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Preface

This manual was prepared by 1BM Programming Sys-
tems to provide detailed information on the internal
logic of the 7080 Input/Output Control System. It is
intended for technical personnel who are responsible
for diagnosing the system operation or for adapting
the programming system to special usage. A general
understanding of the 7080 1ocs and the Autocoder 11
system is assumed.

The pertinent publications are:

Reference Manual —IBM 7080 Input/Output Control
System for Use with 729 Magnetic Tape Units,
Form C28-6237.

Reference Manual —1BM 7080 Memory Restore Sys-
tem, Form C28-6199.

Reference Manual— IBM 705/7080, Programming
Systems, 7058 Processor: Autocoder 111 Language,
Form C28-6224,

705/7080 Bulletin—1BM 705/7080 Applied Program-
ming Tape Format and Labeling Standards, Form
]28-6123.

A program listing of the 7080 10cs may be obtained

by sending a 2,400 foot tape to:

Data Processing Program Information Department

IBM Corporation

112 East Post Road

White Plains, New York

Please address comments concerning this manual to:

18BM Corporation
Programming Systems
Program Analysis, Dept. 758
Poughkeepsie, New York
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The Input/Output Control System is a program which,
in effect, relieves the user of the responsibility of pro-
gramming the intricacies of tape record handling.
Reading and writing, error detection and correction,
label checking, end-of-file and end-of-reel procedures,
checkpoint taking, and restarting are all handled
by 10cs.

To the main program, 10cs is a giant subroutine. The
system is divided into several major routines that are
further subdivided into many subroutines. These sub-
routines, regardless of size, have as their objective the
performance of a specific function or set of functions.
Therefore, it is possible for the main program to link
to an internal section of 10cs for the performance of a
particular operation.

10cs cannot be presented as several solid blocks of
programming each with a specific function, because
one section may use other sections in achieving an
objective. For example, in reading and checking tapes
in initial housekeeping for a run, the housekeeping
routine uses other routines.

I0CS COMPONENTS

The complete control system is made up of several

general areas, as follows:
csusk  Housekeeping. Initializes tape addresses,
checks tape tables and file tables, positions
tapes.

Data travel system. Executes all input/output
functions.

csERR  Error correction routine. Handles record

length errors, pcT errors, noise records.
cseoF, End of file, end of reel. Executes closing pro-

CSEOR cedures necessary when tape marks or re-

flective spots are encountered.

csmrp Memory record. A checkpoint routine to
record the status of the program and
machine at an error-free point.

Memory restore. Linkage to the csMmrs re-
start program to restore the program and
machine to a given checkpoint.

Tape reel control system. Identifies and con-
trols tape type, labels, sequence.

This guide describes 10cs in the following ways:

1. Chart and narrative showing the relation between
10Cs routines (Chart AA).

2. Treatment of file tables from the file table work
area point of view.

CSDTS

CSMRS

CSTRS

Input/Output Control System

3. Charts and explanations of :
a. Housekeeping, Charts BA, BB, BC.
b. Data travel system, Charts CA, CB, CC,
CD, CE, CF, CG.
c. Error correction, Charts DA, DB, DC, DD,
DE, DF.
d. End of file and end of reel, Charts EA, EB,
EC,ED, EE, EF, EG, EH.
e. Label handling, Chart FA.
f. Checkpoint and restart, Chart CA in ‘,)‘
COMMUNICATIONS ( o~
NotEe: Most 7080 joes gm w1th the letters cs. In
this manual, th ¢’ dropped for brevity’s sake.
Thus, tag csro00fo1 is shown as F000401. Those few
tags which begin with the letters 10 are referred to in
tull. An X in a tag indicates either channel 20, 21, 22
or 23.

Because 10cs is a preassembled program loaded into
memory with the main program it complements, com-
munication between the two programs is necessary.
1ocs and the main program communicate in six dif-
ferent ways:

Tape tables

File tables

Functional linkages

Specialized transfer address routines

Control cards

Loops and messages

Tape Tables: The tape table defines the function of
every tape unit attached to each channel used by the
main program. The table consists of two sections, a
main section and a special section.

The main section provides for a 5-character entry for
each tape unit. Each entry specifies whether the unit
contains a base tape, an alternate tape, or an unas-
signed tape. In addition, the base tape entry specifies
the memory address of a file table.

The special section provides for five 5-character
entries, each referring to a special function which may
or may not be required by the main program. Each
entry specifies whether a tape has been assigned to per-
form one of the special functions: checkpoint, error
dump, messages, or control cards. The tape table makes
it possible to change completely (include, exclude, or
modify) the use of a tape unit without modifying a
single instruction in the main program.

File Tables: File tables contain descriptions of spe-
cific tape files to be handled by 10cs. When using single-
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reel files and multireel files, one file table is required for
each file. When using a multifile reel, all files on the
reel are described by one file table.

A file is related to a tape unit (or units) by placing
the tape select address and the address of the file table
in a tape table base tape entry. The file table is defined
through macro-instructions 10FTA, 10FTB, and IOFTC.

A file table consists of two sections, fixed and vari-
able. The fixed section is always 95 characters in length,
and contains information for use at beginning and end
of reel, and at beginning and end of file. The variable
section contains information required each time an
input/output operation is executed. The high-speed
transmit address of the variable section plus five is the
file table address, and is specified in the tape table base
tape entry.

Functional Linkages: Functional linkages are in the
form of macro-instructions. The inclusion of these
macro-instructions at a logical point in the main pro-
gram produces an appropriate linkage to 1ocs for all
input/output requests. The usual generated coding in-
cludes a TP to an 10Ccs routine, but sometimes a
RCV — TSL is used.

Specialized Transfer Address Routines: For some ap-
plications, the user may need to supplement 10cs with
special routines of his own. To facilitate linkage to such
routines, 1ocs provides the following exits:

1. Header transfer address: Located in file table sec-
tion 4, word 1 (F000401). The address of the first
instruction of the user’s beginning-of-reel and
beginning-of-file (multifile tape) routine. The
10-character tag of the header transfer address
is specified in operand 3 of the file table macro,
1oFTa. If no special processing is desired,
IORETURNTO is specified.

2. End-of-reel transfer address: Located in file table
section 4, word 2 (F000402). The address of the
first instruction of the user’s end-of-reel routine.
The 10-character tag of the end-of-reel transfer
address is specified in operand 4 of the file table
macro, 10FTA. If no special processing is desired,
IORETURNTO is specified.

3. End-of-file transfer address: Located in file table
section 4, word 3 (F000403). The address of the
first instruction of the user’s end-of-file routine.
The 10-character tag of the end-of-file transfer
address is specified in operand 5 of the file table
macro, 10FTA. If no special processing is desired,
JORETURNTO is specified.

4. A90 (control card exit): A receive to W005+1
(an 10cs common entry point) and TSL to CCEXIT
permits the programmer to pick up control card
columns not used by 10cCs.

5. TrsoPLBL: The address of a user’s routine to create

labels on new tapes without going card-to-tape.

6. 10orRepuncHk: The address of a user’s routine to

decide the disposition of errors.

Control Cards: Control cards are read and processed
by msk if standard header labels are specified for at
least one input or output file; otherwise, control cards
are not required. The cards are used to update file
tables and establish constants for use in the subsequent
processing of standard header labels.

Loops and Messages: Messages alert the operator to
program status, improper usage, errors, etc. Some are
typed on the console typewriter; others may be written
on a secondary output unit. The program enters a
waiting loop following messages which require opera-
tor decision or action.

Relation Between I0CS and the Main Program

Chart AA illustrates both the relationship between
1ocs and the main program and the relationship among
the various 10cs routines.

Block AAOI: Tt is necessary to execute housekeeping
on files for the system before using 1ocs to perform
input/output functions. This block causes linkage via
a 1Ip to AOl, to housekeeping (csusk). Tag A0l is a
pivot in the common entry points which provides
entry to housekeeping at A0100.

Block AA02: csusk checks and initializes all tape
tables and file tables. It reads control cards if standard
labels are used, and updates the control word and
label areas. It tests for ready, and checks the labels,
if specified. If the current file is a shared input check-
point tape, the checkpoint records are spaced over to
avoid treating them as input data. Input areas are
primed and, if specified, a checkpoint is written. Many
of these operations are performed in other sections of
1ocs such as cstrs and “little prs.” Control returns to
the main program.

