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Preface

The purpose of this publication is to enable pro-
grammers to avail themselves of the many advantages
offered by the 1410 Input/Output Control System.
To this end, the text explains the functions and use
of the 10ocs macro-instructions and the necessary
pIOCS, DTF, and DA entries.

It is assumed that the reader is thoroughly familiar
with the following 18M publications:

IBM 1410 Principles of Operation, Form A22-0526

IBM 1410 Autocoder, Form C28-0309.

Minor RevisioN (June, 1964)

This publication replaces IBM 1410 Input/Output Control
System for Card and Tape Systems, Form C28-0334-0; how-
ever, it does not make that publication obsolete. The revision
incorporates Technical Newsletters N28-1075, N28-2007, and
N28-1138. Additional changes are indicated by a vertical bar
to the left of the text and a dot (e) before the figure number.

Copies of this and other 1BM publications can be obtained
through 18M Branch Offices.

Address comments concerning the contents of this publication
to: IBM Corporation, Programming Systems Publications, Dept.
637, Neighborhood Road, Kingston, N.Y. 12401

© 1961, 1963 by International Business Machines Corporation

Programs incorporating the 1BM 1410 Input/Output
Control System can be generated by the 1410 Tape
Autocoder Processor, which requires the following
minimum machine configuration:

20,000 positions of core storage

4 1M 729 11, 729 v or 7330 Magnetic Tape Units
(may be intermixed )

1 1BM 1402 Card Read Punch, Model 2

1 1BM 1403 Printer, Model 2
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Advantages of the 1410 10CS

The M 1410 Input/Output Control System (here-
after referred to as the 10cs) is a set of macro-instruc-
tions and subroutines that schedule and execute the
efficient transfer of data from external storage to core
storage, and from core storage to external storage or
an on-line output device. The use of these macro-in-
structions and subroutines frees the programmer from
coding his own input/output routines for unit record
devices (e. g., the 1402 Card Read Punch and the
1403 Printer) and magnetic tape.*

Merely by using cer, put, and related macro-in-
structions, the user can handle the input and output
of logical records. In addition to performing input/
output operations, the 1ocs automatically blocks and
deblocks records, provides the coding required to
overlap read/write operations with processing, if the
1410 is equipped with the Overlap and Priority
special features, and allows a limited amount of inter-
rupt programming.

Since Input/Output routines constitute approxi-
mately half the average program, the 10cs offers users
substantial savings in the area of program writing and
testing.

Available Input/Output Routines

The M 1410 10cs provides the programmer with
tested routines which will automatically:

Read or write records or groups of records.

Block or deblock records.

Schedule the overlapping of read, write, and proc-
essing operations — if the 1410 has the Overlap
and Priority special features.

Check for read and write errors.

Correct correctable errors.

Check or write tape labels.

Write checkpoint records.

Check end-of-reel conditions.

10CS Check List

For each program which is to utilize the rocs, the
programmer must:

*Special sections of the Input/Qutput Control System for 1BM
1405 Disk Storage and 1M 1301 Disk Stora%e can be incor-
porated into the 1BM 1410 10cs. See IBM 1410 Input/Output
Control System for 1405 Disk Storage, Form J28-0233 and
IBM 1410 Input/Output Control System for 1301 Disk Storage,
Form J28-0251.

Basic Principles of the 1410 I0CS

1. Write one set of procs (Define 10cs) statements.
2. Write one set of ptr (Define The File) state-
ments for each file used by his program. (A file is
a collection of records which may be arranged
in different ways.)
3. Write proper pa (Define Area) statements for
each area used by 10cs,
The procs and prF entries are punched into 1BM
cards and must precede the source program during
assembly ( Figure 1).

Assembly of Programs Using 10CS

CHANNEL SCHEDULER

Before assembling a program using the 10cs, the Auto-
coder Processor analyzes the procs entries to determine
whether the Overlap and Priority special features
will be used by the object program. If so, the Proc-
essor creates a “Channel Scheduler” for each channel
specified. The Channel Scheduler(s) are to be used
by the program to schedule overlapping of input/
output and processing operations. If needed, the
Channel Schedulers will be written on the intermediate
output tape in the form of “one-for-one” symbolic
statements (Figure 1).

Next, the Processor, still using the piocs entries,
determines which of the 10cs routines will be needed
by the object program, The required routines are
then also written on the intermediate output tape.

DTF ENTRIES

Next, the Processor uses the pTF entries to produce a
“File Scheduler” for each file used by the program.
These File Schedulers are later used by the object
program to arrange for the proper handling of each
file.

LINKAGES

The Processor then examines the programmer’s source
program statements, Each time it encounters an 10cs
macro-instruction, the Processor generates a routine
and/or a linkage to the appropriate 10cs routine (al-
ready written on the intermediate output tape) and
writes this routine and/or linkage on the output tape.

ASSEMBLY OF PROGRAM

In this manner, the Autocoder Processor creates a
complete symbolic program. This consists of sections
written by the programmer and sections made up of

Basic Principles of the 1410 IOCS 5



Program
Including

DAs and 10CS
Macro-
Instructions

Autocoder Processor

Program
with Linkages
to the

10CS

nth Set of DTF Entries
nth DTF Header

Y

First pass :Second and

produces one- | third passes

for-one Ic:ssemble

symbolic object K

program on |program from File Schedulers
intermediate  symbolic (one for each file
output fape program used by the

Y

10CS

Routines

I
|
|
|
|
|
|
|

1st Set of DTF Entries
1st DTF Header

DIOCS Entries
DIOCS Header

AUTOCODER
RUN

Figure 1. Autocoder Assembly of a Program Using the 10cs

10cs routines supplied by M Programming Systems.
The different sections are joined by linkages created
by the Processor. This symbolic program is converted
into the object program, i.e., the machine-language
program, by the Autocoder Processor (Figure 1).

Channel and File Schedulers

The Channel Scheduler(s) (one for each channel
used by programs utilizing the Priority special fea-
ture) and the File Schedulers (one for each file used
by the program) are compiled by the Autocoder Proc-
essor on the basis of the information supplied in the
piocs and DTF entries.

CHANNEL SCHEDULER

When an interrupt occurs, the Channel Scheduler
senses the cause of the interrupt and provides an exit
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to the appropriate 1ocs read/write routine to service -
the interrupt. Once the interrupt has been serviced, the
Channel Scheduler checks to see if any 1/0 operations
are pending. Pending 1/0 operations are executed ac-
cording to the priority assigned to them by the user
(see “File Scheduler”), The Channel Scheduler then
provides a return to the interrupted sequence of in-
structions.

FILE SCHEDULER

Each time a read/write request is encountered, the
File Scheduler determines which 1/0 area of the speci-
fied file will be involved in the operation, and notifies
the Channel Scheduler of the request. When the chan-
nel specified is free, the Channel Scheduler notifies the
File Scheduler that this is the case and the 1/0 operation
is executed within the File Scheduler.



This section consists primarily of a detailed explana-
tion of the four programming steps required to utilize
the 1410 1ocs, namely, the writing of :

1. 10cs macro-instructions

2. procs entries

3. DTF entries

4. pA entries

The 22 I0CS Macro-Instructions

This section describes in detail the 22 macro-instruc-

tions:
OPEN Open File(s)
CLOSE Close File(s)
CLOSD Close Dump Tape
GET Get Logical Record
PUT Put Logical Record
STACK Select Stacker and Feed
SKIP Skip Carriage
CONSL Console Operation
RTLBL Read Tape Label
WTLBL Write Tape Label
RELSE Release Block
FEORL Force End of Reel
CHKPT Write Checkpoint Record
RDLIN Read Label Information
10BSP 1/0 Backspace
IORWD 1/0 Rewind
IORWU 1/0 Rewind and Unload
IOWTM 1/0 Write Tape Mark
PSTAC Select Punch Stacker
RTAPE Read Tape
WTAPE Write Tape
108YS Clear Channel

OPEN

If he does not use the 10cs, the programmer must de-
termine whether the files to be used are properly
mounted on the tape units specified. He must also
provide for label processing; i. e., he must provide
routines to read and check the labels of input files, to
check the retention codes, and to write new header
labels for output files,

By using oPEN macro-instructions, the programmer
lets the 10cs provide the routines necessary to handle
all of these initializing functions.

The oPEN macro-instruction is written as indicated
in Figure 2,

Use of the 1410 10CS
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Figure 2

The operand of the oPEN macro-instruction con-
sists of the name or names of the file(s) to be acti-
vated. The names must be those used to describe the
files in the prr entries. If more than one file is listed,
the names must be separated by commas.

For each file named in the operand of an opEn
macro-instruction, the 10cs — on the basis of the infor-
mation contained in the pTF entries — will:

1. Determine whether a reel of tape is available
on the tape unit specified.

2. Rewind the tape (unless otherwise directed by
the DTF REWIND entry ).

3. Process tape labels, if the file has labels. (For
input files, the 1ocs will read and check the header
label. For output files, the 10cs will check the re-
tention code and write a new header label.) For
multi-reel files, the services listed under (1), (2)
and (3) will be performed automatically for each
subsequent reel. Checks are made at the end of
each reel, before records from the next reel are
used.

4. Modify the file’s channel, drive and priority
assignments within the 10cs if such changes were
made in the program after assembly.

(See the section on Tape File Tables, under
“Additional Information for Programmers.”)

Tape files using only one input/output area may be
opened at any time.

If the programmer uses either the procs pRIORITY
NONOVERLAY Or PRIORITY ASSEMBLE entries, two-area
tape files may be opened at any time.

If the programmer uses the PRIORITY NONOVERLAY,
origin DIOCs entry, two-area tape files can be opened
only before the user’s program overlays the Priority
Assignment Routine.

If the programmer does not write any DIOCS PRIORITY
entry, all two-area tape files should be opened by the
first oPEN macro-instruction. They may, however, be
closed and reopened later in the program. (Two-area
tape files initially opened after the first OPEN macro-

Use of the 1410 I0CS 7



instruction operate with only the efficiency of a one-
area file.)

Use of this macro is not mandatory with unit-record
files. (For these files, the oPEN initializes card or line
counts. )

1M 1014 Remote Inquiry Unit Files cannot be
opened by an oPEN macro-instruction which is used
to open one or more files that are not Remote Inquiry
Unit Files.

CLOSE

The programmer may use the cLOSE macro-instruction
to develop all the coding required to close input and
output files.

For each input file named in the operand of a cLosE
macro-instruction, the 1ocs will rewind the tape (unless
otherwise directed by the pTF REWIND entry).

For each output file named in the operand of a cLOSE
macro-instruction, the rocs will:

1. Determine whether the output area contains par-

tially filled blocks.

2. Write any partially filled blocks of fixed-length
records remaining in the output area. (Partially
filled blocks are padded as specified in the pTF
PADDING entry. If this entry is omitted, padding is
done with blanks.)

3. Write a tape mark, followed (for standard labels)
by the trailer label and another tape mark,

4. Rewind the tape (unless otherwise directed by
the DTF REWIND entry ).

Note: When a card output file is closed, a blank card
will be punched. This causes the last card to be selected
into the pocket chosen by the programmer.

The cLOSE macro-instruction is written as indicated in
Figure 3. The operand contains the name or names of
the file(s) to be closed. The names must be those used
to describe the files in the pTF entries. If more than one
file is to be closed, the names must be separated by
commas.

Line Label Bporaﬁg;‘lz {
3 0 : 18t 1 25 30 38 40
ot IANYLABEL, , ICLOSELABELL, . | ., ..
CLOSE|LABEL LS LABE LR LABELS,

...... SN

0.2 |ANYLASBEL
0.3 " P 1

Figure 3

CLOSD

The programmer may use the cLosp macro-instruction
to develop all the coding required to close the dump
tape specified in the pIOCs READERROR entry.
This macro will cause the 10cs to:
1. Write a tape mark (indicating the end of the
dump file).

2. Rewind the dump tape, if ReEwinD is listed as the
operand of the macro-instruction.
3. Rewind and unload the dump tape, if UNLOAD is
listed as the operand of the macro-instruction.
The cLosp macro-instruction is written as indicated
in Figure 4. The operand in the first line specifies that
the tape is to be rewound. The operand in the second
line specifies that the tape is to be rewound and un-
loaded. The absence of an operand in the third line indi-
cates that the tape is not to be rewound.

Line Label! Bpera'i:dz
is)t ! 25 39 38

CLOSDIREW I ND, | |

1 ANy caBEL, |
1

2 PR T
CLOSOIUNLOAD | s

0.3, [Ny L ABlEL
1

0.4 P | PP S W S S

S

|

08, |[ANY CABEL, |CLOSDl o s
|

Y N D A

Figure 4
GET

Use of the GeT macro-instruction makes the next logical
record available for processing, begins processing end-
of-reel conditions, or indicates “wrong-length-record”
conditions by branching to the user’s wrong-length-
record routine. (See DTF WLRADDR entry.) Use of this
macro-instruction also causes a record count and hash
total to be accumulated and checked against the trailer
label, if this has been specified by the ptF TOTALS entry.

The four formats of the GEr macro are described
below.

FORMAT ]A
Line Label peratigrsi

i 1 26 30 38 40
o, AMYLABEL  |GET  |INFILEl | s
PR T I S P D
Figure 5

The operand in Figure 5 contains the name of the file
from which records are to be obtained. The name must
be that used to describe the file in the prr header line.

For unblocked files using one 1/0 area, this format of
Get will make the next logical record available in the
area whose label was defined in the file’s DTF 10AREAS
entry.

NoTE: The pTF WORKAREA and INDEXREG entries may
not be used to define an unblocked file using one 1/0
area.

For blocked files using one 1/0 area and all files using
two 1/0 areas, this format will make the next logical
record available in one of two areas. (If a file uses two
1/0 areas, the piocs FEATURES entry for the program
must include the overLaP and pRIORITY Operands.)



If an index register has been specified in the file’s pTF
INDEXREG entry, the record is made available in the area
whose label was specified in the file’s DTF 10AREAS entry
and the address of the record’s high-order position is
placed in the index register specified.

If the label of a work area has been specified in the
file’s prF WORKAREA entry, the next logical record is
made available in the area which that label defines.

NoTE: The DTF INDEXREG and WORKAREA entries can-
not both be used to define the same file.

FORMAT 1B

peration| (
15)16 ol21 25 30 35 a0

GET. . | IMNF.ILES5 L, EQELABEL. (.

........ U Y G U VO Y S U 1

Figure 6

In Figure 6, the first entry in the operand is the name of
the file from which records are to be obtained. This
name must be that used to describe the file in the prF
header line. The second entry, EOFLABEL, is the label of
the user’s end-of-file routine.

In addition to the functions performed by Format 14,
this format of the macro-instruction allows the program-
mer to enter the label of his end-of-file routine at any
point in the program where he uses Format 1B of the
GET macro-instruction,

FORMAT 2A

Line Label peration S

3 5|6 . 1516 i 25 39 35 40

o, AN YL ABEL, . |GET. . |TNEILEL ,LLQLMA,,LAi
1

0.2 PR P R bk U S VO WSS U S S G TS N ST N WA T G 1

Figure 7

In Figure 7, the first entry in the operand is the name
of the file from which records are to be obtained. This
name must be that used to describe the file in the pTF
header line. The second entry is the label given to the
area to which the record is to be moved.

For all files except unblocked files using one 1/0 area,
this format of cer will make the next logical record
available in the area whose label appears as the second
entry in the operand.

Note: The pTF INDEXREG and WORKAREA entries have
no effect when this format of the macro is used.

FORMAT 2B

OPERAND
30 38 45
&Ll Ta AREA, FOFLABEL o\ o i i

RS SETR Sr TR S R A

0.2

Figure 8

In Figure 8, the first entry in the operand is the name of
the file from which records are to be obtained. This
name must be that used to describe the file ini the pTF
header line. The second entry is the label given to the
area to which the record is to be moved. The third entry
(EorFLABEL) is the label of the user’s end-of-file routine.

In addition to the functions performed by Format 2A,
this format of the macro-instruction allows the program-
mer to enter the label of his end-of-file routine at any
point in the program where he uses Format 2B of the
GET macro.

PUT

Use of the pur macro-instruction causes a processed
record to be written on the output file, or begins process-
ing of an end-of-file condition.

Each time the programmer issues a PUT instruction
the 1ocs will:

1. Place a logical record in the output area.

2. Write a block of records on the output file when-
ever enough records have been processed to make
up an output block,

3. Cause the program to branch to the end-of-reel
routine whenever an end-of-reel condition is en-
countered in the output file.

4. Accumulate record-count and hash-total informa-
tion for insertion in the trailer label, if this has
been specified by the pTF TOTALS entry.

The three formats of the pur macro-instruction are
described below.

FORMAT A

i.k\:iL

Label

rati
._;Ep' E_Lu 25 30 2

‘LL_;
P

0.1, WAy LABIEL (PUT,  [WORKAREA T0 FILE |
|
0.2 NS U RN B e S S S U U NPT S ST S SR ST P |

Figure 9

The first entry in the operand in Figure 9 is the name of
the work area as defined by the pa statement, The name
of the file entered in the operand must be that used to
describe the file in the prr header line.

The macro-instruction causes the logical record in the
work area to be included in the specified output file.

Nore: Word marks in the work area are moved with
the logical record to the output area of the specified file,

FORMAT B

In Figure 10, the first entry in the operand is the name of
the file from which the current logical record is taken.

Use of the 1410 IOCS 9
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Figure 10

The name must be that used to describe the file in the
pTF header line.

The last entry in the operand is the name of the file to
which the logical record is to be moved. The name must
be that used to describe the file in the prr header line.

The function of this format of the macro-instruction
depends on record type and the number of input/out-
put areas, as follows:

1. For blocked files using only one input/output area

and for all files using two input/output areas:*

a. If indexing is used for File 1, the puT macro-
instruction will move the current logical record
from the input area to the specified output file.

b. If indexing is not used for File 1, the puT macro-
instruction will move the current logical record
from the work area specified by the pTF WORK-
AREA entry to the specified output file.

