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described. Part 4 supplies the detailed
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This volume of the Disk Operating System
Logical IOCS Program Logic Manual contains
detailed information on the logical IOCS
support of unit record, magnetic tape, and
device independent files. It is intended
for trained maintenance personnel
experienced in the concept of using the
Logical Input/Output Control System (LIOCS)
for file processing.

Beyond brief introductory descriptions
of each of the files covered, this volume
does not contain information of a general
nature. If the reader requires basic
knowledge or a review of the general
concept and function of logical IOCS, he
should refer to Volume 1 of Disk Operating
System Logical IOCS listed on the front
cover of this volume.

This volume contains information on all
the logical IOCS items (modules, DTF
tables, imperative macros, open and close
routines, etc.) required for the
particular files discussed. The only
exceptions are certain common and special
purpose routines which cannot be related to
any specific file. These routines; namely,
the Open and Close Monitors, the Open
routines for self-relocating programs, and
the Checkpoint/Restart routines are
described in detail in Volume 1.

The files discussed in this volume are
divided into three parts:

° Unit Record Files
. Magnetic Tape Files
° Device Independent Files

Files within a given group are presented in
alphabetic sequence according to the last
two letters of the DTFxx macro that defines
the file (i.e., DTFCD, DTFCN...DTFPT).
Access to information on a particular file
type can be made through either the Table

INTRODUCTION

of Contents or, more specifically, the
Index. The information relating to a file
type includes, in the order presented:

e The file definition (DTFxx) macro.
e The module generation (xxMOD) macro.

e The imperative LIOCS macros (GET, READ,
etc) used with the file.

e The special Open and Close routines, if
applicable. (Open phase $$BOURO1 for
unit record files is presented first,
because it applies to most of the unit
record files supported by DOS Logical
I0CS.)

e The special purpose routines, such as
message writers, if applicable.

Part 4 contains the generalized and
detailed flowcharts of the imperative
logical IOCS macros supported by each of
the data handling logic modules and the
logical transient routines required for
Open, Close, and other special functions.

The logic supporting each of the
imperative macros has been flowcharted from
macro language (source statement) listings.
In some instances these flowcharts contain
decision blocks to illustrate the logic
(i.e., coding) included in the modules for
certain xxMOD macro parameter options. The
reader should realize that these decisions
do not appear in an assembly listing, but
rather that a particular assembly listing
is the result of these decisions being made
at the time the logic module is generated.

If an assembly listing is not available
for a specific logic module, a listing of
the source statements that generate the
module can be obtained from microfiche
cards referenced in Appendix D of this
manual.

Introduction 11



I UNIT_ RECORD_FILES

The IBM System/360 Disk Operating System
provides logical IOCS support for files on
the following devices generally categorized
as unit-record equipment:

e 1050 Console Keyboard Printer
e 1259 Magnetic Character Reader

e 128571287 Optical Readers
e 1403 Printer
e 1404 Printer (continuous forms only)

e 1412/1419 Magnetic Ink Character
Readers

e 1442N1 Card Reader-Punch

e 1442N2 Card Punch

e 144371445 Printers

e 2501 Card Reader

e 2520B1 Card Reader-Punch

e 2520B2/B3 Card Punch

e 2540R Card Reader

e 2540P Card Punch

e 2671 Paper Tape Reader

The files used with these devices are
defined by a DTFxx declarative macro and
the data handling LIOCS module is
generated, except for Console Files, by an
associated xxMOD macro. (The DTFCN
declarative macro not only defines the file
but also provides the data handling logic

module for console files.)

The files described in this part
include:

¢ Card - card readers and punches

e Console

e Optical Reader

¢ Magnetic Ink Character Recognition
e Printer

¢ Paper Tape

12 1IBM S/360 DOS Logical IOCS, Volume 2

INITIALIZATION AND TERMINATION

Processing of a file by logical IOCS
requires that the file be initialized, or
opened, prior to the transfer of any data
by the problem program. Likewise, when the
transfer of all data is complete, the file
is closed.

With the exception of magnetic ink and
optical reader files, which are handled
separately, all unit-record files are
opened by the unit record open logical
transient phase, $$BOURO1, fetched by the
Open Monitor (refer to Volume 1). On the
other hand, unit-record files (except
magnetic ink character reader files)
require no special termination procedures
and are closed by the Close Monitor that
simply resets the open indicator in the
DTF table for the file.

$$BOURO1: Open Unit Record Charts AA-AB

Objective: To open a unit-record file.

Entry: From the Open Monitor.

Exits: To $S$SBOPEN, if the next file to be
opened is not a unit-record file.

To the problem program, if no more
files are to be opened.

To $$BOMSG1, to print out the error
message:

4883I INVALID LOGICAL UNIT

Method: Entry to $$BOURO1 is from the OPEN
Monitor, $$BOPEN, after the monitor has
built the Open table in the top of the
transient area and validated the limits of
the DTF. This is the proper phase for
opening DTFs types 02 and O4 throughk 08 as
indicated in byte 20 of the DTF.

mha C© +haA ~anf A
The SYSIR macrc finds the referenced

LUB, and message 4883I is issued if it is
unassigned. If the LUB specifies that the
logical unit is to be ignored, a'bit is set
in the DTF but no message is given. If the
LUB is assigned, this routine opens unit
record files for the following DTF types by
performing the functions indicated:

1. Reader. The open switch is turned on.



2. Printer. The open switch is turned on,
and an I/0 register is loaded if there
are two I/0 areas. If the printer has
the universal character set feature, a
set mode instruction is issued to allow
or suppress data checks in accordance
with user's choice.

3. Punch. The open switch is turned on,
and an I/0 register is loaded if there
are two I/0 areas.

After the DTF has been initialized by
turning on the open indicator, this phase
determines if there is another file to be
opened. If not, control is returned to the
problem program, via an SVC 11. If the
next file is not unit record, the Open
Monitor, $$BOPEN, is called.

CARD DEVICE FILES

Card Device (CD) files are those files
associated with a card reader and/or a card
punch. The devices supported include:

e 1442N1 Reader-Punch

e 1442N2 Punch

2501 Reader

2520B1 Reader-Punch

2520B2 Punch

e 2520B3 Punch

¢ 2540R Reader
e 2540P Punch

The files associated with these devices are
defined by the DTFCD macro.

DTFCD_Macro

Three types of DTF tables can be generated
by the DTFCD macro. The DTF table type
generated for a particular file depends on
the TYPEFLE= parameter specified by the
user in the DTFCD macro. The three table
types are:

e DTFCD: Input (Reader) if TYPEFLE=INPUT
(Figure 1).

e DTFCD: Output (Punch) if
TYPEFLE=OUTPUT (Figure 2).

e DTFCD: Combined if TYPEFLE=CMBND
(Figure 3). This parameter can be
specified for 1442N1 or 2520B1
reader-punch, or a 2540 punch with the
punch-feed-read (PFR) feature.

The generated DTFCD table contains
information describing the file and serves
as a linkage to the CD logic module that is
generated by a corresponding CDMOD macro.

Unit Record Files 13



—— —————— — i ——— — —— —— —————— —— — — ———— ————o——— —  —— o, . s o}

-

| | 1 1

| Bytes | Bits | Contents | Function
L 1 o i I ————— — ———— . ———
T T T T

| | | |

| 0-15 | | | CCB.

| | | |

| 16 | 0-1 | | Not used.

| | 2 | | COBOL open; ignore option.
| | 3 | Not used.

| | 4 | | DTF table address constants relocated
| | | | by OPENR.

| | 5-7 | | Not used.

| | | |

| 17-19 | | | Address of logic module.

| | | |

| 20 | | X*02" | DTF type.

| | | |

| 21 | 0 | | 1 = open; 0 = closed.

| | 1 | | First time switch.

| | 2 | 1 = 1442; 0 = other.

| | 3 ] | Reserved.

| | 4 | | Reserved.

| | 5 | | 1 =2 I/0 areas; 0 = 1 I/0 area.
| | 6 | | 1 = 2520; 0 = other.

| Y | 1 = 2540; 0 = other.

| | | |

| 22 | | | Normal command code.

| [ | |

| 23 | | | Control command code.

] | | |

| 24-27 | | | Address of IOAREA2.

| | | |

| 28-31 | | | Address of EOF routine.

| | | |

| 32-39 | | | CCW.

| | | |

| 40-43 | | LA &IOREG,0(14) |

| | | |

| 4u-49 | | MVC O(&BLKSIZE,13),0(14) |

L L L 4L

Figure 1. DTFCD: Input (Reader)
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r R T - - - 1
| Bytes | Bits | Contents | Function |
" + - I !
| 0-15 | | | CCB. |
[ | | | |
| 16 | 0-1 | | Not used. |
| | 2 | | COBOL open; ignore option. |
| | 3 ] | Not used. |
| | 4 | | DTF table address constants |
| | | | relocated by OPENR. |
| | 5-7 | | Not used. |
| | | | |
| 17-19 | | | Address of logic module. |
| ] | | |
| 20 | | xX'ou" | DTF type. |
I | | | |
| 21 | o | | 1 = open; 0 = closed. |
| | 1 | | First time switch. |
| | 2 | | 1 = CTLCHR. ]
| | 3 ] | 1 = fixed unblocked. |
| | 4 | | 1 = variable unblocked. |
| | 5 | | 1 = 2 I/0 areas. |
| | 6 | | 1 = workarea. |
| | 7 | | 1 = 2 CCW's in table. |
| | 7 | | 0 =1 CCW in table. |
| | | | |
| 22 | | | Normal command code. |
| | | | |
| 23 | | | Control command code. |
| | | | |
| 24-27 | | | Address of IOAREAl. |
| | | | |
| 28-31 | | | Bucket.?® |
| | | | |
| 32-33 | | LR 12, (RECSIZE) | |
| | | | |
| 34-37 | | LA EIOREG,4(14) | |
| | | | |
| 38 | 0 | | Not used. |
| | 1 | | Not used. |
| | 2 | | Not used. |
| | 3 1 | Not used. |
| | 4 | Not used. |
| | 5 | | Not used. |
| | 6 | | 1 = 1442, |
| | 7 | | 1 = 2520B1. |
| | | | |
| 39 | | | Blank. |
| | | [ |
| wo-u47 | | | CCw. |
[ [ | | o , |
| 48-55 | | | CCW2 for ejecting last program card if |
| | | | device is a 2520Bl. |
| | | | I
| | | | Used for repunching error card on punch |
| | | | file if device is a 2540. |
[ | | | |
| 56-135 | | | 80-byte area for saving card image for 2540]|
| | | | punch error retry. |
IL' L1 L L {
| _ I
| *The bucket bytes handle undefined records. |
L d

Figure 2. DTFCD: oOutput (Punch)
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r T T T TTTTTT T T T T - 1
| | | | |
| | | s , |
| Bytes | Bits | Contents | Function

[N 1 4 } - - _ ___.l
r T T 1]

| 0-15 | | | CCB. |
| | | | !
| 16 | 0-1 | | Not used. l
| | 2 | | COBOL open; ignore option.

[ | 3 | | Not used. |
| | 4 | | DTF table address constants relocated

[ | | | by OPENR. |
| | 5-7 | | Not used. |
| | | | |
| 17-19 | | | Address of logical module. |
| | | | |
| 20 | | x*00° | DTF type.

| | | | |
| 21 | | | Command code (X'02' for 1442, X'C2' for |
| | | | 2525,2540) |
| | | [ [
| 22 | | | Command code (X'01"' for 1442, X'09"' for

| | | | 2520,2540) |
| | | | I
| 23 | | | Command code (X'01' for 1442, X'09" for |
| | | | 2520,2540) |
[ | | | |
| 24-31 | | | ccw. |
| | | | |
| 32-35 | | | Input area address.

| I | | I
| 36-39 | | | Output area address. |
| | | | |
| wo-u41 | | | Input blocksize.

| | | | I
| 42-43 | | | Output blocksize.

| | | I |
| su-49 | | MVC 0(&BLKS,13),0(14) ] |
| | | ! |
| 50-55 | | MVC 0(&OUBL,14),0(13) |

I | | | |
| 56-59 | | | End of file address.

| ! | | |
| 60-67 | | | Savearea.

| | | | |
| 68-73 | | MVC 1(&0UBL-1,13),0(13) | |
| | | | |
| 74-77 | | MVI 0(13),X*40° | ‘
| | | | |
| 78-79 | | | Constant (blanks). |
| | | | |
| 80-83 | | | Constant address (bytes 78-79)

L 1 ) I, .y - —_—d
Figure 3. DTFCD: Combined Reader/Punch File

CDMOD Macro

The CDMOD macro provides the model
statements needed to generate logic modules
that contain the GET, PUT, and CNTRL logic
for a card reader or punch. It includes
the capacity to handle a combined file,
which uses the Punch Feed Read (PFR)
feature on the IBM 2540. The combined file
can also be handled on the IBM 1442-N1.
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Over 200 different logical modules can
be generated from the CDMOD macro. Because
it would be impractical to flowchart and
describe every possible variation, the
CDMOD macro internals are flowcharted to
indicate the many parameter variations and
combinations that can be handled.

The CDMOD macro can generate logic
modules needed to handle all the normal
record forms applicable to a card reader/



_file.

punch. A particular CD logic module is
designed to handle only those items that
are indicated by the CDMOD macro
parameters. For instance, if TYPEFLE=INPUT
and RECFORM=FIXUNB are specified, the
generated module does not handle output
files, nor variable or undefined records.
The logic module can include the use of one
or two I/0 areas, the use of a work area to
process the records, and the logic to
handle the CNTRL macro if stacker selection
is desired.

A separate logic module is needed for
every reader/punch record format variation.

CDMOD: _CNTRL_Macro__cChart_ BA

Objective: To stacker select a card into a
specified stacker pocket.

Entry: From a CNTRL macro expansion.

Exit: To the problem program.

Method: The control code specified by the
user passes to the CNTRL routine in general
register 0. The CNTRL routine then
modifies the control code as required for
the file type and device specified for the
The modified control code is stored
in the command code byte in the DTF table.

If the file is an input file defined for
a device other than a 1442, the control
operation is performed immediately. In all
other cases, the control operation is
delayed until the next GET or PUT macro is,
issued.

CDMOD: GET_Macro_Charts_ BB-BD
Objective: To read a card (normal or

combined file).
Entry: From a GET macro expansion.

Exit: To the problem program or to the
user's EOF routine.

Method: For regular input files when two
I/0 areas are used, I/0 and processing
overlap is possible. On the first GET
operation, one I/0 area is filled and
another SVC 0 is issued before any
processing is allowed. After the second
SVC 0 is issued control returns to the
problem program so that processing of data
in the first I/0 area can begin. If two
I/0 areas are specified, the first GET
macro instruction sets a switch, which
changes the logic flow of all the following

GET instructions used (in the problem
program) with this logic module.

For combined files, IOAREA2 serves as
the ocutput area if it is specified; and
IOAREAl1l is the input area. If IOAREA2 is
not specified, IOAREA1l serves for both
input and output.

CDMOD:: PUT_Macro_Charts BE-BH
Objective: To punch a card (normal or

combined files).

Entry: From a PUT macro expansion.

Exit: To the problem program.

Method: For regular output card files, the
PUT routine punches the next sequential
record in the file into a card. 1If
WORKA=YES is specified in the DTFCD and
CDMOD macros, the record is built in the
workarea and then moved to the appropriate
output area before punching is performed.
If IOAREA2=YES is specified in the DTFCD
and CDMOD macros, overlap of I/O and
processing is possible by alternately
switching output areas.

For combined files (1442 or 2540 with
PFR), IOAREA2 if it is specified, is used
as the output area. If IOAREA2 is not
specified, IOAREA1l serves as both the input
and the output area.

CONSOLE FILES

Console files (CN) are files associated
with the system 1050 console. These files
are defined, by a DTFCN macro, as input or
output files containing either fixed
unblocked or undefined records.

Console files are neither opened nor
closed by logical IOCS.

DTFCN. Macro

Logical I0OCS support of console files
differs from other files. One macro,
DTFCN, generates both the DTF table and the
logic module (Figure 4). The Version 3
DTFCN macro generates both table and module
from statements contained in the source
statement library. (Previous versions
required linkage editing between the DTFCN
table and a section definition in the
relocatable library.) If TYPEFLE=INPUT is
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specified in the DTFCN macro, the module
generated supplies the logic for both the
GET and PUT functions. If TYPEFLE=OUTPUT

is specified, the generated module supplies

the logic for only the PUT function.

| 1 1 A
| Bytes | Contents | Function

|8 4 ——————— —_ 4 —_— —_ ____,I
r T T

[ o0-15 | | ccB. |
| ! | I
| 16 | X'20°" | COBOL open; ignore option. |
| | x'08°* | DTF table address constants relocated

| | | by OPENR. |
| | | I
| 17-19 | | Address of logic module: |
| I | GET and PUT logic if TYPEFLE=INPUT; |
| | | PUT logic if TYPEFLE=OUTPUT. |
| | | |
| 20 | x*'03" | DTF type.

| | | |
| 21-23 | | Not used. |
| | I I
| 24-31 | X'09',IOAREA1,X'00',BLKSIZE| CCW.

8 4 L —_ .._..4‘
8

| End of table if RECFORM=FIXUNB and WORKA not specified.

b-- ——- -
| The following bytes are added to the table if WORKA is specified.

T T I
| 32-35 | DC A(IOAREAl) | Address of I/0 area.

| | | |
| 36-39 | DC F'0* | Register savearea.

| } I |
| 40-43 | DC F'O" | Register savearea.

I L e e ooy
| End of table if RECFORM=FIXUNB. I
L 4
r - 1
| The following bytes are added to the table if RECFORM=UNDEF.

b T . —m e
| | I |
| | bC F'O°* | Register savearea. |
| | | |
| | bc F*O° | Register savearea.

| | | |
| | DC H'BLKSIZE® | I70 area size.

| | | I
| | DC AL2(BLKSIZE-1) | For input files only. |
L i L —_ - - —_—

Figure 4. DTFCN: Console

DTFCN: GET Macro Chart CA

Objective: 1o read from the system
console, that is, to allow a record to be
typed in from the console keyboard.

Entry: From a GET macro expansion to the
label IJ2xxxxX.

Exit: To the problem program.
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Method: Upon entry to the GET routine, the
CCW command code is set to hex '0A' for a
read operation. If UNDEF is specified in
the RECFORM= parameter in the DTFCN macro,
the user specified BLKS1ZE 1s moved into
the byte count area of the CCW. (If FIXUNB
is specified in the RECFORM= parameter in
the DTFCN macro, the byte count area of the
generated CCW automatically contains a
count of 80.) An SVC 0 is then issued to
read the record into IOAREAl. If a
workarea was not specified in the DTFCN
macro, control returns to the problem



program immediately after completion of the
I/0 operation.

If WORKA=YES is specified in the DTFCN
macro, the contents of IOAREA1l are moved to
the workarea before control returns to the
problem program.

DTFCN: PUT Macro Chart CB

ective To write a record on the system
console printer.

Entry: From a PUT macro expansion to the
label IJ2MXXXX.

Exit: To the problem program.

Method: Upon entry to the PUT routine, the
CCW command code is set to hex '09' for a
write operation. If a workarea is
specified in the DTFCN macro, a test is
made, before the routine proceeds, to
determine if a previous I/0 operation is
complete and if not an SVC 7 is issued. If
the file definition specifies undefined
records (RECFORM=UNDEF parameter in the
DTFCN macro) a check is made to determine
if the BLKSIZE is greater than the record
length, RECSIZE. (The byte count in the
generated CCW is automatically equal to the
BLKSIZE specified by the user.) If BLKSIZE
is greater, the CCW byte count is modified
to the value of RECSIZE.

Note: If RECSIZE is greater than BLKSIZE,
the output record will be truncated.

In all cases where a workarea is
specified, the record is moved from the
workarea to IOAREA1 before an SVC 0-is
issued to write the record on the console
printer. After the SVC 0 is issued,
control returns directly to the problem
program.

If no workarea is specified, the record
to be written is available in IOAREAl, and
an SVC 0 is issued directly. The routine
then waits for completion of the I/O
operation before control is returned to the
problem program.

MAGNETIC INK CHARACTER RECOGNITION FILES

Magnetic Ink Character Recognition (MICR)
files are input files processed by 1259 or
1412/1419 magnetic ink characters readers.
MICR files are defined by a DTFMR macro and
the processing logic module is generated by
an associated MRMOD macro.

DTFMR Macro

The DTFMR Macro (Figure 5) can generate two
types of DTF tables. The type generated
for a particular file depends on the
ADDRESS= parameter specified by the user in
the DTFMR macro. Although the two table
types have been combined in this
publication, the variation in the entries
for ADDRESS=DUAL are noted in the table.
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Bytes

Bits

Function

r
|
|
k
|
[
|
|
|
|
|
I
!
|
I
|
!
I
|
|
|
|
|
|
|
!
|
I
|
I
|
|
|
I
[
I
I
|
|
|
I
|
|
|
|
|
|
I
|
|
|
|
|
|
|
L

0-5

6-7

17-19
20
21

22-29

30

31-33
34-35

36-39

o e e e e e e e e e e e e e e e e e e e e e e e

wn o
I swWN
~ -

[+ e o e e s o i e s i o e o . e o i . o o e o . S, o o o e i . o o et . . S o S S . S, . . e e . e et e . . o o]

CCB indicators.