Block AA03: This block represents linkage to the
get/put routines in the file table.

Block AA04: The get/put routine moves the next
data record to or from the work area. It tests whether
the last data record position of the 1/0 area is used. If
the last position is used, entrance is made to pTs to
request an area.

Block AA05: An 10RD Or IOWR macro is given, sig-
naling that an area has been processed and a new area
is needed. Linkage is made to the request entry of main
pts by a 1P to the scheduler transfer address in the file
table of that file.

Block AA06, D2X01: A read/write operation is re-
quested. If the channel is ready, control passes to
block aao0s to start the requested operation. If the
channel is not ready, the file is tested for stacking mode.



If it is not stacking mode (initiate mode), or no areas
are available for the file (force condition), or the
stacking table is full of requests, a loop delays action
on this file until the channel becomes free. The next
interrupt on this channel allows entry to the channel
interrupt routine (block Aa07) to start the requested
operation. If the previous conditions are not present,
the request is entered in the stacking table and a return
is allowed to the main program.

Block AA07, D2X03: An interrupt occurred on this
channel. Information concerning the previous opera-
tion is still in the channel work area. This information
is tested to determine if a length check is to be made
of the last operation. If it is, the record length is tested
and, if found correct, a test is made for other abnormal
conditions (1/0 indicate or error). If one of these con-
ditions is detected (record length error, multiplexor
check, or 1/0 indicate), the Tsa common entry routine
is entered where control is routed to a routine to
process the condition. If the last operation is normal,
and a request is waiting, control passes to block aaos
to start the operation. If stacking mode is detected in
an unforced condition, however, the stacking table is
moved up, bringing the next requested entry into
operating position. If no requests are waiting, control
returns to the main program. Otherwise, control passes
to block sa0s to start the new operation.

Block AA08, D2X05: The next request is initiated by
moving the request entry and the information neces-
sary for its performance into a channel work area. The
new operation is then started.

Switches are tested to detect a force condition in
stacking mode for the file. This condition indicates
that an area is not available to the main program, so
control passes to the loop to wait for the next interrupt.
Otherwise, control passes through the loop to return to
the main program.

Block AA09: A special operation is requested. The
macro requesting this operation may be any of the
following: I1OBSF, IOBSP, IOCLS, IODMP, IOFER, IOFSF,
IOFSP, IOHLD (or HOLD parameter in another macro-
instruction ), IOMFC, IOMFO, 10POS, IORDS, IORUN, IORWD,
or 1owrs. Control passes to the special operation pts by
a 1rp to D7001 (special operation pTs) to initialize for
the operation.

Block AA10, D70: These special operations cannot be
performed in stacking mode, so the stacking table is
cleared of all entries for this file. The operations from
the stacking table are performed if the request is not
IOFSF, I0BSF, or 10Pos. In these three cases, the requests
are counted only. The various operations are handled
in this manner:

1. If the operation is 10HLD, or a macro with a HOLD

parameter, it is completed in this routine.

2. If the operation is 10POs, I0RDS, IOFSF, etc., control
passes to a special subroutine which executes the
operation.

3. If the operation is concerned with end-of-reel
functions (I0CLS, IOFER, IOMFC, IOMFO, IORWD, OF
IORUN), entrance is made to the Tsa common
entry routine to initiate the operation.

Block AAll: A number of subroutines are available
for special operations. These subroutines are not
needed in memory if their respective special operations
are unused by the main program. Therefore, memory
space is conserved by including them as class B sub-
routines if these operations are called for. The sub-
routines schedule the operations and perform them or,
for 10rDS or 10WRS, release control to main pts for their
performance.

Block AAI2, COI: The 1sA common entry routine is
entered if a multiplexor check, length error check, or
unusual condition (1/0 indicate, etc.) is detected. This
routine makes a more detailed check on the type of
unusual condition and directs control to the proper
routine. It may pass control to the error routine or to
the EOF/EOR routine.

Block AA13, COI: The error routine is entered when
a tape error is recognized. This routine is used to back-
space and retry the operation. If the operation is still
in error, the routine repeats the backspace and retry
a predetermined number of times (100 for read or 25
for write). If retry operations are unsuccessful, the
redundancy routine is entered to search the 1/0 area
for redundant characters. If they are found, their loca-
tion and bit structure are typed and the operator is
given the option of altering the characters or of accept-
ing 10Cs’s repair (reversal of C bit). When all errors
have been corrected, return is made to the routine that
forced entry to the error routine.

Block AAl4, D60: Little prs performs all internal
tape operations for 10cs. It does the operation in hold
mode by entering a loop and waiting for interrupt on
that channel. After interrupt, the operation is checked
for errors (if necessary) and exit is made either to the
routine that requested the operation (normal exit) or
to the error routine (error exit).

Block AA15, BO1: This block represents a routine
that fills the input areas of a file in preparation for
usage of those areas.

Block AA16, EO1: Normal end-of-file procedures are
performed, including label operations and file closing.

Block AAl7, Al5: Between-reel functions are per-
formed, including closing tape files, alternating tape
reels, opening these files, and returning to the proper
routine.

Block AAIS: This block represents a linkage to the
checkpoint routine by a 11P to GO02.
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Block AAI9, GOI: At error-free points in the pro-
gram, the checkpoint routine records all machine con-
ditions and the contents of storage and memory, and
places this information in tape records on a specified
output tape. The checkpoint routine and the restart
program make it possible to:

1. Terminate the program at an intermediate point
(checkpoint), and subsequently restart the pro-
gram at this point.

2. Restart processing at the last checkpoint rather

than at beginning of job on an irreparable error
condition.

Block AAZ20: This block represents a type routine
linkage consisting of a rcv —TsL or a TIp to S7001,
§7002, S7003, or S7004, depending on 1I0TYP Or IODEC
parameters.

Block AA21, SO1: This routine sets up the given mes-
sage and types it. For 10DEC, control enters a loop in
the macro to allow the operator a choice of two options
depending on the parameters of the macro-instruction.
10TYP returns to the instruction following the macro.

AA MAIN PROGRAM | 10Cs
o1 l AQ} 02
IOLNK to > Housekeeping
IOHSK | CSHSK
03 M H7/8 o4 | |
> JOFTB | nterrupt
1OGET or Get/Put
1OPUT ey
P Routines |
(File table) I
05 ' D2X01 Y 06 D2X03 07
|ORD or | DTS DTS
IOWR > Request Interrupt
I Routine Routine
| » ]
09 D7 no | D2X05 Yy 08 E01 12
Special . >
Operation gaecnctl_ l DTS i TSA
Macros: peration > Start Routi
10BSF, 10BSP Subroutines | Operation < outine
10CLS, 1ODMP , Routine
IOFER, 1OFSF |« A | N
|OFSP, 1OHLD D70 | 10 col y 13
IOMFC, |OMFD ) |
1OPOS, IORDS DTS >
IORUN, 1ORWD ‘ Special Erro‘r.
or IOWRS > Operations outine
I A
18 | GOt 19 D60 Y 14
IOLNK to "1 Checkpoint > Little
IOMRD | Routine DTS
3 I ~—
20 | S01 21 BO1 15
)
IN(\)TYP/IODEC | - Typing > Prime
acro Routi Routi
Key 253 . ‘|ODEC l outine outine
+ Key 252 { Woait l J‘—
i 1OTYP
| Al 17 EOY 16
Between — —> £OF
| Reel .
Functions Routine
I - -

Chart AA. Correlation Between IOCS Routines
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File Tables

A means of communication between the main program
and 10cs, file tables contain descriptions of specific
tape files to be handled. A file table relates to a file,
whether it is contained on a single reel or on multiple
reels. One file table is required for each file and is
related to a physical tape unit by placing the address
of its file table in a tape table base tape entry. This
base tape entry also specifies the select address of the
tape unit. Thus, the tape table and file table form a
twofold communication path between the main pro-
gram and 10Cs.

A complete treatment of file tables and tape tables
is included in the Reference Manual — IBM 7080 In-
put/Output Control System for use with 729 Magnetic
Tape Units, Form C28-6237.

