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Purpose of this Publication

This publication provides programmers with the in-
formation necessary to write efficient programs using
the Basic Input/Output Control System of the 1BM
1410/7010 Operating System.

Purpose of the I0CS

The Basic Input/Output Control System (hereafter
referred to as the 10cs) provides programmers with a
tested, efficient means of scheduling, implementing,
and controlling the transfer of data between specified
input/output devices and 1410 or 7010 core storage.

Specifically, the 1ocs can perform the following
functions:

1. Read data records or blocks of data records from
the 1BM 1402 Card Read Punch, 1M 1442 Serial Card
Reader, 18m 1011 Paper Tape Reader, 1BM 729 and
7330 Magnetic Tape Units, and 18M 1301 Disk Storage.

2. Write data records or blocks of data records on
the 1402 Card Read Punch, 18m 1403 Printer, 729 and
7330 Magnetic Tape Units, and 1301 Disk Storage.

3. Detect error conditions, and correct those error
conditions that lend themselves to correction.

4, Block and deblock data records.

5. Overlap read/write and processing operations.

6. Read, check, and write tape labels.

7. Provide exits to user-written routines such as end-
of-file routines.

8. Detect requests for TELE-PROCESSING® interrupts
and pass control to the Tele-Processing Supervisor so
that such requests can be processed.

9. Provide for automatic rewinding, rewinding and
unloading, or backspacing of the various reels of tape
files at specific points in the user’s program.

Prerequisites

It is assumed that readers of this publication have
completed a basic course in programming the 1BM
1410 or 7010 Data Processing Systems, and are familiar
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with the information contained in the following pub-
lications:

IBM 1410/7010 Operating System; Basic Concepts,
Form C28-0318.

IBM 1410/7010 Operating System; The System
Monitor, Form C28-0319.

IBM 1410/7010 Operating System; Autocoder, Form
C28-0326.

Minimum Machine Requirements

The minimum machine requirements for programs in-
corporating the 10cs are contained in the publication,
IBM 1410/7010 Operating System; System Generation,
Form C28-0352.

Definition of Terms

Basic terms that appear frequently in this publication
are defined here for the convenience of the reader.

Data Record: A collection of related facts, numbers,
letters, or symbols that are treated as a unit and may
be processed or produced by a computer.

Logical Record: A data record.

Card, Tape, Disk, and Printer Records: One or more
data records brought together in such a way that they
may be read or written by a single input/output in-
struction.

Physical Record: A card, tape, disk, or printer
record.

Data File: A group of data records brought to-
gether for a specific purpose, such as grouping a com-
pany’s accounts receivable.

Tape, Disk, Card Read, Card Punch, and Printer
Files: Data files that are read from or written on, re-
spectively, tape, disk, card read, card punch, or printer
input/output devices.

Input and Output Files: Data files from which data
records are read (input), or on which data records are
written (output).

Introduction 5



Basic Use of The 10CS

The purpose of this section is to provide the informa-
tion necessary to write efficient programs that make
use of the functions of the 10cs outlined under “Pur-
pose of the 10cs” in the introduction to this publication.
It should be noted, however, that the 1ocs is capable
of providing additional or expanded functions. These
additional functions are discussed in a later section
entitled “Extended Use of the 10cs.”

IOCS Check List

Whether the programmer wishes to take advantage
of the basic functions of the 1ocs, or the basic functions
plus selected additional functions, the following con-
ditions must be met if the 10cs is to be used:

1. The configuration of the Resident 1ocs must be
defined at System Generation by means of the 10xpr
macro-instruction and one or more DEVDF macro-in-
structions; or by means of the 10kpF macro-instruction,
one or more DEVDF macro-instructions, and one or
more DSKDF macro-instructions. (The 10xpF, DEVDF and
DSKDF macro-instructions are covered in the System
Generation publication. )

2. Each data file that is to be processed by the
object program must be defined by means of a prr
statement included in the source program. (The pTF
statement is discussed later in this publication.)

3. Every input/output area that is to be used by the
object program must be defined by means of an
Autocoder pa (Define Area) statement included in the
source program. (Input/output areas are discussed
later in this publication. pA statements are covered in
detail in the Autocoder publication, and discussed, as
they pertain to the 10cs, later in this publication.)

4. All user-written routines (e.g., end-of-file rou-
tines) that are to be referenced by the object program
must be written and included in the source program.
(The pTF statement entries that inform the 1ocs of the
existence of the various user-written routines, and the
routines themselves, are discussed later in this pub-
lication. )

5. The specific functions the 10cs is to perform
during execution of the object program must be re-
quested by means of 10cs macro-instructions included
in the source program. (The rocs macro-instructions
are discussed later in this publication. )

General Information

Information of a general nature, the understanding of
which is considered a prerequisite to this discussion of
a basic use of the 10cs, is presented here. The material
covered includes: record forms acceptable to the 10cs,
standard tape labels, input/output areas, pa state-
ments, blocking and deblocking, work areas and
indexing, end-of-file determination, and wrong-length-
record checking.

Blocked Records

Data records should be grouped in blocks when they
are frequently read or written and are not excessive
in length, because blocked records can be read and
written at a faster rate than unblocked records. This
is because the number of times a tape drive must be
started and stopped and the number of times disk
operations must be executed, to read or write a given
number of data records, is reduced when the records
are blocked. Furthermore, the reduction in the num-
ber of tape interrecord gaps and disk record ad-
dresses permitted by blocked records increases the
available storage capacity of a reel of tape or track of
disk storage.

Blocking and Deblocking

The 10cs is capable of making data records that have
been read into core storage in blocks available to the
user’s program as individual records (i.e., deblocking
them).

The 10cs is also capable of grouping individual data
records (i.e., blocking them) for transfer from core
storage.

Record Forms Acceptable to the IOCS

The 10cs accepts four forms of data records, under the
following conditions:

1. Records of the same file must have the same form,
although the 1ocs is capable of handling several files
each of which uses a different record form.

2. Records moved from one area of core storage to
another by the 1ocs must terminate with a record
mark, or the area from which the record is moved must
terminate in a group mark with word mark.

The four forms of data records acceptable to the
1ocs are Form 1, 2, 3, and 4 data records.



FORM 1 DATA RECORDS

Form 1 records are unblocked, fixed-length or variable-
length records. Form 1 records should be used when-
ever;

1. Data records are exceptionally long.

2. Data records use a nonstandard format.

3. The programmer plans to block data records
himself prior to transferring them from core storage.

4. The programmer does not wish to have wrong-
length-record checks performed on unblocked, vari-
able-length data records.

Examples of Form 1 records, as they appear on
magnetic tape and in disk storage, are shown in
Figures 1 and 2.

Note: The disk track formats shown in Figures 2, 4,
6, and 8 are read or written by the Read/Write Full
Track With Home Address or the Read/Write Single
Record instruction. These formats were chosen arbi-
trarily to simplify the figures. The programmer may
format his disk tracks to be read or written by any
1301 read/write instruction.

MAGNETIC TAPE

IRG Record 1 IRG Record 2 RG

Unblocked, Fixed-Length Data Records, with Record Marks

IRG | Record 1 [IRG | Record 2 IRG Record 3

Unblocked, Variable-Length Data Records, without Record Marks

Figure 1. Form 1 Data Records on Magnetic Tape

FORM 2 DATA RECORDS

Form 2 records are blocked, fixed-length records. They
should be used whenever data records are the same
length. Examples of Form 2 records, as they appear
on magnetic tape and in disk storage, are shown in
Figures 3 and 4.

1301 DISK STORAGE

MAGNETIC TAPE

Block 1
A “ ~——Block 2

IRG{ Record 1 Record 2 |¥| Record 3 IRG| Record 4

Blocked, Fixed-Length Data Records, with Record Marks

Figure 3. Form 2 Data Records on Magnetic Tape

FORM 3 DATA RECORDS

Form 3 records are identical to Form 1 records, with
one exception. The first four positions of every Form 3
record contain a Block Character-Count. This count
allows the 10cs to make wrong-length-record checks.
When a Form 3 record is placed in an output area for
transfer from core storage, the programmer must insert
a group mark with word mark immediately to the
right of the low-order position of the record, unless the
low-order position coincides with the end of the output
area. Examples of Form 3 records, as they appear on
magnetic tape and in disk storage, are shown in Fig-
ures 5 and 6.

Block Character-Count: The Block Character-Count
is a four-position field that must appear at the begin-
ning of each Form 3 data record (see Figure 5) and
at the beginning of each block of Form 4 data records
(see Figure 7). This field contains an integer (right-
justified) that specifies the number of positions of core
storage required to contain the record or block of
records. The positions occupied by the Block Char-
acter-Count and any terminal record marks that ap-
pear in the record or block of records are included in
this number. Word marks may not appear over the
three low-order positions of this field.

FORM 4 DATA RECORDS

Form 4 records are blocked, variable-length records
that contain a Record Character-Count. In addition,
the first four positions of each block of Form 4 records
contain a Block Character-Count. This record form
should be used when a file consists of a large number

Index Point Index Point
HA1 HA2 RA1 Regord
Gapl—_| qur——l Gapl chl ((
Unblocked, Fixed-Length Data Records, without Record Marks (Full Tracks) N
Index l:lazt A2 CAT Record 1 . RAZ Record 24: RA3 Record 3 Index Point
Gap |—_| Gapl_lGap’_lGapl E ]Gopl |Gap|72 ! |Gap|_l Gapl i

Unblocked, Fixed-Length Data Records, with Record Marks (Single Record)
Figure 2. Form 1 Data Records in 1301 Disk Storage
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1301 DISK STORAGE

Index Poi

HA1

Gap r——]Gopl_IGap[_-lGup |

nt

HA2

RAIT

Block

Record 1

¥ Record 2

Record 3 * Record 4

Blocked, Fixed-Length Data Records, with Record Marks (Full Track)

Figure 4. Form 2 Data Records in 1301 Disk Storage

MAGNETIC TAPE

Count and the record mark terminating the record (if
any) are included in this number. This field must
have a word mark over its high-order position, unless
it is five positions in length. Word marks cannot
appear over any other position. The low-order position
of this field must appear at a fixed distance from the
high-order position of each record in the file, and it
cannot be signed minus.

MAGNETIC TAPE

T T I
| | |
RG Record 1 RG Record 2 IRG Record 3 RG

| | |
I A |

— e —’ e —t

Block Block Block

Character Character Character

Count Count Count

Unblocked, Fixed-Length Data Records, with Block Character Counts,
without Record Marks
T T T
1 | |
Record 1 [F Record 2 ¥ Record 3 [¥
IRG IRG | IRG | IRG
| l |

— — e

Block Block Block

Character Character Character

Count Count Count

Unblocked, Variable-Length Data Records, with Block Character Counts
and Record Marks

Figure 5. Form 3 Data Records on Magnetic Tape

Block 1
Fixed Fixed
T T T T
Record 1 Record 2
) \ ' v
| ! |
! [ i [
IRG Co ! IRG
| | I |
L \ 1 1
— .
Block Record Record
Character Character Character
Count Count Count

of records that vary considerably in length. When a
complete block of Form 4 records has been assembled
in an output area for transfer from core storage, the
10cs places a group mark with word mark immediate-
ly to the right of the low-order position of the block.

Examples of Form 4 records, as they appear on
magnetic tape and in disk storage, are shown in
Figures 7 and 8.

Record Character-Count: The Record Character-
Count is a field consisting of from one to five positions
that must appear in every Form 4 data record handled
by the 10cs (see Figure 7). The field contains an in-
teger (right-justified) that specifies the number of
positions of core storage required to contain the rec-
ord. The positions occupied by the Record Character-

1301 DISK STORAGE

Blocked, Variable-Length Data Records with Block Character Count,
Record Character Counts, and Record Marks

Figure 7. Form 4 Data Records on Magnetic Tape

RECORD FORM SUMMARY

The four forms of data records acceptable to the
10Cs are summarized in Figure 9.

Standard Tape Labels

Optional tape label routines have been included in
the 10cs to ensure that the correct tapes are made
available to using programs, and to facilitate the main-
tenance of tape libraries. These tape label routines are
based on use of 1410 80-character or m8M Standard
120-Character header and trailer labels. Header
labels are the first record on each reel of tape, and

Block
Index Point gharacfer Index Point
HAT  HA2 RAI ount Record
Gap [_|Gap r—]GapI | Gap|BCCH
Unblocked Data Records, with Block Character Count, without Record Marks (F‘L‘l“ Track)
Index Point Index Point
HA1 HA2 RAIT Record 1 RA2 Record 2 RA3 Record 3
Gap[ loes[ loep[ oedlscqy lcapl lcep[BCCi] lcap]  |Gop [scCt

Unblocked Data Records, with Block Character Count, without Record Marks (Single Record)

Figure 6. Form 3 Data Records in 1301 Disk Storage



1301 DISK STORAGE

Block
\
4] Fixed
Index Point ,___F'XEd (____lx,f___\
HAI HA2 RA1 Record 1 + Record 2 +
Gap[ _|Gep[ Joap[ Jeep[ecc]  frec [ irecd L19
Blocked, Variable-Length Data Records with Block Character Count,
Record Character Counts, and Record Marks (Full Track)
Figure 8. Form 4 Data Records in 1301 Disk Storage
Block Record Record Block
Un- Fixed- | Variable- | Fixed- | Variable- | Character | Character
blocked | Blocked | Length | Length Length | Length Count Count
Form 1{Must be May be either
Form 2 Must be | Must be Must be
Form 3 [Must be May be either Must have
Form 4 Must be | May be either Must be Must have | Must have

Figure 9. Record Form Summary

serve to identify the tape. Trailer labels are, except
for a tape mark, the last record on each reel of tape.
They indicate whether or not a reel is the last reel of
a file. The formats of the 1410 80-character and BM
Standard 120-Character header and trailer labels are
discussed in the material that follows.

1410 80-CHARACTER TAPE LABELS

80-Character Temporary Header Labels: An 80-char-
acter temporary header label followed by a tape mark
should appear on each reel of tape that is to become
part of a file that uses 1410 80-character labels. The
80-character temporary header labels must conform
to the format shown in Figure 10.

Field No. | Positions | Contents Description
1 1-5 THDRbL Label Identifier
2 6-10 XXXXX Reel Serial Number
3 11-30 Blanks
4 31-35 YYDDD Creation Date
5 36-40 Blanks
6 - 41-80 Miscellaneous | May be used to include other
pertinent information

Figure 10. 1410 80-Character Temporary Header Label Format

Label Identifier. The label identifier (Field 1) con-
sists of the characters 1uprb. The label identifier indi-
cates to the 10cs that the record containing these
characters is a tape header label.

Reel Serial Number. The reel serial number (Field
2) is a five-digit number that is assigned to the reel

when it enters the tape library of the using installation.

Field 3. This is a 20-position field that contains
blanks. ‘

Creation Date. The creation date (Field 4) is a
five-digit number. The first two digits of this number
specify the year; the remaining digits the day of the
year this label was placed on the reel.

Field 5. This is a five-position field that contains
blanks.

Miscellaneous. Field 6 can be used to include other
information relevant to the label.

1410 80-Character Header Labels: The 1ocs can re-
place 80-character temporary header labels with 1410
80-character header labels during execution of the
user’s object program. The 1410 80-character header
labels must conform to the format shown in Figure 11.

Field No. | Positions | Contents Description
1 1-5 THDRb Label Identifier
2 6-10 XXXXX Reel Serial Number
3 11-15 XXXXX File Serial Number
4 16-20 =xxxb Reel Sequence Number
5 21-30 XXXXXXXXXX File Identification
6 31-35 YYDDD Creation Date
7 36-40 =xxxb Retention Period
8 41-80 Miscellaneous | May be used to include other
pertinent information

Figure 11. 1410 80-Character Header Label Format

Label Identifier. The label identifier (Field 1) con-
sists of the characters 1uprb. The label identifier indi-
cates to the 10Ccs that the record containing these
characters is a tape header label.

Basic Use of the tocs 9



Reel Serial Number. The reel serial number (Field
2) is a five-digit number that is assigned to the reel
when it enters the tape library of the using installation.

File Serial Number. The file serial number (Field
3) is a five-digit integer that is equal to the reel serial
number of the first reel of the file.

Reel Sequence Number. The reel sequence number
(Field 4) is a three-digit number preceded by a
hyphen and followed by a blank character. It identifies
the position within the tape file of this particular reel
of the file (e.g., -007b appearing in this field would
indicate that the reel is the seventh reel of the file).

File Indentification. The file identification (Field
5) consists of ten characters, and serves to identify the
tape file to which the reel belongs.

Creation Date. The creation date (Field 6) is a
five-digit number. The first two digits specify the year;
the remaining digits the day of the year the label was
placed on the reel.

Retention Period. The retention period (Field 7) is
a three-digit number preceded by a hyphen and fol-
lowed by a blank character. The three-digit number
is the number of days the file is to be retained after
the creation date appearing on the same reel. The
I0cs can process retention periods of up to 365 days
for this type of label. If a file is to be protected beyond
this time, 999 should be placed in this field.

Miscellaneous. Field 8 may be used to include other
information relevant to the label.

1410 80-Character Trailer Labels: The 1410 80-char-
acter trailer labels must conform to the format shown
in Figure 12.

Field No. Positions | Contents Description
1 1-5 1EORb Trailer-Label Identifier
1EQFb
2 6-10 XXXXX Block Count
3 11-80 Miscellaneous | May be used to include other
pertinent information

Figure 12. 1410 80-Character Trailer Label Format

Label Identifier. The label identifier (Field 1) con-
sists of the characters 1eorb if the reel is the last reel
of the file, or 1EoRbD if the reel is not the last reel.

Block Count. The block count (Field 2) is the num-
ber of blocks of data records that appear on the reel
of tape.

Miscellaneous. Field 3 may be used to include other
information relevant to the label.

IBM STANDARD 120-CHARACTER TAPE LABELS

120-Character Temporary Header Labels: A 120-
character temporary header label followed by a tape

10

mark should appear on each reel of tape that is to
become part of a data file that uses 1M Standard 120-
Character labels. These temporary header labels must
conform to the format shown in Figure 13.

Field No. Positions | Contents Description
1 1-5 THDRb Label Identifier
2 6-10 Blanks
3 11-15 YYDDD Creation Date
4 16-30 Blanks
5 31-35 XXXXX Reel Sequence Number
6 36-100 Blanks
7 101-120 | Miscellaneous | May be used to include other
pertinent information

Tigure 13. 1M Standard 120-Character Temporary Header
Label Format

Label Identifier. The label identifier (Field 1) con-
sists of the characters 1uprb. The label identifier indi-
cates to the 10cs that the record containing these char-
acters is a tape header label.

Field 2. This is a five-position field that contains
blanks.

Creation Date. The creation date (Field 3) is a five-
digit number. The first two digits specify the year; the
remaining digits the day of the year this label was
placed on the reel.

Field 4. This is a 15-position field that contains
blanks.

Reel Serial Number. The reel serial number (Field
5) is a five-digit number that is assigned to the reel
when it enters the tape library of the using installation.

Field 6. This is a 65-position field that contains
blanks.

Miscellaneous. Field 7 can be used to include in-
formation relevant to the label.

IBM Standard 120-Character Header Labels: The
10cs can replace 120-character temporary header labels
with 1BM Standard 120-Character header labels during
execution of the user’s object program. The 1BM Stand-
ard 120-Character header label must conform to the
format shown in Figure 14.

IBM Standard 120-Character Trailer Labels: The
10cs can write M Standard 120-Character trailer
labels at the end of each reel of tape. The format of
these trailer labels is identical to that of the 1BM Stand-
ard 120-Character header labels shown in Figure 14.

Label Identifier. The label identifier (Field 1) con-
sists of the characters 1uprb if the record is a header
label; 1eorb if the record is an end-of-reel trailer
label; and 1rorb if the record is an end-of-file trailer
label.



Description

Field Mo, | Position Contents
1 1-5 1HDRb
1EORb Label |dentifier
1EOFb
6 b Blank
2 7-10 XXXX Retention Period
3 11-15 XXXXX Creation Date
4 16=25 XXRXRRRXXX File ldentification
5 26-30 XXXXX File Serial Number
[ 31-35 XKXXX Reel Serial Number
36 b Blank
7 37-40 XXXX Reel Sequence Number
41 b Blank
8 42-44 bbb Reserved
9 45 X Density Indicator
10 46 x Checksum Indicator
11 47 x Block Sequence Indicator
12 48 X Tape Checking/Interpreting
Technique Indicator
13 49 x Tape Data Recording
Technigue Indicator
14 50 x Tape Data Processing
Technique Indicator
15 51-54 XXXX Creating System
16 55 X Record Format
17 ) 56-60 XXXXX Record Length
18 61-65 XXXXX Block Size
19 66 x Checkpoint Indicator
20 67-72 XXXKXX Block Count
21 73-74 bb Reserved
22 75-79 bbbbb Reserved
23 80 b Reserved
24 81-85 bbbbb Reserved
25 86-91 bbbbbb Reserved
26 92-100 | bbbbbbbbb Reserved
27 101-120 | Miscellaneous | Any other pertinent information

Figure 14. 1M Standard 120-Character Header/ Trailer
Label Format

Retention Period. The retention period (Field 2)
is a four-digit number (0001-9999) that represents the
number of days the file is to be retained after the
creation date specified in Field 3.

Creation Date. The creation date (Field 3) is a
five-digit number. The first two digits of this number
specify the year, the remaining digits the day of the
year the file, of which this reel is a part, was created.

File Identification. The file identification (Field
4) consists of ten characters that identify the file to
which the reel of tape belongs.

File Serial Number. The file serial number (Field
5) is a five-digit integer equal to the reel serial num-
ber of the first reel of the file.

Reel Serial Number. The reel serial number (Field
8) consists of five alphameric characters, other than
blank characters, assigned to the reel when it enters
the tape library of the using installation.

Reel Sequence Number. The reel sequence number
(Field 7) is a four-digit number that identifies the
position within the tape file of this particular reel
(e.g., 0007 appearing in this field would indicate that
this reel is the seventh reel of the file ).

Reserved. Field 8 is left blank. It is reserved for
future 1BM programming use.

Density Indicator (Field 9), Check Sum Indicator
(Field 10), Block Sequence Indicator (Field 11),
Tape Checking/Interpreting Indicator (Field 12),
Tape Data Recording Technique Indicator (Field 13),
and Tape Data Processing Technique Indicator (Field
14). Fields 9-14 are not applicable. The 10cs enters a
zero in each.

Creating System. Field 15 is used to specify the
Data Processing System on which the file was created.
The 10cs enters 1410 or 7010 (whichever is applicable)
in this field.

Record Format. Field 186 is used to indicate the data
record form used by the file. Form 1, 2, 3, or 4 records
are represented in this field by B, F, W, or X, respec-
tively.

Record Length. Field 17 is used to specify data
record length. For fixed-length data records, the 1ocs
enters the number of characters in each record. For
variable-length records, the 1ocs enters the number of
characters in the largest possible record.

Block Size. Field 18 is used to specify block size.
For blocked, fixed-length records, the 1ocs enters
the number of data records in each block. For blocked,
variable-length records, the 1ocs enters the maximum
number of characters that can be contained in a block.
If the file consists of unblocked records, this field
contains zeros.

Checkpoint Indicator. This indicator (Field 19) is
not applicable. The 10cs enters zero in this field.

Block Count. Field 20 is used to specify the block
count (i.e., the number of blocks of records on the
reel). The block count does not include header labels,
trailer, or tape marks. The block count is of signifi-
cance only in a trailer label. In header labels this field
is left blank.

Reserved. Fields 21 through 26 are reserved for
future 1BM programming use. The 10cs leaves these
fields blank.

Miscellaneous. Field 27 may include any informa-
tion relevant to the label.

Standard Tape Formats

When a tape file uses standard labels, the 1ocs can
accept only the tape formats shown in Figure 15.

