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This publication describes the internal logic of the 
Basic Telecommunications Access Method (BTAM). It is 
intended for use by persons involved in program 
maintenance and by system programmers who are altering 
the program design. 



PREFACE 

This Program Logic ~anual 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 conce?ts presented in the 
following IBM System/300 puplications: 

• IBM System/300: principles of 
operation, GA22-b82l 

• IEM systew/3bO Operating system: 
Assembler Language, GC28-65l4 

• IP~ Systew/3bO Operating System: Basic 
Telecommunications Access l',ethod, 
GC30-2004 

In addition, the followiny publications 
may bE ub~d wh~n information about other 
elements of the control progran, is 
required: 

• IBM System/300 Operating system: 
Input/Output support (OPEN/CLOSE/EOV), 
p'roqram LOQic Manual, C;Y28-6b09 

Sixth Edition (February 1972) 

• IBM systeID/360 Operating System: 
System Programmer's Guide, GC28-6550 

• IBM System/360 Operatinq system: 
Fixed-Task supervisor, Program Logic 
Manual, GC28-66l2 

• IBM System/300 ooerating System: 
Input/Output Supervisor, Program Logic 
Manual, GY28-66l6 

• 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 
GY3Q-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": vi.1, viii.1, 14.1, 
20.1-20.6, 30.1-30.4, 128.1-128.3, 136.1-136.5, 154.1-154.2, 
156.1-156.5, 160.1-160.2, 194.1, 214.1, 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. A form for readers' comments 
is provided at the back of this publication. If the form has been 
removed, comments may be sent to the above address. Comments 
become the property of IBM. 

~ International Business Machines Corporation 1966, 1967, 1970, 1972 
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This Illanual: 

• Describes the rracro instructions and 
routines that rr,ake up the Basic 
Telecolllmunications Access ~ethod; 

• 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 ~TAM operation; 

• Describes the channel program 
operation for each of the types of 
remote or local stations and line 
configurations supported by BTAMi 

• Describes the rrethod by which BTA~ Read 
and Write channel programs are 
constructed; 

• Charts the internal logic of each of the 
BTJlM routines; 

• Lists all BTAM rr'oclules. 

It is assumed that the reader is 
fallliliar with the manuals listed in the 
Pt"eface. 

BTA~ ~ACRO INSTRUCTIONS 

The BTAM macro instructions provide the 
user with his means of control over RTAr-l. 
They can be divided into ten different 
categories: 

1. Macros used to establish and to modify 
terminal and line control information. 

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

• CHGNTRY - allows deactivating or 
activating a polling or addressing 
entry in a terminal list, or 
changing cbntrol 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 
perm~t Read Initial operations for 
the device. 

Il~TRODUCTIO'~ 

• READ or WRITE (List or Standard 
form) - creates a data event control 
block (DECB). Normally, pne 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 WR~TE macro 
instructions of the eXEcutable form 
(MF=E) • 

2. Macro used to identify a communication 
line grout) and to specity any optional 
fentures of 3TAYJ that nre to be 
utilized. 

3. 

• DCP - creates and initializes a data 
control block (')CR) i'or a 
communication line gT"OUP. "'his is 
the only DCB essential to RT~M. 

Macro used to activate a line group. 

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

4. Macro used to correct a li.ne error 
which occurred juring Open. 

• 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. 

5. Macros used to keep error counts by 
line and to print error statistics 
messages. 

• LERq - creates a block to ~ccu~ulate 
counts of errors and nUF.Oer of 
transmissions: prints a ~€ssag~ 
which identifies the line and 
contains the error counters. Error 
counters for 1ata check, 
intervention require~, and nontext 
time-out errors are kept by line on 
a threShold basis. n rressaq~ 
(IEC801I) is printed wh@never any of 
the ~ounters reaches its threshold 
value before the transwission count 
is reached, or whenever the 
transmission count reaches its 
threshold value. 
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• LEFPRT - prints at the operator's 
console a message (I~C802I) 

containing the current values of the 
c~ulative counters that are 
incremented each timp a threshold 
error count is reachpd or th~ 
transmission count is rpached, 
whichever occurs first. 

6. Macros used to obtain and to release 
buffers. 

• ~EQBUF - provides one or more 
buffers if they are available. 

• RELBUF - fulfills an outstanding 
buffer request if 1ynamic buffering 
is specified, or returns a buffer to 
the buffer f9ol. 

1. ~acros used to control the lines and 
to pertorm data transmission. 

• RLAD (Execute [MF=E] forrr) - u~ates 
the DECB pararreter list, generates ' 
linkag~ to th~ BTAM Read/Writ~ 
routine, and causes RT~M to perform 
a soecified function (such as 
poliing a terminal and reading a 
message into an input buffer area). 

• WKIT~ (Fxec~te (MF=F] ~orm) - is the 
same as READ, exce~t that it 
normally causes BT~~ to perform such 
functions as address ina a terminal 
and writing a message to the 
terminal frorr an output buffer area. 

• RESETPL - forces a Pead 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 telegranh terminal,­
RESETPL forces a Rea~ Initial 
operation to ~nd if the command 
being executeu is a Prerare and if 
no characters are being received 
from the terminal. For a local 3270 
display station, RESETPL cancels 
a Bead Initial operation that was 
scheduled but not initiated. 

8. Macros used to assemble translation 
tables alld to translate rressage text 
trom One code to another. 

10 

• ASMTRTAB - as&emblps one or more 
BTAM translation tables with the 
problem ~rog~am. 

• TRNSLATE - tronslates characters 
from EBCDIC to transmission code or 
from a transmission code to EECDIC. 

9. ~acro used to r~linguish control of 
the central processing unit. 

• TWAIT - relinquishes control of the 
CPU when the problem program must 
wait for the completion of one of a 
number of events Defore further 
processing can be done. 

10. Macro used to deactivate a 
communication line group. 

• CLOSE - stops I/O activity on lines 
or local d,evices, frees storage 
ottained hy OPEN, and deletes BTAK 
routines. 

BTAPo CO~TROL 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 intro1uctory 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 containe~ in the Aependicps. 

Data Control Block (nCB) 

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

1. 

2. 

3. 

Identifies the access method bv a 
combination of data set organization 
(DSORG) and macro-reference (M~CRF). 

May specify that optional facilities 
of the access method are to be used 
for the given line group (for exam~le, 
buffer allocation, error recor~ing, 
er~or recovery ~rocedures). 

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

4. Co~tains a table of special characters 
(B<;C only). 

The DDNA~E parameter of a BTAM DCB 
uniquely identifies a line qroup. For· a 
start-stop linp group, all lines within 
that line qroup must be associated with 
terminals of the same type. For a BSC line 
groue, different types of remote stations 
may oe connected to the same line. The 
lines, however, may be associated with 



different control unit types (2701, 2702, 
or 2703). At least one DD statement must 
appear-in the job stream for each DCB in 
the pro~lem program. The dnname on the DD 
card must be the same as the DDNAME in the 
DCB for the line group. (Refer to 
Appendix 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 
CIGG0193M) for· each line group. The DEB 
contains a table of lOS appendage 
addresses, unit control block addresses I for each line or local device, and 
addresses of other centrol blocks. The 
t!B also contains a list of the 
identifications of all BTA! 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 (lOB) 

The inputloutput control block (lOB) 
provides a means of communication between 
BTA~ and the input/output supervisor (lOS). 
It is the sole parameter of the lOS execute 
channel program (EXCP) instruction. One 
lOB is created for each communication line 

IbY Open module 3 (lGG0193Q) or for each 
local 3270 device by the local 3270 Open 
executor (IGG0194P). 

The basic lOB, 64 bytes in length, 
contains pOinters to the channel program, 
the event control block, and th~ terminal 
lists; it provides areas ~or storing flags, 
sense bytes, the channel status word, and 
the start IIO condition code returnea by 
lOS. Appended to each basic lOB is a 
varia tIe length area where the channel 
programs are constructed by the Read/Write 
routine. (See Appendix D for a detailed 
description and the format of the lOR.) 

Unit Control Block (UCB) 

A unit centrol block CUCB) is built for I each line or local device a t system 
generation time and is used by lOS during 
execution to d,etermine the physical device 
address and to direct it to the appropriate 
Start I/O and interrupt subroutines. 
The primary field of the UCB requiring 
the attention of the BTA! user is the 
device type word, which gives details 
of the stations on the line, that is. 
control unit, adapter, model, and optional 

I features, or details about the local 
device. The DCB for a local 3270 device 
includes a graphic devicEs segment that 

I contai·ns fields used in handling attentian 
interruptions. (see Appendix G for a 
detailed description and the format of 
the aCE.) 

Data Event Control Block (DECB) 

The data event control block (DECB) is 
formed in the user program at assembly time 
by expansion of a READ or WRITE macro 
instruction of the list format (MF=L) or 
standard format (~F operand omitted). It 
provides communication with the BTAM 
ReadlWrite module by specifying the 

loperation type. line group, line or local 
device, and terminal lis± to be associated 
with the Read or write operation. The 
DECB includes areas for the standard event 
control block and responses to addressing 
and longitudinal dnd vertical redundancy 
checlks (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 en try therein. 
In addition, there are areas which contain 
informatica for error recovery. (See 
Appendix F for a detailed description 
and the format of the DECB.) 

Event Control Block (Lce) 

After initiating an 1/0 operation. the task 
(user program) in control can continue 
processing until it nepds the results of 
that ooeration. At this l~int, the task 
issuf's' a W1\IT or TWAI'T lT,acro instruction, 
which signals thf' Supervisor that the task 
cannot proceed until completio!l of a 
specified event (i.e., the 1/0 operation). 

The WAIT macro specifies an event 
control block (F.Ci~) arI1ress, which is the 
first word of thf' DECP formf'G ny expansion 
of a RE1I.D or WRITF' macro instruction of thf' 
list or standard format. The TWAIT macro 
specifies a list of ad1rf'sses of ECRS 
representinq events awaitino completion. 
After a WAIT or TWAIT has O"'f'r' issupd, the 
ECB contains the wait" flag (Sf't on), the 
completion flag (set off), anc the a1dress 
of the orogram request bloc~ (PF~). When 
the event is posted, the wait ~lag in the 
ECB (or in one of the several l'Cl'ls, for 
TWJI.IT) is turned off, the com~.letion flag 
is turnf'd on. and a co~pletion code is set 
in byt~ 0 of the ECB (the completion code 
byte includes the wait and COni"lt- tion 
bits); bytes 1-3 are set to zero. (See 
Appendix E for a detailed 'iescription and 
the format of the ECB.) 
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Int~uptiQ1Lj!~.9Yest Block CUll 

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 lRB.) 

Interruption Queue- Element 

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

ROLF, OF THB CO~TROL BLOCKS IN CRhATING 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 information about the 
device, together with control information 

, required bV 105 and BTAM. Because each 
communication line represents a device, 
a UCB is established for each line. The 

IUCB for a line contains the ll-bit hardware 
address through which the line is 
ultimately accessed, along with other 
control information required by 105 and 
ETAM. 

A line group is defin~d through th~ 
interaction of the data control block (OCB) 
and the data definition (DO) statement. In 
order to be grouped, the following 
requirements ~ust be met for all lines in 
the group: 

1. All lin~ connections must be either 
switch~d or nonswitche~. 

2. For start-stop lines, all terminals 
connected to the line must be of the 
same type; for BSC lines, any type of 
ESC 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 DO statement and 
one DCB define a data set and, therefore, a 
line group. (A DeB 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 problew 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 ijNI~ operand of the DD 
statement: 

• The line grou~ will consist of 
the specified lines or local 
devices. 

• The relative line number of each 
line or local devices will 
correspond to its relative position 
in the unit list 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 be 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 group. 

3. The data set may be concatenated. A 
concatenated data set is represented 
by a single DCB (and represents a 
single line groupi, but is defined 
through two or more DD statements, 
only the first of which has a ddname. 
~he DD statements involved may 
represent any combination of items 1 
or 2 above. The relative line numbers 
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 
s,eries is detera:ined by the order 
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/O 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 segm~nt of a line 
group in the case of a concatenated data 
set) • 



When a data set is openea, the BTAM Open 
executor constructs a jata extent block 
(DEB) that fully defines the line group in 
terms of the physical ~evices 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, initializej 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 nawe 
field. ) 

After determining the number of devices 
involve1. 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~ 
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 begi~ning of the 
table o~ UCB addresses). The DCB for a 
line group points to the DEB of the line 
group; the relative line number for a given 
line or local d.evices bears a fixed 
relaticn to the OCB address of that line 
or local devices within the DEB. In 
qeneral, the DEB provides the information 
required by other components of the control 
~roqram for I/O operation management. 

After constructing the DEB" the BTAM 
open executor performs an extensive 
analysis of the device type information 
recorded in the UCB. (Only the firstUCB 
associated with the data set is examined 
because the device type information field 
must be identical for all UCBs in anyone 
line group.) The contents of the device 
type information field of the UCB are 
described in Appendix H. Specification 
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 (lOB) construction. As 
with the DEB, the executor cowputes the 
amount of main storage required, issues a 
GETMAIN, and then performs the required 
initialization. ~he number of lOBs to be 

constructed is equal to the "nurober 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 l/C table (i.e., the number of lines or 
local devices in the line group) • 

A protlem 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 progran' by a ETAM 
Read operation are: 

1. System Generation 

2. Assembly 

3. Execution 

a. Open Line Groups 

t. Read operations 

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

systero Generation 

The ICCONTRL and IODEVICE systerr generation 
macro instructions provide the details of 
the transmission control unit (~CU) and 
remote station equipment (such as adapter 
type, device type, and features) that the 
Open executor needs to determine the 
appropriate device 1/ 0 module to be 
loaded. The information these rracros 
provide is placed in the unit control block 
(UCB) for each line group. (See Appendix H 
for the format of UCES.) 

Other system generation macro 
instructions directly related to BTAM are 
TELCMLI~" 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 BTAN (e.g., READ 
and WRITE). 

When the assembler language problem 
program that will be using BTAM is 
assembled, each macro instruction embedded 
in the ~rogram 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 oerformed 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 De 
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 proqram (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- CPE~ macro-expansion coding 

2. System Open routine 

.3. BTAN Open executor (module 1) 

II. E'IAi>l Open executor (module 2) 

5. ETAM Open executor (module 3) 
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6. ETAM Open executor (module II) 

7. System Open routine 

The OPEN macro-ex~ansion coding is that 
systerr OPEN macro coding that is 
appropriate for a P'IA~ data set 
(communication line group). Execution of 
this expansion coding provides for 
identifying the specified DCn 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 opens for both input 
and output.) 

The system Open routine partially 
initializes the specified DCB and requests 
that E'IAM Open module 1 (IGG0193~) be 
brought into main storage and executed via 
an XC'lL macro instruction. (P'IAM coding 
consists of a number of modules, or control 
sections, that are loaded and eXEcuted as 
separate but related units.> The four BTAM 
Open rrodules are executed serially in the 
supervisor transient area. They are 
re-entrant and operate enabled in 
supervisor mode. 

BTAM Open module 1 reserves storage for, 
and initializes the LEE (Apnendix C). 
Inforrration found in the UCBs created by 
systerr generation is used for this purpose. 
BTAM Cpen rrodule 2 (IGG01911H) is loaded and 
given control via an XCTL· macro 
instruction. 'Ihis module qets rrain storage 
for a buffer pool, if a pool is needed, and 
builds a chain of buffers. If the line 
group being opened contains BSC devices, 
this rrodule places the ESC table of special 
characters in the DCB. BT~M Open module 3 
(IGG0193~) is then loaded and given control 
by XC'lL. !"'odule 3 gets main storage for, 
and initializes, the lOBs needed (see 
APpencix :::J) • 

Module II of BTAM open (IGG0193S) is 
given control via XC'IL, initializes IQEs, 
and, using LOAD macros, loads various ~TAM 
routines and appendages: Read/Write 
routine (IGG019MA), Channel End/Abnormal 
End Appendage (IGG019MB), the device I/O 
modules for the particular type of terminal 
(start-stop) or line configuration (BSC) 
involve~, and (for dynamic buffering only), 
the PCI appendage (IGG019MC) and the Buffer 
routine (IGG019MS). T~e Buffer routine is 
loaded in all cases where a buffer 0001 is 
defined. All of these modules are only 
loadable and cannot be given control via 
XCTL macros. 

A directory of I/O modules is created 
within a section of the Rea~/Write module 
and, deoending on the ~articular tyoe of 
terminal or line. SA~ and ENABLE commands 
are issued to the communication lines via 



the input/output supervisor (lOS). To 
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 reoresent~tive of 
operating a Single communication line in 
the syste~. Many lines may be operated 
concurrently by issuing REAry macros (or 
WRITE macros) for each line before waiting 
for comoletion 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: 

1. Specify, in register 13. the a~dress 
of a save area for storing the general 
reqister values w~en control is nassed 
to the Read/Write routine (unless 
reqister 13 alrea~y contains a save 
area address). 

2. Issue a READ macro instruction. 

3. 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 13M System/360 
Operating system: Basic 
Telecommunications Access Method, 
GC30-2004. 

4. 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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5. Analyze the completion code and error 
flags in the data event control block 
to determine if the operation was 
completed successfully. 
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Figure 2. Control Flow for Read/Write Operation With No Dynamic Buffering 

The expansion of a READ macro (List or 
standard form) by the assembler results in 
initializing a DECE (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 lOS 
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 
inforFation contained in the appropriate 
device I/O module. Each device I/O module 
contains, along with special characters and 

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). If 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 lOB 
can be considered the link between BTAM and 
the input/output supervisor (lOS). The 
channel program built by the Read/Write 
routine in the lOB field reserved for it 
has its starting address indicated to lOS 
in an lOB field. 

Once the channel program has been built 
and passed to lOS 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 
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program until a channel end or abnormal end 
condition is met in the channel program, 
whereupon lOS regains control and enters 
the Channel End appendage (IGG019MB). This 
condition may be caused either by 
com~letion 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, lOS 
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 lOS 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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Figure 3. Control Flow for Read/Write Operation With Dynamic Buffering 
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READ INITIAL OPERATICN 

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

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

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

3. through 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 ETAM SVC routine 
passes control to the SVC Exit 
routine. 

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

6A. If the return code from the BTAM 
SVC routine was four, the Read/Write 
routine marks all lOBs for the line 
group busy and returns control to 
the ~roblem program. 

6B. If the return cede was zero, the 
Read/Write routine initializes the 
lOB for the device that generated 
the attention and issues an IECTATNR 
macro instruction to reset the 
att,ention. The expansion of IECTATNR 
invokes SVC 116 with a routing code 
of cne, giving control to the SVC 
FUH. 

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

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

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

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

11. The I/O oFeration 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/O interruption without 
attention status occurs, and control 
is qiven to the Ins interruption 
supervisor through a PSW swap. 

14. les giVes contrel to the local 3270 
channel end/abnermal end appendage 
to do processing peculiar to the 
device or access method. 

15. The appendage returns contrel to 
Ies. 

16. When ros has finished Frocessing, 
it gives control to the I/O FLIH. 

17. The I/O FLIH passes contrel to the 
task dispatcher, which dispatches 
the highest prierity ready task in 
tl,e system. 

READ AND WRITE OPERATIONS 

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

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

2. The Read/Write routine builds a 
channel program and initializes an 
lOB for the specified device. The 
REad/Write routine issues an IECTAT!R 
macro instruction to rEset the 
attention. The expansion of IECTATNR 
invokes SVC 116 with a routine code 
of one, giving control to the SVC 
FUH. 

3. Through the SVC router, centrol 
passes to the local 3270 BTAM SVC 
routine (IECTSVC) at the entry point 
IECTATRL. 

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

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

6. the Read/Write routine invokes SVC 
o to have the I/O operation scheduled~ 
giving centrol to the SVC FLIH. 

1. The I/O operation is scheduled by 
the EXCP routine, and the SVC Exit 
routine 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 lOS interruptiop 
supervisor through a PSW swap. 

10. ICS gives contrel to the local 3270 
channel end/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. When 105 has finished processing, 
it gives control to the I/O FLIH. 

13. The I/O FLIH passes contrel to the 
task dispatcher, which dispatches 
the highest priority ready task in 
the system. 

CHGNTRY SKIP OPERATION 

Figure 3C shows the system flow for a 
local 3270 CHGNTR! Skip operation: 

1. The expansion of a CHGNTR! 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. 

2. Through the~ SVC router, centrol 
passes to the local 3270 BTAM SVC 
routine (IECTSVC) at entry pOint 
IECTCHSL. 

3. The BTAM SVC routine turns on the 
skip flag for the specified device 
and passes control to the SVC Exit 
routine. 

q. The SVC Exit routine returns control 
to the problem Frogram. 

CHGNTR! ACTIVATE OPEEATICN 

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

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

2. 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. 

3A. If the activate request satisfies 
a queued read initial request, ~he 
B~AM SVC routine enters the 
asynchronous exit effector stage 
2 (AEE2) to schedule the local 3270 
second-level attention routine. 

3B. The BTAM SVC routine passes control 
to the SVC Exit routine. 

qA. If AEE2 was not entered, the SVC 
Exit routine returns centrol to the 
problem program. 

qB. If AEE2 was entered, the SVC Exit 
routine gives control to the 
asynchronous exit effector stage 
3 (AEE3). 

5. AEE3 calls the second-level attention 
routine. 

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

7. 

8. 

9. 

The I/O 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 contrel to AEE3. 
AEF3 retarns control to the problem 
program. 

BESETPL OPEBATICN 

Figure 3E shows the sys~em flow for a 
local 3270 RESETPL operation: 

1A. The problem program issues a RESETPL 
macro instruction. If no Read Initial 
request is gueued, the expansion 
of BESETPL returns control to the 
problem program. 

1B. The problem program issues a RESETPL 
macro linstructien. If a Bead Initial 
request is queued, the expansion 
of BESETPL invokes SVC 116 with a 
routing code of four, giving control 
to the SVC FLIH. 

2. Through the SVC router, centrol 
passes to the local 3270 BTAM SiC 
routine (IECTSVC) at entry pOint 
IECTBSTL. 

3. The BTAM SVC routine dequeues the 
Read Initial reguest and Enters the 
PCS~ routine to post the !CB for 
the Bead Intitial operation. 

q. 1he EtAM SVC routine passes control 
to the SVC Exit Routine. 

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

6. The expansion of BESETPL returns 
control to the problem program. 

ATTENTICN INTEBBUPTICN 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 to the 105 interruption 
supervisor through a PSW swap. 

2. 105 gives control to the local 3270 
first-level attention routine to 
examine the status of the device 
that caused the attention 
interruption. 

3. If the attention interruption 
satisfies a queued Bead Initial 
reqUEst, the first-level attention 
routine enters the asyr.chronous exit 
effector stage 2 (AEE2) to schedule 
the local 3270 second-level attention 
routine. 

q. !he first-level attention Eoutine 
returns contrel to 105. 
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5. When lOS has fir.ished Frocessing, 
it gives control to the I/O 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 
initializ,es the proper lOB and invokes 
SVC 0 to have the I/O operation 
scheduled, giving control to the 
SVC FLIH. 

9. The I/O 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 
system. 

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 provi~ed by BTAM only 
when BFTEK=D is specified in the DCE macro 
instruction for the line or line group. 
when it is specified, BTAlIli' loads two 
a~ditional m01ules: the ~uffer routine 
(IGG019MS) and the PCI apoendage 
(IGGO 19MC). 

There are two levels of support. 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 RFLBUF macro 
instruction (see Puffer routine discussion 
in the next chapter). In this instance the 
user rray 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 ETAM is to supply buffers, including 
the first one, as nee ned to accommodate the 
received data. (This is applicable only 
for a Read ooeration.) The user soecifies 
this by coding'S' as the area operand in 
the READ macro instruction. 

After the user has requestec ETAM to 
supply the first buffer or has supplied the 
first buffer himself, BTA~'S buffer 
management will continue to provide or 
return the Duffers until data transmission 
is corrplete. With dynamic buffering, three 
additional CCws are generated followinq the 
Read Text CCW (if Redd operation) or write 
Text CCW (if Write operation). The channel 
executes'this loop of commands until data 
transrrission has been completpd. 

20.6 

,Fetching of a buffer management CC~ by 
the channel causes a lJrograrr· controllec 
interrupt (Pcr) which, under norrral 
conditions, causes another buffer to be 
supplied (see Program controlled Interrupt 
(PCI) Appendage discussion). Thus, while 
the channel is reading into (or writing 
from) buffer N, buffer N+l is being 
supplied by BTA~. 

If a buffer is not immediately available 
on a Read operation, a request for a buffer 
is place1 in the buffer 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 skio corrrranc. If th~ buffer is 
suoolied in time, th~ PCI ap~endage changes 
the Read Skin comrrand to a TIC so that 
message text enters the next buffer. 

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. 

READ 

SET UP 3 ADDED CON'S: 
READ SKIP 
READ TEXT 
READ SKIP 

WRITE 

SET UP 3 ADDED CON'S: 
TIC 
WRITE TEXT 
TIC 

TURN ON DYNAMIC 
BFRG FlAG (BIT 1) IN 
TP-OP CODE OF FIRST 
R OR W CON 

CONTINUE WITH 
R/'N ROUTINE 

Figure 4. Logic F-low for 1)ynamic 
Buffering 



READ INITIAL CHA~NEL PROGRAMS USING AUTO 
POLL (MULTIPOIN~ ONLY) 

On a Read Initial operation that uses the 
Auto Poll facility (whether start-stop or 
BSC), the Read/Write routine must make a 
numb'~r 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 0011 the last-polled entry; 

• Whether the list is of the open or 
wraoaround format; 

• Whether BTAM knows which entry was last 
polled. 

In o~der to set uo the Poll commands, 
the Rea~/Write routine must have available 
the address of some entry in a polling 
list, and must have available. or be able 
to compute frow the ad1ress of the entry, 
the addYess 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 an1 DECENT'RY 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 e~try in the list, 
are contained in the DECPOLPT field, unless 
the polling operation beinq set up is the 
first polling operation using this list. 
The Read/Write routine therefore checks 
DECPOLFT 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. 

If, 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 ~rom 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 byte and the offset value that follows 
it, the routine corrputes 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 un the Poll commanos, 
the routine deterrrines 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 
increrrents 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 beinq executed under 
On-Line Test or Error ~ecovery procedures, 
the routine bypasses the ste~ of checking 
for active entries and usage count, an~ 
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-nolle~ or 
user-snE'cified entry, an0 nroceeds to 
complete setur' of the q{ a~ Init ial chilnnel 
program. 

If the polling list st'ecifi. '1 ny tl-Je 
REAP macro is of the wpanaroun~ format (the 
routine checks the ~ bit in tbp list header 
to determine this), the> routim' sets UT', 

following the Poll com'nand, two '1 IC 
commands and a seconi ,)011 comlT'and, ann 
places in the second Poll command the 
ad~ress of the first entry (which is 
contained in DECPOLPT). 1his first entry 
is where polling reSUlTles aftE;r the ~irst 
pass through the polling li~t hy the first 
Poll comman0. 

T~e routine then olaces in thE first 
Poll command (or the only Poll commanr., for 
a list of the open for~at). the ad~ress of 
the entry with which !'ollina is to beain. 
This entry will oe the one whose in1ex is 
contained in DECPOLPT (i.e., the 
last-polled or user-snecified entry), 
unless that entry is po longer active. Tne 
Read/Write routine stens through the 
polling list from the first entry, 
inspecting each index until it finds one 
that equals the index in DECPOLnT~ or the 
first one whose value exceeils the index in 
DECPOLF'l'. 

The routine then places in the poll 
command the andress 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/O modules containing no executabl€ 
code. 

A complete list of BTAM mo~ules is aiven 
in Appendix I. For convenience, they are 
listed both by wodulE name, in ~lphabetical 
order, and by name of routine. 

This chapter discusses each of the 
routines and the means by which BTAM 
channel pro graws are generated. 

BTAM Routines 

The B~AM routines (and associated monule 
names) discussed in this section are: 

~TAM Open ~xecutor (lGG01Q3M, IGG0194N, 
lGG0193Q, and IGG0193S) 

Local 3270 BTAM Open Executor (IGG0194P 
and IGG0194Q) 

BTAM Read/Write Routine (lGG019MA) 

Channel End/Abnormal End Appenda~e 
(IGGO 19MB) 

World Trade Telegraph Terminal Channel 
End/Abnormal End Appendage (IGG019PD) 

Local 3270 Channel End/Abnormal End 
Appendage (IGG019PA) 

Program Controlled Interrup't (PCl) 
Appendage (lGG019MC) 

local 3270 First-Level Attention Routine 
(~ECTATEN) 

Local 3270 Second-Level Attention Routine 
(IGG109PG) 

Local 3270 BTAM SVC Routine (IECTSVC) 

Error Recovery Proce1ures (see Appendix I 
for module names) 

Buffer Routine (IGG019MS) 

Change Entry Poutin~ (IECTCrlG~)1 

1The Change Entry routine is present only 
if Auto Poll is used. 
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Edit Routine (IECTEDIT) 

Line Error Print Routine (l~CTlERP) 

Line open Routine OECTLOP,'.J) 

Translate Routine (IECTTRNS) 

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

R~QEUF/RELBUF (SVC 58) Routine 
OGC058) 

2141 Break Routine (IGG019PK) 

BTAM Close Executor (lGG0203M) 

BTAM aDen Executor (IGG0193M, IGG0194N, 
IGG01930, and IGG0193S) 

Expansion of the OPEN macro instruction in 
the oroblem program ge~erates a calling 
sequence containing a supervisor call 
(SVC). Execution of this SVC causes the 
first load of system aDen to be loade~ into 
the supervisor transient area. 

After performing open functions required 
by the system, the supervisor open routine 
passes control to the 8TAM Open executor 
when the DCR for the data set being op~ned 
indicates that BTAM is the access method to 
be employed. 

The Open executor creates the 
environment under which BTA~ 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 aDen routine to 
perform the functions Deculiar 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 (DBB), initializes the area in 
the DEB, and fills in the a~dresses of the 
UCBs into the DEB (see Appendix C for the 
format of the DEB). If the first UCB 
for the line grcup is f~r a graphics 
device (that is, bytE 3 in the UCBTIP 
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 UCEs 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 
soecified in the UCB allocated to the 
DCB being opened. 



091 

092 

093 

094 

095 

An invalid or unsupporte~ 
transmission control unit type was 
suecified in the UCB. 

~n invalid or unsupported terminal 
a~apter type was specified in the 
UCB. 

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

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

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 0efined for the 
line group. 

097 The current Open requires an 
additional entry in the Device I/O 
Directory. which is already full; 
i.e., the maxirrum number of different 
device types have already been opened 
since the last IPL (normal maximum is 
10), 

098 Dual Communication Interface E or 
Dual Code Feature B was specified 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 I/O 
Directory can be provided by changing one 
staterrent in the Read/Write routine. The 
staterrent following the one labeled IO~ 
must be changed. The dUplication factor 
must be increased to corresuonc to the 
number of different device types being 
used. The new Read/Write routine must be 
reassembled and link-edited to SVCLIE with 
RENT.NE,DC as cararreters. The IEHIOSUP 
program must then be executed. See the 
Systerr Generation manual. GC28-6554, for 
the procedure in executing this program. 

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

The second load mo~ule, IGG0194N, checks 
the DCB to determine whether the user 
defined a buffer pool or specified dynamic 
buffering. If the pool is defined. the 
buffer length is obtained and placed in the 
DCB. If the user specified both buffer 
length and the nurrber of buffers (BUFL and 
BUFNO), the module obtains the required 
amount of main storage. If the user has 

omitted fronl the DCE both buffer pool 
inforrration 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 IGG0194N.) 

The third load module (IGG0193Q) gets 
main storage for the input/output blocks 
(lOBs) required for BT~M internal use and 
for communication with other compon~nts of 
the operating system. It t~en initializes 
the lin~s by executing the appropriate Set 
Address, Enable, or Set Mode command. (See 
Chart 02 and 03 for logic flow of the third 
load mo~ule.) 

The ~ourth load module (TGG0193S) 
completes the initialization process hy 
loading into main storaqe the ~ead/Write 
routine, the channel end/abnormal end 
appendaqe, the WT teleqrarh teyminal 
channel end/ahnormal end apnenriage (if the 
device is a World Trade telegraph 
terminal), and a ievice I/O mof.ule required 
for channel proqram generation. When 
establishing the device I/O mo~ule, the 
third load makes the corresnon~ing entry in 
the device I/O directory. (Sep Charts 04 
and OS for logic flow of the fourth load 
mo·iule. ) 

The fourth load module c~ec~s for 
certain options to loai othpr ~odules, if 
necessary. One optionRl function is the 
creation of a buffer r'ool that permits the 
user to obtain and relpase ~uf~ers through 
the REO~UF and R~LBUF ~acro instructions. 
The buffer pool is created if the user has 
provideA the apuro~·riate valUES in the 
BUFNO and BUFL fieldS of thp data control 
block. (See rEf'll Syste"'l/360 Oreratinq 
System: Pasic Telecommunicrltions Access 
Method. GC30-2004). If the buffer routine 
CIGG01 9M S) is requi rei! it is le-aded; the 
program controlled interrupt ('eI) 
aDpendaae (IGG019~C) is also lcade~ when 
dynamic buffering is snecifie('. 

Othey optional functions includp setting 
up for On-Line Test ani! Error Recovery 
Procedures if they are required. 

Control flow durinq Open is governen by 
a standard transfer-control subroutine. 
which aupears in all load modules of the 
BTAM Ooen executor. T~e subroutine 
transfers control between the PT~M 
executors and other Open executors. Once 
control has been passed to the RTAM 
modules. all BTAM DCBs in the taole 
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. 
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The local 3270 BTAM Cpen executor receives 
control from the first load module 
(IGG1093M) of the BTAM Open executor if 
the UCE for the first device in the line 
qroup is a graphics DCB. 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 twe lead modules. 
The first load module (IGG0194P): 

• Checks the' aCBs of all devices being 
opened to see whether the devices 
are local 3270 devices. If one or 
mere devices are not local 3270 
devices, the problem program is 
terminated with a system code of 
X'095'. 

• Gets main storage for one ICB for 
each device in the linE group and 
initializes the IOBs. 

• Gets main storage for IRB peinters 
if cn-line testing is specified. 

• 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. (~f OLTEP is 
using a device teing opened, the 
Open executor does not try to 
initialize the device; instead, it 
sets a flag in the lOB (bit 0 in 
byte 0 of IOBINCAM) and proceeds 
as though a pernanent 1/0 error 
occurred. ) 

• Transfers contrel to the second ~oad 
medule ef the Open executor. 

For the logic flow of the first laod 
module (IGG0194P). see Charts e5B, OSC, 
and OSt. 

The second load module (IGG0194Q): 

• Checks the DCB to SEe ~hether 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 tuffer pool is 
requested (that is, BUFL and BUFNO 
were specified), main storage is 
ottained, and the buffer pool is 
constructed. "If dynamic buffering 
is requested, the request is ignored. 

• Loads the on-line test ccntrol module 
(IGG019PI) and builds an IRB and 
ICE if the module and control blocks 
are needed. 

• Leads the tuffer routine (IGG019MS) 
if it is required. 

• Loads the local 3270 channel 
End/abnormal end appendage (IGG019PA) 
and places its address into the 
DIBCEA and DEBXCEA fields in the 
appendage table in the DEB. 

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

• Initializes the fields in the graphic 
dev ices seg ment of the aCB. 

• Leads the Bead/Write routine 
(IGG019MA) and places its address 
into the DeB. 

• Searches the device I/C director 
in the Read/Write routine. If the 
leeal 3270 I/O mOdule (IGG019PH) 
has already been loaded, the 
displacement of its entry in the 
directory is placed into the DCBDEVTP 
field in the DeB. If the local 3270 
I/O module has not teen loaded and 
thE device I/O directory is full, 
the problem program is terminated 
with a system cede of X'097 1 • 

otherwise, the local 3270 I/O m~dule 
is loaded, the code frem the DCBDEVTP 
field and the address of the I/O 
medule are placed into an entry in 
the device I/O directory, and the 
displacement of the entry is placed 
into the DCBDEVTP field. 

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

For the legic flow of the second load 
module (IGG0194Q), see Charts 05E and 
C 5F. 

lhe iTG table routine, a subroutine that 
appears in all load ~odules 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/~rite Routine (IGG019V~) 

The Rea1/Write routine is entered fro~ a 
problem program using RTAV through the 
linkage generated by expansion of ~ith~r 
the REAry or WRITE macro instruction or from 
Error Recovery Proce3ure or On-line Test 
routines. (eee Charts Al through A4 for 
the legic flow of IGG019MA.) The 
Read/Write routine acts as an intermediary 
between the calling routine and the 
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input/output supervisor (lOS). The 
Read/~rite routine performs the following 
functions: 

• Selects the ICE for the line specified 
by the calling routine. 

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

• For a local 3270 Read Initial request, 
passes control (by issuing IECTRDTI, 
and internal macro instruction that 
invokes SYC 116 with a routing code 
of zero) to the local 3270 BTAM SVC 
rou~ine (IECTSVC), which checks for 
an attention interruption and queues 
the Read Initial request if none 
exists. 

• For any local 3270 Read or Write 
r.equest, passes control (by issuing 
IECTATNR, an internal macro 
instruction that invokes SVC 116 
with a routing code of one) to the 
local 3270 BTA! SYC routine (IECTSVC), 
which resets the attention flag and 
u~dates the attenticn count. 

• Issues an execute channel program SVC 
(EXCP), passing control to the I/O 
supervisor with the address of the lOB 
as a parameter. Before giving an EXCP 
macro instruction to start the channel 
program, BTAM tests whether the program 
errploys a terminal list of the SSALST 
or SSAWLST forrr. If so, the usaqe 
count field (indication of the total 
number of polling operations using the 
terminal ~ist at anyone tirre) of the 
terminal list is incremented by 1. 

The CCWs in the device I/O modules are 
complete except for the area address and 
count fields. An index in bytes 1 and 6 of 
the CCW deterrrines which subroutine is 
branohed to to corrplete either the area 
address or the count. If an offset to the 
normal address is required, this value 
already exists in the CC~. 

Read/Write Subroutines to compute Area 
Address 

The subroutines for computing the area 
address are: 
Index 
Value 
(hex) 

00 

24 

Subroutine 

TESTLNG - If the area address index 
byte is 00, the Read/Write routine 
then goes directly to compute the 
length. 

04 

08 

OC 

10 

111 

18 

lC 

20 

211 

DATAREA - The fourth byte of the CCW 
is added to the address of the area. 
The area address is the DECAREA field 
in the DECE for this Reac 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 ad.dressing 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 pointer, if 
necessary. The count of characters is 
added to the station a1dress. 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 10 
characters is moved into the count 
field. The address of the ID 
characters is placed in the area 
ad~ress field of the CCW. 

PAI050D - The address of the 
ad~ressing 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. 1£ 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 



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

Exceptional conditions (the 
approp~iate register 15 return code is 
set): 

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

value. 

28 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. 

2C BSCDIAL - The first byte 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 ~ial command and the CCW 
counter is increwented past the Write 
Inquiry, Read Response, and Write EOT 
corrmands. If the list is a dial list 
(calling list), the dial count is 
stored in the count field of the CCW. 
~he fourth byte of the CCW is added to 
the address of the dial characters and 
stored in the address field of the 
CCW. 

30 BSCIDENT -The dial character count is 
added to the list address and used as 
a base 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. ~he number of characters 
to be transmitted is added to tne 
fourth byte of the CCW and stored in 
the address field of the CCW. 

34 BSCRESP - The D~CSNDPT field (1 byte) 
is added to the address of the DCB and 
stored in the area field of the CCW. 
~his allows the proper response to be 
transmitted frow that address. 

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

3C ESCGRAPH - Places in a write graphics 
ccw the address of graphic characters, 
for BSC write Leading Graphics 
operations. 

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

in the OECRESPN field of the DECB and 
sets the comrr,and chain flag in the 
CCW, if necessary. 

44 ~~~AWRU - If the operation is a Read 
Initial with 10 Exchange, the address 
of a WRU byte, if WRU is coded YES in 
the DCB, is Flaced in the area address 
field. If WRU is code1 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 ann terminal 
identification adjresses are found as 
defined by the DFTRMLS'I' macro 
instruction. 

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

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

4C WRITTONE - Places in the CCW the 
ad1ress of a user-specified data tone 
(for BSC manual callinq operation). 

50 CNTCHARS - Places in a Write CCW that 
sends frame change cha~acters to a 
2760 the address specifie~ in the 
OECENTRY field of the ~LCB. This 
subroutine is used for Write TIO or 
Write TCO operations for a 2760 on a 
nonswitched line, or write TCO or 
Write TVa operations for a 2760 on a 
switched line. 

54 FRAMECH - Computes, ana places in the 
Write CCW that sends frame change 
characters to a 2760, the address of 
the frame change characters in the 
terminal list use1 for the Write 
operation. 

58 SWIOREC - Places the a~dress and 
length of the terminal list read-in 
area 'in the Read 10 ENO CCW. 
(Terminal list of SWLST form) 

5C SWIDSENT - Places the address and 
length of the 10 ACK-O sequence from 
the terminal list into the Write 10 
ACK-O CCW. 

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

64 RDFRPOS - Places the address frem 
the DECENTBY field in the DECB into 
the CCW used to set the buffer address 
for a local 3270 Read !MP or Read 
!BP. (If the second byte of the 
area specified by the entry operand 
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of the READ macro instruction does 
net contain an SBA order, centro1 
is returned to the problem program 
with a return cede 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. 

04 DATALNG - Obtains from the DECLNGTH 
field of the DECB the count for the 
Fead or write CCW, subtracts from this 
the value of the CCW count field, and 
places the result in the CCW count 
field. 

08 ESCWLNG - Obtains froIn 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 (deciroal); if 
the count exceeds 20, passes control 
to TESTLAST, as another CCW must be 
built to accorrmodate ~essage 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 ESC write Leading Graphics 
operations. 

40 ESCADRS - Places in a Read Response 
CCW the address of the area specified 
in the DECRESPN field of the DECB and 
sets the corrrrand 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 rrodifies the 
appropriate fields (area address, flags, 
TP-Op code, and count). 

Channel End and Abnormal End Appendage 
(IGG019MB) 

The channel end/abnormal end appendage 
receives control frorr the I/O supervisor 
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when a channel end 1nterrupt 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/O supervisor to perform the interrupt 
handling functions peculiar to an access 
method.) The appendage is entered through 
a pointer established in the lOS appendage 
table, which is accessed through a pointer 
placed in the DEB by 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 information and sets 
flags in the lOB when a remote 3210 error 
status message is received. The appendage 
runs in supervisor mode, disabled. See 
Charts B1 through B5A for the logic flow 
of IGG019MB. 

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. If, 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/O 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 TP01 
02 TP02AB TP02 
03 TP03AB TP03 
04 TPXX TPXX 
05 TP05AB TP05 
06 TPXX TP06 
07 TPXX TP07 
08 TPXX TPXX 
09 TP09AB TP09 
OA TPOAAB TPXX 
OB TPOBAB T130B 
OC TPXX TPOC 
10 TP10AB TP10 
11 TP10AB TP10 
12 TP12~B T'P12 
13 TPXX TPXX 
20 TP21AB TP2A 
21 TP21AB TP2A 
22 EXIT EXIT 
23 BRKTST BRKTST 
24 EXIT EXIT 
25 TP25 TP25 

See charts B1 through B5A for the functions 
performed by these subroutines. 