Logical class and unit numbers. (Primary if DUAL

addressing.)
Zero.

CCW address.
Zeros.

Not used.

COBOL open; ignore option.
Not used.

DTF table address constants relocated by OPENR.

Not used.

Address of logical module.

DTF type = X'OB*'

Logical module option switches.

User disengage

0 = Off; 1 = On

Program sort mode

0 = No; 1 = Yes

First time switch (after engage)
0 = No; 1 = Yes

Addressing = DUAL

0 = No; 1 = Yes

Waiting

0 = No; 1 = Yes

Read logic indicator

0 = No; 1 = Yes

Not used.

Supervisor initial read (after open)
0 = No; 1 = Yes

Symbolic filename.
Open/Close option switch.

Open indicator
0 = Closed; 1 = Open

Open/Close option switches.
Logic module option switches.

Error information status.

-

|
|
|
PO S

L e e s o —— —— —— — — —" —— — — — — o— — o — ————— — ————— — ——— — — — —— — — ——— —{— — q— w— o—

Figure 5.

20

DTFMR

(Part 1 of 4)

IBM S/360 DOS Logical IOCS, Volume 2



r T T 1
i Bytes iBits i Function :
T T - ]
| 40-41 | | Length of DTF table. |
: 42-43 } : Device type indicator.

} by-45 : : Record type. :
: 46-49 : } Reserved for future use. {
} 50-51 = l I/0 register. :
% 52-55 } ; End of file address. {
: 56-59 { { IOAREA2/1 address. :
} 60-63 = : Document buffer size. {
: 64-65 = : Blocking factor/Number of buffers. {
= 66-67 : = I/0 area size. {
{ 68-71 : l Record length.

} 72-76 ! l Sense information.

} 77 { : Supervisor switch.

= 78-79 : : Logical Class and Unit numbers (Secondary--for DUAL}
| | | addressing only).

= 80-81 % l Register alignment bytes.

l 82-83 = : Logical Class and Unit numbers (Primary--for DUAL l
| | | addressing).

} 84-87 I = Document buffer size. =
} 88 } } Command code (4C).

% 89-91 } { Address of last byte of first document buffer. :
= 92 : = Command code (4C). }
: 93-95 : : Address of last byte of last document buffer. :
{ 96-99 I { Stacker-select routine address.

}100—103 } % Address of stacker select CCW chain.

|104-107 = ; Ccurrent buffer address pointer (Supervisor). =
%108—111 : % Supervisor count. {
i112-113 i i Number of buffers (5 for SINGLE, 7 for DUAL). i
Figure 5. DTFMR (Part 2 of 4)
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| R T
| Bytes |Bits | Function |
e —
I I | I
| 114-115| | Message indicator. |
| I | |
| 116-119| | ERROPT routine address. |
| | |
| 120-121} | Logical Class and Unit numbers (Secondary--for DUAL|
| | | addressing only). |
| | | |
| 122-123| | Reserved for future use. |
| | I
| 124-127] | Address of last buffer given to user.

| | |
| 128-131}| | Address of first byte of last buffer.

| | |
| 132-139]| | Channel status word (CSW).

I | |
| 140-143| | Address of active GET record. |
| I I [
| 144-147| | GET counter. |
I | |
| 148-159]| | Reserved for future use. |
b-- " -
| For SINGLE Addressing |
k T T -
| I | |
| 160-167] | CCw Engage. |
| I | |
| 168-175]| | CCW - Read. |
| I |
| 176-183| | CCW - Sense. |
| | |
| 184-191] | CCW - NOP. |
] | |
| 192-199]| | CCW Stacker Select. |
| I |
| 200-207] | Cccw - TIC. |
| | |
| 208=-215} | CCW - Control. |
| I |
| 216-223| | CCW - BN. |
| | I
| 224-231} | CCW - Read. |
| | |
| 232-239] | cCcCwW Sense. |
I I I
| 240-247| | ccw Disengage. |
e - 4
| For DUAL Address Adapter

b Tt 1
| I | |
| 160-167| | ccw Engage. |
| | | |
| 168-175] | cCccwW Read Buffer 1.

L L 1 —_—d
Figure 5. DTFMR (Part 3 of 4)
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T i
| Bytes |Bits | Function

% $————1 1
| | | |
| 176-183]| | CCW - Sense. |
| | |
| 184-191} | CCW - NOP. |
| | | I
| 192-199| | CCW - Read Buffer 2. |
| I | |
| 200-207]| | CCW - MOD Sense. |
| | | |
| 208-215| | CCW - Read Buffer 1. |
| I | |
| 216-223] | CCW - MOD Sense. |
| | | |
| 224-231] | cCw - TIC TO NOP. |
| | I |
| 232-239] | CCW - NOP. |
| | | |
| 240-247] | CCWw - MOD CTL. |
| | | I
| 248-255]| | CCW - Stacker Select. |
| | | I
| 256-263]| | CCW - MOD Sense. |
L 1 L J

Figure 5. DTFMR (Part 4 of 4)

MRMOD_Macro

The MRMOD macro provides the necessary
logic to process Magnetic Ink Character
Recognition (MICR) files. The logic module
can handle MICR files with either dual or
single addressing.

The functions of the MR logical IOCS
module are: )

1. To locate the record (document buffer)
to be processed (GET/READ).

2. To test for a "document ready for
processing®™ condition (CHECK).

3. To start and stop the feeding of
documents through the device (DISEN;
disengage---engage is an automatic
function of GET or READ).

4. To turn on the pocket lights (LITE).

5. To exit from the partition in a MPS
environment, or to enter the wait state
in a Batched Job System (BJS)
environment, when no useful processing
can be performed (WAITF).

The READ, CHECK, WAITF macro combination
is provided for users operating more than
one 141271419 in a given partition of the
system. The READ macro performs all the
functions of the GET macro except the

inherent wait that occurs when no document
is ready for processing.

The READ macro posts an indicator in the
current document buffer signifying that the
buffer is not ready for processing. The
user examines that status of this indicator
by issuing the CHECK macro.

The WAITF macro determines if processing
can continue. If processing cannot
continue, the system enters the wait state
if it is operating in a BJS environment, or
the system is allowed to continue
processing in another partition if it is
operating in a MPS environment.

MRMOD: CHECK Macro Charts DA-DC

Objectives: To determine the status of the
current document buffer:

1. Buffer ready for processing.
2. Buffer waiting for data.

Entry: From the CHECK macro expansion to
the label IJUCHEK.

Exit: To the problem program at one of
three locations:

1. The next sequential instruction if the

document buffer contains data and is
ready for processing.
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2. The address specified in the label
operand of the macro if the document
buffer is waiting for data.

3. The ERROPT address specified in the DTF
if the document buffer contains posted
error-condition indicators.

Method: The CHECK macro first tests the
condition of the wait bit (bit 5 of the
first byte) within the current document
buffer. If this bit is on, indicating that
the device is waiting for a document to be
read, a branch is made to the address
specified in the second (label) operand of
the CHECK macro. This bypasses normal
record processing and allows continuation
of other processing in the partition. If
the second (label) operand is not specified
in the CHECK macro, control is passed to
the ERROPT address. If neither of these
addresses is specified, a branch is made to
the next sequential instruction following
the CHECK macro expansion.

If the wait bit is off, a second test is
made to determine if the Buffer Status
Indicator (BSI) bit (bit 0 of the first
byte within the current document buffer) is
on. If the bit is on, indicating that the
data is valid and ready for processing, a
branch is made to the next sequential
instruction following the CHECK macro
expansion where normal processing resumes.

If both bits are off (bits 0 and 5),
indicating either that the device is not
operational or that the document buffer
data is in error, a branch is made to the
ERROPT location specifjed in the DTF for
further analysis of the error conditions by
the user. If the ERROPT location is not
specified, a branch is made to the next
sequential instruction following the CHECK
macro expansion.

MRMOD: DISEN Macro__cChart DD
Objective: To disengage the 1412/1419 MICR

device and stop the feeding of documents
whenever necessary.

Entry: From a DISEN macro expansion to the
label IJUDISEN.

Exit: To the problem program.

Method: The DISEN macro turns on the user
disengage indicator (bit 0 of byte 21) in

the DTF and checks for the type of address
adapter used with the device. If dual
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addressing is specified, the NOP
instruction in the CCW chain is changed to
a disengage instruction, X'DF'. If single
addressing is specified, the chaining bit
is set on in the CCW chain.

Note: A DISEN macro must be issued before
a LITE macro can be issued.

MRMOD: GET Macro Charts DA-DC
Objectives:

1. To provide a pointer, in the user
register IOREG, to the next document
buffer to be processed in the document
buffer area (Figure 6).

2. To issue engage commands to the MICR
device when necessary.

Entry: From a GET macro expansion to the
label IJUGETCK.

Exit: To the problem program after a
document buffer is filled with a stacker-
selected document, or after error
conditions are posted in the buffer.

Method: When more than three records
remain in the document buffer area, the
user's I/0 register (IOREG) is loaded with
the address of the next document buffer to
be processed and the previous document
buffer is reset to binary zeros. Control
then returns to the user.

When three, or fewer than three, records
remain in the document buffer area, a test
is made to determine if three or more
document buffers are empty and it is
necessary to engage the MICR device to feed
more documents. If it is necessary to
issue engage commands, a branch is made to
IJUENGCK (Chart DB) where the necessary
modifications are made to the CCW chain and
the I/0 operation executed.

If an engage is not required or after
the engage commands are issued, the status
of the document buffer is checked. If the
buffer is ready for processing, the
procedure followed is the same as for more
than three records remaining in the I/0
area. If the document buffer is not ready
for processing, checks are made for errors
and flags are set in the buffer as
indicators of the error conditions found.
This information is then passed to the user
for further analysis.



Document

Buffer Buffer 1 Buffer 2 Buffer 4 Buffer 6
Area
Document Additional User Document Data Area
Buffer . . Buffer Area (Record)

ADDAREA RECSIZE
(IOREG)

I_ Pocket Document Selected Into

Stacker-Select Pocket Requested by User

Error Indicators (Device Sense Information)

Batch Numbering Update

Document Buffer Status Indicators:
Hex 02 : Closed
Hex 04 : Wait
Hex 08 : Intervention Required
Hex 10 : Unit Exception
Hex 20 : Unrecoverable /O Error
Hex 40 : Recoverable 1/O Error (reject)
Hex 80 : Buffer Ready for Processing (BSI bit)

Figure 6. MICR Buffer Format (1412,/1419)

MRMOD: LITE Macro_ Chart DE r T T -
|Label | Byte 0 | Byte 1 |
t-—————t-r-r-r-r-r-T-T-t-T-7-T-T——— 11
| et e |
Objective: To turn on the pocket lights |Bit  |0|1|2|3|4|5|6|7|8|9|A|B|[C DE | F |
specified in the pocket light indicator by --—++-+-++-++-+-+4++-+4+--—+---4
the -user. T I T A I I I | |
[Pocket| | | I | I I I I | | | |Binary|Err|
|Light |A|B|0|1]2|3|4|5|6]|7|8|9|Zeros |Ind|
Entry: From a LITE macro expansion to the 1414 411 4 11 1.1 L 4

label IJULITE.
Figure 7. 1412/1419 Pocket Light Indicator
Exit: To the problem program.
The pocket light indicators are tested
Prerequisites: in the sequence: B, A, 9, 8, 7, 6, 5, 4,
3, 2, 1, 0. To turn on a particular pocket
1. A DISEN macro must be issued before the light, a pocket code is combined with a

LITE macro is issued. stacker select command code.
2. The unit exception bit must be turned Example: Assume that the light in

on in the CCB in the DTF table before pocket B is to be turned on, that is, bit 1

the LITE macro is issued. of the pocket indicator is on.
Method: The LITE macro checks the pocket Upon entry to the pocket light routine
light indicator (Figure 7) bit by bit, to of the MRMOD, a count of 12 is initially
determine and turn on the lights specified loaded into a register. When the actual
by the user. After each specified pocket light program loop is entered (at location
light is turned on, a check is made for the IJUNXTLT) and it is determined that the
occurrence of an unrecoverable I/0 error pocket B light is to be turned on, the
during the turning on of the light. If an count is reduced by one to 11. The 11 is
error occurred, bit 15 of the pocket light then multiplied by 16. The result is 176,
indicator is set. or a hexadecimal BO.
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For the single address adapter, the hex
BO is ORed with a hex OF and results in a
command code of hex BF. For the dual
address adapter, the hex B0 is ANDed with a
hex F7 and results in a command code of hex
B7. After the pocket light is successfully
turned on, the initial count (12) is
reduced by one and the routine returns to
location IJUNXTLT to test for the next
pocket light.

MRMOD: _READ Macro_Charts DA-DC
Objectives:

1. To provide a pointer, in the user
register IOREG, to the next document
buffer to be processed in the document
buffer area (Figure 6).

2. To issue engage commands to the MICR
device when necessary.

Entry: From a READ macro expansion to the
label IJUREAD.

Exit: To the problem program after a
document buffer is filled with a
stacker-selected document, or after error
conditions are posted in the buffer.

Method: Same as the GET macro except for
the inherent wait that occurs when the
document buffer is not ready for
processing. Instead of issuing a wait SVC
(svc 7), the READ macro posts an indicator
in the document buffer (bit 5 of first
buffer byte) to signal that the buffer is
not ready for processing. The user, after
examining the indicator by issuing a CHECK
macro, can then transfer processing to
another location within the partition until
the buffer is ready for processing.

MRMOD: WAITF Macro Chart DF

Objective: To test whether any 1412/1419
MICR devices specified in the macro operand
(wait list) are operative and processing
should continue, or if all the devices
specified are inoperative and IOCS should
enter the wait state.

Entry: From a WAITF macro expansion to the
label IJUWAITF.

Exit: To the problem program.

Method: The WAITF macro loads a work
register with the address of the DTF table
for the file specified by the first
operand. Tests are then made to determine
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if the file is in an operative condition.
If the file is operative and ready,
processing is resumed at the next
sequential instruction following the macro
expansion.

Note: When more than one file is specified
in the operand of the WAITF macro (wait
list), normal processing is resumed after
the first operational file is detected,
thereby omitting checking of any remaining
files in the wait list. To accomplish
this, the pointer in the wait 1list is
repeatedly incremented by 4 (the length of
each operand) until the end of the wait
list is reached (the first nonzero byte).
When the end-of-the-wait list has been
detected, the pointer (register 14) then
contains the address of the next sequential
instruction following the macro expansion.

If the file currently being tested is
nct operational, the address of the DTF
table for the next file specified in the
macro operand is obtained and the tests are
repeated for the next file.

If none of the files specified in the
operand are operational, an SVC 29 is
issued and the wait state is entered. If
the system is operating in an MPS
environment, processing is allowed to
continue in another partition. When one of
the files becomes operational, processing
can resume in the partition in which the
device is operating.

Initialization and Termination of MICR
Files

Magnetic Ink Character Recognition files
are one of the very few types of unit
record files that are opened and closed by
logical transients included in the system
to handle a specific file type. These
logical transients, $$BOMR0O1 and $$BCMRO1,
are fetched by the Open and Close Monitors
respectively (refer to Volume 1).

Open MICR (Magnetic Ink

OChavds DO
LliAr U U

ni +3i0on)
cilhis

Objective: To open 1412/1419 MICR files
and to initialize the document buffer area.

Entry: From the Open Monitor, $$BOPEN, to
the label FRSTINST.

Exit: To the Open Monitor, $$BOPEN.



Method: The $$BOMRO1 routine clears the
entire document buffer area and checks for
device assignment. It then calculates the
Physical Unit Block (PUB) entry address for
the device, and determines from the PUB
information which entry in the Supervisor
table of DTF addresses (PDTABB) is to be
used. The address of the DTF table is then
inserted into the proper entry in the
PDTABB table. Refer to the Program Logic
Manual (PLM), IBM System/360 Disk Operating
System, Supervisor and Physical and Logical
Transients, listed in the Preface of this
manual for the format and use of the PDTABB
table.

The unit exception bit in the CCB is
turned on and the remainder of the DTF is
initialized. The open indicator (bit 0 of
byte 30) is set on in the DTF to signal
that the file is open and the Open Monitor,
$$BOPEN, is fetched to determine if more
files are to be opened.

$$BCMR01: Close MICR (Magnetic Ink
Character Recognition) Chart DH

_____ To close 1412/1419 MICR files
and to reinitialize the DTFMR table.

Entry: From the Close Monitor, $$BCLOSE,
to the label FRSTINST.

Exit: To the Close Monitor, $$BCLOSE.
Method: The $$BCMR0O1 routine resets the
open indicator in the DTF and the traffic
(wait) bit in the CCB, and turns off the
external line status indicator for the
file.

MICR Error Messages

Error conditions occurring on 1412/1419
MICR devices are reported to the operator
via a special MICR error message writer
logical transient, $$BMMR20.

$SBMMR20: MICR Message Writer Chart DJ

Objective: To print one of two error
messages for MICR devices:

1. U4MR1I - EXTERNAL INTERRUPT I/O ERROR

2. UMR2I - SCU NOT OPERATIONAL

Entry: From the MR logical IOCS module
when an error occurs during a GET or READ.

Exit: To the logical IOCS module after the
proper message is printed.

Method: The $$BMMR20 message Wwriter
routine examines the message indicator in
the DTF table (bytes 114-115) to determine
the appropriate message. It then extracts
information from the DTF and CSW, converts
the information to printable form, and
inserts it into the message.

The proper message is then printed on
SYSLOG and control is returned to the
logical I0CS module.

OPTICAL READER FILES

Optical Reader (OR) files are input files
associated with 1285/1287 optical readers
and defined by a DTFOR macro. An ORMOD
macro provides the data handling logic
module for this type of file.

DTFOR Macro

The DTF table generated by the DTFOR macro
services both the 1285 and the 1287 optical
readers. If the device is a 1287, either
journal tapes or documents can be processed
(Figure 8).
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r T T . 1
| Bytes | Bits | Function |
L 1 1 .'
L T T
| | | |
| 0-15 | | Dummy CCB. |
| | | |
| 16 | 0-1 | Not used. |
| | 2 | COBOL open; ignore option.
| | 3 | Not used. |
| | 4 | DTF table address constants |
| | | relocated by OPENR |
| | 5-7 | Not used. |
| | | |
| 17-19 | | Address of logic module. |
| | | |
| 20 | | DTF type=X"'09'. |
| | | DTF type=X'0A' (HEADER=YES).
| | | |
| 21 | | PIOCS switches. |
| | 0 | 1 = open; 0 = Closed.
| | 1 | 1 = Input. |
| | 2 | 1 = Control. |
| | 3 | 1 = Device is 1285 or 1287.
| | 4 | 1 = Header. |
| | 5 | Reserved for future use. |
| | 6 | 1 = RDLNE. |
| | 7 | Not used. |
| | | I
| 22-23 | | Not used. |
| | | |
| 24-39 | | CCB. |
| | | |
| 40-u47 | | Sense CCW. |
| | | |
| 48-51 | | Lost lines (equipment check).
| | | |
| 52-55 | | After 10 retries. |
| | | |
| 56-59 | | Wrong length records.
| | | |
| 60-63 | | BAfter 10 retries. |
| | | |
| 64-67 | | Keyboard corrections. |
| | | |
| 68-71 | | Data checks.
| | | |
| 72-75 | | Lines marked.
| | | |
| 76-79 | | Total lines read. |
| | |
80 | | Error indicators. |
| | |
| 81 | | LIOCS switches. |
| | 0 | 1 = First time. |
| | 1 | 1 =2 1I/0 areas.
| 2 | 1 = WORKA=YES |
| 3 | 1 = RECFORM=FIXUNB i
| 4 | 1 = RECFORM=UNDEF |
| I 5-7 | ©Not used. !
L 4 L J

Figure 8. DTFOR

28 1IBM S/360 DOS Logical IOCS, Volume 2

(Part 1 of 2)



r T T 1
| Bytes | Bits]| Function |
F 1 oo 1
| 82 | | Normal command code. |
| | | |
I | | [
| 83 | | Control command code.

| | I |
| 84-87 | | IOAREA2 address. |
| | | |
| 88-95 | | Read CCW. I
| | | |
| 96-103| | Go to next line CCW. |
| | ] |
|104-111| | Control CCW. |
| | | |
1112-115] | EOF address. |
| | | |
1116-119| | Correction exit address.

| | | |
1120-123] | IOAREAl1l address. |
| I | |
[124-127| | DC A(§BLKS-1) |
| | | |
1128-129| | SR 13,8&RECS |
| | | |
|130-131] | LR &RECS,13 |
| | | I
j132-133] | LR &IOR,13 |
| I | |
|134-135] | Sense. |
L L i - J
Figure 8. DTFOR (Part 2 of 2)

ORMOD_Macro ORMOD: CNTRL Macro__Charts EA-EC

The module generated by the ORMOD macro

provides the logic to perform the GET, Objective: To execute a control operation
CNTRL, and RDLNE functions for the 1285 and for 1285 and 1287 optical reader.

1287 (tape mode) Optical Reader, and the

READ, WAITF, CNTRL, RESCN, and DSPLY e For 1285 or 1287 operating in tape
functions for the 1287 (Document Mode) mode, the control operation is either
Optical Reader. mark a line or read a complete line

from the keyboard.