Format A Format B

120 Character Header Label 80 Character Header Label

Tape Mark Data

Data Tape Mark

Tape Mark 80 Character Trailer Label
120 Character Trailer Label Tape Mark

Tape Mark

Figure 15. Tape Formats Acceptable to the 10cs
(Standard Labels)

Basic Use of the tocs 11



Input/Ovutput Areas

To read data records from or write data records on a
data file, at least one input/output area must be pro-
vided in core storage to contain the data records that
have been read or that are to be written.

The 1ocs permits the programmer to specify more
than one input/output area for each file so that he
may take advantage of the Processing Overlap special
feature.

The number of input/output areas used for each file
can have a direct bearing on the efficiency of the pro-
gram. When selecting the number of areas that are to
be used, the programmer should consider the follow-
ing:

1. Whether the program is input/output limited. If
the program has to wait for input/output operations
to provide records for processing or to write records
that have already been processed, the use of multiple
input/output areas can help reduce the running time
of the program.

2. The number of files in the program. If there are
many files, the number of input/output areas specified
per file may have to be limited to conserve core
storage.

3. The activity of the file. When the core storage
available for input/output areas is limited, the major
portion of that core storage should be allocated to
areas that are to be used by the most active files.

Single and multiple input/output areas are dis-
cussed separately, in the material that follows, to aid
the user in selecting the most suitable number of areas
for each file.

ONE AREA

When one input/output area is specified for a file, the
program must ordinarily wait until an input/output
operation has been executed before processing the
next record. For this reason, the programmer should
normally avoid specifying a single area unless one or
more of the following conditions apply:

1. Core storage is limited by other program require-
ments.

2. The file does not contain many records.

3. The file is seldom referenced by the program.

4. The file is read from or written on a unit-record
input/output device.

5. The 10cs does not allow the use of more than one
area. (Any such restriction is noted in the appropriate
section of this manual.)

MULTIPLE AREAS

The pause to execute an input/output operation noted
above can largely be eliminated by using multiple
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areas. When processing is completed in one area, the
program begins processing the data record or records
in the next area. At the same time, the 10cs reads into,
or writes out of the area in which processing was just
completed. Under these conditions processing is virtu-
ally continuous.

DA (Define Area) Statements

Autocoder pa statements are used to reserve and define
all input/output areas used by programs incorporating
the 10cs. pA statements used to define input/output
areas associated with unit-record or tape files ( Figure
16) must have the letter G preceded by a comma (, G)
as the last entry in the operand field of the header
line. This causes a group mark with word mark to be
placed immediately to the right of the low-order
position of the area. An example of the area this state-
ment will reserve in core storage is shown in Figure

17.

!Line s Label L"'Eperaﬁdz' " s s %0 (
o, AREA , [ .. |DA . |(other cperandsy 6, ., .. )
i

lo.2

PRI T U I S S G |

U T S S P T 1 JEa'

Figure 16. Unit-Record/Tape pa Statement

H<

Data

t
B-address

Figure 17. Input/Output Areas ( Unit-Record/Tape Files)

Work Areas and Indexing

If a file consists of blocked records or uses multiple
input/output areas, the programmer must decide
whether it is more economical to process each data
record in the input/output area(s) associated with
the file by indexing the area(s), or to move each
record into a work area and process it there. A general
rule is available to guide the programmer. The number
of positions of core storage occupied by an input/out-
put area associated with the relevant file should be
divided by four. If the result is less than the number
of indexed references required to process the data in
that area, a work area should be used. If the result is
greater, indexing should be used.



End of File

The 1008 determines that the end of a tape file has
been reached when any of the conditions noted below
has occurred.

FILE TYPE CONDITION
Tape Input  The file makes use of standard trailer labels,
and a 1eorb trailer label identifier has been
encountered on a reel of the file.
Tape Input  The file does not use labels, and a tape mark
has been encountered on a reel of the file.
Wrong-Length Records

The 1005 is capable of detecting wrong-length-record
conditions. It performs this function, depending on
the type of file, as follows:

1. For disk files, the 1ocs checks the length of the
record, as specified on the appropriate disk format
track, against the size of the input/output area into
which the record is read or from which it is written.

2. For input files that consist of Form 1 or Form 2
data records, a check is made to determine whether
the interrecord gap following the record or block of
records coincides with the group mark with word mark
that terminates the input area into which the record
or block was read. If the interrecord gap occurs before
or after the group mark with word mark, a wrong-
length-record condition is indicated.

3. For tape files that consist of Form 3 or Form 4
data records, the 10cs references the Block Character-
Count that precedes the relevant record or block of
records to perform the wrong-length-record check.
(The 10cs cannot make wrong-length-record checks
for tape files consisting of unblocked, variable-length
records that do not include a Block Character-Count. )

4, For unit-record files, the 10cs determines if the
length of the relevant input/output area coincides
with the size of the appropriate buffer in the 18m 1414
Input/Output Synchronizer.

DTF Staiement

The primary function of the prr statement is to define
the characteristics of the data file for which it was
written. Each DTF statement consists of five or more
entries, These entries may be broken down into those
required for a basic use of the 10cs and those required
for an extended use of the 10cs. The basic pTF entries
are discussed in this section; the extended DTF entries
are discussed in a later section.

GENERAL FORMAT

The p1F statement is written in the following manner.
The code DTF is entered in the operation field of one
line of the Autocoder coding sheet, and the name of
the file that is to be defined is entered in the operand

field of the same line. The entries relevant to this file
are then listed on succeeding lines of the coding sheet.
These entries must be selected from the entries dis-
cussed in this section or in the section on the extended
use of the 10cs. As each entry is included, the opera-
tion field of the affected line of the coding form must
be left blank. Operands of the same entry must be
separated by commas, unless otherwise noted in the
discussion of that entry. Labels included as operands
of an entry may be address modified.

All -entries may be followed by comments. These
comments must be separated from the entries by a
minimum of two consecutive blanks.

There are no restrictions on where the pTF statement
defining a particular file must appear in the user’s
source program.

A pTF statement cannot be written for a file that
refers to an input/output unit that has been designated
the system’s Standard Input Unit (s1v), Alternate
Input Unit (A1), Standard Punch Unit (spu), Stand-
ard Print Unit (spR), or System Operating File (sor).
(See the System Monitor publication for a discussion
of these units.)

Basic DTF Entries

The pTF entries required to make a basic use of the
1ocs are as follows:

DTF Header Line RECSIZE
SYMUNIT INDEX
FILEFORM PADCHAR
BLOCKSIZE ERRCHECK
IOAREAS ERROPTNS
EOFADDR RWDOPTNS
MODE LABEL
ORDER CHECK

DTF HEADER LINE
This entry is required. It must appear as the first
entry of every DTF statement. It consists of the code
pTF entered in the operation field of the coding sheet
and the name of the data file that is to be defined
entered in the operand field (see Figure 18).

The name of the file cannot be a linkage symbol.
(Linkage symbols are discussed in the System Monitor
publication.)

Line Label i’gperor 4

3 _sle : 15)ie ol2 25 30

[ T DTF . JFILENAME, , . . ..
L { 1

Lokt PR S U GOSN S S B T

0.2

Figure 18. prr Header Line

SYMUNIT

This entry is required. The first operand of this entry
indicates the type of input/output device used by the
file. The first operand must be one of the following:

Basic Use of the 1ocs 13



OPERAND EXPLANATION

1301 The file is read from or written in 1301 Disk
Storage.

TAPE The file is read from or written on magnetic
tape units.

READER The file is read from a 1402 Card Read
Punch or a 1442 Serial Card Reader.

PUNCH The file is punched on a 1402 Card Read
Punch.

PRINTER  The file is printed on a 1403 Printer.

1011 The file is read from a 1011 Paper Tape

Reader.

The second operand of the symMuNIT entry is the
name of the symbolic unit that is to be used for the
file. This name is used to assign a physical unit to the
file. (See the System Monitor publication for discus-
sions of symbolic units and physical units.) An ex-
ample of how this entry is coded is shown in Figure

19.

Label $p¢mﬂﬁl 25 50 " o 1
YMUN, Ih' 1301,MR9, ., . .,

2 P PR S P S SR

Figure 19. symunit Entry

FILEFORM

This entry is required. The operand of this entry indi-
cates the data record form used by the file. The
operand must be 1, 2, 3, or 4 to indicate, respectively,
Form 1, 2, 3, or 4 data records. An example of how
this entry is coded is shown in Figure 20.

IOAREAS

This entry is required for a basic use of the 10cs. It is
used to indicate to the 1ocs which input/output areas
are to be associated with the file.

The 10AREAS entry may have a minimum of one, and
a maximum of three operands. Each operand is the
label of an input/output area that is to be associated
with the file. Figure 22 shows an example of how
this entry is written. Every input/output area whose
label appears as an operand of this entry must be
defined by an Autocoder pa statement. (If the pro-
grammer wishes to use more than three input/output
areas to process a file, he must utilize the DTF FILELIST
entry. This entry is discussed under “Extended Use
of the 10cs.”)

OPERY
25 30 35 40 4
I0AREAL TOAREA2,IIAREAS j:?

Figure 22. 10aREAs Entry

EOFADDR

This entry is required for all tape and unit-record
input files. The operand of the EOFADDR entry is the
label of the end-of-file routine the programmer has
provided for the file. (This routine is entered when-
ever the 10cs determines that an end-of-file condition
has occurred on the file.) An example of how this entry
is coded is shown in Figure 23.

Figure 20. riLEFOorRM Entry

BLOCKSIZE

This entry is required. The operand of the BLOCKsIZE
entry is an integer equal to the number of positions of
core storage occupied by any one input/output area
associated with the file. The group mark with word
mark that terminates the area, the eight-digit disk
track address, and eight-digit disk record address (if
any) that precede the area are not included in this
integer. Figure 21 shows an example of how this entry
is written.

Line Label _J?pera Z_l S
N 3 sle 25 30 1] 40
s Label _;IS""“"{’%L. 26 30 38 20 i o.t. EOFADDR . USEREOF | ., . .. .. ... ]
ffriErorRm | TL L VR S PP D DN B
0,2 llLllIlllA T I ST SR ST S L . *;S

Figure 23. £oraDppR Entry

MODE

This entry is required for files that are read or written
in Load mode. It is also required for tape files that
are read or written in odd parity. Two of the possible
operands of the MopE entry are Loap and opp. The
Loap operand indicates that the file is to be read or
written in Load mode. The opp operand indicates the
file is to be read or written in odd parity. These
operands may be entered in any order, and either
operand may be omitted if it is not appropriate. See
Figure 24 for an example of how this entry is written.

Line Label perunz]z —( fperuriﬂ

5 _sle 15)i6 25 30 35 40 15li6 ol2t 25 39 35 40
0.1 BLOCKSIIZE BOQ . . i J{ ... LeAD,ODD. ., ... . ..., .
0.2 T 1 RS aa P SR S U S T ULV WA W AT VO U G B S I PRI IS T S S GRS s 4a1 1 L 1

Figure 21. BLocksIZE Entry
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ORDER

This entry is required for all files except tape files,
unless otherwise noted in the discussion of operands
that follows. The operand of the ORDER entry supplies
the rocs with the low-order character of the x-control
field of the input/output instruction required to
process the file. It must be one of the following:

OFPERAND
0,1,0r2

EXPLANATION

The file is an input card file and 0, 1, or 2 is

the stacker into which cards read from the file

are to be selected. If 1 is the appropriate oper-
and the entry is optional,

The file is an output card file and 0, 4, or 8 is

the stacker into which the punched cards that

belong to the file are to be selected. If 4 is the
appropriate operand, the entry is optional.

0 The file is a 1403 Printer file and the Write A
Line instruction is to be used to process the file.
If this operand is appropriate, the entry is op-
tional.

1 The file is a 1403 Printer file and the Write
Word Marks instruction is to be used to process
the file. (The Write A Line and Write Word
Marks instructions are explained in the publica-
tion, IBM 1410 Principles of Operations, Form
A22-0526.)

1 The file is a 1301 disk file that is to be read/
written by means of the Read/Write Single
Record instruction.

2 The file is a 1301 disk file that is to be read/
written by means of the Read/Write Full Track
Without Record Addresses instruction. If this
operand is appropriate, the entry is optional.

5 The file is a 1301 disk file that is to be read/
written by means of the Read/Write Full Track
With Home Address instruction.

6 The file is a 1301 disk file that is to be read/
written by means of the Read/Write Full Track
With Addresses instruction,

@ The file is a 1301 disk file that is to be read/

written by means of the Read/Write Cylinder

instruction.

0,4,0r8

The 1301 Disk Storage input/output instructions are
discussed in detail in the publication, IBM 1301 Disk
Storage with IBM 1410 and 7010 Systems, Form A22-
6670.

An example of how the ORDER entry is coded, is
shown in Figure 25.

Line Label Eperaﬁﬂ \
3 5{6 T 15(18 ] 25 30 35 40
0, JORDER | . . .| .. . .l6 ., ., {
o2 | i, L P P .)

Figure 25. orper Entry.

RECSIZE

This entry is only required for files that consist of
Form 2 or Form 4 records. If the file consists of Form 2

records, the operand of the RecsiZE entry specifies the
number of characters that appear in each data record
of the file. If the file consists of Form 4 records, the
operand of the REcsizE entry specifies the position,
in each data record, of the low-order digit of the
Record Character-Count. (The first position of a Form
4 tape record is considered 1, not 0, when determining
the position of the low-order digit of the Record Char-
acter-Count.) An example of how this entry is coded
is shown in IMigure 26.

Line Label fpercﬁﬂ
3 56 15[16 021 25 30 -]

0., RECSIZE , . |....|50 .. ..
1

0.2 PR R S B!

IFigure 26. necsizr Entry

INDEX

This entry is required for a basic use of the 10cs, if:
(a) the file uses blocked records or multiple input/out-
put areas, and (b) the programmer plans to access
data records in the input/output areas associated with
the file.

The operand of the INDEX entry is X1-X12, depend-
ing on the index register (1-12) the programmer
wishes to utilize. If this entry is included, and the file
is an input file, the 1ocs places, in the index register
specified, the high-order address of the data record
currently available to the using program. (See Figure
27.)

If this entry is included and the file is an output
file, the 10cs places, in the index register specified, the
high-order address of that portion of the current out-
put area that is available to the using program. (See
Figure 28.)

An example of how this entry is coded is shown
in Figure 29.

PADCHAR

This entry is not required. It is relevant only if the file
consists of blocked, fixed-length records (i.e., Form 2
data records). The papcHAR entry (Figure 30) causes
the rocs to pad the last block of the file with the char-
acter entered as the operand of this entry. The char-
acter entered may be any character except ==, ==, *, ¢,
or m, unless the file is to be sorted by the Generalized
Tape Sort which is an integral part of the 1410/7010
Operating System. In this case, the character entered
as the operand of this entry must be the character 9.
If this entry is omitted, the 1ocs pads with blank
characters. (Blank characters are also acceptable to
the Generalized Tape Sort.)

Basic Use of the1ocs 15
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+ Speci-
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Figure 28. prr iNpEX ( Qutput Files)
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Line Labe! peration )
5 sls 15li6 i 30 35 40
o INDEX | .| R
P N B I ‘......‘.‘........S

Figure 29. 1NpEx Entry

Line Label peraﬁg‘

5___sle : 15)i6 1 25 30 35 40
0.1, |PADCHAR . 3 AU A
0.2 b : P P PR U T S S S S T S N

Figure 30. PADCHAR Entry

ERRCHECK

This entry is not required. It may be used to cause the
tocs to check for wrong-length records and/or to
execute Write Disk Checks. The operands of the
ERRCBECK entry, and the operations those operands
cause the 10Gs to perform, are as follows:

OPERATION
This operand causes the IOCS to check for
wrong-length records. (It is recommended that
this operand be specified for all input files, all
unit-record output files, and all tape output files
that consist of Form 3 or Form 4 records.) If
this operand is omitted, the IOCS does not in-
terrogate the Wrong-Length-Record channel
status indicators.
This operand causes the IOCS to execute a
Write Disk Check after every Write Disk op-
eration performed on the file.

One or both of these operands can be entered, and
in any order. An example of how this entry is coded
is shown in Figure 31.

OPERAND
WLR

WDC

ERRCHECK,
I
% 70 B S G

Figure 31. ERRCHECK Entry

ERROPTNS

This entry is not required. It should appear only if
the file is an input file. It allows the programmer: (a)
to accept all records read by input operations executed
on the file that resulted in error conditions which the
10cs error procedures could not correct, or (b) to skip
such records. The operands of this entry are:

FUNCTION

This operand causes the IOCS to handle all
uncorrectable, erroneous records that occur
on the file as if they were error free (i.e., re-
lease them to the using program as the IOCS
would a record read into core storage with-
out error).

This operand causes the IOCS to read the
next logical record from the file into the in-
put area that contains the uncorrectable, er-
roneous record, thereby destroying that
record.

OPERAND
ACCEPT

SKIP

If this entry is omitted, the 10cs processes erroneous
records as if they were error free.

Each of the operands discussed excludes the other.
For this reason, only one may be specified in the same
ERROPTNS entry. Figure 32 shows an example of how
this entry is coded.

Line Label perati

3 sle : 15} golgl 25 30 35 49

o1, ERROPTINS KR e
]

0.2 TR S SR PP I S S S S S VA S L L L

Figure 32. ErroPTINS Entry

RWDOPTNS

This entry is not required. It is of significance only if
the file is a tape file. This entry allows the program-
mer to specify which reels of the file (if any) are to
be rewound, rewound and unloaded, or backspaced —
and at what point in the using program this action is
to be taken.

The operands of this entry indicate what action is
to be taken. The operand fields in which these op-
erands appear indicate which reels of the file are to
be acted upon and the time at which this action (if
any) is to be taken. The four operands that can appear
in the operand fields of this entry are:

OPERAND ACTION

R This operand causes the IOCS to rewind the
tape reels indicated, at the time indicated.

U This operand causes the IOCS to rewind and
unload the tape reels indicated, at the time
indicated.

B This operand causes the IOCS to backspace
the tape reels indicated, at the time indi-
cated.

N This operand causes the IOCS to take no

action on the tape reels indicated, at the
time indicated.

The four operand fields of this entry are:

OPERAND
FIELD AFFECTED REELS/TIME OF ACTION
First The first reel of the file is to be acted upon
at the time the file is opened.

Second Each reel of the file, except the first, is to be
acted upon at the beginning of the reel.

Third Each reel of the file, except the last, is to be
acted upon at the end of the reel.

Fourth The last reel of the file is to be acted upon

at the time the file is closed.

If this entry is included, all four operand fields
must appear. They must not be separated by commas.

If the file is a single-reel file, the second and third
operand fields should contain N.

If this entry is omitted, and the file is a tape file,
the 10cs rewinds each reel of the file at the beginning
and end of each reel. ‘
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An example of how this entry is coded is shown in
Figure 33.

Line56 LabelI IJgpemﬁocr;zI . s s ‘01
RWDOPTINS, RRUN . o, f
0.2 I : L PR PO S R S S T S s 7

Figure 33. rwpopTNs Entry

LABEL
This entry is not required. It is relevant only if the
file is a tape file that uses labels. The LABEL entry
provides the 10cs with the following information:

1. Whether the file uses 80-character or 120-char-
acter labels.

2. Whether the labels used by the file are standard
(i.e., 1410 80-character or 18M Standard 120-Character
labels) or nonstandard.

3. The file serial number, file identification, reten-
tion period, creation date, and reel sequence number
of the first reel of the file, if the file uses standard
labels.

The operands and operand fields of the LABEL entry
are as follows:

OPERAND

FIELD OPERAND

First 80, if the file uses 80-character labels; 120
if the file uses 120-character labels.

Second The five-digit file serial number, if the file
uses standard tape labels; NONSTD, if the
file uses nonstandard labels. (If NONSTD is
entered here, the rest of the operand fields
of this entry that follow this field are left
blank.

Third The file identification. If fewer than ten
characters are entered, the IOCS left-justi-
fies these characters and pads with blanks to
obtain a ten-character file identification.

Fourth The three-digit (80-character labels) or the
four-digit (120-character labels) retention
period.

Fifth The five-digit creation date.

Sixth The three-digit (80-character labels), or the

four-digit (120-character labels) reel se-
quence number.

If the file uses standard labels all six of the operand
fields discussed must appear in order. If the program-
mer does not wish to enter the indicated operand in a
particular operand field, he may omit that operand.
However, the comma that would normally separate
the omitted operand from the next operand (if any)

must be included. An example of how this entry is
written is shown in Figure 34,

CHECK

This entry is required only if the file uses labels and
the 1ocs is to check all or part of these labels. This
entry indicates to the 1ocs what portions of these labels
are to be checked. If this entry is omitted, the 10Cs
does not check any portion of the labels used by the
file. The operands, the label fields they cause the 10cs
to check, and the file type and label type affected by
these operands are as follows:

FILE LABEL METHOD OF
OPERAND LABEL FIELD  TYPE TYPE CHECKING
SER  File serial
number Input Header Direct Compare®
D File
identification Input Header Direct Compare®
SEQ  Reel sequence
number Input Header Direct Compare*
DAT  Creation date Input Header Direct Compare*
RET  Retention
period Output Header Old header creation
date < retention
period < current
date
CNT  Block count Input Trailer Direct Compare®
ALL  All the above

Information provided by pTF LABEL entry, updated by the
10cs where applicable, is compared against information read
from the relevant label by the 1ocs.

These operands can be entered in any order. If the
operands RET or ALL are omitted, output file header
labels are not read before creation of new header
labels, and the reel serial number fields in the new
output header labels contain blanks. The reason for
this is that the reel serial number for new output
headers are taken from the old output headers, which,
in this case are not read. An example of how this entry
is coded is shown in Figure 35.

Line Label peration (

s [ : 1slie 2021 25 30 35 40

o1 CHECK, | . | ... [SER,SEQ,RET . . ... .., 7{
I

9.2 M- P T P P S S S S R S S S SR

Figure 35. curck Entry

Sample DTF Statement

The basic pTF statement for a representative tape file
(i.e., a file that consists of Form 2 data records, uses

Line Label perati OPERAND

3 sie 1slie 25 3Q 38 49 LI E— 1] 80 —66 10

o1, WABEL, | 80 12345, ACOUNTSREC ,123,63220,,123 | N
|

0.2 PP R P I S S ST S S W T S S T S T S S S S S S S S S S S SR

Figure 34. rABEL Entry
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Line Label peraﬁ# OPERAND

H : 5l | 30 38 40 45 50 Y 80 65 70
ot | it ., IDTF  WSERFILE ., .. 0v v . N . e aoaa ]
F:z oyMunNTiT, 1 L ITAPESMRY, T s
o3, [F1LEFORM, R F e s .
0.4, [BLOCKSIIZE, .. l800, ., .. et i
lo,s, [LOARE.AS. . .,.AREAL,AREAZ. i
06 FOFADDR . . . EOFROUT . P .
0.7, |(MODE Enhy, Owt-ABe ause File rsm.MMoJe-Even Pawv-ﬂ‘.t i i .
0.8 (URDE.Rl Entry| | Aot, licable ) . . 4 0.0 u NN e ]
o9 |RECSIZE. . . 180 e e L P a4 ]
o |[INDEX, 1, ., N R N
o PADCHAR b 19 e R

1,2, lr‘.".RR.CJH.E:C.K. . L IWLR e e P S VO 0 VA S YA S S S0 S U S0 S U WA N S NOU U S S A S S W S
'3 ERROPTINS, .| ... . ACCERT .\ v 0 . e e
14, IRWDOPTNS, | . |RRUY 4 v v v v v i o L a1
s, LABEL 1 .. .| ..., |80 12345...Acou~r;.ﬂsc,.zzz,Jazzo.,.zza e
1.6, ‘c.H‘E‘C|K|‘|‘||A ‘1|.ALL P SIS S (AT S ST G S S P U S S Y SN SO T WO WA YA ST SN0 S SO SN0 S SHOT ST S ST SN T WS S W'
T ,ALLA.. Lsoa U U U N0 S S U U S S SN VA S SN0 T S S0 S S S G W S S Y n Lo 0o A " PR

Figure 36. Representative pTF Statement

1410 80-character labels, and is read or written in
Move mode, even parity ) is shown in Figure 36.