2. For all unblocked files using only one input/output
area, the puT macro-instruction will move the cur-
rent logical record from the input area to the speci-
fied output file.

FORMAT C

Line Label ijeruﬁﬁz
s sle 151 1 26

o1, ANY LABEL |PuT  |Frienama
. !
0.2 PSR N

Figure 11

Format C of the puT macro-instruction, shown in Figure
11, is used only if the programmer wishes to place
records into the output area by actual move commands.
In this case, the programmer must use the PUT FILENAME
macro-instruction to enable the 10cs to account for the
records so moved. The operand of this macro-instruc-
tion is the name of the output file into which records are
moved.

The conditions under which the pPuT FILENAME macro-
instruction may be used for the different record formats
are shown in Figure 12,

STACK

This macro-instruction corresponds to the ss¢ (Select
Stacker and Feed ) mnemonic operation code. ( See IBM
1410 Principles of Operation, Form A22-0526.) The

*Applies only to programs using the Overlap and Priority
special features.

10

Record | PUT FILENAME Format May When Macro-Instruction
Format | Be Used if: is Given

a. One output area is used, or
Form 1

Records | b. Two output areas are used, and
the output-file has been
assigned an Indexing Register { The PUT FILENAME macro-
instruction Is given after
the record has been moved
into the output area

Form 2 | the output file has been assigned
Records| an Indexing Register

Form 3 | same as Form 1 Records

Records

Form 4 | See DTF "VARBUILD" Entry The PUT FILENAME macro-
Records instruction is given before

the record is moved into the
oufput area.

Figure 12. Conditions for the Use of the puT FILENAME Macro-
Instruction

macro-instruction is used to select cards into specified
pockets when the file uses the pTF carproc entry.

This macro-instruction will generate the coding re-

quired to:

1. Stack the card that was read on the last card-read
cycle into the pocket specified by the first operand
of the macro-instruction.

2. Check for error conditions.

The first operand of this macro-instruction is:

0  if the card is to be selected into the Nr pocket.
1 if the card is to be selected into pocket 1.
2 if the card is to be selected into pocket 2.

The second operand of this macro- instruction is:
X or cHANX where x is the channel to which the
1402 Card Read Punch is attached.

~otE: If the 1402 Card Read Punch is attached to
channel 1 the second operand may be omitted.

The example on line 1 of Figure 13 indicates that the
card just read by the 1402 Card Read Punch attached to
channel 1 is to be selected into pocket 1.

Line Label J?peration 1
5 5le 158 zgl_gi 25 30 35 40

o1 AMYLABEL (5T ACH
0.2 P " : PR
0.3 A Y.L ABEC

0.4 e . )
05, WMYLABEL | |STACHK
0.6, M RN i PR

......

5TACKL, 2

Figure 13

The examples on lines 3 and 5 of Figure 13 indicate
that the card just read by the 1402 attached to channel
2 is to be selected into pocket 1.



SKIP

This macro-instruction corresponds to the cc (Control
Carriage) mnemonic operation code. (See IBM 1410
Principles of Operation, Form A22-0526.)

This macro-instruction will generate the coding re-

quired to:

1. Skip the tape-controlled carriage of the 1M 1403
Printer to the tape channel specified by the first
operand of the macro-instruction,

2. Check for error conditions.

The first operand of this macro-instruction is the ap-

propriate d-character, as indicated in Figure 15.

The second operand of the macro-instruction is:

x or CHANx where x is the channel to which the
printer is attached.

Nore: if the printer is attached to channel 1, the sec-

ond operand may be omitted.

The example on line 1 of Figure 14 indicates that the
carriage of the 1403 Printer attached to channel 1 is to
skip to (carriage control tape) channel 1 after printing.

The examples on lines 3 and 5 indicate that the car-
riage of the 1403 Printer attached to channel 2 is to skip
to (carriage control tape) channel 1 after printing.

Line Label ﬁ;peruﬁﬁ A
3 5(6 151 2.1 25 30 35 40
o AMYLABEC SKIP A ik e

I

L, b S
0.2 - P TR LT P A N S R S WA S S ST U S Y S Y
03 WAMYLABEL SKLP B2 . . PN
0.4 NN U S A A
o5 WAMYLABEL | s A1P |p, CHANZ. . . . e
o6 | ol N DO |
Figure 14
IMMEDIATE SKIP AFTER IMMEDIATE

d | SKIP TO d | PRINTTO |d | SPACE

1 | Channel 1 | A | Channel 1 | J | 1 Space

2 | Channel 2 | B { Channel 2 | K | 2 Spaces

3 | Channel 3 | C | Channel 3 | L | 3 Spaces

4 | Channel 4 | D | Channel 4

5 | Channel 5 | E | Channel 5 SPACE AFTER

6 | Channel 6 | F | Channel 6 PRINT

7 | Channel 7 | G | Channel 7

8 | Channel 8 | H | Channel 8 | / | 1 Space

9 | Channel 9 | | | Channel 9 | S | 2 Spaces

0 | Channel 10| ? | Channel 10 [ T | 3 Spaces

# | Channel 11| . | Channel 11

@ | Channel 12 | )Xt | Channel 12

Figure 15, d-Character for Control Carriage Macro

CONSL
This macro-instruction will generate the coding re-
quired to:

1. Perform the console operation specified by the
operands of the macro-instruction.

2. Check NOT READY, BUSY, DATA CHECK, and CONDI-
TION indicators.

NoteE: A consi macro-instruction with an rcp
operand is executed only after the console Inquiry Re-
quest key has been pressed. If this key has not been
pressed before this consL macro-instruction is encoun-
tered, the 10Cs enters a waiting loop until the console
Inquiry Request key is pressed.

The operands of the const macro-instruction are:

1. A letter code indicating the manner in which the

console operation is to be performed.

2. The label of the area into or from which informa-

tion is to be read or written.

The first operand of this macro-instruction is:

wcp  ( Write Console Printer) or
rce  (Read Console Printer),
if the operation does not use the Overlap special
feature and takes place in the MovE mode.
wcpo (Write Console Printer, Overlap) or
rcro  (Read Console Printer, Overlap ),
if the operation uses the Overlap special feature
and takes place in the move mode.
wcpw  (Write Console Printer, Word Marks) or
rcPw  (Read Console Printer, Word Marks),
if the operation takes place in the LoaD mode and
does not use the Overlap special feature.
wcpwo (Write Console Printer, Word Marks,
Overlap) or
rcewo (Read Console Printer, Word Marks,
Overlap),
if the operation uses the Overlap special feature
and takes place in the LoAD mode.

The example in Figure 16 indicates that the informa-
tion contained in the area labeled MESSAGE is to be writ-
ten in the Mmove mode on the console printer without use
of the Overlap special feature.

Line ‘;Eperoﬁ 2L
3 5i6 158 ] 25 30
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Figure 16

The example in Figure 17 indicates that information
typed out on the console printer is to be read in the
Move mode and, with use of the Overlap special fea-
ture, into the area labeled DATEAREA.

Line Label _Jgpercﬁdl
H 18}l ! 26 30 36

o1 ANY LABEL . |CONSLIRCPO., DATEAREA, . ,
[]
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Figure 17

Note: Message areas must have a group mark with
word mark immediately to the right of the low-order
position.
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RTLBL

The programmer may use the RTLBL macro-instruction
to generate all the coding necessary to read nonstand-
ard tape labels.

This macro-instruction will generate the coding re-

quired to:

1. Read the nonstandard tape label in the area speci-
fied by the third operand of the macro.

2. Check for Busy, NOT READY and DATA CHECK con-
ditions.

The operands of the RTLBL macro-instruction are:

1. The code indicating the manner in which the tape
is to be read.

2. A two-digit number indicating the channel and
drive of the tape on which a nonstandard label is
to be read.

3. The label of the area in storage into which the
label is to be read.

The first operand is:

RrT if the label is to be read in even parity and
the MovE mode, and the use of the Overlap
special feature has not been specified in the
operand of the p1ocs FEATURES entry.

The following code letters must be added to the rr
code, if the conditions described below apply.

B if the label is to be read in odd parity.

W if the label is to be read in the Loap mode (i.e.,
with word marks ).

O  if use of the Overlap special feature has been
specified in the operand of the p1ocs FEATURES
entry.

NotE: These code letters are added to the Rt code in

the order in which they are discussed above,

Line Label _fperoﬁzdz S

1] 15|18 ] 25 30 36 49

o, WUNYLABEL  |RTLBURTW, 13, LABLAREA . . . |
1

02 | ., .,

Figure 18

The example in Figure 18 indicates that the label in-
formation is to be read in even parity and in the LoAD
mode into the area labeled LaBLAREA from tape unit 3
on channel 1, without using the Overlap special
feature.

WTLBL
The programmer may use the wTLBL macro-instruction
to generate all the coding necessary to write nonstand-
ard tape labels.
This macro-instruction will generate the coding re-
quired to:
1. Write the nonstandard tape label in the area speci-
fied by the third operand of the macro.
2. Check for Busy, NOoT READY and DATA CHECK con-
ditions.

12

The -operands of the wTLBL macro-instruction are:

1. The code indicating the manner in which the tape
is to be written.

2. A two-digit number indicating the channel and
drive of the tape on which a nonstandard label is
to be written.

3. The label of the area in storage from which the
label is to be written.

The first operand is:
wt  if the label is to be written in even parity and
the MoveE mode, and the use of the Overlap
special feature has not been specified in the
operand of the procs FEATURES entry.
The following code letters must be added to the wr
code, if the conditions described below apply.

B if the label is to be written in odd parity.

W if the label is to be written in the Loap mode
(i.e., with word marks).

O if use of the Overlap special feature has been
specified in the operand of the p1ocs FEATURES
entry.

NotEe: These code letters are added to the wr code in

the order in which they are discussed above.

i
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Figure 19

The example in Figure 19 indicates that the informa-
tion contained in the area labeled TRAILAREA is to be
written in odd parity and the Move mode on tape unit
7 of channel 2, using the Overlap special feature.

Note: The rrLBL and WTLBL macro-instructions are
intended primarily for the convenience of programmers
using Exits 2, 5, 6 and 7 to process nonstandard tape
labels.

RELSE

The programmer may use the RELSE macro-instruction
to develop all the coding required to force the release of
a partially processed input block or a partially filled
output block. Thus, this macro-instruction will cause
the next GET or PuT instruction to refer to the next block
of the file.

For input files, this macro will cause the first logical
record of the next block to be obtained when the next
GET macro is encountered.

For output files, this macro-instruction will cause the
block being built in the output area to be written onto
the output file. Blocks consisting of Form 2 Records will
be padded, if necessary, as specified in the pTF PADDING
entry. (If this entry was omitted for this file, partially
filled blocks will be padded with blanks.) For padded



blocks, the output area must contain a record mark to
insure proper padding. See sections on pa Entries for
10cs, Output, “Blocked, Fixed-Length Records,” and
“Form 2 Record Format.”

Note: Record counts and hash totals cannot be taken
for input files affected by the RELSE macro, because
records are skipped during processing. These counts and
totals may be used, however, for output files affected
by the RELSE macro-instruction. Block counts are taken
automatically for both input and output files affected
by RELSE macro-instructions.

Line Lobel JAEP"OHSL
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Figure 20

The operand of this macro-instruction (Figure 20)
is the name of the file to be released. The name must be
that used to define the file in the pTF header line.

FEORL

The programmer may use this macro-instruction to de-
velop all the coding required to force the program to
branch to an end-of-reel routine. (The end-of-reel-rou-
tine options available to the programmer are listed in
the description of the pTF TYPELABEL entry. )

For output files, this macro-instruction will:

1. Pad partially filled, fixed-length, blocked records
(either with the character specified in the pTF
PADDING entry or with blanks if the pTF PADDING
entry was omitted ).

2. Write out all records contained in the output area.

3. Cause the program to branch to an end-of-reel
routine, with options as specified in the pTr entries.

For input files, this macro-instruction will:

1. Cause the program to branch to an end-of-reel
routine, with options as specified in the pTF entries,
(No check is made to determine whether an end-
of-file conditions exists, and the trailer label is not
processed. )

Line Label Bporaﬂ
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Figure 21

The operand in Figure 21 is the name of the file for
which an end-of-reel condition is to be assumed. The
name is that used to define the file in the prr header
line. Only one file may appear in the operand.

CHKPT

The cHKPT macro-instruction (see Figure 22) develops
all the coding required to cause the program to branch
to the Checkpoint Routine. The Checkpoint Routine
causes a checkpoint to be written on the tape unit speci-
fied by the procs cHECKPOINT entry. A checkpoint con-
sists of two records. The first record (i.e., the control
record) contains: an identifier that notifies the 1ocs that
a checkpoint is to follow, the number of the checkpoint,
and the four address constants required to restart the
program. The second record includes the entire contents
of core storage. This information allows partially run
programs to be réstarted at the point in the program
where the checkpoint was taken,

sLme A Label EEPON:N%" ” 5 " 0 1
o1, |ANYLABEL ICHKPT ., ., e, o
0.2 A T I N
Figure 22

The cukpT macro-instruction can be entered from the
console printer at any time, if: (a) the procs INQUIRY
entry has been omitted, and (b) the overrLar and
PRIORITY operands of the procs FEATUREs entry have
been specified. The cakpT macro-instruction is entered
as follows: (a) the operator presses the Inquiry Re-
questkey, (b) enters cuker, and (c) presses the Inquiry
Release key.

| If a checkpoint record is to be taken, the last 4,400
positions of core storage cannot contain any information
provided by prF or piocs entries.

The operand field of the cuxpr macro-instruction is
left blank.

RESTARTING FROM A CHECKPOINT

To restart a program from a checkpoint, a control card
that conforms to the format shown below must be placed
in the card reader immediately following the restart
program deck.

COLUMN CONTENTS
1-7 **CHKPT
8-10 Three-digit checkpoint number of the checkpoint

from which the program is to be restarted.

11-12 B

13-14 R% if the checkpoint from which the program
is to be restarted was taken on channel 1; RX
if the relevant checkpoint was taken on channel 2.

15 Number of the tape drive on which the checkpoint
was written,

16 U for even parity. (Checkpoints are always written
in even parity. )

17 % if the user’s program utilizes channel 1 and does

not utilize the Overlap and Priority special fea-
ture. @ if the user’s program utilizes channel 1
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COLUMN CONTENTS

and does utilize the Overlap and Priority special
feature.

ITif the user’s program utilizes channel 2 and
does not utilize the Overlap and Priority special
feature.

* if the user’s program utilizes channel 2 and does
utilize the Overlap and Priority special feature.

I if the user’s program utilizes channel 1 and chan-
nel 2 and does not utilize the Overlap and Priority
special feature.

* if the user’s program utilizes channel 1 and chan-
nel 2 and does utilize the Overlap and Priority
special feature.

The restart program reads this control card and
searches the checkpoint file for the relevant control
record. When the relevant control record has been
located, the restart program reads into core storage
the information (i.e., the storage dump) that is written
on the checkpoint file following the control record. The
restart program then uses the seven address constants
contained in the relevant control record to obtain the
information necessary to restart the program, and pro-
ceeds to execute the restart.

MODIFICATION OF THE RESTART PROGRAM

The restart program is provided by 1M in the form of a
symbolic card deck. It occupies the first 3,700 positions
of core storage. Under certain conditions the program-
mer must modify this program, These conditions and
the necessary modifications are as follows:

Condition: None of the tape files referenced by the
program that is to be restarted use standard labels,
but one or more use nonstandard labels.
Modification: The programmer must write a routine

capable of reading the nonstandard labels, and include
that routine in the restart program. The programmer
must also place the address of his routine in the appro-
priate portion of the branch instruction at RSNONSTDH-1,
and change the NoPWM at RSNONSTD to NOP.

Condition: One or more of the tape files referenced by
the program that is to be restarted use two or more
header labels on each reel of tape.

Modification: The programmer must write a routine
that is capable of reading the additional header labels
and include that routine in the restart program, This
routine should read the additional labels into the area
labeled mspumy within the restart program. After each
additional label is read, the user’s routine should branch
to RSEROR. RSEROR is the label of the tape error routine
included in the restart program. The programmer must
also place a word mark at periN 0132, and insert the
address of his routine in the appropriate portion of the
branch instruction found at perin 0132.

14

RDLIN

The programmer may use the RDLIN macro-instruction
to:

1. Modify the bprr-specified information against
which standard input header labels will be
compared.

2. Specify changes in the prr-specified standard out-
put header labels.

The roLIN macro-instruction should be given before the
affected file is opened.

i
18] 1 _30 35 40
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, .
2 NEERT T PRI PR

Line Label
H

PR SR S ST WS VO WA ST |

Figure 23

The operand in Figure 23 consists of the name or
names of the file(s) for which label handling is to
be modified. The names must be those used to define
the files in the ptr header lines. If more than one file is
named, their names must be separated by commas.

For each file named in the operand of the rorN
macro-instruction, the 1ocs will cause a card to be read
into storage. The information contained in columns
21-50 of this card will become the information against
which standard header labels are to be checked, or from
which standard output header labels are to be written.
This label-checking information replaces that originally
supplied by the pTr entries for the file. Columns 16-20
must contain the characters RpLIN.

For input files, columns 21-50 of this card should
contain the information which is to be used to check
the file’s serial number, reel sequence number, file
name, creation date and retention cycle contained in
the header label. That is, the columns should contain:

INFORMATION COLUMNS
RDLIN 16-20
File Serial Number 21-25
Reel Sequence Number 26-30
File Name 31-40
Creation Date 41-45
Retention Cycle 46-50

The RoLIN macro-instruction thus enables the pro-
grammer to modify the information against which
(standard input ) header labels will be compared during
the running of the program.

For output files, columns 21-50 of the card should
contain the information which is to be inserted into the
standard output header labels to be written during the
running of the program. This information should be of
the same format as listed under input files, above.

