the printer is ready and the
kuffer is ernpty, the "read respcnse" CCW
corrand chains to send the STIX (start cf
text character) and then send the data. If
a transrissicn error cccurs, the cperaticn
is storred and the rrinter buffer is
cleared. (Retransmissicn may ke retried
with a WRITE Continue racro-instruction.)

If a display station is addressed, the
"read response"” CCW reads the addressing
sequence resgonse which is normally
positive (ACK) chains tc read the data. If
a transmissicn error occurs, the user may
retry by issuing a WRITE Continue kut the
erroneous rmessage will nct ke cleared. The
user may issue a WRITE Erase tc resend the
samre ressage, or a READ BUFFER and Write
Erase if several messages were disrlayed.

Write at Line Address Channel Prcgram

Operation Address Flags | TP-Op Code | Count
1. Write deselect characters Table cD 02 16
(1 STX and 15 circle Cs)
2, Write addressing characters List co 03 2
3. Write WRITE LINE code Table CC, su 04 1
4, Read response Respn CcC 06 1
5. Write STX Table cb 08 1
6. Write at line Area CC, sul 10 Length
7. Read response to text Respn+1 20 1

The write at line address channel
rrogram places the line in contrcl rode,
addresses a terminal with a twc character
code, and sends the WRITE LINE ccde to
indicate the oreraticn to the 2848. The
respcnse to addressing is read, if it is
pcsitive, the read resgcnse chains tc write
the STIX character and the data. If the
respcnse is negative, the channel rrogram
is terminated. The cursor is rpcsitioned on



a specified line and the characters are
displayed from that point. The response is
read into the second byte of the resronse
field in the DECB. If a transmission error
occurred, the user may retry-sending the
message with a WRITE Continue. The data
will be displayed starting at the same
line. '

Write Erase Channel Progran

Operation Address Flags TP-Op Code | Count
1. Write deselect characters Table cD 02 16
(1 STX ond 15 circle Cs)
2. Write addressing characters List cD 03 2
3. Write ERASE Code Table CC, s 04 1
4, Read response Respn cC 06 1
5. Write STX Table cD 08 1
6. Write data Area CC, sLI n Length
7. Read response to text Respn+1 20 1

The write erase channel program places
the line in control mode, addresses a
terminal with the two character code, and
sends the special code ERASE. This
operation is to erase the CRT and any
message on the display screen starting in
the upper left-hand corner. The resronse
to addressing is read in the first pyte of
the response field in the DECB (DECRESPN) .
1f a negative response is received, the
channel program is terminated.

If a positive response is received, the
"read response" is chained to the write STX
character followed by data. The response
to text is read into the second byte of the
DECis» response field. If a transmission
error occurred, the user may issue another
WRITE Erase macro-instruction to send the
same message.

write Continue Channel Program

Operation Address Flags | TP-Op Code | Count
1. Write STX Table co 08 1

. 2. Write data Area CcC, su n Length
3. Read response to text Respn+1 20 1

The write continue channel program sends
a positive response STX followed by the data
and reads the response into the second byte
of the DECB response field (DECRESPN+1).

Write Positive Acknowledge Channel Program

Operation Address |Flags TP-Op Code | Count

1.Write STX Table SLi 21 4
and deselect characters

(3 circle Cs)

The write positive acknowledge channel
Frogram sends a positive resronse STX and
three circle Cs to place the line in
contrcl mode.

Write Negative Acknowledge Channel Program

Operation Address |Flags TP-Op Code | Count

1.Write deselect characters | Table SLi 21 3
(3 circle Cs)

The write negative acknowledge channel
program turns the terminal rotors off.
There is no rositive response character
sent.

Reset Followed by a Write

Operation Address Flags TP-Op Code | Count

1. Write deselect characters Table st 21 4
(STX and 3 circle Cs)

If reset is specified ky WRITE TIR, TLR,
TSR, or TIR, the reset corrand is added to
the corresronding basic channel grcgram.

It sends three circle Cs to turn the
terrinal motcrs off.
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CHANNEL PROGRAMS EMPLOYING START-STOP AUTO POLL

The only operation types for which Auto Poll requires the building of
special channel programs are those Read macro instructions which write
polling characters. These are indicated by X in the following table.

L} T 1
| Read | |
| Operation | Devices |
=~ T % T T ) Al Jl
| | oo *x 1+ | * ! *
| Name | Code | 1030 | 1050 | 1060 | 27u40s | 27u40sC |
8 4 4 §l 4 [l 4 4
1] . T T 1 Ll )] Ll 1
| Initial | TI | X | X | x | x | X |
| o | | | [ | [
| Continue | TT | X | | X | |
| | | | I l I I
| Repeat | TP | X | | x| | |
IL' L L L 4 4 i {
| *Reset Cption is allowed. |
L J

All other operation types will result in channel programs identical
to the current ones.

The form of the channel programs is not device-dependent, hence they
are presented by op-type-code only.

READ Initial (TI) with SSALST

r T L) T Ll 1
| Operation |address | Flags | TP-OP Code | Count |
b + 1 + 1 1
| , | [ | | |
| 1. Write EOT-Sequence |table | cc,SLI | 02 | 3 ]
I I I | |
| 2. Poll |]any entry] CC,SLI | 03 k*n

| | | |

| 3. NoP |Poll | SLI | 09 1 |
| |command | | |

| | I I

| 4. Read Index |area | CD | oa 2

| ! I

| 5. Read Text |area+2 | (ccy,sLI| 11 ] length-2

L. 4. 4 4 4

i | ] I ]

| 6. write ®O©O©O© |table | sLI | 21 4

L iy 4 L 1

The line is placed in control mode by sending the EOT-Sequence of
three circle Cs. For Poll the count of k*n is figured as follows: k=2
for IBM 1030 and 3 for other devices, n=number of list entries between
the starting entry and the first skipped entry or the end of the list.
The NOP is the last command executed on a negative response to polling
at the end of the list. Upon a positive response to polling, the Read
Index comrand is executed after the Poll, bringing into 'area' the index
byte (corresponding to the responding terminal), plus the first byte of
data (text). The Read Text command reads the remaining text of the
message. The length operand in the READ macro instruction must allow
one extra byte for receiving the index byte. The CC flag is set only if
command 6 is added.
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Command 6, the reset, will be performed only in the event of a
successful read operation. Reset command (TIR) is not allowed for IBM
2740 with Station Control, but it is allowed for the other terminals.

READ Initial (TI) with SSAWLST

[ Operation iAddress iFlags ETP-OP CodeiCount

fl. Write EOT Sequence Ttable {CC,SLI T02 13

{2. Poll lany entry in listgcc,SLI 03 k*n

:3. TIC =2nd Poll command |SLI 09 1

=u. TIC |Read Index

| | command

{5. Poll }first entry

| |in 1ist CC,SLI 03 k*n

:6. TIC {an Poll command |SLI 09 i1

}7. Read Index =area CD 0A 2

i8. Read Text iarea+2 !(CC),SLllll ilength-zj
[9. write ®QO© Etable Esm 121 iu i

The line is placed in control mode by sending the EOT-Sequence of
three circle Cs. For Poll the count of k*n is figured as follows: k=2
for IBM 1030 and 3 for other devices, n=number of entries between the
starting entry and the first skipped entry or the end of the list. On a
negative response to polling at the end of the list, command 3 (TIC) is
executed to start command 5 (Poll). On a positive response to polling,
command 4 (TIC) is executed to start the Read Index command. If either
Poll command (2 or 5) terminates with negative response at end of list,
command 5 (Poll) restarts polling at the beginning of the list. For
command 5 the count is figured as follows: k=2 for the IBM 1030 and 3
for all other devices, n=the total number of active entries in the
polling list. On a negative response to polling at the end of the list
for command 5, this TIC (command 6) is executed to restart the previous
(2nd) Poll command. On a positive response to polling, the Read Index
command reads the list entry index byte and the first byte of text into
the message area and chains to command 8. The Read Text command causes
the remainder of the text to be read into the message area.

Reset command (TIR) is not allowed for IBM 2740 with Station Control,
but it is allowed for the other terminals. The reset command will be be
performed only in the event of a successful read operation.

The two TIC commands (3 and 6) are changed to NOPs if a RESETPL macro
instruction (2nd operand blank or specified as POLLING) is issued.
Thus, RESETPL will cause non-productive polling to terminate at the end
of the list if Auto Poll is being used, whereas, without Auto Poll,
RESETPL causes polling to terminate after the current poll.
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READ Continue (TT)

T L)
Operation Address Flags TP-OP Code Count

1. Write Positive
Response and
EOT-Sequence

table CC, SLI 02 4

i -
PR S——
e e e . e e e e

2. See the discussion

A positive response circle Y and FOT-Sequence of 3 circle Cs is sent
to the terminal. The remainder of the channel program is identical to
READ TI (either form), keginning with the second command.

READ Repeat (TP)

[ v k] ) £)
| Operation | Address | Flags | TP-OP Code Count
k. 4 4 ]
¥ Ll T T
| 1. Write Negative | - |
| Response and | table | ¢cC,sLT | 02 4
: EOT-Sequence } } :
| 2. see the discussion | | |
L . L 4 4

A negative response circle N and EOT-Sequence of 3 circle Cs is sent
to the terminal. The remainder of the channel program is identical to
READ TI (either form), beginning with the second command.
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BINARY SYNCHRONOUS COMMUNICATIONS CHANNEL PROGRAMS

This chapter gives the channel programs corresponding to the Read and
Write operations that may be used for communications lines to which are
connected stations employing binary synchronous communications (BSC)
techniques. Channel programs are grouped by type of line configuration.
The three types of configuration, the name of the device I/0 module
containing the model channel commands, and the value coded in the UNIT
operand of the IODEVICE macro instruction are as follows:

IODEVICE IODEVICE

Confiquration Module UNIT Operand
Nonswitched point-to-point IGG019M5 BsC1
Switched point-to-point IGG019M6 BSC2
Nonswitched Multipoint IGGO019PC BSC3

For any given line configuration, the channel programs may be used
for any of the tyves of remote BSC stations that can be connected to
that line configuration.

NONSWITCHED POINT-TO-POINT LINE

READ CHANNEL PROGRAMS

Eight options are available for the READ macro instruction. The
operation codes and corresponding options are:

TI - Read Initial

TT - Read Continue

TTL - Read Continue with Leading Graphics
TP - Read Repeat

TPL - Read Repeat with Leading Graphics
TIQ - Read Initial Inquiry

TQ - Read Inquiry

TRV - Read Interrurt

The channel programs for these options are as follows.