IOCS Macro-Instructions

The 10cs macro-instructions are Autocoder statements
entered in the user’s source program. When these
macro-instructions are encountered by the Autocoder
processor, they cause the processor to produce 1410 or
7010 machine-language instructions in the user’s object
program. These machine-language instructions cause
the 10cs to perform one or more of the functions of
which it is capable.

The 10cs macro-instructions may be divided into
those which cause the 10cs to perform the basic func-
tions discussed in the introduction to this publication
and those which cause the 10cs to perform additional
or extended functions. The basic 10cs macro-instruc-
tions are covered in the material that follows. The
extended 10Ccs macro-instructions are discussed under
“Extended Use of the 1ocs.”

Norte: All 10cs macro-instructions destroy the status
of the High, Low, Equal and Zero Balance Indicators,
but do not affect the arithmetic overflow or divide
overflow indicators.

Basic I0OCS Macro-Instructions

The basic 10cs macro-instructions are:

IOCTL OPEN, INPUT (Open Input File)

IOCTL OPEN, OUTPUT (Open Output File)

GET FILE (Make Next Logical Record Available)

GET FILE TO WORK (Make Next Logical Record Avail-
able and Move to WORK)

GET FILE TO FILE (Make Next Logical Record Available
and Move to Output Area)

PUT FILE (Write Logical Record)

PUT WORK TO FILE (Move from WORK and Write
Logical Record)

PUT FILE TO FILE (Move from Input Area and Write
Logical Record)

IOCTL CLOSE, INPUT (Close Input File)

IOCTL CLOSE, OUTPUT (Close Output File)

General Functions

Each of the basic 10cs macro-instructions causes the
106s to perform one or more general functions. These
functions are discussed in the material that follows.

IOCTL OPEN

The 10CTL OPEN macro-instructions cause the 1ocs to
perform the following functions:

1. Link with the System Monitor to assign input
and output files to the physical units specified for
those files in the appropriate DTF sYMUNIT entries and
AsoN cards. (The ason card is discussed in the System
Monitor publication. )

2. Rewind, rewind and unload, backspace, or take
no action on the first reel of tape input and output
files, according to the information supplied by the
relevant DTF RWDOPTNS entries (if any).

3. Read and check the header labels of tape input
and output files, according to the information supplied
by the appropriate DTF LABEL and CHECK entries.

4, Make the first output area associated with output
files available to the using program, and place the
high-order address of the output areas made available
in the index registers specified by the relevant DTF
INDEX entries (if any).

5. Force the first GET macro-instruction issued
against input files to fill the first input area associated
with those files, and schedule read operations to fill
any additional input areas associated with those files.
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GET

The GET macro-instructions cause the 10cs to perform
the following functions:

1. Make the next logical record of the indicated file
available to the using program in the area specified;
deblocking the record when necessary.

2. Schedule read operations to fill those input areas
associated with the indicated files (if any) that have
been processed by the using program.

3. Begin processing any end-of-reel condition en-
countered on the indicated file.

4. Cause an exit to be taken to the end-of-file
routine provided for the indicated file by the user, if
the 10cs determines that an end-of-file condition exists
on that file.

PUT

The puT macro-instructions cause the 10cs to perform
the following functions:

1. Prepare the current output area of the affected
file to receive the next logical record of the file.

2. Block data records in the current output area of
the affected file.

3. Schedule output operations that write on the
affected file the data record(s) in the current output
area of that file,

4. Begin processing end-of-reel conditions encoun-
tered on the affected file by branching to the 1ocs
Output End-Of-Reel routine.

5. Exit to the user’s end-of-file routine for the
affected file, if that file is a disk file and the rocs
determines that an end-of-file condition exists on
that file.

IOCTL CLOSE

The 10CTL CLOSE macro-instructions cause the 10cs to
perform the following functions:

1. Ensure completion of all requests pending for
input/output operations against input and output files.

2. Pad incomplete blocks of Form 2 records if the
affected files are output files.

3. Write all remaining records or blocks of records
(ie., those records or blocks that have not already
been written) from the output areas of output files.

4. Write a tape mark on tape output files following
the last data record or block of data records on those
files.

5. Assemble and write trailer labels for tape output
files that include a DTF LABEL or EXTEN entry in the prr
statements used to define those files.

6. Rewind, rewind and unload, backspace, or take
no action on the last reel of tape input and output
files, according to the information supplied by the ap-
propriate DTF RWDOPTNS entries (if any).
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Using the Basic Macro-Instruciions

Figure 37 illustrates the use of 10cTL OPEN, GET, PUT,
and I0CTL CLOSE.

IOCTL
OPEN
GET FILE]
PROCESS P
T
b
el
I.E
PUT FILE2
Y
e —t———
I User's !
| End-of-File |
| Routine !
- ——I— J—
IO0CTL
CLOSE

Figure 37. Basic Macro-Instructions

Coding the Basic Macro-Instructions

The basic 10cs macro-instructions are coded as noted
in the paragraphs that follow.

IOCTL OPEN, INPUT

This macro-instruction is used to open input data files.
The names of the input files that are to be opened
appear as the operands of this macro-intruction. A
maximum of eight files may be opened by each 10cTL
OPEN,INPUT macro-instruction. An example of how
this macro-instruction is coded is shown in Figure 38.

OPERAND
'] 45

0g a
NPUT, FLLES  FILEZ o te. _{

Figure 38. 10CTL OPEN, INPUT

IOCTL OPEN, OUTPUT

This macro-instruction is used to open output data
files. The names of the output files that are to be
opened appear as the operands of this macro-instruc-
tion. A maximum of eight files may be opened by



each 1I0CTL OPEN, OUTPUT macro-instruction. Figure 39
shows an example of how this macro-instruction is
coded.

OPERAND

Line l.abel

s sle : 30 36 40 45

0,1, A - OUT PUT, FILEL, FILLE2,efC,
0.2 MR P n P ST TS AT S STt TR S S
Figure 39. 10CTL OPEN, OUTPUT
GET FILE

The GET FILE macro-instruction makes the next logical
record from the affected file (e.g., the file labeled
ivFILE in Figure 40) available to the using program.
If a single input area has been specified for the file,
the record is made available in that area. If multiple
input areas are specified, the record is made available
in the area with which the 1ocs is currently working,
An example of how this macro-instruction is coded is
shown in Figure 40.

Line ‘ Label peroti
L €. 25 _30 35 40

i}
0,1, I\NYLABEL GET _JINFILE

02 ..A..l., N P ST S SO S T W S

Figure 40. GET FILE

GET FILE TO WORK

The GET FILE TO WORK macro-instruction, in addition to
the functions described under “cer FILE,” causes the
next logical record to be moved into an area other
than an input area associated with the file (e.g., the
area labeled work in the example of how this macro-
instruction is coded, shown in Figure 41).

Line Label
s §la \ 30 35 40 >
INFILE TO WORK ., o ;

perati
)

o, ANYLA] :EL ET. .

0,2 PR UN ST S S S P PR T S S T W S

Figure 41. GET FILE TO WORK

GET FILE TO FILE
The GET FILE TO FILE macro-instruction, in addition to
the functions described under “cer FILE,” causes the
next logical record to be moved into an output area.
If a single output area is specified for the affected file
(e.g., the file labeled ouTFILE in Figure 42), the record
is moved into that area. If multiple output areas are
specified, the record is moved.into the area with which
the 10cs is currently working,

To use GET FILE TO FILE, the programmer must
specify the prF INDEx entry for the affected output
file, if the affected output file uses multiple output

areas, or if the 1ocs is to build blocks of records in
the output area(s) of that file.

If the affected input and output files consist of
Form 4 data records, the next record is not immediate-
ly moved into the current output area. Under these
conditions the 10cs first checks the current output area
of the affected output file. If the area contains enough
positions to absorb the record, the 10cs then moves
the record into the output area. If there are not
enough positions, the contents of the output area are
written on the affected output file, and the data record
is moved into the output area as the first record of a
new block.

In either case, a PuT FILE must be issued against
OUTFILE to cause the 10cs: (a) to account for the
record just moved into the output area, and (b) to
select the next available portion of the output area.

NotEe: If this macro-instruction is used with two
files; one that consists of Form 3 records and one that
consists of Form 4 records: (a) the DTF RECSIZE entry
for the Form 4 file must have the character 4 as its
operand, and (b) the input area(s) associated with
the Form 3 file must have a word mark over its high-
order position.

An example of how this macro-instruction is coded
is shown in Figure 42.

Line Label erohz‘Z S
3 5|6 1 38 40
o, NYLA.BEL . (.N.FJ LE To S OUTEL. ILLLL§

0.2

...... T SR S T G S

IFigure 42. GET FILE TO FILE

PUT FILE

PUT FILE causes the 10cs to write a data record, or a
complete block of data records, on the affected file
(e.g., the file labeled ourtFiLE in Figure 43). If a
single output area was specified for the file, the record
or block is written from that area. If multlple output
areas were specified, the record or block is written
from the output area with which the 1ocs is currently
working. This macro-instruction can be used with files
consisting of Form 4 records only when used in con-
junction with puT FILE, FORM4. (See “PUT FILE, FORM4,”
under “Extended Use of the 10cs.”) An example of
how this macro-instruction is coded is shown in Fig-
ure 43.

sLine Label LElgpemﬁﬁgl - 50 s a0 3
0.1, ANVLAHEA PUT. . |IOUTE(LE . ...

0.2 s .‘.I.l....‘ PN U S ST R S

I ST R ¢ }

Figure 43. pPUT FILE
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PUT WORK TO FILE

PUT WORK TO FILE, in addition to the functions des-
cribed under “pur FILE,” causes a data record in an
area other than an input/output area (e.g., the area
labeled work in Figure 44) to be moved t6 the cur-
rent output area of the affected file (e.g., the file
labeled outFiLE). An example of how this macro-
instruction is coded, is shown in Figure 44.

Figure 44. PUT WORK TO FILE

PUT FILE TO FILE
PUT FILE TO FILE, in addition to the functions de-
scribed under “PuT FILE,” causes the next logical record
in the current input area of the affected input file
(e.g., the file labeled iNFiLE in Figure 45) to be
moved into the current output area of the affected
output file (e.g., the file labeled ourrFiLE in Figure
45).

Note: If this macro-instruction is used with two
files; one that consists of Form 3 records and one that
consists of Form 4 records: (a) the prF RECSIZE entry
for the Form 4 file must have the character 4 as its
operand, and (b) the input/output area(s) associ-
ated with the Form 3 file must have a word mark
over its high-order position.

To use PuT FILE TO FILE, the programmer must
specify the pTF INDEX entry for the affected input file,
if that file uses multiple input areas or consists of
blocked records.

An example of how this macro-instruction is coded
is shown in Figure 45.
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! 25 0 3 40
LNFILE TO OQUTFI.LE
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Figure 45. PUT FILE TO FILE

IOCTL CLOSE, INPUT

This macro-instruction is used to close input data files.
The names of the input files that are to be closed
appear as the operands of this macro-instruction. A
maximum of eight files may be closed by each 1ocTL
CLOSE,INPUT macro-instruction. Figure 48 shows an
example of how the macro-instruction is coded.

Line Label perati OPERAND
18] 28

30 3 a0 48
10CTLCLOSE  INPUT,, FlLEL LLE2 e}c

e

Figure 46. 10CTL CLOSE, INPUT

IOCTL CLOSE, OUTPUT

This macro-instruction is used to close output data
files. The names of the output files that are to be
closed appear as the operands of this macro-instruc-
tion. A maximum of eight files may be closed by each
IOCTL CLOSE, OUTPUT macro-instruction. Figure 47
shows an example of how this macro-instruction is

coded.

OPERAND

49 435
FlLE2,cte ‘

Figure 47. 10CTL CLOSE, OUTPUT

Note: No GET or PUT macro-instruction should be
issued against a file before the file is opened or after
the file is closed by the appropriate 10cTL macro-
instruction.



This section provides the information necessary to
make use of the additional or extended capabilities of
the 10cs. These capabilities enable the 10cs to:

1. Use additional input/output areas to process a
file. (See the DTF 10AREAS, and FILELIST entries. )

2. Provide exits to user-written error, service and
tape label routines. (See, respectively, the pIF
ERRADDR, INTADDR, LINEl, LiNE2 and wLINEl ABOVE
entries, and the discussions of user-written error,
service, and tape label routines. )

3. Allow one File Table Extension to be used for
more than one file. (See the DTF EXTEN entry. )

4. Provide deferred forms of the cer and PuT macro-
instructions. (See GET FILE, DEFER and PUT FILE, DEFER,)

5. Provide an additional method of writing block-
ed, variable-length records on output files. (See the
DTF LENGTH entry and PUT FILE, FORM4.)

6. Alter the stacker into which punched cards are
to be selected during execution of the object program.
(See pur FiLE,d; PUT WORK TO FILE,d; and PUT FILE
TO FILE,d. )

7. Release partially processed blocks of data re-
cords. (See 10CTL RELSE. )

8. Force end-of-reel conditions. ( See 10CTL FEOR. )

9. Write checkpoints. (See 10cTL CHKPT. )

10. Write specified areas of core storage on the
console printer. (See IOCTL TYPE, AREA and IOCTL TYPE,
AREA, DEFER. )

11. Perform certain input/output unit control func-
tions, ie., the rewinding or rewinding and unloading
of tape reels. (See the UNCTL macro-instructions.)

Extended DTF Entries

The extended prF entries may be broken down into
basic entries with additional or extended operands
and purely extended entries. These entries are listed
below and discussed in the material that follows.

BASIC PLUS
ADDITIONAL OPERAND(S) EXTENDED
MODE ERRADDR
ORDER LENGTH
IOAREAS INTADDR
ERRCHECK LINE1
LINE2
LINE1 ABOVE
EXTEN
FILELIST

Bl

Extended Use of the IOCS

MODE

In addition to the operands discussed previously in
this publication, a third operand may be included in
this entry. This operand may be any Autocoder data
move instruction mnemonic (e.g., MBCG). Figure 48
shows an example of how this entry is coded.

If the file is a Load mode file, all data move in-
structions generated as part of GET or PUT macro-
instruction calling sequences (i.e., the coding gen-
erated by a Ger or a pur) that reference the file, are
normally assembled as MRCwM move instructions. If
the file is a Move mode file, all such data move instruc-
tions are normally assembled as MrRcM move instruc-
tions. If the third operand of the MoDE entry is
included, the Autocoder mnemonic entered as this
operand is substituted for the move instruction nor-
mally assembled (i.e., MRCWM Or MRCM).

If the third operand is included and one or both
of the other operands (i.e., LoaD and opp) are omitted,
the comma(s) that would normally separate the
omitted operand(s) from the next operand must be
retained. (See Figures 49 and 50.)

Line Label Eporoﬁgl s
5 sl 15/16 1 30 35 40
0.1, JLOAD,0DD, MRCG . . . . ...

MODE, , .. .|..
|

0.2 NS S R

IR B T S U SO S S W A B S W S SN

Figure 48. mopE Entry (Third Operand)

Line

Lol)ell . 'E pemrig.ﬂ 26 B
JODE | N LOAD, »MRCG . . . .\ ..
P S S T T B R AL

I P S G T W

0,1,
0,2

P

4 x PR M

Figure 49. mMopE Entry (opp Omitted)

bel B r'zg]
Labe! ) perati . .

Sl6
_|MODE ... L aMRCG . i
]

P ST R S s U VT U S Y S S S S S S S S W'Y

Figure 50. mope Entry (roap and opp Omitted)

ORDER

The following characters, in addition to those dis-
cussed previously, may appear as the operand of this
entry:
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OPERAND EXPLANATION

9 The file is an input card file and the stacker
into which cards read from the file are to be
selected is specified during execution of the
program by the UNCTL FILE,SSF,d macro-
instruction. (If this operand is used, only
one input/output area may be specified in
the DTF IOAREAS entry.)

7 The file is a disk file and the Write Format
Track instruction is to be generated for the
file.

Note: The following entries are not specif-
ically prohibited. However, it should be
noted that their usefulness is limited.

4 The file is a 1301 disk file and the Prevent
Seek Complete instruction is to be generated
for the file.

8 The file is a disk file and the Set Access In-
operative instruction is to be generated for
the file.

9 The file is a disk file and the Release in-

struction is to be generated for the file.

The character entered as the operand of the orper
entry becomes the low-order character of the x-control
field of all the input/output instructions generated
for the file. These input/output instructions are con-
tained in the 10rw’s (Input/Output Request Words)
that are used to process the file. (10rw’s are discussed
under “Internal Operation of the 10cs.”)

An example of how this entry is coded is shown in
Figure 51.

Figure 51. orbeR Entry

IOAREAS

The 10AREAS entry causes the 1ocs to generate an In-
put/Output Request Word (1orw) for each input/
output area whose label appears as an operand of the
entry. The 1ocs uses the 10rw’s generated to schedule
and implement input/output operations on the file.
If the programmer plans to generate these 10rRW’s, this
entry is not required. (Input/Output Request Words
are discussed under “Internal Operation of the rocs.”)

The 10AREAS entry may have a fourth operand that
was not covered in the previous discussion of the
IOAREAS entry (see Figure 52). The fourth operand
may be any label that consists of from one to nine
alphameric characters. The 10cs takes this label, adds
the character A, B, or C, and assigns the modified
label, respectively, to the first, second (if any), and
third (if any) 1orw generated by the other operands
of this entry.

If less than three input/output areas are specified
by this entry, and labeling of the 1orw’s that are
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generated is desired, the comma(s) that would nor-
mally separate the labels entered as the second and/or
third operands must be included in the entry (see
Figure 53).

Line Lobel perati
151

OPERAND 3
4 40

0.1, ILOAREAS,

30 35 49 $
T0AREAL, LOAREAZ » TOAREA3, LABEL

] P

Figure 52. 10aREAs Entry (Four Operands)

3LinesL Label
0., LOAREAS, . .

0.2

"
:.r_.Epem 'ZEL. 25 30 35 a0

LOAREAL., .., LABEL, .

e )

P ST S SN S e T T S T B

Figure 53. 10aRreas Entry (Two Operands Omitted, Labeling
Desired )

ERRCHECK

In addition to the operands discussed earlier, this
entry has two other possible operands (see Figure
55). They are:

OPERAND
STORE

EXPLANATION

This operand causes the IOCS to store the
contents of the E- or F-address register
(whichever is appropriate) in the Address
Register Field of the affected IORW after
execution of the input/output instruction in
the Input/Output Operation Field of the
IORW, (IORW'’s are discussed under “In-
ternal Operation of the IOCS.”)

This operand should not be specified if

the file consists of variable-length records,
and the WLR operand has been specified
for the file. Under these conditions, the
IOCS places the length of the last record
read from the file in the Address Register
Field of the relevant IORW, instead of the
contents of the E- or F-address register.
b This operand can be any single character.
If this operand (hereafter referred to as the
fourth operand) is included, it must always
be the last operand of the ERRCHECK
entry. This operand is used to prevent the
IOCS from checking, after each input/output
operation performed on the file, those chan-
nel status indicators whose associated BCD
bits are not included in the BCD code of
the character entered. Extreme caution must
be expected when using the operand. The
channel status indicators and their associated
BCD bits are shown in Figure 54.

Note: The 10cs does not consider the Busy channel
status indicator (i.e., 2 bit) an error indicator. If this
indicator is on, the 10cs does not indicate that an
error condition exists on the relevant file. Instead, the
rocs immediately retries the affected input/output
operation.



Channel Status | Associated BCD
Indicator Bit
B Wrong-length record
A No Transfer
8 Condition
4 Data Check
1 Not Ready

Figure 54. Channel Status Indicators and Associated Bcp Bits

If the fourth operand is omitted, the wLr operand
is included, and the file consists of Form 1 or Form 2
records, the 10cs checks all the channel status indi-
cators. If this operand and the wLr operand are
omitted, regardless of the record form used by the
file, the 10cs checks all the channel status indicators
except the Wrong-Length-Record indicator.

If the fourth operand is used, its Bcp code does not
include the B bit, and the file consists of Form 1 or
Form 2 records, the 10cs does not interrogate the
Wrong-Length-Record indicator, even if the wir
operand has been specified. If the file consists of Form
3 or Form 4 records and the wLRr operand was speci-
fied, the 1ocs makes a program check for wrong-length
records by contparing the length of the record just
read or written with the relevant Block Character-
Count regardless of whether the fourth operand is
used and whether it contains a B bit.

If the fourth operand is used and any of the other
operands are omitted (i.e., WLR, WDC, or STORE), the
comma that would normally separate the omitted
operand from the next succeeding operand must be
included (see Figure 56).

Lobel Jlgpmﬂgl

Line
\, lERRCHECK | .. ..
0.2, .‘|.:.--..|-..x..nn PR R T ST U

ST.ORE, WL

Figure 55. ErrcHECK Entry (Four Operands)

i abel i
Hne Lobel J.!B”ro'ﬂm 25 30 3% 19_;
erggcﬂ.e'eg.x o sTORE s o
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Figure 56. ERRcHECK Entry (Two Operands Omitted; Fourth
Included.

ERRADDR
This entry is not required. It is used to specify the con-
ditions under which the 10cs is to exit to an error
routine the programmer has provided for the file.

The ERRADDR entry may have a minimum of one, and
a maximum of six operands. The first operand is the
label of the error routine the programmer has pro-

vided for the file. (This operand may be omitted. If
it is, the comma that would normally separate it from
the next operand must be included in the entry.)
Each of the second through sixth operands consists
of a single character. The characters that may appear
as these operands are shown in Figure 57.

Filetype | Character | Channel Status Indicator(s)
1 Not Ready
4 Data Check
8 Condition (End-of-File)
- Wrong Length Record
8 M Data Check and Wrong Length Record
il Q Condition and Wrong Length Record
* Data Check, Condition, and Wrong Length Record
@ Dqta Check and Condition
1 Not Ready (i.e., 7631 File Control Off-Line)
9 Condition (i.e., 1301 Disk Storage Circuit Check,
Invalid Operation code, or Write Disk Check
Without Mode setting)
5 Data Check (i.e., Parity Check)
v Data Check, NoTransfer (i.e. , Invalid Track Number) ,or
Data Check, No Transfer, and Cond (i.e., Mode Check)
™ 4 No Transfer, Condition (i.ex, No Record Found, 1301
g Disk Storage Circuit Check, or 7631 File Control
Circuit Check)
4 Data Check
M Wrong Length Record, Data Check
8 Condition {i.e., 1301 Disk Storage Circuit Check)
Q Wrong Length Record, Condition (i.e., 1301 Disk
Storage Circuit Check plus Wrong Length Record)
A No Transfer (Write Inhibit Switch on 7631 is ON)
- Wrong Length Record (i.e., Incorrect Format Length, or
No GM-WM at End of Disk Control Word)

Figure 57. Acceptable Characters

If: (a) the channel status indicator(s) turned on
by an error condition, or conditions, that occurred on
the file exactly match the channel status indicator(s)
indicated by the Bcp code of one of the single-char-
acter operands, and (b) two commas do not appear
between the first operand and the single-character
operand (see the second and third operands shown
in Figure 58), the 1ocs performs two operations. It
bypasses its normal error procedures and causes a
branch to be executed to the user’s error routine. (If
the first operand has been omitted, the 10cs bypasses
its normal error correction procedures, and accepts the
record. )

Note: This is the only type of exit that may be

specified for files that reference unit-record devices.