The roLIN macro-instruction enables programmers to
modify the information written on standard output



header labels during the running of the program. All
roLIN cards affecting files opened by the first oPEN
macro-instruction encountered in an object program
must be placed immediately following the first Execute
card (identified by the character E in column 1) in the
object program deck, if; (a) the piocs PRIORITY entry
has been omitted, and (b) the overLAP and PRIORITY
operands of the piocs FEATURES entry have been speci-
fied. In all other cases, the placement of roLIN cards is
not critical.

If more than one file is named in the operand of a
RDLIN macro-instruction, the cards must be entered into
the card reader in the order of the files to which they
refer,

If a RoLIN macro-instruction is used, the programmer
must enter the word RoLIN as one of the operands of the
DIOCS LABELDEF entry.

IOBSP

This macro-instruction corresponds to the Bsp (Back-
space Tape) mnemonic operation code. (For this and
the following macro-instructions, see IBM 1410 Princi-
ples of Operation, Form A22-0526.)

This macro-instruction will generate the coding re-

quired to:

1. Backspace the tape unit (specified by the oper-
and of this macro-instruction) over one tape
record.

2. Check for error conditions.

NOTE: A tape mark is considered a tape record.

Line Label perati 5
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Figure 24

The operand in Figure 24 indicates that tape unit 5
of channel 1 is to be backspaced over one tape record.

IORWD

This macro-instruction corresponds to the Rwp ( Rewind
Tape) mnemonic operation code, This macro-instruc-
tion will generate the coding required to:
1. Rewind the tape unit (specified by the operand
of this macro-instruction ),
2. Check for error conditions,

pera'i-gg[z
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Figure 25

The operand in Figure 25 indicates that tape unit 7
of channel 2 is to be rewound.

IORWU

This macro-instruction corresponds to the rwu (Re-
wind and Unload) mnemonic operation code. This
macro-instruction will generate the coding required to:

1. Rewind the tape unit (specified by the operand
of this macro-instruction),

2. Unload the reel of tape.
3. Check for error conditions.

Line Label }Eparcﬂgjz ?
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Figure 26

The operand in Figure 26 indicates that tape unit 8
of channel 1 is to be rewound and unloaded.

IOWTM

This macro-instruction corresponds to the wrm ( Write
Tape Mark) mnemonic operation code, This macro-
instruction will generate the coding required to:

1. Write a tape mark (a single-character record in
even parity ) on the tape specified by the operand
of this macro-instruction.

2. Check for error conditions.

Label JEPM:":;L l‘
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Figure 27

The operand in Figure 27 indicates that a tape mark
is to be written on the tape on tape unit 1, channel 2.

PSTAC

This macro-instruction enables the programmer to se-
lect punched cards into pockets other than those speci-
fied by the pTF carbPOC entries,

This macro-instruction will develop the coding re-
quired to select punched cards into the pocket (0, 4 or
8) specified by the operand of the psTac macro-
instruction instead of the pocket specified by the prr
carppoc entry. Thus, in the coding sequence:

(1) PUT
(2) PUT
(1) psTAC
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(3) PUT
(4) PUT
(II) PSTAC
(5) PUT
(8) PUT

cards punched as the result of pur’s (1) and (2) will
be selected into the pockets specified by the prF
CARDPOC entries of the respective files. Cards punched
as the result of puT’s (3) and (4) will be selected into
the pocket specified by the first psTAC macro-instruction
(I). Cards punched by pur’s (5) and (6) will be se-
lected into the pocket specified by the second psTac
macro-instruction (II), etc.

A punch output file using the psTac macro-instruction
must have a DTF CARDPOC entry.

Punched cards (except error rejects) are always
selected into the pocket indicated by the command
that punched them.

The first operand of the psTac macro-instruction
identifies the pocket into which cards are to be selected
(see Figure 28).

The second operand of this macro-instruction is:

x or cHANx where x is the channel to which the
punch is attached, or

pp where pp is the operand of this punch file’s
DTF PREFIX entry, if that entry was used in
defining the file.

~NotE: If the 1402 Card Read Punch is attached to
channel 1, this operand may be omitted unless a DTF
PREFIX entry was used in defining the file involved in
this operation.
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Figure 28

The example on line 1 of Figure 28 indicates that
all cards following this macro-instruction are to be
selected into pocket 8 of the 1402 Card Read Punch
until another pstac macro is encountered. The ex-
amples on lines 3 and 5 of Figure 28 indicate that all
cards are to be selected into pocket 8 of the 1402 at-
tached to channel 2. The example on line 7 indicates
that all cards are to be selected into pocket 8 of the
1402 attached to the channel indicated by the pp oper-
and of this file’s pTF FILETYPE entry,
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RTAPE

This macro-instruction enables the programmer to reaa
a tape record from any tape unit (independently of the
ceT/PUT logic of the 10cs ). Input files for which there is
a DTF SCHEDULER NO entry can be read only with this
macro-instruction. Also, it is not necessary (though it
is permissible) to write a set of pTF entries for files ad-
dressed by the RTAPE macro-instruction.

This macro-instruction must never be used for two-
area tape files.

This macro-instruction will develop the coding re-
quired to:

1. Read a record from the tape unit specified in the

operand of this macro-instruction,

2. Check for all error conditions except the wrong-

length-record indication.

In addition, if the programmer wishes, this macro-
instruction can direct the 10cs to indicate the availabil-
ity to input records by means of a program switch. (See
fourth operand. )

By using another operand, the programmer can also
direct the 10cs to store the contents of the B-, E-, or F-
address register upon the completion of the read opera-
tion. (B Register for non-overlapped operations on
either channel, E Register for overlapped operations on
channel 1, F Register for overlapped operations on
channel 2.) The object program can then use this infor-
mation to determine the length of individual records
from a file of variable-length records. (See sixth
operand.)

The first operand of the RTAPE macro-instruction is:

rr if the record is to be read in even parity, in the
MOVE mode, and use of the Overlap special fea-
ture has not been specified in the operand of the
p1ocs FEATURES entry. The following code letters
must be added to the rr code, if the conditions
described below apply.
B if the record is to be read in odd parity.
G if the record read is to be terminated only by
the inter-record gap.
W if the record is to be read in the Loap mode.
O if use of the Overlap special feature has been
specified in the operand of the piocs FEATURES
entry.

NoTE: These code letters are added to the Rt code in
the order in which they are discussed above.

The second operand is a two-digit number of the
form cu, where

¢ indicates the channel
u indicates the tape unit.

The third operand is the label of the input area into
which the record is to be read.

The fourth operand, which is optional, is the label
of a core-storage position that the 1ocs can use as a
switch to indicate the availability of input records.



(When the RTAPE is issued, the 10cs sets a word mark at
this location; when the read operation has been success-
fully completed, the 10cs clears the word mark.) This
operand is used only for overlapped read operations. An
RTO operation that has this operand is both scheduled
and overlapped by the 10cs.

The fifth operand is the label of the user’s end-of-file
routine for the input tape addressed by the RTAPE
macro-instruction, The 10cs transfers control to this
routine when an end-of-file condition results from the
read operation, This operand must be included if there
are no p1F entries for the file, If there is a set of pTF
entries for the file, then the pTF EOFADDR entry supplies
the label of the end-of-file routine. However, if the fifth
operand is included for this macro-instruction in addi-
tion to a DIF EOFADDR entry, the 1ocs branches to the
end-of-file routine specified by the operand, and no re-
lation between the file and the macro-instruction is es-
tablished.

If the fourth and fifth operands are both specified, the
user’s end-of-file routine must store the contents of the
B-Register, note that an end-of-file condition exists (e.g.,
set a word mark switch ), and branch to the stored con-
tents of the B-Register — without executing any 1/0
macro-instructions, entering priority alert, or disturb-
ing the High-Low-Equal or Zero Balance indicators.
The reason for this procedure is that the user’s end-of-
file routine has been entered as a result of an interrupt
caused by completion of the 1/0 operation which
caused the end-of-file condition.

The sixth operand, which is optional, is the label of a
five-position area into which the 10cs can store the con-
tents of the B-, E-, or F-address register upon completion
of the read operation.

The rTAPE macro-instruction does not generate the
coding required to increment block counts, record
counts, or hash totals. However, the programmer can
himself increment these counts at the following points:

1. If the affected file has been defined (by means of
pTF entries) the block count can be incremented
at 1ocscutsc where u is the tape unit the file is
using and c is the channel to which that unit is
attached. If the program is restarted from a check-
point, the relevant tapes cannot be properly re-
positioned unless the affected block counts are up
to date.

2. If the first operand (i.e., REcorp) of both the procs
counTs entry and the prr ToTALS entry has been
specified, the record count of the affected file can
be incremented at 1ocscutrc where ¢ and u have
the same values noted above.

3. If the second operand of the procs COUNTs entry
(i.e., Hasu) and the second operand of the prF
TOTALS entry (i.e., an appropriate integer) have

been specified, the hash total of the affected file
can be incremented at rocscutaT where ¢ and u
have the same values noted above.

The fields at 1ocscuTBc, 10cscuTRC and IOCSCUTHT are
set to blanks by the 1ocs each time an end-of-reel
condition occurs on the affected file.

The contents of the fields at 10cscuTsc, 10cscuTRC and
1ocscutHT are included by the 10cs in the trailer labels
of reels belonging to the affected file if standard labels
have been specified for that file.

OPERAND
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Figure 29

The operand field in Figure 29 specifies that a record
is to be read from tape unit 3, which is on channel 2, into
AREAl, The record is to be read in odd parity, in the
Move mode, and the read operation is to be overlapped
with processing. The entry also directs the 10cs to set a
word mark at insw when this macro-instruction is issued
by the program. When the read operation has been suc-
cessfully completed, the 1ocs will clear the word mark
at insw and store the contents of the F-address regis-
ter (channel 2 operation) into STORADREG.

NOTE: Assume that the file on tape 23 has been de-
fined by a set of DTF entries. Because it is an input file,
the DTF EOFADDR entry was required. Therefore, the fifth
operand of this macro-instruction need not be included,
but must be indicated by a comma. (The comma en-
ables the Autocoder Processor to recognize STORADREG
as the sixth operand, rather than the fifth.)

WTAPE

This macro-instruction enables the programmer to write
arecord on any tape unit (independently of the cer/puT
logic of the 10cs). Output files for which there is a pTF
SCHEDULER NO entry can be written only with this macro-
instruction. Also, it is not necessary (though it is per-
missible) to write a set of pTF entries for files addressed
by the wrAPE macro-instruction.

This macro-instruction will develop the coding re-
quired to:

1. Write a record onto the tape unit specified in the

operand of this macro-instruction.

2. Check for all error conditions.

In addition, if the programmer wishes, this macro-
instruction can direct the 10cs to indicate the avail-
ability of output areas by means of a program switch.
(See fourth operand.)

The first operand of the wTAPE macro-instruction is:

wrt if the record is to be written in even parity,
in the Move mode, and use of the Overlap
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special feature has not been specified in the
operand of the piocs FEATUREs entry.
The following code letters must be added to the wt
code, if the conditions described below apply.

B if the record is to be written in odd parity.

E if the write operation is not to be terminated
until the end of core storage has been reached.

W if the record is to be written in the Load mode.

O if use of the Overlap special feature has been
specified in the operand of the p10ocs FEATURES
entry.

~NotE: These code letters are added to the wr code in
the order in which they are discussed above.

The second operand is a two-digit number of the
form cu, where

¢ indicates the channel
u indicates the tape unit.

The third operand is the label of the output area from
which the record is to be written.

The fourth operand, which is optional, is the label of
a core-storage position that the 10cs can use as a switch
to indicate the availability of the output area. (When
the wTAPE is issued, the 10Cs sets a word mark at this lo-
cation; when the write operation has been successfully
completed, the 10cs clears the word mark.) This oper-
and is used only for overlapped write operations. A wrto
operation that has this operand is both scheduled and
overlapped by the 10cs.

The fifth operand is the label of the user’s end-of-reel
routine for the output tape addressed by the wrape
macro-instruction. The 1ocs transfers control to this rou-
tine when an end-of-reel condition results from the write
operation. This operand must be included if there are
no DTF entries for the output file. (If there is a set of DTF
entries for the file, and this operand is not used, the 1ocs
automatically handles the end-of-reel condition in ac-
cordance with the specifications of the prF entries. )

If the fourth and fifth operands are both specified, the
user’s end-of-file routine must store the contents of the
B-Register, note that an end-of-file condition exists, and
branch to the stored contents of the B-Register — with-
out executing any 1/0 macro-instructions, entering pri-
ority alert, or disturbing the Hi-Low-Equal or Zero
Balance indicators. The reason for this procedure is that
the user’s end-of-file routine has been entered as a result
of an interrupt caused by completion of the 1/0 opera-
tion that caused the end-of-file condition.

The wrape macro-instruction does not generate the
coding required to increment block counts, record
counts, or hash totals. However, the programmer can
himself increment these counts at the following points:

1. If the affected file has been defined (by means of
DTF entries) the block count can be incremented
at 1ocscutBc where c is the tape unit the file is
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using and u is the channel to which the unit is at-
tached, If the program is restarted from a check-
point, the relevant tapes cannot be repositioned
properly unless the affected block counts are up to
date.

2. If the first operand (i.e., RECORD) of both the procs
CcouNTs entry and the pTF TOTALS entry has been
specified, the record count of the affected file can
be incremented at 1ocscutrc where ¢ and u have
the values noted above.

3. If the second operand of the procs counTs entry
(i.e., masH) and the second operand of the prr
TOTALS entry (i:e., the appropriate integer) have
been specified, the hash total of the affected file
can be incremented at 1ocscuruaT where ¢ and u
have the same values noted above.

The fields at 1ocscutsc, 106scuTRc, and 10cscuTHT are
set to blanks by the 10¢s each time an end-of-reel con-
dition occurs on the affected file.

The contents of the fields at 10cscutsc, 10Cscutrc,
and 1ocscutHT are included by the 10cs in the trailer
labels of reels belonging to the affected file if standard
labels have been specified for that file.

The operand field in Figure 30 specifies that a record
is to be written from AREA2 onto tape unit 3, which is on
channel 2. The record is to be written in odd parity,
in the MOVE mode, and the write operation is to be over-
lapped with processing. The entry also directs the 10cs
to set a word mark at outsw when this macro-instruc-
tion is issued by the program, and to clear that word
mark when the write operation has been successfully
completed. If an end-of-reel condition occurs, the 10cs
will transfer control to the routine labeled EORRTN.

OPERAND
45 &g

Figure 30

10SYS

This macro-instruction allows the programmer to issue
1/0 instructions ( other than 10cs 1/0 macro-instructions )
to 1/0 devices on either channel, during execution of
any object program utilizing the 1ocs with the Overlap
and Priority special features. This macro-instruction
has two formats.

FORMAT A

The operand on the first line of Figure 31 specifies that
all channels defined in the procs cuANX entry, or entries,
are to be cleared. The operand on the second line speci-
fies that channel 1 is to be cleared. The operand on the
third line specifies that channel 2 is to be cleared. The
operand on the fourth line specifies that both channel
1 and channel 2 are to be cleared.
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Figure 31

This format of the macro-instruction will establish
an uninterruptible waiting loop in the Channel Sched-
uler(s) specified. Then, it will terminate the waiting
loop when the currently overlapping 1/0 operation in
process on the channel(s) specified (if any) is com-
pleted and errors resulting from the 1/0 operation (if
any) are corrected, The next sequential instruction in
the user’s program is then executed, but the 10cs does
not initiate any 1/0 operations that are pending on the
channel(s).

FORMAT B
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Figure 32

This format of the macro-instruction will return con-
trol of the program to the 10cs and allow the 10Cs to
initate any 1/0 operations that are pending on the chan-
nel or channels cleared by 10svs pause. This form is
used to negate the effect of 10svs pause (Figure 32).

The DIOCS Entries

Before the programmer can use the Input/Output Con-
trol System, he must supply the Autocoder Processor
with the information needed to determine which of the
10Cs routines are required by the object program. De-
pending on installation features and the program, this
information consists of two or more card entries listed
individually on the mm 1401/1410 Autocoder coding
sheet. These entries define the Input/Output Control
System required by the particular object program, and
are known collectively as the piocs ( Define Input/Out-
put Control System ) entries. Each entry is described in
detail.

NoTE: The p1ocs entries merely specify the sections of
the Input/Output Control System which are to be in-
cluded in the object program. These sections will be in-
cluded, but they need not necessarily be used. Thus,
although the programmer may have specified Exit 5
in the procs Ex1Ts entry, he is not obliged to use this exit.

General Format

The first procs entry consists of the code procs in the
operation field. Each subsequent piocs entry has a
blank operation field and must have one of the labels
listed below. All procs entry cards may contain com-
ments which must be separated from the piocs entry
by at least two adjacent blanks. The procs entries fol-
lowing the header line may be listed in any order, The
procs and the CHANX entries are mandatory. The remain-
ing entries are not always required.

List of DIOCS Entries

This section describes the purpose of each of the follow-
ing entries:

procs header line RWDOPTION
DIOCSORG READERROR
FEATURES PRIORITY
CHANX CHECKPOINT
LABELDEF CHANCHANGE
ALTDRIVE INQUIRY
EXITS URREQUEST
COUNTS

The DIOCS Header Line

The first procs entry (Figure 33) is mandatory and con-
sists of the entry p1ocs in the operation field. It is known
as the “procs header line.” This card must be the first
card (except for special control cards such as AUTOCODER
RUN, PST, JOB, COMMENTS and CTL) to enter the system
during Autocoder assembly.
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Figure 33

DIOCSORG

If this entry is not made, the Autocoder Processor will
begin assembly of 1ocs information at core location 500.

If the programmer wants 1ocs assembly to begin at
another location, the actual address of this location must
be listed as the operand of the piocsore entry.

0.1, D[OCSOnRG
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Figure 34

The entry in Figure 34 will cause the 10cs information
to be assembled, beginning in location 1000.