The following description is of file tables as they
relate to the file table work area.

File tables are defined by the programmer with the
macro-instructions 10FTA, 10FTB, and I0FTC. These
tables may be located anywhere in memory with the
following limitations:

1. Not within 10cs.

2. Not in the last 2,000 positions of memory (re-
served for use by the checkpoint routine if no
work tape is specified ).

The file tables need not be grouped together. Good
practice requires that a file table begin at an even
hundred or thousand position in memory to facilitate
memory print investigations.

A file table is variable in length, depending on the
requirements specified by the programmer. The table
is divided into two sections, the first of fixed length
and the second of variable length.

File Table Work Area: During the operation of rocs,
significant portions of the fixed section of the file table
and of the 25-character pts part of the variable section
of the file table are moved into a 120-position work area
known as the file table work area.

File Table Work Area Tags: Like most 7080 10cs
tags, those of the file table work area begin with the
letters cs. The third character of the tag is F. The next
two digits are zero (denoting a common or work area).
The sixth and seventh digits relate to the section of
the file table work area as follows:

01 Housekeeping

02 Data travel system

03 Error correction

04 End of file and end of reel
05 Tape reel control system

Each section in the file table work area is divided
into 5-character words. The high-order position of each
word is character 4. A tag referring to an entire
5-position field contains only nine digits, the tenth

position is a blank. The tens and hundreds positions
of a file table work area tag refer to the word within
the section. All file table work area words contain five
characters, with two exceptions. Section 1 of the fixed
section of the file table work area is 16 positions in
length. Thus, it is made up of three 5-character words
and a 16th character which is actually character 3 of
the 4-character word 1 in section 3.

The tenth digit of a file table work area tag refers
to the character within the word. If this position is a
blank, the tag refers to the entire 5-position field. For

example:
CS F 00 01 02 4 Number of Alternate Tapes
CS F 00 01 01 Scheduler Transfer Address

CS = Common to all 7080 10cs tags
F = File table

00 = Work area
01 = Section
01,02 = Word

4 = Character

Main Program Tags: The assembly program
(7058/7080 Processor) generates tags for file table
references. These tags have the format MoOxxxyyyyy
where the x’s refer to the file table section and word
and the v’s are assigned by the assembly program in
the numeric sequence in which the macros were
processed.

Thus, the 10cs tag F000101 appears in the main pro-
gram as tag MnOlOlyyyyy. The last five digits are
identical for all tags relating to the same macro. That
is, if the main program tag for the select address of a
given file is Mo20312345, the tag of the scheduler
transfer address of that same file would be M10112345.

FIXED SECTION

The fixed section is always 95 characters in length, and
contains information for use at beginning and end of
reel and end of file. The address of the fixed section
(F000202) is the high-speed transmit address of this
95-character field. For example, if a given file table has
been placed by the programmer at a memory location
beginning at 084000, the address of the fixed section
would be 084004.

The fixed section is further divided into four areas,
each containing specific information needed at partic-
ular times by the control system. These four areas are:
housekeeping, error correction, end of file, and label
processing.

In the following description, each field is explained
in detail (Figures 1-68). The file table is related to its
work area. It is in the file table work area that the
major interrogation and modification of the file table
occurs.

FT-101, Scheduler Transfer Address (FOO0101): This
field consists of an unconditional transfer operation
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code and the address of the first instruction of a pbts
routine based on the channel to which the file is
assigned.

FT-1024, Total Number of Alternate Tape Units
(F0001024): This field gives the total number of alter-
nate tape units used by the file. A maximum of four
alternates is allowed.

FT-1022, Current Select Address (FO001022): This
shows the hundreds and units positions of the select
address of the base tape specified in the tape table.
Thus, if tape unit 2307 is specified for this particular
file, this field would contain 37 (channel 23, tape unit
7). When an end-of-reel condition occurs and alternate
tapes are specified, the address of the next tape to be
used (Fr1-102) is placed in this field.

FT-102, First Alternate Select Address (F0001021):
This gives the units and hundreds positions of the
select address for the first alternate tape unit.

FT-1033, Second Alternate Select Address: This
field gives the units and hundreds positions of the
select address of the second alternate tape unit.

FT-1031, Third Alternate Select Address: This givés
the units and hundreds positions of the select address
for the third alternate tape unit.

FT-103, Fourth Alternate Select Address (FO00103):
This gives the units and hundreds positions of the
select address of the fourth alternate tape unit.

FT-3013, Open Type Indicator (F0003013): This
field specifies whether the base tape of the file is to be
opened immediately in csusk. The programmer is
given the option of delaying the opening of the file
until the main program first links to 10cs for an
input/output operation for this file.

FT-3022, Data Tape Record Counter (F0003022):
This 6-position counter is increased by one each time a
data tape record is read, forward spaced, or written.
The counter is decreased by one each time a data tape
record is backspaced. The counter is reset to zero on
an end-of-reel, intermediate or final end-of-file condi-
tion, or for a delay-open operation.

FT-302, Noise/Skip Counter (F000302): This 2-
position counter is a noise counter for input files or a
skip counter for output files. For input files, this
counter is increased by one each time a noise record is
encountered in attempting to read a tape record. For
output files, this counter is increased by one each time
a skip operation is executed in attempting to rewrite a
tape record. The counter is reset to zero at each end-
of-reel or final end-of-file condition.

FT-3032, File Counter (F0003032): This 3-position
counter is increased by one each time a file is opened.
It is reset to zero at each end-of-reel or final end-of-file
condition.
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FT-303, Error Correction Entry Counter (F000303):
Called “number of redundancies” in the listing, this
2-position counter is increased by one each time an
entry is made to the error correction routine. An initial
error that is finally corrected after n retries is counted
as one entry in this counter, not as n+1 entries. The
counter is reset to zero at each end-of-reel or final
end-of-file condition.

FT-3043, Permanent Error Counter (F0003043): For
input files, this counter is increased by one when the
dump option is used, or each time a record is accepted
with redundancies replaced by 1ocs or the console
operator, and processing is continued. For output files,
the counter is increased by one each time a persistent
error record is accepted (no redundancies are present
in memory ), and processing is continued. The counter
is reset to zero at each end-of-reel or final end-of-file
condition.

FT-304, Last Noise Record Counter (F000304): This
3-position field is an indicator rather than a counter.
Each time a noise record is encountered, this field is
altered to specify the three low-order positions of the
data tape record counter for this file. Thus, at any
given time, the field will contain the record counter
location of the last noise record encountered on the
file. It will not count the number of noise records. The
field is reset to zero on an end-of-reel, intermediate or
final end-of-file condition, or for a delay-open opera-
tion.

FT-4014, Label Indicator (F0004014): This field
specifies the types of labels used for the file.

FT-401, Header Transfer Address (F000401): This
contains the address of the user’s specialized beginning-
of-reel and intermediate beginning-of-file routine. If
none is specified, 1orRETURNTO is placed here by the file
table macro-generator.

FT-4024, Checkpoint Indicator (F0004024): This
character specifies whether the file is connected in any
way with checkpoint. A minus (=) in this field indi-
cates this file has no connection with checkpoint.

FT-402, End-of-Reel Transfer Address (F000402):
This field contains the address of the first instruction
of the user’s specialized end-of-reel routine. If none is
specified, 10RETURNTO is placed here by the file table
macro-generator.

FT-4034, File Type Code (F0004034): This char-
acter specifies (a) whether the file is on a single- or
multifile reel, (b) whether the file is handled sequen-
tially or non-sequentially, (c¢) whether the tape is to
be unloaded after rewinding at an end-of-reel or final
end-of-file condition, and (d) whether end of reel is
to be handled in mode 1 or mode 2.

FT-403, End-of-File Transfer Address (F000403):
This field contains the address of the first instruction



of the user’s specialized end-of-file routine. If none is
specified, 10RETURNTO is placed here by the file table
macro-generator.

FT-5011, Current Tape Serial Number (F0005011):
If standard headers are specified for the file, this field
specifies (during processing) the tape serial number
of the reel currently being processed. Each time a
standard header is read at beginning of reel, the tape
serial number in the header is saved in this field. If
standard headers are not specified, the field is zero.

Field Separator: This is always a slash (/).