If: (a) the channel status indicator(s) turned on
by an error condition, or conditions, exactly match the
channel status indicator(s) indicated by the Bcp code
of one of the single-character operands, and (b) two
commas do appear between the first operand and that
single-character operand (see the fourth, fifth, and
sixth operands shown in Figure 58), the 1ocs causes
a branch to be executed to the user’s error routine
only if the normal 10cs error procedures have been
executed, and the condition or conditions could not
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be corrected. (If the first operand has been omitted,
no branch is executed and the relevant operands be-
come redundant. )

Any single-character operand of this entry whose
Bcp code includes the B bit, cannot have its intended
effect, if: (a) the file consists of Form 1 or Form 2
data records, and (b) neither the wir operand nor
a fourth operand whose Bcp code includes the B bit
have been specified in the p1¥ ERRCHECK entry for the
file. If the file: (a) consists of Form 3 or Form 4 data
records, and (b) the wrr operand has been specified
in the ErrcHECK entry for the file, any single-char-
acter operand of the DTF ERRADDR entry whose BcD
code includes the B bit will have its intended effect,
even though the Bcp code of the fourth operand speci-
fied in the ERrcHECK entry for the file does not include
the B bit.

Label }J?EeratijglL }
Si6 | 1508 1 26 30 35 49
€R‘R.A.D.DIR. L = U.SAE.Q‘E.R.RQ A PR X - X
: 1 A—hﬂ—t—t—]
FENETTPIN EFEE EE S S R AR T S

Figure 58. ERRADDR ‘Entry

Disk Files: A group mark entered as the second or
sixth operand of the pTF ERRADDR entry for a disk file
causes the 10cs to exit to the user’s error routine if
any channel status indicator is turned on as the result
of an input/output operation performed on the file.

If the group mark is entered as the second operand,
the normal 10ocs error procedures are bypassed, and
any subsequent operands are redundant. (See Figure
59.)

If the group mark is entered as the sixth operand,
the normal 10cs error procedures are not bypassed. In
this case, any operand except the group mark operand
entered after the double comma entry is superfluous.
(See Figure 60.)

If the group mark appears as the sixth operand and
the programmer wishes to omit one or more of the
other operands, a comma must be substituted for each
missing operand. (See Figure 61.)

ﬁwjiL N

30 35 4
USERERR, ¥ , . ... . .

Figure 59. ERrADDR Entry (Second Operand; ==)
Line Label perati 3
15)ie i 26 30 35 a0
0.1, ERRADDR . | ., . [VSERERR, 1., . 3
1
0,2 PRSI T R i P T W S S R S S S A S ST S T Y

Figure 60. erraDDR Entry (Sixth Operand; =)
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Line Label jEperati
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IFigure 61. ERRADDR Entry (Operands Omitted)

In Figure 61, the first two commas entered before
the group mark operand represent the omitted fourth
and fifth operands. The third and fourth commas are
the normal double-comma entry.

LENGTH

This entry is required if the file consists of Form 4
data records and the programmer plans to use the
PUT FILE,FORM4 macro-instruction to write on the file.
The operand of the LENGTH entry is a label the 10cs
assigns to Field 12 of the File Table associated with
the file. (This label must not be a linkage symbol.
This label refers to the low-order position of the field.)
Whenever the programmer is going to use the pur
FILE,FORM4 macro-instruction, he must first place, in
this field, the estimated maximum length of the data
record that is to be handled. The manner in which the
1ocs utilizes this information is discussed under pur
FILE,FORM4. An example of how this entry is coded is
shown in Figure 62. (See “The Extended 1ocs Macro-
Instructions” for a discussion of pur FiLE,FORM4 and
“Internal Operation of the 10cs” for a description of
the File Table.)

SLiness Label‘ mEperqﬁ;ﬂJﬂ 2 s0 s 40 g
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IMigure 62. LENGTH Entry

INTADDR
This entry is not required. It is used to cause a branch
to be taken to a service routine provided for the file
by the programmer whenever execution of an input/
output operation (other than a Seek Disk operation)
is completed on the file.

The operand of the INTADDR entry is the label of the
user-written service routine provided for the file.

If the pTF ERRADDR and INTADDR entries are both
specified for the same file, the user’s service routine is
not entered if an input/output operation completed
on the file results in an error condition, or conditions,
that cause the 10cs to exit to the error routine the
programmer has provided for the file.

If the skip operand of the pTF ERROPTNS entry and
the INTADDR entry are specified for the same file, the



user’s service routine is not entered if an input/output
operation completed on the file results in an error
condition, or conditions, that the 10cs error procedures
cannot correct. An example of how this entry is writ-
ten is shown in Figure 63. (User-written service rou-
tines are discussed under “User-Written Routines.”)
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Figure 63. INTADDR Entry
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Figure 64. 10ocs Tape Label Routines

JLRN/

/LRP/

LINE1

This entry is not required. It is of significance only if
the file is a tape file that uses labels. This entry allows
the programmer to specify up to four exits to tape
label routines the user has provided for the file.

There are 16 exits (labeled A-H, J-N, P-R) available.
These exits are in the 10cs tape label routines. The
position of each of these exits within the various 10cs
label routines is shown in Figure 64 (e.g., Exit A in
the Input Beginning-of-Reel routine). The system
symbols that identify the return points from these
exits are also shown in Figure 64 (e.g., /LRA/; the
return point from Exit A.)

Output End
of Reel Routine

No

xit P
Use
No

Assemble
Trailer

Write
Trailer
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The exits provided are taken depending on which
reel of the file the relevant 1ocs label routine is
processing. The characters R, F, or B indicate which
reels of the file are to be affected, as follows:

CHARACTER REELS AFFECTED

R All reels of the file except the first, if the
IOCS tape label routine in which the exit
is to be taken is an input routine. All reels
of the file except the last if the affected
IOCS label routine is an output routine.

F Only the first reel of the file, if the affected
IOCS label routine is an input routine. Only
the last reel, if the affected IOCS label
routine is an output routine.

B All reels of the file, regardless of the IOCS
label routine in which the exit is to be taken.

Each exit that is to be taken is coded as shown in
Figure 65.

X Y, USERLABEL

“» _]:__—— Label of the user's routine

The character R, F, or B

The exit label (A-R).

Figure 65. Coding Format for Exits to User-Written Label
Routines (LINEL)

From one to four exits can be specified using this
entry. The label LNE] is entered in the proper field
of the line of the coding sheet used for this entry and
the relevant exits are specified on that same line. Each
exit specified must be separated from the next by a
comma. An example of how this entry is coded is
shown in Figure 66.

LINE2

This entry cannot be used unless the LINE] entry has
been specified. This entry allows the programmer to
specify from one to four additional exits to user-
written tape label routines. Each exit is coded as
described under the LNEl entry, and must be sepa-
rated from the next (if any) by a comma. An example
of how this entry is coded is shown in Figure 67.

LINE] ABOVE

This entry is used to specify exits from the 10cs tape
label routines to tape label routines written for the file

i 25 30 35 20

o;e%
. |ER, US.ERLB.LS, AF., USERLBLE, . 4

PRV N SO S T SO S WY VA S U S S S R S G S

Figure 67. LINE2 Entry

by the programmer when more than eight such exits
are desired. This entry is not required.

The LINE] ABOVE entry cannot be included if the
LINE]L entry has been specified for the file.

The desired exits are specified by providing coding
of the format shown in Figure 68 for each exit. The
exits and characters that can be included in this coding
are the same as those discussed under the prr LINE]
entry.

OPERAND
!Una A Label I-,-Epemﬂz 50 - 10 o5 1
o1, ABEL . [oCW ., |ADDRAB, _ (Labe( of User's Tope label Roufine)
0.z e P, . Pwe L. (ExitA,Cheracter & )
fo.s | | . i

Figure 68. Coding Format for Exits to User-Written Label
Routines (LINE]1 ABOVE)

Once the desired exits are specified, the relevant
coding must be placed before the prr Header Line
entry for the file, as shown in Figure 69, and must be
preceded by a single-character pcw like that shown on
Line 1 of Figure 69. (This character can be any
character except a special character such as $.) To
complete the entry, the exact coding shown on Line
13 of Figure 69 must be included among the ptr
entries for the file.
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Figure 69. Placement of Coding for Additional
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Figure 66. LINEl Entry
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EXTEN

This entry is not required. It applies only to tape files
that use labels which the 10cs is to check. This entry
can be used to label the File Table Extension gen-
erated for the file by the prF LABEL entry. If the pIF
LABEL entry has been omitted, the EXTEN entry must
be used to indicate which File Table Extension the
10cs is to reference while processing the labels of the
file. (The File Table Extension is discussed under
“Internal Operation of the 10cs.”)

The operand of the EXTEN entry is one of the fol-
lowing:

1. For files where the DTF LABEL entry has been
specified, it is the label assigned to the File Table
Extension generated by the pTF LABEL entry.

2. For files where the pTF LABEL entry has been
omitted, it is the label that has been assigned to a
File Table Extension the programmer generated, or
a File Table Extension generated by thé prF LABEL
entry specified for another file. An example of how
this entry is coded is shown in Figure 70.

!_L—i:eéls Label &Eperaﬁzly " 30
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Figure 70. EXTEN Entry

FILELIST

This entry is used to associate 10rRw’s the programmer
has generated with a specific data file. The operand of
the FILELIST entry is the low-order address of the
Link Field of an 1orw, or the first of a list of 1o0”rRW’s
the programmer has created.

The 10cs places this address in Field 5 of the ap-
propriate File Table, if the pTF 10AREAS entry has not
been specified for the file. If the DIF 10AREAS entry has
been specified, the 10cs places this address in the Link
Field of the last Torw on the File List associated with
the file. (File Tables and File Lists are discussed
under “Internal Operation of the 10cs.”) An example
of how this entry is coded is shown in Figure 71.

If the FILELIST entry is used, the 1ocs assumes that

the file uses two or more input/output areas. For this
reason, if any macro-instructions except GET FILE TO
WORK, PUT WORK TO FILE, Or PUT WORK TO FILE, d are
issued against the file, the pTF INDEX entry must also
be included in the pTF statement written for the file.
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Figure 71. FiLELIST Entry

User-Written Routines

Five types of user-written routines can be included
in programs that incorporate the 10cs. The five types
are end-of-file, error, service, scramble, and label
routines. End-of-file, error, service and label routines
are discussed here. Scramble routines are discussed
under “Disk File Processing.”

Note: The 10cs does not store or alter the status
of the arithmetic overflow or divide overflow indicators
before entering user-written routines.

USER-WRITTEN SERVICE ROUTINES

The 10CTL ENTRY macro-instruction must be the first
instruction of every user-written service routine. The
second operand of this macro-instruction must be the
label entered as the operand of the pTF INTADDR entry
specified for the file. The label that appears as the sec-
ond operand of this macro-instruction refers to the
low-order position of the coding (see Figure 72) de-
veloped by the macro-instruction. This coding im-
mediately precedes the user-written routine. For this
reason, the first instruction of this routine can be
referred to by this label 41.

The 10CTL EXIT macro-instruction must be the last
instruction of every user-written service routine. (The
1ocTL ENTRY and IOCTL EXIT macro-instructions are
discussed under “The Extended 1ocs Macro-Instruc-
tions.”)

User-written service routines must not issue a GET
or PUT macro-instruction that results in detection of an

Line, Label ngpmri OPERAND

3 T 30 35 490 59 55 60 _ 85 70
0.1, N IOCTLE.N.TAR.Y. SERYCLBL, , ., e e i Y
loz V.. ) b.6,5.b.6@ . . . (Program | List Enemyd . ]
0.3, NOP | e e s bt s .
0.4 s DeW 555&5&@ - Lt e iy IR SRR
0.5, ) 5.6,6b,bb, 0@ , (M-low—Eqvnl and Zerg Balance Iﬂ4|¢a£o05> ettt ]
0.6, SERVC L~BL |DCw, @bt bbb@ , | | (Lisé Origin 45: ﬂssoctdiec\ Seryice L:s&) e aaa 1]
07 | b |(Users, Sphv?ﬁe-ﬁ?qﬁwr-.)...,.‘_“..._..“.“...,...“.A...#“,,L_L,.,L,A,,..
0.0, .,.,il‘,,.......L.....l P U U S S SO S U S B T ST S WA UV SN VO A ST S W ST R S VA N SN S S S W S S U Y S U

Figure 72. Coding Developed by 1octr Entry
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end-of-reel or end-of-file condition. User-written serv-
ice routines must not issue I0CTL OPEN, CLOSE, RELSE, Or
FEOR at a time when the 1ocs may be processing
an IOCTL OPEN, CLOSE, RELSE, or FEOR encountered
in the user’s main-line program, unless a Tele-Process-
ing device has been specified for the using installation
at System Generation by means of the pEvbF macro-
instruction. (See the System Generation publication.)

User-written service routines cannot issue a GET or
puT against the file with which they are associated,
unless at least one 108w is on the File List of the file
at the time the macro-instruction is issued. User-
written service routines cannot issue a GET or PUT
against a file other than the one with which they are
associated if the pTF INTADDR entry has been specified
for the affected file, unless there is at least one 10RW
on the File List of the affected file at the time the cer
or pUT is issued. In a TP environment, Service routines
should not use index registers for communication be-
tween themselves and other Service routines, or them-
selves and the main line.

USER-WRITTEN LABEL ROUTINES

The 10Cs reads tape labels into and writes fape labels
out of the areas shown in Figure 73. These areas are
referred to by the system symbols indicated.

120-Character Label Read/Write Area

—H<

80-Character Read/Write Area
JLLA/ JSLA/

Figure 73. Tape Label Read/Write Areas

Except for 10CTL OPEN, CLOSE, RELSE and FEOR,
user-written label routines can utilize all the 10cs
macro-instructions, provided their use does not result
in an end-of-reel or end-of-file condition (i.., a GET
that causes the final tape mark to be sensed, or a puT
that causes the final reflective strip to be sensed ).

Generalized user-written label routines that process
the labels of more than one file can obtain the
address of the File Table of the affected file from
index register 13, or from a five-digit field whose low-
order address is referred to by the system symbol
/LFa/. (aB zone bits appear over the units position
_ of both index register 13 and the five-position field. )

Before returning to the Input End-of-Reel routine be-
yond Exit E (see Figure 64), user-written label routines
designed to process nonstandard input trailer labels
may place either “R” or “F” in a location referred to by
the system symbol /LEF/. The character should be R
if the programmer wishes the 1ocs to process the next
reel of the file; the character should be F if no addi-
tional reels of the file are to be processed.
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USER-WRITTEN ERROR ROUTINES

At the time a branch is executed to a user-written
error routine, the following information is available to
the programmer:

1. Index register 13 contains the address of the
affected File Table. (aB zone bits appear over the
units position of X13.) However, the contents of X13
are destroyed if any 1ocs macro-instruction is issued
within the routine or a branch instruction is executed
to the Resident Monitor.

2. Field 10 of the affected File Table contains the
address of the re-entry point into the calling sequence
generated by the cET or PUT macro-instruction, the
execution of which uncovered the relevant error con-
dition.

3. The affected 10rw is at the top of the File List
with which it is associated.

4. The Channel Status Character in the affected
10rw indicates the channel status indicators that were
turned on by the relevant error condition.

Once a branch has been executed to a user-written
error routine, that routine can cause the erroneous
record: (a) to be processed as if it were error free,
(b) to be overlaid, if the file is an input file, by
reading the next logical record from the affected file
into the input area that contains the erroneous record,
(c) to be backspaced over, if the file is a tape file,
and reread into or rewritten out of current input/out-
put area of the affected file, or (d) to be written on
the system’s Core Image file or another file set up by
the programmer for this purpose. '

If the erroneous record is to be processed as if it
were free of error, the user-written error routine must
cause a branch to be executed to the address contained
in Field 10 of the affected File Table.

If the next logical record is to be read into the
same area that contains the erroneous record, the user’s
routine must change the B bit in the second File
Indicator (F2) of the affected File Table to an A bit
by executing the instruction MRZR ,FILENAME--12,
and cause a branch to be taken to the address in Field
10 of the affected File Table.

If the erroneous record is to be reread or rewritten,
a UNCIL FILE,BSP macro-instruction must be issued
against the relevant file, the block counter (Field 2)
in the affected File Table must be decremented by
one, and the steps outlined in the preceding para-
graph must be executed.

If the erroneous record is to be written on the Core
Image file, the programmer must have coded a prF
statement for that file, included MpMm as the second op-
erand of the relevant pTF symUNIT entry, included the
DTF MODE entry with its opb operand, and opened the



file by means of the 10cTL OPEN,0UTPUT macro-instruc-
tion. The user’s routine must then place the B-address
of the input/output operation that appears in the
affected 10rw in the 10rwW associated with the Core
Image file, and issue a PUT macro-instruction against
the Core Image file.

This action causes the erroneous record to be written
on the Core Image file. The erroneous record may
then be processed or overlaid as described in the
preceding paragraphs.

If the erroneous record is to be written on a file set
up by the programmer for this purpose, the procedures
outlined for writing the erroneous record on the Core
Image file must be followed, with one exception. The
second operand of the relevant pIF syMUNIT entry
cannot be MpM.

Notk 1: If a file consists of Form 4 records and the
error voutine provided for the file determines that a
block of records on which an error condition exists is
to be processed as if it were error free, the program-
mer must make sure that the Record Character-Count
in each record of the block is accurate.

Notke 2: User error routines provided for an output
file cannot issue I0CTL OPEN, CLOSE, FEOR, Or RELSE.

USER-WRITTEN END-OF-FILE ROUTINES

Once the end-of-file routine provided for a file has
been entered, no further GeT or PUT macro-instructions
can be issued against the affected file, unless the file
is closed and then reopened. The work files discussed
in Appendix E are an example of the type of files on
which this situation might frequently occur.

When an end-of-file condition occurs on a disk out-
put file, the 1ocs removes all 10rRw’s associated with
the file from the Read/Write List and places them on
the bottom of the File List associated with the file.
The 10cs next causes a branch to be taken to the end-
of-file routine the user has provided for the file. The
programmer cannot then use the 10CTL CLOSE, OUTPUT
macro-instruction to write on the file any data re-
maining in the output areas associated with the file.
The reasons for this are: (a) the file cannot accept
any additional data, and (b) the 10rW’s that refer to
the relevant output areas are on the File List of the
file. The programmer must himself determine where
and how any data contained in these output areas is
to be disposed of.

Extended IOCS Macro-Instructions

The extended 10cs macro-instructions are listed below,
and discussed in the paragraphs that follow.

GET FILE,DEFER IOCTL CHKPT
PUT FILE,DEFER IOCTL TYPE,AREA

PUT FILE,FORM4

PUT FILE,d

PUT WORK TO FILE,d
PUT FILE TO FILE,d
IOCTL RELSE,(1/0),FILE
I0CTL FEOR,(1/0),FILE
I0CTL ENTRY

IOCTL EXIT

IOCTL TYPE,AREA DEFER
UNCTL FILE,CC,d

UNCTL FILE,SSF,d
UNCTL FILE,BSP

UNCTL FILE,RWD
UNCTL FILE,RWU

UNCTL FILE,WTM

GET FILE,DEFER

This macro-instruction is designed for use with input
files that consist of unblocked records and use a single
input area. It allows the programmer to overlap read
operations and processing when only one input area
has been assigned to the file. This macro-instruction
causes the 10cs to schedule execution of an input
operation that is to read a record from the indicated
file, (e.g., the file labeled vFiLE in Figure 74) into
the input area specified for the file. This macro-
instruction then causes the 10cs to branch to the next
sequential instruction of the using program without
waiting for execution of the requested input operation
and subsequent release of the input area to the using
program (i.e., the 10ocs defers making the requested
record available in the input area of the file.)

Once GET FILE,DEFER has been issued, the using pro-
gram can process any data except data contained in
the input area. When the program has completed
whatever processing is required, GET FILE; GET FILE TO
WORK; Or GET FILE TO FILE can be issued. These macro-

-instructions cause the 10cs to make the record read

as a result of issuing GET FILE,DEFER available to the
user’s program.

If the programmer wishes, instead of GET FILE; GET
FILE TO WORK; Or GET FILE TO FILE, the character in
Field Q4 of the affected 10rRwW can be tested to deter-
mine if the relevant input area is available. If the Bcp
code of the character in Field Q4 includes the A bit,
the requested input operation has been completed and
the associated area is available. If the programmer
substitutes a B bit for the A bit, he may access the
contents of the input area. If the Bcp code includes the
B bit, the requested operation has not been completed
and the programmer can: (a) process other data, (b)
wait until the 1ocs replaces the B bit with an A bit, or
(c) issue one of the GET macro-instructions noted
above, to effect completion of the operation.

If cer FILE,DEFER is used, the 10cs suppresses the
check for end of file that the other GET macro-instruc-
tions cause it to make. However, the use of GET FILE,
GET FILE TO WORK, Or GET FILE TO FILE, subsequent to
the use of GET FILE,DEFER causes the 10Cs to recognize
an end-of-file condition that results from the issuance
of GET FILE,DEFER. An example of how this macro-
instruction is coded is shown in Figure 74.
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Figure 74. GET FILE,DEFER

PUT FILE,DEFER

This macro-instruction is designed for output files that
consist of unblocked records and use a single output
area. It allows the programmer to overlap write op-
erations and processing when only one output area
has been assigned to the file. PuT FILE,DEFER causes
the 10cs to schedule execution of an output operation
that is to write, on the affected file (e.g., the file
labeled outFiLE in Figure 75), a record taken from
the output area specified for the file. This macro-
instruction then causes the 10cs to branch to the next
sequential instruction of the user’s program, without
waiting for actual execution of the requested write
operation and release of the output area to the pro-
gram (ie., the 1ocs defers making the output area
available to the using program).

Once puT FILE,DEFER has been issued, the using pro-
gram can process any data except that data contained
in the output area of the file. When the program has
finished processing the relevant data, Put FILE can be
issued. This macro-instruction causes the 10cs to en-
sure that the write operation scheduled by pur
FILE,DEFER has been executed. The 1ocs then makes
the output area of the file available to the program.

If the programmer wishes, instead of issuing PUT
FiLE the character in Field Q4 of the affected 1orw
can be tested to determine if the relevant output area
is available. If the Bcp code of the character in Field
Q4 includes the A bit, the requested write operation
has been executed, and the output area associated
with the file is available to the using program. If the
programmer substitutes a B bit for the A bit, he may
access the output area.

If the Bcp code of the character includes the B bit,
the requested operation has not completed and the
programmer can: (a) process other data, (b) wait
until the 1ocs replaces the B bit with an A bit, or (c)
issue a PUT macro-instruction against the file to effect
the completion of the requested write operation.

If pur FILE,DEFER is used, the 1ocs suppresses the
check for end of file which other rur macro-instruc-
tions cause it to make. However, the subsequent use
of PUT FILE; PUT WORK. TO FILE; Or PUT FILE TO FILE
causes any end-of-file condition that resulted from
use of PUT FILE,DEFER to be recognized by the 10cs. An
example of the way in which this pur macro-instruc-
tion is coded is shown in Figure 75.
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Figure 75. PUT FILE,DEFER

PUT FILE,FORM4

This macro-instruction is only used when the affected
file (e.g., the file labeled ouTFILE in Figure 76) con-
sists of Form 4 records and the programmer plans to
move the next logical record into the current output
area of that file by means of a move instruction, rather
than by means of an 1ocs macro-instruction.

PUT FILE,FORM4 is used as follows:

1. The programmer places the actual length, or the
maximum possible length, of the record that is to be
moved in a five-digit field whose label is the operand
of the pTF LENGTH entry specified for the file. This
placement should be accomplished by means of a
Zero and Add instruction (za).

2. The programmer issues rut FiLE,FORM4. This
macro-instruction causes the 1ocs to check the current
output area of the file. (In performing this check, the
1ocs destroys the contents of the five-digit field that
is referred to by the label entered as the operand of
the LENGTH entry.)

If the current area does not contain enough positions
unoccupied by data to absorb the record, the current
contents of the area are written on the file and the
10cs branches to the next sequential instruction of the
program.

If the current area contains enough positions to
absorb the record, the 1ocs branches to the next
sequential instruction of the program.

3. The programmer moves the next logical record
into the current output area by means of a move
instruction that wipes out any extraneous word marks
in that portion of the current output area that is
taken up by the next logical record.