Use of the 1410 I0CS 19



Depending on the mode of operation and the use of
certain special features, assembly of 1ocs routines must
begin above certain core-storage locations:

1. If the Overlap and Priority special features are

used, 10cs assembly must begin above location 115,

2. If standard labels are used, 10cs assembly must

begin above location 119.
3. If the standard Autocoder Loader is used, 10cs
assembly must begin above location 397,

Features

This entry is not needed if the object program does not
utilize channel 2 or the Overlap and Priority special
features. The operands of the FEATURES entry are:
overLAP if the program uses the Overlap special
feature. (The present 1ocs does not provide over-
lapping without the Priority special feature. )
prioriTY if the program uses the Priority special
feature.
The operands must be separated by commas and may
be entered in any order.
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The entry in Figure 35 indicates that the object pro-
gram uses the channel 2 and the Overlap and Priority
special features,

CHANXx

The x in cuanx indicates the channel to which the in-
put/output devices (specified in the operand field) are
attached. Therefore, if all devices that are to be con-
trolled by the 10cs are on one channel, one caanx entry
is included in the source deck. If the input/output de-
vices are on two channels, then two cHANX entries are
included in the source deck: one entry specifying all
the devices attached to channel 1 and the other speci-
fying all the devices attached to channel 2,

CHANI or cBAN2 is written in the label field and one
or more of the following devices can be specified in the
operand field:

OPERAND DEVICE

TAPE Magnetic Tape Unit

READER Card Reader

PUNCH Card Punch

PRINTER 132-character Printer (Model 2)
1405 1405 Disk Storage

1301 1301 Disk Storage
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The first entry in Figure 36 indicates to the 1ocs that
the object program requires coding for the following
channel 1 operations: tape, card (both input and out-
put), and printer. The second entry indicates that the
program also requires coding for tape and 1301 Disk
operations on channel 2,

LABELDEF

This entry is not needed if the object program does not
use tape files or if the tape files used by the object pro-
gram have no labels. The operands of the LABELDEF
entry are:
STANDARD if the program uses only 18BM standard
tape labels.
NONSTANDARD if the program uses nonstandard tape
labels and none of the files use standard labels.
Mixep if some files have standard labels and some
files have either nonstandard or no labels, or
both,
cHECK if there are one or more files with standard
labels which are to be completely checked. This
operand may not be used if the 1pENT operand is
used.
mENT if there are one or more files with standard
labels for which only the identification field of
the header labels is to be checked, and if none
of the header labels are to be completely check-
ed. This operand may not be used if the caHECK
operand is used. The procs CHECK entry develops
all the coding necessary for the complete check-
ing of standard labels. Therefore, should the
programmer desire to check only the identifica-
tion fields of some files, he can do so —even
though he specified the piocs cueck entry. The
cHECK entry will provide the necessary coding as
part of the coding required for the complete
checking of standard labels.
™™ if one or more tape files have a tape mark be-
tween the header label and the first block of
records. A tape mark between the header label
and the first block of records on each reel of tape
is recommended, but not required. (If a tape
mark follows a nonstandard header label the 1ocs
will assume that end of file has been reached.
However, the programmer may circumvent this
condition by taking a label exit and issuing an
RTLBL macro-instruction. )



BRDLIN if the RDLIN macro-instruction is used in the

program.
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Figure 37

The entry in Figure 37 indicates that:

1. The program uses only standard 1BM tape labels.

2. The program contains one or more files which re-
quire only a check of the header label’s identifica-
tion field.

3. None of the header labels are to be completely
checked.
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The entry in Figure 38 indicates that some files of
the program have standard labels and that some files
have either nonstandard or no labels. The entry further
indicates that one or more tape files have a tape mark
between the header label and the first block of records
and that the RpLIN macro-instruction is used in the pro-
gram.,

ALTDRIVE

This entry is not needed if none of the tape files used by
the object program are to be provided with alternate
tape units. The operand of the ALTDRIVE entry is:

yEs if any of the tape files are to be provided with
alternate tape units.
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The entry in Figure 39 indicates that one or more
tape files used by the program are to be provided
with alternate tape units.

The assignment of an alternate tape unit to a multi-
reel file can save a considerable amount of processing
time.

If no alternate tape unit is assigned to a multi-reel file,
processing halts each time an end-of-reel condition
occurs so that the operator can mount the next reel of
tape.

If an alternate tape unit is assigned, the operator
mounts the second reel of the multi-reel file on the alter-

nate unit. The 10cs provides the necessary coding to
continue the input or output operation via the alternate
tape unit when the first end-of-reel condition occurs or
the FEORL macro is executed, and processing continues
without interruption.

Succeeding reels of the multi-reel file are then alter-
nated between the initial and the alternate tape unit
assigned to the file. The operator mounts successive
reels on the tape unit to which the 1ocs will switch the
1/0 operation at the next end-of-reel condition, and
processing continues without interruption.

EXITS

This entry is not needed if no exits are used by the
programmer for specialized label handling. (See the
section “The Eight 1ocs Exits.”)

The operand of the exits entry consists of the num-
ber(s) of the special exit(s) to be used by any of the
files. The operands must be separated by commas and
may be listed in any order.
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The entry in Figure 40 indicates that the program
uses exits 1,5, and 7.

COUNTS

This entry is required if any of the files used by the
program require record counts or hash totals. The pos-
sible operands of the counTs entry are:

RECORD if any files require record counts.

"asH if any files require hash totals.
If both operands are supplied they must be separated
by commas, and may be listed in any order.
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The entry in Figure 41 indicates that a record count
and a hash total are required by at least one file of the
program. (Block counts are taken and inserted into the
trailer label automatically by the 10cs. )

RWDOPTION

This entry is not needed if:
1. The object program uses no tape files.
9. All tape files used by the program are to be re-
wound but not unloaded when the file is opened
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and closed, and when end-of-reel and end-of-file
conditions are encountered.
The operand of the rwpoPTION entry can be either
NORWD Or UNLOAD, as shown in Figures 42 and 43,

Figure 42
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The uNLOAD operand provides the coding required to
rewind and to unload tape files, but it leaves the pro-
grammer free to utilize only part of, none, or all of the
coding provided. Thus, having specified uNLoAD, the
programmer can freely use tape files which are to be
rewound and unloaded, merely rewound, or neither.

The NorwD operand provides the coding required to
eliminate the otherwise automatic rewind that is given
when a file is opened and closed, and when end-of-file
and end-of-reel conditions occur. ( The coding provided
by this operand is part of the coding provided by the
UNLOAD operand.)

Note that the procs RWDOPTION entry is related to the
DTF REWIND entry (described later in this publication).
That prF entry can be used to specify whether a par-
ticular file is to make use of the coding provided by
one of the operands of this piocs entry.

READERROR

This entry is needed if the object program uses tape
files. The operands of the READERROR entry are shown
in Figure 44. If only the scaN operand is specified, the
10cs will generate a *scan routine. This routine ex-
amines the affected input block (Form 2 and Form 4
data records) or the affected input record (Form 1 and
Form 3), high order to low order, and types out the
location of asterisks. (Invalid characters entering core
storage during read operations are converted into aster-
isks if the ASTERISK INSERT switch is set to oN. ) (See IBM
1410 Principles of Operation, Form A22-0526. )
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If a read error occurs, a message is printed on the con-
sole typewriter by the 10cs and a waiting loop is estab-
lished. The operator then has four options. He may enter
the code word *scan for an asterisk scan of the affected
block or record. He may enter the code word proc to
process the block or record. He may enter the code
word RETRY to retry the read operation, or he may enter
the code word skip to skip the block or record.
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If only the TaPE,cu operand is specified (Figure 45),
the 1ocs will generate a pump routine. This routine
writes the affected block on the tape specified by cu,
where c is the channel and u is the tape unit. No *scan
routine is generated.

If a read error occurs, the puMmp routine is auto-
matically executed and a message is printed on the con-
sole typewriter by the 10cs. No options are available
unless the user has modified 10CSEROPTN.

The character c of the cu operand may be 2 for chan-
nel 2 only if all tapes to be read or written by the object
program are to be read or written on channel 2. Other-
wise, this entry must be 1 for channel 1.

25 30 35 a0

Figure 46

If both scan and TAPE,cu operands are specified
(Figure 46), a *scan and a pump routine are generated
by the 10cs. If a read error occurs, a message is printed
on the console typewriter and a waiting loop is estab-
lished. The machine operator then has five options. He
may enter any of the following code words: pump,
*SCAN, PROC, RETRY, and SKIP.

scaN must precede the TaPE,cu operand. The scan
and TAPE,cu operands must be separated by a comma.

The tape file specified in the operand need not be
defined by a set of pTF entries. A set, however, may be
written. This would be especially valuable if the pro-
grammer wished to check tape labels.

If the *scan or the pump option is executed, the 10cs
again enters a waiting loop and writes the same mes-
sage, thereby allowing the machine operator to con-
tinue processing by selecting another option.

If the READERROR entry is omitted, *scan and pume
routines are not generated by the 10cs. If a read error
occurs, a message is printed on the console typewriter
by the 10cs, and a waiting loop is established. The ma-



chine operator then has three options. He may enter
any of the following code words: PROC, RETRY, and SKIP.

THE READ-ERROR OPTION CONTROL FIELD

This field is generated during the Autocoder assembly
of the object program, but may be modified by the user
at any time. It is a six-character field labeled 10CSEROPTN.
The label addresses the low-order position of the field.
This field, depending on the READERROR operand or
operands specified, will have one of the formats shown
below:

1. scan operand only, @b*sreb@.

2. TAPE,cu operand only, @DbsrPD@.

3. scan and TapE,cu operands both specified,

@p*srPb@).

4. If the READERROR entry is omitted, this field will

have the following format: @bbsreb@.

In the formats shown, a low-order D indicates an
automatic dump will occur. P stands for the code word
proc. R stands for the code word ReTRY, S stands for
the code word skip, * stands for the code word *scan,
and a high-order D stands for the code word pume.

PRIORITY

The PrRIORITY entry indicates to the 10cs how the user
wishes to use the 10cs Priority Assignment Routine.
(The Priority Assignment Routine controls the order
in which the file schedulers are arranged. It is this
order of arrangement that in turn determines the
priority of input/output requests for the files.) This
entry may be omitted if the object program meets both
of the following conditions:

1. All two-area tape files are opened by the first opEN
macro-instruction (one-area files may be opened
at any time).

2. No post-assembly modifications are made to any
file’s channel or priority assignments after the first
OPEN macro-instruction. (If the prioRITY entry is
omitted, changes to drive assignments may be
made at any time. )

If the PRIORITY entry is omitted, the 10cs overlays the
Priority Assignment Routine after the first o0PEN macro-
instruction is encountered in the object program.

Any one of three entries is used in the operand field
of this entry.

1. NONOVERLAY

If this operand is used, the 10cs does not overlay the
Priority Assignment Routine. All tape files may be
opened at any time during the running of the object
program, and post-assembly modification of channel,
drive and priority assignments can be made at any time.

2. NONOVERLAY, origin
The “origin” is the five-digit address of a location where

the programmer wishes the 1ocs to place the Priority
Assignment Routine.

If this operand is used, the 10cs generates the Priority
Assignment Routine starting at the specified origin
address and, of course, does not overlay the routine.

This operand allows the programmer to overlay the
Priority Assignment Routine at a time most convenient
to his program. Two-area tape files cannot be opened
after this routine is overlaid; neither the channel, nor
the priority, nor the drive of any tape files can be
changed after the routine is overlaid.

3. ASSEMBLE

If this operand is used, the 1ocs does not generate a
Priority Assignment Routine for the object program.
The 10cs assigns file priority according to the order in
which the sets of prF entries are arranged in the source
deck. (This effects a saving of approximately 500 core-
storage positions.) Although all tape files may be
opened at any time, neither the channel nor the priority
assignments can be changed after assembly. (Drive as-
signments, however, can be changed at any time. )

The programmer need not include PRIORITY ASSEMBLE
in his procs entries to suppress generation of the priority
assignment routine if no pTF entries are included in the
source program, The omission of prF entries in the
source program will suppress generation of this routine.

CHECKPOINT

This entry is not needed if no checkpoint records are to
be written,

The operand of the CHECKPOINT entry is a two-digit
number. The first digit of this number indicates the
channel; the second, the tape unit on which checkpoint
records are to be written each time an end-of-reel condi-
tion or a CHKPT macro-instruction is encountered.
Checkpoint records may be written on any of the output
tapes. However, checkpoint records may not be written
on reels of a tape file whose pTF entries include the
ALTTAPE entry.

If any input tape contains checkpoint records, the
1ocs will recognize and ignore them only if the pTF
FILETYPE entry for that particular tape input file con-
tains the operand cukpr as well as the two other oper-
ands TAPE and INPUT.

If any end-of-reel condition occurs during the writing
of a checkpoint record, the tape is backspaced over the
record that was just written, and no cHxPT is written as
a result of this macro-instruction.

The tape unit specified by the operand can be one for
which no file was defined by a set of pTF entries. If such
a unit is specified, the user must insure that the tape is
rewound to load point before the object program is
executed, and that an end-of-reel condition will not
occur. (Since there are no prF entries for the tape unit,
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the 10cs has no specifications for rewinding the tape or
for end-of-reel procedure for that tape.)

A set of pTF entries, however, may be written if the
programmer wishes to check the labels of the tape on
which the checkpoint records are to be written. If a pTF
is written, the file should be opened, closed, etc., as if it
were a normal file.

Checkpoint records may not be written on odd parity
data files.
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The entry in Figure 47 indicates that checkpoint
records are to be taken each time an end-of-reel condi-
tion or a CHKPT macro-instruction is encountered, and
that these records are to be written on tape unit 8 of
channel 2.

CHANCHANGE

This entry is needed only if the programmer desires to
modify a file’s channel assignment after assembly. It is
not needed if the programmer desires to modify only
the drive, priority, mode or parity assignment.

The operand of the CHANCHANGE entry is YES. See
Figure 48.

Figure 48

If the p1OCS CHANCHANGE entry is used with programs
using the Overlap and Priority special features, approxi-
mately 200 additional storage locations are required.

The additional storage requirement for programs that
do not use the Overlap and Priority special features is
negligible.

The cHANCHANGE entry cannot be used if the procs
PRIORITY ASSEMBLE entry is used.

INQUIRY

URTREQUEST

UR2REQUEST

These entries are provided to facilitate interrupt pro-
gramming. The operand of the iINQUIRY entry (Figure
49). is the label of a routine the user has written to
service interrupts caused by depressing the Inquiry Re-
quest Key on the 18m 1415 Console,
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The operand of the urlREQUEST entry (Figure 50) is
the label of a routine the user has written to service in-
terrupts from unit record equipment attached to chan-
nel 1,
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The operand of the UR2REQUEST entry (Figure 51) is
the label of a routine the user has written to service
interrupts from unit-record equipment attached to
channel 2.
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The interrupts these routines service occur upon: (a)
the completion of the transfer of a group of data from
an 18M 1402 Card Read Punch or an 1M 1011 Paper
Tape Reader to the appropriate buffer in the M 1414
Input/Output Synchronizer, or (b) the completion of
the transfer of a group of data from the buffer in the 1BM
1414 Input/Output Synchronizer to an 1M 1402 Card
Read Punch or an 18M 1403 Printer.

To obtain the unit-record equipment interrupts dis-
cussed above, the Priority Select Switch on the 1BM
1415 Console must be turned to CARD READER, CARD
PUNCH, PRINTER, Or PAPER TAPE READER (whichever is
appropriate), and the appropriate Priority Select On-
Off Key must be depressed.

ACTION OF THE IOCS

When a console inquiry or unit-record interrupt occurs,
the 10cs determines whether the relevant user’s routine
is servicing a previous interrupt. If the user’s routine is
not servicing a previous interrupt the 1ocs: (a) saves
the status of the High-Low-Equal and Zero Balance
Indicators, the contents of index registers 13, 14 and
15, and associates this information with the user’s rou-
tine; (b) saves the return address to the interrupted
instruction and associates it with the user’s routine; (c)
leaves clear the appropriate channel by insuring that
the next input/output operation scheduled for execu-



tion on that channel is not initiated; and (d) causes a
branch that removes the program from Priority Alert to
be executed to the user’s routine, If the user’s routine is
servicing a previous interrupt, the 10cs simply causes a
branch to be executed in the noninterruptible mode to
the user’s routine,

Re-entry into the user’s unit record interrupt routine
may occur if a GET or pur is issued against a unit-record
file within the user’s unit-record interrupt routine. Re-
entry into the user’s console inquiry interrupt routine
may occur if any 10cs macro-instruction except 10sys is
issued within the user’s console inquiry interrupt
routine.

ACTION OF THE USER'S ROUTINE

User-written routines that service console inquiry and
unit-record interrupts must conform to the program-
ming scheme illustrated in Figure 52 and discussed
below. The steps of the suggested programming scheme
for user-written interrupt routines is as follows:

1. A switch, hereafter referred to as the Nest Switch,
is tested.

2. If the Nest Switch is o~ (indicating that the rou-
tine is servicing a previous interrupt) the fact that an-
other interrupt has occurred (to be serviced by the
routine) is noted, and a branch that removes the pro-
gram from Priority Alert (BxpA) is executed to an ad-
dress labeled $cslenT.

If the current interrupt originated from the console
printer, the printer must be read into an alternate area
(i.e., an area other than the area into which the routine
normally reads the console printer) by means of the
CONSL macro-instruction before the branch is executed
to $cslenT.

If the current interrupt originated from the console
printer, the user’s interrupt routine must not disturb the
contents at index registers 13-15.