World Trade Telegraph Terminal Channel End 
and Abnormal End Appendage (IGG019PD) 

This appendage receives control from the 
I/O supervisor when a proqram controlled 
interrupt, a channel end interrupt, or an 
abnorwal end interrupt occurs in connection 
with a channel program generated by the 
Read/~rite routine. 

The primary function of this appendage, 
when dynamic buffering is specified, is to 
give control immediately to the PCI 
appendage if the FCI bit is alone in the 
channel and unit status. If the PCI bit is 
present at the sa~e time as CE and DE, if 
no characters have teen read, and if this 
is the first PCI, control returns to lOS. 
I~ ~his is not the first PCI, before again 
g;v1ng control to lOS, the appendage must 
f1nd the CCW praceding the last one used 
in order to store its address, increment~ 
by 8, in the channel status word. This 
address is used to find easily the address 
of the last buffer when lOS 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 coremands of World Trade 
Telegraph operations, channel end, device 
end, unit exception, and unit check can be 
considered a~ norwal conditions. All the 
other conditions are considered as errors 
and control is given to the channel 
end/abnormal end appendage (IGG019MB) to 
take the appropriate action. 

TP01: A Pre~are command has been halted 
by a Halt I/O as a result of a 
RESETPL reacro instruction (second 
operand omitted), or the line has 
failed. 

If only CE, DE, and UE are 
present and the last command is a 
Prepare co~mand, the EOT flag is 
set in the status flags 
(DE~FLAGS) of the DECB, the lOB 
exception flag is turned OFF, the 
RESPN byte is reset, and channel 
end goes to TPXX to give control 
to the normal channel end 
appendage. (When a RESETPL is 
successful there is no 
transaction [no data has been 
transferred]. Therefore, the 
transmission count is decreased 
by one since the normal aupendage 
[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 anapter. Channel 
end executes the next command in 
order to rea1 the characters that 
are entering. 

HIOREAD: A Read command has been halted oy 
a Halt I/O as a result of a 
RESETPL macro instruction. The 
CCW is updated an~ control goes 
to lOS in order to reexecute the 
Read command. 

TP07: If the ID from a WT terminal does 
not match the exuected 10, 
channel end goes to TPXX. If the 
ID does match, channel en1 aoes 
to lOS to restart the channel 
program. 

TP11: If the last command is a ~ead 
command, a check is made to 
determine whether at least one 
character has been read. If no 
characters have bpen rea~. a test 
is made to determine whether UC 
is present with C~ 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 DECP, the lOB. 
exception flag is turned OFF, and 
channel en1 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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TP23: 

TPXX: 

have been read, a test is 
performed to determine whether 
the last character is lAM or EaT. 

If the last character is lAM, 
the WRU flag is turned ON in the 
status flags (DECFLAGS) of the 
DECB. Then, if the last 
character is lAM, EaT, or EOM, 
the residual count in the lOB is 
incremented by 1; that is, the 
number of characters read is 
dec~emented by 1. In all cases, 
a check is made to determine 
whether dynamic buffering was 
used, and to take the appropriate 
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 lOB 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 lOB 
exception flag is turned ON so 
that the error recovery procedure 
can print the appropriate 
message. 

The last CCW is a Write Break, so 
the sense byte anc the CSW are 
restored, the contention flag is 
posted in the DECB, and channel 
end goes to TPXX. 

Restores the registers and gives 
control to the normal channel 
end/abnormal channel end 
ap~endage (IGG019~B). 

The local 3270 channel end/abnormal end 
appendage receives centrel frem the I/O 
supervisor (105) when a channel end or 
abnormal channel end interruption occurs 
for a local 3270 char-nel program generated 
by the Read/Write routine (IGG019MA). 
105 uses the address palced into the 
appendage table of the DEB ty the local 
3270 BTAM Open executor when it loaded 
the appendage. 

The local 3270 channel end/abnormal end 
appendage: 
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• Places information inte centrol block 
fields. 

• Retries channel programs that the 
local local 3270 ERP ceuld not retry. 

• Resfcnds to local 3270 request-for­
test (RFT) messages or recognizes 
that an on-line test is in progress. 

• Recognizes 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 frem IOBCSW into the 
tECCSWST field in the DECB. If abnormal 
ehanne~ end occurred because of unit 
check, the appendage places the sense 
data from the IOBSENSO field in the lOB 
into the tECSENSO field in the DECB. 

If (1) bits 2 and 5 in the IOBFLAG1 
field are zero, or (2) bit 5 in lOBFLAG1 
is one and bits 5-7 in byte 2 in the 
IOEERRCT field are 010, 011, 101, or 110, 
or (3) bit 5 in IOBFLAG1 is one and the 
IOEECBCC field contains X'44', the 
appendage sets lOB ERECT to zere, turns 
eff the busy bit (bit 1 in the IOBINCAM 
field) in every lOB (if the operation 
~as Read Initial) or in the lOB for the 
operation only (if the operation was not 
Read Initial and a Read Initial operation 
is not pending), and returnE centrol to 
lOS. 

If the local 3270 ERP indicated that 
the appendage should retry the channel 
program ~hat is, .bit 2 in the IOBFLAG1 
field is one and bits 5-7 in byte 2 in 
the IOBERRCT field are 111), tte appendage 
sets the IOBFLAG1, ICBFLAG2, IOBSENSO. 
IOBSENS1, IOBFLAG3, and IOBCSW fields 
to zsrc, sets the lOEECBCC field to X'7F', 
sets byte 2 in lOBERRCT to X'05', and 
returns centrel 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 
cenverts the message to a standard BTAM 
RF~ message, places the address of the 
message into the IOBERINF field, schedules 
the on-line test, and returns control 
to IOS+4. If an on-line test is in 
frogress (that is, bit 7 in byte 1 of 
the ICBINCAM field is one), the appendage 
schedules the on-lina test, and returns 
central to IOS+4. 

If CLTEP is using a d€vice (that is, 
bit 1 in the contrel byte in the UCB is 
one), the appendage turns on bit 7 in 
the DBCFLAGS field in the DECB, and returns 
control to 105. 

For the logic flow of the local 3270 
ehanne~ end/abnormal end appendage 
(IGG019PA), see Charts B9 and B10. 



PCI (program Controlled Interrupt) 
Appendage (IGG019MC) 

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 les 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 operations the PCI allows BTAM to 
obtain a buffer from the buffer pool or to 
set uF 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 buffer from the current 
buffer, (low-order three bytes 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 Duffer address and 
alters the existing CCws. This Read or 
Write cycle with PCls will continue until a 
channel end interrupt occurs (end of block 
or end of transmission, or an error 
condition). (See Chart Cl for logic flow 
of PCI appendage). 

The chain of commands that nerform the 
Read or Write text operations with dy~amic 
buffering has four CCWs. Initially 
constructed by the Rea~/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 invali1 
transfer address) prevents the Read or 
Write text CCW (other than tne first) from 
being executed until the PCT appendage has 
updated the next~Rea1 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 on data 
chaininq normally causes the interruption 
to occur within one character time after 
the CCW is fetched. The time of 
interruption, 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 thp 
multiplexer channel the int~rruption may 
occur only between character times. 

As a result of the prece~ing 
considerations, precautions must be taken 
to ensure that if the' PCl is delayed so 
that there is not time to g~t a buffer, the 
read operation will terminate in an 
acceptable manner. Each of the two Read 
text commands in the loop is followed by a 
Read command with the PCl a~d 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 .. ~oes not 
place the data into main storage. Thus, 
termination of the Read operation occurs at 
the normal time, when EOB or. EO~ 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 ~ 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 Fead 
operation. 

The second exceptional condition occurs 
when the PCI does occur in time, but no 
buffer is available. In this case, the lOB 
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 (PEQBUF/RELBUF) 
routine. If a buffer becomes available 
while the request is active, it is assigned 
to the Read operation by the Buffer 
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 sirrpler to 
handle. If this condition occurs, an 
invalid TIC command is executed causing a 
program check, which causes the abnormal 
end appendage to be entered. This 
ap?endage 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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READ 

CCW 1 

CCW2 

CCW3 

CCW4 

WRITE 

CCW 1 

CCW2 

CCW3 

CCW4 

START 

Before PCI on Read A 

I Read -Skip 

TIC 

Before PCI on Write 
A 

I TIC (invalid addr) 

I Write X 

TIC 

First buffer being filled 

After PCI on Read A and 
before PCI an Read B 

TIC 

I Read -Skip 

After PCI on Write A and 
before PCI on Write B 

I Write A 

TIC 

I TIC (invalit! addr) 

Figure 5. Dynamic Buffering Read/Write CCHs 

buffer is obtained from the current buffer, 
and the next Write command is updated with 
the buffer address. If the next buffer has 
a chain address of zeros, the chain data 
flag is turned off in the next Write 
command so that the operation terminates on 
that command. The count for the last write 
command is taken from the DF.CB (DECLNGTH). 
The TIC command is made valid by updating 
the address to point to the next Write 
command. 

Local J21SLFirst-LeveLA tt§ntiQ!! 
Eoutin~jIgCTATEN} 

£urinq system generation, the address 
of 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 
OCBATI fiEld in the UCBs for local 3270 
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Second buffer being filled 

After PCI on Read B 
and before PCI on Read C 

I Read -Skip 

TIC 

After PCI on Write Band 
before PCI on Write C 

I TIC (invalid addr) 

I TIC (i"nvalid addr) 

TIC 

nth buffer being filled 

After PCI on Read n 

TIC 

I Read -Skip 

After PCI on Write n 

IWrite n 

TIC 

I TIC (invalid addr) 

devices. When the I/O supervisor (105) 
receivEs control after an I/O interruption 
from a local 3270 device and finds the 
attention bit on in the CSW, Ies uses 
UCEATI and ATNTAB to locate the first­
level attention routine and branches to 
it. 

If the local 3270 device is not part 
cf an open line group (that is, the IRB 
address field in the UCB is zero), the 
attention routine returns ccntto1 to IDS. 
If an error occurred (that is bits other 
than attention and device end are on in 
the CSW), the attention routine turns 
on the intercept flag (bit 3 in the UCBFL1 
field) in the UeB and returns control 
to 105+4. If the skip flag (bit 6 in 
the control byte in the UCB) is cn, the 
attenticn routine turns on the attention 
flag (bit 7 in the contrel tyte), and 
returns control to IDS. 



If the skip flag is not on and the 
attention flag is on, the attention routine 
returns control to Ies. If the attention 
flag is r.et on the read initial pending 
flag (tit 5 in the control tyte in the 
UCB that has device index of one) is not 
on, the attention routine adds one 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 lOS. If the read 
initial pending flag is on, the attention 
routine turns it off and sctedules the 
local 327Q second-level attention routine 
(IGG019PG) by obtaining the IRB address 
from the UCB and the IQE address from 
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. When 
control returns to it, the attention 
routine returns control to lOS. 

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

Local 3270 Second-Level Attention 
].QJ:!ti n~.ll§~ 0 19PGl. 

!he local 3270 second-level attention 
routine (IGG019PG) is an aS1nchronous 
routine that is scheduled (through the 
asynchronous exit effector) by the local 
3270 first-level attention routine 
(IECTA!EN) by the local 3270 BTAM SVC 
routine (IECTSVC) to start a pending Read 
Initial operation. !he seccnd-level 
attention routine resides in SYS1.SVCLIB; 
it is loaded into the problem program's 
partition or region ty the local 3270 
BTAM Open executor (IGG0194Q). 

The attention routine finds the 
initialized lOB, using the contrel block 
link field (in the UCB that has a device 
index of one), the DEBDCBAD field in the 
DEB, and the product of the initialized 
BLN field (in the DCE that has a device 
index of one) and the DCBEIOBX field in 
the DCE and the DCBIOBAD field in the 
DCE. If the RLN of the device that caused 
the attention interruption (given in the 
device index field in the DCB for that 
device) is the same as the RLN of the 
initialized lOB (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 
lOB, invokes EXCP (SVCO) to start the 
Read Initial operation. 

If the RLNs are different, the attention 
~outine findH the IOE for the device that 
caused the attention interruption, using 
the control block link field, the DEBDCBAD 
field, and the product of the device index 
(in thE DCB for the device that caused 
the attention interruption) and th~ 
[CEEIOEX field and the DCBIOBAD field. 
The attention routine copies tte channel 
program area and the IOBECBPT, IOBFLAG1, 
and IOBFIAG2 fields from the initialized 
lOB in~o the lOB for the device that 
caused the attention interruption and, 
passing 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 UCE that has a device 
index of one), places the RLN of the 
device that caused the attentien 
interru~tion into the DECPCIPT field in 
the DECB, and returns centrel to the 
a synchronous exit effector. 

For the logic flow of the local 3270 
second-level attenticn ro~tine (IGG019PG), 
see Chart C3. 

Local 3270 BI.Al12VC Eoutin~_(IECTSEl 

The local 3270 BTAM SVC routine (IECTSVC) 
checks and sets attention handling flags 
in the DCBs for local 3270 devices. The 
SVC routine, which is Lesident in the 
nucleus, has five entry points 
corresponding to five attention handling 
fur.ctiens: 

• IECTRDIL - Queue a Read Initial 
request if no outstanding attention 
ir.terruptio~ exists for the line 
qroup. 

• IECTATRL - Reset the attention flag 
for a device ant update the attention 
ccunt for the line group. 

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

• IECTCHAL - Reset the skip flag for 
a device in order to permit Read 
Initial operations. 

• IECIRSTL - Dequeue a Read Initial 
request. 

The SVC routine is ir.voked by means of 
SVC 116; a routing cede determines which 
of the five entry points receives control. 

lECTRDlL Entry Point: The SVC routine 
is entered at IECTRDIL from the BTAM 
Read/Write routine (IGG019MA) during 
processing of a Read Initial reguest. 
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(The Bead/write routine uses IECTBDTI, 
an internal macro instruction that 
determines the address of the UCB for 
the device and invokes SVC 116 with a 
Icuting code of zero.) If the address 
cf an invalid UCB is received, the SVC 
routine returns control to the Read/Write 
routine with a return code of X'OS'. 
If at least one attention interruption 
is outstanding (that is, the attention 
count field in the UCB that has a device 
index of one is greater than zero), the 
SVC routine returns control to the 
Bead/write routine (thorugh the SVC Exit 
routine) with a return code of X'OO'. 
If no attention interruption is 
outstanding, the SVC routine queues the 
Bead Initial request by setting the read 
initial pending flag (bit 5) in the control 
byte in the UCB that has a device ind~x 
cf one. The SVC routine places the device 
index from the UCB for the device specified 
in the Bead Initial request into the 
initialized BtN field in the UCB that 
has a dEvice index of one. The SVC routine 
returns control to tte Read/write routine 
(through the SVC Exit routine) with a 
return code of X'04'. 

IECTATBL Entr~ poiD!: The SVC routine 
is entered at IECTATEt from the BTAM 
Bead/Write routine during processing of 
any Read or Write request. (The Read/Write 
routine uses IECTATNR, an internal macrQ 
instruction that invokes 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 
Bead/Write routine with a return code 
of X'04'. If the attention flag (bit 
7 in the control byte) in the UCB for 
the device specified in the Read or write 
request is off, the SVC routine returns 
control to the Read/Write routine (through 
the SVC Exit routine) with a normal return 
code (X'OO'). If the attention flag is 
on, the SVC routine turns it off. If 
the ski~ flag (bit 6 in the control byte) 
in the UCB for the device s~ecified 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 routine subtracts one from the 
attention count field in the UCB that 
has a device index of one and returns 
control to the Bead/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 CHGNTRJ macro instruction when 
the SKIP operand is specified. (The 
expansion invokes SVC 116 with a routing 
code of two.) If the address of a UCB 
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that is invalid or that is not for a local 
3270 device is receiVed, the SVC routine 
returns contrcl to the macre instruction 
ex~ansicn with a return code of X'OS'. 
If tilie skip flag in the UCB for the device 
specified in the ski~ regue~t is on, the 
SVC routine returns control to the macro 
instruction expansion (through the SVC 
Exit routine) with a normal return code 
(X'OO'). If the skip flag is off, the 
SVC routine turns it on. If the attention 
flag in the UCB is off, the SVC routine 
returns control with a normal return code. 
If the attention flag is on, the SVC 
routine subtracts one frem the attention 
coent field in the UCB that has a device 
index of one and returns coctrcl to the 
CHGNTRY macro instruction expansion 
(through the SVC Exit routine) with a 
normal return code. 

IECTCHAL En1~goiU1: The SVC routine 
is entered at IECTCHAL from the expansion 
cf the CEGNTRY macro instructien when 
the AC!IVATE operand is specified. (The 
expansion invokes SVC 116 with a routing 
code 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 
ex~ansion with a return code of X'OS'. 
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'OO'). 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 ene 
is off, the SVC routine adds one to the 
attention count in the nCB that has a 
device indEX of one and returns control 
with a normal return code. If the read 
initial ~ending flag is on, the SVC routine 
turns it off and schedules the local 3270 
second-level attentien routine (IGG019PG) 
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 IQEPABAM fiEld of the lQB, and 
passing contrel to the asynchronous exit 
Effector stage 2. When control returns 
to it, the SVC routine returns control 
to the CBGNTRY macro instruction expansion 
(through the SVC Exit routine) with a 
normal return code. 

lECTRSTL Entry PoiDt: The SVC routine 
is entered at IECTRS~L from the expansion 
of the RESETPL macrO instruction when 
a local 3270 device is specified. (The 
Expansion invokes SVC 116 with a routing 



code of four.) If an invalid address 
or the address of an invalid UCB is 
rEceived, the SVC routine returns control 
to the macro instruction eXFansion with 
a return code of X'OC'. If the address 
of a UCB that is not for a local 3270 
devic.e is received, the SVC roultine returns 
control with a return code of X'OS'. 
If the Read Initial cperation is in 
Frcgress (that is, the read initial pending 
flag in the UCB that has a device index 
of one is off), the SVC routin.e 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 
of X'48') the ECB associated with the 
queued Read Initial request. When control 
returns to it, the SVC routine returns 
control to the RESETPL macro instruction 
Expansion (through the SVC Exit routine) 
with a return code of X'OO'. 

For the logic flow of thE local 3270 
ETAM SVC routine (IECTSVC), see Charts 
(4, CS, and C6. 

Error Recovery Procedures 

The Error Recovery Procedures (ERP) 
routines are a coroposite set of routines 
designed to diagnose and recover, if 
pOSSible, 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 recordinq of temporary and 
permanent 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. If, in the DCB macro, the lERB operand 
specifies the address of the line 
error recording block (LERB) 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 line. 

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

DCB macro instruction, ERP will retry 
"rite operations for write errors that 
occurred during text transfer. This 
~arameter, W, is valia only for 
start-stop terminals: it is ignored 
for BSC stations as asc 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 corobinations) is coded in the 
DCB macro instruction, ERP will retry 
Read operations for read errors that 
occurred during text transfer. This 
parameter, R, is valid for certain 
start-stop terminals: it is ignored 
for BSC stations as ESC Read Text 
operations are always retried. (Read 
operations are not retried, however, 
if dynamic buffering is in use.> 

The Read and WritE retries will not be 
performed for devices not capable o~ 
accepting them. See the DCBERROP field in 
Table 1 (Appendix B) for the types 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 IDS, and are 
always entered through the Control module 
(IGE0004A or IGE0004C). 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 lOB 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 E~P 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 prouer routine via the communications 
vector table (CVT) XCTL routine. If the 
error retry count has been reached, 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 
lOB 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 siroply 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 
~CTL routine. 

I The remote 3270 Error Post routine 
(IGE0704E) formats tte address and error 
information from a remote 3270 error 
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status (SOH % R) message into aT-type 
record. The Error Post routine receives 
control from the ESC EBP contre! routine 
(IGE004C). The Error Post routine passes 
control to the TP recorder (IGEOE25F) 
to have the T-type record recorded in 
SYS1.LCGBEC. 

See Charts EO-E9, FO-F9, GO-G9E, and 
~OA-J2C for the logic flow cf the EBP 
~odules. 

I For a description of the ERP rouitnes 
for the local 3270 display system, see 
Appendix L. 

Buffer Routine (IGG019MS) 

When th~ 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 managewent 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 a-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/360.0peratinq 
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 A 

Buffer B 

Buffer C 

Buffer Control Block (BCB) 

Address of first 
available buffer 

2 3 4 

Buffer Pool 4 bytes 

r-"--i 

,---I t B --,--I __ ::_---' 

L-o-I t C .....!.--__ :::_: ~ 

,---I t D --1--__ ==_: ---' 
• 
• 

Buffer N 0 : _____ ... 

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 lOBs 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 

I 

Channel program " 
areas containing CC 
read CCWs A 
". "di n9 buffers 

W 

t Buffer Routine 

t First Entry in Request Queue 

t Last Entry in Request Queue 

10B-A 

t CCW B 

10B-B 

CCW t CCW C 
B 

'\ 

. .. 

W CC 
N 

Figure 7. Buffer Request Queue 

Change Entry Routine (IECTCHGN) 

lOB N -

a 

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. All inactive 
entries which precede it in the list and 
all active entries of greater index value 
will be 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 
increrrented. 

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 
s~ecifying 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. 

X'OO' 

X' 04' 

X'OS' 

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.) 

The requested action was not 
performed, because the list was 
in use. 

The requested action was not 
performed, because the operand 
specifying the position of the 
entry was too large. 

(see Charts Kl 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 zero 
fill>. LZS Cleft 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 S. 

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 line 
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) 

o 0 

4 4 

8 8 

o 

TOTAL 

DATA CHECK 

TIMEOUT 

2 3 

TRANSMISSIONS 
ACCUMULATORS 

INTERV REQ 

TRANSM I DATA CHECKI COUNTERS 

OC 12 INTERV REQI TI MEOUT 

TRANSM DATA CHECK THRESHOLDS 

10 16 INTERV REQ . TIMEOUT 

( RESERVED) 

Figure S. Format of Line Error Recording Block (LERD) 

Line open Routine (IECTLOPN) 

The Line Open routine is entered via 
expansion of the [OPEN macro instruction 
issued in a BTAM protlem program 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 ty a return code of 
X'14' in register 15 after the problem 
program has issued a READ ~r 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 number is 
valid, the lOB is not busy, and the 
transrrission control unit is operational. 
If any of these conditions is not t·rue, the 
routine returns to the user program with 
the appropriate return code (X'10', X'OC', 
X'OS', or X'04,respectively) in register 
15,. If OLTEP is using the dev ice, 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 turns on the busy flag 
(bit 1 in IOBINCAK), 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) corrrrand 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 8et 
Mode command is set up. The routine then, 
via EXCP, starts the channel program ;ust 
built. . 

If the channel program is not posted 
complete in the ECB within about four 
seconds, the routine sets t~e 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 an~ 
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·04'. 

See Char~ 07 for the logic flow of 
IECTLOP~. 

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 bytes and loops back 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 tiwe until the count is less 
than 256. After translating the buffer, 
the routine checks for last buffer. If 
this is the last buffer, the routine exits; 
other~ise, it loaas the address of the next 
buffer, loads the count from the DCB, 
adjusts the count for the link field, and 
begins the 256 byte translating loop: 

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

On-Line Testing 

On-line testing is an optional ETAM 
facility that perwits 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 c~nters 
around transmission of predefined standard 
test messages, whose formats depend on the 
purpose of the test. 

The user requests transmission of t~st 
messages during normal BTAM operation, and 
only the communication lines and terminals 
he specifies are involved; data 
transmission proceeds as usual on other 
lines. Operation of the user's problew 
program is affected only to the extent of 
the line time required for test 
transwissions and of the CPU tiwe 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, IGG019MR 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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On-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 specifieo 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 
(IGG019MR) without posting the operation as 
complete in the DECB for the line. 
IGG019MR 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 ap~ropriate 
device-specific test module: IGC0106F (for 
1030), IGC0206F (for 1050), IGC0306F (for 
1060), IGCOII06F (for 27110), ·IGC0906F and 
IGCOA06F (for 27111), or IGC0506F an1 
IGC0606F (for 2260/28118), or IGCOB06F (for 
2760). These are type II 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, an~ 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 311 types of tests., not all of 
which a~ply 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 ONL~ST 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 ~essages. The RFT message contains a 
field called the X field, by which the user 
codes the test type, from 00 to 3~, to be 
performed. The test type governs the 
sequence of IIO 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 ESC stations 
or sent to any type of BSC station, the 
text data is sent as a seoarate test 
message. When the RET 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 
computer 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 computer or terminal that 
sends the RFT message receives test 
messages in reply. 

~~_02-3!: 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 Pead 
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 messa~e 
by the channel end appendage, IGG019MB, 
which transfers control to the On-Line 
Test Centrol module (IGG019MR) without 
posting the operation as complete in the 
OECB for the line. IGG019MR sets up and 
executes the channel prograK appropriate 
to the kind of transmission code (EBCDIC, 
USASCII, or TRANSCOOE) and kind of test 
requested. IGG019MR uses the SVC 66 
module (IGC0006F) and the On~Line Test 
Control (BSC) module (IGC0006F) to set 
up the kind of channel program needed, 
and (via XCTL from IGC0006F) uses module 
IGC0706F, IGC0806F, IGCOE06F, IGC1~06F, 
IGCOF06F, IGC1306F, IGC1006F, or IGC1106F 
if BTAM-defined test messages are to be 
sent. These modules provide to the channel 
prcgram the requested kind of test message, 
and start the channel prcgram. IGG019MR 
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, IGG019MR writes 
to the operator of the central computer 
a message containing the error counts 
for the operation and restores the problem 
program Read Initial of Read connect 
operation. 

If the RFT message 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 tes± 
mOdules for the remote 3270 display system, 
see Charts D1 through 05, TC and T01, 
and T10 through T15. 

When the user program i~itiates an 
on-line test, test mode is not entered 
until B~AM receives an ACK-O from the 
remote station. If after seven retries the 
ACK-O has not been received, the test is 
aborted, and the user-program Read Initial 
or Read Connect operation is restarteo. 

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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on-line tests for ~ocal 3210 d£vices are 
requested frem the local 3210 display 
station by entering a request-for-test 
(RFT) message. Transmission of an RFT 
message is followed ty one or 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 to 28, to be performed. 
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 3210 display station 
are recognized by the local 3270 channel 
end/abnormal end appendage (IGG019PA). 
Ey means of the asynchronous exit effector, 
the appendage SChedules the local on-line 
test control (IGG019PI) without posting 
the operation complete in the DECB. 
IGG019PI sets up the type of test 
requested, handles I/O interruptions 
during the test, and ends the test. By 
means of SVC 66, IGG019PI 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 3210 EBCDIC test 
module (IGCOE06F, IGC1406F, or IGC1306F) 
to provide the channel program with the 
test message for the requested type of 
test and to start the channel program. 
IGG019PI is entered from the local 3210 
channel end/abnormal end apFendage 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, 
IGG019PI restarts the Read Initial 
operation. 

For the logic flow of on-line test 
modules for the local 3210 display system, 
see Charts D5A and D5B, TO and T02, and 
T10 through T13. 

REQBUF/RELBUF (SVC 58) Routine (IGC058) 

SVC 58 provides access to the Buffer 
routine from either the REQ~UF or R~LRUF 
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, an1 passes 
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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/O activity on the lines. 
• Disables the lines. 
• Frees the storage obtained by open for 

input/output blocks. 
• For a line group of local 3210 

devices, frees the storage obtained 
by the local 3210 Open executor for 
the interruption request block and 
interruption queue element and clears 
the fields in the graphics devices 
segment of the UCBs. 

• Reinitializes DCB fieldS. 
• Frees the storage occupied by the 

buffer pool, if a buffer pool was 
obtained 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 appendages, frees the 
storage occupied by the data extent block 
(DEE), and completes the ~einitialization 
of DCE fields. 

BTAM CONTROL INFORMA~ION FOR CHANNEL 
PROGRAM GENERATION 

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

BTAM Channel Command Word 

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

I Command Code I Doto Add,es, 

o 78 31 

Flog, I 000 I TP Op Code Count 

32 36 37 39 40 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). ~his byte, which is unused 
in other environments, has no effect upon 
channel operations. Bit 40 is set to one 
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/O Modules 

A device I/O module contains the control 
information for the generation of channel 
programs for a given type of remote or 
local station or line configuration. 
There is a spearate device I/O module 
for each type of start-stop terminal 
(e.g., IBM 1030, 1050, 2740 with Dial­
up, 2740 with station Control, AT&T 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/O module 
for the local 3270 display system; it 
is loaded into main storage by the local 
3270 BTAM Open executor. 

The ~evice I/O modules a~e listed below 
and in Appendix I. 

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

• A 32-byte table of offsets. 

• The channel program offsets for the 
Read and write operations. 

• The channel command words for the 
channel programs. 

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

The 32-byte table of offsets is at the 
beginning of the device I/O module. Each 
byte contains the binary offset factor used 
to access the channel program offsets for 
an I/O operation. If the operation 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'OC' to indicate that the requested 
operation is not valid for the type of 
device involved. 

Where more than one operation tyoe 
appears within an offset byte, only one 
type is valid for the device represented by 
the device I/O module. In 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. 

Eyte 
(hex) 
o 
1 
2 
3 
4 
5 
6 
7 

8 

9 
A 

B 
C 

D 

E 

F 

10 
11 

12 

Operation Type 

Write Break (TB) 
Read Initial (TI) 
Write Initial (TI) 
Read Continue (~T) 
Write Continue (T~) 

Read Conversational (TV) 
Write Conversational (TV) 
Read Repeat (TP) 
Read Continue with ID 
Exchange (TE) 
Write Positive Acknowledgment 
(TA) 
Read Skin (TS) 
Write Negative Acknowledgment 
(TN) 
Write Reset (~R) 
Write Disconnect (TN) (TWX) 
Read Buffer (TB) 
Write at Line Address (TL) 
Write Initial Optical (TIO) 
Write Initial Transparent 
Block (TIE) 
Write Initial Conversational 
(TIV) 
Read Continue with Leading 
Acknowledgment (TTA) 
Write Erase (TS) 
Write Invitational Optical 
(TCO) 
Write Continue Transparent 
Block (TTE) 
Write Continue Conversational 
(TTV) 
Write Disconnect (TO) (BSC) 
Read Connect (TC) 
Bead Modified (TM) (Local 3270) 
Write initial Transparent 
(TIX) 
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FF 20 27 30 

C 0' 
tr 
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g, 
0 

10 If 
it 

FF FF FF FF 

14 

45 FF FF FF 

18 
OFFSET TO CCWs 

FF FF FF FF 

lC 

20 

24 
28 
2C 
30 

34 
38 

3C 

40 

44 

15+N¥ Special Characters 

Figure 9. Format of Device I/O Module (showing nonswitched 1050 Offsets) 

write Conversaticnal optical 
(TVa) 
Write Unprotected Erase 
(TUS) (Local 3270) 

13 Bead continue with Leading 
Graphics (TTL) 
Read Buffer from position 
(TBP) (Local 3270) 

14 write Continue Transparent 
(TTl) 

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) 

1A Write wait Before Transmit 
{TW} 

• 1B Read Interrupt {TRV} 
1C 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 v~lid. {otherwise, byte 4 
will contain a hexadecimal FF.} 

Note: Although the position 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 byte 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 I/O 
module. 

Following the table of offsets in the 
device I/O module are the model channel 
program offsets for the d~vice~ they are 
contiguous, beginning immediately after 
byte 32 of the table. 

Following the last channel command word 
in the start-stop device I/O ~odule is the 
table of special characters for the device 
{e.g., EOT, N}. The field contains the 
actual hexadeci~al 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/O module nameS1 
(they are also listed in Appendix I): 

start-stop Terminals: 

IBM 1030 
IBM 1030 (Auto Poll) 
IBM 1050, Nonswitched 
IBM 1050, Nonswitched (Auto Poll) 
IBM 1050, Switched 
IBM lObO 
IBM 1060 (Auto Poll) 
IBM 2260 (Remote) 
IBM 2740. Basic 
IBM 2740" with Checking 
IBM 2740" with station Control 
IBM 2740" with Station Control 

(Auto Poll) 
IBM 2740" with station Control 

and Checking 
IBM 2740. with Station control 

and Checking (Auto Poll) 
IBM 2740. with Checking and 

2760 Attachment 
IBM 2740. Dial-up 
IBM 2740. Dial-up, with Checking 
IBM 2740, Dial-up, with Transmit 

Control 
IBM 2740, Dial-up, with Transmit 

Cont~ol and Checking 
IBM 2740. Dial-up, with Checking 

and 2760 Attachment 
IBM 2741. Nonswitched 
IEM 2741, switched 
AT&T 83"133 
WU 'l,\'lX 33/35 
WU 115A 
World Trade Telegraph Terminals 

BSC Stations: 

Nonswitched Point-to-Point 
(BSC1 1 ) 

Switche1 Point-to-Point (BSC2 1 ) 

Nonswitched Multipoint (BSC3 1 ) 

Local station: 

Local 3210 Display Slstem 

Device I/O Directory 

IGG019MJ 
IGG019MK 
IGG019MD 
IGG019ME 
IGG019MF 
IGG019MI 
IGG019M4 
IGG019M3 
IGG019MT 
IGG019MO 
IGG019MZ 

IGG019M2 

IGG019MY 

IGG019Ml 

IGG019PL 
IGG019MU 
IGG019MX 

IGG019MW 

IGG019MV 

IGG019PM 
IGG019PE 
IGG019PF 
IGG019ML 
IGG019MP 
IGG019MN 
IGG019PB 

IGG019M5 
IGG019M6 
IGG019PC 

IGG019PH 

The device I/O directory, contained within 
module IGG019~A and initialized by the Open 

1As s~ecified in the UNIT operand of the 
IODEVICE macro instruction. 

executor when the device I/O modules are 
loaded, contains the address of each device 
1/0 module in main storage. 

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

1~~r---------4b~es'--------~~~1 

r Device Code Device I/o Module Address 

Device Code Device I/o Module Address 

16 
-~ -

enries ~~-------,-------------------~~-----, 
L Device Code I Device I/o Module Address X'FF' I 

Figure 10. Format of Device I/O Directory 

As each DCE is opened, the device I/O 
module for the corresponding type of 
station or line configuration is loaded 
into nain 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 
DCBDEVTP of the DCB. The index value for 
the first directory entry is 01 for the 
second, 1, etc. 

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

Before the index value is placed into 
DC~DEVTP, the contents of that fiel~ are 
placed into the first byte of the directory 
entry. This data is a fixe~ code for each 
type of station or line, an~ represents 
optional features or modes of operation, as 
well as identifying the type of station or 
line. This device code is used by the O~en 
routine in determining whether a given 
device 1/0 module is in mai~ storaqe. 
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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 BTA~ 
READ and WRITE macro instructicn. Channel 
~rcgrams for start-stop operations are 
arrangEd by type of terminal supported 
by BTAMi channel programs fer BSC 
operations are arranged by kind of line 
configuration, and apply equally to all 
types of the BSC stations that may be 
used in that line configuration. The 
third chapter descrites channel programs 
for the local 3270 display system. 

BTAM Channel Program Format 

In the next two chapters, BTAM channel 
programs are r~presented graphically in 
this format: 

Operotion 

Operation is the type of operation 
performed by the command, along with the 
kind of information neing sent, for a Write 
operation, or the kind of inforrration 
expected, for a Read operation. The 
operation type is repres~nted in the CCW by 
the command code (tits 0-7). Upon 
completion of execution of a corrmand, the 
command 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 operation 
(including some not presently used in 
BTAM). 

Address is the data address placed in the 
ccw (tits 16-31) prior to command 
execution. In this field, 
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• Area refers to the data area (buffer) 
address specified in the DECAREA field 
of the DECB. 

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

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

• Response (or Respn) refers to the 
DECRESPN field of the D~CB. 

• List refers to the appr~priate entry in 
the terminal list associated with the 
Read or Write operation. 

Flags refer to the flags turned on in the 
ccw: 

• CD Chain Data (bit 32). 

• CC Chain Command (bit 33). 

• SLI Suppress length indicator (bit 34). 

• Skip Suppress data transfer (bit 35). 

• 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 42-47 of the code indicate the 
function preformed by the command; e.g., 
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 ~asic 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. 

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

• 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. 



r-----------------------------------------, 
Code I 

Command (Hex) I 
I 

Test I/O 00 I 
Write 01 I 
Read 02 I 
I/O NOP 03 I 
Sense 04 I 
Diagnostic Write OS I 

(Auto Wrap) I 
Prepare 06 I 
Poll 09 I 
Inhibit OA I 
Break 00 I 
Search OE I 
Diagnostic Read 12 I 
Set Address 0 13 I 
Set Address 1 17 I 
Set Address 2 lB I 
Address Prepare lE I 
Set Address lF I 
Set Mode 23 I 
Enable 27 I 
Dial 29 I 
Disable 2F I 
Write Break 41 I 
Read Clear 42 I 
Release 04 I 

I Reserve F 4 I L _________________________________________ J 

Figure 11. Channel Command Codes 

r-----------------------------------------------------------------------, 
I Code Definition I 
I I 

1100 Any command issued by on-line test routine for a I 
I local 3270 device. I 
101 Disable, (when disable is the first command of the channel I 
I program) • J 
I Dial. I 
I Enal::le. J 
I Prepare. J 
I ~rite Pad characters. I 
I Write Wait-Before-Transmit (WACK). I 
I Sense (World Trade telegraph terminals) J 

I I 
02 Write EOA EOT EOT EOT (i.e. r @©©© sequence prior to I 

03 

selection. I 
~rite EOT (~) sequence prior to polling or addressing. I 
Write response to text. I 
Write EOA- (®) and 15 idle characters (Basic 2740). J 
Write EOA PRE 0 (2740 with 2760). I 

Write polling or addressing characters. 
~rite / (/ is the broadcast addressing character [2740 with 

station Control]). 
Write turnaround sequence (TWX). 
Write identification sequence (TWX, ~SC). 
Poll, (using SSALST, SSAWLST, AUTOLST,. or AUTOWLST form of 

terminal list. 

J 
I 
I 
I 
I 
I 
I 
I 

I ~rite Inquiry (ENQ) character. I L _______________________________________________________________________ J 

Figure 12. TP-Op Codes for BTAM Channel Programs (Part 1 of 2) 
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r-----------------------------------------------------------------------, I Code Definition I 

04 Write Space character (2740 with Station Control). 
~rite 2848 command (2260 Remote). 
write FIGS character (83B3). 
write 1 (1030). 
write WRU, write 10, Write Pad characters, Write LTRS 

characters (World Trade t~legraph terminal). 
Sense (2740). 

05 Read response to polling. 

06 Read response to addressing. 

07 Read 10 response (TWX, BSC). 

08 Write EOA (~) 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). 

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

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

OB Read inquiry (ENQ) character (BSC). 

OC Read response to inquiry (ENQ) character (BSC). 

10 write at disrlay line address (2260 Remote). 

11 Read text. 
write text. 
Write fra~e change sequence (2740 with 2760). 

12 Read skin or TIC command (dynamic buffering). 

13 writ~ ene-of-transparent text (OLE ~TX) characters (SSC). 

14 (Reserved) 

20 Read resnonse to text (start-stop). 

21 All reset commands. 

22 Read skin. 

23 writ~ break. 

24 Any command issued during OPEN, LOPE~. or CLOSE (Set Address, 
Enabl~, Jisacle, and Set Mode commands). 

125 Read Response to text (BSC). L ______________________________________________________________________ _ 

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

42 

I 
J 



CHANNEL PROGRA~S FOR AT&T 8383 SELECTIVE 
CALLING STATIONS 

Read Initial Channel Program 

Operation Address Flags TP-Op Code Count 

10 Write deselect chars Table CD 02 3 
(Figs 0, H, Ltrs 0) 

20Write polling chars List CC,SLJ 03 2 

30 Read response Area CD 05 2 

4oReod data Area +2 SLJ 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. If the 
response is positive, the response will be 
read into the first tyte 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 
transrrission 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 BTA~'s channel 
end detects the polling TP-Op code and 
initializes for the next terminal to be 
polled by returning to lOS 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). 

START-STOP CHANNEL PROGRAMS 

Read Skip Channel Program 

Operation Address Flags TP-Op Code Count 

1. Read Skip Zero SLJ, 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 

loWrite deselect chars Table CD 02 3 
(Figs 0, H 0 Ltrs 0) 

20 Wri te address i ng chars List CD 03 2 

30Write Shift chars Table CC,SLJ 04 1 
(Ltrs 0) 

40 Read response Respn 06 1 

50 Write data Area SLJ 11 Length 

The write initial channel program places 
the line in control mode (to allow 
selection of the terminals) by sending 
Figs. w 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 comman~ depend on the 
addressing list. If the user wishes to 
multi-a1dress 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, th~ 
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 rea1/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 I/O 
supervisor-to-channel end loop continues 
until the end of the addressing list (EOL 
nit on) has been reached. On the last 
addressing pass, the "read response to 
addressing" CCW is corrmand 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 explanation of the 
additional commands. 

Write Break Channel Program 

OperCltion Address Flags TP-Op Code Count 

1 . Wri te break Area SLI 23 Length 
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This macro-instruction causes a series 
of space characters to be placed on the 
line. The number of soace characters 
transmitted is the number specified in the 
length parameter. The area address is 
ignored by the channel. 

Reset Following a Write 

Operation Address Flogs TP-Op Code Cou~t 

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, comman1 
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 Program 

Operation Address Flogs TP-Op Code Count 

1. Write deselect characters Table CD 02 3 
(Figs., H, Ltrs.) 

2. Write polling characters List CC, SLI 03 2 

3. Reod response Area CD 05 2 

4. Reod data Area+2 SLl 11 Length-2 

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

The read response command specified a 
data count of 2, with wrong length 
indication not suppressed, 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 transmission. 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 105 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 lOB for the line being ?OIled. 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 Program 

Operation Address Flogs TP-op Code Count 

1. Reod skip Zero SLl, 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 CD 02 3 
(Figs., H, Ltrs.) 

2. Write oddressing chars List CC, Sli 03 2 

3. Read response Respn 06 1 

4. Write data Area SLI 11 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 SLI 23 Length 

This macro-instruction causes a series 
of space characters to be placed on the 
line. The number of space charaCterb, 
transmitted is the number specified in the 
length oarameter. The area address is 
iqnore1 by the channel. 

Operation Address Flags TP-Op Code Count 

1. Write deselect characters Table SLI 21 9 
(Figs., H, 7 Ltn.) 

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 IBM 1030 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 character List CC, SLI 03 1 

3. Read response Area CD 05 2 

4. Reod data Area;2 SLI 11 Length-2 

The read initial channel program places 
the line in control reode 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 be followed by data. This will reduce 
the count to zero and cause data chaining 
to read the rest of the data until an EOB 
or EO~ 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 B~AM 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 bit 7 of the 
IOBFLAG2 in the ICE 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 
(OPE~LST). 

Read Continue Channel Program 

Operation Address Flogs TP-Op Code Count 

I. Write positive response and Table CD 02 4 
deselect chorocten (Circle Y 
and 3 circle Cs) 

2. Write polling characters list CC, Sli 03 1 

3. Read response Area CD 05 2 

4. Read doto Areo+2 Sli II 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. ~he 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 
followen 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 
interrupt 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 lOB 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 ~OL bit is 
detectea. 