Read Initial (TI)

Read TI monitors the line for an incoming character, which should always
pe an ENQ, sends a positive response, and receives a message block from
a remote station.
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L} T T R} T 3
| Operation | Address | Flags | TP-OP Code { Count |
P + + + 4
| 1. Prepare | 0 | ¢cCsLI | 01 1 |
| i I | |
| | | | ]
| 2. Read ENQ | Response| SLI | OB 2 |
| | | | |
| ] | | | i
| 3. Write response | Table | CCeSLI | 08 ] 2 |
| | | | |
| | | | 1 i
| 4. Read text | Area | SLI | 11 } Length |
L L L L 1 J
1. This comrand causes the data adapter to monitor the line for an

incoming character.

An ENC character is expected from the remote station, indicating
that it is ready to transmit.

An ACK-0 sequence is sent to the remote station, to indicate that
the central computer is ready to receive.

A message block is read from the remote station.

Read Continue (TT)

Read TT is for use following successful receipt of a message block from
a remote station. It sends a positive response and receives another
message block from the same station.

1) T T T Ll 1
| Operation | Address | Flags | TP-OP Code ] Count ]
F : + } + : {
| 1. Write ACK-0 or | Table | CCeSLI | 08 i 2 |
| ACK-1 | | | | ]
| | | | ] |
| 2. Read text | Area | SLI | 11 H Length |
L 1 1 L 1 J
1. A positive response to text (ACK-0 or ACK-1) is sent to the remote
station.
2. A message block is read from the remote station.

Read Continue with Leading Graphics (TITL)

Read TTL “is an extension of the Read Continue channel program and is
used similarly. It is for use where the positive response is to be
preceded ky user-specified graphic characters.
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T T ) ) L) 1
Operation Address Flags TP-OP Code Count
P
F + t + + :
| 1. Write graphics | Area | CD | 01 | Length |
| | | | ] |
| 2. Write ACK-0 or | Table | CCqSLI | 08 { 2 |
B L] N
| 3. Read Text | Area | SLI | 11 | Length |
L L 4L 41 L J

1. One to seven graphics are sent to the remote station.

2. A positive response to text (ACK-0 or ACK-1) is sent to the remote
station.

3. A message block is read from the remote station.

Read Repeat (TP)

Read TP is for use following unsuccessful receipt of a message block
from a remote station. It sends a negative response and reads a message
block fror the same station. The station should react to the negative
response by resending the same message block that elicited the negative
response.

r L k) T T 1
| Operation | Address | Flags | TP-OP Code } Count |
F t ¥ + ¥ :
| 1. Write NAK | Table | cc,sLI | 08 | 1 |
| | | | | |
| 2. Read text | Area | SLI | 11 | Length |
L 4 1 4 4 J

1. A NAK character is sent to the remote station.

2. The previous message block is reread from the remote station.

Read Repeat with Leading Graphics (TPL)

Read TPL is an extension of the Read Repeat channel program and is used
similarly. It is for use where the negative response is to be preceded
by user-specified graphic characters.

i Operation 1 Address i Flags i TP-OP Code I Count i
i 1. Write graphics f Area ; CD { 01 { Length }
= 2. Write NAK } Table { cc, SLI } 08 : 1 }
: 3. Read text : Area { SLT : 11 1 Length i
L i L I 4 J

1. One to seven graphics are sent to the remote station.

2. A NAK character is sent to the remote station.
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3. The previous message block is reread from the remote station.

Read Initial Inquiry (TIQ)

Read TIQ monitors the line for an incoming character, which should be an
ENQ, and receives it in the DECRESPN field. This channel program is for
use where character phase has not already been established (if it has
already been established when the channel program begins execution, the
Prepare command ends imrediately).

r D T L) v 1
| Operation | Address | Flags | TP-OP Code | Count ]
F ¢ ¥ + t {
| 1. Prepare | O | cC,SLI | 01 | 1 |
| | | | | |
| 2. Read ENQ | Response| SLI { OB i 2 i
L L 4 1 1 4

1. This comrmand causes the data adapter to monitor the line for an
incoming character.

2. An ENQ character is expected from the remote station, indicating
that it is ready to transmit.

Read Inquiry (TQ)

Read TQ receives an incoming character in the DECRESPN field. This
channel program is for use when character phase is already established
and an ENQ is expected.

T
Operation | Address TP-OP Code Count

1. Read ENQ | Response] SLI
4 i ———

Flags

——
R
GRS -

0B

,._.,._-
— - —

1. An ENQ character is expected from the remote station.

Read Interrupt (TRV)

Read TRV sends an RVI (Reverse interrupt) sequence and receives text
from the remote station. This channel program is for use where the
preceding message block from the station was received without error, but
the central computer wishes temporarily to stop receiving message text.
The remote station may continue sending message text, or it may send
EOT, signifying that it has finished sending.

r - T T T T 1
| Operation | Address | Flags | TP-OP Code | Count ]
t : + + ¥ 4 ]
| 1. Write RVI sequence | Table | CC,SLI | 08 | 2 1
| | I | i !
| 2. Read Text | Area | SLI | 11 | Length |
L 1. 4 L L d

1. B reverse interrupt (RVI) sequence is sent to the remote station,
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which treats it as though it were the correct alternating positive

acknowledgment (ACK-0 or ACK-1).

2. A message block or EOT is received from the remote station.

WRITE CHANNEL PROGRAMS

Seventeen options are available for the WRITE macro instruction.
operation codes and corresponding options are:

TI - Write Initial

TIR - Write Initial and Reset

TIX - Write Initial Transparent

TIXR - Write Initial Transparent and Reset

TIE - Write Initial Transparent Block

TIV - Write Initial Conversational

TIVX - Write Initial Conversational Transparent
TT - Write Continue

TTR - Write Continue and Reset

TTX - Write Continue Transparent

TTXR - Write Continue Transparent and Reset
TTE - Write Continue Transparent Block

TTV - Write Continue Conversational

TTVX - Write Continue Conversational Transparent
TQ - Write Inquiry

TR - Write Reset

TW - Write Wait-Before-Transmit

Write Initial (TI)
Write Initial and Reset (TIR)

The

Write TI (or TIR) bids for use of the line by sending an ENQ to the
remote station; then upon receiving a positive response, sends a message

block and receives a response to text. Write TIR sends an EOT to

relinquish use of the line if a positive response to text. is received.

L) k] T v 1
Operation | Address | Flags | TP-OP Code ] Count

+ + + +

1. Write ENQ | Table CC,SLI | 03 1
|

2. Read response | Response| SLI oc 2
|

3. Write text | Area CCq SLI 11 Length
|

4. Read response | Response| SLI 25 2
|

5. Write EOT | Table SLI 21 1

(TIR only) | | |

i i 4

1. An ENQ character is sent to the remote station to bid for use of the

line, i.e., the central computer wishes to transmit.

2. A response to the ENQ is read from the remote station. If the
response is ACK-0, the channel program is restarted at the next
command. If the response is not ACK-0, the operation is posted

complete, with or without error.

3. A message block is sent to the remote station.
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4. A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

5. The ECT character informs the remote station that the central
computer is relinquishing control of the line.

Write Initial Transparent (TIX)
Write Initial Transparent and Reset (TIXR)

Write TIX (or TIXR) bids for use of the line by sending an ENQ to the
remote station; then, upon receiving a positive response, sends a
transparent message block and receives a response to text. Write TIXR
sends an EOT to relinquish use of the line if a positive response to
text is received.

T . L) T T T 4
| Operation | Address | Flags | TP-OP Code Count

b 4 4 i

3 Ll T T

| 1. Write ENQ | Table | ¢cc,sLI | 03 1

| | I |

| 2. Read response | Response| SLI | OcC 2

I | |

| 3. Write text | Area CC,SsLI | 11 Length
| I I

| 4. Write DLE ETX | Table CC,SLI | 13 2

| I I

| 5. Read response | Response| SLI | 25 2

| I | |

| 6. Write EOT | Table S1I | 21 | 1

| (TIXR only) | | |

L —_1 1 L i

1. An ENQ character is sent to the remote station to bid for use of the
line, i.e., the central computer wishes to transmit.

2. A response to the ENQ is read from the remote station. If the
response is ACK-0, the channel program is restarted at the next
command. If the response is not ACK-0, the operation is posted
complete, with or without error.

3. A message block is sent to the remote station. (Note: The length
specified should not include the ETX that might have been placed in
the buffer during a previous operation.)

4. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

5. A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

6. The EOT character informs the remote station that the central
computer is relinquishing control of the line.

Write Initial Transparent Block (TIE)

Write TIE functions identically to Write Initial Transparent (TIX)
except that the fourth command sends a DLE ETB sequence instead of a DLE
ETX sequence; only the ETB appears in the input buffer of the remote
station.
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W:ite Initial Conversational (TIV)

Write TIV bids for use of the line by sending an ENQ to the remote

station; then, upon receiving a positive response, sends a message block

and receives a response to text followed by a message block (if any).

! . T T T T 1
Operation Address Flags TP-OP Code Count

[N 1 1 g 4

r =TT T T

| 1. Write ENQ | Table | CC,SLI | 03 1

I | I I

| 2. Read ACK-0 | Response| SLI | oc 2

| I | | l

| 3. Write text | Area | cc,sLT | 11 Length |

| | | |

| 4. Read response | Area | cb,SLI | 25 20

| | | I

| 5. Read text | Area+20 | SLI | 11 | Length

| I | I ! -20 |

L L L 1 4 y )

1. An ENQ character is sent to the remote station to bid for use of the

line, i.e., the central computer wishes to transmit.

2. A response to the ENQ is read from the remote station. If the
response is ACK-0, the channel program is restarted at the next
command. If the response is not ACK-0, the operation is posted
complete, with or without error.

3. A message block is sent to the remote station.

4, A respcnse to text is read from the remote station. If the response

is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

5. The remainder of the message block is read from the remote station.

Write Initial Conversational Transparent (TIVX)

Write TIVX bids for use of the line by sending an ENQ to the remote

station; then, upon receiving a positive response, sends a transparent

message block and receives from the remote station a response to text
followed ky a message block (if any).

r . T T T 1
| Operation | Address | Flags | TP-OP Code Count

3 —_—t 1 +

L ] g RS T

] 1. Write ENQ | Table | cC,sLT | 03 1

| | | |

| 2. Read response | Response| SLI | ocC 2

| ! ! |

| 3. Write text | Area | CCysLI | 11 . Length

| I I |

| 4. Write DLE ETX | Table | CCpeSLI | 13 2 |
| I | | |
| 5. Read response | Area | CD,SLI | 25 20 |
| | I | ] |
| 6. Read text | Area+20 | SLI | 11 ] Length |
I I - I I 1 -20 |
L 1 i 1 4 ]
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1. An ENQC character is sent to the remote station to bid for use of the
line, i.e., the central computer wishes to transmit.