For 1287 operating in document mode, the e For 1287 operating in document mode,
logic module handles only unblocked the control operation is either eject,
records, and supports fixed and undefined eject and stacker-select,
record formats. For both 1285 and 1287, stacker-select, or increment the
blocked records are also handled if the document.

device is operating in tape mode.

Entry: From a CNTRL macro expansion.
The ORMOD is capable of generating many
logic modules, each tailored to specific

parameters. The number of different Exits:

modules that can be generated is so great

that it would be impractical to flowchart e Normal exit from the CNTRL routine is
and describe every possible variation to the problem program.

individually. To stay within practical

limits, the internals of the OR module are e To the user's end-of-file routine when
flowcharted and described to indicate all an EOF condition is reached.
variations.

e To the user's correction routine when a
recoverable error occurs.
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Method: The CNTRL routine ensures that any
previous I/0 operation is complete. It
then sets the appropriate control command
code (supplied by the user in general
register 0) in the CCW and causes the
control function to be performed.

If the control function is to read a
line from the keyboard, the routine checks
for a unit exception after the read
operation is complete. If the control
function is other than read a line from the
keyboard, and a unit check occurs, the
routine checks for command reject, late
stacker-select, or recoverable errors.

If a unit exception or a read keyboard
operation occurs, or if a recoverable type
error occurs, the CNTRL routine branches to
the address supplied in the DTF for the
user's correction routine to attempt a
recovery from the error before returning
control to the problem program.

ORMOD: DSPLY Macro Chart ED
Objective: To cause a complete field of

data from a document to be displayed on the
display scope of the 1287.

Entry: From the DSPLY macro expansion.
Exit: To the problem program.
Method: The routine modifies the read

backward CCW by changing the command code,
input address, and chaining flags. It then
blanks out the portion of I/0 area into
which it is reading. An EXCP is then
issued for this CCB. When the I/0
operation is complete, the routine checks
for a unit exception indicating an error
was made in keying in corrections. The
command is re-executed if necessary. If a
unit exception is not present, an exit is
made to the problem program.

ORMOD:_ _GET Macro Charts EE-EH and EJ-EN
Objective: To access a record from the

1285 and 1287 (tape mode) optical character
readers.

Entrv: From the GET macro expansion.
Entrv: om the O e i
Exit: To the problem program.

Method: The GET routine reads a record

from the 128571287 optical reader and
places it in main storage starting at the
rightmost position of the I/0 area and
continuing to the left until the last
character has been read.
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If two I/0 areas or one I/0 area and a
workarea are used, I/0O and processing
overlap is possible. On the first GET
operation, one area is filled and another
EXCP is issued before any processing is
allowed. After the second EXCP is issued,
control is returned to the problem program
so that processing can begin on the data in
the first I/0 area. If two I/0 areas are
specified, the first GET macro instruction
sets a switch that changes the logic flow
of all the following GET instructions used
in the problem program with this logic
module. If a workarea is specified, the
contents of the I/0 area are moved to the
workarea. The next EXCP is issued, and an
exit to the problem program is made. If
RECFORM=UNDEF, the contents of the I/0 area
are left-justified in the workarea.

ORMOD: RDLNE Macro Chart EP-EQ

Objective: To cause a line of data from a
journal tape to be read in the on-line mode
while processing is in the off-line
correction mode.

Entry: From the RDLNE macro expansion.
Exit: To the problem program.
Method: The routine indicates a keyboard

correction, modifies the CCW with a read
backward on-line command, and issues an
EXCP. When the I/O operation is complete,
the routine checks for equipment,
wrong-length record, and data checks. If
present, these conditions are posted to the
DTF, and an exit is made to the problem
program.

ORMOD: READ Macro Chart ER

Objective: To access a record or records
from the 1287 optical character reader when
processing documents.

Entry: From the READ macro expansion.
Exit: To the problem program.
Method: The READ routine reads a record or

records from a document by executing the
users CCW's. It is the user's
responsibility to properly set up the CCW's
before the READ macro is issued.



ORMOD: RESCN Macro Charts ES-ET

Objectives: To allow up to nine retries of
an unreadable line of data on a document.
Also to allow a read in the on-line mode
while processing in the off-line correction

mode.

Entry: From the RESCN macro expansion.
Exit: To the problem program.
Method: The routine modifies the CCW to

allow data checks, and an EXCP is issued.
After the I/0 operation is complete, the
routine checks for and posts equipment
checks, data checks, and wrong-length
records. The line of data is retried the
number of times specified.

When the retries are completed, control
returns to the proklem program unless
forced on-line correction was specified.
In the case of forced on-line correction,
the CCW is modified to force on-line
correction and another EXCP is issued.

ORMOD: WAITF Macro Charts EU-EX

Objective: To provide storage resident
error recovery in addition to its normal
function of waiting for I/0 completion.
Entry: From the WAITF macro expansion.
Exit: To the user specified COREXIT
routine if a read error occurred or to the
next sequential instruction following the

WAITF macro expansion in the problem
program if read was error-free.

Method: After checking for completion of
the previous I/0, the routine tests for
unit check. If unit check occurred, a
check is made to determine if the cause of
the interrupt is due to hardware or an
unreadable character, lost line, etc. If a
hardware error has occurred, a transient
error routine is called, and a message is
printed to the operator. If the error is
due to an unreadable character or line, it
is retried up to nine times (depending on
error), posted to the user and then a
branch is taken to the user®'s COREXIT
routine. On a return from COREXIT, the
operation is restarted from where the CCW
chain was broken. Control is then returned
to the problem program.

Initialization and Termination of Optical
Reader Files

Optical reader files are opened by the
logical transient $$BOOR01 that is fetched

by the Open Monitor (refer to Volume 1).
These files are closed by the Close
Monitor, $$BCLOSE, which simply resets the
open indicator in byte 21 of the DTF table.

$$BOOR01: Open Optical Reader Chart EY

Okjective: To open an optical reader file.

Entry: From the Open Monitor ($$BOPEN).

Exit: To $$BOPEN or cancel.

Method: If the optical reader file
contains a header, this phase reads it into
ICAREAl. 1If it does not contain a header,
an I/0 NOP is performed.

If a valid DTF type was found
(indicating the presence or absence of the
header), the routine then returns to the
Open Monitor ($$BOPEN) to determine if any
more files need to be opened. The routine
aborts the job if an invalid DTF type is
present.

PRINTER FILES

Printer (PR) files are defined by a DTFPR
macro for continuous forms output files on
1403, .1404, 1443, and 1445 printers. 1In
addition, the Selective Tape List (STL)
feature for printing journal tapes on a
1403 is also supported.

Data handling logic for printer files is
supplied by the associated PRMOD macro.

Printer files are opened and closed by
the Open and Close Monitors, respectively,
(refer to Volume 1).

DTFPR Macro

The DTFPR macro (Figure 9) generates a DTF
table containing all the necessary
information to describe an output printer
file on any of the following devices:
e IBM 1403 Printer (with or without the
SLI feature
e IBM 1404 Printer (continuous forms
only)
e IBM 1443 Printer
e IBM 1445 Printer
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| | | 1 i
| Bytes | Bits | Contents | Function

k + + + i
| | | I |
| 0-15 | | | CCB. |
| | | | |
| 16 | 0-1 | |Not used. |
| | 2 | |COBOL open; ignore option.

| | 3 | |Not used. |
| | 4 | |DTF table address constants |
| | | | relocated by OPENR.

| | 5-7 | | Not used. |
| | | |
| 17-19 | | |Address of logic module.

| | | | |
| 20 | |x*08" |DTF type.

| | | | |
| 21 | O l |1 = Open; 0 = Closed.

| | 1 | | First time switch. |
| | 2 | |1 = Control character.

| | 3 | |1 = Fixed unblocked records.

| | o | |1 = Variable unblocked records.

| | 5 | |1 = 2 I/0 areas. |
| | 6 | |1 = Workarea. |
| | 7 | |1 = Print overflow channel 9.

| | | | |
| 22 | |X*09°* |Normal command code.

| | | | |
| 23 | |X"09" |Control command code.

| | | I |
| 24-27 | | |Address of IOAREAl.

| | | | |
| 28-31 | | | Bucket.t |
| | | | |
| 32-33 | |LR 12, (RECSIZE) |For undefined records only. |
| | |NOPR 0O | |
! | | | _ |
| 34-37 | | LA &§IOREG, 4(14) |Only if IOREG=(r). |
| | |NOP 0 | |
| I | | |
| 38-39 | | |Bucket 2.2 |
| | | | |
| 40-47 | |11,*,X'60°*,1 |CCW--Set up Selective Tape List Control. |
| | | | ‘ |
| 48-55 | | | CCW--Print |
L L L L {
| |
| *The bucket bytes handle undefined records. Bit 0 of byte 28 at open |
| time determines the mode set of a printer with UCS. If bit 0 is 1, |
| the mode is set so that data checks occur if an invalid character is |
| printed. Otherwise, mode is set to suppress data checks. The use of |
| the UCS parameter determines the setting of this bit. |
| |
| 2The 2 byte bucket saves print overflow conditions if CTLCHR=ASA. |
L J

Figure 9. DTFPR

PRMOD Macro unblocked records, and supports fixed,
undefined, and variable record formats.

The module generated by the PRMOD macro The PRMOD macro can generate many logic

provides the logic to perform the CNTRL, modules, each designed to handle the

PRTOV, and PUT functions for a printer conditions specified by the macro

file. The logic module handles only parameters. Because it is not possible to

describe all the variations, the PRMOD is
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flowcharted to show the internal decisions
made for the specified parameters.

PRMOD: CNTRL_Macro Chart FA

Objective: To control the carriage space
and skip operations.

Entry: From a CNTRL macro expansion.
Exit: To the next sequential instruction

in the proklem program following the CNTRL
macro expansion.

Method: This routine provides completely
independent control of the printer
carriage. It is used when the PRMOD macro
parameter CTLCHR is not specified.

The PRMOD CNTRL routine waits for a
previous I/O operation to finish and then
inserts the control character into the CCW
command code. The required carriage
operation is started and control returns to
the problem program without waiting for
completion of the carriage operation.

PRMOD: PRTOV Macro Chart FB

Objective: To cause and control an
overflow skip.

Entry: From a PRTOV macro expansion.
Exit: To the user's carriage overflow
routine if the address of the routine is
supplied, or to the problem program at the
next sequential instruction following the
PRTOV macro expansion.

Method: The PRTOV (printer overflow) macro
instruction is used with a logical printer
file to specify the operation to be

rerformed on a carriage overflow condition.

PRTOV requires two parameters. The
first parameter must be the name of the
logical file specified in the DTF header
entry. The second parameter must specify
the number of the carriage tape channel (9
or 12) used to indicate the overflow
condition. When an overflow condition
occurs, IOCS skips the printer carriage to
channel 1.

An optional third parameter causes a
branch to a user routine instead of a skip
to channel 1 on an overflow condition.
This parameter specifies the symbolic name
representing the address of the user's
routine. In the user's routine, any
desired function can be performed except
another PRTOV.

PRMOD: _PUT Macro Charts FC-FE
Objective: To print a line and space, or

to print a line and skip the appropriate
tape, if the Selective Tape Lister feature
is available.

Entry: From a PUT macro expansion.
Exits: To the problem program or cancel.
Method: This routine causes a record to be

printed on the output device. The logic
determines if two I/0 areas are used, if a
workarea is specified, and if CTLCHR
controls the carriage. A test is made to
determine if CNTRL is specified. If so,
the CTLCHR cannot be used, CTLCHR and CNTRL

are mutually exclusive (if one is used, the
other cannot be specified).

If the American Standard Association
(ASA) CTLCHR is used, this routine
translates it to System/360 language.

If the Selective Tape Lister feature is
used, selected tapes are controlled through
the use of a one-byte control field. This
field is accessed by the optional operand,
either STLSP=label, or STLSK=label, of the
PUT macro. Figure 10 shows the format of
the field specified by label.

. T T T T T T b
|B1t | ofx | 2| 3| 4|5 |6 | 7 |
S P e e e et S|
|Tape Positions| 8|7 | 6| 5] 4|3 |2 | 1 |
s SENRES WIS SRV WIS PN WS SR S S—
|Note: Tape 1 is the leftmost tape on the
| Selective Tape Lister. |
| 4
Figure 10. STL Control Field

The control field is used as the data
address in the control CCW in the DTF
table. Double-width tapes are controlled
by using the two bits corresponding to the
tape positions occupied.

Note: The label CONCMD used in this logic

is a one byte save area in the DTF table
used to store the control character.
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PAPER-TAPE FILES

Paper-Tape (PT) files are input files
associated with 2671 paper-tape reader and
defined by a DTFPT macro. A corresponding
PTMOD macro supplies the data handling
logic module which supports only fixed
unblocked and undefined records.

Paper-tape files are opened and closed
by the Open and Close Monitors,
respectively (refer to Volume 1).

DTFPT Macro

The DTFPT macro is capable of generating
several different DTF tables derending on
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the parameters specified in the macro
operand.

The four basic table types are:

e DTFPT: No Translation, No Shifts, or
Deletes (Figure 11)

¢ DTFPT: Translation, No Shifts or
Deletes (Figure 12)

e DTFPT: Translation, Shifts, and
Deletes with Fixed Unblocked Records
(Figure 13)

e DTFPT: Translation, Shifts, and
Deletes with Undefined Records (Figure
14)

Translation refers to code translation of
paper tapes punched in other than EBCDIC
code. Shifts refers to letter or figure
shift required for 5-channel paper tape.
Deletes refers to acceptance of delete
characters punched in the tape.



r T T 1
| Bytes | Contents | Function |
5 + Attt 4
| | | |
| 0-15 | | CCB (X'08' in byte 2). |
| | | |
| 16 | x*'20° | COBOL open; ignore option. |
| | X*08°" | DTF table address constants |
| | | relocated by OPENR. |
| | | |
| 17-19 | | Address of logical module. |
| | | |
| 20 | x*o1" | DTF type. |
| | | |
| 21 | | Bit O Not used. |
| | | 1 Two I1/0 areas. |
| | | 2-5 Not used. |
| | | 6 Equipment check. |
| | | 7 Read error. |
| I | |
| 22-25 | MVI 26(1),X'07" | NOP first SVvC 0 if 2 areas. |
| | NOP 0(0) | If 1 area. |
| | | |
| 26-27 | svC 0 | Read a record. |
| | | |
| 28-29 | svC 0 | Read another record if 2 areas. |
| | NOPR O | If 1 area. |
| | | |
| 30-31 | LR &RECSIZE,14 | Put record length in user's register. |
| | NOPR O | No RECSIZE entry. |
| | | |
| 32-35 | A(§IOAREA2) | If 2 areas. |
| | A(§IOAREAl) | If 1 area. |
| | | [
| 36-39 | A(§EOFADDR) | End-of-file address. |
| | | |
| 40-43 | A(EERROPT) | Address of user's error routine if |
| | | ERROPT=name. |
| | SR 0, O | ERROPT omitted. |
| | svC 6 | |
| | B 12(15) | ERROPT=SKIP. |
| | B 138(15) | ERROPT=IGNORE. |
| | | |
| 44-47 | A(EWLRERR) | Address of user's WLR routine if |
| | | WLRERR=name. |
| | B 12(15) | WLRERR omitted and ERROPT=SKIP. ]
| | B 152(15) | WLRERR and ERROPT both omitted, or |
| | | WLRERR omitted and ERROPT=IGNCRE. |
| | B 152(15) | RECFORM=FIXUNB or omitted. |
| | | |
| 48-55 | X*02*,8I0AREAL,X"00",EBLKSIZE | cCW: if RECFORM=FIXUNB or omitted. |
| | X"06",&I0AREAL1,X"'00*,E§BLKSIZE | CCW: if RECFORM=UNDEF. |
| | | |
| 56-63 | | Duplicate CCW. |
| | | |
| 6u-67 | F'0O° | Savearea for register 14. i
| | | |
| 68-71 | L &IOREG,48(1) | Put input area address into user's |
| | | register. |
| | | |
| | NOP 0(0) | No IOREG entry. |
L 1 L 4
Figure 11. DTFPT. No Translation, No Shifts or Deletes

Unit Record Files 35



e oo o coote s i o SO SO S —— A S o = (A S—— — — — — — T Fo— S——— — T o S — — o —{— — — — — — b S S o S — —— Sv—— —" — — S— —{— —— — —

| | T ]
| Bytes | contents | Function

t + - - e --—
| | |

| 0-15 | | CCB (X"08' in byte 2).

| | |

| 16 | x'20° | COBOL open; ignore option.

| | x'08" | DTF table address constants relocated
| | | by OPENR.

| | |

| 17-19 | | Address of logical module.

| | |

| 20 | x*'01°" | DTF type.

| | |

| 21 | | Bit O Not used.

| | | 1 Two I/0 areas.

| | | 2-5 Not used.

| | | 6 Equipment check.

| | | 7 Read error.

| | |

| 22-25 | MVI 26(1),X'07" | NOP first SVvC 0 if 2 areas.

| | NOP 0(0) | If 1 area.

| | I

| 26-27 | svc 0 | Read a record.

| | |

| 28-29 | svC 0 | Read another record if 2 areas.

| | NOPR O | If 1 area.

| | |

| 30-31 | LR &RECSIZE,14 | Put record length in user's register.
| | NOPR 0 | No RECSIZE entry.

| | I

| 32-35 | A(&IOAREA2) | If 2 areas.

| | A(§IOAREAl) | If 1 area.

| | I

| 36-39 | A(&EOFADDR) | End-of-file address.

| | |

| 40-43 | A(EERROPT) | Address of user's error routine if
| | | ERROPT=namne.

| | SR 0, O | ERROPT omitted.

i | svC 6 I

| | B 12(15) | ERROPT=SKIP.

| | B 138(15) | ERROPT=IGNORE.

| | I

| 44-47 | A(EWLRERR) | Address of user's WLR routine if

| | | WLRERR=name.

| | B 12(15) | WLRERR omitted and ERROPT=SKIP, WLRERR
| | | and ERROPT both omitted, or WLRERR
| | | omitted and ERROPT=IGNORE.

| | B 182(15) | RECFORM=FIXUNB or omitted.

| | |

| 48-55 | X"'02',&IOAREA1,X'00',&BLKSIZE | CCW: if RECFORM=FIXUNB or omitted.
| | X'06*,&IOAREAL,X'00", §BLKSIZE | If RECFORM=UNDEF.

| | |

| 56-63 | | Duplicate CCW.

| | I

| 64-67 | A(ETRANS) | Address of user's translate table.
| | |

| 68-71 | L &IOREG,32(1) | Put input area address into user's
| | | register.

| | NOP 0(0) | No RECSIZE entry.

| | |

| 72-75 | LH &RECSIZE,30(1) | Put record length into user's register.
| | NOP 0(0) | No IOREG entry.