Read Repeat Channel Program 

Operation Address Flags TP-Op Code Count 

I. Wrtte negative response and Table CD 02 4 
deselect characters (Circle N 
and 3 circle Cs) 

2. Write polling characters List CC, SLI 03 1 

3. Read response Area CD 05 2 

4. Read data Area+2 III II 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. 

Reaa Skip Channel Program 

Operation Address Flags TP-Op Code Count 

1. Reod Skip Zero SLI, Skip 22 Length 

This macro-instruction causes a series 
of space characters to be placed on the 
line. ~he 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 Cade Caunt 

1 . Wr i te response and Table SLI 21 4 
deselect characters 
(Circle Y and 3 circle C .) 

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 Cade Caunt 

1. (Write 3 circle C s, Table CD 02 4 
Circle S) 
Write deselect characters 

2. Write addressing List CD 03 1 
characters 

3. Writ. "1" Table CC, SLI 04 1 

4. Read addressing respanse Raspn CC 06 1 

5. Write Circle 0 Table CD 08 

6. Write data Area +1 CC, SLI 11 Length 

7. Read respanse Re.pn+l 20 1 

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 
command chained to a ·write circle Dn CCW 
to send a circle D before the message. The 
circle D CCW data chained to write the 
message. This is followed by a C~W 
to read the response from the terminal. 

Write Continue Channel Program 

Operation Address Flags TP-Op Cade Caunt 

1. Write Data Area CC, SLI 11 Length 

2. Read response Respn +1 20 1 
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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. 'I'his 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 

Operatian Address Flags TP-Op Cade Caunt 

1. Wri te response and Table SLI 21 4 
deselect characters 
(Circle Y and 3 circle C s) 

The write positive acknowledge channel 
program sends a Y as a positive res~onse 
and three circle es to deselect the 
terminal. 

Write Negative Acknowledge Channel Program 

Operatian Address Flags TP-Op Cade Cavnt 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

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 

Operatian Address Flags TP-Op Cade Caunt 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

If a reset was specified by WRITE TIR or 
TTR, the reset function is performed by 
sending three es. 



CHANNEL PROGRAMS FOR IBM 1050 LINES 

Read Initial Program 

Operation Address Flags TP-Op Cade Caunt 

I. Write deselect characters Table CD 02 3 
(3 circle C s) 

2. Write palling characters List CC, SLI 03 2 

3. Read response Area CD 05 2 

4. Read data Area +2 SLI 11 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 su~pressed, 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 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 ce polled, and returns 
control to lOS for execution of the 
CCWs beginning with the one containing 
a 03 TP-O~ code. 

Polling is terminated if the channel end 
routine detects a 1 in bit 7 of IOBFLAG2 of 
the lOB 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 

Operatian Address Flags TP-Op Cade Count 

1 . Wri te response Table CC, SLI 02 1 
(Circle Y) 

2. Read data Area SLI 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 Cade 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 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 Addre .. 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 Cade Count 

. Write circle 0 and Table SLI 21 4 
deselect characters 
(3 circle C s) 
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If the reset function is specified by 
READ ~IR, TTR, or ~PR, then the circle D 
and 3 circle Cs are sent following the 
basic channel program. 

Write Initial Channel program 

Operation Address Flags TP-Op Cade Count 

1. Wr,ite deselect characters Table CD 02 3 
(3 circle C s) 

2. Write addressing chars List CC , SLI 03 2 

3. Read response Respn 06 1 

4. Write circle 0 Table CD 08 1 

5. Wri te do to Areo CC , SLI 11 Length 

6. Read respanse 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 terrrinates the 
channel program and suppresses 
transrrission. 

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 
multirle 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/O 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 I SLI 11 Length 

2. Read 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 re1undancy 
checkinq. The response is read into 
DECRESPN+l, 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. 

~vrite Continue Conversational Channel 
Program 

Operation Address Flogs TP-Op Code 

1. Write data Area CC, Sli 11 

2. Read response to LRC Respn+J CC, Sli 20 

3. Write deselect characters Table CD 02 
(3 circle Cs) 

4. Write polling characters list CC, SLI 03 

5. Read response Area CD 05 

6. Read data Area+2 SLI II 

Count 

Length 

I 

3 

2 

2 

Length-2 

The write continue conversational 
channel program is initiated by the 
problem program through the read/,>,lri te 
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 SLI 21 4 
characters (Circle D and 3 
circle (5) 

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 Ackno~ledge Channel Program 

Operation Address Flags TP-Op Code 

I. Write deselect characters Table SLI 21 
(3 circle C s) 

The negative ackno~ledge channel 
program, initiated by the read/~rite 
routine, ~rites the three deselect 
characters. 

Reset Following a Write 

Operation Address Flogs TP-Op Code 

1. Write deselect characters Table SLI 21 
(3 circle C s) 

Count 

3 

Count 

3 

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 CONNECTION LINES) 

Read Initial Channel Program 

Operation Address Flags TP-Op Code 

I. Disable Zero CC,5L1 01 

2. Dial List CC,5L1 01 

Enable Zero 5L1 01 

3. Write pad characters Table CC,5L1 01 

4. Write deselect characters Table CD 02 
(3 circle Cs) 

5. Write polling characters list ee,5L1 03 

6. Read response Area CD 05 

7. Read doto Area+2 5L1 11 

Count 

1 

Dial list 

1 

15 

3 

2 

2 

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 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 IIO operation 
that data transmission has begun. 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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2. 

are read under control of the address 
and count fields of the "read 1ata" 
ccw. Execution continues in the 
channel with an interrupt occurring 
only at end of transmission. 

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 lOS 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 1 of IOBFLAG2 of 
the lOB 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 Prog~am 

Operation Address Flags TP-Op Cade Count 

1. Write response Table CC, SLI 02 1 
(Circle Y) 

2. Read data Area SLI 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 Conversational Channel Program 

Operation Address Flags TP-Op Cade Count 

1. Write deselect characters Table CD 02 3 
(3 circle C s) 

2. Write palling characters List CC, SLI 03 2 

3. Read response Area CD 05 2 

4. Read data Area +2 SLI 11 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 

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 pro£lem 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. ~he 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 . Wri te response and Table CC, SLI 21 1 
deselect character 
(Circle 0 and circle C) 

2. Disable Zero SLI 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, SLI 01 1 

2. Dial List CC, SLI 01 List 

Enable Zero SLI 01 1 

3. Write pad characters Table CD 01 15 

4. Write deselect characters Table CD 02 3 
(3 circle C s) 

5. Write addressing chars List CC, SLI 03 2 

6. Read response to address Respn 06 1 

7. Write end-ol-addressing Table CD 08 1 

8. Write data Area CC, SLI 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: (l) 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 ~ial 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/O operation 
that data transmission has begun. 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, 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 
multirle 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 ~P-Op code. This I/O 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 thf: 
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 Cade Count 

1. Write data Area CC, SLI 11 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+l, 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. 
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Write Conversation Channel Program 

Operation A.ddress Flags TP-Op Code Count 

I. Write response and deselect Tobie CD 02 
character (Circle D and 3 
circle Cs) 

2. Write addressing chars list CC,SLI 03 

3. Read response Respn 06 

4. Write circle D Table CD 08 

5. Write doto Area CC,SLI II 

6. Read response Respn-t 1 20 

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

4 

2 

I 

I 

length 

I 

circle D 
For a 

see the 

Hrite Continue Conversational Channel 
Program 

Operation Address Flogs TP-Op Cod. Count 

I. Write data Area CC, SLI II length 

2. Read response to lRC Respn+I CC, Sli 20 I 

3. Write deselect characters Tabl. CD 02 3 
(3 circle es) 

4. Write polling characters list CC, SLI 03 2 

5. Read response Area CD 05 2 

6. Read data Area +2 SLJ 11 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 Cade Count 

1. Wri te response and Table CC, SLI 21 2 
deselect character 
(Circle D and circle C) 

2. Disable Zera 'SLI 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, SLl 21 1 
(Circle C) 

2. Disable Zero SLl 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, SLl 21 1 
(Circle C) 

2. Disable Zero SLl 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 PROGRAMS 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, SLI 03 2 

3. Reod response Area CD 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 sUFpressed length. 
Thus, when the response (one byte) is read 
and it is a positive response, the response 
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 EaT 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 of wrong length indication 
and BTAM reinitializes to poll the next 
terminal if one was specified in the list. 
Polling is terminated if the channel end 
appendage detects a 1 in bit 1 of the 
IOBFLAG2 in the lOB for that line. This 
bit is on if a RESETPL has been executed 
and it is set when the read/write routine 
initia·tes another operation on that line. 
Polling also terminates when the end of 
list (EO~ oit is detected in an open list 
(OPENLST) • 

Read Continue Channel Program 

Operation Address Hags TP-Op Code Count 

1 . Wri te response and Table CD 02 4 
deselect characters 
(Circle Y and 3 circle C $) 

2. Write polling characters List CC , SLI 03 2 

3. Read response Area CD 05 2 

4. Read data Area +2 SLI 11 Length-2 

The read continue channel prograw 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 rressage area with a count of two. 
There is no suppressed length. Thus, when 
the response is read, and it is a positive 
response (one byt~ it will be irrwediately 
followed by data. This causes count to be 
reduced to zero and data chaining to the 
next CCW which will read until an EOE 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 no 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 bit 1 of the 
IOBFlAG2 in the lOB for that line, which 
indicated a RESFTPL rracro-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 Eel bit is 
detected. 

Read Repeat Channel Program 

Operation Address Flags TP-Op Code Count 

1. Write negative response Table CD 02 4 
and deselect characters 
(Circle Nand 3 
circle C s) 

2. Write polling characters list CC, SLI 03 2 

3. Reod response Area CD 05 2 

4. Reod data Area +2 SLI 11 Length-2 

The read repeat channel program sends a 
negative response N tc 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 SkiF 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 frorr 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. 



Reset Following a Read 

Operation Address Flogs TP-Op Code Count 

I. 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 CD 02 3 
(3 circle C s) 

2. Write addressing chars List CC, SLI 03 2 

3. Read response Respn 06 1 

4. Write circle D Table CD 08 1 

5. Write data Area CC, SLI 11 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 wultiple addressing, 
all specified terwinals must te logically 
connected to the line before message 
transmission occurs. A negative response 
from any terminal terminates the channel 
prograIT 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 tit 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 Fointer 
in the CCW data address, leaves the corrmand 

chaining bit off in the "read response to 
addressing" CCW, and returns control to the 
inFut/output sUFervisor for execution of a 
restart ~P-CF code. This I/C supervisor­
to-channel end lOOF continues until the end 
of the addressing list (ECI bit on) has 
been reached. Cn the last addressing pass, 
the "read response to addressing" CCW is 
corrrrand chained to the ·write data" 
corrrrand. The "write data" corrITand always 
chains to the "read response to IRC" 
cOITITand. 

When dynarric buffering is enccuntered in 
the read/write routine, three additional 
corrrrands are generated and inserted in the 
channel prograrr following the write data 
corrffand. Refer to section "Cynarric 
Euffering" for an explanaticn of the 
additional ccrrrrands. 

Write Positive Ackno~ledge Channel Progra! 

Operation Address Flags TP-Op Code Count 

1 . Wr i te response and Table SLI 21 4 
deselect characters 
(Circle Yond 3 circle C s) 

~he write Fositive acknowledge channel 
prograro sends a Y as a positive response 
and three circle Cs to deselect the 
terrrinal. 

Write Negative Acknowledge Channel Progra~ 

Operation Address Flags TP-Op Code Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

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

Reset Following a Write 

Operation Address Flogs TP-Op Code Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C 5) 

If the reset was specified ty WRITE ~IR, 
then the three circle Cs are sent to 
deselect the terrrinal. 
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CHANNEL PROGRAMS FOR TTY MODELS 33 AND 35 
TWX LINES 

Read Initial Channel Program 

Operation Address Flags TP-Op Code 

1. Disable Zero CC, SLI 01 

2. Enable Zero SLI 01 

3. Write pad characters Table CD 01 

4. Write identification List CC, SLI 03 

5. Read data Area SLI 11 

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

Count 

1 

1 

15 

List 

Length 

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 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 appendage restarts the channel at the 
fourth command (write identification) • 

Read Conversational Channel Program 

Operation Address Flags TP-Op Code Count 

1 . Wri te 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 operation. 

Read Skit 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 skif ohannel 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 EaT Table CC, SLI 21 1 

(Cilcle C) 

2. Disable Zero SLI 21 1 

If READ TIR or TVR is specified, the 
reset functicn is added to the end of basic 
channel prograrr and is executed only if the 
basic channel frograrr completed without 
error. ~he reset will send a circle C to 
deselect the terminal and then disable the 
line. 

Write Initial Channel Prograrr 

Operation Address Flags TP-Op Code Count 

1. Disable Zero CC, SLI 01 1 

2. Dial List CC, SLI 01 List 

3. Read identification List 07 List 

4. Write data Area SLI 11 Length 

The write initial channel progra~, 
initiated ty the read/write routine, 
disatles and dials a terminal and, if the 
identification received was valid, writes 
the data to the terrrinal. If the 
identification was invalid, the channel 
program is terminated. 

After the CPU has read the 
identification sent frorr the terrrinal, an 
interrupt occurs and the channel end 
routine compares the identification 
received with the identification supplied 



by the user in the dial list. If 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 command. 

write Conversational Channel Program 

Operation Address Flags TP-Op Code Count 

1 . Write data Area Sli 11 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 

I. Write EOT Table CC, Sli 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 SLI Reset 1 

If WRITE TIR or TVR is specified. 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 Flogs TP-Op Code 

1. Write deselect character Tobl. CC, Sli 21 
(1 circle C) 

2. Prepare Zero CC, Sli 01 

3. Sense Respn+1 CC, Sli 04 

4. Read data Area SLI 11 

Count 

1 

1 

1 

Length 

The read initial 'channel program places 
the terminal in cOlitrol mode and sends the 
prepare command to condition the control 
unit to receive a message from the terminal. 
The prepare command removes the circle u 
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. 

Read Skip Channel Program 

Operation Address Flags TP-Op Cade Count 

1. Read skip Zero SLI, Skip 22 Length 
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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 

Operotion Address Flags TP-Op Cade Count 

1. Write circle 0 and 15 Tobie CO 02 16 
idle characters 

2. Write data Area SLI 11 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 Cade Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C $) 

If reset was specified by WRITE TIR. the 
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 Flogs TP-Op Code Count 

1. Write deselect character Tobie ee, SLI 02 1 
(1 circle C) 

2. Prepare Zero ee, SLI 01 1 

3. Sense Respn+l ee, SLI 04 1 

4. Read data Area SL1 11 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 Flogs '-Op Code Count 

1. Write response Table CC, SLI 02 1 
(Circle Y) 

2. Read data Area SLI 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 Flogs 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 prograrr 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 
transmits p 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 

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 Flogs TP-Op Code Count 

1. Write circle D and Table SLI 21 4 
deselect characters 
(3 circle C ,) 

If the reset is specified by READ TIR. 
TTR, or TPR. the reset function will send 
the circle 0 and three circle Cs if no 
errors occurred on the data transmissions. 

Write Initial Channel Program 

Operation Address Flogs TP-Op Code Count 

1. Write circle D and 15 Table CD 02 16 
idle characters 

2. Write data Area CC, SLI 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 Flogs TP-op Code Count 

1 • Wri te data Area CC, SLI 11 Length 

2. Reod response to Respn+l 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+l (VRC/LRC 
response field in the DECB). 

write Conversational Channel Program 

Operation Address Flags TP-OpCade Count 

1. Write circle 0 Table CD 02 1 

2. Write data Area CC , SLI 11 Length 

3. Read response to Respn+l 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+l). 

Write Continue Conversational Channel 
program 

Operation Address Flog. TP-Op Code Count 

1. Write data Area ee,SLI 11 length 

2. Rood re.ponse to LRe Respn+l ee,SLI 20 1 

3. WrIte deselect character Tobl. ee,SLI 02 1 
(1 circl. C) 

4. Prepare Zero ee, SLI 01 1 

5. Sense Zero ee,SLI 04 1 

6. Reod doto Area SLI 11 length 

The write continue conversational channel 
program is initiated by the" problem program 
through the read/write routine after a 
successful write initial operation1 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 pro9ram 

Operation- Address Flags TP-Op Cade Count 

1. Write circle 0 and Table SLI 21 4 
deselect characters 
(3 circle C s) 

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 Cade Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

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 Cade Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

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 CHEC~ING AND 2760 ATTACHMENT 

In this publication, the term "response" is 
used instead of wanswerbackw 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 
publication (GA27-3011). The two terms are 
synonymous. 

Read Initial Channel Program 

Operation Address Flags Tp-Op Code Count 

I. Write EOT EOT EOT Table CC,SlI 21 3 

2. Prepare 0 CC,SlI 01 1 

3. Sense Respn CC,SLI 04 I 

4. Read text Area SLI II 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 corrmand receives message 
text. 

Read Continue Channel Program 

Operation Address Flags Tp-Op Code Count 

I. Write response Table CC,SLI 02 1 
(Circle Y) 

2. Read text Area Sli II 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 

I. Write EOA EOT EOT EOT Table CC,SLI 21 4 

2. Prepare 0 CC,SlI 01 1 

3. Sense Respn CC,SlI 04 1 

4. Read Text Area SLI II 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,SLl 02 1 
(circle N) 

2. Read text Area Sli II 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 Flag' Tp-Op Code Count 

1. Read skip 0 SLl ,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 

Operation Address Flags Tp-Op Code Count 

I. Write EOA EOT EOT EOT Table SLI 21 4 

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 Cad. Count 

I. Write EOA and 15 Idle Table CD 02 16 
characters 

2. Write text Area CC,SLI II Length 

3. Read response Respn+1 20 I 

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 

I. Write text Area CC,SLI II Length 

2. Read response Respn+1 20 I 

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

When dynamic buffering is used, three 
additional commands are generated and 
inserted in the channel program following 
the Write Text conmand. See the section 
Dynamic Buffering for an explanation of 
these commands. 
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Write Conversational Channel Program 

Operation Address Flags Tp-Op Code Count 

I. Writ. EOA Table CD 02 I 

2. Write text Area CC,SLI II Length 

3. Read re.panse Respn+1 20 I 

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 

I. Write EOA PRE 0 Table CD 02 3 

2. Write frame change sequence list CD II 3 

3. Write EOB Table CC,SLI 08 I 

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

5. Write EOT EOT EOT Table SLI 21 3 

The Write Initial Optical channel 
program sends EOA PRE 0 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). 



write Invitational Optical Channel Program 

Operation Address Flags Tp-Op Code Count 

l. Wdte EOA PRE a Table CD 02 3 

2. Write frame change Entry CD II 3 
sequence 

3. Write EOB Table CC,SLI 08 I 

4. Read response Respn+ I CC,SLI 20 I 

5. Write EOT EOT EOT Table CC,SLI 21 3 

6. Prepare CC,SLI 01 1 

7. Sense Respn CC,SLI 04 1 

B. Read text Area SLI 11 length 

The Write Invitational optical channel 
program sends EOA PRE 0 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 TCO 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 Positive Acknowledgment Channel 
Program 

Operation Address Flags Tp-Op Cod. 

l. WrHe EOA EOT EOT EOT Tabl. SLI 21 

Count 

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 Flag. Tp-Op Code 

1. Write EOT EOT EOT Table SLI 21 

Count 

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 Flogs Tp-Op Code Count 

1. Write EOT EOT EOT Table SLI 21 3 

The ~eset 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, SLI 01 1 

2. Enable Zero CC, SLI 01 1 

3. Prepare Zero CC, SLI 01 1 

4. Read data Area SLI 11 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, SLI 01 1 

2. Reod Area SLI 11 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, SLI 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 Flag' TP-Op Code Count 

I. Disable Zero ee,SLI 01 1 

2. 0101 list + 1 ee,SLI 01 List 

3. Wrhe pad characters Tabl. ee,SLI 01 15 

4. Write circle 0 Table CD 02 1 

5. Write data Area SLI II 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 0 Table CD 02 1 

2. Write data Area SLI 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 Flags TP-Op Code Count 

1. Write deselect character Table ee, SLI 21 1 
(Circle C) 

2. Disable Zero SLI 21 1 

The write disconnect channel program 
sends a circle C to put the terminal in 
control mode and corr.mand chains to disable 
the line. 

Reset Following a write 

Operation Address Flags TP-Op Code Count 

1. Write deselect character Table ee, SLI 21 1 
(CircleC) 

2. Disable Zero SLI 21 1 

If reset is specified by WRITE TIR or 
TVR, the reset commands are added to the 
corresponding channel programs. They are 
execute~ when the basic channel program 
completes without error. 
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IBM 27QO WITH DIAL AND-CHECRING 

Read Initial Channel Program 

Operation Address Flags TP-Op Cade Count 

I. Disable Zero CC , SLI 01 I 

2. Enable Zero CC , SU 01 I 

3. Prepare Zero CC , SLI 01 I 

4. Read data Area SLI 11 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 Continue Channel Program 

Operation Address Flags TP-Op Code Count 

I. Write response Table ee, SLI 02 1 
(Circle Y) 

2. Read data Area SLI 11 Length 

The read continue channel program is 
initiated by the problem prograro through 
the read/write routine after a successful 
read initial operation1 the program writes 
the response character and command chains 
to read data. 

Read Conversational Channel Program 

Operation Address Flags TP-Op Code Count 

I. Write 3 circle e s Table Ce,SLI 02 3 

2. Prepare Zero ec, SLI 01 1 

3. Read Area SLI 11 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 ee, 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 Flags TP-Op Cade Count 

I.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 Cade Count 

I . Wr i te response Table CC,SLI 21 2 
and deselect chars 
(Circle D and 
circle C) 

2.Disoble Zero SLI 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 EDT character to deselect the remote 
terminal. It then issues a disable to 
disconnect the line. If no errors occured 
during ~ransmission, the reset function is 
performed. 

Write Initial Channel Program 

Operation Address Flogs TP-Op Code Count 

I. Disable Zero ee, SLI 01 1 

2, Diol list ee, SLI 01 list" 

3. Write Pod Choracters Tobl. ee, SLI 01 15 

4. Write circle 0 Tobie CD 02 I 

5, Write data Area ee, SLI 11 Length 

6. Read response to VRC/LRe Respn+) 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 J,)I::Cil (L>ECRESPN+1). 

Write Continue Channel Program 

Operation Address Flags TP-OpCade Count 

1. Write data Area CC, SLI 11 Length 

2. Read response to LRC Respn+l 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: tpe 
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 proqram following the write data 
command. Refer to the section "Dynamic 
Buffering" for an explanation of the 
additional commands. 

Reset Following a Write 

Operation AddreH Flogs TP-Op Cod. Count 

I. Write EOT EOT EOT Tobie ee, SLI 21 3 

2. 01 .... 1. Zero SLI 21 1 

Write Conversational Channel Program 

Operation Address Flags TP-OpCade Count 

1. Write circle 0 Table CD 02 1 

2. Wri te data Area CC, SLI 11 Length 

3. Read response to VRC/LRC Respn+l 20 1 

The '''rite 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. 

'''rite Continue Conversational Channel 
Program 

Operation Address Flogs TP-Op Code 

1. Write data Area ee, SLI 11 

2. Read response to LRe Respn+l ee, SLI 20 

3. Write deselect character Tobl. ee, SLI 02 
(1 circle C) 

4. Preppre Zero ee, SLI 01 

5. Sense Zero ee, SLI 04 

6. Read dat. Area SLI 11 

Count 

length 

1 

1 

1 

1 

Length 

The write continue conversational channel 
program is initiated by the problen program 
through tile read/write routine after a 
successful write initial operation; the 
program writes data, command chains to read 
the response to longitudinal redundancy 
checking, commancl 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, ann 
command chains to read tile message. 
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write Positive Acknowledge and Disconnect 
Channel Program 

Operation Address Flogs TP-Op Code Count 

1. Wr i te response and Table CC, SLI 21 2 
deselect character 
(Circle D and circle C) 

2. Disable Zero SLI 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 Flogs TP-Op Code Count 

1. Write deselect character Table CC, SLI 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 
o tical Ima e Unit Com onent Descri tion 

Form A27-301 The two terms are 
synonymous. 

Read Initial Channel Program 

Operation Address Flag. Tp-Op Cade Count 

I. Disabl. 0 CC,Sll 01 I 

2. Enable 0 CC,Sll 01 I 

3. Prepare 0 CC,SlI 01 I 

4. Sense Raspn CC,SlI 04 I 

S. Read text Area Sll " 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 Flag. Tp-Op Code Count 

I. Write response Table CC,SlI 02 I 
(circle Y) 

2. Read text Area Sli " length 

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

Read continue with Leading Acknowledgment 
Channel Program 

Operation Address Flag. Tp-Op Cad. Count 

I. Writ. EOA EOT EOT EOT Table CC,SlI 21 4 

2. Prepare 0 CC,Sll 01 I 

3. Sen .. Raspn CC,SlI 04 I 

4. Read text Area Sll " 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 

I. Write EOT EOT EOT Table CC,Sll 02 3 

2. Prepare 0 CC,SlI 01 I 

3. Sense Raspn CC,SLI 04 I 

4. Read text Area Sli " 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 ~he 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 Cade Count 

1. Write response Table CC,SLI 02 I 
(circl. N) 

2. Read '.x' Area Sli 11 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 Address Flags Tp-Op Cade Count 

I. Read skip 0 SLl,Sklp 22 Leng.h 

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

Reset Following a Read 

Operation Address Flags TP-Op Cade Count 

I. Writ. EOA EOT EOT EOT Tabl. CC,SlI 21 4 

2. Disabl. 0 Sli 21 1 

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. 

Write Initial Channel Program 

Opera.lon Address Flags Tp-Cp Cade Count 

1. Dhabi. 0 CC,SLI 01 1 

2. Dial Ust CC,SLI 01 Lis. 

3. Write pad charac.ers Table CC,SLI 01 15 

4. Write EOA Table CD 02 1 

5. Write text Areo CC,SLI 11 Length 

6. Read response Respn+I 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 

Opera.lon Address Flags Tp-op Cad. Count 

1. Write text Area CC,SLI II Length 

2. Read response Respn+I 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. 

Write Conversational Channel Program 

Operation Address Flags Tp-Op Code Count 

1. Write EOA Tabl. CD 02 1 

2. Write text Area CC,SLI II Length 

3. Read "spo_ Respn+I 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 

Operation Address Flags Tp-Op eode Count 

I. Disable 0 ee,SLI 01 I 

2. Dial list ee,SLI 01 list 

3. Write pad characters Table ee,SLI 01 15 

4. Write EOA PRE a Tobl. CD 02 3 

5. Write frome change list CD 11 3 
sequence 

6. Write EOB Table ee,SLI OB 1 

7. Read response Respn+l ee,SLI 20 I 

8. Writ. EaT EaT EaT Table SLI 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 0 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 i's 
positive. (The EOT sequence also causes 
the 2760 to execute the frame change 
function.) 

write Invitational optical Channel Program 

Operation Address Flags TP-Op eode Count 

1. Write EOA PRE a Table eo 02 3 

2. Write frame change sequence Entry CD 11 3 

3. Wdt. EOB Table ee, SLI 08 1 

4. Read Response Respn+l ee, SLI 20 1 

5. Wdt. EaT EaT EaT Tobl. ee, SLI 02 3 

6. Prepare 0 ee, SLI 01 1 

7. Sense Respn ee, SLI 04 1 -
B. Read text Area SLI 11 Length 

The Write Invitational Optical channel 
program sends EOA PRE 0 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 eode 

I. Write EOA PRE a Table eo 02 

2. Write frame change Entry eo 11 
sequence 

3. Write EOB Table ee,SLI 08 

4. Read response Respn+1 ee,SLI 20 

5. Writ. EOT EaT EOT Table SLI 21 

Count 

3 

3 

1 

1 

3 

The Write Conversational Optical channel 
program sends EOA PRE 0 to ~lace the 
terminal in re~eive 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 

1. Write EaA EaT EOT EaT Table ee,SLI 21 

2. Disable 0 SLI 21 

Count 

4 

I 

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. 



Write Negative Acknowledgment Channel 
Program 

Operation Address Flag. TP-Op Code Count 

I. W,lt. EOT EOT EOT Table ee, SLI 21 3 

2. Disable Zero SLI 21 1 

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 

Operotion Address Flogs TP-Op Code Count 

I. Disable Zero CC, SLI 01 I 

2. 0.01 List CC, Sli 01 Dial list 

Enable Zero SLI 01 I 

3. Write pod characters Tobie CC, Sli 01 15 

4. Write selection characters Tobie CC, Sli 03 2 

5. Read response Area CD 05 2 

6. Read doto Area+2 SLI 11 Length-2 

The read initial channel prograro 
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 rerrote 
terminal may dial the CPU. The selection 
of dial or enable depends ufon 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/O operation 
that data transmission has begun. If the 
bit is not turned on in the UCE after a 
read initial wacro-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 corrmand. 

The fifteen pad characters are followed 
by the selection character (/ space) to 
select the fifth coromand (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 ETAM, 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 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 
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data" CCW. Execution continues in the 
channel with an interrupt occurring 
only at the end of the transwission. 

2. Negative Response: This respcnse 
causes channel end and device end with 
unit exceftion and wrong length reccrd 
indicated. There is no polling cf 
component (s) or terminal(s) on the 
2740C~i only the sending of the 
selecticn characters. 

Read Conversational Channel Prog!~! 

Operation Address Flags TP-Op Code Count 

1. Write selection chars Table CC, SLI 03 2 
(/ space) 

2. Read response Area CD 05 2 

3. Read data Area +2 SLI 11 Length-2 

~he read conversaticnal channel prograrr 
sends the selection characters (1 space) to 
allow the terrrinal to send a rressage. ~he 
response is read into the first two bytes 
of the message area. (See the Read Initial 
section cf the 2740DT fcr a discussicn of 
the positive or negative response.) If the 
response was positive the "read respcnse" 
CCW data chains to read the rest of the 
message. 

Read SkiE 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 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, SLI 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 cnannel 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 

I. Disable Zero CC, SLI 01 I 

2. Enable Zero SLI 01 I 

Dial Ust CC, SLI 01 list 

3. Write pad characters Tobie CC, SLI 01 15 

4. Write circle 0 Table CD 08 1 

5. Write dota Area SLI " 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 enable 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 byte of the 
UCB. This is an indication to any 
subsequent halting of the I/O operation 
that data transmission has begun. 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 HDynamic 

Buffering" for an explanation of the 
additional commands. 

Write Conversational Channel Program 

Operation Address Flag. TP-Op Code 

1. Write circle 0 Table CD 08 

2. Write data Area SLI " 

Count 

I 

Length 

The write conversational channel prograrr 
sends a circle D and then data chains when 
the count is to a Write data command to 
send the rressage. 

Write Disconnect Channel Prograrr 

Operation Address Flags TP-Op Cade Caunt 

1. Write deselect character Table CC, SLI 21 1 
(Circle C) 

2. Disable Zera SLI 21 1 

The Write disconnect channel prograrr 
sends a circle C to put the terminal in 
control rrode and corrrrand chains to disable 
the line. 

Reset Following a Write 

Operation Address Flags TP-Op Cade Count 

1 • Write deselect character Table CC, SLI 21 1 
(Circle C) 

2. Disable Zero SLI 21 1 

If reset is specified by WRITE TIR or 
TVR, the reset corrmands are added to the 
corresponding channel programs. They are 
executed when the basic channel prograrr 
completes without error. 
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IBM 27.40 wITH DIAL, TRANSMIT CONTROL, AND 
CHECKING 

Read Initial Channel Program 

Operation Address Flags TP-Op Code Count 

1. Disable Zero CC,SLI 01 I 

2. Enable Zero SlI 01 I 

Diol list CC,SLI 01 list 

3. Write pad characters Tobie CC,SLI 01 15 

4. Write se lection chars (/ space) Tobie CC,SLI 03 2 

5. Read respome Areo CD 05 2 

6. Read data Areo+2 SLI " 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 rerroote 
terminal may dial the CPU. The selection 
of dial or enable depends upon whether the 
problem prograrr 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/O operation 
that data transmission has begun. 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 con,mand. 

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 byte 
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 flace. 
~he seccnd and subsequent bytes of the 
rressage are read under control 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 transrrission. 

2. Negative Response: ~his resfonse 
causes channel end and device end with 
excefticn and wrong length record 
indicated. There is nc folling of 
comfonent(s) or terminal(s) on the 
2740D~; only the sending of the 
selecticn characters. 

Read Continue Channel Frograro 

Operation Address Flags TP-Op Cade Count 

1 • Write response Table CC, SLI 02 1 
(Circle Y) 

2.·Read data Area SLI 11 Length 

After the line connection has freviously 
been established, the read continue channel 
program is initiated by the problem program 
through the read/write routine; the program 
writes the response character and corrmand 
chains tc read data. 

Read Repeat Channel Program 

Operation Address Flags TP-Op Cade Count 

1 • Wri te negati ve response Table CC, SLI 02 1 
(Circle N) 

2. Read data Area SLI 11 Length 

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



Read Conversational Channel Program 

Operation Address Flogs .TP-Op Code Count 

1. Write 3 circle C s Table CD 02 3 

2. Write selection char Table CC, SLI 03 2 
(/ space) 

3. Read response Area CD 05 2 

4. Read data Area +2 SLI 11 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 interrupt 
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 be 
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 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 Flogs TP-Op Code Count 

1. Write response and Table CC, SLI 21 1 
deselect character 
(Circle 0 and circle C) 

2. Disable Zero SLI 21 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 0 and a circle C to deselect 
the terminal and then disable the line. 

If there is dynamic tuffering, three 
additional corr.rrands are generated in the 
channel program following the Write data 
command. See the secticn "Dynarric 
Euffering" for an explanation of the 
additional commands. 

Write Initial Channel Program 

Operation Address Flags TP-Op eade Count 

I. Disable Zero ee, Sli 01 1 

2. Enable Zero SLI 01 1 

Dial List ee, Sli 01 list 

3. Write pod characters rable ee, Sli 01 15 

4. Write circle 0 rable CD 08 1 

5. Write data Area SLI 11 Length 

6. Read response to VRC/lRC Respn+J 20 I 

The write initial channel prograrr 
initiated by the read/write routine 
disables and, then either: (1) dials a 
terrrinal, or (2) sets the enable latch 
within the line adapter so that the rerrote 
terminal rray dial the CFU. The selecticn 
of dial or enable depends upon whether the 
protlem prograrr. provides a dial list or an 
answer list when the WRITE Initial 
rracro-instruction is issued. 

If the enable corrrrand is issued and the 
terrrinal dials the CPU, an interrupt occurs 
and the channel end routine turns on the 
arrr-seeking bit in the seventh byte of the 
UCB. This is an indication to any 
subsequent halting of the I/C operation 
that data transrrissicn has tegun. If the 
bit is not turned on in the UCB after a 
write initial rracro-instruction is given, 
the terminal has not dialed the CPU. After 
turning cn the arrr-seeking tit, the channel 
end routine restarts the channel at the 
Write pad characters corrmand4 

After the pad characters, the channel 
program data chains to send a circle D 
before sending the data. The response tc 
VRC/lRC is read into the second byte of the 
field in the DECB (DECRESPN+l). 

, When dynarr.ic buffering is encountered in 
the read/write routine, three additional 
commands are generated and inserted in the 
channel program following the write data 
corrrrand. Refer to section "Dynarric 
Buffering- for an explanation of the 
additional comrr.ands. 
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Write Continue Channel Program 

Operation Address Flags TP-Op Code Count 

1. Wri te data Area CC, SLI 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+l (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, SLI 11 Length 

3. Read response to Respn + 1 20 1 
VRC/LRC 

The write conversational channel program 
first writes a circle 0 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+l). 

Write Positive Acknowledge and Disconnect 
Channel Program 

Operation Address Flags TP-Op Code Count 

1. Write circle 0 and Table CC,SL1 21 2 
deselect character 
(Circle C) 

2. Disable Zero SLI 21 1 

18 

~he Write pcsitive acknowledge channel 
program sends a circle C as a positive 
respcnse followed by a circle D to place 
the terminal in control mode. ~he line is 
then disabled. 

Write Negative Acknowledge Channel PrQ9~~~ 

Operation Address Flags TP-Op Code Count 

1. Write EOT Table CC, SLI 21 1 

2. Disable Zero SLI 21 1 

~he Write negative acknowledge channel 
program initiated by the read/write 
routine, writes an end-of-transmissicn 
character tc the terrrinal and resets, with 
a disable ccrrmand, the enable latch within 
the line adapter. 

Reset Following a Write 

Operation Address Flags TP-Op Code Count 

1. Write Ear Table CC, SLI Reset 1 

2. Disable Area SLI 
, 
Reset 1 

If WRI~E TIR, TTR, cr TVR is specified, 
the reset f~nction is added to the end of 
the basic channel prcgrams. The program 
writes an end-of-transrrission character to 
the terrrinal and resets, with a disable 
corrrrand, the enable latch within the line 
adapter. 



IBM 2740 WITH STATION CONTROL 

Read Initial Channel Program 

Operatian Address Flags TP-Op Code Caunt 

1. Write deselect characters Table CD 02 3 
(3 circle C.) 

2. Write palling character List CD 03 1 

3. Write space character Table CC, SLI 04 1 

4. Read respanse Area CD 05 2 

5. Read data Area +2 SLI 11 Length-2 

Initiated by the read/write routine, the 
read initial channel prograrr. places the 
line in control mode, polls the terminals, 
with one character followed by a space 
character, and reads the response to 
polling. If the response is positive, the 
response will be read into the first byte 
of the input area. The positive resFonse 
is followed by the message. Since the read 
response commant'J. specifies a count of 2 
(with no suppress length), the fositive 
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 r~ceived 
on the read response, only one byte of 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 lOS 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 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 

Operatian Address Flags TP-Op Code Count 

1. Reod skip Zero SLI, Skip 22 Length 

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

Write Initial Channel Frograrr 

Operation Address Flags TP-Op Cod. Count 

1. Write deselect characters Table CD 02 4 
(3 circle C50 and Circle 5) 

2. Write addressing character list CD 03 I 

3. Write space character Tabl. CC, SLI 04 I 

4. Rea d response Respn SLI 06 2 

5. Write circle 0 Table CD 04 I 

6. Write data Area SLI II 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 w~th 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 CEca (CECRESPN). The Write 
circle D·CCW· data chains to write the data. 

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 is sFecified by WRITE TIR, 
then the three circle Cs are sent to turn 
the terrrinal rr.otors off. The reset will be 
performed only if no errors occurred during 
the write for this reset. 
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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 C s) 

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 dato Area +2 SLI 11 Length-2 

The read initial channel program 
initiated by the read/write routine places 
the line in control mode, polls a terrrinal 
with one character followed by a space 
character and reads the response. (Control 
mode is that state of the system that 
allows a terminal to be selected.) The 
third command (read response characte~ 
specifies a data count of 2, with wrong 
length indication not suppressed, while the 
length of the response character is one 
byte. Unjer 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 nread 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 lOS for execution of the 
CCWs beginning with the one containing 
a 03 TP-Of code. 

Polling is terminated if the channel end 
routine detects a 1 in bit 7 of ICBFIAG2 of 
the lOB 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 

Operotlon Add'ess Flags TP-Op Code Count 

I Write response ((lIcle Yl Tobie CC, SLI 02 I 

2, Read dolo Area SLI " Length 

The read continue channel prograw is 
initiated by the problerr prograrr through 
the read/write routine after a successful 
read initial 0ferationi the frograrr writes 
the response character and corrwand chains 
to read data. 

Read ReFeat Channel Prograrr 

Operation Address Flogs TP-Op Code Count 

I. Write negative response (Circle N) Tobl. CC, SLI 02 I 

2. Read doto Area SLI " Length 

The read repeat channel frograrr 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 prograrr transmits a 
negative resfonse, and then chains to the 
second CCW to read data into the rrain 
storage ared originally specified. 

Read Skit 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 Table SLI 21 4 
deselect characters 
(3 circle C s) 

The reset CCW is chained to the last ccw 
of the basic channel prograrr 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 

,. Write deselect characters Table CD 02 4 
(3 circle Cs and circle S) 

2. Write addressing characters List CD 03 , 
3. Write space characters Table CC, SLI 04 , 
4, Read response Respn SLI 06 2 

5. Write circle D Tobie CD 08 , 
6. Write dota Area CC, SLI " Length 

7. Rea d response Respn+ , 20 , 

The write initial channel program, 
initiated by the read/write routine, places 
the line in control mode and informs it 
that the addressing fUnction will follow by 
circle S, addresses a terminal with a one 
character co1e 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 rrust 
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 EeL 
bit on (i.e., the entry is the last or only 
entry in the list), the read/write routine 
sets the command chaining cit on in the 
"read response to addressing" CC~: 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 corrmand 
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 I/O 
supervisor-to-channel end loop continues 
until the end of the addressing list (EOL 
bit on) has Deen reached. On the last 

addressing pass, the "read response to 
addressing" CCW is command chained to the 
"write circle ~"corrrrand. The "write data" 
corrrrand always chains to the "read response 
to LRC" corrrrand. 

When dynarric buffering is encountered in 
the read/write routine, three additional 
corrrrands are generated and inserted in the 
channel prograrr following the write data 
corrrrand. Refer to section "Dynarric 
Buffering" for an explanation of the 
adc~T.ional corrrrands. 

Write Continue Channel Program 

Operation Address Flags TP-Op Code Count 

1. Write data Area CC, SLI 11 Length 

2. Read response to LRC Respn +1 20 1 

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

When dynarric buffering is encountered in 
the read/write routine, three additional 
corrrrands are generated and inserted in the 
channel program following the write data 
corrrrand. Refer to the section "~ynarric 
Euffering" for an explanation of the 
additional corrrrands. 

Write Positive Acknowledge Channel Pr29~~~ 

Operation Address Flags TP-Op Code Count 

1 ,Wri te response and Table SLI 21 4 
deselect characters 
(Circle D and 3 
circle C s) 

The acknowledge channel prograrr, 
initiated by the read/write routine, 
transrrits the positive response character 
and three deselect characters to the 
terrrinal. The positive response character 
indicates to the terrrinal that the previous 
rressage was received without transmission 
errors by the CPU. After writing the 
circle ~, the prograrr writes the deselect 
characters. 
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Write Negative Aknowledge Channel Program 

Operation Address Flogs TP-Op Cod. Count 

1. Write deselect chorocfels TobIe Sli 21 3 
(3 eire Ie Cs) 

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

Operation Address Flogs TP-Op Cod. Count 

I. Writ. EOT Tobl. CC, Sli 21 1 

If reset was specified by WRITE TIR or 
TTR tbe reset function is added to tbe 
basic channel progra~. It is performed 
only if the basic program corrpleted withcut 
any errors. 



CHANNEL PROGRAMS FOR IBM 2741 
COMMUNICATIONS TERMINALS 

Read Initial Channel Program (Nonswitched 
Line) 

Operation Address Flags Tp-Op Code Count 

I. Prepare 0 CC,SlI 01 I 

2. Inhibit A,eo SlI II Length 

The prepare corrmand 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 

I. Disable 0 CC,SlI 01 I 

2. Enable 0 CC,SLI 01 I 

3. Prepare 0 CC,SLI 01 I 

4. Inhibit Area SLI II Length 

This channel program disables, then 
enables the line to receive a call from a 
remote terminal. The Prepare command 
conditions the TCU to read data from the 
terminal; the comwand is completed when the 
first character, EOA, is received. The 
Inhibit command reads the message text into 
the input area. 