FT-5021, File Serial Number (F0005021): This field
contains the file serial number. If standard headers
are specified for the file, the file serial number is iden-
tical to the tape serial number of the first reel of the
file. For output, it is obtained from the tape serial
number in the header label of the first output reel.
This number is used as the file serial number for each
beginning-of-reel header for the file. The file serial
number is reset to zero on a delay-open operation for
an output tape. Because the input data are contained
on different physical tape reels each time a program is
run, the appropriate input file serial number is obtained
from control cards by csusk or by the updating of this
field by the main program. If standard headers are not
used, the field is zero.

Field Separator: This is always a minus ( —).

FT-5032, Reel Sequence Number (F0005032): This
3-position field is initialized to zero by csHsk and is
increased by one at a beginning-of-reel condition.

Field Separator: This position is always a blank.

FT-5051, File Identification Name (F0005051): This
field contains any 10-character alphameric name de-
sired to distinguish a file. The three high-order posi-
tions may be numeric for use in cycle checking.

Field Separator: This is always a blank.

FT-5064, Tape Type Code (F0005064): This char-
acter indicates the model type, bit density, and the
prime and rewind options for housekeeping.

FT-5063, Automatic Dump Indicator (F0005063):
This field specifies whether data tape records that are
found to be permanently in error are to be automatic-
ally dumped. (A dump tape must be provided.)

FT-506, Number of Days in Retention Cycle
(FO00506): This field indicates the number of calendar
days the output file is to be saved, if standard headers
are specified. If 000 is specified in this field, the tape
is considered available for use (i.e., immediately
erasable) as an output tape. The field is zero for an
input file.

FT-5074, Type of Record Length (F0005074): This
character specifies the type of record; F for fixed-length
records, V for variable-length records.

Field Separator: This is always a minus.

FT-5084, Data Record Length (F0005084): For fixed-
length records, this field specifies the data record
length; for variable-length records, the maximum data
record length.

Field Separator: This is always a minus.

FT-5094, Tape Record Format Description
(F0005094): This 4-position field specifies whether data
records are blocked or unblocked and, if blocked, the
tape record length.

Field Separator: This is always a blank.

FT-5092, Checkpoint Indicator (F0005092): This
field contains C if tapes of an input file contain check-
point records; if not, it contains a blank.

Field Separator: This is always a blank.

Record Mark: This position contains a record mark
to end the fixed section of the file table.

VARIABLE SECTION

The variable section of the file table contains informa-
tion required each time an input/output operation is
executed. The address of the file table as specified in
the base tape entry of the tape table is the high-speed
address of section 2 plus five. Another way of stating
the address of the file table is the initial location plus
104. Thus, if a given file table starts at memory position
084000, the fixed section of the file table would be
located from 084000 to 084094, inclusively. The vari-
able section would be located beginning at 084095.
The address of the file table would then be 084104.

The variable section of the file table is further
divided into five sections, depending on the file speci-
fications. The sections are named data travel system,
constants, get, put, and 1/0 areas.

FT-2014, File Code (F0002014): The zone coding of
this 1-character field indicates the type of file (data,
work, or program tape). The numeric portion refers to
the relative volume of the file, and indicates the volume
priority (highest volume is nine) which may be used in
proposed supervisory program systems.

FT-201, Get/Put Address (F000201): If get/put is
used for this file, the field contains the address of this
routine for the file.

FT-2034, Status Code (F0002034): This character
specifies whether the file is input or output, whether
records are of fixed or variable length, and whether
get/put routines are used with the file.

FT-203, Select Address (FO00203): The numeric por-
tion of this field is initialized by csusk and contains
the current tape select address based on the associated
tape table entry. When an end-of-reel condition occurs
and alternate tapes are specified, the select address of
the next alternate tape to be used is placed in this field.
The zoning over the tens and hundreds positions (com-
parable to asu zoning) serves as the force counter, as
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explained in detail in the prs section of this manual.
The zoning over the units position specifies whether
initiate or stacking mode is used. The B bit zero indi-
cates initiate mode; B bit one means stacking mode.
Field Separator: This field is always a blank.
FT-202, Address of Fixed Section (F000202): This
field contains the high-speed transmit address of the
fixed section of the file table. Thus, if the programmer

places a file table at 030000 this field contains 6004,
or 030004.

FT-204, Transfer to Area Routine (F000204): This
field is an unconditional transfer to the address of a
routine (see F1-214) which steps the tape record coun-
ter and rotates the input/output areas in a circular
fashion starting with the first 1/0 area specified.

FT-2054, Number of 1/O Areas (F0002054): This
field contains the total number of 1/0 areas as speci-
fied by the programmer. The maximum allowable is
eight.

FT-205, Area in Use (FO00205): This field is initial-
ized with the address of the first 1/0 area. During an
actual read or write operation on this file, this field
contains the current 1/0 area address. During process-
ing, it contains the address of the next area to be used.

FT-206, Addresses of 1/0 Areas (Never in Work
Area): The field will be from 5 to 40 positions in length,
one 5-character entry for each of the one to eight 1/0
areas allowable. The areas are arranged in the order
of their use. During processing, the last 5-character
entry is always identical to that found in rr-205. Each
entry has in its high-order position the total number
of 1/0 areas. The other four characters contain the ad-
dress of the 1/0 area and must end in 0 or 5. If Fr-2054
is zero, the field is excluded.

FT-214, Area Routine (Never in Work Area): This
field contains the actual instructions of the routine that
rotates the 1/0 areas in a circular fashion as they are
used. This routine may include from two to six instruc-
tions, depending on the number of 1/0 areas to be
rotated.

1. If the total number of areas is zero (Fr-2054 equals
zero), the following routine is generated:

ADM 07 FT-3022
TR D003001

Add 1 to record counter
Common exit

2. If Fr-2054 ranges from one to six, the following is

generated:
01=1 area RCV FT-205 Next 1/O area
02=2 areas, etc. SND 01 to 06 FT-205+5 Move address fields left
! SND o FT-205 Move old area to rear
ADM 07 FT-3022 Add 1 to record counter
TR D003001
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3. If Fr-2054 is 7 or 8, the following is generated:

RCV FT-205
017 areas SND 06 FT-205+5
- SND 0l or 02  FT-205+35
02=8 areos SND Ol FT-205
ADM 07 FT-3022
R 0003001

FT-206 to FT-213, Area Addresses: ¥1-206, the sixth
word of the prs section of the file table, may be fol-
lowed by from one to seven entries. Thus, the first field
is tagged rr-206, the second is considered rr-207, and
the eighth and last field is Fr-213. Therefore, the next
field in line is Fr-214, the 14th word of the pts section.
If fewer than eight 1/0 areas are specified by the pro-
grammer, ¥1-214 follows the last 1/0 area address.

For example, assuming three 1/0 areas, a memory
print may show:

(a) (b) (c) (d) (e)

FT-205 FT-206  “FT-207" "FT-208" FT-214  Area Routine

The second 1/0 area address.

. The third 1/0 area address. The field is not tagged

because of the method used to rotate the areas.

c. The first 1/0 area address. The address at the end
of the string of addresses is always identical to
FT-205.

d. Fr-214 is the tag of this field even though fields 9

through 13 are missing (areas 4-8 are not speci-

fied ). Because there are three areas to be rotated,
the 25-character field “e” consists of the following
five instructions:

o

RCV FT-205

SND 03 FT-205+5 Move FT-206, FT-207, and FT-208 to the left
SND 0! FT-205 Put FT-206 where FT-208 was

ADM 07 FT-3022 Add | to record counter

TR D003001 Transfer to exit

The Fr operands shown in these examples of coding are
related to the file table fields for explanatory purposes.
In the main program, they appear as Mo tags. Thus,
the area addresses are rotated in a circular fashion.
The address of the area to be used next is now in rr-205.
File Table Work Area Addresses: The standard, pre-
assembled 10cs is the full, 4-channel system. In this
listing, the tape tables are located at 000500, the file
table work area starts at 000800, etc. (Future releases
or local changes may relocate the program.) A file table
work area field such as data tape record counter, is
located at 000822 in the standard system. If the entire
program is relocated so that the tape tables start at
120500 instead of 000500, this field would be at 120822.
If the entire program is relocated so that the tape tables
start at nnnnnn, the field would be at nnnnnn+ 322.
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Housekeeping (CSHSK)

All phases of input/output initialization are performed
by csHsk; tape tables and file tables are checked and
initialized, base tapes are checked and positioned for
main program processing, and component sections of
1ocs are modified (based on file table and tape table
information). Linkage from the main program to csusk
is provided by the macro-instruction 10LNK.