2. A response to the ENQ is read from the remote station. If the
response is ACK-0, the channel program is restarted at the next
command. If the response is not ACK-0, the operation is posted
complete, with or without error.

3. A message block is sent to the remote station. (Note: The length
specified should not include the ETX that might have been placed in
the buffer during a previous operation.)

4. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

5. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

6. The remainder of the message block is read from the remote station.

Write Continue (TT)
Write Continue and Reset (TTR)

Write TT and TTR are for use after initial transmission has occurred, to
send another message block and receive a response from the remote
station. Write TTR sends an EOT to relinquish use of the line if a
positive response to text is received.

L] T T T L)

| Operation | Address | Flags | TP-OP Code Count
L 4 4 4

H T T T

| 1. Write text | Area | cC,sLI | 11 Length
| I ! |

| 2. Read response | Response| SLI | 25 2

| I | I

| 3. Write EOT | Table | SLI | 21 1

| (TTR only) | | |

L 1 4 1

1. A message block is sent to the remote station.

2. A response to text is read from the remote station; if it is not the
expected response (RACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

3. The EOT character informs the remote station that the central
computer is relinquishing control of the line.

Write Continue Transparent (TTX)
Write Continue Transparent and Reset (TTXR)

Write TTX and TTXR are for use after initial transmission has occurred,
to send a transparent messge block and receive a response to the text
from the remote station. Write TTXR sends an EOT to relinquish use of
the line if a positive response to text is received.
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|
|

] T T T 1 1
| Operation | Address | Flags | TP-OP Code ] Count ]
am—— -+ + $ 4 |
| 1. Write text | Area | CC,sLI | 11 | Length |}
| | I | | ]
| 2. Write DLE ETX | Table | cc,sLT | 13 i 2 ]
| | I I { |
| 3. Read response | Response| SLI | 25 | 2 ]
| | ! | | I
| 4. Write EOT | Table | SLI | 21 ! 1 |
| (ITXR only) | | | } |
L —l L L y i J
1. A message block is sent to the remote station. (Note: The length

specified should not include the ETX that might have been placed in

the buffer during a previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

3. A response to text is read from the remote station; if it is not the

expected response (ACK-0 or ACK-1), the condition is indicated in

the DECB and the operation is posted complete (regardless of whether

the Reset option was specified).

4. The ECT character informs the remote station that the central
computer is relinquishing control of the line.

Write Continue Transparent Block (TTE)

Write TTE functions identically to Write Continue Transparent (TTX)

except that the second command sends a DLE ETB sequence instead of a DLE

ETX sequence; only the ETB appears in the input buffer of the remote
station.

Write Continue Conversational (TTV)

Write TTIV is for use after initial transmission has occurred, to send

another message block and receive from the remote station a response to

text follcwed by a message block (if any).

] T T Ll v 1
| Operation | Address | Flags | TP-OP Code | Count ]
b —_1 1 4 4 3
r T T T v K]
| 1. Write text | Area | ¢cc,sLT | 11 | Length |
! | | I | |
| 2. Read response | Area | CDgSLI | 25 ! 20 i
| ! | | { |
| 3. Read text | Area+20 | SLI | 11 | Length |
| | I | | -20 |
L L 1 L 4 J

1. A message block is sent to the remote station.

2. A response to text is read from the remote station. If the response

is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.
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3. The remainder of the message block is read from the remote station.

Write Continue Conversational Transparent (TTVX)

Write TTVX is for use after initial transmission has occurred, to send a
transparent message block and receive from the remote station a response
to text followed by a message block (if any).

r T T T T Al
| Operation | Address | Flags | TP-OP Code ] Count ]
+ ——t- e + :
| 1. Write text | Area | CC,SsLT | 11 | Length |}
| | | | ] )
| 2. Write DLE ETX | Table | ¢C,sLT | 13 | 2 1
| | ! ! ! !
| 3. Read response | Area | CD,SLI | 25 i 20 ]
| I | ! | I
| 4. Read text | Area+20 | SLI | 11 i Length |
| I ! I 1 -20 I
L L 1 4 1 3

1. A message block is sent to the remote station. (Note: The length
specified should not include the ETX that might have been placed in
the buffer during a -previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

3. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

4. The rerainder of the message block is read from the remote station.

Write Inquiry (TQ)

Write TQ sends an ENQ and receives a response. This channel program is
used to solicit a response from a remote station when the previous
response was invalid or an expected response was not received.

L} 1) T Ll T R}
| Operation | Address | Flags | TP-OP Code { Count ]
b + + t + {
| 1. Write ENQ | Table | CCeSLI | 03 } 1 |
| | | | | |
| 2. Read response | Area | sLt1,cp | 25 | 20 |
L } 1 I |

I 3, Read text | Area+20 | SLI | 11 | Length=-20
e e e e N N (S, T J

1. The ENQ character requests the remote station to resend its last
response.
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2.

A response to the ENQ is read from the remote station. The re-
sponse is read into the user-supplied input area or the DFECRESPN
area if count is equal to or less than 2. If the response is
message text exceeding 20 characters, this command is data-chained
to the next command. 0therwise, the operation is posted complete,
with or without error.

The remainder of the message block is read from the remote station.
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Write Reset (TR)

Write TR is for use when the central computer wishes to relinquish use
of the line.

Operation Address Flags TP-OP Code Count

1. Write ECT Table SLI 21 1

,__-,_..
e e e o
e e e o
pe — - —

1. The EOT character informs the remote station that the central
computer is relinquishing control of the line.

Write Wait-Before-Transmit (TW)

Write TW is for use in place of a Read channel program that begins by
sending a positive response to text (e.g. Read TT). Write TW sends a
WACK sequence, which the remote station treats as if it were the usual
altermating acknowledgment (ACK-0 or ACK-1); the remote station responds
to the WACK by sending an ENQ instead of another message block. This
channel program may be reexecuted for as long as necessary for the
central computer to delay receiving text.

¥ L) T T T 1
| Operation | Address | Flags | TP-OP Code ] Count ]
b : + + + t 4
| 1. Write WACK | Takle | cC,sLT | 01 H 2 1
I l I | | ]
| 2. Prepare | Zero | cc,s | 01 i 1 ]
| | | | i I
I 3. Read ENQ | Response! SLI I oB i 2 !
o = ) S S, e — -1

1. The WACK sequence informs the remote station that the central
computer is temporarily not ready to continue receiving.

2, This command causes the data adapter to monitor the line for an
incoming character.

3. An ENQ character is expected from the remote station.
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SWITCHED POINT-TO-POINT LINE

READ CHANNEL PROGRAMS

Nine options are available for the READ macro instruction. The
operation codes and corresponding options are:

TI - Read Initial

TC - Read Connect

TCW - Read Connect with Tone

TT - Read Continue

TTL - Read Continue with Leading Graphics
TP - Read Repeat

TPL - Read Repeat with Leading Graphics
TQ - Read Inquiry

TRV - Read Interrupt

The channel programs for these options are as follows.

Read Initial (TI) (Using Automatic Answering List)

Read TI, when used with an automatic answering list of the BSCLST or
DIALST format, causes a call from a remote station to be answered,
identification sequences exchanged, and a message block received. Use
of either or both identification sequences is optional, but the ENQ
character must be received and the ACK-0 sequence must be sent.

1) L) L} T T 1
| Operation | Address | Flags | TP-OP Code | Count ]
R - 4 4 3 4
T -+-- T T T 1
| Enable 1 0 | cc,sLT | 01 1 1 ]
| | | | I |
{ 2. Read ID ENQ | List | SLI | 07 (0B)* | List 1
| | | ! | |
| 3. Write ID ACK-0 | List | CC,sLI | 03 ] List ]
] | | | | |
| Read text { Area | SLI | 1 { Length |}
L L L L 4 d

*TP-Op Code for Dial List

1.

2.

The Enakle command conditions the data adapter to answer calls from
a remote station.

The identification sequence received from the remote station is
compared with the expected sequence contained in the terminal list.
If the two sequences do not match, the operation is posted
complete-with-error. (The ID sequence is optional; the ENQ must
always be present.)

The identification sequence of the central computer, followed by
ACK-0, is sent to the remote station. (The ID sequence is optional;
the ACK-0 must always be present.)

A message block is read from the remote station.

Read Initial (TI) (Using Automatic Calling List)

Read TI, when used with an automatic calling list of the BSCLST or
DIALST format, dials the remote station whose telephone number apvears
in the list, exchanges identification sequences with it, and receives a
message block.
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] L] T k) kD R
| Operation | Address | Flags | TP-OP Code | Count ]
e i $ ¢ ¢ {
| 1. Dial | List ] CCeSLTI | O1 i List |
I | I | ] |
| 2. Write ID ENQ | List | cc,sL1 | 03 List |
| I | | i
| 3. Read ID ACK-0 | List | sLI 1 07 (oc)* List ]
| | | | |
| 4. Write EOT | Takle | cC,SLI | 08 1 |
| | | | |
| 5. Read ENQ | Response} SLI | oB 2 |
| I ! ! |
| 6. Write ACK-0 | Table | ¢cc,sLT | 08 2 i
| | | | | |
| 7. Read text | Area | SLI | 11 ) Length |
L L 4 L 4 J

*TP-Op Code for Dial List

1. The telephone number of the remote station is dialed.

2. The identification sequence of the central computer, followed by
ENQ, is sent to the remote station. (The ID sequence is optional;
the ENQ must always be present.)

3. The identification sequence (followed by ACK-0) is received from the
remote station and is compared with the expected sequence contained
in the terminal 1list. If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

4. The EOT character informs the remote station that the central
computer is relinquishing control of the line.

5. An ENQ character is expected from the remote station, indicating
that it is ready to transmit.

6. An ACK-0 sequence is sent to the remote station, to indicate that
the central computer is ready to receive.

7. A message block is read from the remote station.

Read Initial (TI) (Using Manual Answering List)

Read TI, when used with a manual answering list of the WTLIST or BSCLST
format, causes a call from a remote station to be answered, a data tone
to be sent identification sequences exchanged, and a message block
received. Use of either or both identification sequences is optional,
but the ENQ character must be received and the ACK-0 sequence must be
sent.

This Read Initial option is for use when the transmission control
unit over which calls are received is not equipped with an automatic
answering unit.