Read Continue Channel Program 
Read Conversational Channel Program 

Read Conversational Channel Program 

Operation Address Flags Tp-Op Code Count 

I. Wnte EOT Tobie CC,SlI 02 I 

2. Prepare 0 CC,SLI 01 I 

3. Inhibit A,eo SLI II Length 

The Write EOT command sets the terminal 
to transmit state. 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. 

The same sequence of commands is used 
for both the Read Continue and the Read 
Conversational channel programs. 

Read Skip Channel Program 

Operation Address Flog. Tp-Op Code Count 

J. 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 Flog. Tp-Op Code Count 

J. Write text A,eo SLI II 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 Flogs Tp-Op Code Count 

I Write EOA Table CD 02 I 

2 Write text Area SLI II 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 Addren Flag' Tp-Op Code 

I Vir Ite 'ext Area CC,SLI II 

2 'illIte EOT Table CC,SLI 02 

3 Prepare 0 CC,SLI 01 

4, Inhibit Area SLI II 
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Count 

Length 

I 

I 

Length 

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, EOA, 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 

I. Disable 0 SLI 21 1 

The Disable command breaks the switched 
line connection. 



CHANNEL PROGRAMS FOR IBt-l 2848 - 2260 REMOTE 
LINES 

Read Initial Channel Program 

Operation Address Flogs TP-Op Cod. Count 

I. Write deselect characters Tabl. CD 02 16 
(1 5TX and 15 circle Cs) 

2. Write poll ing characters list CD 03 2 

3. Write READ MI code Tabl. CC.SlI 04 I 

4. Read response Area CD 05 2 

5. Read dato Areo+2 SLI II Length-2 

Initiated by the read/write routine, the 
read initial channel program places the 
line in control mode and polls a terrrinal 
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 
posi tive response (STX), chains the "read 
response" to read the message. On negative 
response (EaT), an interruption occurs. 
BTAM detects the ·polling restart TP-Op 
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 EaT 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 
pri'n ter is in a ready condi tion and if the 
buffer is empty. 

It is advisable for the user to set the 
End-of-L~st bit on in the printer. If it 
is not on, the information EOT or NAK is 

not posted and ETAM will restart polling 
and return control to the supervisor. 

General Pcll of a DisElay Contrel: The 
polling list must specify a general poll, 
with the seccnd byte a hexadecimal FF. If 
the printer has a status pending as a 
result of a previous request (printer 
status or WRITE Initial), this rressage will 
be transrritted and the "read response" CCW 
will chain te the read data CCW. 

If the printer is nct ready, the risplay 
Stations are scanned for a rressage. If a 
message is pending, it is sent. If there 
is no message waiting for transmission, a 
negative response ECT is received. The 
channel program is interrupted; ETAM 
detects the ·polling restart TP~Cp cede," 
updates the channel program, and returns 
control tc the supervisor. 

Read Continue Channel Program 

Operation Address Flags TP-Op Code Count 

1.Write ACK Table CC, SLI 02 1 

2.Read data Area SLI 11 Length 

The read continue channel program sends 
a positive response ACK and reads the 
message. If the previous operation was a 
specific poll of a display station, an ECT 
will be returned which ends the operaticn. 
If the previous operaticn was a general 
poll, a rressage (if ene is sending) will be 
received; otherwise an ECT is received. 

Read Repeat Channel Progra~ 

Operation Address Flags TP-Op Code Count 

1.Write NAK Table CC, SLI 02 1 

2.Read data Area SLI 11 Length 

The read repeat channel program sends a 
negative response NAK and reads the data. 

Read Skip Channel PrQ9!am 

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 
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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 

I. Write deselect characters Table CD 02 16 
(I STX and 15 ci.ele e,) 

2. Write polling characters list CD 03 2 

3. Write READ BUFFER code Table ee,SlI 04 I 

4. Read response Area CD 05 2 

5. Reod data Areo+2 Sli " Length-2 

The read buffer channel program is used 
for special a~~lications, ~rimarily 
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 dis~lay 
station buffer is then 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 Flogs TP-Op Code Count 

I.Write STX and EOT Table SLI 21 4 
sequence (3 circle C s) 

If reset was specified by READ Tl~, ~~R, 
TPR, or TBR, the reset command will be 
added to the end of the corresponding-basic 
channel' prograrr. The reset will be 
performed only if the basic channel frog ram 
completes without error. 

Write Initial Channel Program 

Operation Addre .. Flags TP-Op Code eaunt 

I. Writ. desel.ct characte" Tabl. CD 02 16 
(I STX and 15 clrcl. C.) 

2. Write addreuing characters List CD 03 2 

3. Write WRITE cod. Tabl. ee,Sll 04 I 

4. Read response Relpn ee 06 I 

5. Wrlt.STX Tabl. CD 08 I 

6. Write dato Area ee, SLI II length 

7. Read response to Text Relpn+1 20 I 
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The write initial channel program is for 
either the ~rinter cr the display staticn. 
The channel program places the line in 
control rrcde, sends the addressing 
characters and sends the WRITE code. If a 
printer is addressed, the "read response" 
CCW reads the addressing sequence response. 
If either an ECT or a NAK (negative 
responses) is received, there is an 
interrupt. ~he ECT indicates the printer 
is nct ready, and the NAK indicates the 
printer is ready but that the buffer is not 
em~ty. Either of these sets is a printer 
request. 

If the res~onse is positive (ACK) which 
indicates that the printer is ready and the 
buffer is empty, the "read response" CCW 
comwand chains to send the S~X (start of 
text character) and then send the data. If 
a transrrission error cccurs, the operaticn 
is sto~ped and the printer buffer is 
cleared. (Retransmissicn may be retried 
with a WRITE Continue rracro-instruction.) 

If a dis~lay station is addressed, the 
"read response" CCW reads the addressing 
sequence response which is normally 
positive lACK) chains to read the data. If 
a transrrissicn error occurs, the user rray 
retry by issuing a WRITE Continue but the 
erroneous rressage will not be cleared. The 
user rray issue a WRITE Erase to resend the 
same rressage, or a READ BUFFER and Write 
Erase if several messages were dis~layed. 

Write at Line Address Channel Pr£9~ 

Operation Address Flogs TP-Op Code Count 

1. Write deselect characters Table CD 02 16 
(I STX and 15 clrcl. e,) 

2. Write addressing characters list CO 03 2 

3. Writ. WRITE LINE cod. Tabl. ee, Sli 04 I 

4. Read response Respn ee 06 I 

5. Write STX Tabl. CD 08 I 

6. Write at line Area ee, Sli 10 length 

7. Read response to text Relpn+1 20 I 

The write at line address channel 
frogram flaces the line in control rrode, 
addresses a terrrinal with a two character 
code, and sends the WRITE LINE ccde to 
iniicate the oferation to the 2848. ~he 
resFonse to addressing is read, if it is 
~ositive, the read respcnse chains to write 
the STX character and the data. If the 
res~cnse is negative, the channel program 
is terminated. The cursor is positioned on 



a specified line and the characters are 
displayed from that point. The response is 
read into the secon1 byte of the response 
field in the DECB. If a transmission error 
OccurreJ, the user may retrY'sending the 
message with a WRITE Continue. The data 
will be displayed starting at the same 
line. 

Write Erase Channel Program 

Operation Address Flags TP-Op Code Count 

1. Write deselect characters Tabl. CD 02 16 
(I STX and 15 circle Cs) 

2. Write addressing characters list CD 03 2 

3. Write ERASE Cade Table CC,SLI 04 1 

4. Read response Raspn CC 06 1 

5. Write STX Table CD 08 1 

6. Write data Area CC, SLI II length 

7. Read response to text Respn+1 20 I 

The write erase channel ~rogram 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 response 
to addressing is read in the first nyte of 
the res~onse field in the DECB (DECHESP~. 
If 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 followe~ by data. The response 
to text is read into the ~econd byte of the 
DECh response field. If a transmission 
error occurred, the user may issue another 
wRITE Erase n,acro-instruction to send the 
same message. 

write Continue Channel Program 

Operatlan Add ..... Flags TP-Op Code Count 

l. Write STX Table CD 08 1 

. 2. Write data Area CC, SLI II length 

3. Read response to text Raspn+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 

I.Write STX Table SLI 21 4 
and deselect characters 
(3 circle C s) 

~he write positive acknowledge channel 
program sends a positive response STX and 
three circle Cs to place the line in 
control rrode. 

Write Negative Acknowledge Channel Program 

Operation Address Flags TP-Op Code Count 

1. Write deselect characters Table SLI 21 3 
(3 circle C s) 

The write negative acknowledge channel 
program turns the terrr.inal rrotors off. 
There is no positive response character 
sent. 

Reset Followed by a Write 

Operation Address Flags TP-Op Cade Count 

,. Write deselect characters Tabl. SLI 21 4 
(STX and 3 circle CI) 

If reset is specified ty WRI~E ~IR, ~LR, 
TSR, or i~R, the reset command is added to 
the corresponding basic channel prograrr. 
It sends thr~e circle Cs to turn the 
terrrinal rrotors 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. 

r-----------------T-------------------------------------, 
, Read, , 
, operation I Devices I 
~----------T------t-----~------~-----T-------T-------_i 
I I I * I * I * I I * , 
, Name I Code I 1030 I 1050 I 1060 , 2740S I 2740SC I 
~----------t------t-----_+------t------t-------t-------_i 
I Initial I TI I X I X , X I X I X I 
I I I I I I I I 
I Continue I TT I X I I X, I I 
, I I I I I I , 
,Repeat I TP , X, I X, I I 
~----------~------~------~------~------~-------~--------~ 
, *Reset option 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---------T---------T--------------T-----------, 
I operation ,Address I Flags I TP-OP Code ,Count I 
~-----------------------t---------t---------t--------------t-----------i 
, I' I I I 
, 1. Write EaT-Sequence ,table ,CC,SLI, 02 I 3 I 

, '" I I , 2. Poll lany entry' CC,SLI I 03 I k*n I 
, '" I I , 3. Nap ,Poll I SLI ,09 I 1 , 
, 'command 'I I I 
I I I' I I 
, 4. Read Index ,area, CD ,OA I 2 I 
I 'I' I I 
, 5. Read Text ,area+2, {CC),SLI, 11 I length-21 
~-----------------------+---------t---------t--------------t-----------i 
, '" I I , 6. Write @©©© ,table ,SLI ,21 I 4 , L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ J 

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 Nap is the last comrrand executed on a negative response to polling 
at the end of the list. Upon a positive response to polling, the Read 
Index comrrand 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 ~ext command reads the remaining text of the 
message. ~he 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 

r-----------------------T-----------------T-------~---------T--------, 
I operation I Address I Flags ITP-OP codelcount I 
~-----------------------+-----------------+--------t----------+_------~ 
1. Write EO~ Sequence Itable CC,SLI 02 3 

I 
2. Poll lany entry in list CC,SLI 03 k*n 

I 
3. TIC 12nd Poll command SLI 09 1 

I 
4. TIC IRead Index 

I command 
I 

5. Poll Ifirst entry 
lin list CC,SLI 03 k*n 
I 

6. TIC 12nd Poll command SLI 09 1 
I 

7. Read Index larea CD OA 2 
1 I 

8. Read Text larea+2 I (CC).SLII11 length-2 

~--------~-------------+_----------------+--------+----------t--------i 
19. write ©©©© Itable I SLI 121 14 I L _______________________ ~ ________________ ~ _______ ~ __________ ~ ________ J 

The line is placed in control mode by sending the EaT-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 nUF~er 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 Controls 
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 Naps 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) 

r-----------------------~--------T---------T-------------~-----------, 
1 Operation I Address 1 Flags 1 TP-OP Code I Count I 

~-----------------------+_--------+---------+--------------+-----------i I 1. Write Positive I I 1 I I 
1 Response and I table 1 CC.SLI 1 02 I 4 I 
I EOT-Sequence I 1 I I I 
1 1 1 I I I 
I 2. See the discussion I I I I I L ___________ ~ ___________ ~ ________ ~ _________ ~ _____________ ~ ___________ J 

A positive response circle Y 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. 

READ Repeat (TP) 

r-----------------------~--------T---------T-------------~-----------, 1 Operation I Address I Flags I TP-OP Code I Count I 
~----------------------_+_--------+---------+-------------_+-----------i I 1. Write Negative I I' I I I 
1 Response and I table 1 ee, SLI 1 02 I 4 J 
I EOT-Sequence 1 1 1 I I 
1 I 1 I I I 

'I 2. See the discussion I I 1 I I L _______ ~ ______________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

A negative response circle Nand EOT-Sequence of 3 circle es is sent 
te 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/O module 
containing the model channel commands, and the value coded in the UNIT 
operand of the IODEVICE macro instruction are as follows: 

Configuration 

Nonswitched point-to-point 
Switched point-to-point 
Nonswitched Multipoint 

IODEVICE 
Module 

IGG019M5 
IGG019M6 
IGG019PC 

IODEVICE 
UNIT Operand 

BSCl 
BSC2 
BSC3 

For'any given line configuration, the channel programs may be used 
for any of the types 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 Interrupt 

The channel programs for these options are as follows. 

Read "Initia,l (Tn 

Read TI monitors the line for an incoming character, which should always 
De an ENQ, sends a positive response, and receives a message block from 
a remote station. 
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r-----------------------T---------T---------T--------------~-----------1 
I Operation I Address I Flags 1 TP-OP Code I Count 1 
~-----------------------+---------+---------+--------------+-----------f 
I 1. Prepare I 0 ICC. SLI I 01 I 1 I 
I I r I I I 
I I I I I I 
I 2. Read ENQ I Response I SLI I 08 I 2 I 
I I I I I I 
I I I I I I 
I 3. Write response I Table ICC,. SLI I 08 1 2 I 
I I I I I I 
I I I I 1 I 
I 4. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. This command 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. 

3. An ACK-O sequence is sent to the remote station. to indicate that 
the central computer is ready to receive. 

4. A message block is read from the remote station. 

Read Continue (TT) 

Read TT i~ 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-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ 
I 1. Write ACK-O or I Table I CC.SLI I 08 I 2 I 
I ACK-1 I I I I I 
I I I I I I 
I 2. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. A positive response to text (ACK-O 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 by user-specified graphic characters. 
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r-----------------------T---------T---------T--------------T-----------, 
I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i 
I 1. Write graphics I Area I CD I 01 I Length I 

I I I I J I 
I 2. Write ACK-O or I Table I CC.5LI I 08 I 2 I 
I ACK-1 I I I I I 
I I I I I I 
I 3. Read Text I Area I 5LI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ _____________ ~ ___________ J 

1. One to seven graphics are sent to the remote station. 

2. A positive response to text (ACK-O or ACK-1) is sent to the remote 
station. 

3. A message block is read from the remote station. 

Read Repeat (TP) 

Read ~P is for use following unsuccessful receipt of a message block 
from a remote station. It sends a negative response and reads a message 
block fro~ 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---------T--------------~-----------, 
I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------+-----------i 
I 1. Write NAK I Table I CC,5LI I 08 I 1 I 
I I I I I I 
I 2. Read text I Area I 511 I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 (TP1) 

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. 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------~ 
I 1. Write graphics I Area I CD I 01 I Length I 
I I I I I I 
I 2. Write NAK I Table I CC,5LI I 08 I 1 I 
I I I I I I 
I 3. Read text I Area I 5LI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 co~mand ends imroediately). 

r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP code I count I 

~-----------------------+---------+---------+_-------------+-----------i 
I 1. Prepare I 0 ICC. SLI I 01 I 1 I 

I I I I I I 
I 2. Read ENQ I Response I SLI I OB I 2 I L _______________________ i-________ ~ _________ ~ ______________ ~ ___________ J 

1. This coromand 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. 

r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------i 
I 1. Read ENQ I Response I SLI I OB I 2 I 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--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

~-----------------------+---------+---------+--------------+-----------i 
I 1. Write RVI sequence I Table I CC,SLI I 08 I 2 I 

I I I I I I 
I 2. Read Text I Area I SLI I 11 I Length I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ J 

1. A 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-O 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 

Write Initial (TI) 
Write Initial and Reset (TIR) 

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 te~_ is received. 

r----------------------~--------T--------_y--------------T-----------, I Operation , Address 'Flags I TP-OP Code J Count I 
t-----------------------f---------+---------+--------------+-----------i 
, 1. Write ENQ I Table I CC.SLI I 03 I 1 I 
I 'I I I I 
I 2. Read response I Response, SLI 'OC I 2 I 
I I' I I I 
I 3. Write text ,Area I Cc" SLI , 11 I Length I 
I 'I I I I 
I 4. Read response , Response I SLI I 2S I 2 I 
I I' I I I 
I 5. Write EOT ,Table I SLI ,21 I 1 I 
I (TIR only) , I I I I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O. the channel program is restarted at the next 
command. If the response is not ACK-O. 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-O 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 EOT 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. 

r-----------------------~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i 

1. Write ENQ I Table I CC,SLI 03 I 1 I 
I I I I 

2. Read response I Response I SLI oc I 2 I 
I I I I 

3. Write text I Area ) CC,SLI 11 I Length I 
I I I-I 

4. Write DLE ETX I Table I CC,SLI 13 I 2 I 
I I I i 

5. Read response I Response) SLI 25 I 2 I 
I I I I 

6. Write EOT I Table I SLI 21 I 1 I 
(TIXR only) I I I I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O, the channel program is restarted at the next 
command. If the response is not ACK-O, 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-O or ACK-1). the condition is indicated in 
the DECB and the operation is posted complete (regardless of whether 
the Reset option was specified). 

b. 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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Write 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). 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------t---------+--------------t-----------i 
I 1. Write ENQ I Table ICC, SLI I 03 I 1 I 
I I I I I I 
I 2. Read ACK-O I Response I SLI I OC I 2 I 
I I I I I J 
I 3. write text I Area I CC,SLI I 11 I Length I 
I I I I I I 
I 4. Read response I Area I CD,SLI I 25 I 20 I 
I I I I I I 
I 5. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ J 

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-O, the channel program is restarted at the next 
command. If the response is not ACK-O, the operation is posted 
complete, with or without error. 

3. A message block is sent to the remote station. 

4. 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. 

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 by a message block (if any). 

r-----------------------~--------T---------T--------------T-----------l 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------t---------+--------------+-----------1 
I 1. Write ENQ I Table CC.SLI I 03 I 1 

I I I 
2. Read response I Response SLI I OC I 

I I I 
3. Write text I Area CC. SLI I 11 I, 

I I I 
4. Write DLE ETX I Table CC.SLI I 13 I 

I I I 
5. Read response I Area CD.SLI I 25 t 

I I I 
6. Read text I Area+20 SLI I 11 I 

I I I 

2 

Length 

2 

20 

Length 
-20 

-----------------------~--------~---------~--------------~-----------
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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-O, the channel program is restarted at the next 
command. If the response is not ACK-O, 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. 

r-----------------------T---------T---------T--------------T-----------, 
I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ I 1. write text I Area ,CC,SLI, 11 I Length I 
I 'I I I I I 2. Read response , Response, SLI I 25 I 2 I 
I 'I' I I I 3. write EOT ,Table, SLI I 21 I 1 I 
I (TTR only) I I I I I 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-O 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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r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code 1 Count 1 
r-----------------------+---------+---------+--------------+-----------~ 
I 1. write text I Area I CC,SLI I 11 I Length ! 
I I I I I 1 
I 2. write DLE ETX I Table I CC.SLI I 13 I 2 I 
I I I I I I 
I 3. Read response I Response I SLI I 25 I 2 1 
I I I I II 
I f4. Write EOT I Table I SLI I 21 I 1 I 
I (~TXR only) I I I I I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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-O 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 EOT 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 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). 

r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

r-----------------------+---------+---------+--------------+-----------~ 
I 1. write text I Area I CC,SLI I 11 I Length I 

I I I I I I 
I 2. Read response I Area I CD.SLI I 25 I 20 I 
I I I I I I 
I 3. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ 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-----------, 
I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ 
I 1. Write text I Area I CC,5LI I 11 I Length I 
I I I I I I 
I 2. Write DLE ETX I Table I CC,5LI I 13 I 2 I 
I I I I I I 
I 3. Read response I Area I CD,5LI I 25 I 20 I 
I I I I I I 
I 4. Read text I Area+20 I 5LI I 11 I Length I 
I I I I I -20 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 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 rerr,ainder 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--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ 
I 1. write ENQ I Table I CC.SLI I 03 I 1 I 
I I I I I I 
I 2. Read response I Area I SLI,CD I 25 I 20 I 
l • I I 1 
I 3. Read text I Area+20 I 8LI I 11 I Length-20 L ____________ L ____ 1 ____ -l _______ .....l ______ 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 ORCRRSPN 
area if count is equal to or less than 2. If the response is 
message text exceeoing 20 characters, this command is data-chained 
to the next command. 0therwise, the operation is posted complete, 
with or without error. 

3. The remainder of the message hlock is read from the rp.mote st.ation. 
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write Reset (TR) 

write TR is for use when the central computer wishes to relinquish use 
of the line. 

r-----------------------~--------T---------T--------------y-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

~-----------------------+_--------+---------+--------------t-----------i 
I 1. Write EOT I Table I SLI I 21 I 1 I L _______________________ i-________ ~ _________ ~ ______________ ~ ___________ J 

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 
alternating acknowledgment (ACK-O or ACK-l); 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 rec'eiving text. 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ 
I 1. Write WACK I Table I CC,SLI I 01 I 2 I 
I I I I I I 
I 2. Prepare I Zero I CC,SLI I 01 I 1 I 
I I, I 1 , 
I 3. Read ENQ I Response I SLI I on I 2 I L _____________ J.. _____ L ____ L _______ 1 ____ __ ..l 

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 ci1aracter. 

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-O sequence must be sent. 

r-----------------------~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------t---------+---------t--------------t-----------i 
I 1. Enable I 0 I CC~SLI I 01 J 1 I 
I I I I I I 
I 2. Read ID ENQ I List I SLI I 07 (OB)* I List 1 
I I I I I I 
I 3. Write ID ACK-O I List I CC~SLI I 03 I List I 
I I I I I I 
I 4. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

*TP-Op Code for Dial List 

1. The Enable command conditions the data adapter to answer calls from 
a remote station. 

2. 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 10 sequence is optional 1 the ENQ must 
always be present.) 

3. The identification sequence of the central computer, followed by 
ACK-O, is sent to the remote station. (The 10 sequence is optionall 
the ACK-O must always be present.) 

4. 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 
OIALST format, dials the remote station whose telephone number apoears 
in the list, exchanges identification sequences with it, and receives a 
message block. 
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r--------------------~--~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------~ 

1. Dial List I CC1SLI 01 List I 
I I 

2. write ID ENQ List I CC,SLI 03 List I 
I I 

3. Read ID ACK-O List I SLI 07 (OC)* List I 
I I 

4. write EOT Table I CC,SLI 08 1 I 
I I 

5. Read ENQ Response I SLI OB 2 I 
I I 

6. write ACK-O Table I CC,SLI 08 2 I 
I I 

7. Read text Area I SLI 11 Length I _______________________ ~ ________ ~ _____ - ___ ~ ______________ ~ ___________ 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-O) 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-O 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-O 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-O 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-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
t-----------------------+---------+---------+--------------t-----------i 
I 1. Enable I 0 ICC., SLI I 01 I 1 I 
I I I I I I 
I 2. Write tone I List I CCwSLI I 01 1 List I 
I I I I I I 
I 3. Read ID ENQ I List I SLI I 07 I List I 
I I I I I I 
I 4. Write ID ACK-O I List I CC.,SLI I 03 I List I 
I I I I I I 
I 5. Read Text I Area I SLI I 11 I Length I l _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O, is sent to the remote station. (The ID sequence is optional; 
the ACK-O must always be present.) 

5. A message block is read from the remote station. 

Read Connect {TC> (Using Automatic Answering List - SWLST) 

Read TC establishes 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 corr.mand to send the ID ACK-O sequence (or ACK-O 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, ~TAM immediately posts normal completion (X'7F t ). 

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 
Ir/i th the Enab Ie command. 

If DLE EOT was received, BTAM turns on bit 1 of DECFLAGS and posts 
normal coropletion. 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------t---------t--------------t-----------i 
I 1. Enable I 0 ICC. SLI 01 1 I 
I I I I 
I 2. Read ID ENQ I List I SLI 07 List I 
I I I I 
I 3. write ID ACK-O I List I CC&SLI 03 List I 
I I I • 
I 4. Read text I Area I SLI 11 Length I 
I I I I 
I 5. write DLE EOT I Table I CC,SLI 21 2 I 
I I I I 
I 6. Disable I 0 I CC,SLI 21 1 J 
I I I I 
I 7. TIC I I SLI 09 1 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O sequence (or ACK-O 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 Disable 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. 
exqept 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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r-----------------------T---------T---------T-------------~-----------, 
I operation I Address I Flags I TP-OP Code I Count I 

~-----------------------t---------t---------t--------------t-----------i 
I 1. Enable 0 I CC.SLI 01 1 I 
I I 
I 2. Write tone User I CC.SLI 01 Length 
I area t 
I I 
I 3. Read ID ENQ List I SLI 07 List 
I I 
I 4. Write ID ACK-O List I CC.SLI 03 List 
I I 
I 5. Read text Area I SLI 11 Length 
I I 
I 6. Write DLE EOT Table I CC,SLI 21 2 
I I 
I 7. Disable 0 I CC.SLI 21 1 
I I 
I 8. TIC I SLI 09 1 L _______________________ ~ _________ ~ _________ ~ ___ -------____ ~ __________ _ 

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-------------~-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

~-----------------------+_--------t---------t--------------t-----------i 
I 1. Write ACK-O I Table I CC.SLI I 08 I 2 I 
I or ACK-1 I I I I I 
I I I I I I 
I 2. Read text I Area I SLI I 11 I Length I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ J 

1. A positive response to text (ACK-O 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 by user-specified graphic characters. 

r-------------------~---~--------T---------T-------------~-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------t---------t---------t--------------t-----------~ 
I 1. Write graphics I Area I CD I 01 I Length I 
I I I I I I 
I 2. Write ACK-O or I Table I CC.SLI I 08 I 2 I 
I ACK-1 I I I I , 
I I I I I I 
I 3. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ L ______________ ~ ___________ ~ 
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1. One to seven graphics are sent to the remote station. 

2. A positive response to text (ACK-O 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 res ending the same message block that elicited the negative 
response. 

r----------------------~--------T---------T-------------~-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------t-----------1 
I 1. write NAK I Table I CC.SLI I 08 I 1 I 
I I I I I I 
I 2. Read text I Area I SLI I 11 I Length I L _______________________ ~ _________ ~ _________ ~ ______________ L ___________ 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. 

r-----------------------~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------t--------------t-----------i 
I 1. Write graphics I Area I CD I 01 I Length I 
I I I I J I 
I 2. Write NAK I Table I CC,SLI I 08 J 1 I 
I I I I I I 
I 3. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 established. 
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r-----------------------~--------T---------y_------------_y-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+_-------------+-----------i I 1. Read ENQ I Response I SLI I OB I 2 I 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 ssending message text. or it may send 
EOT. signifying that it has finished sending. 

r----------------------~--------T---------T-------------_y-----------, I Operation I Address I Flags I TP-OP Code I Count I 
r-----------------------+---------+---------+--------------+-----------i I 1. Write RVI sequence I Table I CC.SLI I 08 I 2 I 
I I I I I I 
I 2. Read Text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ L ______________ ~ ___________ J 

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-O or ACK-l). 

2. A message block or EOT is received from the remote station. 

WRITE CHANNEL PROGRAMS 

Sixteen options are available for the WRITE macro instruction. The 
operation codes and the corresponding options are: 

TI 
TIX 
TIE 
TIV 
TIVX 
TC 
TT 
TTX 
TTE 
TTV 
TTVX 
TQ 
TR 
TW 
TB 
TD 

- 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-Be fore-Transmit 
- Write Break 
- Write Disconnect 

The channel programs for these options are as follows. 
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Write Initial (TI) 

Write TI dials the remote station whose telephone number a~pears in the 
addressing list, exchanges identification sequences with it. sends a 
message block, and receives a response to text. 

r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count J 
~-----------------------+_--------+---------+--------------t-----------i 
I 1. Dial I List ICC" SLI I 01 I List I 
I I I I I I 
I 2. write ID ENQ I List I CC,SLI I 03 I List I 
I I I I I I 
I 3. Read ID ACK-O I List I SLI I 07 I List I 
I I I I I I 
I 4. write text I Area I CC,SLI I 11 I Length I 
I I I I I I 
I 5. Read response I Response I SLI I 25 I 2 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O) 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 
o~eration is posted complete-with-error. (The ID sequence is 
optional; the ACK-O 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 it is not the 
expected response (~CK-O or ~CK-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. 

r----------------------~--------T--------~-------------~-----------, 
I Operation I Address I Flags I TP-OP Code J Count I 
~-----------------------+_--------+---------+--------------t-----------i 
I 1. Dial I List ICC. SLI I 01 I List 
I I I I I 
I 2. Write ID ENQ I List I CC,SLI I 03 I List 
I I I I I 
I 3.. Read ID ACK- 0 I List I SLI I 07 I List 
I I I I I 
I 4 .• Write text I Area ICC" SLI I 11 I Length 
I I I I I 
I 5. Write DLE ETX I Table I CC"SLI I 13 I 2 
I I I I I 
I 6. Read response I Response I SLI I 25 I 2 L _______________________ ~ _________ ~ _________ ~ _____________ ~ __________ _ 

1. The telephone number of the remote station is dialed. 
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2. The identification sequence of the central computer, followed by 
ENQ, is sent to the remote station. (The 10 sequence is optional: 
the ENQ must always be present.) 

3. The identification sequence (followed by ACK-O) 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 10 sequence is 
optional: the ACK-O 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 OLE 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 it is not the 
expected response (ACK-O or ACK-1), that fact is indicated in the 
OECB. 

write Initial Transparent Block (TIE) 

Write TIE functions identically to Write Initial Transparent (TIX) 
except that the fifth command sends a OLE ETB sequence instead of a OLE 
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). 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count 1 
~-----------------------+---------+-~-------+--------------t-----------i 

1. Oial List I CC,SLI , 01 I List I 
I I I I 

2. Write 10 ENQ List I CC,SLI I 03 I List I 
I I I I 

3. Read ID ACK-O List I SLI I 07 I List I 
I I I I 

4. Write text Area I CC.SLI I 11 J Length I 
I I I I 

5. Read response Area I CO,SLI I 25 I 20 I 
I I I I 

6. Read text Area+20 I SLI I 11 I Length I 
I I I -20 I L ______________________ -L-________ ~ _________ ~ ______________ ~ ___________ J 

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-O) is received from the 
remote station and is compared with the expected sequence contained 
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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-O must always be present.) 

4. A message block is sent to the remote station. 

S. 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 ~ 
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-----------, I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------+-----------i 

1. Dial List CC.SLI 01 I List 
I 

2. Write 10 ENQ List CC.SL1 03 I List 
I 

3. Read 10 ACK-O List SLI 07 I List 
I 

4. Write text Area CC.SL1 11 I Length 
I 

5. Write OLE ETX Table CC.SL1 13 I 2 
I 

6. Read response Area CD.SLI 25 I 20 
I 

7. Read text Area+20 SL1 11 I Length 
I -20 

-----------------------~--------~---------~--------------~-----------

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 1D sequence is optional; 
the ENQ roust always be present.) 

3. The identification sequence (followed by ACK-O) 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 1D sequence is 
optional; the ACK-O 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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1. The remainder of the message block is ~ead from the remote station. 

Write Connect (TC) 

Write TC is for use when calls to remote stations must be initiated 
manually by the console operator rather than by program control. 

r-----------------------~--------T---------T-------------~-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i I 1. Enable I 0 I CC.SLI I 01 I 1 I 
I I I I J I 
I 2. write ID ENQ I List I CC.SLI I 03 I List I 
I I I I I I 
I 3. Read ID ACK-O I List I SLI I 07 I List I ~ _______________________ ~ _________ ~ ________ ~ ______________ ~ ___________ J 

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-O) 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-O 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. 

r-----------------------~--------T---------T--------------T-----------, I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i I 1. Write text I Area I CC.SLI I 11 I Length I 
I I I I I I 
I 2. Read response I Response) SLI I 25 I 2 I 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-O or ACK-1). that fact is indicated in the 
DECB. 

Write Continue Transparent (TTX) 

write ~TX 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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r-----------------------T---------T---------T-------------~-----------, 
,Operation I Address I Flags I TP-OP Code I Count I 
~----------------------_+_--------t---------t--------------t-----------i 
I 1. write text I Area I CC.SLI I 11 I Length I 
I I I I I t 
I 2. Write OLE ETX I Table I cc. SLI I 13 I 2 I 
I I I I I I 
I 3. Read response I Response' SLI I 25 I 2 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. A message block is sent to the remote station. 

(Note: The length specified should not include the ETX that might 
have teen placed in the buffer during a previous operation.) 

2. The two-character sequence OLE 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-O 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 OLE ETB sequence instead of a OLE 
ETX sequence; only the ETB appears in the input buffer of the remote 
station. 

Write continue Conversational (TTV) 

write TTV is for use aft~r 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). 

r-----------------------.---------T---------T-------------~-----------, I Operation I Address 'Flags I TP-OP Code ,Count I 
~-----------------------+---------+---------+--------------t-----------i 
, 1. write text I Area I CCwSLI I 11 I Length , 
I I I I I I 
I 2. Read response ,Area I CD.SLI I 25 ,20, 
, I I I I , 
I 3. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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. 
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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-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

~-----------------------+---------+---------+--------------+-----------~ 
I 1. Write text I Area I CC.SLI I 11 I Length I 

I I I I I I 
I 2. write DLE ETX I Table I CC.SLI I 13 I 2 I 
I I I I I I 
I 3. Read response I Area I CD .. SLI I 25 I 20 I 
I I I I I J 
I 4. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. A message block is sent to the remote station. 

(Note: 'I'he 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). 

r-----------------------~--------T---------T--------------T-----------, 
I Operation I Address J Flags I TP-OP Code I Count I 
~-----------------------+_--------t---------t--------------+-----------i 
I 1. write ENQ I Table I CC,SLI I 03 I 1 I 
I I I I I I 
I 2. Read response I Area I SLI,CD I 25 I 20 J 

L':':_Rea~ text ____ J~r..:.a+2~J~LI _J_ll ____ LLength-2~1 
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-----------, 
I operation I Address I Flags I TP-OP Code J Count I 
~-----------------------t---------t---------t--------------t-----------i 
I 1. Write EOT I Table J CC.,SLI I 08 I 1 I 
I I I I I I 
I 2. Read response I Response I SLI I OB I 2 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

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-O 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--------------T-----------, I Operation I Address J Flags I TP-OP Code I Count I 
~-----------------------t---------t---------t--------------t-----------i 
I 1. Write WACK I Table I CC,SLI I 01 I 2 I 
I I J I I I 
I 2. Read ENQ I Response J SLI I OB I 2 I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ 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. 

r-----------------------T---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------t---------t--------------t-----------i 
I 1. Disable I 0 I SLI I 21 ill 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---------T--------------T-----------1 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------t-----------i 
I 1. write DLE EOT I Table I CC,SLI I 21 I 2 I 
I I I I I I 
I 2.. Disal:le I 0 I SLI I 21 I 1 I L _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ 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 MULTIPOIN'I' LINE 

READ CHANNEL PROGRAMS 

Seven 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 

TQ - Read Inquiry 

TRV - Read 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. If all stations return negative responses. or if any station 
fails to respond at all, the channel program ends. 

r-----------------------~--------T---------T-------·------~-----------1 
I Operation I Address J Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------t-----------i 
I 1,. Write EOT (Poll) I Table I cc., SLI I 02 I 1 I 
I I I I I J 
I 2. Poll I List I CC.SLI I 03 I List I 
I I I I I J 
I 3. I/O No-op I 0 I SLI I 09 I 1 I 
I I I I I I 
I 4. Read index I Area I CD I OA I 2 I 
I I I I I I 
I 5. Read text I Area+2 I SLI I 11 I Length-21 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 ~tations 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. 

r-----------------------~--------T---------T-------------~-----------, I Operation I Address I Flags • TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------+-----------f 

1. Write EOT Table CD.SLI 08 1 I 
I 

2. Poll List CC.SLI 03 List I 
I 

3. TIC SLI 09 1 I 
I 

4. TIC SLI 09 1 I 
I 

5. Poll List Cc., SLI 03 List I 
I 

6. TIC SLI 09 1 I 
I 

7. Read index Area CD OA 2 1 
I 

8. Read text Area+2 I SLI 11 Length-21 _______________________ ~ _________ ~ _________ ~ ______________ ~ ___________ J 

1. The ECT character places all remote stations on the line in control 
mode. 

2. This corrmand 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 CSW, 
which causes the next command 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'41' 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. 
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Read Continue (TT) 

Read ~T 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-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i 
I 1. Write ACK-O I Table ICC" SLI I 08 I 2 I 
I or ACK-1 I I I I I 
I I I I I I 
I 2. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ _____________ -L ___________ J 

1. A positive response to text (ACK-O 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 cy user-specified graphic characters. 

r-----------------------~--------T---------T--------------~-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 

~-----------------------+---------t---------+--------------t-----------i 
I 1. Write graphics I Area I CD I 01 I Length I 
I I I I I I 
I 2. Write ACK-O or I Table I CC.SLI I 08 I 2 I 
I ACK-1 I I I I I 
I I I I I ! 
I 3. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. One to seven graphics are sent to the remote station. 

2. A positive response to text (ACK-O 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 resen1ing the same message block that el~cited the negative 
response. 

r-----------------------~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-------------~---------+_--------+---------+--------------t-----------i 
I 1. Write NAK I Table I CC.SLI I 08 I 1 I 
I I I I I I 
I 2. Read text I Area I SLI I 11 I Length I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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. 

r-----------------------~--------T---------T--------------~-----------, I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------+-----------f I 1. Write graphics I Area I CD I 01 I "Length I 

I '" I I I 2. Write NAK 'Table I CC.SLI , 08 I 1 I 

I '" I J I 3. Read text ,Area I SLI I 11 I Length I L _______________________ i-________ ~ _________ ~ ______________ ~ ___________ 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 Inguiry (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. 

r-----------------------T---------T---------T--------------T-----------, I Operation , Address 'Flags ,TP-OP Code I Count I 
~----------------------+---------+---------+--------------t-----------~ I 1. Read ENQ , Response' SLI ,OB I 2 J L _______________________ i-________ ~ _________ ~ ______________ ~ ___________ 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-----------------------y---------T---------T--------------T-----------, I Operation J Address I Flags ,TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------~ 
, 1. Write RVI sequence 'Table 'CC, SLI , 08 I 2 I 
I 'J' I I I 2. Read text I Area J SLI ,11 I Length I L _______________________ i-________ ~ _________ ~ ______________ ~ ___________ 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-O 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-Trans~it 

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--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------t-----------i 

1. Write EOT I Table CC.SLI 02 1 

2. Write addressing 
characters 

3. Read response 

4. Write text 

5. Read response 

6. Write EOT 

I 
I List CC.SLI 
I , 
I Response SLI , 
I Area 
1 

CC.SLI 

I Response SLI , 
, Table SLI 

(TIR only) I 

03 List 

06 2 

11 Length 

25 2 

21 1 
_______________________ i-________ ~ _________ ~ ______________ ~ __________ _ 

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. If 
the response is ACK-O, 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-O 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 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 wode 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-----------------------y---------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~----------------------_+_--------+---------+--------------+-----------f 

1. Write EOT Table CC.SLI 02 1 J 

2. Write addressing List CC.SLI 03 List 
characters 

3. Read response Response SLI 06 2 

4. Write text Area CC,SLI 11 Length 

5. Write DLE ETX Table CC,SLI 13 2 

6. Read reSponse Response SLI 25 2 

1. Write EOT Table SLI 21 1 
(TIXR only) 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. If 
the response is ACK-O, 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. 



6. A response to text is read from the remote station~ if it is not the 
expected response (ACK-O or ACK-l)* the condition is indicated in 
the DECB and the operation is posted complete (regardless of whether 
the Reset option was specified). 

7. 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-----------, 

~---~:=:~~~~~-----------t_~~~:=~~-+-~~~~---+-:~=~~-:~~=---t--:~~~~----l 
1. write EOT Table I CC.SLI 02 1 

2. write addressing 
characters 

3. Read response 

4. Write Text 

5. Read Response 

6. Read Text 

I 
List I C~S~ 

I 
I 

Response I SLI 
I 

Area I CC*SLI 
I 

Area I CD.SLI 
I 

Area+20 I SLI 
I 

03 

06 

11 

25 

11 

List 

2 

Length 

20 

Length 
-20 L _______________________ ~ ________ ~ _________ ~ ______________ ~ __________ _ 

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-O, 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-----------------------T---------T---------T--------------T-----------, I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------i 

1. Write EOT Table I CC.SLI 02 I 1 I 
I I 

2. Write addressing 
characters 

List I CC.SLI 03 List I 

3. Read response Response SLI 06 2 

I 
I 
I 
I 

". Write Text Area CC.SLI 11 Length I 

5.. Write DLE ETX Table CC.SLI 

6. Read Response Area CD.SLI 

13 

25 

2 

20 

I 
I 
I 
I 
I 

7. Read Text Area+20 SLI 11 Length I 
I -20 I _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ J 

1. The EOT character places all remote stations on the line in control 
mode. 

2. This cowmand 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-O, the channel program is restarted at the next 
command. Otherwise, it is posted complete. 

". 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. 



r-----------------------~--------T---------T--------------T-----------l 
'Operation , Address 'Flags ,TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------+-----------1 
I 1. Write text ,Area I CC.SLI , 11 I Length I 

, '" I I , 2. Read response , Response I SLI ,25 I 2 J 
, I" I I 
, 3. Write EOT ,Table I SLI I 21 I 1 ~ 
, (TTR only) , I I I I 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-O or ACK-l), the condition is indicated in 
the OECB 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. 

r-----------------------~--------T---------T--------------T-----------, 
,Operation I Address 'Flags 'TP-OP Code I Count I 
~-----------------------+---------+---------+--------------+-----------i 
, 1. Write text 'Area I CC.SLI , 11 I Length I 

I '" I I I 2. Write OLE ETX I Table ,CCnSLI I 13 1 2 I 
, I" I I 
, 3. Read response , Response' SLI I 25 I 2 I 
I I I I I I 
I 4. Write EOT I Table I SLI I 21 I 1 I 
I (TTXR only) I I I I I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 OLE 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 (~CK-O or ACK-l), the condition is indicated in 
the OECB and the operation is posted complete (regardless of whether 
the Reset option was specified). 