When housekeeping is completed, the memory posi-
tions occupied by the routine may be overlaid by the
main program. The erasable portion of 10cs begins at
A028005.

Charts BA, BB, and BC illustrate the housekeeping
routine. Chart BA shows the general csHsk operation;
Chart BB is a detail of block Bao7 showing the checking
and initialization of tape tables and file tables; Chart
BC shows the priming routine.

Housekeeping performs the following functions:

Sets casu’s 01-06 to 1-6, respectively. Sets casu o7 to

+1 and casu 08 to +35.

Sets up the channel communication words.

Processes tape tables by placing channel numbers in

appropriate work areas.

Processes file tables:

1. Checks for proper format and addressing.
2. Initializes select addresses and scheduler trans-
fer addresses.

3. Checks the assignment of alternate tapes and
produces an alternate tape log, if needed.
Checks base tapes for ready and alerts the operator
to those not ready. Checks 1/0 indicators and re-

winds tapes.

Checks tape labels and reads control cards, if any.
Positions tapes properly to read or receive the first
record.

Sets up a message tape, if specified.

Primes input areas, if specified.

Takes a checkpoint, if specified, before transferring
control to the main program.

Housekeeping Operations

INITIALIZE

Block BAO1, A0100: Switch A0111 is set TR and the
8 bit of A0104 is set zero to allow the reading of con-
trol cards and the writing of identification message
10210 if 10ocs remains in memory between runs. At
A0101, control links to A501001 where casu’s 01-06 are
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set to 1-6, respectively. A +1 is loaded into casu o7
and a +5 into casu 08.

Block BA0O2: By means of a 1ip to the channel inter-
rupt tag D2X03 and the Lip 2X00 already there, the
address of the first instruction of each channel inter-
rupt program (channel X, word 0) is set up in com-
munications storage bank 2.

Block BA03, A0103: The fifth Tip transfers control
from the channel word routine to A0103 where an all-
channel hold is performed in a subroutine at D6502.
The all-channel hold insures that no tapes are moving
when housekeeping begins. The 1 bit of S0050041 is
set zero to allow housekeeping messages to appear on
the typewriter, not on tape. 10cs identification message
10210-xx yy is written. The assembly number is xx; yy
indicates the number of patches included.

The instruction at A0104 is changed from TsL to
TMTS 01 to avoid repeating message 10210 in case CSHSK
remains in the machine between phases of a program.
The instruction at A500106 is changed from TsL to
T™TS 01 to bypass the routine that moves part of the
file table to the file table work area.

SCAN

Block BAO4: Control links to a subroutine at
A0500101 to scan the tape tables for base tape entries.
NoTE: A tape table entry is a five-position field.
For a base tape entry, the high-order position con-
tains the tape unit number and is unzoned. The sec-
ond part of the entry contains the four-character
high-speed transmit address of the file table plus
100. In addition, the tens position of the field con-

tains zoning to designate the channel number:

00 channel 20
01 channel 21
10 ( —) channel 22
11 (+) channel 23

A base tape entry is placed in the special section of
the tape table if tapes on the file have been assigned
a special function.

For an alternate tape entry, the high-order position
is blank (A bit zoning ). The second part of the entry
contains the tape select address. An alternate entry
is never valid in the special section of the tape table.

For a free or unassigned tape entry, the high-order
position is a minus sign (B zoning). The second part



of the entry contains the tape select address. To des-
ignate no tape assigned to a given special function
in the special tape section, 10cs generates four blanks
in the second part of that special tape entry.
Terminating entry Abbb== always appears as the
last or 41st entry of the main section of the tape table.
If fewer than 40 tapes are used, terminating entry

6bbb=i= follows the last significant tape entry in the

main section. Terminating entry Abbb== appears as

the last or sixth entry of the special section of the
tape table.

If no dump tape is assigned, the dump entry in
the special section is used to count the number of
records dumped on the typewriter.

If no checkpoint work tape is assigned, the num-
ber of the octant which is to contain the checkpoint
work area is generated in the low-order position of
the work tape entry.

The scan of the main section of the tape table begins
by locating the first entry of the tape table. The address
of the memory position preceding the first entry is con-
tained as an apcon at A500110. (For the preassembled
10¢s, this address is 000499.) The address is placed at
A500111 and 4 is subtracted from it. The result
(000495) is placed at A500103. A500111 and A500103
are increased by 5. The result (000500) is the address
of the high-order position of the first tape entry.

Block BAO5: The high-order position, located at
A500103, is interrogated to determine the type of
entry: base, free, alternate, or terminating. If the entry
is unassigned or an alternate entry (B bit one or A bit
one), control transfers to A500102 where the address
of the next entry (A500111) is obtained.

If the tape entry is not a base, an alternate, or a
free entry (that is, the high order zoning is plus),
it must be a terminating entry of the main section of
the tape table. To indicate this, the A bit status is re-
versed in the hundreds position of the scan exit address
at A500199. Because this bit is zero at the beginning
of the regular tape table scan, and is alternated when
any terminating entry is found, the bit is one after
either the Abbb=F entry (end of the main section) or the

6-bbb=t= entry (end of the main section if less than 40
entries) is encountered.

After the regular tape table scan is complete, the
address (W18-1) of the first entry in the special tape
table is loaded into casu 06 and control transfers to
A5001011 to scan the special section of the tape table.

When the Abbb== terminating entry in the special
tape table is found, the A bit in the hundreds position
of the scan exit address at A500199 is again alternated.
The bit goes from one to zero and now indicates the
end of the entire tape table scan. Control transfers to

the scan exit at A500199 and then returns to the TsL+3
of the originating linkage at A0104+ 30.

The tens position of scan exit A500199 is interrogated
to determine if any file table addressing errors have
been found (block Beo2). The B bit one at A500199+ 3
indicates file table error; B bit zero means no file table
error. Message 00239-TT ERROR is written to inform the
operator that a basic file table error exists. Pressing
either interrupt key 252 or 253 gives the same message.

The 8 bit at A500106—4 is set to zero. This restores
the operation code at A500106 to TsL to allow a file
table to be sent to the file table work area. (See
block Bao3.)

Block BAO6, A500011: If the entry is a base tape
entry (no zoning), control passes to A500111 where the
address of the entry is loaded into casu 06. Control links
to a subroutine at A500601 to move the entire fixed sec-
tion and the 5-word pts portion of the variable section
of the file table into the file table work area.

Block BA0O7, A500112: If a base tape entry is found,
the scan exit is an indirect transfer to the 1sL+5 of the
originating linkage. This is an effective transfer to
A0250, the beginning of a routine (Chart BB) that
checks the tape tables and initializes the file tables of
the base tape entries found in the scan.

Blocks BAO8 and BA09, A0110: Control again passes
to the scan routine at A500101 to locate base tape
entries. As each base entry is found, an indirect transfer
is made to the apcon at A0110+10.

Block BA10, A0300: The open type indicator field,
F0003013, is interrogated to determine whether the
base tape of the file is to be opened immediately in
housekeeping. If the open operation is to be delayed
until the main program first links to 10cs for an input/
output operation on this file, the base tape need not
be in ready status in csusk. The 2 bit one at F0003013
indicates delay open; 2 bit zero means that the tape
is to be opened in housekeeping.

Block BA1l, A0302: If the base tape is not to be
opened during housekeeping, the following file table
counters in the file table work area are initialized to
zero: data tape record counter, F0003022; noise/skip
counter, FO00302; file count per reel counter, F0003032;
error correction entry counter, F000303; permanent
error counter, F0003043; and the last noise record
counter, F0O00304. The reel sequence number, F0005032,
is initialized to 001.

Control links to a subroutine at B02155 to return the
updated file table from the work area to its original
location in the main program. Control then transfers
to A500102 to continue the tape table scan.