L i i J—

Figure 12. DTFPT. Translation, No Shifts or Deletes
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| 1 | |
| Bytes | Contents | Function |
t 1 - 4 J
1 ) T T h
| | I |
| 0-15 | | CCB (X'00" in byte 2). |
| I
: 16 | x*'20° | COBOL open; ignore option. :
| ‘ Xx'08" | DTF table address constants relocated I
| | ‘ by OPENR. |
| 17-19 | | Address of logical module. |
| | | |
| 20 | x*o01° | DTF type. |
| | | |
| 21 | | Bit 0 Not used. |
| | | 1 Two I/0 areas. |
| | | 2-6 Not used. |
| | | 7 EOF indicator. |
| | | |
t 22-25 | MVI 26(1),X"07" | NOP first SVC 0 if 2 areas. |
| | NOP 0(0) | If 1 area. |
[ | I |
{ 26-27 i sve o : Read a record. =
| | ! |
| | I |
| 28-29 | svC 0 | Read another record if 2 areas. |
| | NOPR 0 | If 1 area. |
| | | |
| 30-31 | H'O* | Record length field. |
| | | |
32 | c*o2* | |
| | |
33-35 | AL3(§I0OAREA2) | If 2 areas. |
| | AL3 (§IOAREAL) | If 1 area. |
| | | |
| 36-39 | A(E§EOFADDR) | End-of-file routine address. |
| | |
40-43 | A(0) | |
| | |
| 44-47 | NOP O | |
| | | |
| 48-55 | X'02*,8IOAREA1,X'00',&80VBLKSZ | CCW: if OVBLKSZ specified. |
| | X*02°,8I0AREAL,X"00",EBLKSIZE | If OVBLKSZ not specified. |
| | | |
| 56-59 | L &IOREG,96(1) | Put input area address into user's |
| | | register. I
| | NOP 0(0) | No IOREG entry. |
| | | |
| 60-63 | LH SRECSIZE 30(1) | Put record length into user's register. |
| | NOP 0(0) | No RECSIZE entry. |
| | | |
| 64 | Xx'02° | |
l | | , |
| 65-67 | AL3(EIOAREAL) | Address of current input area. |
| | | |
| 68-71 | A(0) | Address of remainder in input area. |
| | | |
| 72-75 | F*0°' | Length of remainder. |
| | | |
| 76-79 | A(EFTRANS) | Address of figure shift table. |
L 1 1 J
Figure 13. DTFPT. Translation, Shifts and Deletes, With Fixed Unblocked Records (Part
1 of 2)
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| i i 7
| Bytes | Contents | Function |
T i i 1
| 80-83 | A(SLTRANS) | Address of letter shift table. |
| | | I
| 84-87 | A(&ETRANS) | If LTRANS & FTRANS not specified. |
| | A(&FTRANS) | Address of current translate table. |
| | A(0) | If no translation is specified. |
| | | |
| 88-91 | A(&SCAN) | Address of scan table. |
| | | |
| 92-95 | F'EBLKSIZE® | Required record length. |
| | | I
| 96-103 | | Duplicate CCW. |
| | | |
{104-109 | TR 0(0,4),0(5) | If TRANS, LTRANS or FTRANS specified. |
| | T™ 0,0 | If no translation specified. |
| | NOPR 0 | |
L 4 ——— L - J
Figure 13. DTFPT. Translation, Shifts, and Deletes, with Fixed Unblocked Records (Part
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| 1 | |

| |

l Bytes | Contents | Function |
41 i

T T T {

| | | |

: 0-15 | | ccB (X'08' in byte 2). |

| | |

| 16 | x*20° | COBOL open; ignore option. |

| | x'o8" | DTF table address constants relocated |

} : : by OPENR. |

|

} 17-19 : | Address of logical module. |

| |

I 20 : X'01"* : DTF type. |

|

| 21 | | Bit O Not used. |

| | | 1 Two I/0 areas. |

| | | 2-5 Not used. |

| | | 6 Equipment check. |

: = | 7 Read error. |

| |

| 22-25 | MVI 26(1),X"07" | NOP first sSvC 0 if 2 areas. |

= } NOP 0(0) : If 1 area. |

|

| 26-27 | svC O | Read a record. |

| | | |

| 28-29 | svc 0 | Read another record if 2 areas. |

} ‘ NOPR 0 = If 1 area. |

|

: 30-31 | H'O" | Record length field. |

| | |

| 32-35 | A(§IOAREA2) | If 2 areas. |

| | A(§IOARER1l) | If 1 area. |

| | [ |

‘ 36-39 % A(§EOFADDR) | End of file routine address. |

| |

| 40-43 | A(EERROPT) | Address of user's routine if |

| | | ERROPT=name. |

| | SR 0,0 | ERROPT omitted. |
| | svC 6 |

| | B 16(15) | ERROPT=SKIP. {

: | B 246(15) | ERROPT=IGNORE. |

| | |

| 44-47 | A(EWLRERR) | Address of user's WLR routine if |

| | | WLRERR=name. |

| | B 16(15) | WLRERR omitted and ERROPT=SKIP. |

| | B 260(15) | WLRERR omitted and ERROPT=IGNORE |

} : = omitted. |

|

| 48-51 | L &IOREG,32(1) | Put input area address into user's |

| | | register. |

: } NOP 0(0) | No IOREG entry. |

| |

| 52-55 | LH &RECSIZE,30(1) | Put record length into user's register. |

E | NOP 0(0) | No IOREG entry. |

| | |

} 56-59 | A(&FTRANS) | Address of figure shift table. |

| | |

: 60-63 } A (LTRANS) | Address of letter shift table. |

| |

| 64-67 | A(&FTRANS) | Address of current translate table. |

| | A(§TRANS) | If LTRANS and FTRANS not specified. |

! ! A(0) | If no translation specified. |

1 J

Figure 14. DTFPT Translation, and Deletes, with Undefined Records
(Part 1 of 2)
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| I | ]

| Bytes | Contents | Function |

5 + + i

I I | |

| 68-71 | A(&SCAN) | Address of scan table. |

I | | I

| 72-79 | | Duplicate CCW.

| | I |

| 80-87 | X'06*,&I0AREAL,X"00"' §BLKSIZE | CCW. |

| | I

| 88-93 | TR 0(0,4),0(5) : If TRANS, LTRANS or FTRANS specified. |

| | T™™ 0,0 | If no translation specified. |
| | NOPR 0 | |

L 1 4 - —_—d

Figure 14. Translation, Shift, and Deletes, with Undefined Records

(Part 2 of 2)

PTMOD Macro r T T —-=-1
| | 1 Input | I
| | Area | 2 Input Areas |

The PTMOD macro can generate four logic b + + |

modules providing the GET function for | | |

paper-tape files. The particular module | IJEIMOVE | NOP 0 | MVI IJE1SVC1,X'07' |

generated depends on TRANS= and SCAN= macro | | | (NOP first SVC 0

parameters. The TRANS= parameter specifies | | | instruction) |

whether or not the generated module | | |

contains the logic needed to translate | IJE1SvVCl | svC 0 | svC 0 (first) |

nonshifted punched paper-tape characters | | |

into EBCDIC code. The SCAN= parameter | IJE1SVC2 | NOPR 0 | SVC 0 (second) |

specifies whether or not the generated L 1 1 - -

module contains the logic to handle records
containing 5-channel shift characters or
delete characters.

All modules support the use of either 1
or 2 I/0 areas. Decision blocks are
included in the flowcharts to indicate the
procedure followed for both 1 and 2 I/O
areas.

PTMOD: GET Macro, No Translation Chart GA
Objective: To read a record from paper

tape punched in EBCDIC code.

Entry: From a GET macro expansion.
Exit: To the problem program, or to the

user's EOF routine.

Method: To support the use of either 1 or
2 I/0 areas, the GET routine makes use of
three key instructions contained in the DTF
table. The three instructions, repeated
here for convenience, are:

40 1IBM S/360 DOS Logical IOCS, Volume 2

If only one I/0 area is specified for
the file, the GET routine uses the 'first'
SVC 0 instruction to read a record from the
paper-tape device. After the complete
record has been read into the I/0 area,
I/0 area address in the CCW and the I/O
area address in the DTF table are
exchanged. (In this case, the exchange is
meaningless because both addresses are the
same when only one I/O area is used.) The
record is then checked for errors and
control is returned to the problem program.

the

If two I/0 areas are specified for the
file, the GET routine uses the *'first' sSvC
0 instruction to read the first record
only. After the first record is read, the
first SVC 0 instruction is made a NOP by
the execution of the instruction contained
in the DTF table at the label IJE1MOVE.
The first SVC 0 instruction is only
restored if it is needed to handle error
conditions. After checking for 1/0
complete and reading a complete record into
the I/0 area, the addresses of the two I/O
areas are exchanged, and the record is
checked for errors. The GET routine then
NOPs the first SVC 0 instruction and uses
the 'second' SVC 0 instruction to read the
next record. From this point on, only the
second SVC 0 instruction is used
exclusively, except for handling error
condition. The GET routine returns control
to the problem program without waiting for



completion of the I/0 operation started by
the second SVC 0 instruction.

GET Macro, Translation of Shifted
Chart GB

PTMOD:
Code

This GET routine functions the same as the
GET routine for no translation. It differs
only in the logic included to accomplish
the required translation once a complete
record has been read into the I/0 area.

PTMOD: GET Macro, Translation, Shifted
Code, Fixed Unblocked Records Charts GC-GD

The basic module is the same as the GET
with Translation of Shifted Code except for
the method of obtaining the correct number
of bytes to complete the fixed-length
record. Because the number of control
characters scattered throughout the tape
record is unpredictable, a routine is
included to ensure that the correct number
of valid characters is included. The user
specifies the number of characters to be
read in (OVBLKSZ) to produce a specified
number of bytes (BLKSIZE) after the control
characters have been deleted.

For example: a group of 70 punched-tape
characters (OVBLKSZ) are to be read to

produce a fixed-length record of 50
characters (BLKSIZE). However, because
excessive delete characters are
encountered, the record contains only 45
characters. To reduce the number of
physical 1I/0 operations, a second group of
25 punched tape characters is read to
ensure that the 5 characters needed to fill
the original record are obtained. On the
next GET, the remaining characters (if any)
from the second group of punched-tape
characters are moved into the leftmost
positions of the input area. The byte
count and the data address in the CCW are
modified accordingly before the next SVC 0
is issued.

PTMOD: GET Macro, Translation and Shifted
Code for Undefined Records Charts GE-GF

This GET routine for undefined records
functions in much the same manner as the
GET routine for fixed-length records. The
routine differs in the use of two translate
takles; one table is required for letter
shift, and the other for figure shift.

Shift characters and delete characters
contained in the punched paper tape are
removed from the record as translation
takes place. The record in main storage is
thereby compressed and left-justified.
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MAGNETIC TAPE_FILES

Magnetic Tape (MT) files are associated
with IBM 2400 series magnetic tape drives
and are defined for logical IOCS by a DTFMT
macro. Files so defined can be either
input or output data files, or work files.
The function of a particular file is
determined, by the user, in the

TYPEFLE= parameter in the operand of the
DTFMT macro.

Magnetic tape files can also be defined
for physical 10CS if the user intends to
use physical IOCS macros such as EXCP,
WAIT, etc. These files are defined by a
DTFPH macro.

In addition, magnetic tape system files
can be defined by the device independent
macros, DTFDI and DTFCP. These files are
described under Device Independent Files
later in this manual.

The data handling logic modules for
files defined for logical IOCS by the DTFMT
macro are provided by the associated MTMOD
macro.

Magnetic tape files are opened and
closed by logical transient routines
fetched by the Open and Close monitors
respectively (refer to Volume 1). The open
routines provide procedures for checking
each file before any records are processed.
The close routines provide procedures to
terminate the use of each file after all
records are processed.
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DATA FILES

The DTFMT macro used to define magnetic
tape data files can generate three basic
DTF tables, one for each of the following
record types:

e Fixed length

e Variable length

e Undefined
The three basic DTF tables have been
combined into a single DTFMT table, Figure
15, in this publication. The values

included in the table for a specified
record type are noted.

WORKFILES

Figure 16 illustrates the DTF table that is
generated when the TYPEFLE=WORK parameter
is specified by the user in the operand of
a DTFMT macro.

DTFPH_MACRO_(MAGNETIC_ TAPE)

Figure 17 is generated by the DTFPH macro
when the parameter DEVICE=TAPE is specified
in the macro operand. The table contains
the information necessary to define a
magnetic tape file for physical IOCS.



Bits

Contents?

Function

ecord=
ength

17-19

20

21

22-29

30

[ e e e e e i e e S . S A, e o S i S S S S s S O, S s S et s, o S o e, S e, e S SO . S S . o s S . S s Y e e e
o e e e s . . e . s . . . S . . S S . S S S S A o . o S S0, S S S, S . S S S S e e i i, . i, e cmm . e, e, s, e ]

o
swN |
-
———— e

[x*11°
|
[x*12°
|
[x*13°

|
|x*14°

o i e o o e o i o e S ot o i o . S o . . o i, e . i e e e

—_————

|ccB.

| Not used.

| COBOL open; ignore option.
| Not used.

| DTF table address constants
|relocated by OPENR.

| Not used.

|Address of logic module.

| Nonstandard or unlabeled.

|
| standard labeled, output.

|
| standard labeled, input, backwards.

| Standard labeled, input, forwards.

|First time switch.

blocked.
unblocked.

o=

2 I/0 areas.
1 I/0 area.

workarea,
no workarea.

o o

nn

input,
output

won

backwards.
forwards.

checkpoint.
no checkpoint.

wn

» or oFr opR
non

1]

Symbolic filename.

Same as OP code in CCW.
(x*"01*, X'02', or X'0Oc").

[ e o e s S — T — — — —— . S— — S——— — ——— W {——— . — S— S—

TRUNC required during Close.

T
|
IR
|L
%_
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
I
!
|
!
|
I
|
|
I
|
!
I
[
I
|
|
|
|
I
|
|
|
|
L

Figure 15.
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| 1 i [Recoraz |
ecor
| Bytes | Bit | Contents? | Function | Length |
L 4 1 L - 4
r T T T T 1
| | | | _ . | |
| 31 | | | (Not used in Versions 1 and 2) | |
| | | I | |
| | 0-4 | |Bits 0-4 are used as displacements | |
| | | |by OPEN to determine the location | |
| | | |of variable fields of the DTF. |
| | | | | I
| | |B*01110° | Input. | F |
| | |B*01100" | Output. | F |
| | |B*10001" | Input. | Vv |
| | |B*01111°" |Output. | v |
| | |B*01101° | Input. | U |
: : :3'01011' |Output. : U :
| | 5 | |1 = Tape label information |
| | | | included in DTF (see bytes | |
| [ | | 88-95). | |
| | | |0 = Tape label information not |
| | | | included in DTF. |
| | I | | |
| | 6 | |Used by COBOL. |
| | | | | |
| 1 7 | |1 = Header label and EOV [ |
| | | | information wanted. | I
| | | |0 = No header label and EOV | |
| | | | information wanted. |
| I | | | |
| 32 | 0 | | Standard labels: | |
: l } |1 = yes, 0 = no. { |
| I
| | | | I |
| | 1 | |Labels: 1 = nonstandard, | |
| | ] |0 = unlabeled. | |
| | | | | |
| | 2 | |Rewind unload: |
| | I |1 = yes, 0 = no. | I
| | | | _ | |
| I 3 | |Rewind option: | |
| ] | |1 = no rewind, 0 = rewind. | |
| | | | |
| I 4 | |Drive direction: |
| | | |1 = backwards, 0 = forward. |
| | | | I
| I 5 | |User label address: | |
| L e o e | |
: { 6 } }Tapemark option: 1 = no, 0 = yes. ; :
| I 7 1 | EOF-EOV switch (used by IBM |
| | | |SORT): 1 = yes, 0 = no. | |
L L 1 1 1 J

Figure 15. DTFMT: Data Files (Part 2 of 8)
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r T T T =TT 1
| | | | |Record2 |
| Bytes | Bits]| Contents? | Function |Length |
L 4 1 1 4 - 4
r T T T T 1
| 33-35 | | |Usexr label routine address. | |
| | | | | |
| 36 | 0 | |DTFPH: 1 = yes, 0 = no. | |
I | | | | |
| | 1 | |COBOL indicator: 1 = yes, | |
| | | |0 = no. | I
| [ | | , | |
| | 2 | |File type: 1 = input, | |
| | I |0 = output. | |
| | | I , | |
| | 3 | | FEOV switch: 1 = yes, | |
| | | |0 = no. | |
| | | | _ | |
| | 4 | | EOF-EOV switch (output): | |
| | | |1 = EOF, 0 = EOV. | |
| | [ I o | |
| | 5 | |Open indicator: 1 = open, | |
| | | |0 = closed. | |
| | I | ) | I
| | 6 | |1 = variable records. | |
| | | | | I
| I 7 | |1 = undefined records. | |
I | | | | |
| 37-39 | | | EOF address. | |
| | | | I |
| 40-43 | | |Block count. | |
| I | | | I
| s4-u72 | |BXH 11,12,24(15) | Foxward. | F ]
| | I | | |
| | |BXLE 11,12,24(14) | Backward. | F |
| | | | | I
| | |L &VARBLD, DEBLOCKER | Y |
| | I | | |
| I |DC F*O* | | U |
| | I | | |
| 48-51 | |LA 14,1(14) | |F,V |
| ] | | | |
| | | BCTR 14, 0+NOPRO | Backward. |F,V |
| | I | | |
| | |L &RECSIZE,DEBLOCKER1 |I1f RECSIZE given. | U I
I | | | | |
| | |NOP 0(0) |For input if not NOP. | U |
] | | | I I
| 52-55 | |L &IOREG, DEBLOCKER1 |If IOREG specified. |F,V |
| | | | | |
| | |L &IOREG, DEBLOCKER2 |If IOREG specified. | U |
| | | | | I
| | |NOP 0(0) |If no IOREG. | |
I | | | | |
| 56-63 | | |CCwW. | |
L 1 1 L 1 _
Figure 15: DTFMT: Data Files (Part 3 of 8)
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r T T v T 1
| | | I I |
| | | | |Recordz |
| Bytes | Bits| Contents?® { Function |Length |
t I t t {
| 64-67 | |DC A(IOAREA1) |one I/0 area. | |
| | | | I [
| | |DC A(IOAREA1+BLKSIZE-1) |One 1I/0 area, read backward | |
I | | ' | I |
| | |DC A(IOAREA2) |Two I/0 areas. |

| | | | I |
| | |DC A(IOAREA2+BLKSIZE-1) |Two I/0 areas read backward | |
| | | | | |
| 68-71 | |DC F*O0" | Input. | F |
| | | I | |
| | |DC A(IOAREA1+BLOCKSIZE | Input backward: DEBLOCKERL. | F |
| | I -RECSIZE) | | |
| | | | | |
| | |DC A(IOAREA1) |1 I/0 area, output: | F |
| | | | DEBLOCKER1. | |
| | | I I
| | |DC A(IOAREAZ2) |2 I/0 areas, output: | F |
| | | | DEBLOCKER1. | |
| | | | I |
| | |DC F*BLKSIZE' | DEBLOCKER2. | v

I | | | I |
| i |DC A(IOAREA1) |1 I/0 area: DEBLOCKER2. | U |
| I | I | |
| | |DC A(IOAREA2) |2 I/0 areas: DEBLOCKER2. | U

I | | | | |
| 72-75 | |DC F*RECSIZE' |Forward: DEBLOCKER2. | F [
| ! | | I
| | |DC F*-RECSIZE® |Backward: DEBLOCKER2. | F

I | I | I I
| | |DC A(IOAREA1) |1 I/0 area: DEBLOCKER3. | Vv

| I | I I
| | |DC A(IOAREA2) |2 I/0 areas: DEBLOCKER3. | Vv |
| | | | |
| | |LA 14,1(14) | Forward. | © |
| | | | | |
| | |BCTR 14, 0+NOPRO | Backward. | U |
I | | | | I
| 76-79 | |DC F*O° | Input. | F |
I | | | | I
| | |DC A(IOAREA1+BLKSIZE | Input backwards: DEBLOCKER3. | F |
| | | -RECSIZE) | | |
| | | | | I
| | |DC A(IORREA1+BLKSIZE-1) |output, 1 I/0 area: | F |
I | | | DEBLOCKER3. I I
| | | | |
| | |DC A(IOAREA2BLKSIZE-1) |Output, 2 I/0 areas: | F |
| | | | DEBLOCKER3. | |
| I | | | |
| | |DC F*O* | DEBLOCKERY. | v I
| I | I |
| | |DC Y (BLKSIZE)+Y (BLKSIZE-1) | (Versions 1 and 2 only) | U [
| | | | | |
| | |DC Y(BLKSIZE) | (Bytes 76-77 only) | U |
| | | I | |
| ] |DC Y(BLKSIZE-1) | (Bytes 78-79 only) | U [
L 4L i g L L d
Figure 15. DTFMT: Data Files (Part 4 of 8)
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r h T T T 1
I | | | |Record? |
| Bytes | Bits| Contents? | Function |Length |
t 1 1 1 1 4
v T T T T 1
I | | / | | |
| 80-83 | |DC Y(BLKSIZE)+Y (BLKSIZE-1) |Forward. | F |
| | I | | |
I | |DC & (BLKSIZE)+Y (BLKSIZE+1) |Backward. | F |
| I | | | I
| | |pCc Fro° | DEBLOCKERS. | v |
| | | | | |
| | |LR 12,RECSIZE | (Bytes 80-81 only.) | U |
| | I | | [
| | |DC H*"O" | (Bytes 82-83 if Input- | Vv |
| | | |Versions 1 and 2 only.) | |
| | | | [ [
| | |DC H*O* | (Bytes 82-83.) | U |
| | | | | I
| 8u-87 | |DC Y(RECSIZE-1) | (Bytes 84-85.) | F |
| I | | | |
| | |DC H'O® | (Bytes 86-87 if Input- | F |
| | | |Versions 1 and 2 only.) | |
I | | | |
| | |DC H*O® | (Bytes 86-87) Output, | |
| | | |standard labels. | F |
| I | | | [
| | |DC A(IOAREA1+4) |1 I/0 area: DEBLOCKER1. | v |
I I | I | |
| | |DC A(IOAREA2+4) |2 I/0 areas: DEBLOCKER1. | v [
| | ! [ | |
| | |DC 2X'00°* | (Bytes 84-85 output only) | © |
| | | |Reserved for OPEN in | |
| | | |Versions 2.1 and 3 only. | |
! I | | | I
| | |B 24(15) | Input only, ERROPT omitted. | U |
| | | | | |
| | |B 24(15) |Input only, ERROPT=SKIP. | U i
| | | | |
| | |B 28(15) |Input only, ERROPT=IGNORE. | U |
I | | | |
| | |DC A(ERROPT) | (Versions 1 and 2 Input | © |
| | | |only if ERROPT=ADDRESS.) ] |
b $——-t b 4 {
| 88-91 | |DC A(WLRERR) |Input only WLRERR=ADDRESS. | For |
| I | | |Fixed |
| | |B 24(15) |Input only, WLRERR omitted | Length |
| | | |and ERROPT=SKIP. |Records |
| | | | ' lonly |
| | |B 28(15) | Input only, WLRERR omitted | |
| | | |and ERROPT=IGNORE or | |
| | | |omitted. | |
| | | I | |
| | |bC 2xX'00" |Versions 2.1 and 3 | |
| | | |Output only, standard labels | |
| | | | (bytes 88-89), reserved for | i
i i i | OPEN. i i
| | | , | | l
| 90-95 | |File Serial Number | standard labels, output | |
| | | |only (Versions 2.1 and 3). | |
L 1 1 L L 4
Figure 15. DTFMT: Data Files (Part 5 of 8)
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] I | [Recoraz |
ecor
| Bytes | Bits]| Contents? | Function |Length |
L 4 b e $o i 4
L} L] T T
| | [ | | For |
| 92-95 | |DC A(ERROPT) |Input only, ERROPT=ADDRESS. |Fixed
| | |B 24(15) |Input only, ERROPT omitted. |Length |
| | |B 24(15) | Input only, ERROPT=SKIP. |Records |
| | |B 28(15) lInput only, ERROPT=IGNORE. |Only |
b= 1 - { |
| End of Version 1 and Version 2 DTFMT table for fixed length records. | |
il T T T - %l }
| 96-103 | |Volume Sequence Number |Standard labels, output | |
| | | |only (bytes 96-99). |
| | | | | |
| | |DC 2X*'00* |standard labels, input | |
| | | |only (bytes 96-97), reserved | |
| | | | for OPEN. | |
| | | | |
| | |File Serial Number | Standard labels, input | |
| | | |only, (bytes 98-103). | |
| | | | |
| | |File Sequence Number |standard labels, output | |
| | | |only, (bytes 100-103). | |
| | | | | |
| 104-107}| |Vvolume Sequence Number |Standard labels, input only. | |
| | | | | |
| 108-111}| |File Sequence Number | Standaxd label, input only. | |
L 4 1 4 1 4
T T T T T 1
| 88-91 | |DC FO°* | DEBLOCKERG. | For |
l | | | |Vari- |
| 92-95 | |DC Y (BLKSIZE)+ | |able
| | | Y (BLKSIZE-1) | Input, Versions 1 and 2. |Length |
| | |DC Y(BLKSIZE-4) + |Output, Versions 1 and 2. |Only |
| | | YY(BLKSIZE-1) | | |
| | | | | |
| 92-93 | |DC Y(BLKSIZE) | Input only. | |
| | | | | |
| | |DC Y(BLKSIZE-4) |Output only. | |
| | | | | |
| 94-95 | |DC Y(BLKSIZE-1) | |
| | | | | |
| 96-97 | |DC Y(RECSIZE-1) | | |
| | | | I |
} 98-99 ! :D H'O' : {
| 100-103} |DC A (WLRERR) | Input only, WLRERR=ADDRESS. |
| | | I | I
] |B 24(15) |Input only, WLRERR omitted | |
| | |and ERROPT=SKIP. | |
| | | | | |
| | |B 32(15%9) |Input only, WLRERR omitted | |
| | |and ERROPT=IGNORE or | |
| | |omitted. | |
| | | | |
i |DC 2xX'00° |Versions 2.1 and 3 Output | |
| | | |only, standard labels, | |
| | | | (bytes 100-101) reserved for | |
i i i { OPEN. i i
L A1 L i s 5]