4. The EOT 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 OLE ETB sequence instead of a OLE 
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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-----------------------r---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+---------+---------+--------------t-----------i 
I 1. Write text I Area I CC.SLI I 11 I Length I 
I I I I I I 
I 2. Read response I Area I CO,SLI I 25 I 20 I 
I I I I I I 
I 3. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L _______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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-----------------------r---------T---------T--------------T-----------, 
I Operation I Address I Flags I TP-OP Code I Count I 
r-----------------------f---------+---------+--------------t-----------i 
I 1. Write text I Area I CC.SLI I 11 I Length I 
I I I I I I 
I 2. Write OLE ETX I Table I CC.SLI I 13 I 2 I 
I I I I I I 
I 3. Read response I Area I CD. SLI I 25 I 20 J 
I I I I I I 
I 4. Read text I Area+20 I SLI I 11 I Length I 
I I I I I -20 I L ______________________ ~ ________ ~ _________ ~ ______________ ~ ___________ 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 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 reroainder of the message block is rea1 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--------------T-----------, 
I Operation I Address I Flags I TP-OP code I count I 

~-----------------------t---------t---------t--------------t-----------i 
I 1. Write ENQ I Table I CC.5LI I 03 I 1 I 
I I I I I I 
I 2. Read response I Area I SLI,CD I 25 I 20 I 
I I r I I I 
L~~ad~ext _____ ~Area+~~sL~_~ll_~--~Length-~J 

1. The ENQ character requests the remote station to resend its last 
response. 

2. A response to the EUQ 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. 

Write Reset (TR) 

write TR is for use when the central computer wishes to reset to control 
mode all remote stations on the line. 

r-----------------------~--------T---------T--------------T-----------, 
I operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------t---------t------------t-----------i 
I 1. Write EOT I Table I 5LI I 21 I 1 I L _______________________ L-________ ~ _________ ~ ______________ ~ ___________ J 

1. The EOT character places the remote stations on the line in control 
mode. 

write Wait-Before-Transrrit (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-O 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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r-----------------------~--------T---------T--------------T-----------, I Operation I Address I Flags I TP-OP Code I Count I 
~-----------------------+_--------+---------+--------------t-----------i I 1. Write WACK I Table ICC., SLI I 01 I 2 I 
I I I I I I 
I 2. Read ENQ . I Response I SLI I OB I 2 I L _______________________ J. _________ J. ________ J. ______________ J. __ -' ________ 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. 
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lOCAL CHANN~1-PBOGBA~~ 

.lQCAL ll.!LJ21.Q DI~AI S¥STEM 

READ CHANNEL PROGBAMS 

Five options are available for the BEAD macro instruction. 
The operation codes and corres~onding options are: 

TI - Bead Initial 
TM - Bead Modified 
TMP - Bead Modified frcm position 
TB - Bead Buffer 
TBP - Bead Buffer from position 

The channel prcgrams for these options follow. 

Eead Initial-JIll 

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 

1. Select area CC 00 

2. Read Modified area SLI 00 

Bead TM reads modified fields from a local 3270 device independently of 
action by the display station operator. 

Operation Address Flags TP-Op Code 

1. Select area CC 00 

2. Read Modified area SLI 00 

Bead Modified from Positi2n_JIMP) 

Bead TMP read~modified fields from a local 3270 device beginning at a 
specified location in the buffer. 

Operation Address Flags TP-Op Code 

1. Select area CC 00 

2. Write area ec , SLI 00 

3. Read Modified area SLI 00 

Count 

length 

length 

Count 

length 

length 

Count 

length 

4 

length 

ESC Channel programs 128.1 



Eead TB reads the entire buffer of a local 3270 device. 

Operation Address Flags TP-Op Code 

1. Select area CC 00 

2. Read buffer area SLI 00 

REa d Buffer _f£Q!LR.Q§.it i 0 !LJl!!ll 

Read TBP reads the entire buffer of a local 3270 device beginning at 
a specified location. 

Operation Address Flags TP-Op Code 

1. Select area CC 00 

2. Write area CC,SLI 00 

3. Read buffer area SLI 00 

WRITE CHANNEL PROGRAMS 

Three options are available for the WRITE macro instruction. The 
operation codes and corresFcnding options are: 

TI - Write Initial 
TS - Write Erase 
TUS - Write Unconditional Erase 

The channel programs for these options follow. 

write TI writes a message to a local 3270 device. 

Operation Address Flags 

1. Select area CC 

2. Write area Sli 

TP-Op Code 

00 

00 

write TS clears the buffer cf a local 3270 device to nulls (binary 
zeros) and writes a message to the device. 

Operation Address Flags TP-Op Code 

l. Erase/Write area SLI 00 

US.2 

Count 

length 

length 

Count 

length 

4 

length 

Count 

length 

length 

Count 

length 



Write lInliot~!.§.LRase (TUSL 

write TUS clears all unprotected fields in the buffer of a local 3270 
device to nulls (binary zeros). 

Operation Address Flags TP-Op Code 

1. Erase a II unprotected area CC, SLI 00 

2. NOP 

Count 

1 
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130 

CODE: = 94 FOR 
INVALID ADAPTER 
/MODEL = 93 FOR 
INVALID SPECIAL 
FEATURE 

B4-....L __ ..., 

BUILD BYTE WITH 
ADAPTER/MODEL 
TYPE & BUILD BYTE 
WITH SPECIAL 
FEATURE FLAGS 

C4 COMPARE 
HIGH ADAPTER/MODEL LOW 

TYPE WITH 
TYPETAB 
ENTRY 

EQUAL 

F4 _-1..._----, 
SAVE INDEX 
FOR ENTRIES 
IN TVPETAB 
SPFETAB& 
DEVTAB 

SCANI 
C5-----, 

GET NEXT 
TYPETAB AND 
SPFETAB 
ENTRY 



Chart 01B. BTAM Open Executor (IGG0194N) (Load 2) 

YES 

(
A2 

IGGOl94N 

B2 _--L_---, 

INITIALIZE 
REGISTERS 

C2 

GET INDEX 
FOR DEVTAB 
tSAVED IN 
LOAD I) 

ENDLODI 
D2 

SAVE DEVICE 
OFFStT FWM 
DEVTAB 

BUFFTEST 

E2 DID 
USER SPECIF 

BUFFER 
POOL 

NO 

F2 
BUFFERS 

REQUESTED 

NO 

TESTDYNB 

G2 WAS 

~DYNAMIC 
BUFFERING 
SPECIFIED 

NO 

ENDLOD2 
H2 

GET DEVICE 
10 MODULE 
NUMBER 

YES 

YES 

F3 
BUFFER NO 

LENGTH 0 >--'-----......, 

YES 

GETPOOL 

G4--'-------, 

GET NO. OF 
BUFFERS AND 
LENGTH 

H4--'-------, 

COMPUTE SIZE 
OF BUFFER 
AREA 

J4--'--,-, 
SVC 10 

GET MAIN 
STORAGE FOR 
BUFFER POOL 

K4--'-------, 

BUILD BUFFER 
CHAIN 
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Chart 02. 

BI--'----, 

INITIALIZE 
REGISTERS 

CI 

SAVE IRB ENTRY 
POINT AND GET 
BSC SPECIAL 
CHARS 

TSTRETRY 
EI_-'-__ --, 

VALIDATE 
READ RETRY 

'SPEClfICATION 
IN DCBEROPT 

f I _---'-__ , 

USE DEVICE 
TYPE CODE TO 
OBTAIN lOB 
SIZE 

IOBST1 

GI 

~
DOES DCB 

SPECifY 
DYNAMIC 
BUffERING 

YES 

HI--'---, 

ADD 24 TO 
lOB SIZE fOR 
DYNAMIC BUf­
FERING CCW'S 

132 

NO 

BTAr.' Open Executor OGG0193Q) (Load 3) (Part 1 of 2) 

G2 

IRBPNT 
G2 

SVC 10 

NOPNTRS 
H2--'---, 

POINT TO 
TABLE Of UCB 
ADDRESSES 

SETSIZE 

YES 

YES 

A3_--L __ -, 

STORE lOB SIZE 
IN DCB 8. 
MULTIPLY SIZE 
BY NO. Of LINES 
TO GET TOTAL 

B3---L-_..., 
SVC 10 

GET MAIN 
STORAGE FOR 
lOB'S fROM 
SUBPOOL 250 

C3--'---, 

STORE STORAGE 
ADDRESS MINUS 
lOB SIZE IN 
DCB 

STARTLP 
D3-..L---, 

CLEAR ONE 
lOB AND 
INITIALIZE 
lOB FIELDS 

E3 

BSC DEVICE 

F311JO/2250 

GRAPHICS 

NO 



Chart 03. 

SADRINE 
Bl_.L-_-, 

SET UP 
SET-ADDRESS 
COMMAND 
CODE 

BTAM Open Executor (IGG0193Q) (Load 3) (Part 2 of 2) 

2703 

ENABCTL 
B2--'----, 

TEST 
OPTIONAL 
FEATURES 
BYTE 

GET ADDRESS 
OF NEXT 
UCB ENTRY 

GET ADDRESS 
OF ACCESS 
METHOD 

ENDLOD2 
F2 

GET NUMBER 
OF 1/0 DEVICE 
MODULE 

SAVE MODULE 
NUMBER AND 
IDTTRL FOR 
OPEN LOAD 3 

C4--_, 

MOVE IN EN-
ABLE CON, 
CHAIN CON'S 

E4 
SVC 10 

GET MAIN 
STORAGE 

RETRY 

RETRY 
CHANNEL 
PROGRAM 

G4 

GET lOB 
ADDRESS 

STiMER 
H4 

SVC47 

WAIT FOR 
ERP TO 
COMPLETE 

E5 

TURN OFF 
COMPLETION 
FLAG IN 
ECB 

F5 
SVC 35 

NOTIFY OPER 
THAT TCU IS 
NOT OPER'L 

G5 
SVC I 

WAIT FOR 
REPLY 

SET ERROR FLAG 
IN 108 

NORMAL 
1<5-""--.,-, 

FREE MAIN 
STORAGE FOR 
POINTERS 
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Chart 04. BTAM Open Executor (IGG0193S) (Load 4) (Part 1 of 2) 

ONLTSTl 

NO 

134 

LOADROUT OSA3 

LOAD ON-
LINE TEST 
MODULE 

05K4 

FI _--'-__ ~ 

BLDIRB 05A5 

GET IRBS AND 
SAVE IN 
QUEUE 

0505 

LOAD PCI 
APPENDAGE 

GJ 

05A3 

05K4 

B2 _--'-__ -, 

YES 

INITIALIZE 
REGISTERS 

C2 ON­

LINE TEST 
PRESENT 

T5T2741 

D2 

2741 BREAK 

GRAPHICS 

E2 

NO 

YES 

INTERUPT 

D'3---_-, 
LOADROUT 05A3 

2741 BREAK 
MODULE 

E3 

BSC DEVICE >----< 

NO 

LOADPCI 

NO 

>-_.l-~ ~~~ BUFFER 

MANAGEMENT 
ROUTlNE 

05K4 

LOADCEAP 
H2--'--_ 

YES 

GRAPH! 
4----~ 

!NITIOE 05GI 

INITIALIZE 10E 

05K3 

F4 ---'----, 

SAVE IRB 
ADDRESS 

H4 ____ -, 

GET ID AND 
TTRL FIELD 

H3 WORLD 

TRADE TELE­
TYPE 

LOADROUT 05A3 

,>-..:.YE:,:S_-I ~~~D CHANNEL 

APPENDAGE 

J2 _-'--_~ 
LOADROUT OSA3 

LOAD CHANNE L 05K4 
END 
APPENDAGE 

OTHERDEV 
J3 _--'-__ ~ 

GET 10 
ANDTTRL 

K3_..L-._~ 

PROTECT 
DCBOFLGS 
FIELD FOR 
SAVING READ/ 
WRITE ADDRESS 

VDI 

VDOVFLER 

C5'--'--_~ 

VECTOR 
DIRECTORY 
OVER FLOW 

RWVDI 
G5_-L-_~ 

SAVE DEVICE 
COUNT, 
VECTOR LIST 
ADDRESS 

ENDLOD4 
H5-..L-.--

CLEAR ID TO 
INDICATE 
COMPLETION 

RELOOP 
J5_-,--_~ 

STEP POINTER 
TOWTGAND 
PARAMETER 
LIST ENTRIES 



Chart 05. UTAM Open Executor (IGG0193S) (Load 4) (Part 2 of 2) 

IQEINIT 

Al DOE A2 
/NEXT ENTR R-Es"'rC""AR:-:T---'" 
~EQU1RE THIS >-=---{ EXECUTOR 

EXECUTOR '-~~~~-/ 

INITIALIZE 
CURRENT WTG 
TABLE & 
PARAMETER LIST 
POINTERS 

ZCHECK 

Dl 

D2 _--'-__ --, 

YES 
ID = 0 

STEP POINTERS 
TO WTG AND >----1 PARAMETER 

XCTLRTNE 
NO 

E I _--'-__ -, 

SET UP 
XCTL PARM 
LIST FOR WTG 
ENTRY 

XCTL 

04E4, 05C5 

HI_-'-__ -, 

GET ADDRESS 
OF IQE 
POINTER 

Jl-..L...---, 

BEGIN PUTTING 
100'S IN 
NEXT WORD & 
GET TCB ADDR 

SAV~ADDRESS 
OF NEXT IQE 

LIST ENTRIES 

H2 

H2 _--'-__ -, 

STEP TO NEXT 
IQE AND 
DECREMENT 
NUMBER OF 
EXTENTS 

04H4, 04EI 
04G I , 04G3, 04J2 

B3--'----, 

SET STANDARD 
LOAD 
ATTRIBUTES 

ADDEIGHT 

C3 ~~; YES 
TEST ROUTINE >--...... -i 

E3 <CHANNEL 
END 

APPENDAGE 

NO 

YES 

F3 --'-----, 

ADD 1000 
TO TTR 
LENGTH 

K3-----... 
RETURN 

04F4, O5D5 

C4 ____ -, 

ADD BOO TO 
TTR LENGTH 

GET 
COMMUN ICATION 
VECTOR TABLE 
ADDRESS 

H4_-'--:_--r1 
SVC B 

LOAD 
ROUTINE 
SPECIFIED 

04FI, 04G3 
04H2, 04H3 
04J3 

04FI 

B5--'----, 

GET NUMBER 
OF EXTENTS & 
COMPUTE WORK 
AREA SIZE 

C5 -,---'-__ -, 
INITlQE 05GI 

INITIALIZE 10E 

05K3 
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Chart OSA. BTAN Open Executor and Local 3270 13TAM Open 
Executor (Cornmon to all Loads) HTG Table Routine 

THIS CODE OCCURS IN ALL BTAM OPEN EXECUTOR MODULES 
(IGGOI93M, IGGOI94N, IGGOI93Q, IGGOI93S, AND IGC~194P): 

D2 

(R~ E~" 

G2 
STEP POINTERS 
TO WTG AND 
PARAMETER 
LIST ENTRIES 

136 

EXIT 

B3--'-----, 
SET UP NEW ID 
IN CURRENT 
ENTRY OF 
WTG TABLE 

C3 --'----, 
STEP POINTERS 
TOWTGAND 
PARAMETER 
LIST ENTRIES 

D3 DOES 
YES ~EXT ENTRY 

REQUIRE THIS 
EXECUTOR 

NO 

E3 END 
OFWTG 

TABLE 
REACHED 

YES 

F3 
INITIALIZEWTG 
TABLE & PARAM 
LIST POI NTERS 
TO FIRST 
ENTRIES 

G3 
YES 

IS 10 = 0 

NO 

H3 
SET UP XCTL 
PARAM LIST 
FOR WTG 
ENTRY 

XCTL 

NO 

NOTE: LAST MODULES (IGGOI93S AND IGG0194Q) 
SET NEW ID TO ZERO; OTHER MODULES SET 
ID OF NEXT MODULE: 

IGG0193M SETS 4P (FOR DEVICE CLASS = GRAPHICS) 
IGG0193M SETS 4N (FOR DEVICE CLASS = COMMUNICATION 

EQUIPMENT) 
IGGOl94N SETS 3Q 
IGGOl93Q SETS 3S 
IGGOl94P SETS 4Q 

NOTE: WTG = WHERE-TO-GO TABLE 



Chart 05B. Local 3270 BTAM Open Executor (IGG0194P) (Part 1 of 3) 

ES..J.. __ .., 

OF 

STRLN ---'J:"===:-------' F4-
INCREMENT UCB 
INDEX BY 1 TO 

OBTAIN RLN AND 
STORE IN ueB 

~ 
roD 
~ 

Charts 136.1 



Chart 05C. Local 3270 B'IAM Open Executor (IGGO 194P) (Part 2 of 3) 

136.2 



Chart C5D. 

! 
ro?J 
'V' 

Local 3270 BTAM Open Executor (IGG0194P) (Part 3 of 3) 

NO 

H3:....!.----. 

Lf'OL\. 
LI 

~ 
BYPASSIOA4.~ t ______ ~ 

SET OLTEP 
EXECUTING FLAG 

IN roB 

Charts 136.3 



Chart OSEe 

136.4 

Local 3270 BTU Open Executor (IGG0194Q) (Part 1 of 2) 

STORE ADDRESS 
AND DEVICE CODE 
IN VECTOR TABLE 

L.roT.\. 
L/ 

L.t:\ o 



Chart 05F. 

ID 
END 

Local 3270 ~TAK Open Executor (IGG0194Q) (Part 2 of 2) 

BLDIc-RB 1\4 

ENTRY ) 

'----:---

E4...l--...... 

Charts 136.5 





Chart 06. Buffer (IGG019MS) 

NO 

C2 RELEASE 
REQUEST REQUEST OR 

RELEASE 

REQBUF 
NOTENUF 

02 

RESTORE BCB 
NO COUNT OF 

AVAILABLE 
BUFFERS 

EI 
UPDATE BCB WITH 
NEW COUNT OF 
AVAILABLE BFRS 
AND ADDRESS OF 
FIRST ONE 

FI F2 
PLACE ADDRESS PLACE ADDR OF 
OF FIRST AVAIL- FIRST BFR AND 
ABLE BUFFER COUNT OF UN-
IN RETURN REG AVAILABLE BFRS 

IN PARAM REGS 

GI G2 
ZERO THE ZERO THE BCB BFR 
CHA I N ADDRESS ADR & COUNT; 
IN FIRST BUFFER PLACE 'SOME BFRS 
OBTAINED AVAIL' CODE 

(X'Q4') IN ReG 

NOQUEUE 
03 

GET ADDRESS 
OF FIRST 
AVAILABLE 
BUFFER 

F3 

RETURN 
BUFFERS; UP-
DATE BCB 

EXITA 
H3 

PLACE (X'OS') IN 
REG (IF REQ, = 
'NO BFRAVAIL'; 
IF REL, = 'AL-
READY RETURNED' 

NO 

E4 _-'-_~ 
REMOVE THAT 
CCW FROM 
QUEUE; GIVE IT 
BUFFER ADDR 
AND LENGTH 

NO 

NOBCB 
cs ---IL-_-, 

SET 'INVALID 
BCB ADDRESS' 
FLAG (X'12') IN 
REGISTER 

Charts 137 



Chart 07. Line Open (IECTLOPN) 

EXITlO 
82 

NO SET RETURN SET UP SET RETURN 
CODE X'IO' SET ADDRESS CODE X'14' 
IN REG 15 COMMAND IN REG 15 

EXITC 
SMODETST 

C2 
C4 IS C5 

NO SET RETURN TCU A 2701 NO 
CODE X'OC' OR 2703 w/ 
IN REG 15 BSC 

YES 

04 

TURN OFF SET UP 
SAD/ENABLE SET MODE 
ERROR FLAG IN COMMAND 
IOBINCAM 

EXITS 
E2 E5 

EI 
SET RETURN 

E4 DOES TURN OFF 
YES <UCB SPECIFY NO COMMAND CODE X'OS' AUTOCALL 0 CHAIN FLAG IN REG 15 AUTO ANSR IN LAST CCW 

YES 

EXIT4 
F2 F4 

FI IS TURN ON SAD/ 
TCU NO ENABLE FLAG IN SET UP ENABLE EXECUTE 

OPERATIONAL IOBINCAM, ZERO COMMAND LINE OPEN 
TIMER VALUE IN CHANNEL 
IOBINCAM + I PROGRAM 

STiMER 
G2 G5 

SET RETURN H3 SVC 47 

CODE X'04' BEGIN TIME 
IN REG 15 DELAY 

HI H3 

TURN OFF 
BUSY FLAG 

YES 

IN IOBINCAM 

COMPNORM 
J2 J4 

TURN ON BUSY ZERO TIMER 

FLAG IN VALUE IN 

IOBINCAM IOBINCAM + I 

YES 

K2 

YES K~H:~DpG NO 
SET UP ERASE/ ~ COMPLETE F2 
WRITE COMMAND NORMALLY 

'(XZF')' 
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Chart 08. Translate (IECTTRNS> 

B2---L----, 

INITIALIZE 
REGISTERS 

C2 

DYNAMIC 
BUFFERING 

SUB TRACT 256 
FROM COUNT 

E2 

YES 

REMAINDER YES 
NEG OR 

o 

F2---L---, 

TRANSLATE 
256 BYTES 

G2-..1----, 

UPDATE 
ADDRESS 

H2-...L---, 

ADD BACK 255 

J2---'----, 

TRANSLATE 
REMAINING 
BYTES 

K2 
DYNAMIC YES 
BUFFERING >----< 

NO 

K3 

LAST BUFFER 

YES 

H4---L---, 

LOAD NEXT 
BUFFER ADDRESS 

J4 _..1-_----, 

ADJUST COUNT 
FOR LINK FIELD 
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Chart 09. 

140 

REQBUF/RELBUF (IGC058) 

NOR 

B4 ___ ---, 

B3 IS SET 'NO BUFFER 
BUFFER 

ROUTINE 
lOADED 

>-N_O=--_-I ~g~~I~~ODE 
(16) IN REG 15 

YES 

IC3 CALCULATE 
ADDRESS OF 
ROUTINE 

D3--'--~ 
IGG019MS 06B2 

BUFFER ROUTINE 



Chart 10. BTAM Close Executor (IGG0203M) 

DISABLE 
ALL LINES 

FREEIOBS 

C2 -=SV""C-:f:-:.I 0'---'-' 

FREE MAIN 
STORAGE 
FOR lOB'S 

REINITIALIZE 
DCB FIELDS 

G2--'----. 
INDICATE COM­
PLETION OF 
BTAM CLOSE 
EXECUTOR FOR 
TH IS REQUEST 

F4 YES ENTRIES FOR Gr-<H2MORE 

THIS 
EXECUTOR 

J2 -'---, 
SET UP 
PARAMETERS 
FOR NEXT 
EXECUTOR 
ON LIST 

XCTL 

YES 

YES 

D3 
FREEIRB 1084 

FREE MAIN 
STORAGE 
FOR IRB'S 

E3 
SVC 10 

FREE MAIN 
STORAGE 
FOR BUFFER 
POOLS 

G3-----, 

PLACE IDTTR FOR YES 
STRAM INTO WTGI4-"';';;~ 
TABLE 

FREE MAIN 
STORAGE FOR 
IRB'S 

F4-...L..-----. 

RESTORE lOS 
DEFAULT 
APPENDAGES 

PURGE VO 
REQUESTS 
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Chart A1. 

LOADCBAD 

142 

BUM Read/Write (IGG019MA) (Part 1 of 4) 

C2 

SET RETURN 
CODE X'2C' 
IN REG 15 

E2--'----, 

SET RETURN 
CODEX'Q4' 
IN REG 15 

r---..... of+--<~ 

RETURN 

B3 

NOTE: 
AN INDEX VAWE IN BYTES I AND 6 OF THE CeN 
DETERMINES WHICH OF SEVERAL SUBROUTINES 
IS USED TO COMPUTE THE AREA ADDRESS AND 
COUNT TO BE INSERTED INTO THE CeN. THESE 
SUBROUTINES ARE LISTED UNDER READ,tWRITE 
ROUTINE (lGGOI9MA) IN THE BTAM ROUTINES AND 
ASSOCIATED MODULES CHAPTER OF THIS 
PUBLICATION. THE SUBROUTINES APPEAR IN 
CHARTS A2, A3, AND A4. 

RSTENTRY 
as 

OBTAIN AREA MOVE CeNTO 
ADDRESS & 
LENGTH 

C3 
REQBUF 

IF OP IS 
READ WITH 
AREA 151, 
GET BFR 

E3i_---'-__ -, 
RSTE NTRY A I B5 

SET UP 
CHANNEL 
PROGRAM 

K3--:::"=:--,-, 

EXECUTE 
CHANNEL 
PROGRAM 

E4 

RETURN 

X'Q4' 

K4---'----, 

TURN BUSY FLAG 
ON IN lOB; 
SET RETURN CODE 
X'CO' IN REG 15 

YES 

CHAN 
PROGRAM AREA 

C5 
AREA ADDR SUBR. 

SET UP AREA 
ADDRESS 

SET RETURN CODE 
X'2S' IN REG 15 

(SEE NOTE) 



Chart A2. BTUI Read/Write (IGG019KA) (Part 2 of 4) 

DATAREA BSCWAREA 
Al A 

GET AREA GET WRITE PlACE ADDRESS PlACE ADDRESS 
ADDRESS FROM AREA ADDRESS OF RESPONSE OF LEADING 
DECB FROM DECB FIELD IN CCW GRAPHICS IN 

CCW 

DBDATA 
B2 

YES SET UP 
DYNAMIC 
BUFFERING 
CCW'S 

LIST 
C3 

PlACE ADDRESS PlACE ADDRESS 

IN CCW & COUNT 
TESTLAST OF LIST IN 

CCW 

Al 
D5 

TESTLNG 

DISABLE 

COMPUTE 
OFFSET OF 
FRAME CHANGE 
SEQUENCE 

SPECCHAR 
CNTCHARS 

FI F2 

STEP PlACE ADDRESS PlACE ADDRESS PlACE LENGTH 
CCW COUNTER OF SPECIAL AND COUNT OF FROM DECB 
AND INSERT CHARS OR FRAME ID SEQUENCE INTOCCW 
ENABLE CCW CHANGE CHARS INCCW 

INCCW 

BSCRESP 

HI H2 H3 H4 

PlACE COMPUTE OFF- DETERMINE PlACE ADDRESS 

WLENGTH IN SET OF PROPER RE- AND COUNT 

CCW CHARACTERS & SPONSE & PUT OF ID 
PUT IN CCW ITS ADDRESS IN SEQUENCE IN 

CCW CCW 

PAI050D 
AS 

BYPASS DIAL 
DIGITS 

PALIST 
B5 

FIND FIRST 
NONSKIPPED 
ENTRY 

CS 

PlACE ENTRY 
ADDRESS IN 
CCW 

os 
UPDATE 
DECPOLPT 
FIELD 

I 
E5 

TESTIAST 
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Chart A3. BTAI1 Read/Write 

BI IS 

~~:~~~ND NO 

'S' 

APICOMP 

CI IS 
POLL YES SCAN FOR SCAN 

POINTER=O STOP BYTE 

GET INDEX 
BYTE 

EI IS 
ERP OR YES 

OLT IN CON->------------l 

TROL 

144 

(IGG019MA) 

FAEAD 

A3 

SAVE ENTRY 
ADDRESS 

B3 

SET UP TIC 
COMMAND 

YES 

D3 

SET UP SECOND 
TIC COMMAND 

E3--'---~ 

MOVE IN THE 
POLL AND 
SECOND TIC 
COMMANDS 

APISCAN 
F3_-'-__ ~ 

SCAN FOR START 
ENTRY (ENTRY 
INDEX GREATER 
THAN OR EQUAL 
TO INDEX) 

AP3CONT 
G3--L--~ 

SET STARTING 
ADDRESS INTO 
FIRST POLL 
COMMAND 

H3_--'-__ ~ 

FIND LENGTH OF 
POLLING LlST­
USE AS COUNT 
FOR 2ND POLL 
COMMAND 

J3_-'-__ --, 

FIND LENGTH 
FOR FIRST POLL 

K3---'--_~ 

POINT REGISTER 
TO NEXT 
AVAILABLE CCW 
LOCATION 

(Part 3 of 4) 

A4 

SET RETURN 
CODE X'24' 
IN REG 15 

APOPEN 

TEST LAST 

NO 
A5 SBA IN 

SECOND 
BYTE 

B5 

PLACE ADDRESS 
FROM DECENTRY 
INTO CCW 

TEST LAST 



Chart A4. BTU Read/Write (IGG019I!A) (Part 4 of 4) 

WTTAWRU 
81 --'-----, 

LOAD ADDRESS 
OF SPECIAL 
CHARACTERS 

GET ADDRESS 
OF PAD 
CHARACTER 

LIST 

YES 

F2 DOES 
DCB SPECIFY 
WRU = YES 

NO 

INVALID 

YES 

MOTORON 
C3----, 

STORE ADDRESS 
OF PAD CHARS ~---< 
INCCW 

WTTATERM 

F3 ------, 

YES STORE TERMINAL 
>-----1 10 COUNT 

YES 

NO 

IN CCW 

MOVEIN 
J3 _.l.-_--.., 

MOVE IN 
ENABLE 
CCW 

INSERT MARK 
CHARACTER 
COUNT +1 

TWXIDENT 

J4----.., 

SKIP UN­
USED CCWS 

TEST LAST 

NO 

AI 
ES 

TESTLAST 
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Chart B1. Channel End Appendage (IGG019MB) (Part 1 of 6) 

Bl_--1. __ ..., 

FIND CCN 

B2_...L-_----, 

URN OFF SOH % 
R PROCESSED FLAG 
IN IOBINCAM 

EXITREST 

IOS+4 

E2 
El------., 

SUBTRACT 8 
FROM CCN 
ADDRESS 

NO SOH%R 
1-4-"";';"'"< PROCESSED 

HISIOCC <f 3 (SIO NOT 
OPERA TlONAL) 

510CC10 

146 

BRANCH TO 
AJSPROPRIA TE 
TP-OP CODE 
ROUTINE 

TP05 

A3--L--..., 

FIND WRITE 
POLLING 
CHARACTERS 
CCN 

TPL 

TPR 

STORE ADDRESS 
OF POLLING 
CHARS IN CCN 
AND DECPOLPT 

SET 'SHOULD 
NOT OCCUR' 
BIT (I) IN 
DECERRST 

YES 

POSTOER 
D4---L---, 

NO 

F41-...L.---, 

UPDATE 
DECENTRY 
WITH CONTENT 
OF DECPOLPT 

POST2ER 
G41-...L.--, 

UPDATE 
DECPOLPT 

H4-----L __ ., 

TURN ON 
NEGATIVE 
RESPONSE BIT 
(.5}OF 
DECFLAG5 

J4-...L--.. 

TURN OFF lOB 
EXCEPTION 
FLAG 

UPDATE 
DECENTRY 
WITH CONTENT 
OF DECPOLPT 

B4 
1 

TPXX 



Chart B2. Channel End Appendage (IGG019MB) (Part 2 of 6) 

NO 

CHK2740 

NO 

NOT2740 

C IS C4 IS 
UNIT EXCEP YES EOL YES 

ON BIT ON 

NO NO 

BSCADRS 

DI 

IS LINE 
YES NO 

BSC 

NO YES 

EI 

SAVE 
ADDRESS OF YES 

READ 
RESPONSE 

TPA8 
CHACK FI 

FIND WRITE 
F2 IS 

RESPONSE YES 
ADDR CHARS 

RVI 
CCW 

GI 
GET COUNT 
AND 
ADDRESS 
OF AD DR 
CHARS IOS+8 

STEP2 
HI 

GET 
CONTROL 
BYTE OF 
NEXT 
ENTRY 

EXITREST 

lOS 
YES 

K 
KI 

IS 
SET UP TO 

NO 
EOL BIT 

YES RESTART 

ON 
CHANNEL 
PROGRAM 
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Chart E3. 

NO 

EXJT1 

148 

Channel End Appendage (IGG019!!B) (Part 3 of 6) 

TP2A 

B2_...I-_--. 

FIND LAST 
WRITE CCN 

BFRPOST 

NO 

TP03 
TP02 
TP02AB 

83 
J3 

GET ENTRY 
ADDRESS 
FROM CCN 

EXITONLT 
J3-....L __ ~ 

SCHEDULE ON­
LINE TEST 

lOS +4 

NO 

GET ENTRY 
ADDRESS 
FROM NEXT 
CCN 

REXIT 

GET ADDRESS 
OF LAST ENTRY 
POLLED 



Chart Bq. Channel End AFPendage (IGG019MB) (Part q of 6) 

OKPOST 
NO NO 

/4----------' 
DI-....L----.-. 

POST 

POST 
BUFFER 

EXITREST 

A3 

YES 

YES 

FIND INDEX 
BYTE IN lAST 
ACTIVE ENTRY 

YES 

B5_-'-_--, 
TURN ON RFT 
RECEIVED FROM 
GENERAL POll 
CU FlAG IN 
10BINCAM 

C5--'---, 

CONVERT REMOTE 
3270 RFT TO BTAM 
RFT 

YES 

E5_...L.. __ -, 

SET SOH % R 
RECEIVED FlAG 
IN DECFIAGS 

NO 
ERRMSG 

J5--'----, 
TURN ON UE 
BIT IN 10BCSW; 
TURN ON lOB 
EXCEPTION BIT IN 
10BFlAGI 

A3 
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Chart BS. Channel End Appendage· (IGG019MB) (part 5 of 6) 

TPXX 

150 

TP10 

SCHEDULE 
2741 BREAK 
ROUTINE 

C4CC~ AT <'" END OF 
"" CHANNE 

'J; 
F5 

REXIT 

F4----., 

UPDATE 
ACK 
POINTERS 
IN lOB 

BSCTST 

RELBUF 

RELEASE 
BUFFER 

POST 

POST 
BUFFER 



Chart B5A. Channel End Appendage (IGG019MB) (Part 6 of 6) 

TP07 

I IS LOAD 10 COUNT 
YES TERMINAL AND ADDRESS 

LIST A OF 10 
'SWlST' CHARACTERS 

NO 

B2 B5 

COMPARE ARE YES YES RESET ACK 
RECEIVED 10 
WITH 

ID'S EQUAL BSC LINE POINTERS 

EXPECTED 10 
IN EOB 

NO 
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Chart B6. 
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WTTA Channel End Appendage (IGG019PD) (Part 1 of 3) 
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Chart B7. 
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Chart B8. WTTA Channel End Appendage (IGG019PD) (Part 3 of 3) 
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Chart E9. Local 3270 Channel End/Abnormal End Appendage (IGG019PA) 
(Pari; 1 of 2) 
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Chart E10. 

154.2 

Local 3270 Channel End/Abnormal End Appendage (IGG019PA) 
(Part 2 of 2) 



Chart C1. Program Control Interrupt Appendage (IGG019MC) 
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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 (IGG019PG) 
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Chart C6. Local 3270 BTAM SVC Routine (IECTSVC) (Part 3 of 3) 
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Chart D1. on-Line Test Control (IGGO 19MR) (Part 1 of 5) 
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Chart D2. 
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Chart D3. On-Line Test Control (IGG019MR) (Part 3 of 5) 
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Chart D4. On-Line Test Control (IGG019KR) (Part 4 of 5) 
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Chart D5. On-Line Test Control (IGG019MR) (Part 5' of 5) 
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Chart D5A. 
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chart tSB. Local On-Line Test Control (IGG019PI) (Part 2 of 2) 
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Chart D6. on-Line Test EBCDIC and USASCII/TRANSCODE Message iIGC0106F) (IGC0806F) 
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Chart EO. BTAM start/stop ERP Control (IGE0004A) 
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'Chart E1. start/st~p ERP Data Check (IGE0104A) 
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Chart E2. 
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Chart E2A. start/Stop ERP Time out (IGE0204A) (Part 2 of 2) 
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Chart E3. start/stop ERP Intervention Required (IGE0304A) (Part 1 of 2) 
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'Chart E3A. start/stop ERP Intervention Required (IGE030QA) (Part 2 of 2) 
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Chart E4. Start/stop ERP Lost Data (IGE0404A) 
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Chart E5A. start/Stop ERP Post (IGE0504A) (Part 1 of 2) 
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ERRPST5 
B2-...L..---. 

GET ADAPTER 
TYPE 

GET ADDR 
OF DIAG 
WRITE CCN 

SVC 3 

NO 

ERRPST7 

F41NTRPT 
CAUSED BY 
BREAK CCN 

G4_.L._~ 

RESTORE SENSE 
BYTE AND CSoN 
AND GET ADDR 
OF TERMID OR 
POLL CHARS 

NO 

ERRPST71 

F5 -----. 

SET UP FOR 
RESTART 

GS_'---.--. 
SVC 15 

EXECUTE 
CHANNEL 
PROGRAM 

SVC3 



L-________________ ~ YES 

UPDATE 
[

H2 

RETRY. COUNT, 
RECORD 
TEMPORARY 
ERRORS 

(J2; 
~ETURN 

SVC 3 

G3 IS 
DISABLE )--'-Y"'ES'--____ --, 
REQUIRED 

H 

(

INDICATE 
OBR 

~EQUIRED / 

c~ 
POST 

E9 
H3 

Charts 171 



Chart E7. start/stop ERP Read Skip Write Break (IGE0704~) (Load 1) 
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Chart E8. start/stop ERP status Check (IGE0804A) 
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Chart E9. BTAM Start/Stop ERP Control (IGE0904A) (Load 2) 
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Chart FO. start/stop ERP Data Check (IGE0004B) (Load 2) 
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Chart Fl. 

176 

start/Stop ERP Diagnostic Write/Read (IGE010QB) 
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Chart F2. 
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Chart F3. Start/Stop ERP Unit Exception (IGE0304B) 
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Chart Fij. 
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Chart F5. start/stop ERP Overrun (IGE0504B) 
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Cbart F6. ERP Intervention Required Message writer (start/stop , BSC) (IGE0604B) 
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Chart F7. Line Error Print (IECTLERP) 
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Chart F8. ERP Channel Check , Interface Control Check (start/stop , BSC) (IGE0804B) 
(Part 1 of 2) 
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Chart F9. ERP Channel Check , Interface Control Check (start/stop 'BSC) (IGE080QB) 
(Part 2 of 2) 
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Char;t GO. BSC ERP Centrol (lGEOOO4C) 
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Chart G1 A.· BSC ERP Data Check (IGE0104C) (Part 1 of 2) 
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Chart G1B. BSC ERP Data Check (IGE0104C) (Part 2 of 2) 
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Chart G2A. BSC ERP Time Out (IGE0404C) (Part 1 of 2) 
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Chart G2B. BSC ERP" Time Out (IGE0404C) (Part 2 of 2) 
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chart G3. BSC ERP Intervention Required (IGE0304C) 
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Chart G4. BSC ERP Lost Data (IGE0604C) 
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Chart GSA. asc ERP Error Post (IGE0204C) (Part 1 of 2) 
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Chart GSB. BSC ERP Error pest (IGE0204C) (Part 2 of 2) 
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Chart G6. BSC ERP centrol (IGE0004C) (Part 2 of 3) 
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Chart G6A. BSC ERP Control (IGEOOO~C) (Part 3 of 3) 
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BSC ERP Equipment Check & Command Reject (IGE0804C) 
(Part 1 of 2) 
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Chart G9B. BSC ERP Equipment Check & Command Reject (IGE0804C) (Part 2 of 2) 
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Chart JOA. 
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JOBAI 
JOAAS 
JOAM 
JOAF3 
J0AA2 
J0AA3 
JOAB2 

C3-----, 

MOVE IN 
PROPER OP 
CODE IN 
DCB 

G3 

SET UP 
PARAMETERS 
FOR POST 
OPERATION 

GET ADDRESS 
OF ERROR 
POST ROUTINE 

K3 
RETURN 

SVC 3 

BSCSPZZZ 
E4-.L.---, 

BUMP TO 
NEXT CCW 
AND CONTINUE 
PROCESSING 

INDICATE 
NORMAL 
COMPLETION 

K4 SVC IS 

EXECUTE 
CHANNEL 
PROGRAM 

GET ADDRESS 
OF FAILING 
CCW 

BSCSP071 
B5-.L.---, 

SAVECCW 
ADDRESS IN 
START POINTER 

BSCSI'07S 
cs-...... ---, 
SET NORMAL 
RETURN 
AND CLEAR 
RETURN CODE 

OS. SVC IS 

EXECUTE 
CHANNEL 
PROGRAM 

HS 

RESTART 
CHANNEL 
PROGRAM 

SVC 3 



Chart JOB. BSC ERP special Return (IGE0504C) (Part 2 of 2) 

BI 
NAK 

RECEIVED 

NO 

NO 

YES 

BSCSP056 
'B2-------. 

INCREMENT 
RESIDUAL 
COUNT 

D2START 0 <'" CHANNEL 
"'-?ROGRAM = 

CCW ADDR 

NO 

E2-.L--~ 

BACK UP 
ONE CCW 

BSCSP03 

K2 -----, 

GET ADDRESS 
OF ENQ 
CHARACTER 

YES GET READY 
FOR 
RETRY 

BSCSP074 

E3 _.L __ -, 

GET NEW 
DATA ADDRESS 
AND SET CCW 
COUNT = I 

F3--'----, 

SET COMMAND 
= WRITE TIC 

SET UP 
COUNT FOR 
ccw 

BSCSP044 
K3----

SET TO 
RESTART 
CHANNEL 
PROGRAM 

YES 

SET UP READ 
SKIP TO 
CLEAR LINE 

SET NORMAL 
RETURN 

H4 _L_----. 
GET DATA ADDR 
OF READ CCW 
AND MOVE 
DLE-EOT TO 
USER AREA 

J4AUTOCALL, 

/AUTO tRNSWE~ES 
"'-AUTO POLL 

JOA 
NO F5 

BSCSP076 

SAVE CHANNEL 
PROGRAM 
ADDRESS 

J5 _'--_--, 

PICK UP 
RECEIVE 
POINTER 
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Chart Jl. 

81--'----.., 

INITIALIZE 
REGISTERS 
AND WORK 
AREAS . 

BSCOROOA 
KI-"'----. 

ISSUE WRITE 
NAKAND 
TIC TO READ 
TEXT 
COMMAND 

200 

BSC ERP Bus out i OVerrun (IGE0704C) 

8SCOROS 
G2---.., 

ISSUE WRITE 
ENQAND TIC 
TO FAILING 
COMMAND 

8SC8003 
83 -----, 

SET UP FOR 
DlSA8LE 
AND TIC 
COMMANDS 

8SC8004 
C3-.L....---, 

GET ADDRESS 
OF USER 
CHANNEL 
PROGRAM 

GET ADDRESS 
OF NEXTCCW 

RESTART 
CHANNEL 
PROGRAM 

GET ERROR 
ROUTINE 
ADDRESS 

PUT FAILING 
)!:~I..--I CCW ADDRESS 

IN DC8 

RESTART 
CHANNEL 
PROGRAM 



Chart J2A. BSC ERP Unit Exception Routine (IGE0904C) (Part 1 of 3) 

BI-....L--~ 

INITIALIZE 
REGISTERS 
AND WORK 
AREA 

CI--.....1----, 

GET XCTL 
ADDRESS AND 
ADJUST TO 
FAILlNGCCW 

BSCUEOAA 

NO 

BACK UP 
ONE CCW 

NO 

BSCUE02B 

E2_-L._--, 

GET DATA 
ADDRESS AND 
SET FOR READ 

STORE DATA 
ADDRESS IN 
CHANNEL 
PROG 

BSCUET06 

G2~----'----

K:2---L..-----, 

ADJUST 
RETRY 
COUNT 

B3 
RVI YES 

RECEIVED 

NO 

BSCCT013 

G3 "S'""'V"C""'I""S-"r'1 

RESTART 
CHANNEL 
PROGRAM 

YES 

BSCUETRY 
A 

BACK UP 
ONE CON 

BSCUE02E 

BSCUE002 
C5 

RESET 
OPERATION 

D4 }--w----' 
BSCUET2D 

SET UP 
STATISTICS 
TABLE 

J2CFS 

GET STAT 
TABLE UPDATE 
ROUTINE 
NAME 

K4---...... 