Block BA12, A0303: If the base tape is to be opened
in housekeeping, the B bit of the open type indicator,
F0003013, is set to zero to show that the base tape has
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not been positioned by housekeeping. The 4 bit at
F0003013 is set to zero to indicate that a ready check
has not been performed. The A bit of the status code
field, F0002034, is set to one to indicate that the tape
is opened; that is, Fr-101 has not been modified to ef-
fect a delay-open operation. The base tape is selected
by an indirect select of F000203.

Block BA13: If the 1/0 indicator of the base tape has
been left on, message 30280/1-xy-10N is written. Press-
ing interrupt key 253 causes an indirect transfer to the
second apcoN of the message format. This is an effec-
tive transfer to AO308 where the 1/0 indicator is turned
off and control transfers to A0304 to continue house-
keeping.

Pressing interrupt key 252 results in a direct transfer
to apcon A0308; control transfers first to A0110 and
then to A500101 to scan the entire tape table again.
Thus, all base tapes are rechecked.

REWIND

Block BAI4, A0304: The tape type code field,
F0005063, is interrogated to determine if the base
tape is to be rewound during housekeeping. The 1 bit
zero at F0005064 indicates that rewinding is specified;
1 bit one means that it is not.

Blocks BA15 and BAI6, A0305: If the base tape is
to be rewound in housekeeping, a TRR interrogates
tape ready. If the tape is ready, control transfers to
A0306 to rewind the tape and to effect a transfer to
A0302 (block Ba11) to locate the next base tape entry.
If the tape is not ready, control passes directly to
A0302.

NotE: A ready loop does not occur at this point be-
cause all tape rewinding is to be completed before
control cards are ready. A ready loop occurs in the
ready test section of the label-checking routine.

Block BA17: If the base tape is not to be rewound
during housekeeping, a TRR interrogates tape ready.
If the tape is ready, control transfers to A500102 ( block
BA08 ) to continue the scan for base tape entries. If the
tape is not ready, message 20280/1-Xy-NOT READY is
written. After a no-rewind base tape is dialed on-line,
pressing either interrupt key 252 or 253 effects a trans-
fer to A0110 (block Baos) where the entire tape table
is searched again. Rechecking is necessary because the
operator may have misdialed another tape.

MODIFY CHECKPOINT

Block BA18, A0110+15: After the second tape table
scan, housekeeping begins to initialize CSERR, CsTRs,
and csmrp. Switch E0002 is set to Nop to avoid check-
point if no checkpoint output tape is specified. Switch
C0606 is set to TR to indicate that no dump tape is
specified.
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The special tape table dump tape entry, W20, is in-
terrogated to determine if a dump tape is specified. If
a dump tape is specified, the special tape table dump
tape entry is compared to the checkpoint output tape
entry, W18. If the dump entry is not also the check-
point entry, switch C0606 is set to NoP to allow imme-
diate dumping on tape. At A01101, restart options
which may occur during housekeeping are crippled.
If the same tape is used for both special functions,
switch C0606 is left set to TR to provide dumping on
the typewriter.

The checkpoint routine is initialized by first deter-
mining whether the 7080 memory size is 80K or 160K.
This is done by loading A01102+79999 into casu oi.
The 80K result is the loading of the tens position of
the TRE instruction at A01102. The 160K result is the
loading of the character in this position plus 80000.

An sBa instruction to the tens position of the TRE
at A01102 is then executed and the result is compared
to A01102+79999. The results of the 160K comparison
are equal because the character is unchanged; the re-
sults of the 80K comparison are unequal because it is
now between the tens position of A01102 and the char-
acter which was changed because of wrap-around.

If the memory size is 160K, control transfers to
A01104 where the high limit of memory search field
at G0023 is changed from 079999 to 159999. The num-
ber of octants to be recorded during checkpoint
(GO0013) is initialized at 8. If memory size is 80K, the
1 bit of control word switch W18 is set to one. Re-
gardless of memory size, the high-order position of the
checkpoint output tape entry W18 in the special tape
table is interrogated to determine if a tape is assigned
to this special function.

If no checkpoint output tape is specified, the csMrp
main program entry (G02) is converted to a Lip 9 to
ignore all requests for checkpoint. Control transfers

If a checkpoint output tape is specified, control
passes to A01108 to initialize the checkpoint routine.
The 1 and A bits of checkpoint indicator field F0004024
are set to one to indicate that the tape is used as a
checkpoint output tape. The main program entry point
to csMRD is set up by placing the address G0201 into
G02. The con at E0002 is changed from a Tr operation
code to a 1zB. The address of the checkpoint tape file
table is loaded into casu o6. Control links to A500601
to move the file table to the file table work area. The
updated file table is then returned to its main program
location.

The address of the card reader or tape unit which
contains the restart program is placed in G0018. If the
restart is from tape, the instructions at G00181 and
G0019 are converted to 10F and rwb, respectively. If



the restart is from the card reader, the instructions are
left NoP.

Switches G0102, G0105, and G0901 are set to Nop
if a checkpoint work tape is specified; they are set to
TR if no work tape is specified.

CSMRD requires the temporary use of the final 1,025
positions of memory to record the 1,024-character con-
tents of the storage banks, and the 1-character settings
of alteration switches 0911-0915. The setting of altera-
tion switch 0916 is not recorded because the switch
is used in the restart program. If a checkpoint work
tape is specified, the 1,025 memory positions are writ-
ten on the work tape during checkpoint and are read
back into memory after checkpoint. The tape is then
repositioned.

If no work tape is specified, it is assumed that the
final 1,025 memory. positions may be used destructively.
Therefore, further initialization of the checkpoint
routine is required at this point in housekeeping. If no
tape is assigned as the checkpoint work tape, operand 3
of the tape table macro 101s specifies the octant to be
used as the checkpoint work area. If this operand is
omitted, the last octant is assumed. That is, the check-
point work area is 078975-079999 for an 80K machine,
and 158975-159999 for a 160K machine.

The number of the octant to be used is located at
W19, the units position of the checkpoint work tape
entry in the special section of the tape table. At
A011026, the address of the last position of the octant
specified is computed and is loaded into casu 06. This
address (159999 in the case of a 160K machine) is
placed in G01045 and is used during checkpoint to
save the settings of alteration switches 0911-0915. The
quantity 256 is then subtracted successively to obtain
the addresses to locate the storage banks in upper
memory.

The areas are initialized as follows:

TAG FIELD LOCATION
G01045 Alteration-switches character 159999
G01044 Storage bank 3 159743-159998
G01041 Storage bank 2 159487-159742
G01042 Storage bank 1 159231-159486

G01043 Storage bank 0 158975-159230

Address 158975 is also placed in G0042 and becomes
the starting address of the work area which contains
the contents of storage and the alteration-switches
character.

This completes the housekeeping initialization of the
checkpoint routine when a checkpoint tape is not
specified.

At A011027, the first tag (B0100) of the regular open
routine is placed in csTrs recheck exit B91 to provide
a recheck address for message and control card tapes.
At A0111, control transfers to A0400 to begin the house-

keeping label-checking routine. NotE: Switch A0111 is
set to TR upon entry into csHsk (block Bao1).

Block BA19, A0400: Another tape table scan is per-
formed to locate each base tape entry. When a base
entry is found, the exit from the scan is an indirect
transfer to the apcon at A0400+ 10. This is an effective
transfer to A0402 where control transfers to read the
control cards if standard headers are specified for any
base tape. Control cards are used to update file tables
and to establish constants for use in the subsequent
processing of standard header labels.

When the entire tape table has been searched for
base entries, the exit is a direct transfer to the aApcon
at A0400+10. At A0401, switch AOl111 is set to NoOP to
bypass any further entries to the control card read
routine, and control transfers to AO01111 to continue
the housekeeping routine (block Ba22).

At A0402, the label indicator field, F0004014, is
interrogated to determine if standard headers are
specified. The B bit zero at F0004014 indicates that
standard headers are specified; B bit one means that
they are not.

If standard headers are not specified for a base tape
found by the scan, control passes back to the scan at
A500102 to search for another base tape. If any base
tape contains standard headers, control transfers to
A0403 to read and process all control cards at this time.