Figure 15. DTFMT: Data Files (Part 6 of 8)
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r T T T - == - B S |
| | [ [ |Record2 |
| Bytes | Bits| Contents? | Function |Length |
e . -- + -- ¥ |
| | I | | |
| 102-107| |File Serial Number | Standard labels, output only | For |
| | | | (Versions 2.1 and 3). |Vari- |
| | [ I |able |
| 104-108]| |DC A(ERROPT) |Input only, ERROPT=ADDRESS. |Length |
| | |B 24(15) | Input only, ERROPT omitted. |Only

| |B 24(15) |Input only, ERROPT=SKIP. | |
| | |B 28(15) |Input only, ERROPT=IGNORE. | |
If 1 . 1 —_—— _ ____{ I
| End of Version 1 and Version 2 DTFMT table for variable length records. | |
k 1 I
r T T T a

| 108-111}| |Volume Sequence Numker | Standard labels, output only. | |
| | | I
| 112-115| |File Sequence Number | Standard labels, output only. | |
| | | I | I
| 112-113] |DC 2x°'00°" | Standard labels, input only, | |
| | | | reserved for OPEN. | ]
| | | I |
| 114-119] |File Serial Number | Standard labels, input only. |

| | I | |
| 120-123}| |Volume Sequence Number | standard labels, input only. | |
| | | | |
| 124-127| |File Sequence Number | Standard labels, input only. | |
L L L L L 4
L 1
| Version 1 and Version 2 DTFMT tables for undefined records end at byte 87. |
5 N i
r T T T T

| 86-91 | |File Serial Number | Standard labels, output only. |For Un- |
| | | | |defined |
| | | |Records |
| 88-91 | |DC A(WLRERR) | Input only, WLRERR=ADDRESS jonly |
| | |B 24(15) |Input only, WLRERR omitted | |
| | | |and ERROPT=SKIP. | |
| | | | |
| | |B 28(15) | Input only, WLRERR omitted ' | |
| | | |and ERROPT=IGNORE or | |
| | | |omitted. | |
L 1 1 4L - L 4
Figure 15. DTFMT: Data Files (Part 7 of 8)
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-7 -—=1
|Recordz= |
Function |Length |

— + -

Standard labels, output only. |For Un-

|defined

C 2X°00°* | standard labels, input only (bytes |Records
192-93), reserved for OPEN. |Only

Bytes Bits Contentst

92-95

—_—————y

Volume Sequence Number
D

94-99 File Serial Number |Standard labels, input only.

!

File Sequence Number | Standard labels, output only

k]
|
|

+
|
|
|
|
|
| |
| |
| |
| |

| (Bytes 96-99). |

|
|
1

104-107

et SR

|File Sequence Number | Standard label, input only.
1

1The format of the tape data file DTF table is different starting at byte u44. The
location indicated by the numbers in the left hand column can contain only one of
the factors listed under Contents. The factor used for any given DTF table is
determined by whether the file record format is fixed, variable, or undefined, and
by other DTF parameters as indicated. A blank in the record column indicates that
the contents apply to all record types.

2Record Length Explanation
F Fixed Record
v Variable
U Undefined

o

The deblockers are scratch areas used by the modules to save data from one GET/PUT
macro instruction to another. 1In the text and listings, they are referred to by
names DEBLOCKER1l to 6. These are not labels; they are comments used to make it
easier to follow in the listings. =~

[ o o co— o s . a— i — — — t—— oo S ‘o S o, — . S — — — —— T— T— T— —— — — ST oo, w—

L e s s, — —— —{———— — —— ——— —— —— b ———— —— {—— —{—— ——

Figure 15. DTFMT: Data Files (Part 8 of 8)
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| 1 1 |
| Bytes | Bits | Function |
- + + i
| | | |
| 0-15 | | CCB. |
| | | |
| 16 | 0-1 | Not used. ]
| | 2 | COBOL open; ignore option. |
| | 3 | Not used. |
| | 4 | DTF table address constants relocated by OPENR. |
| | 5-7 | Not used. |
| | | |
| 17-19 | | Address of logic module. |
| | | |
| 20 | { DTF type = X'10'. |
| [ | |
| 21 | O | 1 = no rewind. |
| | 1 | 1 = rewind unload. |
| | 2 | 1 = workfile. |
| | 3 | 1 = read backward. |
| | 4 | 1 = write. |
| | 5 | 1 = POINTW. I
| | 6 | 1 = force checking of read or write. |
| | 7 | 1 = forward-space file before next operation. |
| | | |
| 22-23 | | Not used. |
| | | |
| 24-25 | | Record length. |
| | | |
| 26-27 | | Maximum BLKSIZE. |
| | | |
| 28 | | Read Op code (X'02' for read forward, X'0C" for read backward). |
| | | |
| 29-31 | | EOF address. |
| | | |
| 32-39 | | CCW. |
| | | |
| 40-43 | | Block count, initialized 00000000 for read forward, 00400000 for

| | | read backward. |
| | | |
| u4 | O | 1 = error routine. |
| | 1 | 1 = ignore. |
| | 2 | 1 = read next record switch. |
| | 3 | 1 = record fixed unblocked. |
| | | |
| | 4-7 | Not used. |
| | | |
| 45-47 | | DC A(ERROPT) Address of error routine. |
L L s J

Figure 16. DTFMT: Workfiles
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r
| Bytes

0-15

Bits |Contents Function

b oo e s — — — — — —— — — — — ——— — —— — —— — ——— — ———— — — — — — — {——" — ——— — — — — — — — —— — i, w—

CCB.

— e e .

16

o
)
[y

|Not used.

|COBOL open; ignore option.
|Not used.

|DTF table address
|constants relocated by

| OPENR.

|Not used.

sWN

17-19

w
Lol
(=
o

-

20

>
[y
[ 8]

Standard labeled, output

]
[y
=

Standard labeled, input, forward.
21 Not used.
1 = input, 0 = output
Not used.

22-29 Symbolic filename.

30 Not used.

31 B*01100" Used as displacement by OPEN.
1 = Not Version 1 or 2

type table.
0 = Version 1 or 2

type table.

Reserved.

A et . e e —— i —— —— S — ——— — — — — . o T

32 |1 = standard labels.
| Not used.

|1 = no rewind.

|Not used.

|User label address:
|1 = yes, 0 = no

|Not used.

|

|User label routine address.

[=a) = [e)}
1 nmEWIlI O t
~ N ~

33-35
36 |1 = DTFPH table.

|Not used.

|File switch: 1 = input,
|0 = output.

|Not used.

|1 = EOF switch.

|

|Not used.
4

F = VS] N O

wm
1
~
e e e e o o e et e S S o o . e e e o S . A . i T o S e S e o S o . o . . S o . . . ot . e e e e e o]

o e e . . i e = S e o o . . e S T o . i . i . . S . b S . . e i . e . s St e . et e s s, . s, . e . e, . 59
o
|
=

|
|
|
|
|
|
|
I
I
I
|
|
I
[
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
|
|
I
|
|
|
|
|
I
|
!
|
|
|
|
[
|
|
!
|

Figure 17. DTFPH: Magnetic Tape (Part 1 of 2)
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r T . T T -1
| Bytes |Bits |Contents | Function |
F ——4-————4 } - -
| I | | |
| 37-39 | | |User label exit (not used in |
| | | |Versions 1 and 2)

| | | | |
| so-43 | |DC F*0" |Reserved for OPEN (not used

[ | | |in Versions 1 and 2).

! 1 1 1 i -
| End of table if Version 1 or 2. |
IL' T T - T - —-{
| | | | |
| 44-87 | | |EOV Routine

| | | |
| 88-89 | |DC 2X*00" |Reserved for OPEN |
| | | ! |
| 90-95 | |File Serial number | |
| | | | |
| 96-99 | | Volume Sequence number | |
| I | |
1100-103 | |File Sequence number | |
L L L i1 —_—d
Figure 17. DTFPH: Magnetic Tape (Part 2 of 2)

The MTMOD macro provides the logic modules
required to process both magnetic tape data
files and workfiles. 1In all, four distinct
modules can be generated; three for data
files with various record formats, and cne
for workfiles. These modules supply the
logic necessary to suprort all the logical
I0CS imperative macros used with magnetic
tape files.

Because some of the LIOCS imperative
macros are used with both data files and
workfiles and some are used only with one
file type, the magnetic tape modules have
been combined and flowcharted to illustrate
the functions of the individual imperative
macros.

DATA FILES

A separate logic module is generated by the
MTMOD macro for data files containing
records in each of the following formats:
1. Fixed, blocked and unblocked.

2. Variable, blocked and unblocked.

3. Undefined.

These modules provide the logic to perform

the functions of the LIOCS imperative
macros CNTRL, GET, PUT, RELSE, and TRUNC.

Note: The last two imperative macros are
not used with undefined records.

WORKFILES

The workfile module is generated by the
MTMOD macro, when TYPEFLE=WORK is
specified, to allow a tape drive to be used
for both input and output in one program.
Although usually considered as an output
file first, the function of a workfile can
be switched at any time, thereby allowing

-records to be written on or read from the

same file.

The logic of the workfile module uses
the imperative macros READ and WRITE,
instead of the GET and PUT used by data
files, to transfer records between the
device and main storage. The workfile
module also differs from the data file
modules in that neither blocked records nor
switching of I/0 areas is supported.

In addition to the READ and WRITE
imperative macros, the workfile module
supports the NOTE, POINTS, POINTR, POINTW,
and CHECK imperative macros. CHECK must
always be issued after a READ or WRITE if
the user wishes to ensure completion of the
operation before issuing another
instruction. NOTE is used with the POINTR
and POINTW macros to position the tape to a
predetermined record. The POINTS macro
instruction repositions the tape at the
beginning of & file and sets an indicator
which causes the tape to be spaced over any
tapemark or header ls@bels when the next
READ or WRITE macro is issued.
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MTMOD: CHECK Macro, Workfile Chart HA

Objective: To ensure that a previously
issued READ or WRITE macro has been
satisfactorily completed.

Entry: From a CHECK macro expansion to the
label IJFWCHEK.

Exits: To the problem program, or to the
user's EOF or ERROPT routine.

Method: This macro instruction waits for
the completion of the input/output
operation started by a READ or WRITE macro
instruction. If the I/0 operation is
completed without detecting an error or an
exceptional condition, CHECK returns
control to the next sequential instruction
following the CHECK macro expansion in the
problem program. If the operation results
in a read error, CHECK processes the user's
option specified in the ERROPT entry of the
DFT. If CHECK finds an end-of-file
condition, control passes to the user's
end-of-file routines.

MTMOD: CNTRL Macro Chart HB

Objective: To execute a nondata physical
operation on the file.

Entry:

label:
IJFFCNT for files containing
fixed-length records.

From a CNTRL macro expansion to the

IJFUCNT for files containing undefined
records.

IJFVCNT for files containing

variable-length records.
Exit: To the problem program.
Method: The CNTRL macrc is available to
the user for nondata operations on the
file. For a magnetic tape file, these
operations are: backspace, write a
tapemark, forward space file, etc.

The control routine first checks to
ensure that any previous I/0 operation has
been completed. Then the routine sets the
control operation code in the CCW, and
causes the control function to be
performed. The orginal operation code is
restored in the CCW, and, when I/0 complete
is indicated, the routine returns to the
problem program.
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MTMOD: CNTRL Workfile Chart HC

Objective:
operation.

To perform a nondata physical

Entry: From a CNTRL macro expansion to the
label IJFWCTL.

Exit: To the problem program.
Method: This routine is for nondata

operations on the file. For magnetic tape
these operations are: backspace, forward
space, rewind, write a tapemark, etc.

The routine puts the control operation
code in the CCW, causes the control
function to be performed, waits for the I/0
operation to finish, and return control to
the problem program.

MTMOD: _FEOV_Macro Chart_ HD
Objective: To cause an EOV to occur before

a true EOV condition is reached.

Entry: From an FEOV macro expansion to the
label:
IJFFFEO for files containing fixed

length records.

IJFUFEO for files containing undefined
records.

IJFVFEO for files containing variable
length record.

Exit: To the problem program.
Method: The FEOV macro causes an end of

volume condition to occur before the
physical end of volume is reached. On an
input file, the trailer labels are not
checked and the user specified rewind
option is executed. For an output file, if
standard labels are specified, a trailer
label is created, and the user rewind
option is executed.

This routine sets the FEOV switch on in
the DTF table and calls $$BCEOV1 to close
the file and execute the user specified
rewind option. If no rewind option is
specified, a message is issued indicating
the tape should be rewound and unloaded.

MTMOD: _GET_Macro_ _Charts_ HE-HG

Objective: To access a logical record from
a magnetic tape data file.



Entry:
label:

From a GET macro expansion to the
IJFFGET for files containing
fixed-length records.

IJFUGET for files containing undefined
records.

IJFVGET for files containing
variable-length records.

Exit: To the problem program or to the EOF
address.
Method: The GET routine accesses the next

sequential logical record in a magnetic
tape data file. The record is moved from
the I/0 area to the workarea if WORKA=YES
is specified in the DTF. Otherwise, the
record is available in the I/0 area.
Overlap occurs if two I/0 areas are
specified.

The routine performs deblocking, if
required (for variakle-length records, the
user specified blocksize is obtained
first), and then goes to a read/write
subroutine. The read/write subroutine
checks for first time, two 1I/0 areas,
checkpoint records, etc, and performs the
required I/0 operation. The GET routine
next branches to a workarea subroutine.

The workarea subroutine checks for a
workarea. If a workarea has been
specified, the contents of the I/0 area are
moved into the workarea. If a workarea has
not been specified, the address of the
current I/0 area is locaded into the user's
IOREG. For variable-length and undefined
records, the record size is calculated and
made available to the user. The GET
routine then returns control to the problem
program.

MTMOD: NOTE Macro, Workfile Chart HH
Objective: To put the tape block count in

register 1.

Entry: From NOTE macro expansion to the
label IJFWNOTE.

Exit: To the problem program.

Method: The NOTE macro instruction obtains
the identification of the last physical
record that was read or written in the
specified file. The user must insure that
the last operation was completed
satisfactorily by issuing a CHECK macro
before issuing a NOTE. The record
identification is put in register 1. This
identification is a three-byte block count.
The user is responsible for saving the

block count to be used with a POINT macro
at some later time.

MTMOD: POINTR Macro, Workfile Chart HJ

Objective: To position the tape to read a
record previously identified by a NOTE
macro.

Entry: From a POINTR macro expansion to
the label IJFWPNTR.

Exit: To the problem program.

Method: This macro instruction repositions
the file to read a record previously
identified by a NOTE macro. The block
count previously supplied by the NOTE macro
is used by the POINTR macro to position the
tape to the specified record on the file.

The block count is updated in the DTF
and compared with a count that was saved by
the user from a previous NOTE macro. Then,
the tape is spaced backward or forward, and
the block count in the DTF is
correspondingly decreased or increased
until it is equal to the NOTE block count.

When the equal condition is sensed, and
if read backward is not specified in the
DTF, the tape is backspaced one block. The
tape is now positioned to read the desired
record.

MTMOD: _POINTS Macro, Workfile Chart HK
Objective: To position the tape at the

beginning of the file for the next READ or
WRITE macro.

Entry: From a POINTS macro expansion to
the label IJFWSPNT.

Exit: To the problem program.

Methkod: The POINTS macro instruction
repositions a tape file to the beginning of
the file. When a POINTS is issued to the
tape file, the forward space file switch,
bit 7 of byte 21 in the DTF, is set on and
the tape is rewound. If header labels are
present, they are bypassed when the next
READ, WRITE, POINTR, or POINTW macro is
issued.
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MTMOD: POINTW Macro, Workfile Chart HL

Objective: To position the tape to write a
record following a record identified by a
previous NOTE macro.

Entry: From a POINTW macro expansion to
the label IJFWPNTW.

Exit: To the problem program.

Method: The POINTW macro repositions the
file to write a record after the record
identified by a NOTE macro. The block
count supplied by a previous NOTE macro is
used by the POINTW to position the tape to
write a record immediately after the one
identified by the NOTE macro.

The block count is updated in the DTF
and compared with a count that was saved by
the user from a previous NOTE macro. Then
the tape is spaced backward or forward, and
the block count in the DTF is
correspondingly decreased or increased
until it is equal to the NOTE block count.
The tape is then in position to WRITE the
desired record.

MTMOD: _PUT Macro_Charts HM-HN
Objective: To write a logical record on a

magnetic tape file.

Entry: For a PUT macro expansion to the
label:
IJFFPUT for files containing
fixed-length records.

IJFUPUT for records containing undefined
records.

IJFVPUT for files containing

variable-length records.
Exit: To the problem program
Method: The PUT routine writes a record in
the next sequential location on the file.
If a workarea is specified, the PUT routine
moves the contents of the workarea to the
I/0 area. For blocked (fixed and variable
length) records, if the record fills the
I/0 area, the PUT routine writes the
contents of the I/0 area on the fiie. If
unblocked or undefined records are
specified, each PUT causes a record to be
written on the file. If no workarea is
specified, the user must build the physical
record in the I/0 area.

The PUT routine goes first to a workarea
subroutine to determine if a workarea has
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been specified (for undefined records, the
record size is obtained prior to this
action). If a workarea is specified, the
record is moved from the workarea to the
I/0 area and any required blocking is
performed. The PUT routine next goes to a
read/write subroutine which checks for
first time, two I/0 areas, checkpoint
records, etc, and performs the required 1I/0
operation. The address of the next
available 1I/0 area is then loaded into the
user's IOREG and the PUT routine returns
control to the problem program.

MTMOD: _READ Macro, Workfiles chart HP
Objective: To read a physical record from
tape.

Entry: From a READ macro expansion
IJFWREAD.

Exit: To either the problem program or to

the CHECK macro.

Method: The READ macro allows the user to
access data on an input work file. This
macro requires the user to specify the area
the record is read into, and also allows
the user to read only a portion of the
record if he desires. The READ macro
allows the user to read his records forward
or backward. However, only one direction
of reading is allowed for a particular
file. Deblocking of blocked records is not
performed by the READ macro.

The READ macro routine branches to the
READ/WRITE Common Subroutine, Chart JG, to
test for record format and length and to
set up the proper controls. The decision
block that contains S_SPECIFIED IN
PARAMETER LIST determines if the entire
physical record is to be read for undefined
records. If S is not specified, only a
portion of the record is read. WLR
checking is not performed.