RETURN 

SVC 3 

NO 

J2A 
E5 
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e~art J2B. sse E~P Unit Exception ~outine (IGE0904e) (Part 2 of 3) 

202 

GET ADDRESS 
OF START 
OF CHANNEL 
PROGRAM 

GET ADDRESS 
OF ERROR 
POST ROUTINE 

CALCULATE 
RETRY 
COUNT 

MOVE IN 
DISABLE 
CCW 

GET READY 
TO RETRY 
CHANNEL 
PROGRAM 

H3_ ...... _--. 

CALCULATE 
BRANCHING 
COUNT 

GET ADDRESS 
OFENQ 
CHARACTER 

GET ADDRESS 
OF FIRST 
COMMAND 

BSCUET03 
J4_ ...... _-, 

GET ADDRESS 
OF SECOND 
COMMAND 

G5--1 __ .., 

BACK UP 
ONE MORE 
CCW 



Chart J2C. 

BSCUE03 
81--'---...., 

BSC ERp· Unit Exception Routine (IGE0904C) (Part 3 of 3) 

G:r----L--, 

BACK UP TO 
READ INDEX 
CCW 

J2AG4 

GET INDEX 
TO STATISTICS 
TABLE 

E4---L---, 
POINT TO NEXT 
CONTROL ENTRY 
AND NEXT 
STAT TABLE 
SECTION 

ERRLOOP2 
05-----, 

YES ADJUST 
FOR ENTRY 
LENGTH 

ES-L--...., 

RESOLVE 
ACTUAL 
ADDRESS 

J2AH4 
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Chart K1. Change Entry (IECTCHGN) (Part 1 of 2) 

CI 
SET RETURN 
CODE TO 04 N 
(TERM LIST 
IN USE) 

EI 

SET RETURN 
CODE TO OB 

YES 

(NO SUCH 
ENTRY) 

204 

B2 

INITIALIZE 

YES 

02 

INITIALIZE 
REGISTERS 

E2 
INDEX 

TOO LARGE 

NO 

G2 ARE 
/THEREANY 
~ ACTIVE 

ENTRIES 

H2--'----, 

SCAN ACTIVE 
ENTRIES FOR 
INDEX MATCH 

NO 

B4 

B4 

MOVE SUBJECT 
ENTRY TO 
HOLD AREA 

MOVE RE-
MAINDER OF 
ACTIVE 
ENTRIES UP 

04 

STORE SUBJECT 
ENTRY AS FIRST 
ENTRY OF SKIP 
LIST 

E4 

DECREMENT 
ACTIVE ENTRY 
COUNT 



Chart K2. Change Entry (IECTCHGN) (Part 2 of 2) 

NO 

B2 ARE 
THERE ANY 
SKIP~ED 
ENTRIES 

YES 

C2--'-------, 

LOCATE 
START OF 
SKIP LIST 

D2--'-------, 

SCAN SKIP 
LIST FOR 
SUBJECT ENTRY 

E2 

.( ~TCH 
~OUND 

YES 

F2--'-------, 

SAVE SUBJECT 
ENTRY 

G2--'-------, 

MOVE HIGHER 
SKIP ENTRIES 
DOWN (BY 
COUNT) 

H2--'-------, 

MOVE ONE 
ACTIVE ENTRY 
DOWN 

IS 
J2 NEXT 

ENTRY INDEX< 
SUBJECT' Er:s 

o 

NO 

NO 

K2 
4 

B4 --'-----, 
MOVE SUBJECT 
ENTRY FROM 
HOLD LOCATION 
TO ACTIVE 
LIST 

C4--'-------, 

INCREMENT 
ACTIVE ENTRY 
COUNT 

SET RETURN 
CODE TO 0 

RESTORE 
REGISTERS 
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chart L1. 2741 Break (IGG019PK) 

Al c· lGG019PK 

r BI 
MOVE PREPARE 
COMMAND INTO 
CHANNEL 
PROGRAM 
AREA 

Cl 
SVC 0 

EXECUTE 
CHANNEL 
PROGRAM 

Dl SVC 33 

HALT I/O 
OPERATION 

(1 
RETURN 

206 



Chart M1. Edit (IBM 50 Magnetic Data Inscriber> (IECTEDIT) (Part 1 of 5) 

Ml 
G 

Bl 

INITIALIZATION 

Cl-'----n 
GETMAIN TO 
GET STORAGE 
FOR WORK 
AREA 

PTAGN 

FORMAT 
D2----, 

YES FORMAT 
WORK AREA 

BRANCH TABLE 

A3 

B3 HAS 
NO SCAN EX-

CEEDED RANGE 
OF PROG 
C~S 

C3 
MOVERTN J9BI 
MOVE ALL DATA 
BYTES UP TO 
GS CODE TO 
SAVE AREA 

CONTSCAN 
3 _.L-_---, 

SCAN INPUT 
DATA FOR 
SPECIAL 
IBM 50 MDI 
CODES 

PGMLVLFNP 

YES 

YES 

B4 IS 
THIS BYTE 
A CANCEL 

CODE 

NO 

C4 IS 
THIS BYTE 

A GS CODE 

SAVE SOR 
CHARACTER 
IN EDW 

NOSPECCD 

G 1_"'--_---, 
PTiNPUT J8G2 

POINT TO NEXT 
AVAILABLE 

G3WHICH 
r------__ -(CODEFOUND 

(IF ANY) 

NONE 

BYTE IN INPUT 
AREA 

HI IS 
FIRST 

CHARACTER 
DLE 

NO 

JI 

KI 

CHAR 
FOUND 

LZF 
DUP 

YES LZS 
CAN 
GS 
ETB 
ETX 
SUB 
EM 
RM 
VOK 
PI-P8 

ROUTINE 

LEFTZROF (M2BI) 
DUP (M2B3) H3 IS 
LELTZROST (M2G2) NO DYN 

BUFFERING CANCEL (M3DI) 
PTAGN 
BSCCHARS (M4G2) 
BSCHHARS (M4G2) 
DATACK (M2B4) 
E NDDA TA (M3B3) 
RMORVOK (M3B4) 
ROMRVOK (M3B4) 
PGMLEVEL (M3B2) 

USED 

YES 

NO 

DELETRCD 
K3--'---, 

SET RETURN CODE 
(X'08') TO IN­
DICATE RECORD 
NOT AVAIL, 
INPUT EMPTY 

YES 
H4 IS 

RECORD 
TO BE 

DELETED 

K4--__ , 

RESTORE 
REGISTERS 

YES 

CKKPSORI 

NO 

B5 

F5 IS 

H5 

RECORD 
TO BE 

DELETED 

NO 

SET RETURN 
ADDR TO 
PTAGN 

K5,---, 
RETURN 
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Chart M2. Edit (IBM 50 Magnetic Data Inscriber) (IECTEDIT) (Part 2 of 5) 

LEFTZROF 

BI HAS A <LEFT ZERO 
START CODE 
BEEN FOUND 

.--__ --lIolYES 

YES 

208 

CI-""'"----, 
INCREMENT 
COUNT OF 
LEFT ZERO 
FILL 
CHARACTERS 

01--'---.., 
REPLACE LZF 
WITH REPLACE 
CHAR IN CASE 
FIELD REMAINS 
UNJUSTIFIED 

E I _--'-__ -, 
MOVERTN M4BI 

MOVE CHAR 
TO NEXT AVAIL­
ABLE BYTE IN 
SAVE AREA 

FI_-L __ -,-,-,., 
PTiNPUT M3G2 

POINT TO NEXT 
BYTE IN INPUT 
AREA 

MOVER TN 

NO 

M2 
B2 

C2--'----~ 

REPLACE 
LZF 
WITH 
REPLACE 
CHARACTER 

MOVER TN 

LFTZROST 
G2_--L __ ~ 

MOVERTN M4B I 

MOVE ALL 
CHARACTERS UP 
TO LZS TO 
SAVE AREA 

PTAGN 

C3--'--~ 
MOVERTN M4B I 

MOVE ALL 
CHARACTERS 
UP TO DUP 
TO SAVE AREA 

NO 

H3_--,-__ ~ 

PERFORM 
DUPLICATION 

MOVERTN 

DATACK 
84---'---, 
REPLACE 
DATA CHECK 
CHARACTER 
WITH REPLACE 
CHARACTER 

C4-...L----, 
MOVERTN M4BI 

MOVE IT TO 
NEXT AVAILABLE 
BYTE IN SAVE 
AREA 

04---'---.., 
PTI NPUT M3G2 

POINT TO NEXT 
AVAILABLE 
BYTE IN INPUT 
AREA 

G4-...L----, 
REPLACE DATA 
CHECK 
CHARACTER WITH 
REPLACE 
CHARACTER 

MOVERTN 



Chart M3. Edit (IBM 50 Magnetic Data Inscriber) (IECTEDIT) (Part 3 of 5) 
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Chart Mit. Edit (IBM 50 Magnetic Data Inscriber) (IECTEDIT) (Part It of 5) 

CALCUlATE 
NUMBER OF 
BYTES 
SCANNED 

Dl WILL 

~
s ALL BYTES 

CANNED F1T 
IN SAVE AREA 

I NO 

MVSCN 
GI_...L._--, 
MOVE SCANNED 
DATA FROM 
INPUT AREA 
TO SAVE 
AREA 

210 

NO 

PERFORM 
LEFT ZERO 
JUSTIFICA nON 

BSCCHARS 
G2!--'-----, 

INDICA TE BSC 
END CHARS 
FOUND; DECR 
POINTER TO 
INPUT AREA 

J2_-L. __ .., 

INDICATE INPUT 
AREA IS EMPTY; 
SET RETURN 
CODE TO 
X'OS' 

YES 

NO 

J8H2 

SET RETURN 
CODE 

CALCUlATE 
LENGTH OF 
RECORD 

F4--'----, 
SAVE ADDRESS 
OF lAST DATA 
BYTE, SAVE 
LENGTH OF 
RECORD 

OUTPUT 

YES 

YES 

RESTORE 
REGISTERS 

CKPARRCD 

HS-----. 
SET COUNT 
FIELD TO 
ZERO 



Chart MS. Edit (IBM 50 Magnetic Data Inscriber) (IECTEDIT) (Part 5 of 5) 

OUTPUT 

61 THI~SA 
PARTIAL 
RECORD 

01 HAS 

YES 

RETURN 
82--'---, 

RESTORE 
REGISTERS 

~LENGTH FOR "-Y.:.;E::,:S:..-____ ., 
THIS PGM LEVEL' 

::1 
~~~~~~FI~~~i :>-,=,..F--<: 

ERROR 

NO 

FI---'----, 

SAVE LENGTH 
OF RECORD FOR 
THIS PROGRAM 
LEVEL 

IDENTER 

F2 -'------, 

INDICATE 
WRONG 
LENGTH 
RECORD 

K2----, 

NO RESET LEVEL 
STATUS TO 
ZERO 

WRNGLN 

SET LEVEL 
STATUS TO 
ONE 

Dhi~RD 
~ENGTH < 
"" MIN LENGTH 

NO 
MINLNOK 

NO 

YES 

84 

MKLEVST2 
84-'----, 

SET LEVEL 
STATUS TO 
TWO 

04 ___ -, 

INDICATE 
LENGTH ERROR 
IN TYPE STATUS 

E3_-,-__ -, 

MAKE TYPE & 
LEVEL STATUS 
PRINTA8LE 

RECFMUI 

5 
APPEND ERROR 

>-_YE_S_-l ~~~~I~~ON 
BEGINNING OF 
RECORD 

H3--'---, 
SET UP 
PARAMETER 

HS_-'-_--, 
SET UP SEG 
DESCRIPTOR WOR 

j4-------------iAND APPEND TO 
BEGINNING OF 
RECORD 

LIST FOR 
USER 

J4 _1-_--,-, 

EXIT TO 
USER ERROR 
EXIT 
ROUTINE 
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Chart TL. 

C2 

INITIALIZE-
GET I/O 
ADDRESS 
FROM DECB 

D2 DID 
DCB SPECIFY 

ON-LINE 
TEST 

BITON 

E2 X & Y 
VALUES 
VALID 

F2 

PUT X & Y 
VALUES, N VALUE 
& SOH % INTO 
RFT MSG 

G2 
TEST 

TYPE (X) 
= OOR I 

WOVETEXT 

H2 

WOVE USER'S 
MSG TEXT 
INTO 
DECAREA 

212 

On-Line Test Request (IECTONLT) 

NO 

NO 

NO 

lOADMUlT 

D3 

GET 
RETURN 
CODE 

E3 

GET 
RETURN 
CODE 

G3 

WOVE 
STX ETX INTO 
RFT MSG 
TEXT AREA 

STORlENG 
H3 

STORE MSG lTH 
IN DECB; INSERT 
CORRECT WRITE 
CMD CODE IN 
DECB 

GETADDR 
J3 

GET ADDRESS 
OF 
READ/WRITE 
ROUTINE 
FOR BAlR 

WRITE 
RFT 
MESSAGE 

D4 
RETURN 

K4----.... 
RETURN 



Chart TO. On-Line Test Control (Start/Stop) (IGC0006F) 

IK:lVE ADAPTER 
TYPE & TERM 
TYPE INTO DCB 

El--L----, 

GET TEST TYPE 
CODE FROM RFT 
INPUT AREA 

PUT IK:lDEL NO. 
FOR TERMINAL 
TYPE IN lOB 

YES 

BSC 

RE2760 

B2-----. 

SET UP TO 
RELOAD 
2760 TEST 
MODULE 

BISNTST 
C2 ____ -. 

SET UP TO 
ENTER ON­
LINE TEST 
(BSC) ROUTINE 
(I GCOD06F) 

CHKIOSO 

02----...., 

GET ADDRSG 
CHARS FROM 
TEST REQUEST 
MSG 

F2--L--~ 
CHECK FEATURES, 
COMPONENT 
SELECTION CODE 
& ADDR POSN 
FOR VALIDITY 

/'... ~3 A3 IS TERM, 
TYPE & AD 

APTER TYPE1° 
COMBINTN 
'VALID' 

YES F5 

B4----~ 

CHECK IF 1ST 
YES TEST POSITION 

)'!'~-+-I=o, INVALID 
TEST, OR INVALID 
SEL ADDR 

C3 
YES NO C4 ALL 

>-_ ... .....;." CHECKS 

GET ADDRSG 
CHARS FROM 
TEST REQUEST 
MESSAGE 

BRANCH TO 
CHKlOJO 
CHK1050 
CHK1060 
CHK2740 
CHK2740C 
CHK2741C 
CHK2741P 
OR 
CHKNUM 
AS APPROPRIATE 

F3-....L.---, 
CHECK FEATURES, 
COMPONENT 
SELECTION CODE 
& ADDR POSN 
FOR VALIDITY 

LOADIT 

XCTL TO 
NEXT OLT 
MODULE 

OK 

YES 

RESTART 

F5-...L--~ 

INDICATE TO 
USER THAT OL 
TEST WAS NOT 
STARTED 
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Chart T01. 

BISNTST 
BI-...I..----. 

GET 
ADDRESS 
OF 
RFT MESSAGE 
AREA 

CLEAR 
CHANNEL 
PROGRAM 
AREA 

F I '-" --''------. 

SET UP 
CHNL PROGRAM 
WITH ACK-I 
& DATA ADDR 

211.1 

On-Line Test Contral (BSC) (IGCOD06F) 

YES 

F2_....L. __ -, 
SET UP 
CHNL PROGRAM 
W/ADDR OF 
EOT, DECBRESP, 
ACK-O, & DATA 

E3-----, 

ADJUST LENGTH 
OF TEST MSG 
AREA BY LTH 
OF STD HEADER 

F3 SENT < RFT MSG 
& SENDING 
TEST DATA 

YES 

G3-....L.----. 
SET UP CH PGM 
wi COUNT & 
ADDR OF TXT 
AREA, END CHAR 
& DECB RESP 

LOADADDR 
H3-...I..---, 

SET UP 
PARAMETERS 
FOROLT 
(SVC 0) 

J3-' __ ~ 
SVC 0 

START 
ON-LINE 
TEST 

NO 
F4 IS 

OL iE~li ON ')-!Y..::;ES::"""---t"" 
A PT-PT 

LINE 

NO 

G4--'------. 

SET UP CH PGM 
WI ADDR OF 
ADDRG CHARS 
&ENQ 

TESTACK 
H4--'------, 

DTRMIN PROPER 
ACK SEQUENCE 
(ACK-O OR ACK-I) 
& PUT ADDR 
IN CCW 

J4---L--~ 

SET UP CH PGM 
wi ADDR OF 
DATA AREA, 
DECBRESP & 
END CHARS 

F5-----, 

STORE ADDR 
OF ENQ IN 
CCW 

XCTL 
K4---L---, 

GET ID OF 

LOADIT 

NEXT MODULE 
& STORE IN 
MODULE NAME 

XCTL TO 
NEXT OLT 
MODULo 



Chart T02. On-Line Test contrcl (Local 3270) (IGC1206F) 
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Chart T1. IBM 1030 Terminal Test (IGC0106F) 

B3 

MSGSWTCH 

84----, 

r-____ N:.:::::O-< ~~~~~~T >-,-Y.;;;ES'-r_ol 
FIND lOB AND 
CeN AREA 

C2 
/' MANUAL NO C3 

<.. ENTRY OR '>----< COMPARE TEST 
BADGE READER 

YES 

NOTE 2 
YES 

E2_-'---_~ 

ADD I TO 
USAGE 
COUNT 

SETCONS 
F2--'------. 

FIND lOB AND 
CON AREA 

G2-L------. 

SET UP 
DATA CON 

NOTINUSE 
E3--'---_----. 

GET MAIN 
STORAGE FOR 
THIS PATTERN 

SET USAGE 
COUNT TO 
ONE. MOVE 
DATA TO AREA 

C4_-,-__ .., 

GET MAIN 
STORAGE FOR 
MESSAGE 
SWITCH 

E4_-'---_--, 

FIND SIZE OF 
BUFFER 

SET UP 
DATA CON 

NO 

G5-L------. 

PUT EOT 
AT END OF 
THIS BUFFER 

FINCONS 

~_N~O~T~E~I _______ • __________ J NOTE I 

H2'--'-__ ~ 

SET UP 
OTHER CONS 

NOTE I 

JI -----, 

~~~~~6~;ESS YES J2MANUAl NO 
ADDRESSES ANDi04---< ENTRY OR 
STORE IN lOB BADGE READER 

"--/ 

NOTE], THE REQUIRED CHANNEL PROGRAM 
IS GENERATED IN THE CON AREA OF 
THE lOB ASSOCIATED WITH THIS LINE. 

NOTE 2: THE COMPARE TEST WAS PERFORMED BY 
THE HEADER ANALYSIS ROUTINE AND 
IF THE COMPARISON WAS VALID, THE 
COMPARE-VALID MESSAGE HAS OVER­
LAID THE TEST REQUESTS MESSAGE. 
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Chart T2. 

NOTE 2 

NO 

HI-'---.-, 

SET UP 
DIAL CONS 

NOTE I 

216 

IBM 1050 Terminal Test (IGC0206F) 

YES 

ADD I TO 
USAGE COUNT 

E2 -'------. 

FIND lOB AND 
CON AREA 

F2 
DIAL 

NO 

G2_'--_--, 

SET UP 
DATA 
CON 

NOTE I 
FINCONS 

H2_'--_-, 

SET UP 
OTHER CONS 

NOTE I 

YES 

NOTE 3 

E3-'--_---. 

GET MAIN 
STORAGE FOR 
THIS PA TTERN 

SET USACE 
COUNT TO ONE 
MOVE DATA TO 
AREA 

MSGSWTCH 
C4 ---''--_-, 

FIND lOB AND 
CON AREA 

DIAL 

NO 

E4 _'--_--, 

FIND SIZE 
OF BUFFER 

G4---,,--_-, 

SET UP 
DATA 
CON 

NOTE I 

YES 

NO NOTE 2 

F5 _'--_--, 

SET UP DIAL 
CCW'S 

NOTE I 

G5---lL-.._-, 

PUT EOT AT 
END OF THIS 
BUFFER 

NOTE I: THE REQUIRED CHANNEL PROGRAM IS GENERATED IN THE 
CON AREA OF THE lOB ASSOCIATED WITH THIS LINE. 

NOTE 2: RESTRICTlON--IF THE USER PROGRAM HAS DEFINED AN 
ANSWERING LIST, IT MUST NOT UTILIZE THE RESET 
OPTIONS IN THE READ MACROS. THE LINE CONNECTION 
MUST REMAIN ESTABLISHED FOR THE TERMINAL TESTS. 

NOTE 3: THE COMPARE TEST WAS PERFORMED BY THE HEADER ANALYSIS 
ROUTINE AND IF THE COMPARISON WAS VALID, THE COMPARE­
VALID MESSAGE HAS OVERLAID THE TEST REQUEST HEADER. 



Chart T3. IBM 1060 Terminal Test (IGC0306F) 

NOTE I 

NOTE 2 

.-------(COMPARE TEST 

HII_-'-__ _ 

ADD I TO 
USAGE COUNT 

YES 

E2--'----. 

GET MAIN 
STORAGE FOR 
THIS PATTERN 

MOVE PATTERN 
TO AREA 

H2 --'-----, 

SET USAGE 
COUNT TO 
ONE 

THE REQUIRED CHANNEL PROGRAM 
IS GENERATED IN THE CON AREA 
OF THE lOB ASSOCIATED WITH 
THIS LINE. 

COMPARE TEST SENDS RESPONSES 
TO ONLY THE REQUESTING TERMINAL. 

YES 

D3--'----. 
FIND THE lOB 
AND SET UP 
LINE NUMBER 
CONTROL 
CON'S 

E3 

DETERMINE 
TERMINAL ADDR 
FROM PRE­
DEFINED CODE 
IN HEADER 

SET UP DATA 
CON'S 

YES 

YES 

cs-----. 
DETERMINE 
TERMINAL 
ADDRESS FROM 
POLLING 
LIST 

NOTE 2 

05_-'-__ .... 

DETERMINE UNIT 
SELECT FROM 
POLLING LIST 

ES-..I-_--. 

COMPARE DATA 

G5-..I-----. 
SET 'COMPARE 
VALID' 
MESSAGE IN 
PROGRAM 
I/O AREA 

H5;--'-----, 

SET UP 
SWITCH CON'S 

NOTE I 
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Chart T4. IBM 2740 Terminal Test (IGC0406F) 

T4J3, T4AS 

CI 

SET Uf' LINE 
CONTROL CCW'S 
FOR STATION 
CONTROL 

NO 

MOVE 
02'--'-----, 

SET 1M' LINE 
CONTROL CCW'S 
FOR NON­
STATION 
CONTROL 

H2--'----, 

ADD I 
TO USAGE 
COUNT 

NOTE I IF THE COMPARE TEST WAS PERFORMED 
BY THE HEADER ANALYSIS ROUTINE 
AND THE COMPARE WAS VALID, THE 
'COMPARE VALID' MESSAGE HAS 
OVERLAID THE TEST REQUEST HEADER. 

NOTE 2 THE REQUIRED CHANNEL PROGRAM IS 
GENERATED IN THE CCW AREA OF THE 
lOB ASSOCIATED WITH THIS LINE. 

218 

GET MAIN 
STORAGE 
FOR THIS 
PATTERN 

MOVE PATTERN 
TO NEW AREA 
AND SET USAGE 
COUNT TO ONE 

SETCCWS 

S~~C'::C"'W:::R~G:---=-T 48;;:'711 

SET UP 
CCW'S 

T4EI 
NOTE 2 

NO F4 USER 
OPERATION 
=WRITE TCO 

YES 

H4--'----, 

SET UP TO 
RESTART WITH 
READ TI 

)4-----, 

SET UP TO 
RESTART WITH 
READ TV 

(IECTONLT) 

NO 

MSGSWTCH 

s~iC'=C:::'W""R:-:G:--T=C48~1 

SET UP 
CCW'S 

T4EI 
NOTE2 

B5;--'-_--, 
ADJUST BUFFER 
LENGTH TO 
TIC CCW IF 
DYN BUFFERING 
IS USED 

NO 

D5--'---.., 

SET EOT 
IN LAST 
POSITION 
OF BUFFER 

SET 1M' 
CCW'S 

NOTE 2 



Chart T5. IBM 2SQS/2260 Terminal Test (IGC050QF) (Load 1) 

Bl --'----, 
FIND lOB AND 
CON AREA. 
MOVE CON'S 
INTO PLACE. 
FIND INP DATA. 

DI-.L----, 
CONVERT DC & 
DS ADDRESSES 
FROM 2 DIGITSTO 
1 ASCII CHAR & 
PUT IN lOB 

REQADDRX 
El --.JL-_-, 

F'lIT STX EOT + 
OP IN lOB. 
COMPLETE 
ALL BUT DATA 
CON 

SEE NOTE 

Gl_L-_--, 

ADD 1 TO 
USAGE COUNT 

SETDATA 
Hl-.L-----, 

SET UP 
DATA CON 

YES 
F2 

GET MAIN 
STORAGE FOR 
THIS PATTERN 

SET USAGE 
COUNT TO 
ONE 

YES 

YES 

YES 

NO 

NOTE: THE CHANNEL PROGRAM IS GENERATED IN 
THE CON AREA OF THE lOB ASSOCIATED WITH 
THIS LINE. 

WRATLINE 
3 _"'-_---, 

CONVERT LINE 
ADDRESS AND 
PUT IT AT 
BEGINNING 
OF INPUT 

MOVE 
RESPONSE 
MESSAGE TO 
INPUT AREA 

G3_.L-_--, 

PUT DCAND DS 
ADDRESS IN lOB, 
CONVERT TO 2 
ASCII DIGITS 
PUT IN MESSAGE 

COMPARE 

COMPDONE 

04-L---, 
SET UP 
COMPARE­
VALID 
MESSAGE IN 
INPUT AREA 

NO 

MSGSWTCH 

PUT ETX 
AT END OF 
THIS BUFFER 

HS_.L...-_-, 

SET UP 
DATA CON 

SEE NOTE 
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Chart T6A. IBM 2aija/2260 Terminal Test (IGC0606F) (Load 2) (Part 1 of 2) 

BI 

INITIALIZE 
REGISTERS AND 
WORK AREA 

C3 

WRATllNE NOT2265 
C C3 C4 

CI 
ASCIIBIN T6BA3 CONVERT T6BAI CONVERT T6BAI 

YES VALID CONVERT LINE CONVERT TO CONVERT TO 
MESSAGE ADDRESS TO BINARY BINARY 

BINARY 

T6BF3 T6BK2 T6BK2 

02 0 

01 WRITE 
YES CONVERT TO DO MESSAGE 

AT liNE ADDR ASCII PROCESSING 
TEST CHARACTERS 

NO NO 

E4 

E3 
NO FINISH 

DS ADDR <AO MESSAGE 
PROCESSING 

YES 

MSGSWTCH 
FI • FI F3 

GET ADDRESS OF SAVE DS ADDR 
DATA TO BE FOR 2845 
SWITCHED 

FOUNDIT 
G2 G 

INCREMENT G3 
GET COUNT CHARACTER YES 
OF CHARACTERS COUNT TO IN- DS ADDR = 5X 

IN BUFFER ClUDE STX AND 
ETX 

T6BD5 
NO 

H2 

HI WRITE H3 
YES AT liNE SAVE IN CCW 

REQUEST 

NO 

J3 
JI 

ETX 
YES GET MESSAGE 

FOR 
2845/1053 

CALLING 

NO 
ROUTINE 

KI Fl 

PUT ETX IN K2 

LAST BUFFER RETURN 
POSITION 

CAlliNG 
ROUTINE 

220 



Chart T6B. IBM 2848/2260 Terminal Test (IGC0606F) (Load 2) (Part 2 of 2) 

YES 

BI 

T6AC3 
T6AC4 

CLEAR SECOND 
WORK 
REGISTER AND 
GET CHAR TO 
BE CONVERTED 

NO 

FI 

AO TO BF 

NO 

EO TO FF 
EQUIVALENT 
TO 6S - 96 

SUB40 
JI _1...-.._--, 

AO TO BF 
EQUIVALENT 
TO 33-64 

T6AD3 
T6AD4 

SUB3F 
J2----, 

40 TO 5F 
EQUIVALENT 
TO I - 32 

CK!~ 
T6AD3 
T6AD4 

B3 B4 

55 CLEAR GET NO DYNAMIC 
WORK CHARACTER BUFFERING 
REGISTERS COUNT 

YES 

C3 cs 
GET TENS 
CHARACTER GET CHAR 
AND COUNT AND 
CONVERT TO BYPASS TIC 
TENS FACTOR 

D3 

GET UNITS 
CHARACTER 
AND DROP 
ZONE BITS T6AHI 

E3 

DEVELOP 
FINAL 
RESULT 
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Chart T7. 

FI --'-----, 

ADD I TO 
USAGE COUNT 

222 

IBM 2741 Terminal Test (Correspondence Code) (IGC0906F) (PTTC Code) (IGCOA06F) 

YES 

B2~_-'-_--, 

MOVE CCW'S 
INTO CHAN 
PROG AREA 

F2-...I---r. 
GET MAIN 
STG FOR 
PATTERN 

G2 IS <MAIN 
STORAGE 
AVAILABLE 

H2~-...L-----. 
MOVE IN TEST 
PATTERN AND 
SET USAGE 
COUNT TO I 

J2--,---.., 

SET COUNT 
AND ADDRESS 
OF PATTERN 
INCCW 

YES 

YES 

03-----. 

FIND LENGTH 
OF TEXT 

F3-....L..----, 
MOVE IN 'CMP 
VALD' MESSAGE 
AND SET 1---",( 

ADJUST FOR 
CHAIN ADDRESS 
IN BUFFERS 

E4-...I-----, 

SET MSG 
LENGTH IN 
CCW 

LENGTH '-----/ 



Chart T8. IBM 2760 Terminal Test (IGCOB06F) 

SECOND 
B2-------, B3 ___ , 

NO TURN OFF 
REENTRY FlAG 
IN DeC8 

MOVE 3 CCW'S 
FROM WTlOCCWS 

1----1 INTO CHANNEL 
PROGRAM AREA 

CI IS 
NO OPTYPE 

WRITE 
TCO 

YES 

01 

DIAL 

02----, 

YES INDICA TE RESTART 
SWITCHED LINE >------,IwITH READ 

CONVERSA TIONA 

NO 

EI _"'--_-, 

INDICATE 
RESTART WITH 
READ INITIAL 

VALIDITY NO GOOD 
F2---_ 

INDICA TE TEST 
I FEA TURES 
= 2760 

NO NOT TO BE >------1 EXECUTED 
(IOBINCAM = 
X'CO') 

YES 

GI-L-----, 

MOVE S CCW'S 
FROM TlOCCWS 
INTO CHANNEL 
PROGRAM AREA 

G2 TEST 
TYPE 
CODE 

C3_L-__ 

FILL IN DATA 
ADDRESSES 
AND COUNTS 

(FRAME CHG) 

(SEE NOTE) (SCAN PT) 

HI--L--_ 

FILL IN DATA 
ADDRESSES 
AND COUNTS 

H2--'--­

TURN ON 
COMMAND 
CHAIN FLAG IN 
LAST CCW 

J2 --'----, 
MOVE 2 CCWS 
FROM RESPCCWS 
TO CHANNEL 
PROGRAM AREA-
140 

K2 --'-----, 

FILL IN DATA 
ADDRESSES 
AND COUNTS 

PREPARE 
READ DATA 

K3_-L-__ -, 

INDICATE THIS 
MODULE TO BE 
REENTERED 
(DECB +8=X'BO') 

WRITE EOA PADS NL PADS 
WRITE PROBE COORDINATES 
WRITE EOT 

GOODEXlf 
G4 ___ --, 

INDICATE TEST 
TO BE EXECUTED 

EXIT 

(lOBINCAM = f----j 
GS--' __ , 

X'OI ') '-------" 

NOTE, WRITE EOA PRE 0 
WR ITE FRAME CHANGE 
WRITE EOB 
READ RESPONSE 
WRITE EOT 
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Chart T9. IBM 27~O Terminal Test (Correspondence Code) (IGCOC06F) 

224 

BI-.L----, 

INITIALIZE 
REGISTERS 
AND WORK 
AREA 

EI 
INSERT TEST 
SELECTION CHAR 
AND GET ADDR 
OF PATTERN 
NAME TABLE 

INCREMENT 
USAGE 
COUNT 

T9G4 

SET FOR 
RESTARTING 
CHANNEL 
PROGRAM 

T9K5 

JI 

FILL CCW 
WITH NEEDED 
INFORMATION 

T9G4 

SET UP CCW 
AREA AND 
DIAL 

T9KS 

C2-"---, 
SAVE ADDRESS 
OF DATA TO 
CCWAND 
RESTORE OP 
CODE 

ADJUST FOR 
TIC AND 
BYPASS EOA 
CHARACTER 

PUT EOT IN 
LAST POSITION 
AND CONTINUE 
CCW PROCESSING 

J2 
PUT ADDRESSES 

OF EOdfCR, 
IDLES, C , 
AND S IN 
CCW 

K2 

COMPLETE 
CCW 
PROCESSING 

YES 

COMP 
A3_.L-_-, 

GET INPUT 
AREA 
ADDRESS 

SUBSTITUTE 
MAXIMUM 
ALLOWABLE 
LENGTH 

FINDTXT 
E3 

GET ADDRESS 
OF FIRST 
CHARACTER TO 
COMPARE 

FOUNDEOT 
F3 

COMPUTE 
NUMBER OF 
CHARACTERS 
AND INCLUDE 
COUNT FOR EOT 

RETURN 1 

H4 

GET ADDRESS 
OF START 
OF CHANNEL 
PROGRAM 

PREPARE 
CHANNEL 
PROGRAMS AND 
SET CCWS FOR 
INTERFACE 

NOTINUSE 
AS--'---., 

GET ADDRESS 
OF DATA TO 
MOVE AND 
TABLE ENTRY 

B5 _L-_-, 

PUT IN 
GETMAIN 
CONSTANTS 

C5 SVC 4 

GET 
NEEDED 
STORAGE 

CHECKSC 

MOVE CCWS 
AND SPACE 
CHARACTER 
TO lOB 

T9C2, T9JI 



Chart T10. 3270 EBCtIC Test Module (Types 23 and 24) (IGCOE06F) 

) 

REMOTE E2---., 

REMOTERRp1 ___ ..., LOCAL 
P3 ...... --., 

-

Charts 2211.1 



Chart T11. 

REMOTERR F 11-----, 

COUNT TO 
ONE 

224.2 

3270 EBCI:IC Test Module (Type 25) (IGC1406F) 

LOCAL 
F3\"':'----, 

ADDRESS OF 
CCW 

SET COUNT TO 
ONE 

H4...l'-----, 
MOVE NOP 

COMMAND INTO _ 
CCW 



Chart T12. 3270 EBCI:IC Test Module (Types 26 and 27) (IGCOF06F) 

REMOTERRF1 _____ ~ 

COUNT TO 
ONE 

REMOTE E2'-----, 
ADDRESS OF 

ccw 

LOCAL 
F3' ... ----, 

ADDRESS OF 
ccw 

SET COUNT TO 
ONE 

H4....I----, 

-

85, ... ----, 

Charts 224.3 



Chart T13. 

REMOTERRF1 ___ ..... 

224.4 

3210 EBCUC Test Module (Type 28) (IGC1306F) 

0 A3 WC1306F ) 

LOCAL 
F3-'----, 

OF 

SET COUNT TO 
ONE 



Chart T14. 

F2...L. __ ... 

MOVE TEST 
MESSAGE INTO 
USER'S BUFFER 

Remote 3270 ASCII Test Module (Types 29, 30, ana 32) 
(IGC1006F) 

D4...r.---.., 

E3 . ...l.--.... 

COUNT TO ONE _ 

Charts 224.5 



Chart T15. 

GA2 rGCll06F ) 

82-1.----. 

OVERLAY 
TRANSPARENT CCW 

224.6 

Remote 3270 ASCII Test Module (Types 31, 33, and 34) 
(IGC1106F) 



Chart x. Local 3270 ERP Routine (IGE0010E) (Part 1 of 6) 

GAl 
IGE0010E ) 

Bl ...... --....., 

Chart.s 224.7 



Chart x. 

UERETRY 

224.8 

Local 3210 ERP Routine (!GE0010E) (Part 2 of 6) 

L~ 
D 



Chart x. Local 3270 EBP Routine (IGE0010E) (Part 3 of 6) 

lroT:\. 
L/ 

Charts 22~. 9 



Chart x. Local 3270 ERP Routine (IGE0010E) (Part 4 of 6) 

224.10 



Chart x. Local 3270 ERP Routine (IGE0010E) (Part 5 of 6) 

Charts 22q.11 



Chart x. Local 3210 EBP Routine (IGE0010E) (Part 6 of 6) 

0 A2 FINOSTAT ) 

031---"'1 

224.12 



Chart Y. Local 3270 EBP Routine (IGE0110E) (Part 1 of 3) 

GAl 
WEOll0E ) 

81 ... --...., 

Charts 2211.13 



Chart y. Local 3270 ERP Routine (IGE0110E) (Part 2 of 3) 

NO 

DEIRRTY 

FINDSTAT 

LOCATE STAT 
TABLE ENTRY 

L~ 
V 



Chart Y. Local 3210 EEP Routine (IGE0110E) (Part 3 of 3) 

GA3 FINDSTAT ) 

F3-'--....., 
INDEX TO 
SECTION 

D4---....., 

Charts 224.15 



Chart z. 

~ LJ-+ 

3210 SCAN (IECTSCAN) (Part 1 of 19) 

BACKGO 
D2:":"--.., 

22'1.16 



Chart z. 3270 SCAN (IEC!SCAN) (Part 2 of 19) 

NO 

8-

A SET 
ADDRESS 

THE 

Charts 224.17 



Chart z. 3210 SCAN (IECTSCAN) (Part 3 of 19) 

224.18 



Chart z. 3270 SCAN (IECTSCAN) (Part 4 of 19) 

"" 8-J------' E2:"':"--..., 
OUTVERT 

CONVERT 
HEXIDEClMAL TO 

3270 BUFFER 

Lroi:\. 
L/ 

Charts 224.19 



Chart z. 3270 SCAN (IECTSCAN) (part 5 of 19) 

2211.20 



Chart z. 

~ L/-

3210 SCAN (IECTSCAN) (Part 6 of 19) 

INCREMENT 
~ ______ ~ICU~M~I~6 ~~kT 

LINE 

Charts 224.21 



Chart z. 3270 SCAN (IEC~SCAN) (Part 7 of 19) 



Chart z. 3210 SCAN (IECTSCAN) (Part B of 19) 

Charts 224.23 



Chart z. 3270 SCAN (IECTSCAN) (Part 9 of 19) 

RETCONST IN 
REG 15 

lJOF.\. 
L:I 

BUMP SINK BY 
ONE 



Chart z. 3270 SCAN (IECTSCAN) (Part 10 of 19) 

CONVERT 3270 
BUFFER TO 

HEXADECIMAL 

RDSBATST 
Dl...l.---. 

K2----, 

ON 

K3 ..... --., 

DECREMENT 
MODIFIED DACIND 

BY THREE 

B5,...I.---. 

DECREMENT 
MODIFIED DACIND 

BY TWO 

Charts 224.25 



Chart z. 

224.26 

3270 SCAN (IECTSCAN) (Part '1 of 19) 

NL ---->15Al 
NULL---->15Al 
FM ---->15A3 
SMI ---->16A1 
1 ---->16A3 
EOM ---->lSAl 
ETX ---->16A4 
SOM ---->16A5 



Chart z. 3270 SCAN (IECTSCAN) (Part 12 of 19) 

Fl...l..---, 

LroT:\.. 
L/ 

L~ 
L.J 

Charts 224.27 



Chart Z. 3270 SCAN (IECTSCAN) (Part 13 of 19) 

RNOCHAR WRTNLL 
A 

~~AT IS 
~ACTER ? 

NO ---->15Al ~ NULL----> 15A 1 
FM ---->16El 
SMI ---->16E2 
! ---->16E3 
EOM ---->15Al 
ETX ---->16A4 .B 

SOM ---->16E4 BUMP SOURCE, 
INCREMENT 

224.28 

rI:\. LJ" 
MORTST 

E3 ...... --., 

LINGRO TO 
255 

L~ 
L/ 

C~~~~6 ~~T 
REMAINING PART 



Chart z. 3210 SCAN (IEC!SCAN) (Part 14 of 19) 

LrI\. 
L/ 

LroI:\. 
LJ 

Charts 224.29 



Chart z. 3270 SCAN (IECTSCAN) (Part 15 of 19) 

LIOF,\. 
L/ 

SET SOURAD TO 
POINT TO FIRST 

CHARACTER OF 
NEXT LINE 

LINGRO = THE 
REMAINDER 

SET CURLIN TO 
ONE PAST 

s~gC~MA¥g~D 
DATA PORTION 



Chart z. 3270 SCAN (HC'ISC AN) (Part 16 0 f 19) 

[!)l 
RDBFM E 1...:.----, 

IN SINK 

l~ 
L/ 

A2-----, 
SET SINK TO 

DACSINAD 

~ 
LJ 

RDBSMI 

RDEOM 

fir\. 
LY 

RDBEOM 

l~ 
L'l 

l~ 
L/ 

IiI\. 
L/ 

RDBSOM 
E4....I----, 

RDSOM 
A5,----. 

INCREMENT 
SOURAD BY ONE 

Charts 224.31 



Chart z. 3270 SCAN (IECTSCAN) (part 17 of 19) 

224.32 



Chart z. 3270 SCAN (IECTSCAN) (Part 18 of 19) 

Charts 224.33 



Chart z. 3270 SCAN (IECTSCAN) (Part 19 of 19) 

SCAN - CONVERSION Of' OlJTGOING ADDRESSES TO 3270 BlJf'rER 

224.34 

",I 
~ 

B3i..J.-_ ... 



APPENDIX A: OPERATING SYSTEM CONTROL BLOCK LINKAGES 

The system/360 Operating System provides 
interfaces among programs by means of 
control blocks and tables. These blocks 
have standardized formats. They contain 
numerous fields of information and 

Main Storage 
Location 16 

Task Control 
Block Word 

Appendages 

Request Queue Element 

f..Iext DEB in Task 

Figure 13. Control Block Linkages 

references by the program. Some of these 
fields are pointers to other blocks. 
Figure 13 shows the various blocks and the 
linkages pertinent to BTAM. 

Channel Program 

Input-Output Block 

Event Control Block 

Data Event 
Control Block 

Read/Write Routine 

Device I/O Modules 

Appendix A: Operating System Control Block Linkages 2~5 



APPENDIX B: DAT~ CONTROL BLOCK 

The data control block (DCP) provides 
infor~ation about its associatea data set 
(in this case, a coromunication line group). 
Each such data set has a DCB. Expansion of 
the DCB macro-instruction ?t assembly time 
reserves storage for the DCB and 
initializes the DCB with parameters froro 
the macro defining the DD name, the data 
set organization, the macros used for 
input/outout, and the exit list address. 

Other parameters can be defined by the 
DD cards in the job stream, or dynamically 
by the program modules at any time before 
the data set of the DCB is opened. (There 
must be at least one DD car~ for each DCB 
in the program.) 

Figure 14 is a diagram of the DCB. 
Table 1 shows the contents and possible 
sources of each field. 