3. If the Nest Switch is orr (indicating that the rou-
tine is free to service the current interrupt), routines
that service console inquiry interrupts must read the
console printer by means of the consL macro-instruc-
tion, and routines that service unit-record interrupts
should issue a GET macro-instruction against the file
which refers to the unit-record device from which the
interrupt originated.,

Note /77T TN BXPA
Request for | _{  Rpcp L, $CSIENT
os Entry into \ /
A N o~
L Routine | -
N
KO
Set
Nest
Switch
(@)
GET/PUT
______ ‘ )
RCP
Process
Interrupt

Request
for Entry into
Roytine Noted

S .
Yes

Erase
Note

No

BXPA*+1 -

Set Nest
Switch OFF

:

BXPA
$CSnE1+7

Figure 52

If two or more GET macro-instructions are issued
against the file, the sequence of instructions shown in
Figure 53 must precede all but the first GET macro-
instruction.

4. Once Step 3 has been executed, the routine can
process the information obtained by the appropriate
macro-instruction as the programmer sees fit (i.e., serv-
ice the interrupt).

5. When this information has been processed, a check
is made to determine if another interrupt (to be serv-
iced by the routine) has been noted.

Line Label _l?peraﬁﬂ OPERAND
3 sls 1518 of2 25 35 40 a8 50 60 65 70
o | .. .. .1 Q5Ys|PAvSE, n (Thls instruction clears the channel represented by " " “) . . .
02 | 4 These instructions cause fhe IOCS to pause until fhe relevant

TR .go..o..o.... Pe T S
03 ) NN 4.1, LR.ERAR I\unitrecorddevrce |sfree ) . AN )
0.4 e . .2, ., . . (This instryction, suppresses ynit ret:qrd lnfﬁl’rUPff). e

I

0.5....A.|.‘........‘...A,A.......‘.......l....".JLJ.......\...‘.A.
Figure 53
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6. If another interrupt has been noted, the note is
erased and a branch is executed to the macro-instruc-
tion in Step 3.

7. If another interrupt has not been noted, the pro-
gram is taken out of Priority Alert (the macro-instruc-
tion issued in Step 3 caused the program to be placed in
Priority Alert) by means of the instruction Bxpa *+-1;
the Nest Switch is set oFF, and a branch (Bxpa) is exe-
cuted to the address labeled $csnel+7. (‘The n in the
label $csnel+7 represents the channel from which the
interrupt originated. )

The DTF Entries

In addition to the piocs entries, the programmer who
wishes to use the Input/Output Control System should
write one set of pTF (Define The File) entries for each
file (magnetic tape, and unit-record file) used by his
program. Depending on installation features and the
program, this information consists of three or more
entries listed individually on the 18Mm 1401/1410 Auto-
coder Coding Sheet.

Each set of prF entries describes the characteristics
of the file for which it was written, and indicates the
methods to be used by the 1ocs in handling the file.
Using the information supplied in the pTF entries, the
Autocoder Processor develops the File Scheduler and
the coding required for the proper handling of each file.

Note: If the programmer does not include any pTF
entries in his source program, a minimal 1ocs will be
generated. The OPEN, CLOSE, GET, and PUT macro-in-
structions cannot be used if a minimal 10cs is generated.
All other macro-instructions can be used.

General Format

The first pTF entry consists of the code ptF in the opera-
tion field, followed by the name of the file in the
operand field. All subsequent prF entries have blank
operation fields and must have the labels listed below.
All prF entries may be followed by comments which
must be separated from the pTF entries by at least two
adjacent blanks. The entries following the header line
may be listed in any order.

All operands of prF entries may use address modifica-
tion provided the label consists of no more than 13
characters (i.e., LABEL+110 is a valid label if LABEL
consists of no more than nine characters).

All symbolic operands of pTF entries, except those of
input/output areas, may be indexed.

The p1F, FILETYPE and I0AREAS entries are mandatory.
The remaining entries are not always required.
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The set of pTF cards enters the system immediately
after the procs cards during Autocoder assembly. pTF
cards without operands are not permitted. Each pTF
entry is described below, under a sub-heading indicat-
ing the label of the entry.

List of DTF Entries

This section describes the function and use of each of
the following pTF entries:

prF header line TOTALS
FILETYPE TYPELABEL
PREFIX CHECKLABEL
MODEPAR HEADER
CHANDRIVE SERTALNUM
CARDPOC REELSEQ
ALTTAPE REWIND
RECFORM EX]1ADDR
SIZEREC EX2ADDR
PADDING EX3ADDR
BLOCKSIZE EX4ADDR
IOAREAS EXDADDR
WORKAREA EXBADDR
INDEXREG EX7ADDR
PRIORITY EXSADDR
EOFADDR VARBUILD
WLRADDR SCHEDULER

The DTF Header Line

The first pTF entry is mandatory and consists of the entry
pTF in the operation field, followed by the name of the
file in the operand field. It is known as the prr header
line (Figure 54).

Line Label ‘ﬁperoﬁzlz J
: o ! 25 30 35 40

N DTE . |FILENANE  , . [

N e N

Figure 54

FILETYPE

The FILETYPE entry is mandatory. It specifies the type of
input/output device used by the file and whether it is
used for input or output. The operands of the FILETYPE
entry are:
TaPE if the file described by the pTF is a tape file.
reADER if the file described by the prF is a card input
file.
puNcH if the file described by the pTF is a card output
file.
pRINTER if the file described by the pTF is a printer
output file.
iveut if the file described by the oTr is a tape input
file.



outpur if the file described by the pTF is a tape output
file.
cuan? if the file described by the prr is read or
written by the 1402 Card Read Punch (or the 1403
Printer ) attached to channel 2.
cuxPpr if this file also contains checkpoint records from
a previous run; this would be the case if this tape
had served also as the checkpoint tape on the run
during which it was created.
The operands mNpuT and ouTPUT are not required for
unit record files.
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Figure 56
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Figure 57

The entry in Figure 55 indicates that the prr de-
scribes a tape output file. The entry in Figure 56 indi-
cates that the prF describes a punch (and hence an out-
put) file. The entry in Figure 57 indicates that the file
described by this p1F is a card input file that will be
read by the 1402 Card Read Punch attached to chan-
nel 2,

PREFIX

This entry is required if two files reference the same
tape unit, 1402 Card Read Punch, or 1403 Printer. The
operand is xx, where xx can be any two letters that are
not used by other PREFIX operands. .

This entry insures that the File Schedulers associated
with these files will not have the same label.

Figure 58 illustrates the use of the PREFIX entry to
define two files that refer to the same 1/0 unit. Lines
01-09x define two files that refer to tape unit 3 on chan-
nel 1. Lines 10-16x define two files that refer to the 1403
Printer on channel 2. File Scheduler labels for INWkFL
will have the format rocsl3raser. The labels for
ouTwk¥L will have the format 10csaALABEL. Similarly,
the File Scheduler labels for the channel 2 printer files
will be 10cs2LLABEL and 10cszzLABEL, (Autocoder desig-
nation for the 1403 Printer is the letter L.)

Line Label ineratisz \
3 r 1541 ] 25 30 3% 40
oo e lrsexran o oo ]
o2 Frsendor | |rape, oMlor ., ..., )
03, CHAMNRL v.E A A )
0.4 |, SotherorE Emprs) e ]
LY Lo lozE  looTmbEs L .
06, |[EILETVPE | _Nrars 00700 o o . )
or lCHANDAIVE | . . L3

08, WORLELTY | . o MA
o9, |, | (otherDTF Etrieg)

1o i orE PRINMEL
VW EZLETYPE | | PRINTER, CHAND . . . . . .
[T I G ok i AN
T I T 2.7 -0 -3 7 - .
L NPLLETVAE |\ PRINT.ER, CHAME o\ . . .
8, loRe sy . N - —
1.6 s | SotaproTE Snprie)

|

L
I PR S W RS ST S S SR S S P
! .

| S T T Y NS Y W G RN WA WY T T WY O WU SR W WS S SR |

Figure 58

MODEPAR

This entry is not needed for unit record files or for tape
files which are to be read or written in the MovE mode
and which use even parity. (See comments regarding
the MovE and LoAD modes and parity considerations
that follow. )
The operands of the MODEPAR entry are:
roab if the tape file described by the prF is to be
read or written in the LoAp mode.
oop if the tape file described by the prF is to be
read or written in odd parity.
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Figure 62

The entry in Figure 59 indicates that the tape file
described by this p1F is to be read or written in the
roap mode and in odd parity. The entry in Figure 60
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indicates that the file is to be read or written in the LoAD
mode, using even parity. The entry in Figure 61 indi-
cates that the file is to be read or written in the MOVE
mode and in odd parity. The entry in Figure 62 indi-
cates that the file is to be read or written in the MOVE
mode, using odd parity.

NotEe: The operands MovE and EVEN may be entered
but are not needed.

peroti :d {
! 25 30 35 49

Line Labet
3

CHANDRIVE

This entry is not needed for unit-record files. The
operand of the CHANDRIVE entry is:
xy where x is the initial channel and y is the initial
tape unit described by the prF.
If two or more sets of DTF entries use the same
CHANDRIVE operand, a DTF PREFIX entry must be written
for all but one of them.

0.1, ﬂDDEPﬂlﬂ MOVE &+ o o tosoto it 4oat 4o l} Line Label preruﬁ j
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Figure 63 S I P
Figure 64

The entry in Figure 63 indicates that the file is to be
read or written in the MOVE mode and in even parity.
The entire entry could have been omitted since a file is
assumed to be read or written in the MovE mode and in
even parity unless otherwise specified.

LOAD MODE VS. MOVE MODE

LOAD Mode: The handling of word marks and word
separator characters varies with the type of operation
as follows: During write or punch operations, each
word mark is translated into a word separator character
which precedes the character with which the word mark
was associated in storage, and each word separator
character is translated into two word separator
characters. During read operations, word marks already
in the input area are cleared. Each word separator
character is translated into a word mark, and each pair
of word separator characters is translated into a word
separator character.

MOVE Mode: When information is read or written
in the MmovE mode, all 64 Bcp characters are read or writ-
ten. Word marks in storage are undisturbed, but they
are not written out as word separator characters during
write operations. Word separator characters are entered
in storage and written out as word separator characters.

PARITY CONSIDERATIONS

In order to insure compatability with other 1BM sys-
tems, the 1BM 1410 can read and write tapes in either
even or odd parity, with one exception: on even parity
tapes, the cent sign (¢) and the blank (b) are repre-
sented by the same Bcp configuration (i.e., ca). When-
ever this ca configuration is read into core storage
from an even parity tape, it will be stored as a C-bit
(blank) and not as an A-bit (cent sign).

In choosing tape parity for a given application, the
programmer should consider the effect of the above on
his program.
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The entry in Figure 64 indicates that the initial tape
unit described by this pTr entry is unit 7 of channel 2.

Files should be assigned to channels in such a manner
that the time during which the channels are used dur-
ing the running of the program is approximately the
same for both channels. When reading and writing
times are nearly equal, it is usually advisable to assign
output files to one channel and input files to the other.

CARDPOC

This entry is needed only for card files. The operands
of the carppoC entry are:

x where x is one digit (0, 1, 2,4 or 8) and indicates
the card pocket into which cards from this file
are to be selected.

9 if the programmer uses the sTACK macro-instruc-
tion for his card file.
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Figure 65
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Figure 66

The entry in Figure 65 indicates that all cards from
this file are to be selected into pocket 8 of the card
punch. The entry in Figure 66 indicates that the pro-
gram uses a separate STACK macro-instruction command
for each card of this file.

ALTTAPE

This entry is not needed if no alternate tape unit is re-
quired for this file. (See section on Alternate Tape
Units.) The operand of the ALTTAPE entry is:



x where x is one digit representing the number of
the alternate tape unit.
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The entry in Figure 67 indicates that tape unit 5 of
the tape channel specified by the cuaNDRIVE entry of
this ptr will be used as the alternate tape unit.

RECFORM

This entry is not needed for files containing fixed-
length, unblocked records. The operands of the
RECFORM entry are:
variaBLE if the file described by the prr consists of
variable-length records.
BLOCKED if the records described by the prr are
blocked. ,
The operands must be separated by a comma, and may
appear in any order. The operands rixep and
UNBLOCKED, referring to fixed-length and unblocked
records, respectively, may be used but are not required.

RECORD FORMATS HANDLED BY THE 1410 10Cs

Records made available by the cEr macro-instruction
must always have a record mark or a group mark with
word mark in the low-order position if the 10cs is to
move them from one location in core storage to another.

Form 1 Records: These are fixed-length, unblocked
records, as shown in Figure 68.

[ [ #1 1
R L 1 :F R L 2 R L3 R
G G G G
With Record Moarks
Li=ly=1y
| | 1 |
R L R L R L R
G ! G 2 G 31 6
' Without Record Marks
Figure 68

Form 2 Records: These are fixed-length, blocked
records with padding of short-length blocks, as shown
in Figure 69. If necessary, blocks consisting of fixed-

length records are padded — either with the character
specified in the pTF PADDING entry or with blanks if the
PADDING entry was omitted. The user should insure that
padding records are not mistakenly processed as data
records. Padding records may be bypassed by issuing
consecutive GET macro-instructions until an end-of-file
indication is obtained.

Form 3 Records: These are variable-length, un-
blocked records, as shown in Figure 70.

| (1 1 1 11
R R R R R
G G G G G
With Record Marks
! | | | I
R R R R R
G G G G G g

Figure 70 Without Record Marks

Form 4 Records: These records are variable-length,
blocked, with a block character count field at the be-
ginning of each block, and a record character count
field in each record (see Figure 71). Each block has a
variable number of variable-length records.

Block Character Count Field: A four-character block
character count field at the beginning of each block
contains a count of the total number of characters in the
block, including the four-character block character
count field, itself. (Terminal group marks with word
marks are not included in this count.) The block charac-
ter count field has AB zone bits over the units position.
The count is used for checking and correcting wrong-
length-record conditions.

Record Character Count Field: A record character
count field of up to four characters in each record con-
tains a count of the number of characters in that record,
including itself and the record mark (if appropriate).

Fixed Fixed Fixed
N P —— et
T
I | Block IRecord i ks IRecord I % | Record |
R| Character | Character |Characfer| ]Charucfer R
G | Count |Counr I Count : | ICounf G
Figure 71
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BLOCK RECORD May use | May use
Unblocked | Blocked| Fixed- | Variable-| Fixed=- | Variable- | indexing work
Length | Length Length [ Length registers Areas
Form 1
X - -- X Needed only if two
1/O areas are used
Form 2 Yes Yes
X X X
Form 3 | X - - X Needed only if two
1/O areas are used
Form 4
X X X Yes Yes

NOTE: The maximum size of blocks permissible is 9999 positions.

Figure 72. Summary of Record Formats

The high-order position of this field must have a word
mark. The maximum size of blocks permissible is 9,999
positions. See Figure 72.

EXAMPLES OF RECFORM ENTRIES

0.2

Figure 73

The entry in Figure 73 indicates that this file consists
of Form 2 (i.e., fixed-length, blocked) records. The
same DTF statement could have been written as shown
in Figure 74.
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Figure 74

As indicated above, records are assumed to be fixed-
length, unblocked records, unless otherwise specified.
The entries Fixep and UNBLOCKED may, therefore, be
omitted.

SELECTING THE TAPE RECORD FORMAT

The time required to complete most data processing
operations depends largely on the tape time, i.e., the
time required to read and write tape records. A certain
amount of time is needed to start and stop the tape
each time a tape record is read or written. If this start-
ing and stopping time is shared by 20 records of a 20-
record block, the start-stop time per record is 1/20th of
that required if the 20 records were placed on tape
individually. An effective method of reducing the total
job time, therefore, is to place tape records in groups
or blocks.
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When selecting the format of tape records, the pro-
grammer should give serious consideration to record
blocking. Because record blocking and deblocking is

handled by the 10cs, blocking of records does not re-
quire additional programming effort.

SIZEREC

This entry is not needed for files containing unblocked
records.

VARIABLE-LENGTH, BLOCKED RECORDS

The operand of the sizerec entry is:
n where n indicates that the low-order position of
each record’s character count field is the nth
character of each record.

Line Label -ineroﬁzaL S
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Figure 75

The entry in Figure 75 indicates that the low-order
position of the character count field in each record of
this file is the tenth position of the record. See also
Figure 76.

FIXED-LENGTH, BLOCKED RECORDS

The operand is:
m where m is the number of characters in the
record, including the record mark. (Thus, the
operand is 80 for 80-character records.)

PADDING

This entry is needed only for output and work files
containing fixed-length, blocked records. The operand
of the PADDING entry is:
x where x is the character with which the block is
to be padded.
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Field Field Field
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Figure 76. The Record Character Count Field

The following characters may not be used for padding:
asterisk, tape mark, word separator character, record
mark, cent sign and group mark.
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The entry in Figure 77 indicates that partially filled
blocks are to be padded with the digit 7.

Padded records are included in the record count
and padding is added to the hash total.

If the PADDING entry is omitted, partially filled blocks
of this record type will be padded with blanks.

BLOCKSIZE

This entry is required for all files except those which

consist of unblocked, variable-length records if check-

point records are not to be bypassed. If checkpoint

records are to be bypassed, the DTF BLOCKSIZE entry is

not required for files which consist of unblocked fixed-

length records. The operand of the BLOCKsIZE entry is:

x where x is the number of positions of the input

or output area of the file defined by this prF.

The group mark with word mark terminating the 1/0

area is not included in this count.
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The entry in Figure 78 indicates that the file defined
by this pTF has 2,000-character input or output area(s).
(If two input or output areas are used, each has 2,000
characters. )

IOAREAS

This entry is mandatory. The operand of the 10AREAS
entry consists of the label(s) assigned to the input (or
output) area(s) of the file described by the prF. If there

are two areas, the two labels of these areas must be
separated by a comma.

If only one input or output area is specified, the label
of that area may be indexed, provided the records to be
processed in this area are not blocked.

Overlapping of input/output operations with process-
ing is possible only for tape files that have two input/
output areas (i.e., files whose pTF 10AREAS entries have
two operands’). The 1410 1ocs does not permit unit
record files to have two input/output areas.
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Figure 79

The entry in Figure 79 indicates that the input (or
output) areas of the file described by this pTF are those
defined by pa’s labeled r.aBEL] and LABEL2, respectively.