If the READ TI macro refers to a terminal list of the WTLIST format,
the channel program is:
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r T T T L] 1
| Operation | Address | Flags | TP-OP Code | Count ]
b + t + $ {
| 1. Enable | © | ¢CC,SLI | O1 | 1 l
| I I | i |
| 2. Write tone | List | cc,sL1 | 01 ] List l
| | | | | |
| 3. Read ID ENQ | List | SLI | 07 { List ]
| I I | | |
| 4. Write ID ACK-0 | List | cC,sLI | 03 | List ]
| I I | | !
| 5. Read Text | Area { SLI | 11 { Length |}
L L 41 L 4 d

If the READ TI macro refers to a terminal list of the BSCLST format,
the channel program is the same, except that the second command is
omitted.

1. The Enable command conditions the data adapter to answer calls from
a remote station.

2. A data tone is sent to inform the calling station (remote station)
that the answering station (central computer) is in data mode.

3. The identification sequence received from the remote station is
compared with the expected sequence contained in the terminal list.
If the two sequences do not match, the operation is posted
complete-with-error. (The ID sequence is optional; the ENQ must
always be present.)

4. The identification sequence of the central computer, followed by
ACK-0, is sent to the remote station. (The ID sequence is optional;
the ACK-0 must always be present.)

5. A message block is read from the remote station.

Read Connect (TC) (Using Automatic Answering List - SWLST)

Read TC estaklishes contact with . a remote station and performs specific
actions based on the ID sequence, if any, received from the station.
This channel program is for use when the expanded ID verification
facility is to be employed, and requires a terminal list of the SWLST
form. The possible actions that may be performed include reading a
message block, disconnecting the line, and immediately returning control
to the user program.

After the sequence is received from the remote station, BTAM
analyzes it. If the sequence matches one of authorized sequences in the
answering list, BTAM places the address of the entry containing the
matching ID-ENQ sequence (or ENQ alone) in the first fullword of the
list, then examines the control byte of that list entry to determine
what action to take.

If the control byte value is 0, BTAM restarts the channel program at
the third command to send the ID ACK-0 sequence (or ACK-0 alone) given
in the list, and then reads a message block, if any. If the control
byte value is 1, BTAM restarts the channel program at the fifth command
to break the line connection, and then, via the TIC command, restarts
the channel program at the Enable command. If the control byte value is
2, BTAM immediately posts normal completion (X'7F').

If the received sequence does not match any of the authorized ID ENQ

sequences (or ENQ alone), BTAM determines whether ENQ alone, an invalid
sequence, or DLE EOT was received. If ENQ alone was received, BTAM
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posts normal completion (X'7F'). If an invalid sequence was received,
BTAM retries the Read ID ENQ command up to seven times. If all retries
are unsuccessful, BTAM disconnects the line, turns on bit 3 of DECFLAGS,
and posts normal completion. If a timeout occurs on the Read ID ENQ
command, BTAM disconnects the line and restarts the channel program
with the Enable command.

If DLE EOT was received, BTAM turns on bit 1 of DECFLAGS and posts
normal corpletion.

r T L T T 1
| Operation | Address | Flags | TP-OP Code | Count |
b + + + + i
| 1. Enable | O | cC,sLI | O1 1 |
| | I | |
| 2. Read ID ENQ | List | SLI | 07 List |
| | ! | |
| 3. Write ID ACK-0 | List | ccpsLT | 03 List |
| | | | |
| 4. Read text | Area | SLI | 11 ] Length |
| I | | |
| 5. Write DLE EOT | Table | ccesLI | 21 | 2 |
| | ! | |
| 6. Disable | 0 | CCeSLT | 21 1 ]
| | ] I |
| 7. TIC | | sLI { 09 1 }
L N L 1 i i ]

1. The Enable command conditions the data adapter to answer calls from
a remote station.

2. The ID ENQ sequence (or ENQ alone) is received from the remote
station and is analyzed.

3. The ID ACK-0 sequence (or ACK-0 alone) contained in the answering
list is sent to the remote station.
4. A message block is read from the remote station.

5. The DLE EOT sequence informs the remote station that the central
computer is going to break the line connection.

6. The Disakle command breaks the line connection.

7. This command transfers in channel to the Enable command.

Read Connect with Tone (TCW) (Using Automatic Answering List)

Read TCW, when used with an automatic answering list of the SWLST
format, functions the same as Read Connect (TC), as described above,
except that the channel program contains an added command, Write Data
Tone characters. This operation is for use on a line equipped with an
automatic answering unit that does not automatically send a data tone
upon receiving a call. Upon completion of the Enable command, which
occurs when a call is received, the channel program sends a
user-specified character sequence that the operator at the calling
station hears as an audible tone.
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[ . T T T L) L}
| Operation | Address | Flags | TP-OP Code | Count

s ] 1 1 4

) 1 3 T T

| 1. Enable | O | CC,sLI | 01 1

I | I |

| 2. Write tone | User }] cC,sLI | Ol Length

} : area } ;

| 3. Read ID ENQ | List | sLI | o7 List

| | ! |

| 4. Write ID ACK-0 | List | cc,sL1 | 03 List

| I | |

| 5. Read text | Area { SLI | 11 Length

| I | |

| 6. Write DLE EOT | Table | cc,sL | 21 2

| ! ] !

| 7. Disakle | 0 | CCeSLI | 21 1

| | ! |

| 8. TIC | | SLI | 09 1 1
L L L L ; J

Read Continue (TT)

Read TT is for use following successful receipt of a message block from
a remote station. It sends a positive response and receives another

message block from the same station.

r T T T T M
| Operation | Address | Flags | TP-OP Code | Count |
t - ¢ 1 t t i
| 1. Write ACK-0 | Table | CC,sLI | 08 | 2 |
} or ACK-1 } g } ; %
| 2. Read text | Area | SLI | 11 | Length |
L 4 L L L J

1. A vositive response to text (ACK-0 or ACK-1l) is sent to the remote

station.

2. A message block is read from the remote station.

Read Continue with Leading Graphics (TTL)

Read TTL is an extension of the Read Continue channel program and is
used similarly.' It is for use where the positive response is to be

preceded by user-specified graphic characters.

1] T T 1 1
| Operation | Address | Flags | TP-OP Code Count ]
L 4 3 N 4
v T T v 1
| 1. Write graphics | Area | CD | 01 Length |
| | ] | |
| 2. Write ACRK-0 or | Table | cc,sLI | 08 2 |
| ACK-1 | | | |
I | I | | !
| 3. Read text | Area | SLI | 11 i Length |
L 4 1 L 4 4
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1. One to seven graphics are sent to the remote station.

2. A positive response to text (ACK-0 or ACK-1) is sent to the remote
station.

3. A message block is read from the remote station.

Read Repeat (TP)

Read TP is for use following unsuccessful receipt of a message block
from a remote station. It sends a negative response and reads a message
block from the same station. The station should react to the negative
response by resending the same message block that elicited the negative
response.

r T T L) R) 1
| Operation | Address | Flags | TP-OP Code { Count |
¥ t $ $ ¢ |
| 1. Write NAK | Table | cC,SLI | 08 ] 1 |
| | ! | | |
| 2. Read text | Area | SLI | 11 | Length |
L L 4 L 4L J

1. A NAK character is sent to the remote station.

2. The previous message block is reread from the remote station.

Read Repeat with Leading Graphics (TPL)

Read TPL is an extension of the Read Repeat channel program and is used
similarly. It is for use where the negative response is to be preceded
by user-specified graphic characters.

1 ] R Al T L A ) 1
| Operation | Address | Flags | TP-OP Code Count }
L 4 1 1 |
L} T T 1 )
| 1. Write graphics | Area | CD | o1 Length |
| I ] | |
| 2. Write NAK | Table | cc,sLT | 08 1 }
| | | | |
| 3. Read text | Area | SLI | 11 Length |
L L 4 1 J

1. One to seven graphics are sent to the remote station.
2. A NAK character is sent to the remote station.

3. The previous message block is reread from the remote station.

Read Inquiry (TQ)

Read TQ receives an incoming character in the DECRESPN field. This
channel program is for use when an ENQ is expected from the remote
station, after the line connection (and character phase) have already
been estaklished.

BSC Channel Programs 107



Operation

T
Address | Flags TP-OP Code

Count

o v S s g

1. Read ENG

Response] SLI 0B

o e e o}
- — = —

e cavnes b e 0

1. An ENQ character is expected from the remote station.

Read Interrupt (TRV)

Read TRV sends an RVI (Reverse Interrupt) sequence and receives text

from the remote station.

This channel program is for use where the

preceding message block from the station was received without error, but

the central computer wishes temporarily to stop receiving message text.
The remote station may continue ssending message text, or it may send

EOT, signifying that it has finished sending.

) T T ) k] 1
| Operation | Address | Flags | TP-OP Code | Count ]
8 i 4 4 LR y |
1) T T T L) 1
| 1. Write RVI sequence | Table | cC,SLI | 08 | 2 i
| | | | i ]
| 2. Read Text | Area | SLI | 11 | Length |
L 1 4 4 4 |

1. A reverse interrupt (RVI) sequence is sent to the remote station,

which treats it as though it were the correct alternating positive

acknowledgment (ACK-0 or ACK-1).

2. A message block or EOT is received from the remote station.

WRITE CHANNEL PROGRAMS

Sixteen options are available for the WRITE macro instruction.
operation codes and the corresponding options are:

TI
TIX
TI1E
TIV
TIVX
TC
TT
TTX
TTE
TTV
TTVX
TQ
TR
W
TB
TD

The channel
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- Write Initial

- Write Initial Transparent

Write Initial Transparent Block

- Write Initial Conversational

- Write Initial Conversational Transparent
- Write Connect

- Write Continue

- Write Continue Transparent

- Write Continue Transparent Block

- Write Continue Conversational

- Write Continue Conversational Transparent
- Write Inquiry

- Write Reset

- Write Wait-Before-Transmit

- Write Break

- Write Disconnect

programs for these options are as follows.

The



Write Initial (TI)

Write TI dials the remote station whose telephone number avpears in the
addressing list, exchanges identification sequences with it, sends a
message block, and receives a response to text.

r T T L T A
| Operation | Address | Flags | TP-OP Code Count

L 4 4 4

1) T T T

| 1. Dial | List | CCpSLI | 01 List

| I | |

| 2. Write ID ENQ | List | cc,sLI | 03 List |
| | | | '

| 3. Read ID ACK-0 | List | siI | o7 List

| | | |

| 4. Write text | Area | ¢cC,sLI | 11 Length

| | | | i

| 5. Read response | Response| SLI | 25 | 2 |
L L 1 i 4 J

5.

The telerhone number of the remote station is dialed.

The identification sequence of the central computer, followed by
ENQ, is sent to the remote station. (The ID sequence is optional;
the ENQ must always be present.)