I DCBREAD 
DCWRITE 

World Trade 

f 
BTAM 
Interface 

Telegraph 3452 I DCBLERB 
Interface 

Displacement t 
Hex Dec .---__ --,,--___ .---__ --,,--__ ---, _-J.! __ 

1016 1 DCBBQFLG 1 DCBWTEOMI DCBWTEOT I DCBWTPAD 1_---._--< 38 56 

1420 

1824 

IC 28 

2032 

2436 

2840 

2C 44 

3048 

2840 

2C 44 

3048 

DCBBUFNO I DCBBUFCB 

OCBBUFL I DCBDSORG 

DCBDEVTP I DCBICBAD 

DCBBFTEK DCBERROP I (reserved) 

DCBEIOBX DCBEXLST 

DCBDDNAM 

DCBOFLGS I DCBIFLG I DCBMACR 

DCBTlOT I DCBMACRF 

DCBIFLGS DCBDEBAD 

DCBOFLGS 

Figure 14. Data Control ~lock (DCB) 

226 

t 3C 60 

f 
Common 
Interface 

~ 

f 
Foundation 
Extension 

t 

t 
Foundation 
before 
Open 

! 

f 
Foundation 
after Open 

t: 

i 

3856 

3C 60 

4064 

44 68 

4872 

4C 76 

5080 

5484 

5888 

5C 92 

6096 

DCBBSTSX 

t--

DCBXMODE 

DCBBSTSX 

DCBBSAKO 

DCBBSENQ 

DCBBSEOT 

DCBBSONL 

DCBBSRVI 

(reserved) 

(reserved) 

(reserved) 

(re_served) 

~ 

I DCBXCODE 
f 

BSC 
Interface 
before 
Oflen 

{reserved} 
t 

DCBXCODE DCBBSRSV DCBBSWBT 

DCBBSSTX DCBBSTEX DCBBSETX T 
BSC 

DCBBSAKI Interface 

DCBBSNAK DCBBSETB DCBBSDLE 

DCBBSSYN 

DCBBSSAK 

(reserved) r 



Table 1. Data Control Block Fields (Part 1 of 3) 

Relative 
Loc 
IHADCB+ Length Name 

Section (DEC) (in bytes) DCB+ Contents 

World 0 16 (Reserved) 
Trade 16 1 BQFLG World Trade telegraph flag byte 
Telegraph 17 1 WTEOM The EOM character 0/'IT telegraph terminals) 
Interface 18 1 WTEOT The EOT character 0/'IT telegraph terminals) 

19 1 WTTPAD Number of pad (LTR5) characters required for Motor-On delay 0/'IT telegraph terminals) 

Common 20 1 BUFNO Number of buffers to be obtained by Open (0-255). 

Interface 21 3 BUFCB Address of buffer control block. 

24 2 BUFL Buffer length (the length of buffers to be obtained by open for a buffer pool, and/or the length 
to be used if the length parameter of a READ or WRITE macro is coded as '5') 0-32760. 

26 2 D50RG Data set organization (a communication I ine-group specification of CX sets bit 3) 

28 1 DEVTP Index to device entry in device I/o directory. 

29 3 10BAD lOB Address (the address of the first lOB, the lOB for line 1, minus the length of an lOB 
(DCBEIOBX). The lOB address for any line associated with this DCB is equal to DCBIOBAD 
plus the product of the line number and DCBEIOBX value.) 

Foundation 
Extension 32 1 BFTEK Buffering technique (Bit 4-dynamic buffering). 
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Table 

Section 

Foundation 
Extenstion 
(Continued) 

Foundation 
before 
Open 

Foundation 
after Open 

BTAM 
interface 

228 

1. Data Control Block Fields (Part 2 of 3) 

Relative Loc 
IHADCB + 

33 

34 

35 

36 

37 

40 

48 

49 

50 

40 

42 

44 

45 

48 

49 

49 

52 

Length 
(in bytes) 

1 

3 

8 

1 

2 

2 

2 

1 

3 

1 

3 

3 

4 

Name 
DCB+ 

ERROP 

BUFCT 

EIOBX 

EXLST 

DDNAM 

OFLGS 

IFLG 

MACR 

TlOT 

MACRF 

IFLGS 

DEBAD 

OFLGS 

READ 

WRITE 

LERB 

Contents 

Error recovery procedures. The EROPT parameter inthe DCB will cause one or more of the following 
bit codes to be set. 

Bit Bit Value Code in ERR OPT and Meaning 

3 1 T Specifies that the on-line test facility is to be used for the line group. This 

4 1 

5 1 

6 

7 

7 o 

C 

W 

option is valid forall IBM stations, with or without error recovery procedures. 

Specifies that threshold error counts and cumulative error counts are to be 
maintained in the line error recording block (LERB) for data check, intervention 
required, and non-text timeout errors. 

Specifies that text-write errors are to be retried ir. addition to the basic error 
recovery procedures. This option is valid for all start-stop terminals except 
World Trade telegraph terminals. It is invalid for BSC stations. It results in an 
additional copy of the message for each retry (except for the 2260 with the line 
address feature and the 1050 card punch and paper tape punch with the line 
correction feature). This parameter is ignored far BSC stations and WT telegraph 
terminals. 

R Specifies that text-read errors are to be retried in addition to the basic error 
recovery procedures. This option is valid only for the following terminals: 
1050 terminals (valid for the card reader and paper tape reader only if the 
line correction feature is installed), 2740 terminals with the checking feature, 
and 2260 terminals. 

N Specifies that no error recovery procedures are to be provided for the line group. 
This parameter and E,R,W, and C are mutually exclusive. This parameter is 
invalid for BSC stations; if coded, it is ignored. 

E Specifies that the basic error recovery procedures (ERP) are to be provided for 
, the line group. If EROPT is omitted, E is assumed. 

Maximum number of buffers to be obtained by BTAM for a Read operation (dynamic buffering). 

RJE requesting no retries. 

Extended lOB index (size of lOB's associated with this DCB). 

Exit list (the address of a user-provided list that may contain an entry, control code and address, for 
a DCB exit). 

Data definition name as used in DD statement (used by open to locate the appropriate DD entry in the 
task I/O table). 

Flags used by OPEN. 

Bit 3 - OPEN: 
Bit 6 - LOCK: 

This bit set on when an OPEN has been successfully completed. 
This bit is set on by an I/o support function if the DCB is to be processed by 
that function. 

Used by lOS in communicating error conditions and in determining error procedures. 

Macro instruction reference (specifies major macros and various options associated with,them. 
Used by Open to determ ine access method. Not used by BT AM). 

Bit 2 - Read } BTAM 
Bit 10 - Write 

Points to the DD entry in the task I/O table for this DCB. It is the offset of the DD entry relative 
to the beginning of the task I/o table. 

Same as MACR. 

Same as IFLG. 

Address of the assoc iated DEB. 

Same as OFLGS above. 

} Address of Read-Write module. 

Address of line error recordinq block. The LERB address is specified by the DCB parameter LERB. 
This field is present if Cor T is specified in the DCB paraIT,eter EROPT. 



Table 1. Data Control Block Fields (Part 3 of 3) 

Section 

BSC 
Interface 
{after 
Open}' 

Relative Lac Length 
I HADCB + {in bytes} 

56 

57 

58 

59 

60 

61 

62 

63 

64 2 

66 2 

68 

69 

70 

71 

72 

73 

74 

75 

76 2 

78 2 

80 2 

82 18 

Name 
DCB+ 

XMODE 

XCODE 

BSRSV 

BSWBT 

BSTSX 

BSSTX 

BSTEX 

BSETX 

BSAKO 

BSAK1 

BSENQ 

BSNAK 

BSETB 

BSDLE 

BSEOT 

BSSYN 

BSTBE 

BSTEB 

BSONL 

BSSAK 

BSRVI 

Contents 

Mode of transmission for binary synchronous communication (BSC). 

Bit 

o 
1 

2 

3 
4 

5-7 

Bit Value Meaning 

Reserved. 
Intermediate block checking is to be performed. 
The transmission control unit will recognize the EIB 
character and perform block checking without turning the line 
around. 
Transmission is through a 2701 Data Adapter Unit Dual Communication 
Interface B. 
Reserved. 
Transmission is in code B for a 2701 Data Adapter Unit Dual Code 
Feature. 
Reserved. 

BSC control station flag and transmission code. 

Bit & 

0123 
0 ••• 
1 ••• 

.. 1. 

... 1 

.1 .. 

State 

4567 

00 .. 
1. .. 
.1. . 
.. XX 

This is the control station. 
Th is is the remote station. 
EBCDIC transmission code is used. 
6-bit TRANSCODE is used. 
USASCII is used. 
A synchronous exit is to be taken to processor-to-processor 
{PTOP} FORTRAN data processing routine {before open only} 

DLE control character. 

(reserved) 

DLE control character (before Open, BSTSX is a 4-byte field containing address of 
PTOP interface resolution routine, if PTOP is specified at system generation). 

STX control character. 

DLE control character. 

ETX control character. 

ACK-O control character. 

ACK -1 control character. 

ENQ control character. 

NAK control character. 

ETB control character. 

DLE control character. 

EOT control character. 

SYN control character. 

DLE control character. 

ETB control character. 

SOH % control sequence. 

WACK control sequence (X'106B'-EBCDIC, X'103B'-USASCII) 

DLE @ control sequence. 

{reserved} 

'Before Open, BSC interface contains DCBXCODE and DCBBSTSX fields only. 
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APPENDIX C:DATA l::XTENT BLOCK 

One data extent block (OED) is created in 
protected storage by open module 1 for each 
line group (data set). The DEB contains a 
table of lOS appendage addresses, unit 
central block addresses for each line 
or local 3270 device, and addresses of 
other control blocks •. The DEB also 
includes a list of the identifications 
of all BTAM modules needed to support 
the devices in the line group. Figure 
15 is a diagram of the DEB. Table 2 shows 
the contents of each field, giving source 
codes where knewn. 
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Displacement 
(Dec) 
-3 6 

DEBEOEA 

-3 2 
DEBSIOA 

-2 8 
DEBPCIA 

-2 4 
DEBCEA 

-2 0 
DEBXCEA 

8 
DEBDCBMK 

4 
DEBLNGTH 

0 
DEBNMSUB 

4 
DEBAMLNG 

DEBOFLGS 

+1 2 
DEBOPATB 

+1 6 
.DEBNMEXT 

+2 0 
DEBPRIOR 

+2 4 DEBPROTG 
DEBEBID 

+28 
DEBEXSCL 

+32 
Reserved 

32+(4xn ) 

NOT USED BY BTAM -

Reserved 

DEBTCBAD 

DEBDEBAD 

DEBIRBAD 

DEBQSCNT I 

DEBUSRPG 

DEBECBAD 

DEBDCBAD 

DEBAPPAD 

DEBUCBAD 

TABLE OF 
n* UCB 
ADDRESSES 

ADDRESS OF BUFFER ROUTINE 

) 

Reserved 

36+(4xn 
ADDRESS OF FIRST CCW ON QUEUE 

40+(4xn ) 
ADDRESS OF LAST CCW ON QUEUE 

44+(4xn ) 
DEBSUBID 

T 
Appendage 
Table 

+ Prefix 

Basic DEB 

Device 

r~"' Access 
Method 
Section 

I 
11...--_----1I1 

*n = number of extents 

Figure 15. Data Extent Block (DEB) 



Table 2. BTAM DEB Fields 

Source 
location Size Name 

Contents Section I ECTDEB+ (in bytes) DEB+ 

F -36 4 EOEA Address of end of extent appendage branched to by 105 
(not used by BTAM). 

F -32 4 SIOA Address of start I/O appendage branched to by 105 (not 

Appendage 
used by BTAM). 

Table G -28 4 PCIA Address of pragram controlled interrupt appendage 
branched to by 105. 

G -24 4 CEA Address of channel end appendage branched to by 105. 

G -20 4 XCEA Address of abnorma I end appendage branched to by 105. 

Prefix D -8 4 DCBMK DCB modification mask used by I/O Support. 

F -4 1 LNGTH Length of DEB in doublewords. 

G 0 1 NMSUB Number of subroutines loaded by open executor. 

F 1 3 TCBAD TCB address for this DEB. 

F 4 1 AMLNG Number of bytes in Access Method Section. 

F 5 3 DEBAD Address of next DEB in the same task. 

8 1 OFLGS Data set status Ilag (not used by BTAM). 

9 3 IRBAD IRB address for errar exit (not used by BTAM). 

12 1 OPATB Indicates file type (not used by BTAM). 

13 3 QSCNT Number of devices executing user channel programs. 

Basic F 16 1 NMEXT Number of extents (number of lines in the line group). 

17 3 USRPG Address of first lOB in user purge chain. 

20 1 PRIOR Priority of the task. 

21 3 ECBAD 
Address of a parameter list used to locate the 
purge ECB for an SVC purge request. 

D 24 1/2 PROTG Protection tag assigned to this task. 

F 241/2 1/2 DEBID Hex "F" identifies this block as a DEB. 

F 25 3 DCBAD Address of DCB associated with this DEB. 

F 28 1 EXSCL Extent seal e = 2 for communication devices indicating 
4 bytes per extent (used to determine size of device 
dependent section). 

F 29 3 APPAD Address of I/O appendage table preceding DEB. 

Device F 32 (Note 1) UCBAD Table of addresses of UCBs for each of n* lines or 

Dependent local 3270 devices. 

Access Method 32+(4xn) 4 Address of buffer routine (loaded when dynamic 
Dependent buffering or buffer peal specified). 

36+(4xn) 4 Address of first CeN on queue (optional; required 
only when dynamic buffering is specified). 

40+(4xn) 4 Address of last CeN on queue (optional;.required 
only when dynamic buffering is specified). 

Subroutine ID G 44+(4xn) (Note 2) SUBID 2- charocter subroutine IDs (last two characters of 
8- byte name). 

* n :: number of extents. 
Note 1: Size = NMEXT shifted left logical EXSCL bits (in this case, 4 bytes/extent). 
Note 2: Size = 2 X NMSUB bytes. 
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APPENDIX D: INPUT/OUTPUT BLOCK 

The input/output control block (lOB) 
provides communication between BTAM and 
lOS. It is the sole parameter of the lOS 
execute channel program (EXCP) instruction. 
One lOB is created for each communication 
line by open module 1. 

The basic lOB, 64 bytes in length, 
contains pointers· to the channel program, 
the event control block, and the terminal 
lists; it provides area's for storing flags, 
sense bytes, the channel status word, and 

o 7 8 

the start I/O condition code returned by 
lOS. Appended to each basic lOB is a 
variable length area where the channel 
programs are constructed by the read-write 
routine. 

Figure 16 shows details of the channel 
status word (CSW) fie11 and Figure 17 is a 
diagram of the lOB. Table 3 contains 
descriptions and sources of the contents of 
the lOB fields. 

31 

lOS Flags CCW ADDRESS 

Control Unit and 
Devi ce Status 

32 

Control Unit 
and Device 
Status 

8-31 
32 
33 
34 
35 
36 
37 
38 
39 

Channel 
Status 

39 40 

Address of Last CCW+8 
Attention 
Status Modifier 
Control Unit End 
Busy 
Channel End 
Device End 
Unit Check 
Unit Exception 

Figure lb. lOB CSW Field 

232 

1 
47 48 

Channel 
Status 

Count 

Count 

r8-63 

PCI 
Incorrect Length 
Program check 

63 

Protecti on check 
Channel data check 
Channel control check 
Interface control check 

Chaining check 

Residual count difference between 
number of characters sent or 
received and length specified. 



IOBFLAG2110BSENSO IIOBSENSI 

-r--

10BFLAGI o 

4 10BECBCC 10BECBPT 

8 IOBFLAG3 10BCSW 

16 IOB510CC IOB5TART 

Basic 
20 Reserved 10BDCBPT lOB 

OP 
IOBRE5TR 

Code 

10BINCAM IIOBERRCT llr 
I-I--

28 

jl" 
32 10BUCBX 10BWORK 

36 IIOBRCVPT IIOB5NDPT 

40 10BERCCW 

48 10BERINF 
BTAM 
Extensi on 

64 10BCPA 

.-
Channel Program Area 

A .. 

Figure 17. Input/Output Control Block (lOB) 
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Table 

Relative 
Location 

234 

16 

17 

20 

21 

25 

28 

30 

32 

33 

38 

39 

40 

48 

64 

3. BTAM lOB Fields 

Length 
(;n byte.) 

16 

Name 
106+ Contents 

FLAG1 Flag byte 1 
Bit 0 .. Data chaining In channel program 

I - Command chaining in channel program. 
2 .. Error recovery procedure is in control of current operation. 
3 - (not ... d by STAM) 
4 - (not used by STAM) 
5 .. Exceptional condition. After ERP routine retums and this bit is on, the error is considered 

permanent. 
6 .. Unrelated (Va requests need not be scheduled FIFO). (This bit is always on for STAM.) 
7 .. Start/restart (lOS is to use channel program address IOB5TART (0) or IOBRESTR (1) (This bit 

Is always 0 for SlAM, unless the lOB Is for a local 3270 device.) 

FLAG2 Flag byte 2 
Bit Meaning 

2
°1 } Not used by BlAM. 

3 Extended message flag (indicator for lOS message writer routine) 
4-6 Not used by BlAM. 
7 RESETPL macro instruction was used. 

SENSO One byte of sense data stored here when a unit check error occurs. 
All zeros means successful completion. 
Bit 0 .. Command reject 

1 .. Intervention required 
2 .. Bus out check 
3 .. Equipment check 
4 .. Data check 
5 - Overrun 
6 - lost data 
7 - Time-out 

SENS1 Second sense byte (local 3270 display system only). 
If the sense data for IOBSENSO could not be obtained for a local 3270 device, this byte 
contains X'FE'. 

ECBCC Completion code for an VO event as it will appear in the first byte of the ECB. 

ECBPT Address of event control block (EeB) associated with this Vo request. 

FLAG3 lOS error routine flags. 

CSW The channel status word is stored here at channel end time (low"'"Order 7 bytes). 

SIOCC 

START 

DCBPT 

RESTR 

INCAM 

ERRCT 

ucax 

WORK 

RCVPT 

SNDPT 

ERCCW 

ERINF 

CPA 

The condition code from execution of start I/o is stored here. 

Address of the first CON at which to start I/o for normal conditions. 

ReselVed 

Address of the DeB associated with this lOB. 

Address of CeN at which to start I/o for restart operations. 

Bit Meaning 

Syte 0, ° SAD or ENABLE issued by OPEN resulted in a permanent I/o error. 
If the lOB is for a local 3270 device, this bit indicates that OPEN did nat Initialize 
the device, because it was being used by OLTEP. 
This lOB is currently in use by an I/O operation (lOB busy). 
RVI was received. lurned on when RVI sequence is received. 
Turned off when the next proper positive acknowledgment (ACK-o or ACK-l) 
is received. 
Turned on, after a remote 3270 RFT message has been received, to indicate that 
the message cam from a control unit capable of a general poll. 
Reserved. 
Turned on after a remote 3270 error status message has been processed. (The error 
status message begins with SOH % R and provides status Information about a remote 
3270 device.) 
Reserved. 

7 Line is currently under on-line test operation. 
Byte 1: Used by BTAM for timer value (OPEN and LOPEN). 

Error counter (local 3270 display system only). 
Byte 0: The local 3270 ERP uses this byte to keep a count of retry attempts. 
8yte I: 
Bits 0-4 - The local 3270 ERP uses these bits as flags during retry attempts. 
Sits 5-7 

State Meaning 
000 If bit 5 of IOBFLAGI Is off, the local 3270 ERP has recovered from the error. 

If bit 5 of IOBFLAGI Is on, the local 3270 ERP has not processed the error. 
010 The local 3270 ERP could not recover from the error. 

The problem program must reconstruct the buffer image. 
011 The local 3270 ERP determined that the error is permanent and nonrecoverable. 
110 The local 3270 ERP determined that the channel program or data stream bui Ider 

of the problem program can recover from the error. 
111 The local 3270 ERP determined that the locol 3270 channel end/abnormal end 

appendage should perform retry. 
101 The locol 3270 channel end/abonormal end appendage Is attempting to 

recover from the error by retrying the channel program. 

UCB index (line numbeMJsed as index to appropriate UCB address in the DEB). 

Work area used by BTAM Error routines and On-Line Test Routines. 

Received ACt< (ACK-O or ACK .. l). 

Sent ACK (ACK-O •• ACK-I). 

CON area used by BTAM error recoverv routines. 

Error information field used by the BIAM error recovery routines, 
} 

The contents of these 
fields vary 
unpredictably 

Channel program area (length depends on type of stations or line configuration). 



After initiating an I/O operation, the task 
(user program) in control can continue 
processing until it needs the results of 
that operation. At this point, the task 
issues a WAIT macro instruction, which 
signals the supervisor that the task cannot 
proceed until completion of a specified 
event (i.e., the I/O operation). The WAIT 
specifies an event control block (ECP) 
address, which is the first word of the 
data event control block (DECB) formed by 
expansion of a READ or WRITE macro 
instruction. Figure 18 shows the ECP after 
the WAIT was issued. Bit 0 is the wait 
flag, and bit 1 is set on completion. Bits 
8 through 31 specify the address of the 
program request block. 

o I 8 31 

PRB Address 

Figure 18. ECB After WAIT 

The supervisor posts completion of the 
event by setting the wait flag off and the 
completion flag on. It inserts a 
completion code in bits 2 through 31 
(Figure 19). 

o 1 2 

Completion 
Code 

7 8 31 

o 

Figure 19. ECE After Post 

COMPLETION CODES: Upon cOIl1pl,etion of an 
I/O operation, bits 2 through 7 of the 
event control block (ECB) in the DECP 
contain a completion code specified by the 
input/output supervisor. Bit 0 (the wait 
flag) is zero, bit 1 (the completion flag) 
is one, and bits 8 through 31 are zero. 
The first byte of the ECB (bits 0 through 
7) contain one of the following 
-completion- codes in hexadecimal notation: 

7F 

l"Iea"ling 

Normal Comoletion. Channel 
end/device end status; may include 
either unit exception, incorrect 
length, or both. 

41 

44 

48 

APPENDIX E: EVENT CONTROL BLOCK 

I/O Error. All channel en~/device 
end/unit check conditions. plus 
program check, protection check, or 
chaining check conditions. This 
completion cod~ also inclu~es unit 
exception and incorrect length, 
status if they occu~ in co~bi~ation 
with one of th~ preceding error 
conditions. Status is present in 
the sense byte (IORS~NSO) only if a 
unit check con1ition has occurred. 

.!LQ ~gues~ Reiecm. A device 
error was detected after the last 
I/O operation on the dsvice was 
posted complete. 

Enable Command Halted or I/O 
Operation purged. Tndicates one of 
the following: 

• An enable command (automatic 
answering function for a 
switched-connection line) was 
terminated by halt I/O as a 
result of a RES~TPL macro 
instruction (secon~ operand 
omitted or specified as 
ANSRING) • 

• A Read Initial operation for a 
World Trad'~ telegraph terminal 
was termin~ted by a Halt I/O as 
a result of a R~SETPL macro 
instruction (seco~d operand 
oltlitted) • 

• A Read Initial cperation for 
a local 3210 display station 
was terminated as a result of 
a RESETPL macro instruction 
(secon d operand omitted or 
specified as ATTENT). 

• An enable comma"lo was 
terrr.inateo as a result of 
closinq (C~OSE macro 
instruction) a line group with 
enable com~ands outstan~ing. 

• An I/O oppratio"l was purged at 
chann~l en~ interrupt time as a 
result of closi"lg with I/O 
operations still in proqress. 
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APPENDIX F: DATA EVENT CONTROL BLOCK 

The data event control block (DECB) is 
formed in the user program at assembly time 
by expansion of a READ or WRI~E macro 
instruction of the list or standard form. 
It provides communication with the BTAM 
read-write module, specifying operation 

Itype, line group, line or local 3270 
device, and terminal list. Areas for 
the standard ECB and responses to 
addressing and tRC checks are also included 
in the DECB. The format of the block 
is shown in Figure 20. The contents of 
its fields are shown in Table 4. 
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o 
4 

8 

12 

16 

20 
24 

28 

32 

36 
40 

4 4 

DECSDECB 

DECTYPE 

DECONLTI 
DECDCBAD 

DECAREA 

DECSENSO 

DECCMCOD 

DECFLAGS 

DECTPCOD 

DECADRPT 

DECPOLPT 

RESERVED 

DECWAREA 

I DECLNGTH 

DECSENSJ I DECCOUNT 

DECENTRY 

DECRLN I DECRESPN 

DECERRST I DECCSWST 

I DECWLNG 

PRESENT 
ONLY 

} 
IN DECBS 
FOR SSC 
LINES 

Figure 20. Data Event Control Block (DECB) 



Table 

location 
IECTDECB+ 

12 

16 

17 

18 

20 

21 

4. BTAM DECB Fields (Part 1 of 4) 

Length Name 
(in bytes) DEC + Contents 

SDECB Event control block (ECB) for thiS VO request (see Appendix E). 

TYPE Operation types: 

1st byte: bit 0 - Current operation ,s a read operation 
uSing Auto Poll 

bit I - If 1, RJE requested WTD time--out me~age 
suppression 

bit 4 - if 1, Write Inquiry macro was ioued 

bit 5 - Entry coded as '5' 

bit 6 - Area coded as '5' 

bit 7 - Length coded as '5' 

2nd byte. bits 3,4,5, Value Operation Type 
6,7 

00 Write Break 
01 Read InItial 
02 Wnte Initial 
03 Read Continue 
04 Write Continue 
05 Read Conversahonal 
06 Wnte Conversational 
07 Read Repeat 

Read Continue with Identlfloohon 
Exchange 

08 Write Positive Acknowledgment 
09 Read Skip 
OA Write Neg Acknowledgment 

Write Disconnect (TWX) 
Write Reset (BSC) 

08 Read Buffer 
OC Wnte at Litle Address 

Write Initial Optrcal (2740 
w/Checklng & 2760, or w/Checking, 
DI(lJ~up & 2760) 
Write Initial Transparent Block (BSC) 

00 Write Initial Conversationtll 
Read Continue with leading 
Acknowledgment 

OE WnteErase 
Write Initial Optical (2740 
w/Checking & 2760, or w/Checklng, 
Oial-up & 2760) 
Write Continue Trclnsparent Block (BSC) 

OF Wnte Continue Conversational 
10 Write DISconnect 
11 Read Connect 

Read Modified (Local 3270) 
12 Write Initi(ll Transparent 

Write ConvertCltlonol Optical (2740 
w/Checklng, Oial~up & 2760) 

Write Unprotected Erose (local 3270) 
13 Read Continue with Leading Gl'ClphlcS 

Read Buffer from Position (local 3270) 
14 Write Continue Tl'Clnsporent 
15 Read Inquiry 
16 Write InqUiry 
17 Read Repeat with leading Graphics 
18 (Reserved) 
19 Read Initial InqUiry 

In any combination 

Operation 
Type Code 

T8 
n 
n 
TT 
TT 
TV 
TV 
TP 

TE 
TA 
TS 
TN 
TN 
TR 
T8 
Tl 
no 

nv 

TTA 
TS 
TCO 

TiE 
TTV 
TO 
TC 
TM 
TlX 
TVO 

TUS 
TTL 
T8P 
TTX 
TQ 
TQ 
TPL 

TJQ 
Read NIodified from Position (local 3270) TMP 

lA Write Walt Before Tl'Clnsmlthng 
18 Read Interrupt 
lC Write Connect 
10 Write Initial Conversational 

Transparent 
IE Read Connect with Tone 
IF Wnte Continue Conversational 

Transparent 

bit 0 ~ Specifies reset for type code TlR, TTR, TVR, TLR, TSR, TlXR 
TPR, TTXR. 

'Bihi I and2 (Ire reserved., 

LNGTH Buffer length or message orea length 

ONLTT When BSC on-line test is in control, the 0 and 
1 bits have the follOWing meanings; 

bit 0 - if 0, on-line test was requested by RFT meS$Qge, 
If 1, on-line test was initiated by ONLTST mo"'ro 

bit 1 ~ if 0, test messages are sent by BTAM 
If 1, test meuog" are received by STAM 

DCBAD Address of the associated DCB. 

AREA Address of message area or flm buffer. 

TW 
TRV 
TC 
TIVX 

TCN 
TTVX 

SENSO Sense information, as set by the control unit, when the CSW s1'Cltus (DECCSWST) indiClCftes a 
Unit o,eck. 

SENSI 

COUNT 

CMCOD 

ENTRY 

(Reserved) 

Command reject 
Intervention reqUired 
Bus out check 
EqUipment check 
Data check 
Overrun 
Lostcbfa 
Timeout 

Residual CQunt frgm the CSW for the last CCN that was executed. 

Command code, Identifies the type of command Upon which the error occurred. 

Address of a fenninal list. 
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Table 4. 

Location 
IECTDECB+ 

24 

25 

25 

238 

BTAM DECE Fields (Part 2 of 4) 

Length 
(in bytes) 

2 

Name 
DEC+ 

FLAGS 

RLN 

RESPN 

Contents 

Status flags which may be set regardless of whether there was an I/o error (i .e., the completion 
code in the DECSDECB may be either 7F or 41). 

Bit 0: For start-stop operations, this bit is reserved. For BSC operations, it indicates that a WACK 
(wait-before-transmit) was received, if bit I is also on. If bit I is not on, bit 0 indicates 
that an error status message was received. (An error status message begins with SOH % S 
and provides status information about a remote station.) 

Bit 1: For start-stop operations, this bit is reserved. For BSC operations, it indicates that some 
response other than ACK-O or ACK-l was received into the DECRESPN field. Examination 
of the response will determine which action should be taken to reestablish proper communication. 
(This bit is set when WACK (see also bit 0) is received or when RVI (see also bit 6) is received. 

Bit 2: For start-stop operations, this bit is reserved. For SSC operations, it means that an 
incorrect alternating acknowledgment was received: ACK-I received when ACK-O was 
expected, or vice versa. If this bit is on and the completion code for the operation is 7F 
(i. e., no line transm ission error occurred), a complete message has been lost. 

Bit 3: The ID received from a TWX 33/35, or a BSC station did not egual the expected ID as defined 
in the terminal list specified in the WRITE TI, WRITE TC, or READ TC macro instruction, or the 
index received as a result of an Auto Poll operation did not match the index byte in any of the 
active entries in the polling list. For BSC (nonswitched line) this bit on indicates that 
contention has occurred and this is not the control station. For WT telegraph, this bit on 
indicates that contention occurred, or that a received ID differs from expected ID in terminal 
list specified by READ TE macro. 

Bit 4: No buffer was available upon completion of a dynamic buffering read command. The last 
buffer is posted camplete and the remainder of the message is read from the communications 
line (under control of a dynamic buffering read skip command), but the data is not placed 
into storage. 

Bit 5: Indicates one of the following: 

1. A negative response to polling has been received from the terminal represented by 
the last active (nonskip) entry in an open polling list (OPENLST). 

2. A negative response to polling has been received following a RESETPL macro instruction 
of the POLLING type (second operand omitted or specified as POLLING). 

3. All of the entries in a wrap around polling list (WRAPLST) are inactive (all the skip bits 
are on). 

Note: Condition 3 can occur only as a result of one or more skip bits being turned on 
after initiation of a programmed polling operation, with a wrap around polling 
list. If all skip bits were on at the time that the READ macro instruction was 
executed, no I/O operation would be initiated. 

4. Negative response to addressing has been received. 

5. The last message sent from a WT telegraph terminal was ended by EOT or a timeout. 

6. 2741 power off or other Intervention Reguired condition. 

Bit 6: 2741: Write operation was ended by terminal interrupt. 
WT telegraph: Message ended with WRU signal. 
BSC stations: A reverse Interrupt (RVI) seguence was received (see also bit 1). 
Remote 3270: If bit 6 is on, but bit 1 is not on, an error status message was received. (The 

error status message begins with SOH % R and provides status information 
about a remote 3270 device.) 

Bit 7: WT telegraph: The last message sent from a WT telegraph terminal ended with WRU. 
BSC stations: The STX ENQ seguence was recei,ved. 
Local 3270: OLTEP is using the device to run diagnostics. 

Relative Line number. 

1st byte, response to terminal addressing; 2nd byte, response to LRC/VRC check. 



Table 4. BTAM DECB Fields (Part 3 of 4) 

Locotions 
IECTDECB+ 

28 

Length 
(in bytes) 

Name 
DEC+ 

TPCOD 

Contents 

TP-Op code. Bits 2.,7 of these codes identify types of commands that are not identifiable 
by the command code alone. Bits 0 and 1 are used in conjunction with, but independently 
of, bits 2-7, as described below. 

Hex value 

00 
01 

02 

03 

04 

05 
06 
07 
08 

09 

Any command issued by on-line test routine or for a local 3270 device. 
Disable, when disable is the first command of a channel program 
Dial 
Enable 
Prepare 
Write EOA EOT EOT EOT 
Write graphics 
Write wait before transmitting 
Sense (WT telegraph) 
Write EOA EOT EOT EOT prior to selection 
Write EOT sequence prior to polling or addressing 
Write respanse ta text 
Write EOA and 15 idle characters (Basic 2740) 
Write EOA PRE 0 

Write polling or addressing characters or /character (j is the broad­
cast addressing character) (2740 w/Station Control) 
Poll 
Wr i te turnaround sequence (TWX) 
Write CPU-ID sequence (TWX and BSC) 
Write ENQ (BSC) 
Write WRU J 
Write 10 r 
W . d h ~ (World Trade telegraph terminals). 

rite Pa c aracters 
Write letters shift characters 
Write space (2740 w/Station Control) 
Write 2848 command (2260R) 
Write FIGS shift (83B3) 
Write 1 (1030) 
Sense (2740) 
Read response to poll ing 
Read response to addressing 
Read 10 response (TWX, BSC, WT Telegraph) 
Write end of addressing character following addressing (1030, 1050, 
1060, 2260R, 2740) 
Write response to inquiry (BSC) 
Write response to text (BSC) 
Write EOB (2760) 
NOP or TIC following Poll in READ with SSALST, SSAWLST, 
AUTOLST, or AUTOWLST 
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Table 

Location 
IECTDECB+ 

28 

29 

30 

32 

36 

40 

42 

44 

240 

4. BTAM DECB Fields (Part 4 of 4) 

Length 
(in bytes) 

2 

4 

4 

2 

2 

4 

Name 
DEC+ 

TPCOD 

ERRST 

CSWST 

ADRPT 

POLPT 

WLNG 

WAREA 

(Continued) Hex Value 

OA 

OB 
OC 
JO 
11 
12 
13 

20 
21 
22 
23 
24 

25 

Contents 

Meaning 

Read Index (Auto Poll) 
Read response to poll ing (programmed poll ing) 
Read inquiry (BSe) 
Read response to inquiry (BSe) 
Write at I ine address (2260R) 
Read or write text; Write frome change sequence (2760) 
Read skip or TIC for dynami c buffering 
Write end of transparent text characters (DLE ETX) 
(BSe) 
Read response to text (Start-Stop) 
All reset commands 
Read skip 
Write break 
Any command issued during OPEN, LOPEN, or 
CLOSE (Set Address, Enable, Disable, and Set 
Mode commands) 
Read response to text (BSe) 

In addition to the TP-Op codes, bits 0 and 1 may be set to zero or one. A 1 in the 
indicated bit has the following meaning: 

bit 0 the command iust executed was the last command in the 
channel program. (For on-I ine tests I the command just 
executed was the last of the initialization commands [i,e" 
prior to Read Text or Write Text commands] ). 

bit 1 the command just executed was the first Read or Write Text 
command executed in the channel program using Dynamic 
Buffering. (For BSC on-I ine test, the command iust 
executed was an initialization command [i.e., not a Read 
Text or Write Text command] .) 

Error status flags which may be set if an 1/0 error has occurred (i .e., a completion 
code of 41 in the DECSDECB). 

Bit 0: The START 1/0 instruction resulted in a condition code of 3, indicating that 
the control unit or the specified line address is not operational. 

Bit 1: An error condition which should not occur (is undefined for the particular 
command or device) has occurred. 

Bit 2: An error condition occurred on an I/o operation initiated by the error recovery 
routines as an intermediate recover procedure, as part of diagnostic write/ 
read procedure (2701 only), or as part of a disconnect procedure for a 
switched line. 

Bit 3: A diagnostic write/read operation terminated in error, indicating a control unit 
failure (2701 only). An error occurred that makes the integrity of the device 
regeneration buffer doubtful (local 3270 only). 

Bit 4: A disable command was issued to a switched line by the error recovery routines 
after detection of a permanent error on that line. 

Bits 5-7: (Reserved) 

The status bits from the CSW for the last CCW that was executed. 

Pointer to the addressing list entry used in the previous operation. 

For programmed polling, pointer to the current entry in the polling list which will 
point to the terminal to be polled. For Auto Poll, the first byte contains an index 
identifying the current entry in the poll ing I ist and the last three bytes contain a 
pointer to the beginning of the polling list. 
For SSC on-line test, pointer to the user-specified text data provided in ONLTST 
macro [ for test types 00 and 01 J.) 
(Reserved. ) 

Length in bytes of the data area (in leading-graphics, conversational, or READ TCW 
operations). (BSC only) 

Address of the data area (in leading graphics, conversational, or READ TeW 
operations). (BSC only) 



A unit control block (UCB) is built for 
each line or local 3270 device at system 
generation time and is used by lOS during 
execution to determine physical locations. 
The only field requiring the attention 
of the BTAM user is the device type word, 
which gives details of the terminals on 
the line or locaY 3270 device: control 
unit, adapter, model, and optional 
features. This word is fully described in 
Appendix H. Figure 21 shows the format of 
the UCB. Table 5 shows the contents of the 
UCB. 

APPENDIX G: UNIT CONTROL BLOCK 

Displacement 
(DEC) 

SRTEJBNR 
Internal Job No. 

UCBCHA 
Channel Address 

UCBETI 
Error Routine Key 

12 UCBWGT 
Flags and Mask 

UCBTYP 

SRTECHAN 
Allocation 
Olannel Mask 

UCBUA 
Unit Address 

UCBSTI 
Statistics Table 
Index 

UCBNAME 

UCBID SRTESTAT 
Identifier status Byte A 

UCBFLI UCBDTI 
Flag Byte 1 Device Table Index 

UCBLCI UCBATI 
o,annel Table Attention Table Index 
Index 

Unit Name 

16 Communications Equipment or Graphics Device Type 

UCBLTS UCBSNS 
Last Request Element Sense Infonnation 20 

Ac:Iditonal Attention Control 
24 Optional Features Count Byte 

28 IRB Address 

Initialized 
(reserved) RLN 

32 

Device 
Control Block Link Index 

36 

Figure 21. Unit Control Block (UCB) 
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'Iable 

Relative 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

16 

20 

22 

24 

26 

27 

28 

32 

36 

37 

5. BTAM UCB Fields 

Size 
(in byte.) Name 

1 SRTEJBNR 

1 SRTECHAN 

1 UCBID 

1 SRTESTAT 

1 UCBCHA 

UCBUA 

UCBFl1 

1 UCBDTI 

1 UC8ETI 

1 UCBSTI 

1 UCBlCI 

1 UCBATI 

1 UCBWGT 

3 UCBNAME 

4 UCBTYP 

2 UCBlTS 

2 UC8SNS 

2 

4 

Internal job identification. 

Allocation channe I mask. 

uca identification - hex FF. 

Statu. byte A. 

Channel address. 
Bit 0 - Halt I/o has been issued. 
Bit 1 - Status modifier. 

Bit2} 
Bit 3 reserved. 
Bit 4 

Bit5} 
Bit 6 channel address (binary). 
Bit 7 

Unit address. 

Contents 

Flags: Bit 0 - UCB busy (set at SIO, reset at DE). 
1 - uca not ready (awaiting operator intervention). 
2 - Post flag (waiting DE or error at DE will be passed at next SIO). 
3 - ..lob intercept 
4 - Control un it busy 
5 - When bits 5 & 6 are 01, indicates HIO command is inhibited because channel program 

is already in progress. 
6 - Enable command has completed: 
7 - I/o error routine is in control of the li~e. 

Index to Device Table (one entry/device type). 

Index used to get error routine for this device. 

Index to Statistics Table. 

Index to logical Channel Table. 

Index to Attention Table. 

Flags & channel mask. 

Unit Name (EBCDIC) 

Device type. (see Appendix H). 

Last request element. 

Sense information. 

An extension of the optional features byte in the UCBTYP field (local 3270 display system only). 
Byte 0: Bit a - magnetic card reader adapter. 

Bit 1 - sel ector pen. 
Bit 2 - numeric lock. 
Bits 3-8 - reserved. 

Byte 1: Bits 0-8 - reserved. 

If the device index is one, this byte contains the number of attentions not serviced in the line group; 
otherwise, this byte is reserved (local 3270 display system only). 

Attention handling flags (local 3270 display system only). 
Bit 0 - OLTEP executing flag. If this flag is one, the device is being used by OLTEP. 
Bits 1-4 - reserved. 
Bit 5 - read initial pending flag. 

Device index Is one: If this flag is one, a Read Initial is outstanding and waiting for an attention 
interruption. If this flag is zero, and the initialized RLN field is nonzero, the second-level 
attention routine was scheduled to start a read operation. 

Device index is not one: This bit is reserved. 
Bit 6 - skip flag. If this flag is one, a Read Initial for the device Is ignored. 
Bit 7 - attention flag. If this flag is one, an attention interruption was received from the device. 

Address of the Interruption request block (lRB) that points to the second-level attention routine (local 
3270 display .ystem only). 

Initialized relative line number (local 3270 display system only). 
Device index is one: If this byte is zero, no Read Initial is pending for the line group. If this 

byte is one through 255, it is the relative line number of the lOB initialized by the BTAM 
Read/Write routine for a pending Read Initial. 

Device index is not one: This byte is reserved. 

The device's relative line number, which is an index to the table of UCB addresses in the DEB (local 
3270 display system only). 

Control block link (local 3270 display system only). 
Device index is one: This field contains the address of the DEB for the line group. 
Device index is not one: This field contains the address of the UCB with a device index of one. 



APPENDIX H: UCB DEVICE CODES 

The device type word (UCBTYP) field located at relative location on hex 16 in the unit 
control block (UCE) has the format and content shown below. 

UCBTYP 

Byte 1 Byte 2 Byte 3 Byte 4 

lOS Flags I Model Code I Optional Features I Device Class I Unit Type 

UCB + 16 (10) 17 (11) 

Offset Bytes and Bit and 
Dec Hex Alignment state 

16 (10) 1 
Byte 1 

xxxx 

x ••• 
. 1 .. 
• .1. 
• .0. 
••• 1 

xxxx 

• • •• 0001 

0010 

0011 
0100 
0101 

0110 

0111 

xxxx xxxx 

CO C1 0001 
0001 0010 

Hex. 
Dig. 

-1 

-2 

-3 
-4 
-5 

-6 

-7 

18 (12) 19 (13) 

Field Description, Contents, Meaning 

I/O supervisor flags 

(Reserve'l bit) 
OVerrunable device • 
Burst morje. 
Byte mode. 
Data chaining • 
Model Co~e 
The value in this field and the value in the 
adapter type field (byte 4, bits 0-3) 
together identify the model. 