4. The programmer issues PUT FILE. This macro-
instruction causes the 1ocs to account for the record
the programmer moved into the output area and to
branch to the next sequential instruction of the pro-
gram. An example of how this PuT macro-instruction
is coded is shown in Figure 76.
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Figure 76. PUT FILE,FORM4



pur FILE,d  PUT WORK TO FILE,d  PUT FILE TO FILE,d

These macro-instructions may only be used with
punched card or printer files. They perform, respec-
tively, the same functions as PUT FILE, PUT WORK TO
FILE and PUT FILE TO FILE,

In addition, these macro-instructions:

1. For punch files, allow the programmer to alter
the stacker assigned to the file during execution of
the user’s program. (This is accomplished by substi-
tuting 0, 4, or 8 for the d-character shown in Figure
77.)

2. For printer files, allow the programmer to specify,
during execution of the program, whether the Write
A Line or the Write Word Marks instruction is to be
used to write on the file. This is acomplished by sub-
stituting O (i.e., Write A Line) or 1 (i.e., Write Word
Marks) for the d-character shown in Figure 77.

The last puT FILE,d; PUT WORK TO FILE,d; or PUT
FILE 1O FILE,d encountered during execution of the
using program establishes the stacker or print in-
struction that is to be used for the balance of the
program, provided the file uses a single output area.
If the file uses multiple output areas, the program-
mer must issue puT FILE,d; PUT WORK TO FILEd; or
pur FILE TO FILEd for the balance of the program
whenever he issues a PUT macro-instruction against
the affected file.

If none of these macro-instructions are used in the
program, the stacker or instruction specified in the
DTF ORDER entry for the file is the stacker or instruction
used throughout the program. An example of how
these macro-instructions are coded is shown in Figure

77.

Lin:_L Label perahﬂ;

s sl ;2 25 30 35 40

o1, JANVLABEL . PUT. OUTFILE, d . .

oz ANVLABEL, , IPUT. . WORK TO OUTF.LLE. O . .

03 JANYLABEL,  PYT, . [INF.ILE To OUTFILE d

Figure 77. pur FiLE,d; PUT WORK TO riLk,d; and PUT FILE TO
FILE,d

IOCTL RELSE, ( INPUT/OUTPUT ) ,FILE

This macro-instruction may only be used with files
that consist of Form 2 or Form 4 data records. This
macro-instruction causes the 1ocs to make the current
block of data records from the relevant file unavailable
to the user’s program. The first operand of this macro-
instruction is RELsE (Release), the second operand is
veut (for input files), or ourpur (for output files);
the third operand is the name of the affected file.
If the second operand is mpuT, the Tocs ignores
any records in the current input area that have not
been made available to the program, and the next
GET macro-instruction issued against the file causes

the 10cs to make the first record of the next logical
block of records available to the program.

If the second operand of this macro-instruction is
outrur, the 10cs:(a) ignores the fact that the block
of records in the current output area of the file is in-
complete, (b) pads the incomplete block if the file
consists of Form 2 records, and (¢) schedules the
writing of the block on the appropriate file. The next
logical record moved into the output area then be-
comes the first record of a new block. An example of
how this macro-instruction is written is shown in Fig-
ure 78,

Line Label perati ?
3 18] ] 85 30 - 35 40
o1 ANY LABEL . |10¢TLRELSE, INPUT, F I.L.E.NAM_Ej
| P R A P

IYigure 78. IOCTL RELSE,( INPUT/OUTPUT ),FILE

IOCTL FEOR, (INPUT/OUTPUT ) ,FILE

This macro-instruction is issued against tape files to
force an end-of-reel condition. The first operand of this
macro-instruction is FEOrR (Force End of Reel). The
second operand is iNpuT (for input files) or ourpuT
(for output files). The third operand is the label of
the affected file.

If the second operand is iNPUT, a branch is im-
mediately taken to the 1ocs Input End-of-Reel rou-
tine. As a result, the trailer label of the affected reel
is not processed, and no check is made to determine
if an end-of-file condition exists on the file.

If the second operand of this macro-instruction is
ourput, the 10cs: (a) completes all output operations
issued against the file that are still pending, (b) pads
the last block of data records if the file consists of
Form 2 records and the last block is incomplete, (c)
writes on the file all records (or blocks of records)
in the output area(s) of the file, and (d) branches
to the appropriate 1ocs Output End-of-Reel routine.
An example of how this macro-instruction is written
is shown in Figure 79.

Eperaﬁdz

T ! 25 30 3%

o1, [ANY.LAREL |I0CTLFEOR. OUTPUT, FIL ENAM ;{
]

2 PR S W RS I B L oL

Line Label

PRUE S S0 O U S VO N

Figure 79. IOCTL FEOR,( INPUT/OUTPUT ),FILE

I0CTL ENTRY

The 10CTL ENTRY macro-instruction must be the first
instruction of every user-written service routine. It
is used to define the entry point into the user-written
service routine whose label appears as its second
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operand. Figure 80 shows an example of how this
macro-instruction is written. (The coding generated
by this macro-instruction is shown in Figure 72.)

sLine% I_ngoruﬁggL| 2 30

ot |.....l.. . |LOCTLENTRY, ERRQUT. .
i

0.2 PR 1 s PR P S

PO S S T ST S S R S |

Label " " ’

Figure 80. 10CTL ENTRY

IOCTL EXIT,ACCEPT IOCTL EXIT,DELETE

One of these macro-instructions must appear as the
last instruction of every user-written service routine
(see Figures 81 and 82). 10CTL EXIT,ACCEPT causes the
10cs to accept the results of the input/output opera-
tion, the completion of which initiated entry into the
affected user-written service routine. I0OCTL EXIT,DELETE
causes the 1ocs to note that the 1orw associated with
the input/output operation, the completion of which
initiated entry into the affected user-written routine,
has been deleted from the group of 1orw’s (i.e., the
Service List) associated with the routine. The 10cs
assumes the user has disposed of the 1orw. (Service
Lists are described under “Internal Operation of the
10Cs.”)

Li Label ti
ne A . .| 0] X pera lq( 26 30 n %0 g
o JANY LABEL |TOcTUEXIT ACCEPT . . .. . .. %
1
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Figure 81. 10CTL EXIT,ACCEPT

o]
1Sh [} 25 30 3% 40

. |zocrlextr. oL ETE |

Figure 82. 10CTL EXIT,DELETE

IOCTL CHKPT

This macro-instruction causes the 10cs to write three
records on the Core Image file. The first of these
records includes the entire contents of core storage.
The second includes the contents of core storage from
the last position occupied by the Resident Monitor +-1
to the end of core storage. The third includes the
contents of core storage from the address specified
as the tenth operand of the 10xkpF macro-instruction
to the end of core storage. (See the System Generation
publication.) This address is automatically stored in
a five-position field whose low-order position may be
referred to by the system symbol /orc/.

Once this macro-instruction has been executed a
message is written on the console printer notifying the
operator that a checkpoint is being taken.
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The use of this macro-instruction allows the program
to be restarted at the point in the program where the
IOCTL CHKPT macro-instruction was issued. For 'a de-
scription of the procedure for restarting programs
from a checkpoint see the publication, IBM 1410/7010
Operating System; Operator’'s Guide, Form C28-0351.

Programs that use the 10cTL CHKPT macro-instruc-
tion must observe the following conventions:

1. Each time a tape is backspaced by means of the
UNCTL FILE,BSP macro-instruction, the block counter
(Field 2 of the File Table) of the affected file must
be decremented by one.

2. If any reel of a tape file has been rewound by
means of the UNCTLFILE,RWD Or UNCTLFILE,RWU macro-
instruction since the last time the file was opened,
that file must be closed before the 1ocTL cEKPT macro-
instruction is executed if the file uses labels. If the file
does not use labels, it need not be closed, but Field 2
of the relevant File Table must be zeroed before the
macro-instruction is executed.

3. The 1ocTL CHKPT macro-instruction cannot be
used if a file is open for which N has been specified
in the operand field of the pTr RWDOPTNS entry, and
the condition specified by the operand field in which
it appears (e. g., beginning of reel, end of reel, etc.)
has occurred.

4. If two or more files use the same tape unit, only
one of these files can be open at the time the 1ocTL
CHKPT macro-instruction is executed.

5. If one or more 10rw’s have been added to the
File List associated with a tape file after the file is
opened, and the new 10rRwW’s reference a different tape
unit than the 1orw’s that were on the File List at the
time the file was opened, the file must be closed be-
fore the 10CTL CHKPT macro-instruction is executed.

If the 10rW’s on the File List of a tape file have been
altered, since the file was opened, to reference a tape
unit other than the unit they were assigned to at the
time the file was opened, the affected file must be
closed before the 1ocTtL cHKPT macro-instruction is
executed.

6. Files which use 1410 80-character or 1BM Stand-
ard 120-Character labels cannot be open at the time
the 10CTL CHKPT macro-instruction is executed if the
T'ile Table Extension address or the contents of the
File Table Extension used by the files have been mod-
ified since the file was opened.

7. Any file that uses nonstandard labels cannot be
open at the time the 10CTL CHKPT macro-instruction is
executed, if the exits provided in the 10cs tape label
routines are used by the programmer to bypass rocs
reading or writing of the labels used by the file.

8. Word separator characters with word marks can-



not be present in that area of core storage occupied by
the using program at the time the 1octL crikeT macro-
instruction is executed.

9. Checkpoints cannot be taken at a point in the
user’s program that will require the restart program
to position a reel of tape mounted on a 7330 magnetic
tape unit at a record that is longer than the algebraic
difference between the integers at /oGr/ and /ORG/.

After an 10CTL CHKPT macro-instruction has been
executed, a three-position field (whose units position
can be referred to by the system symbol /cp1/) con-
tains the serial number (hundreds and tens positions
of the field) of the checkpoint that was just written.
The units position of this field contains an indicator
that the using program can interrogate to determine
if the program has been restarted from the last check-
point taken. This indicator is the character R if the
program has been restarted. In this case, the hundreds
and tens positions indicate the serial number of the
checkpoint from which the program was restarted. An
example of how this entry is coded is shown in Fig-
ure 83.

Line Label perati
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Figure 83. 10CcTL CHKPT

IOCTL TYPE,AREA

This macro-instruction is used to cause the 1o0cs to
write the contents of a specified area of core storage
on the console printer. This action is taken before the
next sequential instruction of the using program is
executed. The first operand of this macro-instruction is
TYPE. The second operand is any label that refers to
the high-order position of the area whose contents are
to be written on the console printer. A group mark
with word mark must appear immediately to the right
of the low-order position of this area. Figure 84 shows
an example of how this macro-instruction is coded.

out waiting for execution of the scheduled write oper-
ation. The first operand of this macro-instruction is
TYPE. The second operand is any label that refers to
the high-order position of the area whose contents are
to be written on the console printer. (A group mark
with word mark must appear immediately to the right
of the low-order position of this area.) The third
operand is DEFER. An example of how this macro-in-
struction is written is shown in Figure 85.

25 30 L]

P K

Figure 85. 10CTL TYPE, AREA, DEFER

UNCTL Macro-Instruction

There are six UNCTL macro-instructions. They may be
used to generate the coding required to perform cer-
tain control functions on the input/output unit as-
signed to a file. These macro-instructions are discussed
in the paragraphs that follow. The control functions
they ‘perform are discussed in detail in the publication,
IBM 1410 Principles of Operation, Form A22-0526.

Note: The first operand of every uncTL macro-in-
struction is the name of the affected file. The program-
mer may substitute for the name of the file, the system
symbol entered as the second operand of the prFr
syMUNIT entry specified for the file. If this substitution
is made, the relevant system symbol must be preceded
and followed by a slash (e.g., /MR9/). (When this
symbol is entered in the pTF sYMUNIT entry, it may or
may not be preceded and followed by slashes. )

UNCTL FILE, CC, d

This macro-instruction (see Figure 86) corresponds to
the cc (Control Carriage) mnemonic instruction for
the 1403 Printer. The first operand is the label of the
file to which the printer is assigned. The second oper-
and is cc. The third operand is the d-character of the
Control Carriage instruction.

Line Label perati ( Line Label ihperoﬁ “x
s sl vgjlg :E{gl 25 30 3 4 3 | 15)ie ;ogl 25 30 35 40
0.1, L\CL.A&{EA IOCTL|ITYPE , MSGAREA . . . . .. \ o,1, KQAA{EA*QMQILELQ.&MAM,QQAAJ e
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Figure 84. 10CTL TYPE,AREA

IOCTL TYPE,AREA,DEFER

This macro-instruction causes the 1ocs to schedule the
writing of the contents of a specified area of core stor-
age on the console printer. The 1ocs then executes the
next sequential instruction of the using program with-

Figure 86. UNCTL FILE, cc,d

UNCTL FILE, SSF, d

This macro-instruction (see Figure 87) corresponds to
the ssr (Select Stacker and Feed) mnemonic instruc-
tion for the 1402 Card Read Punch. The first operand
is the name of the file to which the card reader is as-

Extended Use of the 1ocs 35



signed; the second operand is ssF; the third operand
is the d-character of the Select Stacker and Feed in-
struction. (If this macro-instruction is used, the pTF
statement for the affected file must include the prr
ORDER entry with 9 as its operand. )

Line Label fperoﬁzl_
3 56, 15116 (o] rd] 29 390 35 40

o1, JANYLABEL . UNCTLIEIL.ENAME, SS.F, d. .

[
0.2 PN R P U SR S R N R T "

Figure 87. UNCTL FILE, ss¥F, d

UNCTL FILE,BSP

This macro-instruction (Figure 88) corresponds to the
BsP (Backspace) mnemonic instruction for M mag-
netic tape units. The first operand is the name of the
file to which the tape unit is assigned. The second op-
erand is the Backspace mnemonic instruction.

;ine‘r‘a Lt:|:>e|| fpera I#@ 2 " 4:(
0,1, A,MYLA.Bl‘E L. JUNCTLIEILENAME ) E R !
0.2 MR SN S BRI FORTE [ SR T " Lol

Figure 88. UNCTL FILE, BSP

UNCTL FILE, RWD

This macro-instruction (Figure 89) corresponds to the
rwp (Rewind) mnemonic instruction for 1BM mag-
netic tape units. The first operand is the name of the
file to which the tape unit is assigned. The second op-
erand is the Rewind mnemonic instruction.

Line-L Label fperotiﬂg

3 sle 15)ie ol21 25 30 36 49
0.1, ANYLAB:E‘L. UNCTLIFILENAME RWD . ., . . .., |
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Figure 89. UNCTL FILE, RWD

UNCTL FILE,RWU

This macro-instruction (Figure 90) corresponds to the
RwU (Rewind and Unload) mnemonic instruction for
1BM magnetic tape units. The first operand is the name
of the file to which the tape unit is assigned. The sec-
ond operand is the Rewind and Unload mnemonic in-

struction.

sLiness Lobel l.'_»Igpemﬁg)igl 29 30 35 49 (

0., ANY.LABEL, . [UNCTLIFILENAME BWY, . . . . .. {
. ;

0.2 FEVEVINTA I VRS BN PO S S U0 VU U S WO S S S S T S

Figure 90. UNCTL FILE,RWU
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UNCTL FILE,WTM

This macro-instruction (Figure 91) corresponds to the

T™ (Write Tape Mark) mnemonic instruction for
1BM magnetic tape units. The first operand is the name
of the file to which the unit is assigned. The second
operand is the Write Tape Mark mnemonic in-
struction,

Line Label J?pemﬁgiz
3 sle 15|16 1 26
ANYLA, BqE' L

0,1, UNCTLIF LLEMA,
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Figure 91. UNCTL FILE,WTM

Disk File Processing

This section provides the information required to use
the 10cs to process disk files.

Disk Files

A disk file is a data file which the 10cs is to read from
or write in 1301 Disk Storage. The first operand of the
DTF SYMUNIT entry for a disk file must be 1301, and
the operand of the pTF ORDER entry must specify the
disk input/output instruction that is to be used to
process the file.

Programs that incorporate the 1ocs may only read
from or write on those disk files contained in modules
of 1301 Disk Storage that have been specified, at Sys-
tem Generation, by means of the pskpF macro-in-
struction.

The sk1p operand of the pTF ERROPTNS entry may not
be specified for any nonsequential disk file. The pTF
EOFADDR entry must be specified for all sequential disk
files. (The various sequential and nonsequential disk
files are discussed in the material that follows. )

Note: The operand of the DTF FILEFORM entry
for nonsequential disk files must be 1 or 3.

FORM A

A Form A (Sequential-Full Track) disk file is a disk file
organized in such a way: (a) that it is to be read or
written by means of the Read/Write Full Track With-
out Record Addresses, the Read/Write Full Track
With Home Address, or the Read/Write Full Track
With Addresses instruction, and (b) the 10Cs is to in-
crement the current track address by one to obtain the
address of the next track to be read or written.

When the current track address of a Form A disk
file has been incremented to the point where it is one
higher than the address of the last track contained in
the current physical unit assigned to the file, the 1ocs
determines: (a) whether an alternate physical unit is



to be assigned to the file, or (b) whether an end-of-file
condition exists on the file. If an alternate unit is to be
assigned, the 1ocs links with the System Monitor to
effect the assignment and then passes control to the
user’s program. If an end-of-file condition exists on the
file, the 10cs causes a branch to be executed to the
user’s end-of-file routine for the file.

Input/output areas associated with Form A disk files
must conform to the format shown in Figure 92.

Track Address Field

A M TITT HA ¥ DATA

|
\_ HA22
10CS Update
Curr

nt Track
or Cylinder Address

Module

L-Access Mechanism

B-Address of Input/Output Instructions Referencing This Area

Figure 92. Input/Output Areas (Form A and B Disk Files)

The 10cs supplies the information contained in the
Track Address Field shown in Figure 92. The rocs up-
dates the current track address at the low-order po-
sition of the subfield shown at TTTT.

FORM B

A Form B (Nonsequential-Full Track/Cylinder) disk
file is a disk file organized in such a way: (a) that it is
to be read or written by means of one of the Full
Track instructions or by means of the Read/Write
Cylinder Operation instruction, and (b) the 10cs can-
not increment the current track address by one to
obtain the address of the next track that is to be read
or written.

Nore: Form B disk files are the only disk files that
may be read or written by means of the Read/Write
Cylinder Operation instruction.

For Form B disk files, the 1ocs makes no check to
determine if an end-of-physical-unit or end-of-file con-
dition has occurred on the file.

Input/output areas associated with Form B disk files
must conform to the format shown in Figure 92.

For this type of disk file, the programmer must sup-
ply the information contained in the Track Address
Field. '

To read records from or write records on Form B
disk files, the programmer must perform the following
operations: »

1. Place the address of the next disk track the 1ocs

H<

] Line Label

is to read or write in the appropriate portion of the
Track Address Field associated with the input/output
area that is to handle the affected records.

2. Make sure that the B-address of the input/out-
put instruction in the 10rRw at the top of the File List
associated with the affected file refers to the appropri-
ate input/output area.

3. Issue the nonsequential form of the desired cer
or pUT macro-instruction. (See “Disk Macro-Instruc-
tions.”) 10rw’s, File Lists, and File Tables are dis-
cussed under “Internal Operation of the 10cs.”

Single-Record Disk Files

A single-record disk file is a disk file the 1ocs is to read
or write by means of the Read/Write Single Record
instruction. There are five types of single-record disk
files. Each of these five types is discussed in the ma-
terial that follows.

FORM C

A Form C (Sequential-Geometric) disk file is a single-
record disk file organized in such a way that: (a) the
10cs can increment the current record address by one
to obtain the address of the next record that is to be
read or written, (b) the first four digits of the address
of each record of the file are identical to the first four
digits of the address of the disk track on which the
record resides, and (c) each track of the file contains
the same number of data records.

The pTF FILEFORM entry for this type of file must in-
clude a second operand. This second operand is an in-
teger equal to the number of data records contained
on any one track of the file. An example of a FILEFORM
entry that includes this operand is shown in Figure 93.

)
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Figure 93. rFiLerorM Entry (Second Operand Included)
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Input/output areas associated with Form C disk files
must conform to the format shown in Figure 94.

The 10cs supplies the information contained in the
Track/Record Address Field shown in Figure 94.

When the number of data records read from or writ-
ten on a disk track of this type of file equals the integer
specified as the second operand of the pTF FILEFORM
entry for the file, the 10cs: resets the subfield vy
shown in Figure 94 to zeros (00), and increments the
subfield xxxx by one.

If the current track address of a Form C disk file
has been incremented to the point where it is one

Extended Use of the 10cs 37



Track/Record Address Field

<

DATA

Current

Track
Address

Current Record Address
Module

L Access Mechanism

B-Address of Input/Output Instructions Referencing This Area

Figure 94. Input/Output Areas (Form C Disk Files)

higher than the last track of the current physical unit
of the file, the rocs performs the same functions de-
scribed under “Form A.”

FORM D
A Form D (Nonsequential-Geometric) disk file is a
single-record disk file organized in such a way that:
(a) the 10cs cannot increment the current record ad-
dress by one to obtain the address of the next record
to be read or written, and (b) the first four digits of
the address of each record contained in the file are
identical to the first four digits of the address of the
disk track on which the record resides.

Input/output areas associated with Form D disk
files must conform to the format shown in Figure 95.

Track/Record Address Field

v

A M XXXX YY ¥ DATA E
e

Current B-Address of Input/Output

Track Instructions Referencing

Address This Area

Current Record Address

Module

Access Mechanism

Figure 95. Input/Output Areas (Form D Disk Files)

The programmer must supply the information
shown in the Track/Record Address Field illustrated
in Figure 95.

In order to read records from or write records on
Form D disk files, the programmer must perform the
following operations:

1. Place the access mechanism, module and track
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address of the next logical data record in subfield
amxxxx shown in Figure 95, and place the two digits
that make this track address the record address of the
next logical data record in subfield vv. (The 10cs uses
AMXXXX to issue the necessary Seek Disk instruction.
It uses AMxxxxYY to execute the desired read or write
operation. )

2. Make sure that the B-address of the input/out-
put instruction in the top 10rw on the File List associ-
ated with the affected file refers to the appropriate in-
put/output area. (Input/Output Request Words are
discussed under “Internal Use of the 10cs.”)

3. Issue the nonsequential form of the desired cer
or PUT macro-instruction (e. g., PUT FILE,NSEQ). See
“Disk Macro-Instructions” for a discussion of non-
sequential macro-instructions.

The 10cs cannot check for end-of-physical-unit or
end-of-file conditions on this type of file.

FORM E

A Form E (Sequential-Nongeometric) disk file is a
single-record disk file organized in such a way that:
(a) the 10cs can increment the current track address
by one to obtain the address of the next track from
which data records are to be read or written, (b) the
first four digits of the address of each record of the
file are not identical to the first four digits of the ad-
dress of the disk track on which the record resides,
and (c) each track of the file contains the same num-
ber of data records.

The second operand of the DTF FILEFORM entry must
be included for this type of file. This operand is dis-
cussed under “Form C.”

The prr FILEFORM entry for this type of file must
also include a third operand. The required third oper-
and is NGEoM. An example of how this entry is coded,
including this third operand, is shown in Figure 96.

U Label ulg i
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Figure 96. FiLEFoRM Entry (Second and Third Operands
Included)

The DTF sCRAMBLE entry must be included in the
pTF statement for this type of file. The operand of the
SCRAMBLE entry is the label of a user-written routine
(i.e., scramble routine) that provides the 1ocs with
the address of the next data record that is to be read
from or written on the file. An example of how this
entry is coded is shown in Figure 97.

When a request for a read or write operation against



a Form E disk file is noted, the 1ocs performs the fol-
lowing operations:

1. Places the B-address of the requested input/out-
put operation in index register 15.

2. Moves the current track address (updated if
necessary) into both the affected Track Address Field
and Record Address Field (Figure 98). (The 10cs
follows the updating procedure outlined under “Form
C” for this type of file.)

3. Causes a branch to be taken to the scramble
routine provided for the file.

The user’s scramble routine must then: (a) compute
the address of the proper data record, (b) place this
address in the relevant portion of the affected Record
Address Field (see Figure 98), and (c) cause a branch
to be taken back to the 10cs at /scr/.