The identification sequence (followed by ACK-0) is received from the
remote station and is compared with the expected sequence contained
in the terminal list. If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

A message block is sent to the remote station.
A response to text is read from the remote station; if it is not the

expected response (BACK-0 or ACK-1), that fact is indicated in the
DECB.

Write Initial Transparent (TIX)

Write TIX dials the remote station whose telephone number appears in the
addressing list, exchanges identification sequences with it, sends a
transparent message block, and receives a response to text.

13 T T 1 v ) |
| Operation | Address | Flags | TP-OP Code ] Count ]
b t ¥ +

| 1. pial | List CC,SLI | O1 List

| I |

| 2. Write ID ENQ | List CC, SLI 03 List

| ]

| 3. Read ID ACK-0 | List SLI | 07 List

| | |

| 4. Write text | Area CcC,SLI | 11 Length

| |

| 5. Write DLE ETX | Table | CC,SLI 13 2

| ] |

] 6. Read response | Response| SLI | 25 2

L L L L

1.

The telephone number of the remote station is dialed.
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The identification sequence of the central computer, followed by
ENQ, is sent to the remote station. (The ID sequence is optional;
the ENQ must always be present.)

The identification sequence (followed by ACK-0) is received from the
remote station and is compared with the expected sequence contained
in the terminal list. If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

A message block is sent to the remote station. (Note: The length
specified should not include the ETX that might have been placed in
the buffer during a previous operation.)

The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), that fact is indicated in the
DECB.

Write Initial Transparent Block (TIE)

Write TIE functions identically to Write Initial Transparent (TIX)
except that the fifth command sends a DLE ETB sequence instead of a DLE

ETX

sequence; only the ETB appears in the input buffer of the remote

station.

Write Initial Conversational (TIV)

Write TIV dials the remote station whose telephone number appears in the
addressing list, exchanges identification sequences with it, sends a
message block, and receives a response to text followed by a message
block (if any).

) v T L} T 1
| Operation | Address | Flags | TP-OP Code Count ]
- +--- } + . :
1. Dial | List ] CCeSLI | 01 List |
| I ! |
| 2. Write ID ENQ | List | cCeSLI | 03 List
I ] |
3. Read ID ACK-0 | List | SLI | 07 List
I ! |
| 4. Write text | Area | cc,sLT | 11 Length
I | |
5. Read response | Area ] cD,SLI | 25 20
| I | I
6. Read text | Area+20 | SLI | 11 Length |
| | | -0
L L 4 L 3 § y}

1.
2.
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The telephone number of the remote station is dialed.

The identification sequence of the central computer, followed by
ENQ, is sent to the remote station. (The ID sequence is optional;
the ENQ must always be present.)

The identification sequence (followed by ACK-0) is received from the
remote station and is compared with the expected sequence contained



in the terminal list. If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

4. A message block is sent to the remote station.

5. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

6. The remainder of the message block is read from the remote station.

Write Initial Conversational Transparent (TIVX)

Write TIVX dials the remote station whose telephone number appears in
the addressing list, exchanges identification sequences with it, sends a
transparent message block and receives from the remote station a
response to text followed by a message block (if any).

r - T T T T 1
| Operation | Address | Flags | TP-OP Code Count

[ 4 4 4

v L T T

| 1. Dial | List { CC,SLI | O01 List

| | | |

| 2. Write ID ENQ | List | CCesLI | 03 List

| I | |

| 3. Read ID ACK-0 | List | SLI | 07 List |
| | | | |
| 4. Write text | Area | cC,sLT | 11 Length |}
| | | |

| 5. Write DLE ETX | Table | cC,SLI | 13 2

| | | |

| 6. Read response | Area | ¢cD,SLI | 25 20

| | | |

| 7. Read text | Area+20 | SLI | 11 Length

| | | | -20

L 1 L L 4

1. The telephone number of the remote station is dialed.

2. The identification sequence of the central computer, followed by
ENQ, is sent to the remote station. (The ID sequence is optional;
the ENQ must always be present.)

3. The identification sequence (followed by ACK-0) is received from the
remote station and is compared with the expected sequence contained
in the terminal list. If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

4. A message block is sent to the remote station.

(Note: The length specified should not include the ETX that might
have been placed in the buffer during a previous operation.)

5. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

6. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.
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7. The remainder of the nessage block is read from the remote station.

Write Connect (TC)

Write TC is for use when calls to remote stations must be initiated
manually ky the console operator rather than by program control.

[ ) L] Bl RS L)
| Operation | Address | Flags | TP-OP Code Count ]
b 4 $ ¢ {
| 1. Enable | O ] cc,sLT | 01 1 |
| | I | ]
| 2. Write ID ENQ | List | cc,sLI | 03 List ]
| | | | |
| 3. Read ID ACK-0 | List | SLI | 07 | List |
L L L i L y)
1. The Enable command conditions the data adapter so that the console

operator may manually dial a remote station. This command is
terminated when the operator places the data set (modem) in data
mode.

2. The identification sequence of the central computer, followed by

ENQ, is sent to the remote station. (The ID sequence is optional;

the ENQ must always be present.)

3. The identification sequence (followed by ACK-0) is received from the

remote station and is compared with the expected sequence contained

in the terminal list. 1If the two sequences do not match, the
operation is posted complete-with-error. (The ID sequence is
optional; the ACK-0 must always be present.)

Write Continue (TT)

Write TT is for use after initial transmission has occurred, to send
another message block and receive a response from the remote station.

o e S o e e ey

Rl L} LE v
Operation | Address | Flags | TP-OP Code Count
4 4 N
T T T
1. Write text | Area | CCpsLI | 11 Length
| |
2. Read response | Response| SLI | 25 2
[ L L

1. A message block is sent to the remote station.

2. A response to text is read from the remote station; if it is not the

expected response (ACK-0 or ACK-1), that fact is indicated in the
DECB.

Write Continue Transparent (TTX)

Write TTX is for use after initial transmission has occurred, to send a

transparent message block and receive a response from the remote
station.
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[} T L) T k3 1
| Operation | Address | Flags | TP-OP Code { Count ]
F - + + + + 1
| 1. Write text | Area | CCySLI | 11 | Length |}
| | I | | !
| 2. Write DLE ETX | Table | CCuSLI | 13 ] 2 !
| | | i |
| 3. Read response | Response| SLI | 25 i 2 |
L . 4 i 4 d

1. A message block is sent to the remote station.

(Note: The length specified should not include the ETX that might
have keen placed in the buffer during a previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

3. B response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), that fact is indicated in the
DECB.

Write Continue Transparent Block (TTE)

Write TTE functions identically to Write Continue Transparent (TTX)
except that the second command sends a DLE ETB sequence instead of a DLE
ETX sequence; only the ETB appears in the input buffer of the remote
station.

Write Continue Conversational (TTV)

Write TTV is for use after initial transmission has occurred, to send
another message block and receive from the remote station a response to
text followed by a message block (if any).

) . T T k) - 1
| Operation | Address | Flags | TP-OP Code | Count i
b : ¢ 4 $ t {
| 1. Write text | Area | CCySLI | 11 | Length |
| | | | ] i
| 2. Read response | Area | ¢Cb,SLT | 25 | 20 ]
| I | | | |
| 3. Read text | Area+20 | SLI | 11 | Length |
| I | | | -20 |
L L L L 4 y ]
1. A message block is sent to the remote station.

2. A response to text is read from the remote station. If the response

is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

3. The remainder of the message block is read from the remote station.
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Write Continue Conversational Transparent (TTVX)

Write TTVX is for use after initial transmission has occurred, to send a
transparent message block and receive from the remote station a response
to text followed by a message block (if any).

r T T T T 1
| Operation | Address | Flags | TP-OP Code | Count i
% : e i t $ i
| 1. Write text | Area | CCeSLI | 11 | Length |}
I ! ] ! | ]
| 2. Write DLE ETX | Table | CCeSLI | 13 H 2 |
I I I I | |
| 3. Read response | Area | CDgSLI | 25 | 20 ]
| | | | | !
| 4. Read text | Area+20 | SLI | 11 i Length |
| I | I | -20 ]
L 4. 1 L i J

[y
.

A message block is sent to the remote station.

(Note: The length specified should not include the ETX that might

have

been placed in the buffer during a previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;

only

the ETX appears in the input buffer of the remote station.

3. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

4. The remainder of the message block is read from the remote station.

Write Inquiry (TQ)

Write TQ sends an ENQ and receives a response. This channel program is
used (1) to solicit a response from a remote station when the previous
response was invalid or an expected response was not received, or (2) to
indicate to the remote station that the central computer wishes to
transmit (used after the line connection has been established).
] -7 T T T 3
| Operation | Address | Flags | TP-OP Code ] Count ]
L 1. 4 1 L 3
r " T T 1 T 1
| 1. Write ENQ | Table | cc,sLI | 03 1 1 ]
| I | | ] !
| 2. Read response | Area | sLI,cD | 25 H 20 ]
| | | [ f [
3. Read text Area+20 SLI 11 Length-20
(It el AT iAot |

1. The ENQ character is either a request to the remote station to
resend its last response or a bid for use of the line.

2. A response to the ENQ is read from the remote station. The response
is read into the user-supplied input area or the DECRESPN area if
count is equal to or less than 2, If the response is message text
exceeding 20 characters, this command is data-chained to the next
command. Otherwise, the operation is posted complete, with or
without error.

3. The remainder of the message block is read from the remote station.
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Write Reset (TR)

Write TR is for use when the central computer has finished sending
message blocks.

r T T T L) 1
| Operation | Address | Flags | TP-OP Code ] Count |
.L + + + 4 {
| 1. Write EOT | Table | cc,sLI | 08 | 1 |
| | I | ! |
| 2. Read response | Response| SLI | OB { 2 ]
L 1 4 4 i 4

1. The EOT character informs the remote station that the central
computer is relinquishing control of the line.

2. A response to the EOT is read from the remote station. Valid
responses are EOT (the remote station does not wish either to

transmit or to break the line connection); ENQ (the remote station

wishes to transmit); and DLE EOT (the remote station is breaking the

line connection).