Adapter 
~ 
1-
2-
3-
4-
5-
6-
8-
1-
4-

1-
1-
9-
1-
9-
9-

Model 
1050 
1030 
1050 
83B3 
TWX 
WTTA 
2260 
1060 
115A 

2740 
2741C <correspondence code) 
13SC1 (Nonswitched point-to-point) 
2741P (PTTC/BCD or E13CD code) 
BSC2 (Switched point-to-point) 
BSC3 (Nonswitched multipoint) 

Model Code (local 3270 display system) 

11 Model 1 
12 Model 2 
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Offset Bytes and 
Dec Hex Alignment 

17 (11) • 1 
Byte 2 

244 

Bit and 
State 

1 ••. 
. 1 .. 
•• 1. 
.. 1. 
••. 1 

.1 •. 
10 •• 
01. • 
11 •• 

. . .. . .xx 

xxx. 
000. 
001. 
010. 
011. 
100. 
101. 
110. 

••• 1 

xxx. 

000. 
001. 
010. 
011. 
100. 
101. 

••• x 

••• 0 

0000 0000 

Hex. 
Dig. Field description, Contents, Meaning 

Optional features. 

Automatic calling. 
Automatic polling • 
Checking (2740 only) 
Dual communication interface (2701 SDA-II) 
Automatic answering • 
Dual code (2701 SDA-II> 
station control (2740 only> 
Transmit control (2740 only> 
2760 Attachment. 

Binary 
Value 
-0-- S7.l,DZER 
1 S.l\DONE 
2 S~DTWO 
3 SADTHREE 

Keytoard Type (local 3277 display station) 
No keyboard 
66-key EBCDIC typewriter keyboard 
78-key EBCDIC typewriter keyboard 
66-key data entry keyboard 
78-key operator console keyboard 
66-key ASCII typewriter keyboard 
78-key ASCII typewriter keyboard 

Audible Alarm (local 3277 display station) 

Character Generator Type (local 3277 
display station) 
~omestic character generator 
ASCII A character generator 
ASCII B character generator 
United Kingdom character generator 
French character generator 
German character generator 

Character Generatcr Case (local 3277 
display station) 
Monocase character generator 

Not~: See byte 24 of the UCB for additional 
cptional features (local 3277 display station) 

No optional Features (local 3277 display statioI 



Offset Bytes and 
Dec Hex Alignment 

18 (12) . • 1 
Byte 3 

19 (13) . . . 1 
Byte II 

Bit and 
State 

Hex. 
Dig. 

110 
10 

1-
2-
3-
11-
5-
6-
1-
8-
9-

Field description, Contents, Meaning 

Device Class • 
Communication equipment. 
Graphics. 

Adapter Type. 
IBM Terminal Adapter, Type I. 
IBM Terminal Adapter,Type II. 
IBM Telegraph Adapter. 
Telegraph Adapter. Type I. 
Telegraph Adapter, Type II. 
WOrld Trade Telegraph Adapter. 
Synchronous Adapter, Type I. 
IBM Terminal Adapter, Type III. 
Synchronous Adapter, Type II. 

Control Unit 
-1 2102 
-2 2101 
-3 2703 

Unit Type (local 3210 display system) 
09 3277 display station 
01 3284 printer 
OB 3286 printer 
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The interruption request block (IRB) is 
used to maintain information about an 
asynchronously executed routine. 

If on-line testing is required (that 
is, T was coded among the EFOPT options 
in the DCB macro instruction), an IRB 
that points to the on-line test control 
module is created and initialized for 
each line group during open. (If the 
line group contains local 3270 devices, 
this IRB is created by IGG0194Q and points 
to IGG019PI; otherwise, it is created 
by IGG0193S and points to IGGO'9MR.) 

If the line group contains local 3270 
devices, the BTAM Open executor (module 
IGG0194Q) also creates and initializes 
an IRB that points to the local 3270 
second-level attention routine (module 
IGG019PG). 

Figure 22 shows the format of the IRB. 
Table 6 shows the contents of the IRB. 

Relative Length Name RB+ 
Location (Bytes) 

Displacement 

o RBTMFLD 

4 

8 RBWCSA 

12 

16 

24 RBUSE 

2B RBWCF 

32 

96 

100 

T 
Figure 22. 

0 1 TMFLD Flags for the timer routines. 

RBPPSAV 

RBABOPSW 

RBSIZE I RBSTAB 

RBEP 

RBOPSW 

RBIQE 

RBLINK 

RBGRSAVE 

I-

RBNEXAV 

IQE Work Space 

T 
Interruption Request Block 

Contents 

1 3 PPSAV Address of the problem program's register save area. 

(IRB) 

4 4 
8 1 

ABOPSW 
WCSA 

After execution of the ABTERM routine, contains bits 32-63 of the user's old PSW. 
Wa it count save area. 

9 1 SIZE 
10 2 STAB 
12 4 EP 
16 8 OPSW 
24 1 USE 
25 3 IQE 
28 1 WCF 
29 3 LINK 

32 64 GRSAVE 
96 4 NEXAV 

100 

Table 6. BTAM IRB Fields 

Size of this IRB in doublewords. 
Status and attribute bits. 
Entry-point address of the asynchronously executed routine. 
User's old PSW. 
Use count used by ATTACH. 
List origin for interruption queue elements (IQEs). 
Number of requests waiting (wait count). 
Address of the previous IRB on the queue; or the address of the TCB if this IRB is first on 
the queue. 
General register (0-15) save area. 
Address of the next available IQE. For local 3270 attention handling, RBNEXAV 
contains IRB+l00 if the IQE is available or 0 if it is not. 
IQE work space. For local 3270 attention handling, contains one IQE. 
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The interruption queue element (IQE) is 
used to schedule an asynchxcnously executed 
routine. 

If on-line testing is required (that 
is, T was coded among the EROPT options 
in the DeB macro instruction), IQEs are 
created and initialized during open. 
(If the line grcup contains local 3270 
devices, these IQEs are created ty 
IGG0194Q; otherwise, that are created 
hy IGG0193S.) 

If the line group contains local 3270 
devices, the BTAM Open executor (module 
IGG0194Q) also creates and initializes 

Displacement 

o (reserved) 

4 

8 (reserved) 

12 (reserved) 

16 

20 (reserved) 

IQELNK 

IQEPARAM 

IQEIRB 

IQETCB 

RPLTCB 

RPLSZPQE 
}

Rallautl 
Rail in 
Parameter 
List 
(Optianal) 

an IQE in the IQE work area of the IRB 
that pOints to the lccal 3270 second-level 
attention routine. 

Figure 23. Interruption Queue Element (IQE) 

Figure 23 shows the format of the IQE. 
Table 7 shows the contents cf the IQE. 

Relative Length Name Contents 
Lacotion (Bytes) 

I 3 IQELNK Address of the next IQE on the queue. 
4 4 IQEPARAM The parameter that is to be passed to the asynchronously executed routine. 
9 3 IQEIRB Address of the IRB that points to the asynchronously executed routine. 

13 3 IQETCB Address of the TCB for the task executing the asynchronous routine. 
16 4 RPLTCB Address of the reB for the task requiring or releasing an extension to a region. 
21 3 RPLSZPQE Size of the region requested (rollout) or address of the PQE describing the area (rollin). 

Table 7. BTAM IQE Fields 
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This appendix lists all of the routines and 
modules composing BTAM; they are listed by 
module name (alphabetically) and by name of 
routine. 

All modules whcse names begin with IECT 
reside in the SYS1.T~LCMLIR library; all 
others reside in the SYS1.SVCLIE library. 

I. Listed Alphabetically by Module Name 

(* Following a narre indicates a device I/O 
module rather than an executable routine) 

Module 
~ 

I ECATEN 

IECTCHGN 
IECTEDIT 

IECTLERP 
IECTLOPN 
IECTONLT 
IECTSVC 
IECTTRNS 
IGC05a 
IGC0006F 

IGC0106F 
IGC0206F 
IGC0306F 
IGCOq06F 
IGC0506F 

IGC0606F 

IGC0106F 

IGCOa06F 
IGC0906F 

IGCOA06F 

IGCOD06F 
IGCOC06F 

IGCOD06F 
IGCOE06F 

IGCOF06F 

IGC1006F 

IGC1106F 

NaJl'e of Routine 

Local 3210 First-Level 
Attention Routine 
Change Entry 
Edit (IBM 50 Magnetic Data 
Inscriber) 
Line Error Print 
Line Cpen 
On-Line Test Request 
Local 3270 BTAN SVC Routine 
Translate 
REQBUF/RELBUF (SVC 58) 
On-Line Test control 
(Start-Stop) 
IBM 1030 Terminal Test 
IBM 1050 Terminal Test 
IBM 1060 Terminal Test 
IBM 2140 Terminal Test 
IB~ 284a/2260 Terminal Test 
(Load 1) 

IBM 28qa/2260 Terminal Test 
(Load 2) 
USASCII and Transcode Test 
Message 
EBCDIC Test Message 
IBM 21ql Terminal Test 
(Correspondence Code) 
IBM 2141 Terminal Test (PTTC 
Code) 
IBM 2160 Terminal Test 
IBM 2740 On-Line Test 
(Correspondence Code) 
On-Line Test Control (BSC) 
3210 EBCDIC Test Module 
(Types 23, 2q) 
3210 EBCDIC Test Module 
(Types 26, 21) 
Remote 3210 ASCII Test 
Module (Types 29, 30, 32) 
Remote 3210 ASCII Test 
Module (Types 31, 33, 3q) 

IGC1206F 

IGC130EF 

IGCU06F 

IGE0004A 

IGE0004B 

IGEOOOqC 
IGEC104A 

IGE010qB 

IGE0104C 
IGE020QA 
IGE0204B 

IGE0204C 
IGE030QA 

IGE0304B 

IGE0304C 

IGEOQ04;a. 
IGEOQ04~ 

IGE0404C 
IGE050QA. 
IGE050QR 
IGE0504C 
IGE0604;a. 
IGE06041'\ 

IGE060QC 
IGE010IH\, 

t IGE0104B 

IGE0104C 
IGEOaOQ}l. 
IGE0804~ 

IGE080QC 

IGE0904A. 

IGE0904C 
IGG0193?J! 
IGG01930 
IGG0193~ 

IIGG0194N 
IGG019Qp 
IGG0194Q 
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On-Line Test Control 
(Local 3210) 
3210 EBCDIC Test Module 
(Type 25) 
3210 EBCDIC Test Module 
(Type 28) 
BT~M Start-stop ERP Control 
(Load 1) , 

Start-Stop ERP Data Check 
(Load 2) 
BTAM BSC ERP Control 
Start-stop ERP Data Check 
(Load 1) 
Start-Stop ~RP Diagnostic 
Write/Read 
BSC ERP Data Check 
start-Stop ERP Time out 
ERP Line Error Recording 
(start-sto~ & BSC) 
BSC ERP Error Post 
start-stop ERP Intervention 
Required 
Start-stop ERP Unit 
Exception 
BSC ERP Intervention 
Required 
Start-Stop ERP Lost Data 
start-stop ERP Read 
Skip/Write Break Check (Load 
2) 
BSC 'ERP Time out 
start-stop ERP Error Post 
Start-Stop ERP Overrun 
BSC ERP s~ecial Return 
start-Stop ERP Bus OUt 
ERP Intervention Required 
Message Writer (Start-stop 
and BSC) 
BSC ERP Lost Data 
Start-Stop ERP Read 
Skip/Write Break Check (Load 
1) 
Remote 3210 Error Post 
lloutine 
BSC ERP Bus Out and Overrun 
start-stop ERP status Check 
ERP Channel Check and 
Interface Control Check 
(Start-Stop and BSC) 

,BSC ERP Equioment Check and 
Command Reject 
BTAM Start-Stop ERP Control 
(Load 2) 
BSC ERP Unit Exception 
BTAM Open Executor (Load 1) 
BTAM Open Executor (Load 3) 
BTAM Open Executor (Load 4) 
BTlM Open Executor (Load 2) 
Local 3210 BTAM Open Executor 
Local 3210 BTAM Open Executor 
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IGG019MA 
IGG019'1~ 

IGG019MC 

IGG019MD 
IGG019M~ 

IGG019MF 
IGG019MI 
IGG019MJ 
IGG019MK 
IGG019ML 
IGG019~N 
IGG019MP 
IGG019MR 
IGG019MS 
IGG019MT 
IGG019~U 

IGG019MV 

IGG019MW 

IGG019MX 

IGG019MY 

IGG019MZ 

IGG019MO 
IGG019M1 

IGG019M2 

BTAM Read/Write 
Channel End/Abnormal End 
Appendage 
Program Controlled Interrupt 
(PC!) Appendage 
IBM 1050, Nonswitchea. 
IBM 1050, Nonswitched (Auto 
Poll)· 
IBM 1050, Switched. 
IBM 1060. 
IBM 1030. 
IBM 1030 (Auto Poll). 
AT&T 83B3. 
WT] USA. 
WH Tl'1X 33/35* 
On-Line Test Control 
Buffer 
IBM 2740, Basic. 
IBM 2740, Dial-up. 
IBM 2740, Dial-up, with 
Transmit Control and 
Checking. 
IBM 2740, Dial-up, with 
Transmit Control* 
IBM 2740, Dial-up, with 
Checking* 
IBM 2740., with station 
Control and Checking. 
IBM 2740, with station 
Control· 
IBM 2740, with Checking. 
IBM 2740, with Station 
Control and Checking (Auto 
Poll)· 
IBM 2740, with station 
Control (Auto Poll)* 

II. Listed by Routine 

Name of Routine 

BTAM Open Executor (Load 1) 
BTAM Open Executor (Load 2) 
BTAM Open Executor (Load 3) 
BTAM Open Executor (Load 4) 
Local 3270 BTAM Open Executor 
Local 3270 BTAM Open Executcr 
BTAli Read/Write 
Channe1 End/Abnormal End Appendage 

IGG019M3 
IGG019M4 
IGG019M5 

IGG019M6 

IGG019PA 

IGG019PB 

IGG019PC 

IGG019PD 

IGG019PE 
IGG019PF 
IGG019FG 

IGG019PH 
IGG019PI 
IGG019PK 
IGG019PL 

IGG019PM 

IGG019PN 
IGG019PO 
IGG019PP 
IGG019PQ 
IGG02031! 

IBM 2260 (Remote)* 
IBM 1060 (Auto Poll). 
Nonswitched Point-to-Point. 
(BSCl) 1 

switched Point-to-Point. 
(BSC2)1 
Local 3270 Channel End/ 
Abnormal End Appendage 
World Trade Telegraph 
Terminals* 
Nonswitched ~ultipoint* 
(BSC3)1 
world Trade Telegraph 
Terminal Channel 
End/Abnormpl End ApD~ndage 
IBM 2741, Nonswitched. 
IBM 2741, Switched* 
Local 3270 second-Level 
Attention Routine 
Local IBM 3270* 
Local On-Line Test Control 
2741 Break 
IBM 2740" with Checking and 
2760 Attachment* 
IBM 2740, Dial-up, with 
Checking and 2760 
Attachment* 
nm 1050, .1onswitched* 
1m! 1()50, S'Nitched* 
IB~ 2740, Witil Checking* 
IDH 2740, Dial-up Wit;l Checking* 
... TJ\.'i! Close i~xecutor 

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

Module 
Name 

World Trade Telegraph Terminal Channel End/Abnormal End Appendage 
Local 3270 Channel End/Abnormal End Appendage 

IGG0193M 
IGG0194N 
IGG0193Q 
IGG0193S 
IGG0194P 
IGG0194Q 
IGG019MA 
IGG019MB 
IGG019PD 
IGG019PA 
IGG019MC 
IECTATEN 
IGG019PG 
IECTSVC 

Program Controlled Interrupt (PCI) Appendage 
Local 3270 First-Level Attention Routine 
Local 3270 Second-Level Attention Routine 
Local 3270 BTAM SVC Routine 
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2741 Break 
Buffer 
REQBUF/RELBUF (SVC 58) 
Change Entry 
Edit (IBM 50 Magnetic Data Inscriber) 
Line Error Print 
Line Open 
Translate 
BTAM Close Executor 

On-Line Test Routines: 
On-Line Test Request 
On-Line Test Control 
Local On-Line Test Control 
On-Line Test Control (Local 3270) 
On-Line Test control (start-stop) 
On-Line Test Control (BSC) 
IBM 1030 Terminal Test 
IBM 1050 Terminal Test 
IBM 1060 Terminal Test 
IBM 2740 Terminal Test 
IBM 2740 Terminal Test 
IBM 2741 Terminal Test (Correspondence Code) 
IBM 2741 Terminal Test (PTTC Code) 
IBM 2760 Terminal Test 
IBM 2848/2260 Terminal Test (Load 1) 
IBM 2848/2260 Terminal Test (Load 2) 
USASCII and Transcode Test Message 
EBCDIC Test Message 
3270 EBCDIC Test Module (Types 23, 24) 
3270 EBCDIC Test Module ITypes 26, 27) 
Remote 3270 ASCII Test Module (Types 29, 30, 32) 
Remote 3270 ASCII Test Module (Types 31, 33, 34) 
3270 EBCDIC Test Module (Type 25) 
327C EBCDIC Test Module (Type 28) 

BTAM Error Recovery Procedures (ERP): 

Common (Start-stop , BSC) Routines: 
Line Error Recording 
Intervention Required Message Writer 
Channel Check & Interface Control Check 

Start-Stop ERP Routines: 
BTAM Start-Stop ERP Control (Load 1) 
BTAM Start-Stop ERP Control (LOad 2) 
Data Check (Loa1 1) 
Data Check (Load 2) 
Diagnostic Write/Read 
Time out 
Error Post 
Intervention Required 
Unit Exception 
Lost Data 
Read Skip/write Break Check (Load 1) 
Read Skip/Write Break Check (Load 2) 
Overrun 
Bus Out 
Status Check 

IGG019PK 
IGG019MS 
IGC058 
IECTCHGN 
IECTE:JIT 
IECTLERP 
IE.CTLOPN 
IECTTRNS 
IGG0203M 

IECTONLT 
IGG019MR 
IGG019PI 
IGC1206F 
IGC0006F 
IGCOD06F 
IGC0106F 
IGC0206F 
IGC0306F 
IGC0406F 
IGCOC06F 
IGC0906~' 

IGCOAObF 
IGCOB06F 
IGC0506F 
IGC0606F 
IGC0706F 
IGC0806F 
IGCOE06F 
IGCOF06F 
IGC1006F 
IGC1106F 
IGC1306F 
IGC1406F 

IGE0204B 
IGE0604B 
IGE0804B 

IGE0004A 
IGE0904A 
IGEOI04A 
IGE0004B 
IGEOI04B 
IGE0204A 
IGE0504A 
IGE0304A 
IGE0304B 
IGE0404A 
IGE0704A 
IGE0404B 
IGE0504B 
IGE0604A 
IGE0804A 
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BSC hRP Routines: 
BTAM Bse ERP Control 
Data Check 
Time out 
Error Post 
Intervention Required 
Special Return 
Lost Data 
Remote 3210 Error Post Routine 
Bus Out , Overrun 
Equipment check , Cowroand Reject 
Unit Exception 

Device I/O Modules (Nonexecutable): 

Start-stop Terminals: 
IBM 1030 
IBM 1030 (Auto Poll) 
IBM 1050, Nonswitched 
IBM 1050, Nonswitched (Auto Poll> 
IBM 1050, Switched 
IBH 1050, ilonswitched 
IBH 1050, Switched 
IBM 1060 
IBM 1060 (Auto Poll) 
IBM 2260 (Remote) 
IBM 2740, Basic 
IBM 2740. with Checking 
IB~ 2740. with station Control 
IBM 2740. with Station Control 
IBM 2740, with Station Control 
IB~ 2740. with station Control 
IBM 2140. with Checking & 2760 
IBM 2740. ~ial-uo 

(Auto Poll) 
& checking 
, Checking 
Attachment 

Control 

(Auto Poll) 

IBM 2740. Dial-up, with Checking 
IBM 2740, Dial-up, with Transmit 
IBM 2740, Dial-up, with Transmit 
IBM 2140, Dial-up, with Checking 
IB~l 2140, with Checking 

Control & Checking 
& 2760 Attachment 

IBa 2740, Dial-up with Checking 
IBM 2741, Nonswitched 
IBM 2741, SWitched 
AT&T 83B3 
AT&T TWX 33/35 
WU 115A 
World Trade Telegraph Terminals 

BSC Stations: 
Nonswitched Point-to-Point CBSC12) 
Switched Point-to-Point CBSC2 2 ) 
Nonswitched Multipoint CBSC32 ) 

Local station: 
IBM 3210 

2As specified in the UNIT operand of the IODEVICE macro instruction. 

IGE0004C 
IGE0104C 
IGE0404C 
IGE0204C 
IGE0304C 
IGE0504C 
IGE0604C 
IGE0704B 
IGE0104C 
IGE0804C 
IGE0904C 

IGG019MJ 
IGG019MK 
IGG019MD 
IGG019ME 
IGG019MF 
IGG019PN 
IGG019PO 
IGG019MI 
IGG019M4 
IGG019M3 
IGG019MT 
IGG019MO 
IGG019MZ 
IGG019M2 
IGG019MY 
IGG019Ml 
IGG019PL 
IGG019MU 
IGG019MX 
IGG019MW 
IGG019MV 
IGG019PM 
IGG019PP 
IGG019PQ 
IGG019PE 
IGG019PF 
IGG019ML 
IGG019MP 
IGG019MN 
IGG019P8 

IGG019M5 
IGG019M6 
IGG019PC 

IGG019PH 



lOCAL 3270 ERP ROUTINES (IGE0010E AND 
IGEO 11 OE) 

The local 3270 ERP routines (1GE0010E 
and 1GE0110E) handle error recovery and 
error recording for the local 3270 display 
station and the local 3284 cr 3286 printer. 
(The UCB for a local 3270 device has a 
X'69' in the UCBETI field to indicate 
the proper ERP.) The ERP rcutines reside 
in SYS1.SVCLIB and are executed in the 
lOS transient area. 

The local 3270 ERP receives control 
frcm Ies after an I/O error involving 
a local 3270 device has teen detected 
ty the device, the centrol unit, or the 
channel. While the error cendition is 
being processed, all I/O interruptions 
from the d~vice are passed to the ERP 
by lOS. When the ERP has recovered from 
the error condition or has determined 
that it cannot correct the condition, 
the ERP returns control to lOS. 

For the logic flow of the local 3270 
ERP routines (1GGE0010E and 1GE0110E), 
see Charts X (5 parts) and Y (3 parts). 

TP RECORDER (IGE0625F) 

~he TP recorder (IGE0625F) records in 
SYS1.LCGREC T-type records containing 
information from remcte 3270 error status 
~CH % R} messages. These recerds have 
the format: 

Length (in Bytes) 

where: 
Bu£fer Size is X'OOOB' 
Not Used is X'OO' 
XCTL Code is X'OOOO' indicating that 

control is to be passed to lOS) 
Record 10 is X'03' 
CUA is channel/unit address 
CU/DS/STAT1/STAT2 are information from 

the error status message (translated 
into EBCDIC if it was received in 
ASCII) 

The TP recorder receives control from 
the remote 3270 Error Post routine 
(IGE0704B) and passes contrcl to lOS. 

3270 SCAN (IECTSCAN) 

The 3270 subroutine to change alphanumeric 
(SCAN) cenverts data streams produced 
by 226C application ~rograms into data 
streams that can be sent to 3270 devices 
and converts data streams received from 
3270 devices into data streams that can 
te processed by 2260 application programs. 

SCAN receives contrel frem the expansion 
of the SCANREQ macro instruction, which 
constructs the Display Alphanumeric Control 
Area (tACA) and places into it:, #,'_ 

• 
• The addresses and lengths of the 

source and sink areas 
• The device address of the 2260 
• Descriptions of the 2260 and 3270 

screens 
• switches indicating the type of 

processing (RVOID or PROT or both) 
and the type of 2260 oFeration 
performed with the source data stream 

SCAN consists of a write sutroutine 
that deals with output data streams, a 
read subroutine that deals with input 
data streams, and routines that maintain 
a logical 2260 screen image on a logical 
3270 screen. The read and write subroutines 
communicate through the DACCRS, DACSOMAD, 
DACFLG, and DACIND fields in the DACA. SCAN 
receives as input the DACA, a source data 
stream, and a sink output area. SCAN produces 
as output a converted data stream in the sink 
area, the length of that data stream in 
register 0, and a return code in register 15. 

Figure 24 shows the format of the DACA. 
Table 8 shows the contents cf the DACA. 
For the logic flow of SCAN (1ECTSCAN), 
see Chart Z (19 parts). 

Displacement 

o DACCRS DACSOMAD 

4 DACSRCAD 

8 DACSINAD 

12 DACSRCLN DACSINLN 

16 DACDSSCR DACANSCR 

20 DACDSAD DACOPTYP DACFLG I DACIND 

Figure 24. Display Alphanumeric Control 
Area (DACA) 
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Relative Bytes and 
Location Alignment Name 

0 2 DACCRS 
2 • .2 DACSOMAD 
4 I 
5 • 3 DACSRCAD 

8 I 
9 • 3 DACSINAD 

12 2 DACSRCLN 
14 • .2 DACSINLN 
16 2 DACDSSCR 

16 I DSLINE 
17 I DSWIDE 
18 • 2 DACANSCR 

18 I ANLINE 

19 . I ANWIDE 

20 I DACDSAD 
21 I DACOPTYP 

I 
I 

I 
I 

I 
I 

· . 1 
. . · . I 

22 · . I DACFLG 
I · . 

I · . 
I. 
• 1 

I 
I 

1 
1 

23 · .. I DACIND 

Table 8. DACA Fields 

Entry Point: The only entry point is at 
the first executable instruction labeled 
IECTSCAN. 

Inpq1: Register 1 contains the address 
of the DACA, which contains information 
supplied by means of the SCANREQ macro 
instruction. 

Contents 

Binary address of the cursor in the 3270 buffer. 
Binary address of the last set field (SOM) order in the 3270 buffer. 
Temporary save byte: used during conversion from 3270 six-bit to binary. 
Storage address of the source. 
Temporary save byte: used during conversion from 3270 six-bit to binary. 
Storage address of the sink. 
Binary length of the source. 
Binary length of the sink. 
2260 screen descriptor: 
Binary number of lines on the 2260 screen. 
Binary character width of the 2260 screen. 
3270 screen descriptor: 
Binary number of lines on the 3270 screen. 
Binary character width of the 3270 screen. 
2260 devi ce address. 
Special processing indicators and BTAM operation used with 2260: 
RVOID = YES. 
PROT = YES. 
Write to cursor. 
Write to line address. 
Write erase. 
Read manual input (MI). 
Short read manual input (MI). 
Read buffer. 
Flags used by SCAN: 
Cursor positioning switch (BLAT). 
Last read was a short read MI. 
SOM present in data stream (output). 
Data stream more than 256 bytes • 
SOM present in data stream (i nput or output). 
No SMI present in data stream (input). 
STX present in data stream. 
Remote dev ice. 
Contains offset into the source of the first character that is on an integral 
boundary. 

8 The sink area is not long enough 
to contain the entire converted 
data stream. (SCANBEQ should be 
reissued with a larger sink area 
provided. ) 

C No start of message symbol (SOM 
or SMI) is present in the input 
data stream just processed; the 
operation was not a read buffer 
operation. 

Qutput: The sink area contains the 
converted data stream. Register 0 contains 
the length of that data stream. Register 
15 contains one of the fcllcwing return 
codes: 

10 An SOH was the first character 
in the data stream (cther than 
an STX). (On a read operation, 
either a sense/status message was 
received or the operator entered 
a request for test. On a write 
to line address operaticn, the 
line address character did not 
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o Normal. 

q The source area contained only 
an AID character; the sink area 
contains the unaltered AID 
character. ('Ihe CLEAR, PA1, PA2, 
or PA3 key on the 3270 keyboard 
was pressed, or the control unit 
could not determine the cause of 
the interruption.) 

fall within the valid line addresses 
for a 2260.) 

14 On a read operation, the cursor 
location did not fall within the 
boundaries of the 2260 screen. 



~xt~al Ref~rence§: SCAN references the 
DACA through DACAD, the source area through 
tACSRCAD, and the sink area through 
IACSINAD. 

Table/Work Ar~S§: SCAN uses the DACA 
provided by the application program. 
SCAN uses translate tables to locate 
certain characters and to ccnvert 
hexadecimal addresses. 

Exits: SCAN exits by means of a branch 
return on register 14 with a return code 
in register 15. 

Att~ibutes: Reentrant. 

Initi~y~eving: (See part 1 of Chart 
z.) Addressabi11ty is set up for the 
source area and the sink area. If the 
d€vice is remote, bit 7 of DACFLG is set 
to one. If the source contains an STX, 
bit 6 of DACFLG is set to one, and the 
STX is placed into the sink. Depending 
on the operaticn type, control is passed 
to a read or write subroutine. 

WRITE: (See part 2 of Chart z.) 
Housekeeping related to output data streams 
is done. The opening orders and control 
needed for the 3270 are placed into the 
sink, based on bit 7 of DACFLG and the 
write operation type. Depending on bit 
1 of DACFLG and the contents of IACSOMAD, 
an order may be inserted to remove an 
existing SOM from the 3270 screen. If 
RVOID=NO for a write erase cperation, 
the screen is set to blanks. Control 
is passed to WRITENT. 

WRITENT: (See part 2 of Chart Z.) The 
current 2260 line and current 2260 cursor 
position are established, and the group 
of characters to be dealt with initially 
from the source area is computed for the 
write operation type. For write to cursor 
and write to line address, the 3270 buffer 
position of the first character is placed 
into the sink. ~For write erase, the 3270 
buffer position is already zero. Control 
is passed to WITCH1. 

WITCH: (See part 3 of Chart Z.) 
Initialization, termination, and data 
stream processing (net involving special 
characters) specifically related to the 
data are done. 

• WITCH1 - If the sink is too small, 
control is passed to OOTSINK. If 
the grOup of characters is zero, 
control is passed to WIT. Characters 
that do not require special processing 
are moved into the sink area. If 

a character that requires special pro­
cessing is found (by means of a translate 
table), a branch (determined by the 
function byte selected frem the 
table) is made into WRSPCHAR. If 
no special processing is needed, 
control is passed to NOCHAR. 

• NeCHAR - The entire data group is 
moved into the sink. If all data 
has been processed, control is passed 
to WITi if data remains, control 
is passed to WI~CH2. 

• WITCH2 - If screen wrap exists, 
control is passed to WALL. Otherwise, 
the cursor is adjusted to the next 
3270 line. If the 2260 and 3270 
screens are not equal, control is 
passed to WITCH3. If they are equal, 
control is passed to WITCH4. 

• WITCH3 - An RTA order is inserted 
to place nulls in the excess 3270 
screen. Control is passed to WITCH4. 

• WITCH4 - The grouping is set to equal 
the 2260 width. Control is passed 
te WITCH1. 

.,HALb: (See part 5 of Chart Z.) The 3270 
screen is formatted to maintain the 2260 
image. If PROT=YES, the protected 
attribute is inserted. !he current line 
and the cursor position are set to zero. 
If the 2260 and 3210 screens are not 
equal, centrol is passed to WITCH3. 
otherwise, control is passed to WITCH4. 

~SPCHARi (See part 13 of Chart Z.) A 
character requiring special processing 
is dealt with by the appropriate 
subroutine. 

• WRTNEWL - Processes a new line 
character. Control is passed to 
WITCH2. 

• WRTSOM - Processes an SOM symbol. 
Centrol is passes to SETTLE. 

• WRTEOM - Processes an EOM symbol. 
Centrol is passed to SETTLE. 

• WRTETX - Processes and ETI. If the 
device is known to be remote, control 
passes to WIT. otherwise, control 
returns to the housekeeping 
subroutine. 

• WRTNULL - Processes a null. Control 
is passed to SETTLE. 

• SETTLE - Housekeeping is done for 
other subroutines. Control is passed 
to WITCH1. 

WIT: (See part 6 of Chart Z.) Processing 
for output data is terminated. If 
PBOT=YES, an SOM is checked for on the 
screen. An insert cursor order is set 
following the last data, and, if it is 
a remote data stream, an ETI is placed 
at the end. Contrcl is passed to OUTNOR!. 
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]EAQ= (See part 9 of Chart Z.) If an 
SOH is present, control is passed to 
CUTERR. If the device is remote, the 
3270 device address is replaced by the 
contents of DACDSAD. If the AID character 
indicates that the CLEAR, PA1, PA2, or 
PA3 key was pressed, the AID character 
is placed into the sink (followed by an 
end framing character if needed), and 
control is passed to OUT SPEC. For a read 
tuffer operation, processing begins at 
READ1, and control passes to RDLAT and 
back to READ1 after each line has been 
processed. When the last 2260 line has 
teen processed, control is passed to 
READOUT. For other read operations, the 
cursor position is related to a storage 
address. If an SBA sequence is present, 
the field position is related to a storage 
address, and control is passed to SOURTST. 
If no SBA sequence is present, control 
is passed to CKS~I. 

SOURTST: (See part 10 of Chart Z.) The 
toundaries of data ccnversion are 
established, and a branch is taken to 
RDLAT. 

• CKS~I - An S~I (X'4A') is searched 
for in the data stream. If one is 
found, its position becomes the field 
position, and control is passed to 
SCURTST. If no S~I is found, bit 
5 in DACFLG is set to ene, and control 
is passed to READOUT. 

• READOUT - An ETX is inserted if 
needed, and a branch is taken to 
OUTNOR~. 

~~A~: (See part 11 of Chart Z.) 
Characters that do net require special 
~rocessing are moved into the sink area. 
If a character that requires special 
processing is found (by means of a 
translate table), a branch (determined 
by the function byte selected frem the 
table) is made into KERF. If no special 
processing is needed, control is passed 
to RDI!CV. 

• RD~OV - The entire group is moved 
into the sink. Control is passed 
to ~ORTST. 

• I!ORTST - If nothing remains in the 
source area to process, control is 
passed to READOUT. Otherwise, for 
a read buffer operation, the current 
line is incremented, the source 
pOinter is set at the beginning of 
the line, and control is passed to 
READ1. For other read operations, 
the length is set to 255 or all 
remaining data, and control is passed 
to RDLAT. 

KERr: (See part 16 of Chart Z.) A 
character requiring special processing 
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is dealt with by the appropriate 
sUbroutine. 

• RDSC!! - Processes a start field. 
Control is passed to RIS!!I. 

• RDS~I - Processes an operator-entered 
SO~ (X'4A'). Control is passed to 
DlTLNTST. 

• RDECI! - Processes an EC~. Control 
is passed to DATLNTST. 

• RDFLDI!K - Processes a 3270 field 
mark. Control is passed to DATLNTST. 

• RDETX - Processes an E!X. If the 
device is remote, control is passed 
to READOUT. otherwise, control 
returns to the housekeeping 
subroutine. 

• RIBSO~ - Processes a start field. 
Centrol is passed to RDBS~I. 

• BDBS~I - Processes an eperator-entered 
SC~ (X'4A'). Control is passed to 
INCRE~. 

• RDBEO~ - Processes an EOM. Control 
is passed to INCREM. 

• RDBF!! - Processes a field mark. 
control is passed to INCRE!!. 

• RDNULL - Processes a null or invalid 
character. For read buffer operation, 
control passes to INCRE~. Otherwise, 
control passes to DATLNTST. 

• DATLNTST - Handles return for a 
normal read. If the remaining group 
is zero, control passes to MORTST. 
otherwise, control passes to RDLAT. 

• INCRE~ - Handles return for a read 
buffer. If the remaining group is 
zero, the source is pointed to the 
next line, the line is incremented, and 
control is passed to READ1. 
otherwise, control is passed to 
RDLlT. 

INVERT: (See part 19 of Chart Z.) Incoming 
3270 addresses are cenverted to hexadecimal 
addresses. 

OUTVEBT: (See part 19 of Chart Z.) 
Outgoing 3270 addresses are converted 
to 327C addresses. 

CUTPROC: (See part 7 of Chart Z.) A 
special function is performed by the 
appropriate condition return processor, 
register 15 is loaded with a 16 (X'10'), 
and control is passed to a point that 
leaves the required return code in register 
15. 

• OUTNOR!! - If bit 5 of IACFLG is set 
to one, control is passed to OUTNSMI. 
If bit 4 of DACFLG is set to one 
and the operation is a write, the 
SOM address is saved in DACSOMAD. 
If bit 4 of DACFLG and bit 6 of 
DACCPTYP are set to zero, a halfvord 
of ones is placed into DACSCMAD. 
Control is passed to GOBACKOO. 



• OUTSPEC - Control is passed to 
GOBACK04. 

• OUTSINK - Control is passed to 
GOBACK08. 

• OUTNSMI - Control is passed to 
GOBACKOC. 

• CUTEBB - Control is passed to 
GOBACK1 O. 
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abnormal end appendage 
description 26-28 
logic flow 146-154 

adapter type codes 243-244 
ASMTRTAB macro instruction 10 

I attention interruption handling 
3270) 20.3, 20.5 

Auto Poll 20-21, 88-90 

BTAM control blocks 10-11 
linkages 225 

(local 

role in creating access method 11-13 
BTAM routines 22-248 
buffer 

allocation 20 
control block (BCB) 31 
request queue 20,31 
routine (IGG019MS) 

description 30-31 
logic flow 137 

unavailable 20 
buffering, dynamic (~dynamic buffering) 

Change Entry routine (IECTCHGN) 31-32 
logic flow 204-205 

channel command codes 40, 41 
channel command word (CCW) 17, 36 

IChannel end/abnormal end appendages 
(IGG019HB, IGG019PD) (see also local 3270) 

completions, normal and abnormal 26-27 
description 26-28 
function 26 
logic flow 146-154 

channel programs 
BSC 91-128 
(see Contents for specific line types) 
command code 40,41 
control information for generating 36-39 
count 40 
flags 40 
format in this manual 40 
general information 40-42 
local 3270 128.1 
model 17 
start-stop 43-90 
(see Contents for specific station types) 
TP-Op codes 40, 41-42 

CHGNTRY macro instruction 9 
ICHGNTRY operation (local 3270) 20.3, 20.4 

CHGNTRY routine (IECTCHGN) 31-32 
logic flow 204-205 

CLOSE macro instruction 10-13 
Close executor (IGG0203M) 

description 36 
log ic flow 1 41 

command codes 40, 41 
communication lines, requirements for 
grouping 11 

completion codes 235 

control blocks, BTAM 
linkages 225 

INDEX 

role in creating access method 11-13 
control information for channel program 

generation 36-39 
channel command word (CCI'V) 1 7, 36 
device I/O directory 23, 38-39 
device I/O module 36-37, 245-248 

data control block (DCB) 
creation 10 
description 226 
fields 227-229 
format 226 
function 10 

data definition (DD) statement 10, 11 
data event control block (DECD) 

creation 11 
descriptions 236 
fields 11, 237-240 
format 236 
function 9, 11, 17 

data extent block (DEB) 
creation 10 
description 230 
fields 231 
format 230 
function 10, 12 

data set, line group 
concatenation 12 
definition 11-13 
opening 13 

DATAMGT macro instruction 13 
DCB (see data control block) 
DCB macro instruction 9 
DD (data definition) statement 11 
DDNAME parameter for DCB 10 
DEB (see data extent block) 
DECB (see data event control block) 
device codes 243-244 
device I/O directory 23, 38-39 

format 39 
providing additional space in 23 

device I/O module 36-37, 38 
example 37 
format 36-37 
lists of 38, 245-248 

DFTRMLST macro instruction 9, 13 
dynamic buffering 

description 20, 28 
logic flow 19, 20 
Read/Write CCWs 29 

ECB (see event control block) 
Edit routine (IECTEDIT) 32 

logic flow 207-211 
error counters 9 

lerror recovery procedures (ERP) 
(~ ~ local 3270) 30 

Index 255 



error statistics 9 
message IEC8011 
message IEC8021 

9 
9 

(ECB) event control block 
creation 11 
description 11, 235 
format 235 
function 11 

features, optional 243-244 

Input/Output block (IOn) 
creation 11 

CSW field 232 
description 232 
fields 234 
format 232, 233 
function 11 

interruption queue element (IOE) 
description 244.5 
fields 244.5 
fonnat 244.5 
function 12 

interruption request block (IRB) 
description 244.3 
fields 244.3 
format 244.3 
function 12 

IOCONTRL macro instruction 13 
IODEVICE macro instruction 13 

LERB macro instruction 9 
LERPRT macro instruction 9, 32 
Line Error Print (IECTLERP) routine 

description 32 
logic flow 182 

line group 
defining 11-13 
opening 14 

line group data set (~data set, line 
group) 

Line Open (IECTLOPN) routine 33 
logic flow 138 

local 3270 BTAM Open executor (IGG0194P, 
IGG0194Q) 

description 23 
logic flow 136.1, 136.4 

local 3270 BTAM SVC routine (IECTSVC) 
description 30.1 
logic flow 156.2 

local 3270 channel end/abnormal 
end appendage (IGG019PA) 

description 28 
logic flow 154.1 

local 3270 ERP routines (IGE0010E, 
IGE0110E) 

description 249 
logic flow 224.7 

local 3270 first-level attention routine 
(IECTATEN) 

description 30 
logic flow 156 
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local 3270 second-level attention 

I routine (IGG019PG) 
description 30.1 
logic flow 156.1 

LOPEN macro instruction 9, 33 

macro instruction 
assembly 13 
categories 9 

ONLTST macro instruction 34 
on-line test 

description 34-35 
list of modules 34 
logic flow 156-161, 212-224 
RFT messages 34-35 
types, BSC 35 

I Open executor (~also local 3270) 
12, 14, 22, 23 
description 14, 22,23 
logic flow 129-136 

opening line groups 14 
OPEN macro instruction 9 
optional feature codes 243-244 

Poll command (Auto Poll) 21 
Program controlled interrupt (PCI) 

appendage (IGGO 19!1C) 
description 28-29 
logic flow 155 
with dynamic buffering 17, 28 

program request block (PRB) 11 

I Read Initial operation (local 3270) 20, 20.1 
READ macro instruction 9, 10 
Read operation 

completion 15, 17-18 
evolution of 13-19 
execution 13 
local 3270 20, 20.2 
logic flow 16 
types 37-38 

Read/Write routine (IGG019MA) 
area address subroutines 24-25 
count subroutines 25-26 
description 23-26 
functions 24 
logic flow 142-145 
purpose 17 

relative line numbers 12 
RELBUF macro instruction 9, 20, 35 I remote 3270 Error Post routine (IGE0704B) 

description 30.4 
logic flow 194 

REQBUF macro instruction 9, 20, 35 
REQBUF/RELBUF (IGC058) routine 35 
RESETPL macro instruction 10 

IRESETPL operation (local 3270) 20.3,20.5 
RFT (request-for-test) message 34-35 



SVC 58 (IGC058) routine 
description 35-36 
logic flow 140 

SYS1.TELCMLIB 13 

table of offsets 17, 36-37 
table of special characters 38 
TELCMLIB macro instruction 13 

ITP recorder (IGE0625F), description 249 
TPEDIT macro instruction 32 
Tp-Op codes 

definition 36 
invalid 36 
location 36 
summary 41-42 

Translate (IECTTR~S) routine 
description 33-34 
logic flow 139 

TRNSLATE macro instruction 10, 33 
TWAIT macro instruction 10,11 

unit control block (UCB) 
creation 11 
description 241 
device codes 243-244 
device type word 243-244 
fields 242 
format 241 
function 11 
graphic devices segment 241, 242 
system generation 11 

WAIT macro 11 
World Trade telegraph channel end 

appendage 152-154 
~VRITE macro instruction 9, 10 
Write operation 

, local 3270 20, 20.2 
types 37-38 

2741 Break routine, logic flow 206 
3270 SCAN (IECTSCAN) 

description 249 
logic flow 224.16 
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