Before returning to the READ macro
routine, a check of bit 7 of byte 21 in the
DTF is made to determine if a POINTS macro
was issued before the READ. If the bit is
on, indicating the POINTS was issued, the
tape is at loadpoint. It is, therefore,
negessary to execute a forward-space file
operation to bypass any labels and position
the tape to the first data record. When
this operation is complete, control returns
to the READ macro routine.

The READ macro routine issues an EXCP to
start a read operation and returns to the
problem program.



MTMOD: _RELSE Macro_Chart_ HQ

To skip the remaining records

in a block.

Entry:
label:

From a RELSE macro expansion to the

IJFFREL for files containing
fixed-length records.

IJFVREL for files containing

variable-length records.
Exit: To the problem program.
Method: This routine causes the remaining
records in the input block to be bypassed.
conditions are set up that cause the next
GET instruction for this file to read in a
new physical record from the file. The GET
instruction makes the first logical record
of the new block availakle to the user.

The RELSE routine sets the end-of-block
pointer to 0, and returns control to the
problem program.

The RELSE macro can only be issued to an
input file.

MTMOD: TRUNC Macro_Chart HR
Objective: To write the current block even

if it is not full.

Entry: From a TRUNC macro expansion to the

label

IJFFTRU for files containing
fixed-length records.

IJFVTRU for files containing
variable-length records.

Exit: To the problem program.

Method: This routine causes the current
block to be considered full, and then
writes it on the file. It sets up
conditions that cause the next PUT macro
instruction to begin placing records at the
beginning of a new block.

The TRUNC macro can only be issued to a
blocked output file.

The routine gets the current blocksize,
and checks to determine if it is 0. If
yes, control returns to the problem
program. If no, a new blocksize is set in
the CCW, and control branches to the
read/write subroutine to write the
truncated record. Then the CCW is

restored, and control returns to the
problem program.

MTMOD: WRITE Macro Workfile Chart HS
Objective: To write a physical record on
tape.

Entry: From a WRITE macro expansion to
IJFWRIT.

Exit: To the problem program.

Method: The WRITE macro instruction causes

a record to be written from an indicated
area to the output file. This routine
requires the user to specify the area from
which the record is written, and allows the
user to specify the actual number of bytes
to be written. If the length is not
specified, the user specifies RECFORM=UNDEF
in the DTF. Blocking of records is not
provided for in the WRITE macro
instruction. If blocking is desired, it is
the user's responsibility to block the
records before issuing a WRITE.

The WRITE macro routine branches to the
READ/WRITE Common Subroutine, Chart JG, to
determine the record length and set up the
proper controls. Before returning control,
the subroutine checks bit 7 of byte 21 in
the DTF to determine if a POINTS macro was
issued before the WRITE. If the bit is on,
indicating that POINTS was issued, the tape
is at loadpoint. It is, therefore,
necessary to execute a forward-space file
operation to bypass any labels and position
the tape to write the first data record.
When this operation is complete, control is
returned to the WRITE macro routine.

The WRITE macro routine issues an EXCP
to start a write operation and returns to
the problem program.

MTMOD
Routine

Bypass Checkpoint Records
Chart JF

Objective: To bypass checkpoint records
within an input tape data file.

Entry: From the Read/Write subroutine when
CHKPTREC=YES is specified in the DTFMT
entry and there are checkpoint records in
the file.

Exjt: To the Read/Write subroutine.
Method: For any mode input tape, this

routine checks the first 12 bytes of each
record in the input area for /// CHKPT //,
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indicating a checkpoint header record has
been read. For read backwards, the
checkpoint header record is located in the
20 lower-order kytes of the input area.

Two methods for bypassing checkpoint
records are:

1. For read forward, continue to read and
bypass records until the checkpoint
trailer label is encountered.

For read backwards, continue to read
and bypass records until the checkpoint
header label is encountered. The
checkpoint header and trailer labels
are identical.

2. Extract bytes 14-15 of the checkpoint
header label (or trailer label if
reading backwards), pack the field
(convert to binary) and forward space
(or backspace) that number of records.

Method 1 bypasses a Version 1 type
checkpoint. Method 2 bypasses
checkpoint types other than Version 1.

INITIALIZATION AND TERMINATION

Magnetic tape files processed by logical
IOCS must conform to certain standards.
These standards concern labels, placement
of tapemarks, and the grouping (blocking)
of tape records.

Tape files, with or without labels, can
be processed by logical IOCS. It is the
function of the open and close logical
transients to process (check or create) the
labels as required. Figures 18 and 19
illustrate the organization of tape file
labels.

When standard labels are specified for a
tape file, logical IOCS processes only the
standard volume label, VOL1, and the
standard file labels, HDR1l, EOF1l, and EOVI1.
(Refer to Figures 20 and 21 for the format
of these labels.) User labels and
nonstandard labels must be processed by the
user.

Volume 1 of this set of four PLMs
contains a detailed discussion on the use
of tape labels.

Load
Point
Volume Standard File Standard Standard File Standard
Labe! Header A Trailer Header B Trailer
(80 Char) | Label Label for Label for Label for
for File A File A File B File B
(80 Char)
™ T™M ™ ™ T™ TM|TM
TM = Tapemark
Figure 18. Tape File with Standard Labels
Load
Point
Standard User Standard User
Volume Header Header File Trailer Trailer
Label Label Label A Label Label
for File A for File A for File A for File A
™ ™ T™M|TM
TM = Tapemark
Figure 19. Tape File with Standard and User Labels
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Volume Label Format (80 bytes) for Tape. (Shaded areas are not processed by DOS/360).

FIELD
1.

NAME AND LENGTH

LABEL IDENTIFIER
3 bytes

VOLUME LABEL NUMBER
1 byte

VOLUME SERIAL NUMBER
6 bytes

VOLUME SECURITY
1 byte
(OS5/360 only)

DESCRIPTION

Must contain VOL to indicate that
this is a Volume Label.

Indicates the relative position (1-8) of
a volume label within a group of volime
labels. 1 is the standard volume label.

A unique identification code which is
assigned to a volume when it enters
an installation. This code may also
appear on the external surface of the
volume for visual identification. It
is normally a numeric field 000001 to
999999, however any or all of the 6
bytes may be alphameric.

Indicates security status of the volume:

0 = no further identification for each
file of the volume is required.

1 = further identification for each file
of the volume is required before
processing .

FIELD

NAME AND LENGTH

DATA FILE DIRECTORY
10 bytes

RESERVED
10 bytes

RESERVED
10 bytes

OWNER NAME AND
ADDRESS CODE
10 bytes

RESERVED
29 bytes

DESCRIPTION

Not used.

Reserved.
Reserved.

Indicates a specific customer, instal-
lation and/or system to which the
volume belongs. This field may be a
standardized code, name, address, etc.

Reserved.

Note: All reserved fields should contain blanks to facilitate their use in the future.

Any information appearing in these fields at the present time will be ignored by the
Disk Operating System programs as well as the Operating System/360 programs.
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File
Label
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File Volume |File b~
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Label Version File
Identifier Number of Security
Generation
The standard tape file label format and contents are as follows: (Shaded areas are not processed by DOS/360)
FIELD NAME AND LENGTH DESCRIPTION FIELD NAME AND LENGTH DESCRIPTION
1. LABEL IDENTIFIER identifies the type of label 9. CREATION DATE indicates the year and the day of the
5 bytes, EBCDIC HDR = Header -~ beginning of a data 6 bytes year that the file was created:
file
EOF = End of File -- end of a set of Position Code Meaning
data
EQOV = End of Volume -- end of the 1 blank none
physical ree! 2-3 00-99 Year
4-6 001-366 Day of Year
2. FILE LABEL NUMBER always a 1
1 byte, EBCDIC (e.g., January 31, 1965, would be
entered as 65031).
3. FILE IDENTIFIER uniquely identifies the entire file,
17 bytes, EBCDIC may contain only printable characters. 10. EXPIRATION DATE indicates the year and the day of the
6 bytes year when the file may become a
4. FILE SERIAL NUMBER uniquely identifies a file/volume scratch tape. The format of this field
6 bytes, EBCDIC relationship. This field is identical is identical to Field 9. On a multi-
to the Volume Serial Number in the file reel, processed sequentially, all
volume label of the first or only files are considered to expire on the
volume of a multi-volume file or a same day .
multi-file set. This field will normally’
be numeric (000001 to 999999) but may 11, FILE SECURITY indicates security status of the file.
contain any six alphameric characters. 1 byte 0 = no security protection
1 =security protection. Additional
5. VOLUME SEQUENCE indicates the order of a volume in a identification of the file is
NUMBER 4 bytes given file or multi-file set. The first required before it can be
volume can be any number. Subsequent processed.
numbers must be in proper numeric
sequence . 12. BLOCK COUNT indicates the number of data blocks
6 bytes written on the file from the last
6. FILE SEQUENCE NUMBER assigns numeric sequence to a file header label to the first trailer label,
4 bytes within a multi-file set. The first exclusive of tape marks. Count does
file can be any number. not include checkpoint records. This
field is used in trailer labels.
7. GENERATION NUMBER uniquely identifies the various editions
4 bytes of the file. May be from 0001 to 9999 13. SYSTEM CODE uniquely identifies the programming
in proper numeric sequence. 13 bytes system,
8, VERSION NUMBER OF indicates the version of a generation 14. RESERVED Reserved. Should be recorded as
GENERATION 2 bytes of a file. 7 bytes blanks.



Tape Open, Close and EOF/EQV Routines
Charts 01 and 02

Note: To simplify standard tape lakel
processing and creation of tape files,
Versions 2.1 and 3 provide a means of
identifying tape files by a single job
control statement, // TLBL. The // TLBL
card, entered into the system with other
job control statements, replaces both the
/7 VOL and // TPLAB statements used with
Versions 1 and 2. Note that Job Control
accepts either type statement, and that a
mandatory change of job control statements
by the user is not required.

Figure 22 illustrates the format of the
label information supplied by the job
control statement(s) as it appears on
SYSRES and in main storage. The tape open
and close logical transients use this
information to check the actual labels on
the tape being processed.

In addition, Versions 2.1 and 3
incorporate certain changes in the DTFMT
file definition declarative macro which,
when used, includes some label information
in the DTF table (refer to Figure 15).

Once again, it is not mandatory for the
user to redefine tape files defined by
either Version 1 or Version 2 DTFMT macros.

The reader is cautioned, where reference
is made to the // TLBL job control

statement in the text and flowcharts in
this manual, that the reference applies to
the collective // VOL and // TPLAB
statements as well. Also, the decision
block (that appears in some of the
flowcharts) that contains the question

TLBL INFORMATION IN DTF
determines if the DTF table contains the

tape lakel information included by the
Version 2.1 and 3 DTFMT macros.

$$BOMT01: Open Input Standard Labels,
Forward Charts KA-KC

To open, in a forward
input tape files with standard

direction,
labels.

Entry: From the Open Monitor, $$BOPEN, or
from a message writer phase to the label
RELOCATE.

Input: From the label information stored
on the SYSRES label information cylinder by
Jok Control (// TLBL card image) and from
the tape currently being processed.

Exits:
1. To the logical IOCS module if a

non-DTFPH multivolume file is being
processed, or

Job Control
Statements
—_—
// VOL
and or // TLBL
Z
( ?
?
// TPLAB Label Information ——|—»¥]
7
Cylinder 7
k
// TLBL
A\ N
// VOL // TPLAB
PN, A — —
Reserved | Filename | Auxiliary| File ID | File Volume |File Gener- | Version | Creation | Expir- [ File Block System | Flag
Byte Byte Serial |Sequence | Sequence| ation Number | Date ation Security'| Count Code Bytes
Number |[Number | Number | Number Date Nomber i
Bytes 1 7 1 17 6 4 4 4 2 6 6 1 6 13 2
0 1 8 9 26 32 36 40 44 46 52 58 59 65 78
Displacement in
Main Storage
Shaded areas are not processed by DOS Logical IOCS.
Figure 22. Format of SYSRES Tape Label Information
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2. To the Open Monitor, $3$BOPEN, if an
OPEN macro was issued and/or a DTFPH
file is specified.

Method: This routine opens an input tape
file in a forward direction. It reads the
standard volume lakel (VOL1l) and compares
the volume serial number contained in the
label to the volume serial number obtained
from SYSRES. The routine then reads the
standard tape file header label (HDR1) and
compares it to corresponding entries
specified in the SYSRES label information
(// TLBL card).

All differences are noted by messages to
the operator. If user labels are detected
and the address of the user's label routine
(LABADDR) is specified in the DTF table for
the file, an exit is made to that routine
to read and process the user's labels.
After the tapemark signifying the end of
the label area is read, the file is posted
open. As a result of a successful open,
the file is posted open in the DTF table,
and the tape is positioned at the IRG
preceding the first data record.

Upon entry into the $$BOMT01 open phase,
a test is made to determine if the phase
was entered as a return from a message
writer phase. If this is the case, a
branch is made to the address specified by
the particular response received from the
operator for the message printed. This
address is represented in the flowcharts by
the exit(s) from the decision block
following the message block.

If the DTF table was generated by
Version 2.1 or Version 3 of DOS, it
contains tape label information. If entry
to phase $$BOMTO01 was not by return from a
message writer phase, a test is made for
the presence of this label information. If
the DTF contains such information, it must
then be used to update the SYSRES label
information.

Next, the $$BOMT01 open phase reads the
tape for a standard volume label, VOL1
(refer to Figure 20). If this label is not
found, error message 4111A is printed. If
the VOL1 label is found, the DTF table is
checked to determine if the file is already
open. If the open indicator is on, byte 36
of the DTF table is examined to determine
if the file is defined for processing by
physical IOCS (DTFPH). If the file is so
defined, the volume sequence number entry
in the // TLBL card image is incremented by
1 unless the entry is blank.

If the file is not already open, the
volume serial number in the tape VOL1l label
is compared to the file serial number in
the // TLBL card image. If the numbers are
not the same, error message U4112A is
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printed. If the response to this message
is IGNORE, the // TLBL file serial number
is made equal to the volume serial number.
If the response is NEWTAP, indicating that
the operator has mounted a new tape,
checking of the standard volume label is
repeated. If the response is BYPASS, or if
the serial numbers are equal, the next
record on the tape is read.

Any volume labels after the VOL1 label
are bypassed. When a standard tape file
label, HDR1 (see Figure 21), is read, the
following label entries are checked against
the corresponding entries in the // TLBL
card image as specified: file serial
number, volume sequence number, file
sequence number, generation number, version
number, creation date, and file identifier
(FILEID). Any discrepancies are noted by
error messages.

After the standard file label (HDR1l) is
read and checking is complete, all
additional file labels are bypassed and the
phase proceeds to check for user labels.

If the address of the user's label routine
is specified in the DTF table (LABADDR),
any user labels on the tape are checked.
If the user's label routine address is not
specified, checking of user labels is
bypassed.

The reading of a tapemark indicates the
end of the label area on the tape. If the
DTF table contains TLBL information, the
table is updated from the new // TLBL card
image. If the DTF table does not contain
TLBL information, the new // TLBL card
image is stored back in the SYSRES label
information cylinder. The file is posted
open in the DTF table and the $$BOMTO1
phase is terminated.

$SBOMT02: Open Input Standard Labels,
Backward Chart KD

Objective: To open, in a backward
direction, input tape files with standard
labels.

Entxy: From the Open Monitor, $$BOPEN, or

from a message writer phase to the label
RELOCATE.

Input: Input is from the SYSRES label
information cylinder ( // TLBL card image)
and the tape currently being processed.

Exits:

1. To Open Monitor, $$BOPEN, if an open
statement was issued.



2. To CANCEL.

Method: This routine opens input tape
files in a backward direction by reading
the trailer labels instead of header
labels.

Upon entry into the $3$BOMT02 open phase,
a test is made to determine if the phase
was entered on a return from a message
writer phase. If this is the case, a
branch is made to the address determined by
the response received from the operator for
the message printed. This address is
represented in the flcwchart by the exit(s)
from the decision block following the
message block.

The $$BOMT02 routine then checks for a
tapemark to determine that the tape is
positioned correctly. If a tapemark is not
read, error message 4117D is printed.

After reading the tapemark, the routine
reads the trailer labels.

If user trailer labels are present and
the address of the user's label routine,
LABADDR, is specified in the DTF table, the
routine exits to the user's label routine
to process the user trailer labels. If
LABADDR is not specified, the user trailer
labels are bypassed.

After processing the user labels, if
required, the $$BOMT02 routine reads the
file trailer labels until either a standard
end-of~-file or end-of-volume, EOF1 or EOV1,
label is encountered (refer to Figure 21
for the label format). All intervening
file trailer labels are ignored. When EOF1
or EOV1 label is read, only the
file-identifier (FILEID) portion of the
label is checked against its corresponding
entry in the // TLBL card image in main
storage.

Note: If the FILEID in the // TLBL card
image is blank, no checking of the standard
file trailer label is performed.

If the FILEID numbers are not equal,
error message 4118D is printed.

After the file trailer label is
processed, the routine reads the tapemark
that precedes the trailer label area, posts
the file open in the DTF table, and returns
to the Open Monitor, $$BOPEN.

A successful open positions the tape at
the IRG that follows the last data record.

$SBOMT03: Open Output Standard Labels,
Forward (Phase 1) Charts KE-KF

Objective: To open, in a forward
direction, output tape files with standard
labels.

Entry: From the Open Monitor, $$BOPEN, or
from a message writer phase.

Input: From the SYSRES label information
cylinder (// TLBL card image) and from the
tape currently being processed.

Exit: To the second phase of Open Cutput
Standard Labels, Forward, $$BOMTOU4.
Method: The $$BOMT03 routine checks and
builds labels for output tape files. The
routine:

1. Checks the information in the // TLEL
card image and inserts the proper data
when blank entries are encountered.

2. Reads the standard volume label from
the tape and compares it to the
information in the // TLBL card image.

3. Determines the availability of the tape
from the standard file label.

4. Writes new standard file and user
labels as required.

When the required labels have been
written on the tape, a tapemark is written
and the file is posted open in the DTF
table. At this point, the tape is
positioned at the beginning of the data
area.

Upon entry into the $$BOMTO03 phase, a
check is made to determine if the phase was
entered on a return from a message writer
phase. If this is the case, a branch is
made to the address determined by the
response received from the operator for the
message printed. This address is
represented in the flowcharts by the
exit(s) from the decision block following a
message block.

If a $$BOMT03 phase was not entered from
a message writer phase, a test is made to
determine if tape label information is
contained in the DTF table. If so, (table
generated by a Version 2.1 or Version 3
DTFMT macro), it is necessary to update the
// TLBL card image in main storage with
information contained in the DTF table.

This routine then checks the following
fields of the // TLBL card image and
inserts default values, as necessary, when
blank entries are encountered:
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e Volume sequence number (default-0001).

¢ File sequence number (default-0001).
® Generation number (default-0001).
e Version number (default-01).

e Expiration date (default-retention
period = 0).

e Creation date (today's date).

The block count in the DTF table is set
to zero and a check is made for
specification of no-rewind (NORWD). If
NORWD is not specified, the tape is rewound
to loadpoint. If NORWD is specified and
the tape is not at loadpoint, a branch is
made to location BACKSPC2, Chart KF. If
the tape is at loadpoint, a check is made
on the density of the tape mounted and
assigned. After the density check, the
tape is read in search of a standard volume
label, VOL1 (refer to Figure 20 for the
format of a standard volume label).

If a VOL1 label is not found, error
message U4110A is printed. If the operator
response is a volume serial number, a new
VOL1l label, followed ky a dummy record to
prevent possible detection of a noise
record, is written. A response of NEWTAP
indicates that the operator has mounted a
new tape and the check of the VOL1 label is
repeated.

If a standard volume label is found and
the file is not already posted open in the
DTF table, the file serial number in the //
TLBL card image is checked. If this field
is blank, the volume serial number from the
VOL1 label is inserted into the card image.
The volume serial number and the // TLBL
card file serial number are compared. Any
discrepancy is noted by error message
4112A. If the serial numbers are equal,
the next record is read. If any additional
volume labels are read, they are bypassed.

When the standard file label, HDR1
(refer to Figure 21 for the format of a
standard file label), is read, the
expiration date is checked to determine the
availability of the tape. If the tape is
available (that is, if the retention period
has expired or the expiration date has been
reached) or if no BHDR1 label was found, the
tape is backspaced and a new standard file
label is built and written on the tape.

To build the new standard file label,
information is obtained from the // TLBL
card image. If the file identifier
(FILEID) field of the // TLBL card is blank
or zero, the filename is obtained from the
DTF table and inserted into the card image.
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The information from the // TLBL card image
used to build the label includes:

e File identifier.

e File serial number.

e Volume sequence number.
e File sequence number.

e Generation number.

e Version number.

e Creation date.

e Expiration date.

¢ Block count.

If the tape is not at loadpoint, the
routine at BACKSPC2 is entered to backspace
two records and read one record in a
forward direction. This sequence of
operations is executed in an attempt to
locate and retrieve information from the
EOF1 label of the preceding file. The
volume sequence, the file serial numbers,
and the file sequence number +1 from the
EOF1 label are inserted into the // TLBL
card image. A new header label is built
and written for the file being opened as
previously described. If no preceding file
labels are found, the tape is rewound and
unloaded and error message 41201 is
printed.