READ CONTROL CARDS

Block BA20, A0410: Control cards are read from
either the card reader or from tape. If special tape
table entry W17 specifies a control card tape, control
transfers to A0450 where the tape is opened and is
positioned to read the control cards. Control cards are
read in the following order:

1. Date control card.

2. File serial header control cards and/or cycle

header control cards.

3. End control card.

At A0410, the 5-character date field, W02, of the
control word is compared to 61000. If the date is valid
(higher than January 1, 1961), the date control card is
not read. The date may already be in W02 if csusk
remains in the machine between runs or where the
user inserts it beforehand to reduce card reader time.

If there is no date in W02, control links to A500401
to read the date control card. The date field is stripped
of any zoning to determine if the date is numeric. If
the date field contains any non-numeric character, if
the date is earlier than 61000 (January 1, 1961), or if
the day field exceeds 366, message 20273-INCORRECT
CONTROL CARD is written to inform the operator that an
incorrect date control card has been read.
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At A0413, if the control card date is valid, the pro-
gram identification field from the control card is placed
in the message area at A048002 and in the control word
at WO03. The date field from the control card is placed
in the message area at A048003 and in the control word
at WO02. Message 10211, containing the 6-character
program name and the 5-character date information,
is written.

At A0414, control links to A500401 to read the file
serial or cycle cards. As each card is read, the informa-
tion in columns 16-18 is interrogated to determine if
the card is an end control card. An end card has the
word “end” in this field; the other control cards con-
tain blanks in this field. The file identification field
from the control card is placed in A0400511 of the
control card work area, and control links to the tape
table scan routine at A500101 to search for a base tape
entry. When the base entry is found, control transfers
to A0415 where the status code field, F0002034, is
interrogated to determine if the base tape is an input
or an output. If the tape is an output, control transfers
back to the scan to search for another base tape entry.

If an input base tape entry is found by the tape
table scan, control passes to A0416 where the file iden-
tification field in the file table is compared to the file
identification field just read from the serial/cycle con-
trol card.

Note: For file control cards, the comparison is be-
tween file identification field, FO005051, and all ten
identification characters from columns 1-10 of the
control card; for cycle control cards, because the file
identification field is only seven characters long, the
comparison is between those characters and the seven
low-order characters of file table identification field,
F0005051.

If the file identification fields of the control card and
the base tape file table do not match, control transfers
back to the scan routine to search for another base
tape entry.

If the two file identification fields match, the file
serial field of the control card (A0400512 in the con-
trol card work area) is placed in the file serial field,
F0005021. If the control card is a cycle card, the cycle
number from columns 1-3 of the card is placed in the
three high-order positions of file identification field,
F0005051. The 1 bit of the open type indicator field,
F0003013, is set to one to indicate that a control card
has been found and processed for this base tape with
specified standard headers.

Control passes to a subroutine at B02155 to return
the updated file table to its main program location. At
A04186, control transfers to A0422 and then to A0414
to read the next control card.

Block BA21, A0440: At A0414, when the end con-
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trol card is read, control transfers to A0440 where the
control card tape, if used, is freed by setting to one
the B bit of the high-order position of control card
tape entry W17 in the special tape table. At this point,
housekeeping determines whether a control card has
been supplied for each base tape using standard
headers. This is done by again scanning the tape
table for base entries. When one is found, control
transfers to A0441 where the status code field,
F0002034, is interrogated to determine whether the
tape is an input or an output. The 1 bit zero at
F0002034 indicates an input tape; 1 bit one means an
output tape.

If the tape is an output, control transfers back to the
scan to search for another base tape entry. If the tape
is an input, control transfers to A0442 where the label
indicator field, F0004014, is interrogated to determine
if the input tape uses standard headers. The B bit
zero at F0004014 indicates that standard headers are
specified; B bit one means that they are not.

If the tape is an input not using standard headers,
a transfer is made back to the tape table scan to
search for another base tape entry. If the tape is an
input using standard headers, control transfers to
A0443 where the 1 bit of the open type indicator field,
F0003013, is interrogated to determine whether a con-
trol card has been found and processed for this tape.
The 1 bit one at F0003013 indicates that a control card
was processed; 1 bit zero means that no control card
was found.

MISSING CONTROL CARDS

If a header control card has not been supplied for any
base tape using standard headers, control transfers to
A0445 where message 10275-CC,aaaaaaaaaa (file iden-
tification) is written. The B bit of the tens position
of the tape table scan routine exit, A0500199, is set
to one to cause message 20275-SUPPLY cC when the en-
tire tape table has been scanned and all base input
tapes using standard headers have been checked to
determine that header control cards were supplied for
them.

When the entire tape table has been scanned, the B
bit of the tens position of the scan routine exit
(A500199—1) is interrogated to determine if all input
base tapes using standard headers are accompanied
by associated control cards. The B bit zero indicates
that all such tapes are accompanied by control cards;
control passes to A0401 where the control card read
routine entry switch, A0111, is set to NoP to avoid the
rereading of the cards. A transfer is then made to
AO1111 to continue the housekeeping routine, The B
bit one means that at least one input base tape using
standard headers is not accompanied by an associated



control card; message 20275-SUPPLY CONTROL CARDS is
written. When the missing header control card and an
end card are loaded in the card reader, pressing either
interrupt key 252 or 253 effects a transfer to A0414 to
read the cards.

Block BA22, A01111: The exit from the control card
routine is at A0440+25. If no base tape standard
headers are specified, or after all base tapes using
standard headers have had their file tables updated
by the control cards, control transfers to A0401 where
the control card read routine entry switch, A0111, is
set to NoP to avoid rereading the cards. Control trans-
fers to AO1111 where the high-order position of mes-
sage tape entry, W22, is interrogated to determine
whether a message tape is specified. The B bit zero at
W22 indicates that a base tape has been assigned to
this special function; B bit one means that there is
no message tape.

If no message tape is specified, control passes to
A0112, block Ba23. If a message tape is specified, it is
opened before any other tapes in order that it may be
ready to accept messages should they occur while the
other tapes are opened. Control transfers to A0501
where the message tape file table is sent to the file
table work area.

If the message tape is to be rewound during house-
keeping (1 bit zero at F0005064 ), control transfers to
A0504 where the 1 bit is set to one to prevent another
rewind when the same tape unit is processed later in
housekeeping as a base tape entry in the main section
of the tape table. Control then passes to B0100 in the
TRs section of 10cs to open the message tape and to
position it to receive the first message.

NotE: If message 30282-PCT RECORD 1 occurs during
the opening of the message tape, pressing interrupt key
252 causes the message tape alone to be rechecked.

After the message tape is opened, control returns
to the 1sL+5 of the originating linkage at A0504. Here,
control passes to A0502 where the 1 bit of F00050041
is set to one to allow messages on tape. The A bit is
set to one in the automatic dump indicator field,
F0005063, to indicate that this file table has been
specified by the message output tape entry in the
special section of the tape table. Control transfers to
B02155 to send the updated file table back to its main
program location.

READY CHECK

Block BA23, A0112: The tape table is scanned again
to locate base tape entries. As each base tape entry is
found, an indirect transfer is made to the apcox of
the search linkage format. This is an effective transfer
to A0310 where the tape type code field, FO005064, is
interrogated to determine whether the base tape is

specified to be rewound by housekeeping. The 1 bit
zero at F0005064 indicates that the tape is to be re-
wound in housekeeping; 1 bit one means that it is not.

If the base tape is not to be rewound by housekeep-
ing, control passes back to A500102 to continue the
tape table scan. If the base tape is to be rewound by
housekeeping, the open type indicator field, F0003013,
is interrogated to determine whether an immediate
open or a delay open is specified for this file. The 2
bit zero at FO003013 indicates an immediate open; 2
bit one means a delay open.

If a delay open is specified, control passes to A500102
to continue the tape table scan. If an immediate open
has been specified, control transfers to A0311 where
the B bit of the open type indicator field, F0003013,
is interrogated to determine if the tape is properly
positioned. The B bit one at F0003013 indicates that
the tape is positioned; B bit zero means that it is not.
If the tape is already positioned, control passes back
to A500102 to continue the tape table scan. If the tape
has not been previously positioned, control passes to
A0312 to test for ready.