ADVANTAGES OF TWO I/0 AREAS

Substantial savings in processing time are possible if
the 1410 system is equipped with the Overlap and
Priority special features. This permits the use of two
input/output areas and makes possible complete over-
lapping of input/output operations and processing. The
following considerations apply.

1. If the Overlap special feature is not used, only one
input/output area can be used.

Input: Record blocks are deblocked by the 10cs, i.e.,
logical records are successively made available for
processing, one after the other, until all records in the
input area have been processed. Processing then
halts while the next block of records is read in, where-
upon processing resumes.

Output: In the case of output areas, the 10cs blocks the
records, and each time the building of a block of
records has been completed, processing halts to per-
mit writing out of the completed block. Only after
the output area has been emptied can processing —
and building of the next block of records— be
resumed.
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2. If the Overlap special feature is used, two input/
output areas can be used:

Input: Logical records are processed successively, one
after the other. When all records in Input Area I have
been processed, the 10cs makes the records in Input
Area II available to the processor (Figure 80).
Processing does not stop. While logical records are
being taken successively from Input Area II, the 10cs
arranges for Input Area I to be refilled with records.

Record 1 Record A
2 B
3 C
) )
5 E
6 F
7 G

Input Area | Input Area Il

Figure 80

When all logical records in Input Area II have been
processed, the 10cs makes the new records in Input
Area 1 available to the processor, refills Input Area
I1, and so forth. In this manner, input operations and
processing take place simultaneously, resulting in
greater utilization of the computer system.

Output: The same considerations apply to two output
areas: processing and building of record blocks con-
tinue in one area while a completed block in the other
area is written out. In this manner, output operations
and processing also take place simultaneously.

WORKAREA

This entry is not needed for files which do not use a
work area or which use the pTr INDEXREG entry. The
operand of the workAREA entry is the label of the work
area used by the input or work file.

INDEXREG

This entry is not needed if no index register has been
assigned to the file described by the prr. The operands
of the INDEXREG entry are:
X1, X2, ....... , X14, indicating the index
register assigned to the file.
Index register 15 may not be assigned to a file, although
it may be used for other purposes.

PRIORITY

This entry is not needed for files of programs which do
not use the Priority special feature, nor is it used if the
DIOCS PRIORITY ASSEMBLE entry is used with the program.
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The operands of the PrRIORITY entry are:
0 to indicate highest priority
1 to indicate next-to-highest priority
2

9 to indicate lowest priority
The operand indicates the relative priority of the file
described by the p1F on the channel specified by the
CHANDRIVE entry of the pTF.

Files of greatest activity should be assigned highest
(i.e., 0) priority.

Files for which the pTF PRIORITY entry is omitted will
be assigned lowest (i.e., 9) priority. (If the procs pri-
ORITY ASSEMBLE entry is used, the 10cs assigns file pri-
ority according to the order in which the sets of pTF
entries are arranged in the source deck.)

EOFADDR

This entry is needed only for input files, including
work files used as input files.

The operand of the EOFADDR entry is the label of the
end-of-file routine written by the programmer. If the
file is a unit-record file, the cer following the GET that
caused the last card of the file to be read will sense the
fact that an end-of-file condition has occurred and cause
a branch to be taken to the user’s end-of-file routine. If
the file is a tape file that does not use labels, the sensing
of a tape mark will cause the 10cs to branch to the user’s
end-of-file routine. If the file is a tape file that uses
labels, 1eorb in a trailer label will cause the 10cs to
exit to the user’s end-of-file routine.

WLRADDR

This entry is not needed for output files and for vari-
able-length, unblocked input files. The operand of the
WLRADDR entry is the label of the wrong-length-record
routine written by the programmer.

If this entry is omitted, a wrong-length-record check
will not be made. Wrong-length-record checks will not
be made for variable-length, unblocked files. In his own
routine, the programmer may give any 1/0 commands
except GET macro-instructions to the affected file.

Each time a wrong-length-record condition occurs,
the 10cs will retry reading the record nine times. If the
block remains in error, the 10cs will branch to the pro-
grammer’s routine labeled WLRADDR, in which the pro-
grammer may either attempt to correct the block or
dump it.

If a wrong-length-record condition occurs, the 10cs
will always branch to the address represented by
WLRADDR. If there are two areas used by the file, the
10cs will use a location labeled 1ocscuros to indicate in



which area the error condition occurred. If the error
was in the first area (the area defined by the first
operand of the pTF 10AREAS entry), the 10cs will set a
word mark at 1ocscuios. If the error occurred in the
second area, the rocs will clear the word mark at
1ocscuios. (The cu is the channel and unit number of
the tape file, unless a pTF PREFIX entry is used for the
file, in which case the two letters specified by that
entry replace the cu.)

If the file consists of Form 4 records, the length of the
wrong-length record will be stored in an area labeled
1ocscuBLKL ( where cu is the channel and unit number
of the tape file). If the file uses a DTF PREFIX entry, cu is
replaced by the two letters specified by that entry.

The programmer should use the first instruction of
his WwLRADDR routine to store the contents of the B-Regis-
ter. This will enable him to return control to the 1ocs at
the end of his wLRADDR routine. Assume the contents of
the stored B-Register were X:

If the programmer branches control to X, the 10cs

will process the corrected block.

If the programmer branches control to X+7, the

10cs will bypass processing of the faulty block.

TOTALS

This entry is not needed if a record count or a hash
total is mot to be inserted in the trailer label. The
operands of the TOTALS entry are:

RECORD if a record count is desired.

x where x is the address of the low-order position
of the count field (from which hash total counts
are to be taken) relative to the high-order posi-
tion of the record. See Figures 81 and 82.
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contained
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totals are to be taken

Figure 82. Hash Total Field

Record counts cannot be requested for tape files that
consist of unblocked records.

The entry in Figure 81 indicates that hash total
counts are to be taken from the field shown in Figure 82.

Hash total fields may contain any alphameric in-
formation, but must not be larger than ten characters.
A word mark must define the high-order position of the
field. Hash totals cannot be requested for unit record
files.

TYPELABEL

This entry is not needed if the file described by the pTr
has no labels. The operands of the TYPELABEL entry are:
sTANDARD if the file described by the prF uses 1BM
standard labels.
NoNsTANDARD if the file described by the prr uses
nonstandard labels.
t™ if the file has a tape mark between the header
label and the first block of records.
If two operands are used, they must be separated by a
comma. They may be entered in any order. See
Figure 83.
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Figure 83

CHECKLABEL

This entry is not needed if standard labels are not used
or if labels are not to be checked. The operands of the
CHECKLABEL entry are:
aLL if header and trailer labels are to be completely
checked.
meNT if trailer labels are to be completely checked,
but if only the ten-character file identification
name of the header label is to be checked.

Tape Labels

This section describes the 1BM 1410 tape labels under
four topics:

The purpose of tape labels

Recommended tape labeling practices

Standard 18M tape labels

Use of tape labels by the 1ocs

PURPOSE OF TAPE LABELS

The 1410 Input/Output Control System uses standard
18M header and trailer labels to insure proper handling
of input ‘and output files during the running of 1410
programs.

Header Labels: The 10cs can read and check tape
header labels to insure that the object program uses the
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proper tapes. (If no check of header labels is to be
made, output header labels are not read. )

Before writing a new output file, the 1ocs checks for
the existence of a header flag, 1uprb, then checks the
output tape’s retention cycle (i.e., the period of time
following its creation during which the file may not be
destroyed). If the current date falls within the retention
cycle, the 1ocs informs the operator via an appropriate
message (printed on the console printer) that an at-
tempt was made to write on a file protected by an unex-
pired retention cycle.

Trailer Labels: The 10cs can check input trailer labels
to insure that all information in the file has been proc-
essed and to indicate end-of-reel and end-of-file condi-
tions. The 10cs can also write trailer labels for output
files to provide the checking functions just described
when the output files are later used as input files. (A
tape mark, the trailer label, and another tape mark
form the last three records of each tape, in that order.)

IOCS Label Checking and Label Writing Functions:
All tape handling errors discovered by the 10cs are
called to the attention of the operator by appropriate
messages printed on the console printer. If necessary,
the program is halted to enable the operator to take cor-
rective action. The label checking and label writing
functions offered by the 10cs are summarized in
Figure 90.

RECOMMENDED TAPE LABELING PRACTICES

Temporary Labeling: A temporary header label fol-
lowed by a tape mark should be placed on each tape,
until it is used as a data or program tape. This labeling
may be done by means of the 18Bm 1410 Tape File Gen-
erator utility program, or by off-line equipment.

Temporary Header Labels: Temporary header labels
should have the format indicated in Figure 84.

Field No. [ Positions Contents Description
1 1-5 THDRb Header Label Identifier
2 6-10 XXXXX Tape Serial Number
11-80 blank May be used as desired
by the programmer

Figure 84. Temporary Header Label

Tape Serial Number: The tape serial number (Field
2) is a five-digit number (00001-99999) assigned con-
secutively to tapes entering the 1410 system. After tapes
have been labeled, permanent physical labels should be
placed on each reel indicating the date the tape entered
the system, the serial number assigned, and the density
in which the tape is to be written. The physical label
should not be removed until the tape is retired from
the system.
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IBM STANDARD TAPE LABELS

Standard 1BM tape labels have 80 characters. They are
written in even parity and in the MovE mode, and they
are read in even parity and in the 1.oap mode.
Standard Header Label: The 1BM standard header
label (Figure 85) consists of eight fields containing:
. A five-character header flag (11pRb ), columns 1-5.
A five-character tape serial number, columns 6-10.
A five-character file serial number, columns 11-15.
A five-character reel sequence number (-xxxb),
columns 16-20.
5. A ten-character file name, columns 21-30. ( The file
name must consist of alphameric characters ).
. A five-character creation date, columns 31-35.
. A five-character retention cycle, (-000b }, columns
36-40.
8. A forty-position field that is blank if not filled in by
the user, columns 41-80. This field may be used in
any way desired by the programmer.

SIS

1

Tape File Reel
THDRb | Serial |Serial | Sequence
Number | Number | Number

File Name| Date Cycle
(YYDDD) | (~000b)

Creation | Retention {

1 6 11 16 21 31 36 41
Figure 85. The Standard Header Label

The two high-order digits of the creation date indi-
cate the year (00-99) and the remaining three digits
the nth day of that year (001-366) on which the file was
created.

In the retention cycle field, the three-digit number
following the minus sign indicates the number of days
the file is to be preserved after the creation date. Files
should be preserved until all output data created from
them has been used successfully as new input. This in-
sures that any record which requires the file as input
can be reconstructed by means of a single run. Stand-
ard header labels provide for retention cycles from one
to 365 days. For files which are to be protected indefi-
nitely, the programmer can insert the digits 99 in the
two high-order positions of the creation date.

Standard Trailer Label: The standard M trailer
label consists of the following fields:

1. A five-character trailer flag, 1Eorb or 1eorb, de-

pending on whether the label indicates end-of-file
or end-of-reel, columns 1-5.

2. A five-character block count, columns 6-10.

3. A ten-character record count, (optional ), columns
11-20.

4. A ten-character hash total (optional), columns
21-30 (or columns 11-20 if no record count is
taken ).

5. A 50-position field that is blank if not filled in by
the user, columns 31-80. This field may be used in
any way desired by the programmer.



FOUR FORMATS OF THE STANDARD TRAILER LABEL

1. If both record count and hash total are specified
by the p10Cs COUNTS entry, the standard trailer label con-
tains the fields shown in Figure 86.

1EOFb | BLOCK

or COUNT RECORD COUNT HASH TOTAL
1EORb

1 5 6 101 20 21 30 31
Figure 86

2. If neither record count nor hash total are specified
by the piocs counTs entry, the third and fourth fields
(columns 11-30) contain blanks, as shown in Figure 87.

1EOFb | BLOCK

or COUNT|bbbbbbbbbb bbbbbbbbbb
1EORb

1 56 10 11 20 21 30 31
Figure 87

3. If only a hash total is specified by the p1ocs counts
entry, the third field (columns 11-20) contains the cur-
rent hash total, beginning with all zeros. The fourth
field (columns 21-30) contains blanks. See Figure 88.

Input Header Label

1EOFb | BLOCK

or COUNT
1EORb
1 67

HASH TOTAL bbbbbbbbbb

10 1 20 21 30 31

Figure 88

4. If only a record count is specified by the procs
couNTs entry, the third field (columns 11-20) contains
the current record count, beginning with all zeros. The
fourth field (columns 21-30) contains blanks. See Fig-

ure 89.
1EOFb | BLOCK
or COUNT|{ RECORD COUNT bbbbbbbbbb
1EORb
1 56 101 20 21 30 31
Figure 89

USE OF TAPE LABELS BY THE IOCS

The label checking and label writing functions pro-
vided by the 1410 IOCS are summarized in Figure 90.

HEADER

This entry is not needed if standard labels are not used
or if labels are not to be checked. The operands of the
HEADER entry for input files and work files are:

1. The ten-character file identication name.

Output Header Label

Input Tape Output Tape
The 10CS can check The Header Label The IOCS can create new
all or part of the Header is the first record on a Header header labels =~ except for
following: tape file. the five-digit tape serial
1. File Serial Number Label For Input files, the Labe! number, which will be read
header label is used by from the old header label of
2, Reel Sequence the 10CS to check that the output tape.
Number the file is the one re-
quired by the current
program.
3. File Name For output files, the header
label is used by the IOCS
4, Creation Date to check whether the file
to be written on may be
L——s— ] destroyed.
T
o
Input Trailer Label The Trailer Label ity Qutput Trailer Label
The 1OCS can check all (except for the tape mark Write all or part of the
or part of the following: which follows it) is the last new trailer label
1. Block Count record on a tape file. It is
used to check that all infor=
2. Record Count mation in the files was pro-
cessed and also indicates
end-of-reel and end-of-file
3. Hash Total Trailer conditions. Trailer
4. End-of-reel or Label Label
end-of file
conditions

Figure 90. Use of Tape Labels by the 1ocs
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2. The five-digit creation date. (For output files, the
creation date is taken from storage positions 115-
119, where it should be entered each day by means
of a load card. Care should be used to preserve the
word mark at location 115.)
The operands of the HEADER entry for output files are:
1. The ten-character file identification name.
2. The three-digit retention cycle (in days).
The operands must be listed in the order indicated, and
must be separated by a comma.

Label

Line peroti
3 sle 1318

OPERAND (
40

0!, |HEADER
02

Figure 91

Line
H {3

o, MEADER .
02

Label

Epmﬁzl; OPERAND
1316 o2t 285 30 33 40

g

Figure 92

The entry in Figure 91 indicates that this (input) file
is named FiLENAMEIQ, and was created on the sixth
day of 1963. The entry in Figure 92 indicates that this
(output) file is named FiLENAME20, and has a retention
cycle of 60 days.

SERIALNUM

This card is not needed if:
1. The file described by the ptr has no file serial
. number, or
2. The file serial number is not to be checked, or
3. The file serial number (of an output file) is equal
to the tape serial number.
The operand of the sertaLNUM entry (Figure 93) is
xxxxx where xxxxx is the standard five-digit file
serial number.

Line l Label inercﬁ;L {
6 15h | 25 30 36 40

T
0.1, ISERTALIN UM NS ey
[
- PRI

Figure 93

If this entry is present, a check is made of the file
serial number if the aLL operand of the CHECKLABEL
entry has been specified. If this operand has not been
specified, no check of the file serial number will be
made.

REELSEQ
This entry is not needed if the first reel of the standard-
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label file described by this prF is numbered 001. The
operand of the REELSEQ entry is
xxx where xxx is the three-digit alternate reel se-
quence number assigned to the reel by the
programmer.
If the programmer assigns his own reel sequence
number, he must modify it himself (by using an exit).

REWIND

This entry is not needed if:
1. The file described by this pTF is not a tape, or
2. The 10cs is to rewind the tape for this file when
the file is opened and closed, and when end-of-
file and end-of-reel conditions occur.
The operand of this entry can be either uNLOAD or
NORWD, as shown in Figures 94 and 95.

Line Label _’Eperoﬁ S
1) 6 151 25 30 3% 40
0.1, IREWEND| . . N UNLOAD, . | . . }
'Yl D D B <
Figure 94

Line Label Pem'ile ;
s sls : 1s)ie ol21 25 30 35 40
o REWINOL | . NORWD . .. ... .., y
v N N 2

Figure 95

UNLOAD specifies that the tape for this file is to be
rewound and unloaded when the file is closed, and
when end-of-file and end-of-reel conditions occur.
(This operand can be used only if the p1ocs RWDOPTION
entry, with the uNLoap operand, is included in the
program.)

NORWD specifies that the tape for this file is never to
be automatically rewound by the 10cs. (This operand
can be used only if the piocs RwporTiON entry, with
either the UNLOAD or NORwD operand, is included in
the program.)

The Eight IOCS Exits

None of the following eight Ex.ADDR entries is needed if
the programmer does not wish to modify the standard
treatment of labels provided by the 1410 1ocs.

Each exit makes it possible to branch to a routine
written by the programmer to modify the standard label
handling treatment provided by the 1410 1ocs. In each
case, the last instruction of the modifying routine is a
branch to 1ocsreNTRY which returns the program to the
appropriate section of the rocs label handling routines.
(For an exception, see the third paragraph under
“EX6ADDR”.)

The eight exits are located between different sections
of the 10cs label handling routines. The exits make it
possible to bypass all or part of the 10cs label handling
routines, enabling the programmer to write his own



label handling routines. For example, the programmer
can use one such exit (i.e., Ex6appr) to perform addi-
tional checking of standard input trailer labels. After
completing his own specialized routine, the program-
mer returns to the program by branching to the re-entry
location, labeled 1ocsrENTRY. Standard labels are read
into and written from an 80-character area whose
high-order position is labeled 1ocsLBAREA. (If the 10CS
Independent Assembly Feature is used, IOCSLBAREA
represents the low-order position of a 5-character field
containing the address of the label area’s high-order
position. )

The operand of each of these prF entries is the label
of the specialized label handling routine written by the
programmer. Eight exits are provided.