Write Wait-Before-Transmit (TW)

Write TW is for use in place of a Read channel program that begins by
sending a positive response to text (e.g. Read TT). Write TW sends a
WACK sequence, which the remote station treats as if it were the usual

alternating acknowledgment (ACK-0 or ACK-1); the remote station responds

to the WACK by sending an ENQ instead of another message block. This
channel program may be reexecuted for as long as necessary for the
central computer to delay receiving text.

r T T R R )]
| Operation | Address | Flags | TP-OP Code | Count ]
F - 1 1 $ } 4
| 1. Write WACK | Table | cc,sLI | O1 ) 2 {
| | | | | |
| 2. Read ENQ | Response| SLI | oB { 2 |
L L i 1 1 J
1. The WACK sequence informs the remote station that the central
computer is temporarily not ready to continue receiving.
2. An ENQ character is expected from the remote station.
Write Break (TB)
Write TB is used to break the line connection without first notifying
the remote station.
[ ) T T T T 1
| Operation | Address | Flags | TP-OP Code | Count i
b _+__ KR 4 4 ]
r " T T T 1
| 1. Disakble | O | SLI | 21 i 1 {
L L 1 4 L J

1. The Disable command breaks the line connection.
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Write Disconnect (TD)

Write TD is used to break the line connection after first notifying the
remote station.

r . T T v T R
| Operation | Address | Flags | TP-OP Code | Count |
'r —+ + $ 1 4
| 1. Write DLE EOT | Table | cC,sLI | 21 | 2 [
[ | ! | | |
| 2. Disakle | 0 | sLI | 21 | 1 ]
L —_— 1 4 1 J

1. The DLE EOT sequence informs the remote station that the central
computer is going to break the line connection.

2. The Disable command breaks the line connection.
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NONSWITCHED MULTIPOINT LINE

READ CHANNEL PROGRAMS

Seven options are available for the READ macro instruction. The
operation codes

TI -
TT -
TTL -
TP -
TPL -
TQ -

TRV -

Read
Read
Read
Read
Read
Read

Read

and corresponding options are:
Initial

Continue

Continue with Leading Graphics
Repeat

Repeat with Leading Graphics
Inquiry

Interrupt

The channel programs for these options are as follows.

Read Initial (TI) (Using Open Polling List)

Read TI, when used with an open polling list, causes one pass to be made
through the list, successively polling each of the remote stations
represented by entries in the list. Upon receiving a positive response
from any station in the list, a message block is received from that
station.
fails to respond at all, the channel program ends.

If all stations return negative responses, or if any station

[} T T v k) 1

| Operation | Address | Flags | TP-OP Code { Count !

t 4 1 4 y |

I H H H 1

| 1. Write EOT (Poll) | Table | CCpSLI | 02 1 |

| | | | 1

| 2. Poll | List { CCpSLTI | 03 List i

| I ] | |

| 3. I/0 No-op | O | SLI | 09 1 i

| | | | |

| 4. Read index | Area | cD | oA 2 ]
| | | | !
| 5. Read text | Area+2 | SLI | 1 Length-2}

L AL L L J

1. The EOT character places all remote stations on the line in control
mode.

2. This command initiates the Auto Poll function. If a positive
response is received for any remote station in the polling list, the
channel program is restarted at command 4. If all stations return
negative responses, or if any station fails to return a response,
command (3) is executed.

3. Execution of this command ends the channel program; the operation is
posted complete.

4. The index byte and the first character (if any) are read.

5. The remainder of the message block is read from the remote station.
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Read Initial (TI) (Using Wraparound Polling List)

Read TI, when used with a wraparound polling list, causes continuous
cycling through the polling list, successively polling each of the
remote stations represented by entries in the list. Upon receiving a
positive response from any station in the list, a message block is
received from that station. If all stations return negative responses,
polling is restarted from the beginning of the list. Polling is thus
performed continuously until some station responds with a message block
or the channel program is terminated, as by a RESETPL macro instruction.

If any station fails to respond at all, timeout is indicated in
DECSENSO and a completion code of X'41' is posted.

L3 T T T L) 1
| Operation | Address | Flags } TP-OP Code | Count |
b + + + + 4
| 1. Write EOT | Table g CDgy SLI : 08 ! 1 i
| |

| 2. Poll | List | cc,sLT | 03 List |
| | | | ]
{ 3. TIC : } SLI { 09 1 1
: 4. TIC { } SLI : 09 1 }
| 5. Poll | List ] cC,sLI | 03 List |
I | | | ]
| 6. TIC ] | SLI | 09 1 |
| I | [ |
| 7. Read index | Area | cD | oA 2 ]
| | I | ]
| 8. Read text | Area+2 | SLI | 11 Length-2|{
L 1 L L L ]

1. The ECT character places all remote stations on the line in control
mode.

2. This cormand initiates the Auto Poll function, starting with the
remote station whose polling list entry is specified in the macro.
If that station or any station whose list entry follows that
station’s entry returns a positive response, the status modifier bit
is turned on in the CSW, which causes the next command to be
skipped. If all stations return negative responses, or if any
station fails to return a response, the next command is executed.

3. The TIC command restarts the channel program at command 5.
4., The TIC command restarts the channel program at command 7.

5. This command restarts the Auto Poll function, starting with the
remote station whose polling list entry appears first in the list.
If that station or any other station appearing in the list returns a
positive response, the status modifier bit is turned on in the CsWw,
which causes the next cormand to be skipped. If all stations return
negative responses, the next command is executed. If any station
fails to respond at all, timeout is indicated in DECSENSO and a
completion code of X'4l1' is posted.

6. The TIC command restarts the channel program at command 5.
7. The index byte and the first text character (if any) are read.

8. The remainder of the message block is read from the remote station.



Read Continue (TT)

Read TT is for use following successful receipt of a message block from
a remote station. It sends a positive response and receives another
message block from the same station.

L3 Ll T T k] 1
| Operation | Address | Flags | TP-OP Code | Count i
b + + t + {
| 1. Write ACK-0 | Table | ¢cC,sLT | 08 | 2 }
e | | | i %
| 2. Read text | Area | SLI | 11 | Length |
L L 4 4 4 y

1. A positive response to text (ACK-0 or ACK-1) is sent to the remote
station.

2. A message block is read from the remote station.

Read Continue with Leading Graphics (TTL)

Read TTL is an extension of the Read Continue channel program and is
used similarly. It is for use where the positive response is to be
preceded ky user-specified graphic characters.

r . T T L) L) 1
| Operation | Address | Flags | TP-OP Code | Count |
L 4 4 4 4 y |
1] 1} T T Ll L}
| 1. Write graphics | Area ] ¢D | o1 1 Length |
| | | | | |
| 2. Write ACK-0 or | Table | cC,SLI | 08 ! 2 |
e | | | | ]
| 3. Read text | Area | SLI | 11 H Length |}
L 1 4 1 L J

1. One to seven graphics are sent to the remote station.

2. A positive response to text (ACK-0 or ACK-1) is sent to the remote
station.

3. A message block is read from the remote station.

Read Repeat (TP)

Read TP is for use following unsuccessful receipt of a message block
from a remote station. It sends a negative response and reads a message
block from the same station. The station should react to the negative
response by resending the same message block that eljcited the negative
response.

T . T T T T 1
| Operation | Address | Flags | TP-OP Code | Count ]
; \ + } + + |
| 1. Write NAK | Table | cc,sL | 08 | 1 |
| ] ] | | |
| 2. Read text | Area | SLI | 11 | Length |
L L iy i 1 J
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1. A NAK character is sent to the remote station.

2. The previous message block is reread from the remote station.

Read Repeat with Leading Graphics (TPL)

Read TPL is an extension of the Read Repeat channel program and is used
similarly. It is for use where the negative response is to be preceded
by user-specified graphic characters.

i . T ) Rl v 1
| Operation | Address | Flags | TP-OP Code | Count ]
t . : t + + - {
| 1. Write graphics | Area | CD | o1 | Length |
I | I | | |
| 2. Write NAK | Table | cc,sLI | 08 | 1 }
| | I I ] |
| 3. Read text | Area | SLI | 11 i Length |}
L L i 4 A y |
1. One to seven graphics are sent to the remote station.

2. A NAK character is sent to the remote station.

3. The previous message block is reread from the remote station.

Read Inquiry (TQ)

Read TQ receives an incoming character in the DECRESPN field. This
channel program is for use when an ENQ is expected from the remote
station.

) . Ll R] v T 1
| Operation | Address | Flags | TP-OP Code Count i
b t + + !
| 1. Read ENQ | Response| SLI | 0B 2 |
L 1 '] L J

1. An ENQ character is expected from the remote station.

Read Interrupt (TRV)

Read TRV sends an RVI (Reverse Interrupt) sequence and receives text
from the remote station. This channel program is for use where the
preceding message block from the station was received without error, but
the central computer wishes temporarily to stop receiving message text.
The remote station may continue sending message text, or it may send
EOT, signifying that it has finished sending.

r T T L v 1
| Operation | Address | Flags | TP-OP Code Count |
|8 4 1 4 d
3 T k) T 1
| 1. Write RVI sequence | Takle | cCC,SLI | 08 2 |
| | | | |
| 2. Read text | Area | SLI | 11 Length |
L 1. 4 L J
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1. A reverse interrupt (RVI) sequence is sent to the remote station,
which treats it as though it were the correct alternating positive
acknowledgment (ACK-0 or ACK-1).

2. A message block or EOT is received from the remote station.

WRITE CHANNEL PROGRAMS

Seventeen options are available for the WRITE macro instruction. The
operation codes and corresponding options are:

TI - Write Initial

TIR - Write Initial and Reset

TIX - Write Initial Transparent

TIXR - Write Initial Transparent and Reset

TIE - Write Initial Transparent Block

TIV - Write Initial Conversational

TIVX - Write Initial Conversational Transparent
TT - Write Continue

TTR - Write Continue and Reset

TTX - Write Continue Transparent

TTXR - Write Continue Transparent and Reset

TTE - Write Continue Transparent Block

TTV - Write Continue Conversational

TTVX - Write Continue Conversational Transparent
TQ - Write Inquiry

TR - Write Reset

TW - Write Wait-before-Transmit

The channel programs for these options are as follows.

Write Initial (TI)
Write Initial and Reset (TIR)

Write TI and TIR reset to control mode all remote stations on the line,
address a specific remote station, read a response, and if the response
is positive, send a message block and receive a response to text. Write
TIR sends an EOT to reset the stations to control mode if a positive
response to text is received.

r T T T

| Operation | Address | Flags | TP-OP Code Count

F : - $ ¢

| 1. Write EOT | Table ] CCeSLI | 02 1

| | | |

| 2. Write addressing | List | CCpSLTI | 03 List

| characters | | ]

| | | I

| 3. Read response | Response| SLI | 06 2

| | |

| 4. Write text | Area cC,SsLI | 11 Length

| 1 |

| 5. Read response | Response| SLI | 25 2

| I | !
| 6. Write EOT | Table SLI i 21 1 }
| (TIR only) ] | }
L L 4 1 ¥ ]

1. The EOT character places all remote stations on the line in control
mode.
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2. This command transmits the addressing sequence contained in the
addressing list specified in the macro.