The normal exit from this phase is made
to fetch $$BOMTOUL.

$$BOMTOU4: Open Output Standard Labels,
Forward (Phase 2) Chart KG

Objective: To write user labels and open
output tape data files with standard
labels.

Entry: From the first phase of the Open
Output Standard Labels, $$BOMTO03.

Input: From the DTF table and the user's
label routine.

Exits:

1. To the Open Monitor, $$BOPEN, if the

file is not already posted open.

2. To the logical IOCS module if the file
is already posted open.

Method: If phase $$BOMTO4 is re-entered
from a message writer phase, the return bit
in byte 89 of the communications region is



reset. Control is then passed to the
address in register 14.

When phase $$BOMTO4 is entered normally
(or re-entered from a message writer with
no return address specified), a test is
made to determine the version level of the
DTF table. 1If the table was generated by a
Version 2.1 or Version 3 DTFMT macro, the
file serial, volume sequence, and file
sequence numbers from the // TLBL card
image (bytes 26 through 39) are inserted
into the corresponding entries of the DTF
table (bytes 42 through 55). Otherwise,
the new // TLBL card image is written Lkack
onto the label information cylinder of
SYSRES.

The $$BOMTO4 phase then exits to the
user's label routine if specified, to
process and write up to eight user labels.
When the user's label routine is complete,
a tapemark is written to indicate the end
of the tape label area, and the open
indicator in the DTF table is checked. If
the open indicator is already on, control
returns to the logical IOCS module. If the
open indicator is not on, it is turned on
and the open monitor, $$BOPEN, is fetched.

A successful open posts the file open in
the DTF table, and positions the tape at
the IRG preceding the area of the first
data record.

$$BOMTO05: Open Input or Output,
Nonstandard or Unlabeled Charts KH-KJ

Objective: To open nonstandard and
unlabeled files, bcth input and output, in
either a forward or a kackward direction.

Entry: From the Open Monitor, $$BOPEN.
Input: From the tape being processed.
Exits:

1. To the Open Monitor, $$BOPEN, after the
file is posted open in the DTF table.

2. To the logical IOCS module if the file
is already posted cpen in the DTF table
(multireel file).

Method: This routine checks for 7-track or
9-track tape and sets the correct mode. 1If
nonstandard labels are specified, an exit
is made to the user label address. After
the return from the user, a tapemark may or
may not be written for an output file,
according to the option specified in the
DTF. For input files, a check is made to
determine if the tapemark was read by the
user.

For unlabeled files, tests for options
such as tapemark, rewind, etc., are made to
determine the various factors stated in the
DTF parameters and appropriate action is
taken. If the file has been previously
opened (multireel file), control returns to
logical IOCS. 1If the file has not been
opened, the routine opens the file and
calls the Open Monitor.

Upon entry to the $$BOMTO0S5 phase, a test
is made to determine if the phase was
entered on a return from a message writer
phase. If this is the case, a branch is
made to the address (in register 14)
specified by the response received from the
operator for the message printed. This
address is represented in the flowcharts by
the exit(s) from the decision block
following the message block.

If the phase was not entered on a return
from a message writer phase, the DTF table
is examined to determine the direction of
the file to be opened and the appropriate
action is taken.

1. For nonstandard labeled input files
opened in a forward direction, the
labels are processed by the user if the
address of the user's label routine is
specified in the DTF table. Detection
of a tapemark indicates the end of the
label area, and the file is posted
open.

2. For unlabeled input files opened in a
forward direction, the tape is read in
search of a tapemark. If a tapemark is
not read, the tape is backspaced one
record to return it to its original
position. In either case, the file is
posted open in the DTF table.

3. For nonstandard labeled output files
opened in a forward direction, the
labels are processed by the user if the
address of the user's label routine is
specified in the DTF table. If the
tapemark option is specified in the DTF
table, a tapemark is written after the
last label. The file is then posted
open.

4. For unlabeled output files opened in a
forward direction, the tape is read to
determine if the tape contains any
labels. If a label is detected, error
message 4125D is printed and the
operator can elect either to ignore the
label or to mount a new tape. If the
operator chooses to ignore the label
and the tape is a 9-track tape, it is
backspaced, written, and again
backspaced. This sets the mode and
erases the label. If the tapemark
option is specified in the DTF table, a
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tapemark is written. The file is then
posted open in the DTF table.

5. For nonstandard labeled input files
opened in a backward direction, the
labels are processed by the user if the
user's label routine address is
specified in the DTF table and the file
is posted open in the DTF table.

6. For unlabeled input files opened in a
backward direction, the only check is
for the existence of a tapemark. This
test positions the tape properly. The
file is then posted open in the DTF
table.

7. For nonstandard lakeled output files
opened in a backward direction, the
same action as in item 5 occurs.

8. For unlabeled output files opened in a
backward direction, the same action as
in item 6 occurs.

$SBOMT06: Open Workfiles (Magnetic
Tape) Chart KK-KKA

Objective: To open a tape workfile.

Entry: From the Open Monitor,
the label TRANSENT.

$$BOPEN, to

Input: From the tape being processed.
Exit: To the Open Monitor, $$BOPEN.
Method: This routine opens standard

labeled or unlabeled, input or output, tape
workfiles.

If this phase is reentered on a return
from a message writer phase, a branch is
made to the address specified by the
response received from the operator for the
message printed. This address is
represented in the flowchart by the exit(s)
from the decision block that follows a
message block.

If this phase was entered from the Open
Monitor the tape is rewound to loadpoint,
unless the NORWD option is specified in the
DTF table, and a read command issuegd.

If a tapemark is read, the file is
immediately considered open and control is
returned to the Open Monitor, $$BOPEN.

If a standard volume label (VOL1) is not
read, the tape is backspaced and a tapemark
is written. The file is then considered
Open and control is returned to the Open
Monitor, $S$BOPEN.
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If a standard volume label is read,
additional read commands are executed to
bypass any additional volume labels. If a
standard file label (HDR1l) is read that is
neither blank nor all zeros, the expiration
date is checked to determine the
availability of the tape. If the tape is
available or if no HDR1 label is read, the
tape is backspaced, a dummy file label of
zeros is built and written, and a tapemark
is written to indicate the end of the label
area. The file is then considered open and
control returns to the Open Monitor,
$SBOPEN.

If the standard file label (HDR1l) read
is blank or zero, another read command is
issued. If a tapemark is not read, the
tape is backspaced and a tapemark is

written. The file is then considered open.
$$BJCOPT: Job Ccontrol Tape Open Charts
KL-KN

Okjective: To open SYSRDR, SYSIPT, SYSPCH,

and SYSLST when these logical units are
assigned to tape units.

Entry:

e From Job Control to open SYSRDR,
SYSIPT, SYSPCH, and SYSLST when these
logical units are assigned to tape
units.

e From the Linkage Editor to open S¥YS001
if S¥YS001 is a tape.

e From Phase $$BCMT07 to open an
alternate assignment.

Exit: To the problem program via SVC 11.
Method: This routine opens SYSRDR, SYSIPT,
SYSPCH, and SYSLST when these logical units
are assigned to tape units. Three
attempts, using the following assumptions,
are made to read the first record:

1. A label in standard mode and read first
record; no retries.

2. Unlabeled file and read first record in
user mode; no retries.

3. Read first record in standard mode;
allow retries.

This is a table of actions taken by the
routine depending upon the result of
reading the first record:



r T T a
| | Input | . I
| Result |File | Output File |
% t ¢ i
|Unreadable |Rewind |Error |
| | |
|Unlabeled |Rewind |Rewind |
| | I |
|standard |Skip |Skip volume labels, |
|Label Set |Labels, |write HDR1l and |
| |and |tapemark.

| |tapemark. | |
L 41 L PR

Note: If SYSLST, SYSPCH, or SYSOUT is
assigned to a tape file, Job Control Open
preserves the volume label; and if the
header label is expired, Job Control writes
a new header label with the format HDR1
followed by 76 binary zeros.

$SBCEOV1: EOF/EOV _Monitor Charts KP-KQ
Objective: To initialize for End of

File-End of Volume (EQF-EOV) routines, and
to fetch the proper EOF-EOV routine. This
phase is used for tape files only.

Entry: From the prcblem program when an
end-of-file or end-of-volume condition is
sensed (SEOV). Forced EOV (FEOV macro)
also calls this routine.

Exit: To the proper EOF-EOV routine.
Method: This phase determines the type and
format of the file from the DTF table, and
selects the name of the required tape EOF
or EOV phase. It then reads SYSRES label
information for the file into the open
table at the end of the logical transient
area. This information is passed to the
required tape EOF/EOV phase fetched by the
EOF/EOV Monitor.

$$BCMT01: Tape Close, EOF/EOV Input
Forward Charts KR-KS

Objective: To close an input tape file
reading in a forward direction.

Entry: From the EOF/EOV Monitor,
to the label TRANSENT.

$$BCEOV1,

Input: From the SYSRES label information
cylinder (// TLBL card image) and from the
tape currently being processed.

Exit:

1. To the user's EOF routine if specified
in the DTF table.

2. To phase $$BCMT02 for an EOV condition
to switch to an alternate tape.

3. To CANCEL if an error condition occurs.

Method: This routine is called by the
EOF/EOV Monitor. The routine reads and
processes the standard trailer label. An
exit and return are provided for processing
usexr labels if LABADDR is specified. It
checks to determine if an EOF or EOV
condition is present. If an EOV condition
exists, $$BCMT02 (alternate switching
routine) is called. If an EOF condition
exists, control passes to the user's EOF
routine by branching to the user's EOFADDR.

Upon entry into the $$BCMT01 phase, a
test determines if the phase was entered on
a return from a message writer phase. If
this is the case, a branch is made to the
address specified (in register 14) by the
response received from the operator for the
message printed. This address is
represented, in the flowcharts, by the
exit(s) from the decision block following a
message block.

If the phase was not entered on a return
from a message writer phase, a check of the
DTF table (byte 36) then determines if the
file is being closed as a result of an FEOV
(Force-End-of-Volume) macro being issued.
If bit 3 of byte 36 is on, an FEOV macro
was issued. The tape is rewound, unless
the NORWD option is specified in the DTF.
No label checking is performed. Phase
$$BCMT02 is then fetched to determine if an
alternate tape is available.

If an FEOV macro was not issued, the
$$BCMT01 phase reads the tape in search of
standard trailer labels if such are
specified in the DTF table. Refer to
Figures 18 and 19 for the organization of
tape files and to Figure 21 for the format
of standard tape file trailer labels, EOV1
and EOFl. Only the block count contained
in these labels is checked against the
block count contained in the DTF table.
Any discrepancy is noted by error message
4131D. User labels are then checked if
specified in the DTF table; otherwise, the
user's trailer labels are bypassed. The
tape is rewound, unless the NORWD option is
specified, and a check determines the type
of standard trailer label read (that is,
EOV1 or EOF1l). An EOFl1 label sets the
EOF-EOV switch, bit 4 or byte 36 in the DTF
table. If the switch is turned on, the
file is posted closed in the DTF table and
an exit is made to user's end-of-file
address, EOFADDR. If the switch is off,
indicating that an end-of-volume condition
exists, a test determines if the file is a
COBOL file that must be rewound and
unloaded. If so, the rewind-unload
operation is executed. Phase $$BCMTO02 is
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fetched to determine if an alternate tape
is available.

If nonstandard labels are specified,
exit is made to the user's label routine
(LABADDR) to process these labels. If no
labels are specified or if the user
specifies the end-of-file in the user label
routine, exit is made to the user's
end-of-file routine, EOFADDR. If the user
specifies end-of-volume, phase $$BCMT02 is
fetched to determine the availability of an
alternate tape.

If the user specifies neither end of
volume nor end of file, message 4130A is
printed and the operator can specify either
EOF or EOV. If the operator's reply is
EOF, an exit is made to the user's
end-of-file routine, EOFADDR. If the
operator's reply is EOV, a test determines
if the file is a COBOL file that must be
rewound and unloaded. If so, the
rewind-unload operation is executed. Phase
$$BCMTO01 then fetches phase $$BCMTO02 to
determine the availability of an alternate
tape.

$$BCMT02: Tape Close, Alternate Switching

If the $$BCMTO02 phase was not entered
from a message writer phase, a test
determines if tape label information is
contained in the DTF table. If so,
(indicating that the table was generated by
a Version 2.1 or Version 3 DTFMT macro), it
is necessary to update the // TLBL card
image in main storage with information
contained in the DTF table.

An SVC 22 is issued to seize the system;
that is, to disable the multiprogramming
operation. The address of the logical unit
block (LUB) entry for the tape being closed
is obtained. From this entry, the
addresses of the Physical Unit Block (PUB)
entry and the first Job Information Block
(JIB) entry, if any, are calculated. Any
alternate assignment for the LUB is stored
in the JIB table. After the alternate PUB
is obtained and checked for availability,
an SVC 22 -is again issued to release the-
system, that is, to return to
multiprogramming operation.

Note: Further description of the SVC 22
and of the functions of the LUB, PUB, and
JIB tables is found in the IBM System/360
Disk Operating System, Supervisor and

for EOV . charts KT-KU

Objective:
is sensed.

To switch tape drives when EOV

Entry: From $$BCMTO01 or $$BCMTO4.
Input: From the trailer label of the

active file and from the SYSRES label
information (// TLBL card image) in main
storage.
Exits: To $$BOMT01, to $$BOMTO5, to
§SBOPEN, or to CANCEL.

Method: This routine switches from one
drive to another, if an alternate drive is
specified and if EOV is sensed in the
trailer label of the tape file previously
processed. It switches either input or
output tape files and calls in the
appropriate open phase to open the
alternate file. If EOV is not sensed and
if no alternate drive is specified, a
message is issued. The user can cancel the
job or mount a new tape on the same drive
and continue.

If the $$BCMT02 phase is reentered on a
return from a message writer phase, a
branch is made to the address (in register
14) specified by the response received from
the operator for the message printed. This
address is represented in the flowcharts by
the exit(s) from the decision block
following a message block.
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Physical and Logical Transients, Program
Logic Manual listed in the Preface to this
publication.

If the file being closed (the file for
which an alternate assignment has been
found) is an output file, the address of
the DTF table is saved and the Open
Monitor, $$BOPEN, is fetched. 1If the file
is an input file with nonstandard labels,
phase $$BOMT05 is fetched to open the
alternate assignment.

If the file being closed is a standard
lakeled input file, the volume sequence
nunber in the // TLBL card image in main
storage is updated by 1. If the DTF table
contains tape label information, it is also
necessary to update the volume sequence
number in the DTF table. If the DTF table
does not contain tape label information,
the updated // TLBL card image is written
back onto the label information cylinder on
SYSRES. In either case, phase $$BOMTO01 is
fetched to open the alternate assignment.

If no alternate assignment is available
for the file being closed, message U4140A is
printed. The operator can mount an
alternate tape and give a NEWTAP response
to the message. The phase then proceeds to
reopen the file as if an alternate had been
assigned.



$SBCMT03: Tape Close, EOF Backward Chart
KV
Objective: To close an input tape file

reading in a backward direction.

Entry: From the EOF/EOV Monitor, $$BCEOV1,

to the label TRANSENT.

Input: From the SYSRES label information
cylinder (// TLBL card image) and from the
tape being processed.

Exits:

1. To the user's end-of-file rcutine,

EOFADDR.

2. To cancel, if an error condition is
encountered.

Method: The $$BCMTO03 phase reads the file

header labels and processes the labels as
trailer labels. The block count is checked
and the file is then ready to be closed by
the user's end-of-file routine.

Upon entry into the $$BCMT03 phase, a
test determines if the phase was entered on
a return from a message writer phase. If
this is the case, a branch is made to the
address (in register 14) specified by the
response received from the operator for the
message printed. This address is
represented in the flowchart by the exit(s)
from the decision block that follows a
message block.

If the phase was not reentered from a
message writer phase, a check of the DTF
table determines the type of labels
specified. If the file is unlabeled, that
is, if neither standard nor nonstandard
labels are specified in the DTF table, the
end-of-file indicator (bit 4 of byte 35) is
turned on and the first time switch (bit 0
of byte 21) is turned off in the DTF takle.
An exit is made to the user's end-of-file
routine, EOFADDR.

If nonstandard labels are specified in
the DTF table, an exit is made to the
user's label routine (LABADDR) to process
the labels. After the user's label routine
is complete, or if the address of the
user's label routine is not specified, the
$$BCMTO03 phase proceeds as described for
unlabeled files.

If standard labels are specified in the
DTF table, the tape is read in search of
the standard file header label, HDRI1.
Refer to Figures 18 and 19 for tape file
organization and to Figure 21 for the
format of a HDR1 label.

All user header labels are processed by
the user's label routine (LABADDR), or they
are bypassed if the address of the user's
label routine is not specified. All file
header labels preceding (in a backward
direction) the standard HDR1 label are
bypassed. When the HDR1 label is read,
only the block count contained in the label
is checked against the block count
contained in the DTF table. Any
discrepancy is noted by error message
4131D. After checking the block count, the
$$BCMT03 phase proceeds as described for
unlabeled files.

$SBCMTO4: Tape Close, EOV Output
Forward Charts KW-KX

Objective: To close an output tape file
reading in a forward direction.

Entry: From the EOF/EOV monitor, $$BCEOV1,
to the label TRANSENT.

Input: From the SYSRES label information
cylinder (// TLBL card image) and from the
tape being processed.

Exit: To phase $$BCMT02 to determine the
availability of an alternate assignment.

Method: The $3BCMTO4 phase closes the
current active file by writing trailer
labels and a tapemark, and fetches the
alternate switching phase, $$BCMT02, to
open the next tape reel.

Upon entry to the $$BCMTO4 phase, a
check determines the type of labels
specified in the DTF table. If standard
labels are specified, the version level of
the DTF table is verified by examining bit
5 of byte 31 in the table. If the bit is
on, the table was generated by a Version
2.1 or Version 3 DTFMT macro. It is then
necessary to modify the corresponding
entries in the // TLBL card image in main
storage with the file serial, volume
sequence, and file sequence numbers from
the DTF table. After the // TLBL card
image is modified with the DTF table
information, the following card entries are
checked and the proper default wvalue
inserted if any are blank:

e File identification (FILEID) number
(default = filename from the DTF
table).

e Generation number (default = 0001).

e Version number (default = 01).

e Expiration date (default = retention

period set to 0 days).
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Note: If expiration date is not absolute,
the expiration date is calculated ky adding
the retention period to today's date.

After updating the // TLBL card image or
if bit 5 of byte 31 in the DTF table is not
on (indicating that the DTF table does not
contain tape lakel information and updating
is bypassed), the volume sequence number in
the // TLBL card image is incremented by 1
and the entire updated card image is used
to build a standard EOV1 file label. Refer
to Figure 21 for the format of a standard
file label.

The updated // TLBL card image is then
written back onto the label information
cylinder of SYSRES. If the DTF table does
contain tape label information, it is also
updated with the information from the //
TLBL card image. The EOV1 label is then
written on the tape.

An exit is made to the user's lakel
routine (LABADDR) to process and write user
labels as specified. After the user's
label routine is complete, a tapemark is
written to indicate the end of the label
area. The tape is rewound, rewound and
unloaded, or left positioned, as specified
by the user in the DTF table. The klock
count in the DTF table is reset to zero,
and phase $$BCMT02 is fetched to determine
the availability of an alternate
assignment.

If nonstandard labels are specified in
the DTF takle, an exit is made to the
user's label routine to process these
labels and the $$BCMTO4 phase is concluded
in the manner just described.

$8BCMT05: Close Standard, Non-standard,
and Unlabeled Files, All Types Except
Workfiles Charts KY-KZ

_____ To close a tape input or output
file, reading in the forward or backward
direction.

Entry: From the Close Monitor,
to the label TRANSENT.

$$BCLOSE,

Input: From the SYSRES label information
cylinder (// TLBL card image) and from the
tape being processed.

Exit: To the Close Mcnitor, $$BCLOSE.
Method: The $$BCMTO05 phase closes
standard, nonstandard, and unlakeled input
or output files in either direction,
forward or backward. The phase writes a
standard EOF1 trailer label on output files
when standard labels are specified and/or

70 IBM S/360 DOS Logical IOCS, Volume 2

exits to the user's label routine to
process user labels or nonstandard labels.
No label checking is performed on input
files.

Upon entry into the $$BCMTO05 phase, a
check is made of the open indicator (bit 5
of byte 36) in the DTF table. If the bpit
is not on (file not open), the block count
in the DTF table is set to zero, the first
time switch (bit 0 of byte 21) in the DTF
table is turned off, and the Close Monitor,
$$BCLOSE, is fetched. 1If the open
indicator is on, a test determines if the
file is input or output.

If the file is an input file, the tape
is rewound, rewound and unloaded, or left
positioned as specified in the DTF table by
the user. The file is then posted closed
in the DTF table. The $$BCMT05 phase is
concluded by resetting the DTF block count
to zero and turning off the DTF first time
switch. The Close Monitor, $$BCLOSE, is
then fetched.

If the file is an output file, a
tapemark is written to indicate the end of
the data area. For nonstandard labeled
output files, an exit is made to the user's
label routine (LABADDR), if specified.