Note: The user’s scramble routine can neither make
use of 10Ccs macro-instructions nor cause the using
program to enter Priority Alert. (The using program
is removed from Priority Alert when the 10cs passes
control to the user’s scramble routine. )
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Figure 97. scraMBLE Entry

Input/output areas associated with Form E disk
files must conform to the format shown in Figure 98.

Track Address Field Record Address Field

v v v
A M IITT HA F|A M RRRRRR # DATA F
Y T A
Not Used Current
- Record
Lurrent
Track Address
Address Module
Module Access Mechanism
A B-Address of Input/Output Instructions
ccess . .
- . Referencing This Area
Mechanism

Update Current Track Address

Figure 98. Input/Output Areas (Form E Disk Files)

The 10Cs supplies the information contained in the
Track Address Field and Record Address Field shown
in Figure 98, with one exception. The programmer
must provide the information contained in the current
record address portion of the Record Address Field.

When the current track address of this type of file
has been incremented to the point where it is one

higher than the address of the last track of the physi-
cal unit currently assigned to the file, the 10cs per-
forms the same operations it performs for Form A
disk files in this situation.

FORM F

A Form F disk file (nonsequential — nongeometric)
is a single-record disk file organized in such a way
that: (a) the 10cs cannot increment the track address
by one to obtain the address of the next track from
which records are to be read or written, and (b) the
first four digits of the address of each record of the
file are not identical to the first four digits of the ad-
dress of the disk track on which the record resides.

The prr FiLEFORM entry for this type of file must
include the third operand discussed under “Form E.”
The second operand of the FILEFORM entry discussed
under “Form C” is not applicable and must be omitted.
However, the comma that would normally separate the
second operand from the third operand must be in-
cluded. An.example of how the FiLEFORM entry is
coded, if the third operand is included and the second
is omitted, is shown in Figure 99.
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Figure 99. riLErorM Entry (Second Operand Omitted; Third
Operand Included)

Input/output areas associated with this type of file
must conform to the format shown in Figure 100.

Track Address Field Record Address Field

v v v
A M TITT bb £|!A M RRRRRR F DATA E2
T 7T T
Leave Current
Blank Record
Address
Current
Track
Address Module
Access Mechanism
Module
B-Address of Input/Output Instructions
—Access Mechanism

Referencing This Area

Figure 100. Input/Output Areas (Form F Disk Files)

The programmer must supply all the information
contained in the Track Address Field and Record
Address Field, shown in Figure 100.

To read data records from or write data records on
Form F disk file, the programmer must perform the
operations described under “Form D.”
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The 10cs makes no check to determine if an end-of-
physical-unit or end-of-file condition has occurred on
this type of file.

FORM G

A Form G (Partitioned Sequential-Geometric) disk
file is a single-record disk file organized in such a way
that: (a) the 1ocs is to read or write only one data
record per disk track, (b) the record that is to be
read or written occupies the same relative position on
each track (e.g., every record of the file is the second
record on the track that contains it), and (c) the
10Cs is to increment the current track address by one
to obtain the address of the next record that is to be
read or written, and the address of the track on which
that record resides.

The programmer specifies that a file is a Form G
disk file by entering 1 as the operand of the pTr ORDER
entry for the file, and by omitting the second and third
operands of the pTF FILEFORM entry for the file.

Input/output areas associated with this type of file
must conform to the format shown in Figure 101.

Track/Record Address Field

A TTIT RA ;
Ta T

|
RA2
10CS

Current
Track Update

Address
Module

<

DATA

A M
]

LB-Address of Input/Output Instructions
That Reference This Area

Access Mechanism

Figure 101. Input/Output Areas (Form G Disk Files)

All the information shown in the Track/Record
Address Field in Figure 101 is supplied by the 10cs.

When the current track address of this type of disk
file has been incremented to the point where it is one
higher than the last track of the physical unit current-
ly assigned to the file, the 1ocs performs the same
operations it performs in this situation for Form A
disk files. See the discussion of “Form A.”
Single-Record Disk File Summary: A summary of the
characteristics of the various types of single-record
disk files is shown in Figure 102.

_Note: The 10cs cannot process Form C,D,E, and

F disk files unless the operand 7 appears in the seventh
operand field of the 10kpF macro-instruction at System

Generation. No such restriction applies to Form A,B,
or G disk files.

Disk Macro-Instructions

All et and pUT macro-instructions, except PUT FILE,d;
PUT WORK TO FILE,d; and puT FILE TO FILE,d, can be
issued against disk files. However, et and puT macro-
instructions issued against Form B, D, or F disk files
must include an additional operand. This operand is
NSEQ. It must be separated from the preceding operand
by a comma. An example of how the NseQ operand
is included is shown in Figure 103.

’Lnnes . Lobel] Jgperuh z[z l - " " 40‘{

0.1, ANYLABEL , |SET ILNFILE ,NSEQ . . ‘)
|

0.2 PRI RRT T S SR PR PO ST S S ST GO VO SN S ST S U SO S R R

Figure 103. GeET INFILE,NSEQ ( Nonsequential Disk)

10Cs | 10CS

Update | Update | 2nd 3rd GET

Current | Current [Operand | Operand| and Track Record | Track/Record

Track | Record |[FILE- FILE- PUT Address | Address | Address SCRAMBLE

Address | Address | FORM FORM | NSEQ | Field Field Field Entry
Form C (Sequential-Geometric) YES YES YES NO NO NO NO YES NO
Form D (Nonsequential-Geometric) NO NO NO NO YES NO NO YES NO
Form E (Sequential-Nongeometric) YES NO YES YES NO YES YES NO YES
Form F (Nonsequential-Nongeometric) NO NO NO YES YES YES YES NO NO
Form G (Partitioned Sequential- YES YES NO NO NO NO NO YES NO

Geometric)

Figure 102. Single-Record Disk File Summary
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This section provides descriptions of certain aspects
of the internal operation of the rocs. The following
topics are discussed: Input/Output Request Word
(10rw), System Monitor, File Table, 1ocs Lists, and
10cs Error Procedures.

Input/Ovutput Request Word (IORW)

The 1orw is a group of contiguous fields normally
generated by the 10cs. (See Figure 104.) These fields
contain the information needed to define a specific
input/output operation, and the status of that opera-
tion at any given point during execution of the user’s
program. This information is normally provided by the
10cs, by prF entries, and by the System Monitor.

LINK FIELD

This is a five-position field that links together all the
10RW’s that appear on the same 10cs List. It contains
the address of the low-order position of the Link Field
of the next 10-w on the same list. The Link Field of
the last 1orRw on a given list contains 00000.

FILE LIST ADDRESS FIELD

This is a five-position field that associates each 10rRw
with the File Table of a particular file. It contains the
address of the low-order position of the File List
Origin (ie., Field 5 of the relevant File Table). This
address may be referred to by the name of the file
(ie., the label specified in the operand of the pTF
Header Line entry for the file).

INPUT/ OUTPUT OPERATION FIELD

This is a ten-position field that contains a machine-
language input/output instruction which the 1ocs
schedules and executes. The B-address of this instruc-
tion ties the 10RW to a specific input/output area (i.e.,
the B-address of this instruction is the low-order ad-
dress of the relevant input/output area ).

Internal Operation of the 10CS

ERROR COUNT FIELD

This is a two-position field. When an error results
from execution of the instruction that appears in the
Input/Output Operation Field, the 1ocs uses this field
to maintain a count of the number of times the in-
struction has been re-executed while attempting to
correct the error.

s (CHANNEL STATUS CHARACTER ) FIELD

This is a one-position field. The 1ocs places a character
in this field when execution of the instruction that ap-
pears in the Input/Output Operation Field results in
an error. The Bcp code of this character (ie., the
Channel Status Character) indicates the channel
status indicators that were turned on by the error,
with two exceptions. These execeptions are: (a) the
B bit is not included in the Bcop code of this character
if the wiLr operand of the DIF ERRCHECK entry was
omitted, even if the wrong-length-record indicator is
on, and (b) if the relevant input/output operation
was a disk operation and no data was actually trans-
ferred by the operation; the 1 bit is included to indi-
cate that this is the case, even though the Not Ready
channel status indicator was not turned on by the
operation.

D ( CHANNEL TEST CHARACTER ) FIELD

This is a one-position field. The character (i.e., the
Channel Test Character) in this field becomes the
d-modifier of a Branch External Indicator (BEx) in-
struction.

The 10Cs uses this instruction to test for error condi-
tions after execution of the instruction that appears in
the Input/Output Operation Field.

If the wiRr operand of the pTF ERRCHECK entry was
specified for the file, and the file consists of Form 1
or Form 2 records, the Channel Test Character is a
group mark (==). If the wLR operand was not speci-
fied, or if the file consists of Form 3 or Form 4

N
Link Field

L 1 1 L

1/0 Operation

vV  File
List Address
1 1 ]

L

v

Address Register
1 1 1 1

VError
Co|un1' S|D

Q2 |Q3|Q4| Q5|

Figure 104. 10rRW
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records, this character is a segment mark ( ). If the
fourth operand of the ERRCHECK entry was specified,
this character is the character that appears as that
operand.

IORW INDICATORS _
Fields Q1 through Q6 are one-position fields. Each
of these fields contains a single character. The Bcp
code of these characters is used to control the internal
operation of the 1ocs. The*bits these characters may
contain, and the significance of each bit, are sum-
marized in Figure 105.

The bits associated with each box shown in Figure
105 are mutually exclusive (e.g., if the B bit appears,
the A bit may not appear). The bit associated with
boxes marked sPARE is always the low-order bit shown
(ie., A, 4, or 1). The programmer must keep this fact
in mind if he plans to construct 10orRw’s himself. A
similar situation applies to the box marked INTERNAL.
However, once the 1orw is in use, the 10cs may alter
these bits.

In the paragraphs that follow, Fields Q1-Q6 are
discussed in detail.

QI: This field is reserved for the future use of the
10CS. )

Q2: The Bcp code of the character in this field in-
cludes the 8 bit if the second operand of the ptr
FILEFORM entry was specified. If the Bcp code includes
the 4 bit, this operand was not specified. The Bcp code
of the character in this field includes the 2 bit if the
NGeoM operand was specified in the FILEFORM entry

for the file (i.e., the file is a Form E or Form F disk
file). If the Bcp code includes the 1 bit, the NGEOM
operand was not specified.

Q3: The Bcp code of the character in this field in-
cludes the B bit, if a user-written error routine has
been provided for the file with which the 1orw is
associated. If the Bcp code includes the A bit, no
such routine has been provided. (See the bt “ERRADDR”
entry.)

The Bcp code of the character in this field includes
the 2 bit, if a user-written service routine has been
provided for the file with which the 10rw is associated.
If the Bcp code includes the 1 bit, no such routine has
been provided. (See the pTF “INTADDR” entry. )

Q4: The Bcp code of the character in this field in-
“cludes the B bit, if the input/output area associated
with the 1orw has been released to the program (ie.,
the Traffic Bit is on). The Bcp code includes the A bit,
if the associated input/output area has not been re-
ledsed to the program (i.e., the Traffic Bit is oFF).
(See “Interaction of the 1ocs Lists,” for a discussion
of when the Traffic Bit is set oN and orr.) The Bcp
code of the character in this field includes the 2 bit if
the rocs is to make a programmed wrong-length-
record check after execution of the instruction in the
Input/Output Operation Field. If the Bcp code in-
cludes the 1 bit, this check is not made (see the pTF
“ERRCHECK” entry. )

Q5: The Bcp code of the character in this field in-
cludes the B bit (i.e., the Exception Bit is on) if: (a)
an error or end-of-reel condition has occurred as a

?:gNFIGURATION B A 8 4 2 1
SPARE SPARE SPARE
Ql NORMAL NORMAL NORMAL
INTERNAL 2-Op FILEFORM | NONGEOMETRIC
Q2 NORMAL YES  [NO YES NO
ERROR EXIT SPARE INTERRUPT EXIT
Q3 YES NO NORMAL YES NO
TRAFFIC BIT SPARE WLR_CHECK
Q4 ON OFF NORMAL YES NO
EXCEPTION BIT SPARE STORE
Qs ON OFF NORMAL YES NO
ERROR BIT SPARE WRITE DISK CHECK
Qs ON OFF NORMAL YES NO

Figure 105. 1orw Indicators
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result of execution of the instruction that appears in
the Input/Output Operation Field, and (b) an exit is
to be taken as a result of this condition to the error
or end-of-file routine provided for the file by the pro-
grammer. If the Bcp code includes the A bit (i.e., the
Exception Bit is oFF), no-error or end-of-reel condi-
tion has occurred.

The Bcp code of the character in this field includes
the 2 bit if the 10cs is to store the contents of the E-
address or F-address register after execution of the
instruction that appears in the Input/Output Opera-
tion Field. If the Bcp code includes the 1 bit, no such
action is to be taken. (See the pTF “ERRCHECK” entry.)

NortE: If the Bcp code of the character in Field Q4
includes the 2 bit, the code of the character in Field
Q5 also includes the 2 bit. If the Bcp code of the
character in Field Q5 includes the 2 bit, the Bcp code
of the character in Field Q4 does not necessarily in-
clude the 2 bit.

©6: The Bcp code of the character in this field in-
cludes the B bit if: (a) an error condition resulted
from execution of the instruction in the Input/Output
Operation Field, and (b) an exit is to be taken, as a
result of this error condition, to the error routine
provided for the file by the programmer. If the BcD
code includes the 1 bit, no such error condition has
occurred.

The Bcp code of the character in this field includes
the 2 bit if the 1ocs is to make a Write Disk Check
after execution of the instruction in the Input/Output
Operation Field. If the scp code includes the 1 bit,
this check is not made. (See the prF “ERRCHECK”
entry.)

Note: If the Bcp code of the character in Field Q5
includes the B bit, the code of the character in Field
Q5 also includes the B bit. However, it should be
noted that the converse is not necessarily true.’

ADDRESS REGISTER FIELD

This is a five-position field. It is generated: (a) if the
wrr operand of the DTF ERRCHECK entry was specified
for the relevant file, and the file consists of Form 3 or
Form 4 records, or (b) if the sTore operand of the
DTF ERRCHECK entry was specified for the relevant file,
regardless of the record form used by the file.

The 10Cs stores, in this field, the length of the last
record read after execution of the instruction that ap-
pears in the Input/Output Operation Field if: (a) the
file consists of variable-length records, and (b) the
wir operand was specified for the file. (The 10cs
compares the contents of this field to the contents of
the relevant Block Character-Count to determine if a

wrong-length record has been read.) In all other cases,
the 10cs stores the contents of the E-address or F-
address register in this field after execution of the
relevant input/ output operation.

User-Coded IORW's

The programmer can create an 10rw by providing
coding of the format shown in Figure 106.

Line Label perati

3 ( i 25 30

o b | oty DCW , 100000 . . (. s
o2 | .\, L |pow JFIeENAME . o
03. ) : M_L 1% 2.0, A JRI_L,—I—_I»kA.A PR
o4 | ] DCW . [@hbbIEVVVINVD | ., . ..
LYY I %S e
0.6, [ I e

Figure 106. Coding the rorw

The operand shown on Line 1 of Figure 106 must be
either 00000 or the address of the low-order posi-
tion of the Link Field of another 1orw. The units
position of this field must always be signed plus. The
operand shown on Line 2 must be the name of the file
(as it appears in the operand of the relevant prr
Header Line entry) with which the 1orw is to be
associated. The operands shown on Line 3 must be
(in order) the x-control field, the B-address (i.e., the
label referring to the appropriate input/output area),
and the d-modifier of the instruction that is to appear
in the Input/Output Operation Field of the 1orw. The
operand shown on Line 4 reserves the ten positions of
core storage needed to contain the Error Count, the
S, the D, and the Q fields of the 1orw. The first three
positions (i.e., the Error Count and S fields) must
contain blank characters. The last seven positions
should contain the actual characters the program-
mer wants to appear in the D field and the Q fields.
The operand shown on Line 5 is required only if the
Address Register Field is to appear.

Any 10RW created by the programmer can be as-
sociated with the relevant file by means of the pTr
FILELIST entry.

The following restrictions apply to user-coded
IORW'S:

1. The Traffic Bit must be o if the file is not to be
opened before it is used (ie., the Bcp code of the
character in Field Q4 includes the B bit, but not the
A bit).

2. The low-order character of the x-control field of
the instruction in the Input/Output Operation Field
cannot be 0 or 3, if the instruction is a disk instruction.
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Modification of the IORW

The contents of any field of an 10”w can be modified
during execution of the program, as long as the modi-
fication preserves the intent of the field.

System Monitor

The System Monitor provides the 1ocs with the follow-
ing information:

1. If a file uses a unit-record device, the System
Monitor provides a character indicating the channel
to which that device is attached (i.e., the channel
character). This character is placed in the x-control
field portion of the Input/Output Operation Field of
each 10rw on the File List associated with the file.

2. If a file uses a magnetic tape unit, the System
Monitor provides: (a) the number of the unit, and
(b) a character indicating the channel to which the
unit is attached. This information is placed in the
x-control field portion of the Input/Output Operation
Field of each 10rw on the File List associated with
the file.

3. If a file uses a module of 1301 Disk Storage, the
System Monitor provides: (a) a character indicating
the channel to which the module is attached, (b) the
address of the first track of the physical unit currently
assigned to the file, and (c) the Ending Track Ad-
dress of the physical unit currently assigned to the
file. This information is placed, respectively, in: (a)
the x-control field portion of the Input/Output Opera-
tion Field of each 1orw on the File List associated
with the file, (b) Field 3 of the File Table associated
with the file, and (c) Field 4 of the File Table as-
sociated with the file.

The 1ocs automatically links with System Monitor
to obtain this information whenever:

1. A file is opened by means of an I10CTL OPEN
macro-instruction.

2. An end-of-reel condition occurs on a tape file
for which an alternate unit (or units) has been speci-
fied.

3. An end-of-physical-unit condition occurs on a
disk file for which an alternate physical unit (or
units) has been specified.

The information provided by the System Monitor
differs as follows:

1. When a file is opened, the information provided
refers to the Base Unit assigned to the file.

2. When an end-of-reel or physical-unit condition
occurs on a file, the information provided refers to the
next alternate unit (if any).
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Monitor Calling Sequences

The System Monitor can provide the information dis-
cussed above at times other than when a file is opened,
or an end-of-reel, or end-of-physical-unit condition oc-
curs on a file. To obtain this information at times other
than those noted above, the programmer must enter
the appropriate System Monitor calling sequences in
his object program. The various System Monitor call-
ing sequences are discussed in the material that
follows.

BASE/CURRENT SEQUENCE

The Base/Current sequence causes the System Moni-
tor to establish the Base Unit associated with the file
as the Current Unit of the file. This sequence consists
of the coding shown in Figure 107.

Line Label Eperoﬁdz
s ﬁIG r 15} ! 26 30 38 !ﬂ%
NP N R

o | .. A EILENAME, X15 .
FJL et BXPAVMIO L
0,3 P . N N PP .

Figure 107. Base/Current Sequence

The label FiLENnaME shown on Line 1 must be the
same label that appears in the operand field of the
ptF Header Line entry for the affected file.

ALTERNATE / CURRENT SEQUENCE

The Alternate/Current sequence causes the System
Monitor to establish the next Alternate Unit associated
with the file as the Current Unit of the file. This
sequence consists of the coding shown in Figure 108.

Line Label _szero'idz i
o gle : 15/ 1 28 30 35 40

ot |t 1ZA . leFTLENAME X35 ., . ., |
oz | ...\,  |BXPA/MIR/ i
os. | ... ... . 1Be . lanviaBee . ... . ..T?
0.4 T EErE N NPT B S S S S PP ST

Figure 108. Alternate/Current Sequence

The label anyraBer shown on Line 3 of Figure 108
refers to a user-written routine that is to be exited to
if there is no Alternate Unit available to be estab-
lished as the Current Unit. When this exit is taken,
the System Monitor automatically establishes the
Base Unit as the Current Unit.

USE CURRENT UNIT SEQUENCE

The Use Current Unit sequence must be entered in
the user’s source program subsequent to the coding
for the Base/Current sequence or the Alternate/Cur-
rent sequence (whichever is appropriate). The exact



point at which the Use Current Unit sequence is
entered is not critical, as long as it appears in the
user’s object program: (a) after the relevant Base/
Current or Alternate/Current sequence, and (b) be-
fore the next GET or PUT macro-instruction that refer-
ences the affected file. The Use Current Unit sequence
consists of the coding shown in Figure 109.

File Table

The File Table is a group of fields that contain in-
formation the rocs must have to schedule and execute
input/output and related operations on a file. The
information contained in the File Table is provided
by brF entries and the System Monitor. When a pIF
statement is not provided for a file, the programmer
must construct the File Table fcr that file.

The fields of the File Table (Figure 110) are dis-

Line Label perati i cussed in the section that follows.
s _sie I 1 30 35 40
ol ... 1. lza .  HFILENAME,X15 [, ., . ., | )
02 ..H....Ium/mm/............“,,] Tape/Disk Prefix
03, Lis 1. i iooov] The File Table Tape/Disk Prefix consists of Fields
Figure 109. Use Current Unit Sequence 1-4. If the file is a tape file all four fields appear. If
Field Mnemonic Operand Explanation Mnemonic  Operand Explanation
(Disk File Prefix) (Tape File Prefix)
1 DCW XXXXX Address of user's Scramble Routine DCW EXTENLBL Address of File Table
2 DCW XX Number records per track Extension
DCW XX Current Record DCW XXXXX Block counter.
3 DCW AMTTTTHA Starting Address DCW XX Reel counter.
4 DCW 7T Ending address DCW @RNUR@ RWD/U options.
(All Devices)
5 FILENAME DCW XXXXX File List Origin
6 DCW /xxx/ Symbolic Unit
7 DCW XXXXX User EOF routine address
3 DC @x@ File Indicator 1
DC @x@ File Indicator 2
DC @x@ File Indicator 3
DC @x@ File Indicator 4
le @x@ File Indicafor 5
DC @x@ File Indicator 6
9 DCW XX Index register address
10 DCW XXXXX Miscellaneous. |
1 DCW XXXXX Miscellaneous 2
12 LENGTHLBL DCW XXXXX Miscellaneous 3
13 DCW XXXX Miscellaneous 4
14 DC(W) @x@ Error Indicator 1
DC(W) @x@ Error indicator 2
DC(W) @x@ Error Indicator 3
DC(W) @x@ Error Indicator 4
DC(W) @x@ Error Indicator 5
15 DCW XXXXX User error routine address
16 DCW XXXXX User interrupt routine address
(File Table Extension)
17 DCW @x@ Terminate table lookup character
18 DCW XXXXX Labe! routine address
DC @xx@ Label exit indicator
DCW XXXXX Label routine address
DC @xx@ Label exit indicator
19EXTENLBL DC @x@ Label Indicator 1
DC @x@ Labe! Indicator 2
DC @x@ Label Indicator 3
DC @x@ Label Indicator 4
DC @x@ Label Indicator 5
20 DCW @x@ Record Form
21 DCW @xxxx@ Retention Period
22 DCW @xxxxx@ Creation date
23 DCW @xxxxxxxxxx@  File identifier
24 DCW @xxxxx@ File serial number
25 DCW @xxxx@ Reel sequence number

Figure 110. Fields of the File 'i'abié

Internal Operation of the 1ocs 45



the file is a disk file, and the second and third op-
erands of the pTF FILEFORM entry have been specified
for the file, all four fields appear. If the file is a disk
file, and the second, but not the third, operand of the
DTF FILEFORM entry has been specified for the file,
both subfields of Field 2 appear, as do Fields 3 and 4.
For all other disk files, only the second subfield of
Field 2, and Fields 3 and 4 appear.

FIELD 1

For Form E disk files, this is a five-position field that
contains the address of the programmer’s scramble
routine. For all other types of disk files, this field
is omitted. For tape files that use labels the 1ocs is to
process, this is a five-position field that contains the
address of the File Table Extension that is to be used
to process the labels of the file. For all other tape
files this is a one-position field that contains a zero.