3. The response to addressing is read from the addressed station. 1If
the response is ACK-0, the channel program is restarted at the next
command. Otherwise, it is posted complete.

4. A message block is sent to the remote station.

5. A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

6. The ECT character places the remote stations on the line in control
mode.

Write Initial Transparent (TIX)
Write Initial Transparent and Reset (TIXR)

Write TIX and TIXR reset to control wrode all remote stations on the
line, address a specific remote station, read a response, and if the
response is positive, send a transparent message block and receive a
response to text. Write TIXR sends an EOT to reset the stations to
control mode if a positive response to text is received.

r T T T v L
| Operation | Address | Flags | TP-OP Code Count
(8 Il L i
1 L) T T
| 1. wWrite EOT | Table | cCc,SLI | 02 1
| | |
2. Write addressing | List | CC,SLI | 03 List
characters ] | |
| |
3. Read response | Response| SLI 06 2
| |
4. Write text | Area | ¢c,sLT 11 Length
| |
5. Write DLE ETX | Table | ¢C,SLI 13 2
| |
6. Read response | Response| SLI 25 2
| | |
7. Write EOT | Table | sLI | 21 1
(TIXR only) | | |
L 4 4 L

1. The ECT character places all remote stations on the line in control
mode.

2. This command transmits the addressing sequence contained in the
addressing list specified in the macro.

3. The response to addressing is read from the addressed station. 1If
the response is ACK-0, the channel program is restarted at the next
command. Otherwise, it is posted complete.

4. A message block is sent to the remote station.

(Note: The length specified should not include the ETX that might
have been placed in the buffer during a previous operation.)

5. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.
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6.

A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

The ECT character places the remote stations on the line in control
mode.

Write Initial Transparent Block (TIE)

Write TIE functions identically to Write Initial Transparent (TIX)
except that the fifth command sends a DLE ETB sequence instead of a DLE
ETX sequence; only the ETB appears in the input buffer of the remote
station.

Write Initial Conversational (TIV)

Write TIV resets to control mode all remote stations on the line,
addresses a specific remote station, reads a response, and if the
response is positive, sends a message block and receives a response to
text, followed by a message block (if any).

r T T T 1
| Operation | Address | Flags | TP-OP Code Count
po—————- + —1 +

| 1. Write EOT | Table | CCeSLI | 02 1

| I I |

| 2. Write addressing | List | CCeSLI | 03 List

| characters | | |

| | | |

| 3. Read response | Response| SLI | 06 2

| | I I

| 4. Write Text | Area | CCeSLTI | 11 Length

| | I I

| 5. Read Response | Area | CDgSLI | 25 20

| | | |

| 6. Read Text | Area+20 | SLI | 11 Length

| | | | | -20

L L 4 L 4 J

1. The EOT character places all remote station on the line in control
mode.

2. This command transmits the addressing sequence contained in the
addressing list specified in the macro.

3. The response to addressing is read from the addressed station. If
the response is ACK-0, the channel program is restarted at the next
command. Otherwise, it is posted complete.

4. A message block is sent to the remote station.

5. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

6. The remainder of the message block is read from the remote station.
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Write Initial Conversational Transparent (TIVX)

Write TIVX resets to control mode all remote stations on the line,
addresses a specific remote station, reads a response, and if the
response is positive, sends a transparent message block and receives a
response to text, followed by a message block (if any).

r k) L) T Al Al

| Operation | Address | Flags | TP-OP Code Count

L 4 4 4

[ 4 Ll T Ll

| 1. Write EOT | Table | CCeSLI | 02 1

I | I |

| 2. Write addressing | List | CCqSLI | 03 List

| characters | |

| | | ]

| 3. Read response | Response| SLI | 06 2

| | | |

| 4. Write Text | Area CCeSLI | 11 Length

| | |

| 5. Write DLE ETX | Takle CC,SLI | 13 2

I | | |

| 6. Read Response | Area CD,SLI | 25 20

| | |

| 7. Read Text | Area+20 | SLI | 11 Length

| | | -20

L 4. 4 i

1. The ECT character places all remote stations on the line in control
mode.

2. This comrmand transmits the addressing sequence contained in the
addressing list specified in the macro.

3. The response to addressing is read from the addressed station. If
the response is ACK-0, the channel program is restarted at the next
command. Otherwise, it is posted complete.

4. A message block is sent to the remote station.

5. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the station.

6. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

7. The remainder of the message block is read from the remote station.

Write Continue (TT)

Write Continue and Reset (TTR)

Write TT and TTR are for use after initial transmission has occurred, to
send another message block and receive a response from the remote
station. Write TTR sends an EOT to reset the stations to control mode
if a positive 'response to text is received.

124



r T T L) L) 1
| Operation | Address | Flags | TP-OP Code | Count {
t t $ ¥ t |
| 1. Write text | Area | CCeSLI | 11 } Length {
I | | | i ]
| 2. Read response | Response] SLI | 25 | 2 ]
| | | | | ]
| 3. Write EOT | Table { SLI | 21 1 1 H
| (TTR only) | | | ! |
L L 4 L L J

1. A message block is sent to the remote station.

2. A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

3. The EOT character places the remote stations on the line in control

mode.

Write Continue Transparent (TTX)
Write Continue Transparent and Reset (TTXR)

Write TTX and TTXR are for use after intitial transmission has occurred,
to send a transparent message block and receive a response to text from
the remote station. Write TTXR sends an EOT to reset all stations to
control mode, if a positive response to text is received.

1) . T T L] - T 1
| Operation | Address | Flags | TP-OP Code | Count i
e == ¥ ¢ t {
| 1. Write text | Area | cCc,sLT | 11 | Length |
| | | | | |
| 2. Write DLE ETX | Table | ¢C,SLI | 13 ) 2 i
| | | | | !
| 3. Read response | Response| SLI | 25 | 2 ]
| | I | i |
| 4. Write EOT | Table | SLI | 21 ] 1 |
| (TTXR only) | | | ! |
L ——d 1 4 —— -

1. A message block is sent to the remote station.

(Note: The length specified should not include the ETX that might
have keen placed in the kuffer during a previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

3. A response to text is read from the remote station; if it is not the
expected response (ACK-0 or ACK-1), the condition is indicated in
the DECB and the operation is posted complete (regardless of whether
the Reset option was specified).

4. The EQT character places the remote stations on the line in control
mode.

Write Continue Transparent Block (TTE)

Write TTE functions identically to Write Continue Transparent (TTX)
except that the second command sends a DLE ETB sequence instead of a DLE
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ETX sequence; only the ETB appears in the input buffer of the remote
station.

Write Continue Conversational (TTV)

Write TTV is for use after intial transmission has occurred, to send
another message block and receive from the remote station a response to
text followed by a message block (if any).

r T T T T 1
| Operation | Address | Flags | TP-OP Code ] Count ]
b 4 1 4 4 34
] T T T T L}
| 1. Write text | Area | CCSLI | 11 | Length |
| | I | | |
| 2. Read response | Area | ¢cp,sLI | 25 H 20 ]
| | | | | ]
- Rea ext Areat SL eng
3 dt 20 I 11 Length
| I | | | -20 I
L L L L 4 J

1. A message block is sent to the remote station.

2. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.

3. The remainder of the message block is read from the remote station.

Write Continue Conversational Transparent (TTVX)

Write TTVX if for use after initial transmission has occurred, to send a
transparent message block and receive from the remote station a response
to text followed by a message block (if any).

r . LIl T T T 1
| Operation | Address | Flags | TP-OP Code Count ]
4 4 i 4

T T T L}

1. Write text | Area | CCpsLI | 11 Length |

| | | | |
2. Write DLE ETX | Table | CC,SLI | 13 2 1

I I | |

| 3. Read response | Area | CDeSLI | 25 20 ]
| | I |

4. Read text | Area+20 | SLI | 11 Length |

| | I | | -20 |
L L L 4 4 J

1. 2 message block is sent to the remote station.

(Note: The length specified should not include the ETX that might
have been placed in the buffer during a previous operation.)

2. The two-character sequence DLE ETX is sent to the remote station;
only the ETX appears in the input buffer of the remote station.

3. A response to text is read from the remote station. If the response
is message text exceeding 20 characters, this command is
data-chained to the next command. Otherwise, the operation is
posted complete, with or without error.
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4. The remainder of the message block is read from the remote station.

Write Inquiry (TQ)

Write TQ sends an ENQ and receives a response. This channel program is
used to solicit a response from a remote station when the previous
response was invalid or an expected response was not received.

r . T T Ll b
| Operation | Address | Flags | TP-OP Code | Count |
[N ——— ———— 4 _+ 4
) T T 1
| 1. Write ENQ | Table | cc,sLT | 03 ; 1 }
| | | |

| 2. Read response | Area | sLI,cb | 25 i 20 i
! | | !

| 3. Read text | Area+20 1 sLI Io11 ! Length-20 '
1. The ENQ character requests the remote station to resend its last

response.
2. A response to the LNQ is read from the remote station. The response

is rcecad into the user-supplied input area or the DECRESPN area if
count is equal to or less than 2. If the response is message text
exceeding 20 characters, this command is data-chained to the next
command. Otherwise, the operation is posted complete, with or
without error.

3. The remainder of the message block is read from the remote station.

Write Reset (TR)

Write TR is for use when the central computer wishes to reset to control
mode all remote stations on the line.

Operation Address Flags TP-OP Code Count

1. Write EOT Table SLI 21

- — e — -
p — = —
b e e
o —— = — ]
o o e e 4
b o i caen

1. The EOT character places the remote stations on the line in control
mode.

Write Wait-Before-Transmit (TW)

Write TW is for use in place of a Read channel program that begins by
sending a positive response to text (e.g. Read TT). Write TW sends a
WACK sequence, which the remote station treats as if it were the usual
alternating acknowledgment (ACK-0 or ACK-1); the remote station responds
to the WACK by sending an ENQ instead of another message block. This
channel program may be reexecuted for as long as necessary for the
central computer to delay receiving text.
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I T v T T 1
| Operation | Address | Flags | TP-OP Code Count |
N 4 1 4 d
1} T v v 1
| 1. Write WACK | Takle | cc,SLI | 01 2 |
| | ! | !
| 2. Read ENQ " | Response| SLI | OB 2 |
L L L 4 ;e J
1. The WACK sequence informs the remote station that the central
computer is temporarily not ready to continue receiving.
2. An ENC character is expected from the remote station.
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IOCAL CHANNEL PROGRAMS

I0CAL IBM 3270 DISPLAY SYSTEM

READ CHANNEL PROGRAMS

Five options are available for the READ macro instruction.
The operation codes and corresronding options are:

TI - Read Initial

TM - Read Modified

TMP - Read Modified frcm Position
TB - Read Buffer

TBP - Read Buffer from Position

The channel prcgrams for these options follow.