When the user's label routine is complete,
or if the address of the user's label
routine is not specified for nonstandard
labels, or if the file is unlabeled, a
tapemark is written and the DTF table is
checked for the NORWD option. If the NCRWD
option is not specified, the tape is either
rewound, or, rewound and unloaded, as the
user requires. If NORWD is specified, the
tape is backspaced over the last tapemark
written. The $$BCMTO05 phase is then
concluded by posting the file closed,
resetting the DTF block count to zero,
turning off the first time switch in the
DTF, and fetching the Close Monitor,
$$BCLOSE.

For standard labeled output files, the
version level of the DTF table must be
determined by examination of bit 5 of byte
31 in the DTF table. If this bit is on,
the table was generated by a Version 2.1 or
Version 3 DTFMT macro and contains
information needed to update the // TLBL
card image in main storage.

The first step in the updating procedure
inserts the file serial, volume sequence,
and file sequence numbers from the DTF
table into the corresponding entries of the
// TLBL card image. The second step checks
the following entries of the // TLBL card
image and inserts the proper default value
where blank entries are encountered:

e File identification (FILEID) number
(default = the DTF filename).



e Generation number (default = 0001).
e Version number (default = 01).

e Expiration date (default = set
retention period to 0 days).

Note: 1If expiration date is not absolute,
the date is calculated by adding the
retention period to today's date.

If the DTF table was not generated by a
Version 2.1 or Version 3 DTFMT macro, ho
modification of the // TLBL card image is
necessary and the update procedure is
bypassed.

A standard EOF1 label (refer to Figure
21 for the format of a standard file label)
is then built from the // TLBL card image
information and written on the tape. If
user labels are specified in the DTF table,
an exit is made to the user's label routine
(LABADDR) to process and write the user's
labels.

When all labels have been written, two
tapemarks are written to indicate the end
of the label area and the last file on the
reel. If the user has specified the NORWD
option, the tape is backspaced over the
last tapemark written. On the other hand,
if the NORWD option is not specified, the
tape is either rewound, or rewound and
unloaded, as the user requires. The file
is then posted closed, the block count in
the DTF table reset to zero, the first time
switch in the DTF table turned off, and the
Close Monitor, $$BCLOSE, fetched.

$SBCMT06: Close Workfiles Chart LA
Objective: To close a tape workfile.
Entry: From the Close Monitor, $$BCLOSE,
to the label WORKFILE.

Input: From the DTF table.

Exit: To the Close Monitor, $$BCLOSE.
Method: This routine closes any magnétic

tape workfile. It checks to determine if
the last tape operation was a read or a
write. If write, a tapemark is written,
and the rewind option is tested. If read,
the rewind option is tested. 1In either
case, if NORWD was specified, the rewind
function is bypassed. If NORWD was not
specified, the tape is either rewound to
the loadpoint, or, rewound and unloaded, as
the user requires. The block count in the
DTF table is reset to zero, and the Close
Monitor is fetched.

' Method:

$SBCMT07: Alternate Switching for System
Units Charts LB-LC

_______ To terminate and switch to an
alternate drive when an EOV condition is
encountered on an output tape file assigned
to either SYSLST or SYSPCH.
Entry: From the EOF/EOV Monitor, $$BCEOV1,
or from an output CP module.

Input: From the Supervisor I/0 tables.
Refer to the IBM System/360 Disk Operating
System, Supervisor and Physical and Logical
Transients Program Logic Manual, listed in
the Preface to this publication.

Exits:

1. To the message writer phase, $$BMSGWR,
if an alternate drive is not available.

2. To the Job Contrcl open phase,
$$BJCOPT, to open the alternate
assignment.

3. To the logical IOCS module if a unit
exception occurs while writing a
tapemark.

This phase closes the active tape
output file by writing a tapemark and by
rewinding and unloading the tape. The
alternate device is determined, if
specified, or an exit is made to the
message writer phase, $$BMSGWR. If an
alternate is not specified, or not
available, the operator can mount a new
tape on the same drive and continue
processing.

Upon entry into the $$BCMT07, a test
determines if the no rewind option is
specified in job control switch byte JBCSW2
(byte 58 in the communications region). If
the option is not specified, a tapemark is
written and a test determines if the unit
exception bit is on in the CCB (bit 7 of
byte 4). If the bit is not on, alternate
switching is not required. In this case,
the tape is backspaced over the last
tapemark written and control is returned to
the logical IOCS module via an SVC 11.

If the unit exception bit in the CCB is
on, alternate switching is required. The
tape is rewound and unloaded and an SVC 22
is issued to seize the system (that is, to
disable multiprogramming operation).

Note: Additional information concerning
SVC 22 and the functions of the LUB, PUB,
and JIB tables is found in the IBM
System/360 Disk Operating System,
Supervisor and Physical and Logical
Transients Program Logic Manual, listed in
the Preface to this publication.
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The address of the Logical Unit Block
(LUB) entry is calculated and the pointer
to the Physical Unit Block (PUB) entry is
obtained from the first byte of the LUB
entry. The address of the PUB assigned to
the LUB is calculated, and the PUB mode
byte (byte 5) is saved for later use.

The second byte of the LUB entry
contains a pointer to an entry in the Job
Information Block (JIB) table if any JIB's
are specified (chained) for the LUB. If
there is an alternate PUB assigned, it is
stored in a JIB. The first JIB in the
chain is examined for a stored alternate
PUB. If the JIB does not contain an
alternate PUB, the next JIB in the chain is
checked. When a stored alternate
assignment is found, the pointer to that
PUB is oktained from the JIB and inserted
into the first byte of the LUB. Any
remaining JIB's are scanned and updated.
The standard PUB assignment is stored in
the last JIB in the chain.

After the alternate assignment is
checked for availability, the mode byte
saved from the standard PUB is inserted
into the alternate PUB. The $$BCMTO07 phase
concludes by issuing an SVC 22 to release
the system (restore multiprogramming
operation), and phase $$BJCOPT is fetched
to open the alternate assignment.

If an alternate assignment is not found,
or not available, initialization to print
message 4121A takes place.

$SBOMTOM and $$BOMTOW:
Writers Chart LE

Tape Open Message

Note: The tape open message writer phases
$$BOMTOM and $$BOMTOW perform the same
function. The two phases differ only in
the messages printed and the calling
phases.

Objective: To print messages to the
operator and analyze the operator's
response to a particular message.

Entry:

Phase $$BOMTOM--fror tape open phase
$$BOMTO1

Phase $$BOMTOW--from tape open phases
$$BOMTO02, $S$BOMTO03, $$BOMTO4, $$BOMTOS,
$$BOMTO06.

Input: Pointer, received from an open
routine, to indicate the desired message.
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Exits:

1. To the calling open routine or to the
Open Monitor ($$BOPEN), if a legal
response to the message is received, or

2. To CANCEL if no 1052 is available, or

if the response is EOB
(end-of-communication) or illegal.

$$BCMTOM Messages:

4110A NO VCL1 LBL FOUND
4112A VOL SERIAL NO. ERROR
4117D NO TM FOUND ON READBK
4118D FILE ID ERROR, READBK
4119A FILE UNEXPIRED

4120I TAPE POSITIONED WRONG
4123D WRCONG POSITN, READBK
412417 TOO MANY UHL'S

4144A 1600 BPI TAPE MOUNTED
41511 HDR1 LBL INFORMATION

$SBOMTOW Messages:

4111A NO VCL1 LBL FOUND
4112A VOL SERIAL NO. ERROR
4113D NO HDR1 LBL FOUND
4114A FILE SEQ NO. ERROR
4115A SERIAL NO. ERROR
4116A VOLUME SEQ NO. ERROR

4132D ERROR IN FILE ID

4133D ERROR IN HDR LBL

41511 HDR1 LBL INFORMATION

48831 INVALID LOGICAL UNIT
Note: Message 48831 is issued by any tape

open/close phase in which this error is
encountered.

Method: The message writer phases $$BOMTOM
and $$BOMTOW print message and interrogate

responses.

The calling phase passes the following
information to the message writers:

e Register 0. The number of the desired
message.



e Register 12.
address.

The BYPASS reply return

e Register 13.
address.

The NEWTAP reply return

® Register 14. The IGNORE, RETRY, VOLUME
SERIAL NO. reply, or the information
type message return address.

e The last two bytes in the name of the
phase returned to.

Each message contained in the message
writer phases consists of four sections:

1. Option byte. Indicates the action to
be taken after printing the message or
the valid responses.

Bit 0 = Automatic terminate (cancel).
Bit 1 = IGNORE.
Bit 2 = NEWTAP.

Bit 3 = RETRY.
Bit 4 = BYPASS.

Bit 5 = Information message (no
response required).

Bit 6 = Volume serial number.
Bit 7 = Print TLBL = XXXXXX.

2. Displacement byte. Contains
displacement, in bytes, from the start
of the label to the field(s) to be
printed.

3. Length byte. Contains the length, in
bytes, of the label information to be
printed.

4. Message.

A message writer phase assembles and
writes the required message, and receives
and analyzes the response received from the
operator. The phase then passes control to
the proper open phase or to the cancel
routine. If controcl is returned to an open
phase, bit 4 of byte 89 in the
communications region is set to indicate to
the open phase that entry is made on a
return from a message writer phase.

$$BMSGWR: Tape Open/Close Message
Writer Chart LF

Objective: To print messages to the
operator and analyze the operator's
response to a particular message.

Entry: From tape Open/Close phases:
$$BOMTO5
$$SBCMTO1
$$BCMTO2
$$BCMTO03
$$BCMTO7
Input: Pointer, received from the calling
phase, to indicate the desired message.
Exits:

1. To the calling phase if a legal
response to the message is received, or

2. To CANCEL if no 1052 is available, or
if the response is EOB
(end-of-communication), or is illegal.

3. To $$BJCOPT if entered from tape close
phase $$BCMTO7.

Messages:

4117D NO TM FOUND ON READBK

4119A FILE UNEXPIRED

4121A NO ALTERN DRIVE ASSGN

4122I EOV ENCOUNTERED

4125D VOL1 LBL FOUND

4126I EOV ENCOUNTERED

4130A EOF OR EOV INQUIRY

4131D BLOCK COUNT ERROR

4140A NO ALTERN DRIVE ASSGN
Note: Messages not requiring printing of
label information may also be passed to the
$$BMSGWR phase.

Method: The $$BMSGWR routine is used for
message writing and response interrogation.

The calling routine passes the following
information to the $$BMSGWR routine:

e Register 0. The number of the desired
message.

e Register 12.
address.

The RETRY reply return

e Register 13. The NEWTAP or EOV reply
return address.
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* Register 14. The IGNORE or EOF reply, Bit 6 = System unit possible and CANCEL
or the information type message return not legal response
address.

Bit 7 = Leave DTF blank.

e The last two bytes in the name of the 2. Displacement byte. Contains
phase returned to. displacement, in bytes, from the start
of the label to the field(s) to be
Each message contained in this phase printed.

consists of four sections:
3. Length byte. Contains the length, in
1. Option byte. Indicates action to be bytes, of the label information to be
taken after printing the message or printed.
valid response(s).
4. Message.
Bit 0 = EOV or EOF
The $$BMSGWR message writer phase

Bit 1 = IGNORE assembles and writes the required message
and receives and analyzes the response

Bit 2 = NEWTAP received from the operator. The phase then
passes control to the proper open phase or

Bit 3 = Double message to the cancel routine. If control is
returned to an open phase, bit 4 of byte 89

Bit 4 = RETRY in the communijications region is set to
indicate to the open phase that entry is

Bit 5 = Information message (no made on a return from a message writer

response required) phase.
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Device independent files are those files
defined by either a DTFCP macro or DTFDI
macro.

The DTFCP macro defines files used by
IBM compilers: COBOL, FORTRAN and PL/I.

The DTFDI macro defines files assigned
to the device independent system units
SYSRDR, SYSIPT, SYSPCH, and SYSLST. The
DTFDI macro and its associated DIMOD macro,
therefore, provide DOS Assembler users with
the same capabilities extended by DTFCP.

COMPILER _FILES

Compiler (CP) files are files provided
specifically for IBM internal programs such
as COBOL, FORTRAN, and PL/I. These files,
defined by a DTFCP macro, provide limited
device independence. Because this file
definition does not conform to standards
established for other logical IOCS
component and is tested for use only by IBM
internal programs, it is not documented in
any Systems Reference Library publications.

Some of the differences between CP
components (DTFCP and CPMOD) and other
LIOCS components are:

1. ©No provision for separate assembly.
2. Error recovery not the same.

3. The DTFCP table is not
self-initializing; that is, the user
must initialize the table if the file
is reopened.

DTFCP_Macro

A DTFCP macro instruction can be used for
each file that has fixed, unblocked
records, and limited device independence.
When the file is opened, a channel program
for readings/writing on a particular device
is built in the DTFCP table area (Figures
23, 24, and 25). Only the following
devices can be accessed by DTFCP: IBM
1442, 1443, 1403, 2540, 2400 series, 2501,
2520, 1404 (continuous forms only), 1445,
2311, and 2314.

The DTF table generated at assembly time
is initialized by the DTFCP open phase

DEVICE INDEPENDENT FILES

according to the device type. The device
type is found by the open phase by checking
the device type set in the PUB table entry.
After it is found, the proper indicators
are set in the DTF table, and the work
areas and CCW's are modified. Standard
labels are not required on tape files.

The DTFCP header card is followed by a
series of parameter cards describing the
file, and specifying symbolic addresses of
routines and areas used for processing the
file. Because keyword parameters are
specified, the parameter cards may appear
in any order. This group of cards
generates the necessary logical IOCS DTFCP
tables during assembly.

The parameter cards following the DTFCP
header card have keyword entries in the
operand field. All cards used in the DTFCP
macro instruction, except the last, have
continuation punches in column 72.

Filename: This is the first entry in a
DTFCP macro instruction. It assigns a
symbolic name to the file, which appears in
all I/0 macro statements referencing this
file. The symbolic name of the file is in
the name field, and DTFCP is in the
operation field.

DEVADDR=SYSxXXX: This parameter specifies
the symbolic unit to be associated with the
file. If DEVADDR=SYSPCH, the DTF is
generated to include error recovery
procedures for the IBM 2540 and 2520 punch
units.

IOAREAl=name: The I/O area to be used by
the file is defined by an address
expression.

IOAREA2=name: If two I/O areas are needed
for overlapped GET/PUT processing, this
parameter is required.

IOREG=(n): For input files, this parameter
specifies the general purpose register (n)
into which IOCS inserts the address of the
next logical record available for
processing. For output files, IOCS inserts
the address of the area where the user can
build the next logical record. Any
register 2-12 may be specified. The same
register may be used for different files.

This parameter must be specified
whenever two I/0 areas are used.
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RECSIZE For fixed-length records, this
parameter specifies the number of
characters in the record. I/0 routines use
this factor for checking record length. If
this entry is not specified, the maximum
record length of 81 bytes is assumed.

TYPEFLE=INPUT or OUTPUT: This parameter
defines whether the file is an input or
output file. From this specification, IOCS
creates the appropriate channel program for
this file. If this entry is not specified,
an input file type is assumed.

EOFADDR=name: This parameter defines a
problem program address to which IOCS
branches on an end-of-file condition. This
entry must be supplied if TYPEFLE=INPUT.
The user must perform any necessary
end-of-file processing; for example, issue
a CLOSE macro.

DISK=YES, NO or omitted: If the DISK=
parameter is omitted, a tape system is
assumed, and the same DTF table (Figure 25)
is generated as in the tape system. If the
DISK= parameter is present, the disk
resident system is assumed. If DISK=YES, a
DTF table (Figure 23) is generated that
supports any device including the IBM 2311
and 2314. If DISK=NO, a DTF table (Figure
24) is generated for a disk resident system
that supports a device other than DASD.

IOPTR=YES or omitted: If YES is specified,
the I/0 area address must be put into
register 0 before a GET or a PUT is issued.
The module inserts the contents of the
register into the data address portion of
the CCW and proceeds as in the case of one

76 1IBM S/360 DOS Logical IOCS, Volume 2

I/0 area. The parameter must be included
if a variable I/0 area is required.

RDCNLY=YES or omitted: If YES or blank,
the file uses a reentrant CP logic module.
Unless RDONLY is omitted, the problem
program must provide the logic module with
the address of the unique 72-byte,
doubleword aligned, savearea for the file.
This address is suppled in general register
13 kefore a logical IOCS imperative macro
is issued to the file.

CHARACTERISTICS OF DTFCP FILES

1. Only fixed unblocked records formats
are supported.

2. Forward read only is supported. No
read backwards is permitted.

3. Employs standard physical IOCS error
recovery procedures.

4. Control character (ASR) is always
required for printer and punch files.

5. GET and PUT are supported.

6. Multivolume output of SYSLST and SYSPCH
on tape is supported.

7. Variable I/0 area is supported if IOPTR
is specified. For example, any area
pointed to by register 0 when a GET or
PUT is issued is considered the I/O
area.



r T T 1
| Bytes| Bits]| Function |
% R R 1
| 0-15 | | CcCB. |
| | | I
| 16 | 0-1 | Not used. |
| | 2 | COBOL open; ignore option. |
| | 3 | Not used. I
| | 4 | DTF table address constants relocated by OPENR. |
| | 5-7 | Not used. |
| | | |
| 17-19 | | Logic module address. |
| I | |
| 20 | | DIF type X"'32' except in the case of disk assigned |
| | | to units SYS000 to SYSnnn. In this case, a DTFCP |
| | | open phase changes it to X'20'.

| | I !
| 21 | | Open indicators: X'02' input, X'00' output, except |
| | | for tapes assigned to SY¥S000 to SYSnnn when X'00°' |
| | | input and X'08" = output. |
I | | |
| | | X'08" DISK=YES indicator for other than Version 1. |
| | | I
| | 0 | 1 = No rewind, 0 = Rewind for Versions 2.1 and 3. |
| I I |
| 22-28 | | Filename (see byte 29). |
| | | |
| 29 | | Last byte of filename except in Version 3. Version |
| | | 3 device type code: |
| | | X'00* = 2311 |
| | | X'01*' = 2314 |
| | | |
| 30-35 | | File address for disk. |
I | | |
| 36-41 | | Volume serial number if labeled output tape (present|
| | | only after open). |
I | I I
| 36-37 | | Volume sequence number (DASD), Versions 1 and 2. |
| | | |
| 38 | | Open switch. |
I | | I
| 39 | | Sequence number of current extent.

| | | |
| 40 | | Sequence number of last extent, or X"80"' if 1442 |
R T i |
| 41 | | X*80' indicates request for standard label tape |
A | | OPEN. |
| | | |
| 42 | | X*20' device is a DASD. |
| I I I
| | | X'10* device is a tape. |
| | | I
| | | X'08" device is a printer. |
| ! | |
| | | X*'04* device is a punch. |
| | | |
| | | X'02"' device is a reader. |
L L 1 J
Figure 23. DTFCP: DISK=YES (Part 1 of 3)
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[ 3 T T . ks |
| Bytes | Bits]| Function |
t + B S |
| 43 | | X'F3' device is a DASD. |
| | | |
| | | X*F1*' device is a reader. |
| | | |
| | | X*FO' device is other type. |
| | | |
| uu | 0 | 1 = input, 0 = output.

| | 1 | 1 = eject needed for a reader-punch. 0 = no eject. |
| | 2 | 0 = first pass, 1 = not first pass. |
| | 3 | 1=21I/0 areas, 0 = 1 I/0O area. |
| | 4 | 1 = 2540 punch. |
| | 5 | 1 = SYSLST or SYSPCH. |
| | 6 | 1 = SYSLST or SYSPCH on output tape.

| | 7 | 1 = TLBL is present and tape is labeled.

| | | |
| 45-47 | | IORREA2 address. |
| | | |
| 48-51 | | x*80000000". |
| | | |
| 52-53 | | Lower head limit. |
| | | |
| S4-57 | | Extent upper limit. |
| | | |
| 58-64 | | BBCCHHR seek address. |
| | | |
| 65-67 | | EOF address. |
| | | |
| 68-71 | | Control bucket CCHH. |
| | | |
| 72 | | Number of records per track for output, number of |
| | | records per track + 1 for input. |
| | | |
| 73 1 | X*00' for output, X*01' for input. |
| | | |
| 74-75 | | X*'20* for output, X'18"' for input for DASD. |
| | | X'0000"' for nondisk device. |
| | | |
| 76-80 | | CCHHR for count field. |
| | | |
| 81 | | Key length. |
| | | |
| 82-83 | | Data length. |
L L L J
Figure 23. DTFCP: DISK=YES (Part 2 of 3)
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r T T - D |
| Bytes | Bits]| Function |
R il B P ——
r T T d

| 84-87 | | Instruction to load user I/0 area address to I/0 |
| | | register. |
| | | |
| 88-111}] | Seek, search, TIC CCW's.

| I | |
1112-119] | ccw for DASD input and first CCW for DASD output. |
| | | This CCW can be used for other devices if unit is |
| | | not a DASD. |
¢ L 4 {
|End-of-table if DTF is defined for an input file. |
I 4
r T T - 1
1120-127] | Second CCW for output. |
I | I |
1128-151}| | Verify CCW's for output. |
L 1 1 ——— _.._.|
r

|End-of-takle if DTF is defined for output file and DEVADDR does not |
|equal SYSPCH. |
: S 1
1152-159] | 2540 punch error recovery CCW 1.

| | | |
1160-167| | 2540 punch error r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>