FIELD 2

For Form C and E disk files, this is a four-position
field. In this case the first two positions of this field
are a subfield that contains the number specified as
the second operand of the pTF FILEFORM entry; the
last two positions are a subfield that initially contains
zeros. Every time a disk record is read or written, the
integer 1 is added to the second subfield. When the
number in the second subfield equals the number in
the first subfield, the second subfield is reset to con-
tain zeros, and the Current Track Address (Field 3)
is incremented by 1. If the file is a Form A, B, D, F,
or G disk file, this is a two-position field that is re-
served for the internal use of the 1ocs. For tape files,
this is a five-position field that contains a count of
the records (unblocked files) or blocks of records
(blocked files) read from or written on the current
reel of tape. Noise records (i.e., records less than 13
characters in length), header and trailer labels, and
tape marks are not included in this count.

FIELD 3

For disk files, this is an eight-position field that con-
tains the information shown in Figure 111 (ie., the
Current Track Address of the current physical unit).
This information is initially supplied by the System
Monitor.

For input tape files, this is a two-position field that
initially contains zeros. The programmer may place
a signed or unsigned positive integer in this field that

A M TTTT HA

I -E‘ HA2
Track Address
Module

Access Mechanism

Figure 111. Current Track Address
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represents the number of reels that make up the file.
Every time the 10cs reads a complete reel of the file
it decrements this integer by one. When this field
contains all zeros, the 10cs causes a branch to be taken
to the programmer’s end-of-file routine. If this field has
been set to a positive integer by the programmer, the
10Cs ignores any 1EOFb or 1eorb label identifier en-
countered in the trailer label of a reel of the file. If the
file is an output tape file this field is not referenced
by the 10cs.

FIELD 4

This is a four-position field. For disk files, this field
contains the address (i.e., the End Track Address) of
the last track of the current physical unit that is to
be read or written by the 1ocs. This address is pro-
vided by the System Monitor. It must be in the same
module as the first track of the current physical unit.
The 10cs uses this field to determine when the last
track of the current physical unit has been read or
written.

For tape files, this field contains the characters spe-
cified in the four operand fields of the pTF RWDOPTNS
entry.

File Tauble Body

The File Table Body consists of Fields 5-13. These
fields appear regardless of the type of input/output
device used by the file.

FIELD 5

This is a five-position field that is referred to as the
File List Origin. It contains the address of the first
1orw on the File List associated with the file. (See
the discussions of List Origin and File List, under
“The 10cs Lists.”) The units position of this field may
be referred to by the label entered as the operand of
the prr Header Line entry for the file. When there
are no IoRW’s on the File List, this field contains 00000.

FIELD 6

This is a five-position field that contains the address
equivalent of the symbolic unit name entered as the
second operand of the prF symuNrr entry. This ad-
dress is used by the System Monitor to provide certain
information that is inserted in the 10rRw’s associated
with the file. (See the section, “System Monitor.”) If
the file is a disk file the System Monitor also uses this
field to provide the information contained in Fields
3 and 4.

FIELD 7

This is a five-position field that contains the address
of the programmer’s end-of-file routine. If the prr
EOFADDR entry is omitted, this field contains zeros.



FIELD 8
This is a six-position field that contains the File Indi-
cators F1-F6. Each indicator is a single character (see
Figure 112). The bits associated with the boxes
marked spaRe in Figure 112 are always the low-order
bits shown (i.e., A, 4, or 1). The bits associated with
each box are mutually exclusive (e.g., if the 4 bit
appears the 8 bit may not appear). The file indicators
are discussed in the paragraphs that follow.

F1: This indicator is the character specified by the
DTF PADCHAR entry written for the file. It is a blank
character (b) if the PADCHAR entry is omitted.

F2: If the Bcp code of this indicator includes the
B bit, the Error Accept bit is said to be o~. If the Bcp
code includes the A bit, the Error Accept bit is said
to be orF. The 10cs sets the Error Accept bit oN just
before exiting to the error routine the user has pro-
vided for the file. If the programmer does not set the
Error Accept bit oFr before exiting from this error
routine, the 10cs, immediately after the error routine
has been exited from, accepts the results of the input/
output operation, the execution of which caused the
error routine to be entered. The 10cs does this by
setting the Traffic Bit of the affected 10rw (ie., the
1orw that is then at the top of the File List associated
with the file) orF and placing the 10Rw on the bottom
of the File List of the affected file. If the programmer
does set the Error Accept bit oFrF before exiting from
his error routine, the 10cs, immediately after the error
routine has been exited from, re-executes the input/
output operation, the execution of which caused the
error routine to be entered.

F3: When this indicator is assembled, its Bcp code
includes the A bit. If the user replaces this A bit with
a B bit, closes and then reopens the file, the System
Monitor assigns to the file the last physical unit
referenced by the file. (Normally, the System Monitor
assigns the Base Unit to a file when the file is opened. )

The Bcp code of this indicator includes the 1 bit
when it is assembled. If the user replaces this bit with
a 2 bit and an end-of-reel or physical-unit condition
is forced or encountered on the file, the next alternate
physical unit is not assigned to the file by the System
Monitor, as would normally be the case. Instead, the
System Monitor assigns to the file the last physical
unit referenced by the file prior to the end-of-reel or
physical-unit condition. In addition, if the file is a disk
file the 1ocs will cause a branch to be taken to the
user’s end-of-file routine for the file.

F4: If the Bcp code of this indicator includes the
B bit, the skip operand of the pTF ERROPTNS entry has
been specified for the file. If the Bcp code includes the
A bit, the accept operand of the DTF ERROPINS entry

has been specified for the file, or the ERROPTNS entry
has been omitted altogether. If the Bcp code of this
indicator includes the 2 bit, the pTF FILEFORM entry
for the file specified that the file consists of Form 4
data records. If the Bcp code includes the 1 bit, the
prF FILEFORM entry for the file specified that the file
consists of Form 1, 2, or 3 data records.

F5: If the Bcp code of this indicator includes the
B bit, an error or end-of-file condition has occurred
on the file as a result of the last input/output opera-
tion performed on the file. If the Bcp code includes the
A bit, no such condition occurred as a result of the
last input/output operation. If the Bcp code of this
indicator includes the 2 bit, the pTF FILEFORM entry
specified that the file consists of blocked data records
(ie., Form 2 or Form 4). If the Bcp code includes the
1 bit, the pTF FILEFORM entry specified that the file
consists of unblocked records (i.e., Form 1 or Form 3).

F6: This indicator notifies the 1ocs what type of
input/output device is to be used by the file. This
information is obtained from the pTF syMuUNIT entry.

The possible device indicators are:

INDICATOR EXPLANATION
1 1402 Card Reader, 1442 Serial Card
Reader, 1011 Paper Tape Reader
2 1402 Card Punch, 1403 Printer
4 7330, 729 Magnetic Tape Units
8 1301 Disk Storage
FIELD 9

This is a two-position field. It contains the last two
digits of the address of the index register specified in
the DTF INDEX entry. If the DTF INDEX entry is omitted,
this field contains zeros.

FIELD 10

This is a five-position field that initially contains zeros.
If the pTF INDEX entry was specified, this field contains
the high-order address of the input/output area
currently available to the user’s object program. If
the DTF INDEX entry was not specified, this field con-
tains: (a) the high-order address of the data record
currently available to the using program, if the file is
an input file, or (b) the high-order address of that
portion of the current output area that is available to
the using program, if the file is an output file. The
10cs provides this information during execution of Ger,
PUT, IOCTL OPEN, IOCTL RELSE, and TOCTL FEOR.

If an exit has been taken to a user-written error or
end-of-file routine, this field contains the return ad-
dress to the series of instructions generated by the
GET or PUT macro-instruction that caused the exit to
be taken.
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BIT
CONFIGURATION B A 8 4

A PADDING CHARACTER

ERROR ACCEPT SPARE SPARE
F2 ON OFF NORMAL NORMAL
RESET TO BASE SPARE SET TO ALTERNATE
F3 NO YES NORMAL NO YES
SKIP SPARE FORM 4
F4 YES NO NORMAL YES NO
EXCEPTION BIT SPARE BLOCKED
F5 ON OFF NCRMAL YES NO

F6 DEVICE CHARACTER

Figure 112, File Indicators

FIELD 11

This is a five-position field that contains the informa-
tion entered in the operand of the pTF BLOCKSIZE entry.
If the file consists of Form 1 or Form 3 records, this
field is not used by the 10cs. In these instances, the
programmer is free to make use of this field for his
own purposes.

FIELD 12

This is a five-position field. If the file is an input file
made up of Form 2 or Form 3 records, it contains the
low-order address 1 of the block of data records
currently available to the using program. (The 10cs
uses this information during execution of cET, pur,
IOCTL OPEN, IOCTL CLOSE, and IOCTL FEOR.) If the file
is an output file: (a) that is made up of Form 4
records, (b) for which the prr LENGTH entry has been
specified, and (c) that is to be processed by the
PUT FILE,FORM4 macro-instruction, the programmer
places in this field the length of the next record he is
going to move into the current output area. (Under
these conditions this field may be referred to sym-
bolically by the operand of the prr LENGTH entry.)
The two high-order positions of this field are also used
by the 10Cs as temporary storage for the last two char-
acters of the current Ger/PUT calling sequence (i.e.,
the coding generated by the current cer or put).

FIELD 13

This is a four-position field. If the file consists of Form
2 records, this field contains the information entered
in the operand of the pTF RECsIZE entry. If the file is an
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output file that consists of Form 4 records, this field
contains an integer equal to the number of positions
in the current output area of the file that are occupied
by data.

This field is not used by the 1ocs if the file consists
of Form 1 or Form 3 records, or if the file is an input
file that consists of Form 4 records. In these instances,
the programmer is free to make use of the field for
his own purposes.

FIELD 14

This is a five-position field that contains the informa-’
tion entered in the second through sixth operands of
the pTF ERRADDR entry. (The mnemonic used by the
10Cs to generate a character for this field is pcw, if the
corresponding operand calls for an exit bypassing
standard 1ocs error procedures. It is pc, if the corre-
sponding operand calls for an exit only when the error
condition or conditions specified cannot be corrected
by the standard 10cs error procedures.) The 10cs uses
this information to determine under what conditions
it is to branch to the error routine provided by the
user for the file. This field must contain blanks if the
DTF ERRADDR entry is omitted.

FIELD 15

This is a five-position field that contains the address of
the error routine the programmer has provided for the
file. (This field can be used by the programmer for
his own purposes if the DIF ERRADDR entry is omitted
and the prr INTADDR entry is included. If both prF
ERRADDR and INTADDR entries are omitted, this field
does not appear.)



FIELD 16

This is a five-position field that contains the address of
the service routine the programmer has provided for
the file. This field does not appear if the DTF INTADDR
entry is omitted. :

File Table Extension

The File Table Extension consists of Fields 17-25. The
1ocs uses the information contained in these fields to
process the tape labels used by the file. If the file does
not use labels, these fields do not appear. Most of the
information contained in these fields is provided by
the pTF LABEL and CHECK entries for the file (e.g., the
LABEL entry supplies the information for Fields 21-25).
The programmer may update or alter the information
contained in these fields (see “Appendix E”). When
these fields are generated, they precede the balance
of the File Table in core storage, but they do not
necessarily immediately precede the balance of the
File Table.

FIELD 17

This is a one-position field that contains a character
normally supplied by the 1ocs. This character is used
to terminate the table lookup operations the 10cs per-
forms on Field 18. If the programmer has specified the
pTF LINEl ABOVE entry for the file, that entry supplies
this character.

FIELD 18

This field contains from one to eight entries if the
prF LINEl or LINE2 entries have been specified; from
9 to 16 entries if LINEl ABOVE was specified. Each
entry consists of a pcw followed by a pc. The pcw

specifies the address of a label routine written by the
user. The pc specifies the point in the 10cs tape label
routines at which the 10cs is to branch to that routine.

FIELD 19

This is a five-position field that contains the Label
Indicators L1-L5. Each of these indicators consists of
a single character. (See Figure 113.) The bits as-
sociated with the boxes marked spare in the figure
are always the low-order bits shown (ie., A, 4,orl).
The bits associated with each box are mutually ex-
clusive (e.g., if the 2 bit appears, the 1 bit may not
appear).

The label indicators are discussed in the material
that follows.

L1: The Bcp code of this indicator includes the 1 bit
if the file serial number has been entered as an op-
erand of the pTF LABEL entry. The Bcp code includes
the 2 bit if the file serial number has not been entered.
(If the Bcp code includes the 2 bit and the file is a
tape output file, the 10cs places the reel serial number
of the first reel of the file in Field 24 of the File Table
prior to writing the new output header label. If the
Bep code includes the 1 bit, the 10cs places the speci-
fied file serial number in Field 24.)

L2: The Bcp code of this indicator includes the B
bit if NoNsTD appears as the second operand of the
pTF LABEL entry for the file. If the file uses standard
labels, the Bcp code of this indicator includes the A
bit. The Bcp code of this indicator includes the 2 bit
if 120 appears as the first operand of the DTF LABEL
entry for the file. The Bcp code includes the 1 bit if
80 appears as the first operand, or the DTF LABEL
entry was not specified for the file.

?:I(;PJFIGURATION B A 8 4 2 1
SPARE SPARE SUBSTITUTE SERIAL
L1 NORMAL NORMAL YES NO
NONSTD SPARE 120-CHARACTER L ABELS
L2 ‘ YES NO NORMAL YES NO
CHECK FILE SERIAL SPARE CHECK FILE IDENTIFIER
L3 YES NO NORMAL YES NO
CHECK REEL SEQUENCE SPARE CHECK CREATION DATE
L4 YES NO NORMAL YES NO
CHECK BLOCK COUNT SPARE CK RETENTION CYCLE
L5 YES NO NORMAL YES NO

Figure 113. Label Indicators
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L3: The Bcp code of this indicator includes the B bit
if the ser operand is specified in the pTF cHECK entry
for the file. The Bcp code includes the A bit if this
operand is not specified, or the pTF cHECK entry was
not specified for the file. The Bcp code of this indicator
includes the 2 bit if the 1 operand is specified in the
DTF CHECK entry for the file. The Bcp code includes the
1 bit if this operand is not specified or the cHEck entry
was omitted.

L4: The Bcp code of this indicator includes the B bit
if the sEQ operand is specified in the prF crrck entry
for the file. The Bcp code includes the A bit if this
operand is not specified, or the cmEck entry was
omitted.

The Bcp code of this indicator includes the 2 bit if
the pAT operand is specified in the pTF cHECk entry
for the file. The Bcp code includes the 1 bit if this
operand is not specified, or the cmEck entry was
omitted.

L35: The Bcp code of this indicator includes the B bit
if the cNT operand is specified in the pTF cHECK entry
for the file. The Bcp code includes the A bit if this
operand is not specified, or the cHEck entry was
omitted. The Bcp code of this indicator includes the
2 bit if the ReET operand is specified in the pTF cHECK
entry for the file. The Bcp code includes the 1 bit if
this operand is not specified, or the crrck entry was
omitted.

ALL: If the ALL operand is included in the prr
cHECK entry for the file, the Bop code of indicators L3,
L4, and L5 is B-4-2.

FIELD 20

This is a one-position field that contains a character
indicating the form of the records on the file. F indi-
cates Form 1, W indicates Form 2, B indicates
Form 3, and X indicates Form 4.

FIELD 21

This is a four-position field that contains the retention
period. If the file uses 80-character labels the high-
order position of this field contains a —

FIELD 22
This is a five-position field that contains the creation
date.

FIELD 23

This is a ten-position field that contains the file identi-
fication.

FIELD 24
This is a five-position field that contains the file serial
number.
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FIELD 25

This is a four-position field that contains the reel
sequence number. If the file uses 80-character labels
the high-order position of this field contains a —.

10CS Lists

An 10Cs List is a collection of 10rRwW’s grouped by the
10cs for a specific purpose (e.g., to schedule assign-
ment of access mechanisms to 1orRw’s that represent
requests for disk input/output operations).

List Origin: Each 1ocs list has a List Origin. This
is a five-position field that contains the address of the
low-order position of the Link Field of the first 1orw
on that list. If the list is temporarily without 10rRW’s
the List Origin contains 00000.

The Link Field of each 10rRW on an 10cs list contains
the address of the low-order position of the Link Field
of the next 10rw on the same list. There is one ex-
ception to this rule. Tbe Link Field of the last 10rw
on a list contains 00000 or 00000. These zeros indicate
to the 1ocs that the end of the list has been reached.

In addition to a List Origin, every Read/Write List
maintains a List End Address. This is a five-position
field that contains the address of the low-order posi-
tion of the Link Field of the last 10rw on the list. If a
Read/Write List is temporarily without 10rwW’s, the
List End Address contains the address of the low-order
position of the List Origin of that list.

FILE LISTS

One File List is associated with every File Table.
(This is a function of the DTF 10AREAs or the pTF
FILELIST entry.) The 10rw’s on File Lists associated
with sequential files represent completed input/output
operations. The input/output area associated with the
first 10w on such a File List is the input/output area
currently available to the user’s program. The 10RW’s
on File Lists are processed in the order in which they
appear on these lists. The List Origins of File Lists
are automatically generated in the File Tables with
which the lists are associated.

DISK MODULE LISTS

There is one Disk Module List for each module of
1301 Disk Storage defined at System Generation. The
List Origins of these lists are contained in the Resi-
dent 1ocs. The 10rRW’s on these lists: (a) represent
requests for Seek Disk operations, or (b) indicate that
the relevant Seek Disk operation, or its associated
input/output operation, is in the process of being
executed by the 10cs. _

The last 108w on such a list contains 00000 in its



Link Field. (This is the only instance when 00000
may appear in the Link Field of an 1orw.) If the list
is void, the List Origin of the list contains 00000.

READ/WRITE LISTS

The 10cs maintains one Read/Write List for each data
channel available to using programs. The 10rRw’s on
Read/Write Lists represent requests for input/output
operations. They are normally processed in the order
in which they appear on these lists. This is not the
case, if: (a) a GET or pPuT other than a GET,DEFER or
PUT,DEFER is issued and (b) the 10rw associated with
the requested input/output operation is not available
on the relevant File List. Under these conditions, the
1ocs causes the appropriate Read/Write List to be
searched until the affected 10rw is located. If the
affected 10RW is not at the top of the list, it is im-
mediately moved to the top. This ensures that the
requested operation is the next operation executed on
the affected channel. The List Origins of Read/Write
Lists are contained in the Resident 1ocs.

SERVICE LISTS

A Service List is associated with every service routine
whose label appears as the operand of a DTF INTADDR
entry. The 10rW’s on these lists represent requests
pending for entry into user-written service routines.

The List Origins of these lists immediately precede
the service routines with which they are associated.
They may be referred to by the label of the relevant
service routines.

PROGRAM LIST

The 10cs maintains one Program List. The entries on
this list are not 1orRw’s. They are five-position fields
that contain addresses which identify service routines
that have 10rRW’s on their associated Service Lists. The
Resident 10cs places these entries on the Program
List, the most recent entry at the top of the list. This
is a departure from the procedure followed in adding
entries to the other 1ocs Lists. When a new entry is
added to the other 10cs Lists, it is added to the bottom
of the list.

When all the 10rw’s on the Service List of the rou-
tine associated with the entry at the top of the Pro-
gram List have been processed, the Resident 1ocs
removes the affected entry from the Program List. It
then places the next entry at the top of the list and
causes the service routine associated with that entry
to be entered. This process is repeated until the Pro-
gram List is devoid of entries. When the list becomes
void, the Resident 1ocs restores the status of the user’s
main-line program and causes a branch to be taken to

the interrupted instruction in the user’s main-line pro-
gram. The List Origin of the Program List is in the
Resident 1ocs.

Interaction of the 10CS Lists

The flow of 10rRW’s between the 10cs Lists is discussed
in the paragraphs that follow.

When the 10cs encounters a GET or PUT macro-
instruction in the user’s program, the Resident 10cs
scans the appropriate File List until it encounters an
108w whose Traffic Bit is orr. The Resident 1ocs then
sets the Traffic Bit of the affected 10rw on and makes
the input/output area associated with the 1orw avail-
able to the user’s program.

When the Resident 10cs scans the File List, it sends
all the 10rw’s whose Traffic Bits are oN to the bottom
of the appropriate Read/Write List. (See Path 1,
Figure 114.)

File List Read/MWrite List
Path 1
Path 2
Path 3
T baths T
Figure 114, Interaction Between File Lists and Read/Write

Lists

Note: In the case of disk files, when the Resident
1ocs scans a File List, it sends all the 1orw’s whose
Traffic Bits are oN to the proper Disk Module List,
rather than to the appropriate Read/Write List. (See
Path 1, Figure 115.)

File List Disk Module List

~

Path_1

Figure 115. Interaction of File Lists and Disk Module Lists

When an 1orw that has been sent to a Read/Write
List reaches the top of that list (i.e., the 10rW’s that
preceded it have been processed and removed from
the list), execution of the instruction in the Input/
Output Operation Field of the 1orw is begun. The
1orw is then removed from the Read/Write List and
saved until execution of the relevant instruction has
been completed. If execution of the instruction does
not result in an error, the Resident 10cs sets the
Traffic Bit of the affected 10orRw oFF, and places it on
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the bottom of the relevant File List. (See Path 2,
Figure 114.)

If execution of the instruction resulted in an error
condition, or combination of conditions, that the pro-
grammer has specified are to cause the 10cs to: (a)
bypass the normal 10cs error correction procedures,
and (b) exit to the error routine the programmer has
provided for the file, the Resident 1ocs performs the
following functions:

1. Returns the affected 10rw to the bottom of the
appropriate File List. (See Path 2, Figure 114.)

2. Removes all other 10RwW’s associated with the
affected file from the relevant Read/Write List (start-
ing at the top of the list), and places them (in the
order in which they are removed) on the bottom of
the File List. (See Paths 3 and 4, Figure 114.)

If execution of the instruction resulted in an error
condition, or combination of conditions, that the pro-
grammer has specified are to cause the 10cs to: (a)
execute the normal 10cs error procedures, and (b)
enter the error routine the programmer has provided
for the file only if the error or errors could not be cor-
rected by the normal error procedures, the Resident
10Cs:

1. Performs the functions described in item 2 above,
if the error condition or conditions could not be cor-
rected, or

2. Places the affected 10rw on the bottom of the
appropriate File List (see Path 2, Figure 114), if the
error condition or conditions were corrected.

If execution of the instruction resulted in an error
condition, or conditions, for which the programmer
has not specified an exit to the error routine he has
provided for the file, the affected 10rw is placed on
the bottom of the appropriate File List (see Path 2,
Figure 114). This is not the case, however, if the
skip operand of the pTF ERROPTNS entry was specified
for the file. If the skip operand was specified, the
affected 10rw is retained at the top of the appropriate
Read/Write List so that the relevant instruction can
be re-executed by the 10cs.

If execution of the instruction: (a) did not result
in an error condition, or combination of conditions,
that the programmer has specified are to cause the
10Cs to exit to the error routine the programmer has
provided for the file, (b) did not result in an error
condition of any kind if the skip operand of the prr
ERROPTNS entry has been specified for the file, and (c)
the programmer has specified that a user-written serv-
ice routine has been provided for the file, the Resident
10cs takes the affected 10rw off the top of the Read/
Write List (see Path 1, Figure 116) and places it on
the bottom of the appropriate Service List. The
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Resident 10cs then causes the service routine pro-
vided for the file to be entered. At this time, the
Resident 10cs sets the Traffic Bit of the 10rRwW OFF.

The programmer may perform any function he
desires within a service routine; however, the last
instruction of every user-written service routine must
be the 10CcTL EXIT,ACCEPT Or the IOCTL EXIT,DELETE
macro-instruction. If the 1ocTL ExrT,ACCEPT is the last
instruction, the Resident 10cs takes the affected 10rRwW
off the top of the relevant service routine Service List
(see Path 2, Figure 116) and places it on the bottom
of the appropriate File List. If the last instruction is
1octL EXIT,DELETE the Resident 1ocs notes: (a) that
the 1orw has been removed from the relevant Service
List (see Path 3, Figure 116), and (b) that control
of the 10rw has been assumed by the user.