Bead Initial (TI)

Read TI reads modified fields from a local 3270 display station after
the display station operator causes an attention interruption.

Operation Address Flags TP-Op Code Count
1. Select area cc 00 length
2. Read Modified area SLI 00 length

Read Modified (TM)

Read TM reads modified fields from a local 3270 device independently of
action by the display station operator.

Operation Address Flags TP-Op Code Count
1. Select area cc 00 length
2. Read Modified area SLI 00 length
Read Mcdified from Position (TMP)
Read TMP reads- modified fields from a local 3270 device beginning at a
specified location in the buffer.
Operation Address Flags TP-Op Code Count
1. Select area ccC 00 length
2. Write area CC, St 00 4
3. Read Modified area SLI 00 length
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Read Buffer (TR)

Fead TB reads the entire buffer of a local 3270 device.

Operation Address Flags TP-Op Code Count
1. Select area CcC 00 length
2. Read buffer area SLI 00 length
Read Buffer from Position (TBP)
Read TBP reads the entire buffer of a local 3270 device beginning at
a specified locaticn.
Operation Address Flags TP-Op Code Count
1. Select area ccC 00 length
2. Write area CC, SLI 00 4
3. Read buffer area SLI 00 length
WRITE CHANNEL PROGRAMS
Three options are available for the WRITE macro instruction. The
operation codes and corresrcnding options are:
TI - Write Initial
TS - Write Erase
TUS - Write Unconditional Erase
The channel programs for these options follow.
Write_ JInitial (TI)
Write TI writes a message to a local 3270 device.
Operation Address Flags TP-Op Code Count
1. Select area cc 00 length
2, Write area SLI 00 length
Write Erase_ (TS)
Write TS clears the tuffer cf a local 3270 device to nulls (binary
zeros) and writes a message to the device.
Operation Address Flags TP-Op Code Count
1. Erase/Write area SLI 00 length
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Write Unprotected FErase (TUS)

Write TUS clears all unprotected fields in the buffer of a local 3270

device to nulls (binary zeros).

Operation

Address

Flags

TP-Op Code

Count

1. Erase all unprotected

2. NOP

area

CC, stl

00
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Chart 05.

BTAM Open LExecutor (IGG0193S)
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Chart 05A. BTAM Open Executor and Local 3270 BTAM Open
Executor (Common to all Loads) WTG Table Routine

THIS CODE OCCURS IN ALL BTAM OPEN EXECUTOR MODULES
(IGGO193M, 1GGO194N, 1GG0193Q, 1GG0193S, AND IGC3194p):

05A
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ID OF NEXT MODULE:
EXIT IGGO193M SETS 4P (FOR DEVICE CLASS = GRAPHICS)
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Chart 05SB.
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Chart 05cC.
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Chart C5D. Local 3270 BTAM Open Executor (IGG0O194P)
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Chart O05E. Local 3270 BTAM Open Executor (IGG0194Q) (Part 1 of 2)
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Chart OS5F.
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Chart 06.
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Chart 07.
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Chart 08.
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Chart 09. REQBUF/RELBUF (IGC058)
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Chart 10. BTAM Close Executor
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Chart A1.
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BTAM Read/Write (IGGO19MA)

(Part 1 of 4)

NOTE:

AN INDEX VALUE IN BYTES 1 AND 6 OF THE CCW

DETERMINES WHICH OF SEVERAL SUBROUTINES
IS USED TO COMPUTE THE AREA ADDRESS AND

COUNT TO BE INSERTED INTO THE CCW. THESE

SUBROUTINES ARE LISTED UNDER READ/WRITE

ROUTINE (IGGO019MA) IN THE BTAM ROUTINES AND

ASSOCIATED MODULES CHAPTER OF THIS
PUBLICATION. THE SUBROUTINES APPEAR IN
CHARTS A2, A3, AND A4,

@
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(SEE NOTE)

(SEE NOTE)




Chart A2. BTAM Read/Write (IGGO19MA) (Part 2 of 4)
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Chart A3.
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Chart A4. BTAM Read/Write (IGGO19MA) (Part 4 of 4)
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Chart B1.
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Chart B2.
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Chart B3. Ch

TPOO

Al
IS LINE BSC

1S
108

EXCEPTION
BIT O

Cl7s

NO ~uyNIT Ex-
CEPTION BIT,
ON IN CSW

YES

TPOOAB
e

annel End Appendage (IGGO19MB)

)

(Part 3 of 6)

2 READ
RESPONSE
ccw

D2

SET X'7F'
COMPLETION
CODE

B4
Cl

BFRPOST

moIs
OPERATIO

GET ENTRY
ADDRESS
FROM CCW

TP2A
A2 A3
= < DYNAMIC AUTOPOLL ™, 1O
DYNAMIC COMPLETION
YES
B2
FIND LAST IS NEXT
WRITE COW Cow POLL

C4

GET ENTRY
ADDRESS
FROM NEXT
ccw

D3~

PUT INDEX
BYTE IN
DECPOLPT

TPO3AB

C5
AUTOPOLL
COMPLETION

GET ADDRESS
OF LAST ENTRY

POLLED

E3-

PUT LIST
ENTRY

ADDRESS IN
DECENTRY

G3

ADD 1 TO
|OBERRCT

WRITE TO
2760

J1

RESET 108
EXCEPTION
BIT

EXITI

148

EXITONLT
J3

SCHEDULE ON-
LINE TEST

K3—
‘ RETURN )

108 +4

TPO1

YES
IS LINE BSC

H4 IS
INTERRUPT
FROM HIO

SET BIT 7 OF
UCBFLAG1

REXIT



Chart BA4.
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Cha’rtv BS. Channel End Appendage (IGGO19MB) (Part 5 of 6)
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Chart BS5A. Channel End Appendage (IGG019MB) (Part 6 of 6)
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Chart B8. WTTA Channel End Appendage (IGG019PD) (Part 3 of 3)
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Chart B10. Local 3270 Channel End/Abnormal End Appendage (IGGO19PA)
(Part 2 of 2)
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Chart C2. Local 3270 First-Level Attenticn Routine (IECTATEN)
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Chart C3. Local 3270 Second-Level Attention Routine (IGGO19PG)
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Chart C5. Local 3270 BTAM SVC Routine (IECTSVC) (Part 2 of 3)
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Chart C6. Local 3270 BTAM SVC Routine (IECTSVC) (Part 3 of 3)
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Chart D3. On-Line Test Control (IGGO019MR) (Part 3 of 5)
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Chart L5B. Local On-Line Test Control (IGGO19PI) (Part 2 of 2)
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Chart D6. On-Line Test EBCDIC and USASCII/TRANSCODE Message (IGCO0706F)
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Chart EO. BTAM Start/Stop ERP Control (IGEOOO4A)
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Chart E2. Start/Stop ERP Time Cut (IGE0204R)
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Chart E2A. Start/stop ERP Time Out (IGE0204A) (Part 2 of 2)
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‘Chart E3A. Start/Stop ERP Intervention Required (IGE0304A) (Part 2 of 2)
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Chart E4. Start/Stop ERP Lost Data (IGEOLO4A)

ERRLDCO8
ERRLDCO6 - A4
! GET ADDRESS
1GEO404A OF THIRD
COMMAND
Bl ERRLDCO2
INITIALIZE SET CPA
REGISTERS TO START OF
AND SET UP CHANNEL
WORK AREA PROGRAM
ERRLDCO7 [
c3
SAVE CPA
POINTER
ERRLDCO!
r El
RETRY
CHANNEL
PROGRAM
Fl F2 ERRLDC10
( Sveis SAVE CSW DATA F3 NO
EXECUTE AND FAILING RESIDUAL
CHANNEL CCW, GET COUNT =0
PROGRAM CHANNEL
PROGRAM ADDR
ERRLDC12 ERRLOOP2
Y Y —— - G5
G1— G GENERATE
TELE- YES LEGAL DATA ADJUST
RETURN READ TEXT TYPE ADAPTER ADDRESS AND —> LENGTH OF
1 SET TP OP CODE TABLE ENTRY
SvC3
NO
ERRLDCI1 ERRLDC13
H3 Hé— ~ H5
CLEAR DI INDICATE
1 cow A,,'j’DM ,,'{?; LOST DATA PUT IN SENSE
READ SKIP READ-SKIP IN RETURN AND INFORMATION
cow
ERRLDCO9
- ERRLOOP1 —J5
53 yd SVC 15
GET DISABLE GET ADDRESS M Device EXECUTE
ROUTINE OF ERROR SUPPORTED CHANNEL
ADDRESS POST ROUTINE PROGRAM
ERRLDCO5 @_RRLINKI
K1 ~ K2 K4
K3 K5—
NOT OCCUR GET LINK INCREMENT
BIT IN ROUTINE EXIT TO NEXT RETURN
DECERRST ADDRESS TABLE ENTRY
XCTL sve3

168



Chart ES5A. Start/stop ERP
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Chart E6. Start/Stop ERP Bus Out Error
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Chart E7. Start/Stop ERP Pead Skip Write Break (IGEO704A)
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Chart ES8.
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Chart E9. BTAM Start/Stop ERP Control (IGE09042)
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Chart FO. Start/sStop ERP Data Check (IGEOOO04B) (Load 2)
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Chart Fl. sStart/sStop ERP Diagnostic Write/Read (IGE0104B)
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Chart F2. ERP Line Error Recording (Start/Stop and BSC) (IGE0204B)
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Chart F3. Start/Stop ERP Unit Exception (IGE(Q304B)
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Chart F5. Starts/sStop ERP Overrun (IGEO504B)
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Chart F7. Line Exrror Print
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Chart F8,
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Chart G5SA. BSC ERP Error Post (IGE0204C) (Part 1 of 2)
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Chart G5C. Remote 3270 Error Post Routine (IGEOQ0704B)
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Chart T3. IBM 1060 Terminal Test (IGC0306F)
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Chart T4. IBM 2740 Terminal Test (IGCOU4O6F)
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Chart TS.
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Chart T6A. IBM 2848/2260 Terminal Test (IGC0606F) (Load 2) (Part 1 of 2)
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Chart T6B. IBM 2848/2260 Terminal Test (IGC0606F) (Load 2) (Part 2 of 2)
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Chart T9.
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Chart T10. 3270 EBCLIC Test Module (Types 23 and 24) (IGCOEO6F)
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Chart T12. 3270 EBCLIC Test Module (Types 26 and 27) (IGCOFO06F)
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Chart T14.
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Chart T15. Remote 3270 ASCII Test Module (Types 31, 33, and 34)
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