EX1ADDR

This exit permits the programmer to branch to his own
routine in order to enter additional information into the
output trailer label.

Line Labe! Operati {
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Figure 96

The entry in Figure 96 indicates that the programmer
wishes to enter additional information into output
trailer labels by branching to his routine, OWNLABEL.
The last instruction of this routine will be a branch to
10csRENTRY. The rocs will then continue all necessary
subsequent label handling.

EX2ADDR

This exit permits the programmer to branch to a routine
written to process nonstandard output trailer labels or
to write labels that are in addition to the standard out-
put trailer label.

EX3ADDR

This exit permits the programmer to branch to his own
routine for the checking of standard output header
labels. ('This checking will not be done by the 1ocs when
Exit 3 is used.)

EX4ADDR

This exit permits the programmer to branch to his own
routine which will modify the standard (output)
header labels to be written by the rocs.

EX5ADDR

This exit permits the programmer to branch to his own
routine which will write nonstandard header labels or
write output labels in addition to the standard header
label.

EX6ADDR

This exit permits the programmer to branch to his own
routine which will perform additional checking of
standard input trailer labels and/or additional input
trailer labels or nonstandard input trailer labels.

This exit may be used to modify the reel sequence
count and/or the prF REwIND entry. (See Tape File
Table, under “Additional Information for Program-
mers.”)

If a tape file uses standard labels, the 10cs determines
whether an end-of-reel or an end-of-file condition
exists when the tape mark following the last record on
a particular reel of that file is sensed. If a tape file does
not use labels or uses nonstandard labels, the 1ocs can-
not perform this function. For this reason the program-
mer should: (a) specify the prF Ex6ADDR entry (for in-
put files), (b) write a routine (whose label appears as
the operand of the pTr EX6ADDR entry ) which will deter-
mine whether an end-of-reel or an end-of-file condition
exists, (¢) write this routine so that it will cause a
branch to be taken to the instruction at I0CSRENTRY if an
end-of-reel condition exists, or to the first instruction of
the relevant user-written end-of-file routine if an end-
of-file condition exists.

EX7ADDR

This exit permits the programmer to branch to his own
routine which will perform additional checking of
standard input header labels and/or additional input
header labels or nonstandard input header labels.

The programmer using Exits 1 through 7 may not use
any 10cs macro-instructions in his own subroutine ex-
cept the RTLBL, WTLBL and CONSL macro-instructions.

EX8ADDR

This exit permits the programmer to ignore the end-of-
reel reflective spot, and write additional records. In the
programmer’s Exit 8 routine a switch should be set and
a branch executed to 1ocsRENTRY. This switch should be
tested in the user’s main-line program following the put
to that file. If the switch is on, the user'may include
additional records on the file. The FEORL macro-instruc-
tion should then be executed and the switch reset.

VARBUILD

The varRBULLD entry enables the programmer to build
variable-length records in the output area. The operand
of the vaRBUILD entry is the label of a five-position area
in storage reserved by the programmer.

Before building the record, the programmer must
place the length of the record into the area defined by
the varsuiLD operand. He then issues the PUT FILENAME
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macro-instruction. The 10cs will then insert the high-
order address of the area into which the record will be
moved by the programmer into the area specified by
the pTF vARBUILD entry.

The label provided by the user may designate an
index register.

The 10ocs will not accumulate hash totals, but the
programmer is free to do so. The label of the file hash
total field is 1ocscutuT, where c is the number of the
channel (1 or 2), and u is the number of the tape unit
(0-9).

SCHEDULER

This special p1F entry may be used to specify a file sub-
ject to certain restrictions in exchange for a reduction in
core-storage requirements.

Records contained on files using this pTF entry cannot
be processed by means of GET, PUT, or RELSE macro-
instructions, and they may be read or written only by
means of the RTAPE and wrAPE macro-instructions.
OPEN, CLOSE, FEORL and RDLIN macro-instructions may
be used for such files.

These restrictions permit use of a small file scheduler
and consequent savings of 100-750 core-storage loca-
tions for each file using the pTF SCHEDULER entry.

Because of the limitations imposed by the reduced
file scheduler, the following pTF entries may not be used
for files using the pTF sCHEDULER entry:

RECFORM INDEXREG
SIZEREC PRIORITY
PADDING ‘WLRADDR
BILOCKSIZE TOTALS
IOAREAS VARBUILD
WORKAREA CARDPOC

The operand of the pTF sCHEDULER entry is No (Fig-
ure 97).

Line Label peration {
3 sle 15)16 oj21 25 30 _35 40
ot SCHEDYLER | WO o )
0 D D . LS
Figure 97

The pTF SCHEDULER entry may be used only for tape
files.

Files using reduced file schedulers may be used to
create or check labels on checkpoint tapes, dump tapes
or error tapes.

The scHEDULER entry has no effect on the way the
1ocs handles end-of-reel and end-of-file conditions.
They are processed just as they would be if the
SCHEDULER entry was not used to define the file.

The programmer may utilize a file using the pIF
SCHEDULER entry as a work file by modifying the con-
tents of location 1ocscutrLl, where ¢ indicates the
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channel number (1 or 2) and u indicates the tape unit
number (0-9). The contents of this location should be:
1 if the tape file is an input file
0 if the tape file is an output file

DA (Define Area) Entries Needed to
Support the 10CS

All areas used by the Input/Output Control System
(i.e., input; output and work areas) must be reserved
by the programmer by means of appropriate pa entries.
(A general discussion of how pA’s are written may be
found in the bulletin, IBM 1410 Autocoder, Form C28-
0309.) All such areas must be terminated by a group
mark with word mark immediately to the right of the
low-order position of the area. The label of the pa entry
is used to describe the area in the pTr 10aAREAS entry.

The remainder of this section describes how pa en-
tries are written for the different 1/0 areas and differ-
ent types of records. The examples cover input areas,
output areas and work areas, in that order, and illus-
trate pa’s for all types of records which can be handled
by the 1410 1ocs (both with and without indexing,
whichever is applicable ).

Input Areas

pA’s for the input areas required by the 1ocs fall into the
following four major categories, depending on record
type and the number of input/output areas:

1. Unblocked records using only one 1/0 area

2. Unblocked (fixed- or variable-length) records

using two 1/0 areas

3. Blocked, fixed-length records

4. Blocked, variable-length records
These major categories and their subdivisions are dis-
cussed below.

UNBLOCKED RECORDS USING ONLY ONE I/0 AREA

For data read in the Mmove mode, see Figure 98. The
LABEL of the DA is used to describe the area in the prr
10AREAS entry. The 1x80 operand in Figure 98 indicates
that one area of 80 locations is to be reserved. The G
operand indicates that a group mark with word mark is
to be placed one position to the right of the entire area
defined by the pa.

Line Label .E,Bp"o”ﬂ.L 7
3 S[6 ] 25 30 35 490

o, [LABEL | .., DA . |1X8F,06 . A\
o2 |FreEep | 1ss )
03, |FreLp02)l 6,1,1,0 B
0. |Fr.&L.03] 11,15 ., ., )
o8 | vyl R A

Figure 98



For data read in the Loap mode, see Figure 99. The
labels of these pA areas must not be used as operands
of macro-instructions.

Line Label lfgperorizj_ g
3 5|6 : 15§ 021 25 30 35 40
o1, |LABEL, |, |0A 1X 86856, , \ \ 4 ... }
0.2 F,/.E‘L,D.l'l‘,‘ ‘,A‘.‘?A,A.A..,....,..,.,./'
03 |FlELDAl . . A )
o |Freenal | S i
N N D T N ¢

Figure 99

UNBLOCKED (FIXED- OR VARIABLE-LENGTH ) RECORDS
USING TWO I/0 AREAS

With indexing, for data read in the mMove mode, see
Figure 100.

Line Label fperarion {
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Figure 100

Note 1: The X2 operand in Figure 100 indicates that
the labels of the fields and subfields entered under this
pA entry, when referred to in symbolic instructions, are
indexed by index register 2.

Note 2: The 0 operand indicates that storage assign-
ment of fields and subfields entered under this pa
header line is to be relative to zero.

With indexing, for data read in the 1.oAp mode, see
Figure 101. The areal and AReA2 labels of these pA’s
are the names used to describe these areas in the prF
IOAREAS entry.

Line Label _Fperaﬁ E
s sl 1s)e §olz. 25 30 35 40
o AREAL | . [, DA . |1XEBI XA B0 o o ot as K
02 |FIEeddl | S
03 |Frernal . e 3
PRI R I A §
N T .
o6 AREAZ, | . . oA 1088560 i
Y2 P N R ¢
Figure 101

Without indexing, in either MOVE or rLoap mode
(processing is done in a work area ), see Figure 102.

Line [ Label _Epemﬁgfjg 5
5_._5l6 ‘ 15]16 ol21 25 30 35 49

o1, |AREAL, 1. . . |DA 1X883.6, . o .., . RS
o2 |AREAR, .. |0A . |1XEFrb . it it ub

Figure 102

BLOCKED, FIXED-LENGTH RECORDS

With indexing, for data read in the Mmove mode, see Fig-
ure 103. With indexing, for data read in the LoAp mode,
see Figure 104. Without indexing, for data read in
either the MOVE or LoaD mode (processing is done in a
work area ), see Figure 105.

Line Label iperaﬁﬂz g
s sls 1516 ol21 25 30 35 49
o, AREAL, | . . |DA, ., |18X80,X2008060 .\ . ..
0.2 F,/,e‘L,D,ﬂ‘,‘ ‘,,,1,;,.,,“‘LA,,,,,”“,\
03 |FreLp] N Y Y,
N Y DN PR R §
Y N N
06, [AREAZ | . DA 1B EEr kL
0.7 l N 1.,5‘,,,..‘.,,.,....,.2
oo | .. .. .. Neoad o)
09, | | ot S
1,0 N N o\

TFigure 103

Line Label iEpewﬁﬁ-g g
3 Sl6 IS} 1 25 30 35 40
o, [AREAL | . . DA . . 180885 X25806 o o\ i}
oz Freend . 5 A
03 |FreL0,2 R 7 A 0
oa Frecos | S e )
o6 AREAZ | . |04 . |20K8006 i)
A NN N N §
Figure 104

Line Label fperafid g
3 Sle : 1516 0J21 25 30 35 490
o JAREAL | .. DA . |2EXCLS 6 sl
oz |AREA2, |, DA |18X080 6 i)
0.3 o I R ¢
Figure 105

BLOCKED, VARIABLE-LENGTH RECORDS.

With indexing, for data read in the Loap mode, see Fig-
ure 106, (Indexing is not available for Move mode.)
Without indexing, for data read in the Move mode
(processing is done in a work area), see Figure 107,
Note: The 1, 1 entries are needed by the 10cs.

Without indexing, for data read in the Loap mode,
see Figure 108.
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. [ ; UNBLOCKED (FIXED- OR VARIABLE-LENGTH ) RECORDS
Line Label }J?P"GHZL {
356 — ey ozl 26 39 35 40 USING TWO I/0 AREAS
o AREAL |, DA, |1X208 4o X2 Fr6 L)
o2 |Freeoal | 5 ...  With indexing, for data written in either the MovE or
] . .
03 P02, N = ¥ } roap mode (the programmer can build records in the
U7 1A N T : o .
:: Ji 5 output area ), see Figure 110. The fields indicated in the
o6 IAREAZ | bA_.  lzxagsg.6 .. . pa are needed only if the programmer refers to these
%20 IR . oo\ records in the output area. Word marks and labels are
Figure 106 needed only if the programmer does processing in the
output area or builds records in the output area.
Line Label -?Jgr,‘eroriﬁ.z g A N
3 3 158 1 25 30 38 49 Line Label ‘Eperuhﬁ.g g
T 3 §le 15)ie 1 25 30 35 49
0 1. .
ZAI‘ AREAL, : L A 4. .i.ﬁd.ﬁ.r@. A 4 f\ 0.1 |AREA L, ll . DA 1x PP, X2 2.85.6 , -‘8
2 PSR B P P s S S S S W S U N W SN A S Y T N |
FlreLD 1 75
1 D ) 0,2 el 1L TS S S S SO S T U G S S S S T
SN VY7 B W T Y NCUSSWORRUUUTY R e <7y S DORIN T S
0.8 — EE— sy O X N e
0,5, PR Sra | s " Lol1 i [ C
085, | o« v v v u iy N B R S ST S SR
|
Figure 107 0,6, AREAAA—Z.:... DA | |2 Xx8P36, it .>
07, ! il N
0., 1 bl B )
Li bel H
s "le La ’i .;JS""" '?gf’;. 25 30 35 40 S Figure 110
o, MREAL, | . oA . |ix2dsgse .. ...
! . . . . . .
o8 WREAZ |, . DA . |1x2FFs6 ..., 22 Without indexing, for data written in either the MovE
0.3 N
: or Loap mode (the programmer cannot construct rec-
Figure 108 ords in the output area), see Figure 111. The program-

Ouput Areas

pa’s for 10cs output areas fall into the following four
major categories, depending on record type and the
number of input/output areas:

1. Unblocked records using only one input/output

area

2. Unblocked (fixed- or variable-length) records
using two input/output areas

3. Blocked, fixed-length records

4. Blocked, variable-length records
These major categories and their subdivisions are dis-
cussed below.

UNBLOCKED RECORDS USING ONLY ONE INPUT/OUTPUT
AREA

For data written in either the MOVE or LoAD mode (the
programmer can construct records in the output area),
see Figure 109. The fields indicated in the pA are needed
only if the programmer refers to records in the output
area. Word marks and labels are needed only if the
programmer does processing ( or builds records) in the
output area.

i’I.ine lc Label glgpemﬂgiy 2 % 5 » i
o [AREA, 1. . lo4 1x8856 o]
o2 |Freeonzl |, 208 0 oL
03, |ELELL2 RN TS R
0.4 F/,E,LAD_.?: N L 2.5 P .d
X N D N ¢
Figure 109
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mer may not use any fields in the output area.

Line Label iEpemﬁﬂg 1
I3 6 15)8 0j21 25 30 35 490
o, [AREAL |, . . |04 1XFF 6 D
0oz MREAZ, |, oA, zxide6 )
0.3 e R B N
Figure 111

BLOCKED, FIXED-LENGTH RECORDS

With indexing, for data written in either the MovE or
roap mode (the programmer can build records in the
output area ), see Figure 112.

Line Label _ﬁpem'i _Lé
H 6 is)s 1 25 30 35 4
o AREAL |, DA, |18x79,X2508,%06. . . . ..
02 |FIELDA | 295
o3 |Fres02] . lesap . )
oa Freco3l |, lr2y25 . )]
T N
o6 |AREAZ | . 0A |1dx795:%:6 . . . ... |
R R S ....‘..H..)
0,8, P 46,030 ..\
L e 23528 §
N A
Figure 112

Without indexing, for data written in either the MovE
or Loap mode (the programmer cannot build records in
the output area ), see Figure 113.



Line Label ﬁewﬁ E
s 5|s 15)16 0| 25 30 35 a0
o AREAL | DA 1879556, ot

AREAD, |, |LA . |1 dx 7906 S
Figure 118

The records of Figures 112 and 113 are 80 characters
in length, including the record mark. When hash totals
are to be taken, the high-order word mark for the hash
total field must be included in the pa’s for this type of
file.

BLOCKED, VARIABLE-LENGTH RECORDS, WITHOUT INDEXING

Without the pTF vARBUILD entry, for data which is writ-
ten in either the MOvE or Loap mode (the programmer
cannot build records in the output area), see Figure
114. The 1, 1 entries are needed by the 10cs.

Line Label iliperaﬁgi' E
s sle 15)16 21 25 30 35 a0
o, WREAL |, . oA |1x2888,56, . . . . ., N
0.2 H...:..A,H.la.lu......‘.‘..,..5
0.3 |AREAA, | DA |1xadsd 6. . .. .. R
0.4 [ J1,,,1,,_,,,,,,,4,,“,‘,3
05, | ot T L N
Figure 114

With the prr VARBUILD entry, where the VARBUILD
entry does not designate an index register: for data writ-
ten in either the MovE or LoAD mode. See Figure 115.
The 1, 1 entry is needed by the 10cs. The programmer
may not specify any fields or word marks in the output
area. When building records in the output area, the
programmer must use A-field control for all moves, and
he must generate all his addresses from the record
address placed in the varsuILD location.

Line I Label fperc.niitn?lhZ 3
3 5|6 1516 1 25 30 35 49
o, JAREAL | . DA . |ixabédoc. . . 8
0.2 .“.:,.. PR P Y FEN A R R .}
b3 |AREA2, | 24, . |1x2d4846 . 5
0.4 ol 2
o8, | .. .. , L {
Figure 115

With the pTF vARBUILD entry, where the vARBUILD
entry designates an index register: for data written in
either the MOVE or LoAD mode, see Figure 116.

By letting the varBuiLD entry designate an index
register, the programmer can enter in the pa all the
fields needed for the building of records in the output
area, All moves must use A-field control. The 1, 1 entry
is needed by the 10cs. The X2 entry is used as the pTF
vARBUILD eniry. The file does not use a DTF INDEXREG

entry.

Line Label _Jgperaﬁzlg }
3 € T 15]t 0l21 25 30 35 40
o lareas, o, |4 |ix26685 %2586 . .., )
0.2 R I R F 2 A N
03, |Freco R s J
os lFrecoz | g 2
05, |FlE003 N A
T D
o7, AREAZ | . oA ., |1X24808,6, . . .. A
oo [ .., .| Mg, [
Figure 116

Work Areas

For data moved in the LoaD mode, see Figure 117. For
data moved in the move mode, see Figure 118. The
labels of the work areas are used in the pTF WORK AREA
entries and as operands of the GET TO WORK AREA macro-
instructions.