Read/Write List Service List

\ Path 3
—

Path ]

Figure 116. Interaction of File Lists, Read/Write Lists and
Service Lists

File List

IOCS Error Procedures

Upon completion of every input/output operation
performed on a file, a Bex (Branch External Indicator)
instruction is executed. The character found in the
D (Channel Test Character) Field of the relevant
10RW becomes the d-character of this instruction.

If a branch is taken as a result of executing the BEx
instruction (i.e., a channel status indicator, whose as-
sociated Bcp bit matches a bit included in the Bcp
code of the d-character of this instruction, was turned
on as a result of the input/output operation), the
10cs Error Control routine is entered. If a branch is
not taken, the next sequential instruction of the user’s
program is executed.

Error Control Routine

The primary function of the Error Control routine is
to determine if and when a particular 10cs error rou-
tine is to be entered. The operation of the Error Con-
trol routine, prior to entry into a particular 10cs error
routine, is:

1. When control passes to the routine, it stores the
Channel Status Character (i.e., a character whose
BCD code indicates which channel status indicators



were turned on upon completion of the relevant in-
put/output operation) with appropriate alterations,
in the S Field of the affected 1orw. Alterations to the
Channel Status Character are discussed under “S
(Channel Status Character) Field.”

9. The Error Control routine then attempts to match
the Channel Status Character with one of the char-
acters in Field 14 of the relevant File Table that is
tagged with a word mark.

3. If the Channel Status Character does not match
a character in Field 14 that is tagged with a word
mark, the Error Control routine causes a branch to be
taken to the appropriate 10Cs error routine.

4. If the Channel Status Character matches a char-
acter in Field 14 that is tagged with a word mark, the
Error Control routine examines indicator Q3 of the
affected 10rRW to determine if a user-written error
routine has been provided for the relevant file.

5. If no such routine has been provided, the rocs
error routines are bypassed and the affected input/
output operation is processed as if it were error free.

6. If a user-written error routine has been provided,
the Error Control routine: (a) sets the Exception Bit
and Error Bit in the affected 10rw oN, (b) places the
affected 10rw on the bottom of the relevant File List
with its Traffic Bit set oFF, and (c) removes all the
10Rw’s associated with the affected file from the ap-
propriate Read/Write List (starting at the top of the
list) and places them (in the order in which they were
removed from the Read/Write List) on the relevant
File List ('Traffic Bits set oN).

The Error Control routine also performs certain
operations if an 10cs error routine is unable to correct
an error condition directed to it for correction. These
operations are:

1. When an 1ocs error routine cannot correct an
error, control passes to the Error Control routine which
attempts to match the Channel Status Character in
the affected 10rw with a character in Field 14 of the
relevant File Table.

2. If the Channel Status Character in the S Field of
the 1orw does not match a character in Field 14, the
Error Control routine checks the fourth File Indicator
(F4) of the relevant File Table.

3. If the Bcp code of F4 includes the B bit (i.e., the
skp operand of the pTF ERROPTNS entry has been speci-
fied for the file), the Error Control routine retains the
affected 10rRw at the top of the relevant Read/Write
List with its Traffic Bit set on (i.e., schedules im-

mediate re-execution of the instruction that appears
in the Input/Output Operation Field of the 10rw).

4. If the Bcp code of F4 includes the A bit (i.e., the
accepr operand of the pTF ERROPTINS entry has been
specified for the file, or the ERROPTNS entry has been
omitted altogether), the Error Control routine places
the affected 10rw on the bottom of the relevant File
List with its Traffic Bit set oFF.

5. If the Channel Status Character matches a char-
acter in Field 14, the Error Control routine examines
Field Q3 of the affected 10rRw to determine if a user-
written error routine has been provided for the file.

6. If such a routine has been provided, the Error
Control routine: (a) sets the Exception Bit and the
Error Bit in the affected 1orw oN, (b) places the af-
fected 1orRw on the bottom of the appropriate File List
with its Traffic Bit set oFr, and (c) removes all the
1orw’s associated with the affected file from the ap-
propriate Read/Write List (starting at the top of the
list) and places them (in the order in which they
were removed from the Read/Write List) on the rele-
vant File List ( Traffic Bits set oN).

7. If this routine has not been provided, the affected
input/output operation is processed as if it were error
free.

Error Routines

The 10cs provides an error routine for each type of
input/output device specified by the using installation
at System Generation. Each 10cs error routine attempts
to correct the error conditions routed to it for correc-
tion by re-executing the relevant input/output opera-
tions, or by other means peculiar to the affected type
of input/output device.

Whenever an 1ocs error routine causes an input/
output operation to be re-executed, the number in
the Error Count Field of the affected 10RW is in-
cremented by one and the Channel Status Character
of the 1orw is replaced with a blank character. If the
error recurs, the operation is retried until the number
in the Error Count Field equals a maximum value that
is determined by the type of device and whether the
device is involved in reading or writing data. When
this maximum value is reached, the error is considered
uncorrectable and the affected error routine causes a
branch to be taken to the Error Control routine.

If the error is corrected, the affected 1ocs error
routine places the relevant 10rw on the bottom of the
appropriate File List with its Traffic Bit set OFF.
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Appendixes

Appendix A: Shared Input/Output Areas

Two programming schemes that allow an input and an
output file to share the same input/output areas are
discussed in this section.

Two File/Three Area Overlap Programming

A programming scheme that allows one input and
one output file sharing the same three input/output
areas to be processed in a manner that provides for
the overlapping of read/write and processing opera-
tions is discussed in the paragraphs that follow. This
scheme allows records to be read into, processed in,
and written out of the same input/output area.

To use this scheme, the program must be initialized
as follows: (All labels used in this example are for
illustrative purposes only. )

1. Two files, one an input file labeled iNrFILE, one
an output file labeled outriLE, are defined.

2. Three input/output areas, labeled AREAl, AREA2,
and AREA3, respectively, are defined.

3. Three 10rw’s are generated, and one is labeled.
Two of the 10rRW’s are generated by means of the pTF
I0AREAS entry included in the pTF statement defining
INFILE, with AREAI and AREA2 as its first and second
operands. The third 1orRw is generated and labeled by
means of the pTF 10AREAS entry included in the state-
ment defining ouTFILE, with AREAS as its first operand
and ouTIORW as its fourth operand.

4. vFiLe and OUTFILE are opened (see Lines 1 and
2 of Figure 117).

5. The Traffic Bit of the 10rw labeled ouTioRWA is
set OFF (see Line 3).

Once the program has been initialized, the two files
are processed as follows:

1. The 10Cs is requested to make the next logical
record from INFILE available in the specified input/
output area (see Line 4).

2. The last record made available by the 1ocs is
processed (see Line 5).

3. The program is taken out of Priority Alert (see
Line 6).

4. The address of the low-order position of the Link
Field of the 10rw on the top of the File List associ-

ated with INFILE is stored in index register 15 (see
Line 7).
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5. The 10rRw on the top of the File List associated
with INFILE is removed from that list and the next
10Rw on the list (if any) is moved to the top of the
list (see Line 8).

6. The address of the File List Origin associated
with outrILE is placed in the File List Address Field
of the 1orw that was removed from the File List
associated with iNFILE by Step 5 (see Line 9).

7. The 10rw that was at the top of the File List as-
sociated with outFiLE (if any) is linked to the TorRwW
that is to be placed on the File List associated with
OUuTFILE by Step 8 (see Line 10).

8. The 1orw that was removed from the File List
associated with INFILE by Step 5 is placed at the top
of the File List associated with outFiLE (see Line 11).

9. The x-control fields of the 10rw’s linked to the
File List of ouTFILE are initialized by the System
Monitor (see Lines 12 and 13).

10. The 1ocs is requested to write the last record
processed by the using program on outriLe (Line 14).

11. The program is taken out of Priority Alert (see
Line 15).

12. The address of the 10rw on the top of the File
List associated with ouTFILE is stored in index register
15 (see Line 16).

13. The 10rw on the top of the File List associated
with ouTrFiLE is removed from that list and the next
108w on the list (if any) is moved to the top of the
list (see Line 17).

14. The 1orw that was at the top of the File List
associated with INFILE (if any) is linked to the 1orRw
that is to be placed on the File List associated with
INFILE by Step 15 (see Line 18).

15. The 10rw that was removed from the File List
associated with outriLE by Step 13 is placed at the
top of the File List associated with INFILE (see Line
19).

16. The address of the File List Origin associated
with INFILE is placed in the File List Address Field of
the 1orRw that was removed from the File List as-
sociated with outriLE by Step 13 (see Line 20),

17. The x-control fields of the 1orw’s linked to the
File List of INFILE are initialized by the System Moni-
tor (see Lines 21 and 22).

18. A branch is executed to Step 1 (see Line 23).
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Figure 117. Two File/Three Area Overlap Programming

Two File/Two Area Overlap Programming

A programming scheme that allows one input file and
one output file that share the same two input/output
areas to be processed in a manner that provides for
the overlapping of read/write and processing opera-
tions is discussed in the material that follows. This
scheme is efficient if the time required to process a
record read by the 100s is relatively short compared
to the time required to read the record (cer) from
the input file or write the record (put) on the output
file. This scheme is only applicable to files made up of
unblocked records.

To use this scheme, the program is initialized as
follows: (All labels used in this example are for illus-
trative purposes only. )

1. Two files, one an input file labeled NFILE, the
other an output file labeled ouTrFiLE, are defined.

2. Two input/output areas, one labeled areal, the
other labeled ArEA2, are defined.

3. Two 108W’s are generated and labeled; one by
means of a DIF 10AREAs entry included in the prr
statement defining 1NFiLE, with AREAl as its first op-
erand and NioRW as its fourth operand; the other by
means of a DIF I0AREAS entry included in the prr
statement defining ouTFILE, with AREAl as its first
operand and ouTIORW as its fourth operand.

4. A one-position field labeled switch is defined.

5. iNFILE and OUTFILE are opened (see Lines 1 and
2 of Figure 118).

Once the program has been initialized, the two files
are processed as follows:

1. The character A is placed in swrtch (see Line 3).

9. The low-order address of armal is made the
B-address of the input/output instruction in OUTIORWA
(see Line 4).

3. The Traffic Bit in ouTioORWA is set OFF (see
Line 5).

4. The 10cs is requested to make the next logical
record from INFILE available in the input/output area
whose address appears as the B-address of the instruc-
tion contained in INIORwA (see Line 6).

5. The low-order address of ArRea2 is made the
B-address of the input/output instruction contained in
INIORWA. (see Line 7).

6. A branch is executed to process if the sign of the
contents of switcH is minus (see Line 8).

7. The contents of swrtcH is subtracted from itself
(see Line 9).

8. The 10Cs is requested to make the next logical
record from INFILE available, on a deferred basis, in
the input/output area whose address appears as the
B-address of the instruction contained in INIORWA
(see Line 10).

9. The 10cs is requested to write on ouTrFiLE the
last record processed by the using program (see Line
11).

10. The low-order address of AREA2 is made the
B-address of the input/output instruction contained in
OUTIORWA ( see Line 12).

11. A branch is executed to process if the sign of
the contents of switcH is minus (see Line 13).

12. The 10Cs is requested to write on OUTFILE, on a
deferred basis, the last record processed by the using
program (see Line 14).

Line Label fperahza]z !
3 T 25 30 3% 40 .
o1 |18TART. | . . |T0C.TLIOPEN, INPUT, INFILE |
0.2 L oceTopew, uT, ourF.L;u_LJ
0.3 L ZA |+ 1, SWITCH . . . . . kA,
0.4 . |MLNA [+ AREAL. OUTIORWA#IA, .,
08, | i, . MLZS |@S@, 0UTTORWAL2S ., . .. @
0.6, T . |GET, | LM.E..L.QAE._L_A.J_A_A_ okt et
o7 | v vt IMLNA |OUTFILE+ 23 INIORWA+LE
0,8, N .. .|Bz~¥  |PROCESS.,SulTCH, B . . .,
09, A N -2 S.hI.LLCH e e
1,0 el 7. JINFILE,DEFER , .\ it
Ll Pur. ur,Fu.& ..... e
2| MUNA, 1@:—'@5\%@&%&4*

1,3 pial.,  |BZN . |PROCESS, SWITCHB. . . . .
el vl PUT , JOUTELLE, DEFER , o i
T P T L S (- 1- 1 A N
16, PROCE§S. . |sAR . [PROCEXIT+E . o 0o ud
[ 2 I (Pror-'ess_ﬁe'.-q).‘..,.HJ‘...L....K
1,8, RRoAc.e,x.I,r B et a4y S
|.§‘ L 1 ; N 1 E.MD. " Tm;.,A_J LAa 1k L,ALALA_LA_JLj
2,0, PRSI : PRSI PN U ST T WA (Y VA U YN S U W WY S S B S

Figure 118. Two File/Two Area Overlap Programming
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13. A branch is executed to the instruction on Line
6 (see Line 15).

14. The contents of the B-address register are placed
in the instruction on Line 18 (see Line 16).

15. The current data record is processed (see Line
17).

16. A branch is executed to the address saved by the
instruction on Line 16 (see Line 18).

Appendix B: Modification of GET and PUT
Macro-Instructions

The coding generated by all cer and pur macro-in-
structions includes the sequence of instructions shown
in Figure 119,

Line Label -;Bperafi
: [H)] \ 26 30

ov. | . oy, . |BXPA |/PET/ .. ...

oot pew  |FTiENAME . . . e
o3, | .. . .. Dc.E.oc@.. e ?ﬂ
0.4 , IDCW O@ L N

Figure 119. ceT/PUT Calling Sequences

The instruction shown on Line 1 of Figure 119
causes the user’s program to be removed from Priority
Alert and a branch to be executed to the Resident
10cs at /PET/. The label FiLENAME shown on Line 2
must be the same label that appears as the operand of
the prr Header Line entry for the file. The character
represented by the alpha symbol shown on Line 3
becomes the d-character of the input/output opera-
tion requested by the relevant cer or pur macro-
instruction. If this operation is a read operation the
bC statement shown on Line 3 is assembled containing
*he character R. If this operation is a write operation
the pc statement is assembled containing the char-
acter W, The pcw statement shown on Line 4 indicates
whether the relevant GeT or PUT macro-instruction is
a GET FILE,DEFER Or PUT FILE,DEFER. The statement is
assembled containing an S if this is the case. It is
assembled containing a blank character if this is not
the case.

The programmer may alter the d-character of the
input/output operation discussed above. He may do

this by placing in the operand field of the pc state-
ment shown on Line 3 of Figure 119 one of the fol-
lowing characters:

CHARACTER RESULTANT INPUT/OUTPUT OPERATION
$ Read to interrecord gap or end of core.
X Write to end of core.
Q Alter read instruction to a No Operation
(NOP) instruction.
\% Alter write instruction to a No Operation

(NOP) instruction.

If the programmer changes the character in the
operand field of the pc statement shown in Figure 119
to $ or X, he must also change the channel character
in the 10w at the top of the File List associated with
the affected file. This channel character is assembled
as an @ (i.e., overlap mode, channel 1) or as an
(ie., overlap mode, channel 2). This channel char-
acter must be changed to a % (i.e., non-overlap mode,
channel 1) or a o (ie., non-overlap mode, channel
2). The reason for this change is that Read/Write
to End of Core operations must always be executed -
in non-overlap mode on the 1BM 1410. This channel
character must be altered before the modified ceT or
PUT macro-instruction is encountered in the using pro-
gram.

Appendix C: IOCS Console Messages

This section provides explanations of the 10cs console
messages that are of interest to programmers who use
the rocs.

Error Messages

All 10cs error messages conform to the format shown
in Figure 120.

The message number shown in Figure 120 is con-
stant. The two-character mnemonic e indicates the
type of error that has occurred (e.g., pc indicates that
a Data Check has occurred). The Bcp code of the
Channel Status Character indicates which channel
status indicator(s) have been turned on as a result
of the error. If the input/output operation that re-
sulted in the error was a tape read operation, the
last field of the error message contains an integer
equal to the number of characters transferred into
core storage as a result of the operation. If the opera-

Message Error | Channel Status Input/Output Tape Input Record Length
Number Type | Character Instruction or Disk Address
Il
T
10101 EE:s XXXXXXXXXX | emeeeeeseeeeemenoe-
1

Figure 120. 1ocs Error Message Format
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: Channel Affected
Ercor  Status Input /Output
Type | Character | Device Type Explanation Action
|
% NR |1 Tape, disk, The relevant device (e.g., module of 1301 Disk Storage) is Ready the device.
g | card reader, not ready.
L3 | card punch,
; L printer.
t
NR|/ Disk The IBM 7631 File control is not ready. Ready the 7631.
| Y y
NR]lJ Disk The addressed access mechanism is inoperative. Ready the access.
DCl4 Tape, disk, Tope Input Operation: (a) If record length is greater than 12 (a) None.
| card reader, characters a backspace followed by a read operation has been
! card punch, executed 99 times.
| rinter (b) If record length is 12 characters or less, ten consecutive (b) Set the relevant
P .
| noise records have been read without changing the B-address tape unit to the correct
| of the affected input instruction. This indicates that the density .
| relevant tape unit has been set to the wrong density.
P
| Tope Qutput Operation: A backspace, a skip and blank tape, None.
| Tape Output Op pa
% i and a write operation have each been executed, in sequence,
@ 25 times.
(5] || Disk: The relevant input/output operation has been re-executed None .
2 4 times.
& ! Card Reader: The last card read is in error. Run out card deck and re~
load. Make the card
I reader Ready-
: Card Punch: Machine parity error. The card is not punched. Make the device Not
Ready, then Ready.
! Printer: Machine parity error. The line is not printed. Make device Not
! Ready, then Ready.
DC'5 Disk The relevant input/output operation has been re-executed None .
| 5 ti i
imes.
DC|M Tape, disk, See "DC4" above. See "DC4."
{ card reader
DC,@ Tape See "DC4" above. See "DC4."
§ uc's Card punch, Card Punch: An incorrect card has been punched. The erroneous Make the device Not
S | P! ~ard Tunch:
£ | printer card has been selected into stacker 0. Ready, then Ready.
-g | Printer: A timing error or hammer fire check has occurred. The Make the device Not
O N line is not printed. Ready, then Ready.
WL - Tape, disk Tape Tnput Operation: The input operation has been re-executed None .
| card reader, F times.
- | card punch, Tape Output Operation: The output operation has been re- If the error persists on
g i printer éxecuted 25 times, the same record, the
9 program should be
o I .
terminated.
ig’ I Disk: The input/output operation has been re-executed four times. None.
K | Card Reader: The input/output operation has not been re-executed. | None.
Card Reader: p put op
§' | Card.Punch: The input/output operation has not been re-executed. | None.
[ | Printer: The input/output operafion has not been re-executed, None.
anior: op!
= WL| Q Tape Tape Input Operation: A tape mark has been read by the 10CS, None.
but it has been determined that the end of the relevant data file
l has not yet been reached.
I
T
o NF| Z Disk The input/output operation has been re-executed 4 times, the If the message is re-
g g | acceés mechanism has been recalibrated, and the operation peated for the same
95 has been re-executed an additional four times. record, the program
& ‘E ! should be terminated
) | .
z
|
}
T
) T v Disk The relevant access mechanism has been recalibrated and the If the message is re-
£ % | input/output operation has been re-executed one time. peated for the same
9 record, the program
z* | ’ :
should be terminated.
T
A}:’, MD| \% Disk Data check, no transfer, and condition indicators have
resulted from a disk operation. None.
| P!
P ccls Disk A 7631 circuit check has occurred. This input/output operation None.
§ -gu | has been re-executed one time.
60U : " " " "
ccla Disk See "CC8," above. See "CC8.
-~ orle Disk The input/output operation has heen re-executed one fime. If the message is re-
2 8% | peated for the same
Uts.2,4 record, the program
5 %_S E; : should be terminated.
goE=s
528%| |
=g d
=52
EIZE| |
—E£z3
ssliy Card Reader Two UNCTL FILE,SSF,d macro=instructions have been executed None.
- without an intervening Read A Card instruction that contains 9
wi
= | in the units position of its x-control field. Two Read a Card in-
uw Ll i structions with 9 in the units position of their x-control fields
5 % | have been executed without an intervening UNCTL FILE ,SSF,d
zv Macro-instruction.
]
|
05 Wil Disk Write operation was attempted, but write inhibit switch TU""\_SW“Ch OFF, or
-§-_ _é } on 7631 is ON, terminate program.
I .
g UEP ! Disk The IOCS cannot determine the exact nature of the error. Terminate program.
8 g I 1t is looping onthe operation that caused it.
o
[~
> ]

Figure 121. Error Type — Channel Status Character
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tion was a disk operation, the last field contains the
relevant disk address, in the form shown in Figure 111.

The various combinations of characters that may
appear in the error type and channel status character
fields of 10cs error messages are described in Figure

121.

Tape Label Messages

The 10cs provides three tape label messages. These
messages are described in Figure 122.

Message Explanation Operator Action

10102 cu xxxxx | The block count of the affected input |None
tape trailer label does not equal the
block count accumulated for the reel
by the I0CS. (cu is the channel and
unit of the affected tape; xxxxx is the
difference between the 10CS block
count and the block count, on the
reel,)

30101 cu One or more fields of the affected The 10CS can be
input tape header label do notmatch |directed to accept
the corresponding field(s) of the File |the tape, or to re-
Table Extension used to check the execute the label
label. (cu is the channel and unit check with a differ-
of the affected tape.) ent reel mounted.

1. Press Inquiry
Request key.
2. To re-execute,
enter $8R; to ac-
cept, enter $8A.
3. Press Inquiry
Release key.
30102 cu The retention period of the relevant |The [OCS can be

output tape header label indicates
that the tape should not be written
on. {cu is the channel and unit of
the relevant tape.)

directed to accept
the tape, or to
retry the label
check with a dif-
ferent tape
mounted.

1. Press Inquiry
Request key.

2. To re-execute,
enter $8R; to ac-
cept, enter $8A,
3. Press Inquiry
Release key.

Figure 122. 1ocs Tape Label Messages

Appendix D: Work Files

A work file is defined as a file that is used both as
an input file and an output file. The capability to
handle such a file is a feature of the 10cs. Only one
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DTF statement is required to define a work file, be-
cause the File Table generated by a prr statement
does not indicate whether the file is an input or an
output file. However, the programmer must be careful
to include all the prF entries in the work file p1F state-
ment that are appropriate to both an input and an
output file of the relevant type (e.g., tape or disk).

The 10cs determines whether a work file is to be
considered an input or an output file, when the file is
opened by means of either the 10cTL OPEN,INPUT oOr
the 1ocTL OPEN,0UTPUT macro-instruction. For this
reason, when the file is to be switched from an input
file to an output file, or from an output to an input,
the file must be closed by means of the appropriate
IOCTL CLOSE macro-instruction and then reopened. The
IOCTL OPEN macro-instruction used to reopen the file
indicates the file’s new status.

Appendix E: Modification of the File Table
Extension

The contents of the fields of the File Table Extension
can be altered if the programmer wants: (a) an input
header label to be checked against information other
than that currently contained in the relevant File
Table Extension (i.e., the information originally sup-
plied by the prF LABEL entry and updated where ap-
propriate by the 10cs), or (b) an output header label
to be written from information other than that cur-
rently contained in the relevant File Table Extension.

The following procedure can be used to alter the
information contained in the fields of the File Table
Extension:

1. Before the affected file is opened, the user’s pro-
gram reads a card containing the desired information
from the system’s Standard Input Unit. (See the
System Monitor publication.) The format of this card
is left to the user’s discretion.

2. The desired information is then moved from the
s1v input area (i.e., the area whose high-order position
is labeled /crp/) into the relevant field or fields of
the File Table Extension.

3. The affected file is opened by means of an 1ocTL
OPEN macro-instruction. The label is then checked or
written by the 10cs, using the new information con-
tained in the File Table Extension.
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