Line Label 'pera'iﬂ ﬁ
3 56 15 021 25 30 35 40
o LABEL, |, , DA . l1x84,6 .. ... i
oz [FlEtod 4 s A
03, |FIELDR] Y N
04, |Fl ELD3| \ R ,,,.,,‘,ﬁ
X e D R ¢

Figure 117

Line Label J?peroﬁﬂ i
3 6 1518 02t 25 30 35 490
o1, ILABEL, | . . |DA IX8By6 L
o2 |FrELD | TS R .k
03 |FI ELDA 16528 N
oe |FltErp3 225 )
YT R TN IR B . {
Figure 118
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Additional Information for Programmers

This section contains additional information for pro-
grammers. The following subjects are covered: error
treatment, checkpoint and restart procedure, record ad-
ditions, and deletions, the size of 10cs routines, time re-
quired by the GeT and puT macro-instructions, and time
required by the different phases of the Priority Routine.

Error Treatment

COMPOSITION OF THE ERROR ROUTINE

The 10cs error routines for a particular program are gen-
erated by the Autocoder Processor during assembly of
the object program. 10cs error routines provide com-
plete error checking for all input/output devices speci-
fied in the procs entries. Based on these entries, the
error routine will be generated for one or two channels,
for non-overlap or for overlap-priority processing.

REACTION TO ERRORS

Errors are brought to the operator’s attention by means
of appropriate error messages printed out on the console
printer. Certain conditions cause the 10cs to enter a
waiting loop to enable the operator either to ignore the
error or to take corrective action. Read and write com-
mands are retried 20 times on paTa cHEck indications
before an error message is typed out. Read commands
are retried nine times on wrong-length-record indica-
tions before an error message is typed out.

Invalid Tapes

User-written routines entered from tape label Exits 3
or 7 can be used to reject invalid tapes as follows: (a)
the current header label is tested; (b) if the current
tape is valid, a branch is taken to 10csReNTRY; (c) if the
current tape is not valid it is unloaded (10rRwU) and a
message is printed on the console typewriter (CcONsL)
that informs the operator an invalid tape has been
mounted; (d) the address referred to by the name of
the relevant file is placed in index register 15 by a zero
and add instruction (zA-FILENAME,X15) and a branch
is taken to 10csENTAB. The branch to 10CSENTAB causes
the 10cs to read the header label of the tape the operator
has substituted for the invalid tape.

When control is returned to the main line of the using
program, index register 15 is reset (i.e., the contents of
X15 at the time the branch was executed to the user’s
label routine are restored to X15).
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Record Additions and Deletions

ADDITIONS

Records which were not contained on an input file but
were created in a work area can be moved to an output
file by the (Format A) pur macro-instruction.

DELETIONS

Input records may be omitted from output files by omit-
ting the pur macro-instruction which would have
placed these records into the output file.

Size of the IOCS Routines

The amount of storage required by the 1ocs routines
varies considerably with the number and type of procs
and prr entries written for the object program. The in-
formation below, however, can guide the user in esti-
mating the 10cs core-storage requirements for various
object programs.

‘WITH PROCESSING OVERLAT AND PRIORITY SPECIAL
FEATURES

1. The Priority Assignment Routine: 500 positions of
core storage. See the procs PRIORITY entry.
2. Routines Based on the p1ocs entries:
Maximum: 5000
Minimum: 500
Normal requirement with standard labels: 4000
Normal requirement with nonstandard labels: 2800
3. Routines Based on the prr entries (File Sched-
ulers):
Maximum: 600
Minimum: 50

‘WITHOUT PROCESSING OVERLAP AND PRIORITY SPECIAL
FEATURES

1. Routines Based on the piocs éntries:
Maximum: 4000
Minimum: 300
Normal requirement with standard labels: 3200
Normal requirement with nonstandard labels: 2000
2. Routines Based on ptF entries ( File Schedulers):
Maximum: 250
Minimum: 50



Operating Times for GET and PUT Macro-Instructions

The approximate operating times of Ger and puT macro-
instructions for different record formats are shown in
Figures 119 and 120. The figures indicate the time re-
quired for each record, except the first record of each
block (when the end-of-block read/write routine is
entered ).

Record Type and Handling GET Time in Microseconds

Fixed-length or variable-length, Maximum 578

blocked records

Logical records remain in input Minimum 245

areq; indexing is used

Fixed-length or variable length, Maximum 711+11.3 x L**

blocked records.

Logical records are moved to Minimum 378+11.3 x L**
work areq; Indexing is not used

Fixed-length, blocked records Maximum 596+11.3 x L**
Logical records are moved to Minimum 263+11.3 x L**
work areq; indexing is used

Variable=length, blocked records Maximum 637+11.3 x L**
Logical records are moved to work Minimum 340+ 11.3 x L**

areq; indexing is used

Figure 119. Operating Time in Microseconds for cer Macro-
Instructions

Record Type and Handling PUT Time in Microseconds
Fixed-length, blocked records Maximum 578

Records are built in output Minimum 245

areq; indexing is used

Fixed-length, blocked records Maximum 596+11.3 x L**
Records are moved to output Minimum 263+11.3 x L**
areq; indexing is used

Fixed-length, blocked records Maximum 711+11.3 x L**
Records are moved to output Minimum 378+11.3 x L **
areq; indexing is not used

Variable-length, blocked Maximum 882

records

Records are built in output Minimum 549

areq; indexing is used

Variable=length, blocked Maximum 790+11.3 x L **
records

Records are moved to output Minimum 457 +11.3 x L **
areq; indexing is used

Variable-length, blocked Maximum 905+11.3 x L **
records

Records are moved to output Minimum 572+11.3 x L **
areq; indexing is not used

Figure 120. Time of pur Macro-Instructions in Microseconds

The major (and sometimes the only) factor deter-
mining the difference between maximum and minimum
times shown in Figure 120 is the time required to take
the trailer record and hash total counts. The L shown
in Figure 120 represents the number of characters in a
logical record.

Priority Interrupt Routine Time

The approximate time in microseconds required by
different phases of the Priority Interrupt Routine are
indicated in Figure 121. It is assumed that five files
have been assigned to the channel on which the priority
signal occurs and that the second file interrogated by
the Priority Interrupt Routine is found to have an 1/0
request. The letters in the fifth column of Figure 121
refer to the corresponding letters in Figure 122.

Tape File Tables

The format of an input tape file table is determined by
the procs entries supplied by the programmer. For ex-
ample, the procs counTs entry causes Fields 21 and 22
(see Figure 123) to be included in the table.

The file table provides a set of directions which the
various 10cs subroutines interrogate. These directions
control beginning-of-reel and end-of-reel procedures.
Count fields and label information fields are also in-
cluded. The file table may be modified during execution
of the object program. However, the 10cs interrogates
the table only when it is processing the oren, cLosE,
FEORL, and RDLIN macro-instructions or handling begin-
ning-of-reel and end-of-reel conditions. For this reason
user modications will have no effect unless an orEN
macro-instruction is again given to the file in question,
or an-end-of-reel condition is in effect at the time of the
modification on the file in question.

The file table shown contains the maximum possible
number of fields. The minimum possible table would
contain Fields 2, 3, 4, 5, 6, 7, 15 and 20.

The $ shown in Figure 123 represents 10cs; c repre-
sents channel; u represents unit.

Field 1: This field contains the operand of the prr
PRIORITY entry, or the number 9 if the entry was omitted.
This field will not appear unless the DIOCS FEATURES
entry containing the overrLAr and PRIORITY operands
was supplied.

Field 2: This field contains the number 1 if one 1/0
area was specified in the operand of the prF 10AREAS
entry, or the number 2 if two areas were specified.

Field 3: This field contains @Ob@ if the file is
opened; it contains @bb@ if the file is closed. This field
is used by the 10cs to determine if the tape must be re-
positioned if the program is restarted from a checkpoint.

Field 4: This field contains the Op Code and X-Con-
trol field of the instruction required to read the base
tape. If @ or * appear in the hundreds position of the
X-Control field, the p1ocs FEATURES entry containing the
OVERLAP and PRIORITY operands must be supplied; if %
or Il appears, these operands must be omitted. It also
contains the Op Code of the Branch If Any 1/0 Channel
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Status Indicator On instruction used to check for errors
after execution of the 1/0 instruction used to read the
base tape.

Field 5: This field contains the same information as
Field 4, except that the information in this field is for
the alternate tape.

Field 6: This field contains the address of the file

initialization sequence.

Field 7: This field contains the programmer’s end-of-
file routine address for input files, the padding routine
address for fixed, blocked output files, or the address of
a location within the 1ocs end-of-reel routine for all
other output files.

Field 8: This field is missing unless the procs
LABELDEF operand was specified with either the MixeD
or the STANDARD operand.

Phase of Priority Interrupt Routine Time
Line of Coding (Without Read or Write Errors)
No. FROM TO Conditions in Fig. 122 Maximum Minimum
1 Interrupt of Return to 5 Files (See NOTE).
Main Routine (A) | Main Routine (F) No input/output A-B-D-D'-D-E-F 1050 820
operation pending
2 Interrupt of Start of execution 5 Files; second file
Main Routine (A) | of Input/Output interrogated has an A-B-C-C' 1390 690
Command (C") 1/0 request
3 Interrupt of Return to 5 Files; second file
Main Routine (A) | Main Routine (F) interrogated has an A-B-C-C'-D-E-F 1920 1170
1/0 request

NOTE: Add or subtract 50 microseconds for each file difference from five. Applies to Phase 1 only.

Figure 121. Approximate Time in Microseconds for Different Phases of the Priority Interrupt Routine
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Figure 122. Approximate Time Required by Different Phases of the Priority Interrupt Routine
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Field Label Mnemonic | Operand
1 DCW @%@
2 $cuACT | DCW @2@
3 DCW @bb@
4 $cuBASE | DCW @M@UIR@
5 DCW @M@U4R@
6 DCW $culNIT
7 $cuEOF | DCW FILEOFADDR
8 $cuFSCK| DCW @@
9 $cuHFS [ DCW @12345-@
I 10 DCW @016b@
11 DC @ALPHAXNAME@
12 DC @63365@
1113 DC @-030b@
14 $cuTFLB | DCW @@
15 $cuTFL1 [ DCW @@
16 $cuTFL2 | DCW @1@
17 $cuTFL3 | DCW @20
18 $cuTFL4 | DCW @0@
19 $cuTFL5 | DCW @0@
20 $cuTBC DCW @bbbbb@
21 $cuTRC DCW @bbbbbbbbbb@
22 $cuTHT DCW @bbbbbbbbbbbbbbbb@
(INPUT) (OUTPUT)
23 $cuDé DCW @@ $cuD1 DCW @1@
24 DCW EXIT6ADDR DCW EXIT1ADDR
25 $cuD7 DCW @1@ $cuD2 DCW @1@
26 DCW EXIT7ADDR DCW EXIT2ADDR
27 $cuD3 DCW @1@
28 DCW EXIT3ADDR
29 $cuD4 DCW @1@
30 DCW EXIT4ADDR
31 $cuD5 DCW @1@
32 DCW EXIT5ADDR
33 $cuD8 DCW @1@
34 DCW EXIT8ADDR

@ Figure 123. Input Tape File, File Table

For input files this field contains 0 if the operand of
the pTF CHECKLABEL entry supplied was arr. This will
cause the input header label routine to compare the
header file serial number with the contents of field 9.
This field contains 1 if the arL operand of the prF
CHECKLABEL entry was omitted. In this case the input
header routine will not compare the header file serial
number with the contents of field 9.

For output files this field contains 1 if the p1F
SERIALNUM entry was omitted. This will cause the input
header routine to place the tape serial number in
field 9 when the file is opened, but before the new
header label is written. This field contains 0 if the pTF
SERIALNUM entry was supplied. In this case the reel se-
quence number is not placed in Field 9.

Fields 9 through 18: These fields are missing if field
8 is missing. These fields contain the label information
shown in Figure 85, positions 11 through 40. The 10cs
uses these fields to prepare output header labels and to
check input header labels. The prr mHEADER and
SERIALNUM entries supply this information. If they are

omitted, these fields contain blanks.

Field 14: This field is missing if field 8 is missing,.
This field contains 0 if the sTANDARD operand of the prF
TYPELABEL entry was supplied, 1 if this entry was
omitted, or 2 if the NoNsTANDARD Operand was supplied.

Field 15: This field contains 0 if the DTF FILETYPE en-
try specified an output file; 1, if an input file.

Field 16: This field does not appear if the procs aLt-
DRIVE entry has been omitted. It contains 1 if the pTF
ALTTAPE entry has been specified. It contains O if the
DTF ALTTAPE entry has been omitted.

Field 17: This field is missing if field 8 is missing.
Furthermore, this field will not appear unless either the
DTF HEADER and SERIALNUM entries or the DIOCS LABELDEF
entry with the meNT operand was supplied. This field
contains 0 if the pTF CHECKLABEL entry with the ALL
operand was supplied; 1, if this entry was omitted; 2,
if the mENT operand was supplied.

Field 18: This field is missing if the T™ operand of
the procs LABELDEF entry is omitted. This field contains
1 if the ™™ operand of the DTF TYPELABEL entry was
supplied, or 0 if the T™ operand was omitted.

Field 19: This field does not appear unless the procs
RWDOPTION entry was made. This field contains 0 if the
NOrRwD operand of the pTF REWIND entry was supplied,
1 if the pTF REWIND entry was omitted; 2 if the uNLOAD
operand was supplied.

Field 20: This field contains the number of blocks
made available to the user by means of the GET macro-
instruction. Input blocks bypassed by the user’s wLr
routine are not included in this count.

Field 21: This field contains the number of records
made available by the GEr macro-instruction or pro-
cessed by the put macro-instruction. This field appears
if the rEcoRD operand of the procs counTs entry was
supplied.

Field 22: The hash total is accumulated in this field.
This field appears if the mHasH operand of the piocs
COUNTS entry was supplied.

Fields 23, 25: For input files, these fields contain 1 if
the DTF EXIT6ADDR and EXIT7ADDR entries were supplied,
or 0 if they were omitted. These fields appear if oper-
ands 6 and 7 of the procs exits entry were supplied.

For output files, these fields contain 1 if the ptF
EXIT1ADDR and EXIT2ADDR entries were supplied; O if
they were omitted. These fields appear if operands
1 and 2 of the procs ExiTs entry were supplied.

Fields 24, 26: For input files, these fields appear if
operands 6 and 7 of the procs Exrrs entry were supplied.

For output files, these fields appear if operands 1 and
2 of the procs ExITS entry were supplied.

Fields 27, 29, 31, 33: These fields contain 1 if the
DTF EXIT3ADDR, EXIT4ADDR, EXITDADDR, and EXITSADDR
entries were supplied, or 0 if they were omitted. These
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fields appear if operands 3, 4, 5, and 8 of the piocs
EXITS entry were supplied.

Fields 28, 30, 32, 34: These fields appear if operands
3, 4, 5, and 8 of the procs ExiTs entry were supplied.

10CS Diagnostic Messages

During assembly, the 10cs may generate diagnostic
messages for errors in the use of the 10cs coding entries.
These messages are printed on the assembly listing and
on the console typewriter. ('Thus, installations employ-
ing an assemble-and-execute sequence of operation can
save machine time by not attempting to execute im-
mediately an object program that will not run.)

The format of the 1ocs diagnostic messages is as fol-

lows:

nNN.MACRO.XXX
nnn is the identification number of the message; Macro
is the name of the macro-instruction in which the cod-
ing error was made; and xxx are code letters that indi-
cate the type of error, as follows:

W (Warning ) The program may run as assembled.

E (Error) The Program cannot run as assembled.

C (Comment) The program can run as assembled.

(The 10Cs writes an explanatory comment when
this code letter is given. )
One of these letters is always given as the first letter of
xxx. Other code letters of xxx further define the mistake
that was made in coding the macro-instruction, as fol-
lows:

M Operand or specification missing.

U Unrecognizable or undefined operand.

A Assumed. ('The 10cs has assumed, on the basis of
the procs and prr entries, the intent of the pro-
grammer, and the assembly has proceeded on that
assumption. )

D Deleted. (The 10cs has not generated any rou-
tines or linkages for the macro-instruction. )

P The object deck can probably be “patched” (with
the instruction listed by the 1ocs whenever it gives
a message containing this code letter).
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O Overcall. (The 1ocs correlates the procs, pTF, and
macro-instruction entries. The overcall code letter
is given whenever one of these entries is either
redundant or unnecessary. For example, if a p1ocs
LABELDEF entry is written for the program but
there are no prr entries for tape files, the 10Cs
assumes that LABELDEF is an overcall.)

User-Coded 1402 and 1403 Input/Output Instructions

The user may code 1402 Card Read Punch and 1403
Printer input/output instructions in Autocoder, pro-
vided the conventions shown in Figure 124 are ob-
served.

Line Label
3 sIa

0.1,

fperotiﬂ_
1s)ie 0f21 28 30

35 iL.[
O5YSWPALSE, Lo 0o s

T

NN
Y ....o,..(?.fn.am/Aﬂ.Fn.“....A.l
0.3 .1 AL ODLSURERR + « « \ i o o N )
0.4 EFLL EOFADDR .\ \ N [

095, ., v v v
0.6,

2.5 Y IWES VME " s N ’

Figure 124.

Any card read punch or printer 1/0 instruction coded
in Autocoder may be substituted for the instruction
shown on line 2.

BEF is only used following card read operations; how-
ever, it may be omitted. If it is omitted, and if an end-of-
file condition is sensed by the unit-record error routine,
the 10cs prints the message “10100 Nr (1/0 op)”, issues
a read-a-card instruction, and enters a waiting loop.
The waiting loop is terminated by a successful card
read operation.

BEF need not be addressed to EOFADDR; it may, for ex-
ample, be addressed to the next sequential instruction.

10sYs PAUSE and RESUME are not necessary unless
read/write and processing operations are overlapped
on channel 1.
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