At A0312, the tape is selected by indirectly address-
ing the select address field, F000203. casu 09 is initial-
ized to 3440367 for use in a waiting loop. If the tape
is not ready before casu 09 is reduced to zero, control
transfers back to the loop. If casu 09 is reduced to zero
before the tape becomes ready, control transfers to
A0316 where the entire tape table is scanned again.
When base tape entries are found this time, control
passes to A0317. Here, if the tape is to be immediately
opened, control transfers to A0319 where the 4 bit of
the open type indicator field, F0003013, is set to one
to indicate that the tape has been checked for ready.
The tape is again selected and another TRR is executed.
If the tape is ready, control returns to A500102 to con-
tinue the tape table scan. If the tape is not ready, mes-
sage 10280/1-NOT READY, is written for each base tape
found to be not ready.

At A0316, when the tape table scan is complete, con-
trol transfers directly to the apcon of the linkage.
Message 20282-TAPES NOT READY is written to inform the
operator that base tapes mentioned in preceding mes-
sages 10280 or 10281 are not ready.

At A03165, pressing either interrupt key 252 or 253
transfers control to A0110 (block Bao0s) to recheck all
base tapes.

OPEN

Block BA24, A0315: At A0313, if all base tapes are
in ready status before housekeeping, control transfers
to A0315 where the B bit of the open type indicator
field, FO003013, is set to one. Control then links to the
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open routine at B01002 to check the header label, if
any, of the base tape and to position the tape.

Norte: Because csHsk reads at least one record from
each base tape, any new tape containing no bits, or an
extremely long record, appears to run away.

Block BA25, A0112+35: After all base tapes have
been checked and positioned, control transfers directly
to the ApcoN of the originating linkage at A0112+25.
Control transfers to A500101 to perform another tape
table scan. As each base entry is found, control trans-
fers indirectly to the apcon of the linkage, resulting
in an effective transfer to A0320. If the tape is speci-
fied delay-open, control returns to the tape table scan.

If the base tape is specified immediate-open, control
passes to A0321 where the 4 bit of the open type indi-
cator field, FO003013, is interrogated to determine if
the tape has been primed. The 4 bit one at F0003013
indicates that the tape has been primed; 4 bit zero
means it has not. If the tape has been primed, control
returns to A500102 to continue the tape table scan. If
the tape has not been primed, control passes to A0323
where the 4 bit of F0003013 is set to one. Control then
links to A0901 to prime the input areas.

Block BA26, A0150: If a checkpoint output tape has
been specified, control transfers to A0150 where
switches A0011011 and A0011012 are set to ~op. If a
dump take is specified in W20, switch C0606 is set to
Nop to allow the dumping of error records on tape.

Control transfers to G02, an effective transfer to
G0201 where a checkpoint is taken. The exit from the
checkpoint routine is at G0109. Here, if alteration
switch 0916 is off, control transfers to D6601 in the
pTs routine to execute an all-channel restart.

Initialize File Tables and Tape Tables

CHECK FORMAT

mined by testing the zoning over the tens position:

of the base tape table entry, is placed at A0243 of
the select address work area and at F0001023, the
base tape channel entry in the file table work area.

The units position of a base tape select address is
the high-order position of the base tape entry. This
tape unit number is placed at A0245 of the select
address work area and at F0001022, the base tape
units entry in the file table work area.

Block BB02, A0251: Because the four low-order posi-
tions of a base tape entry contain the address of the
file table, the units position of the entry is checked to
determine if the address of the file table ends in 4
or 9. If it does not, message 10288-INCORRECT FILE TABLE
ADDRESS is written. At A0252, the B bit of the tens posi-
tion of the instruction at A500199 is set to one to force
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cannot-proceed message 00259 when the tape table
scan is completed. Control passes to A500102 (block
BA04) to continue the scan.

Block BB03, A0254: If the file table address ends
in 4 or 9, the next test is to determine whether the fixed
section of the file table ends in a record mark. The
address of the record mark is found by subtracting
10 from the high-speed transmit address + 100.

For example, if a file table is located starting at
084000, the high-speed transmit address of the file table
is 084004; the address of the file table as shown in the
base tape entry is 084104; the record mark terminating
the fixed section is at 084094.

If the fixed section does not end in a record mark, mes-
sage 10289-NO FILE TABLE is written. At A0252, the B
bit of the tens position of the instruction at A500199
is set to one to force cannot-proceed message 00259
when the tape table scan is completed. Control passes
to A500102 (block Ba04) to continue the scan.

UPDATE FILE TABLES

Block BB04, A0255: The file table referenced by the
base tape entry is moved into the file table work area
to be updated. (See block Baos.)

Block BB05: The tape select address is placed at
F000203 in the file table work area. The initiate/stack-
ing zoning is placed over the units position of the
select address.

Block BB06, A0257: The locations of the scheduler
transfer address for each channel read-write request
entry are at B0040. The appropriate scheduler transfer
address is placed at F000101 in the file table work area.

Block BB07, A0258: The channel number at A0243
is placed at F0001023; the tape unit number at A0245
is placed at F0001022. Thus, the hundreds and units
positions of the select address of the base tape are
placed in the current select address field, F0001022.

ALTERNATES

Block BB0S, A0259: The A bit zero at A500199+2
indicates a scan of the regular tape table. Control
passes to A02587. If a delay open is indicated, the
scheduler transfer address is stepped down 10 and the
new address is placed at F000101. The next tape table
entry is located by adding 5 to the address of the last
entry. This next entry is interrogated to determine
whether it is an alternate to the base tape just ini-
tialized. Since the high-order position of an alternate
tape entry contains a blank, the A bit one at A0260
indicates an alternate; the A bit zero means that it is not
an alternate.

Block BB09, A0264: If the next tape table entry is
an alternate entry, control transfers to A0264 where



casu 01 (initialized zero at A02587) is used to count
alternate entries. The file table is initialized with the
channel and tape unit number of the alternate; control
passes back to A0259 to continue the search for addi-
tional alternate tape entries. Because the maximum
allowable number of alternates is four, the search for
alternates stops when casu o1 goes to 4.

Block BBI10, A02605: If four alternates are found, or
if the entry following the base entry is not an alternate,
the total number of alternates field, F0001024, is com-
pared to the count in casu o1. If the number of alter-
nate entries found in the search does not equal the
number specified in the file table, the file table alter-
nate total field for the base tape is modified to specify
the number of alternate tapes found in the tape table.

Message 10284/5-NEW ALTERNATE TOTAL is written.
Then an alternate tape log is typed, showing the base
tape channel and tape unit number, the alternate tape
sequence number, and the channel and tape unit num-
ber of the alternate tape.

Note: If the file table specifies a total number of alter-
nates greater than zero, and no alternates are found,
the file table total alternate field is modified to zero,
but no further indication other than message 10284/5
is written.

Block BBI11, A03025: If the number of alternates
specified agrees with the number of alternates found,
or after the alternate log is written, control passes to
A03025 where control links to B02155 to return the
updated file table to the main program. Control then
passes to A500102 (block Bao4) to continue the tape
table scan.

Priming Routine

The priming routine is entered from the housekeeping,
end-of-file, end-of-reel, or open routines. Priming fills
input areas with input records. The priming routine
has two entries, A091 and A0903; the exit is A0999.
Entry A0901 is used to place the first record into input
area 1, the second record into area 2, and so on. Entry
A0902 is used to place the first record into the input
area shown in the next area in use field, F000205, and
the following records into the next areas, in sequence.
To place the first record into input area 1, the ad-
dresses of the input areas are rotated to locate the
address of input area 1. At A0901, the 2 bit of switch
WO0020 is set to zero to indicate that the priming
routine is busy.

Control links to A500506 to move the transfer-to-
update-routine field, rr-204, and the next input/output
area field Fr-205, into F000204 and F000205, respec-
tively. At A0901+15, the A bit of the tens position of
the input area address is interrogated to determine if

it is area 1. The A bit one at F0002051 indicates the
area is area 1; the A bit zero means it is not.

If the input area at F000205 is not area 1, control
transfers to A09013 where the update routine, F000204,
is entered to rotate the input areas. Control then trans-
fers to A0901 to examine the next input area. This loop
continues until area 1 is located.

When input area 1 is located, the compare check
switch is turned off by setting the B bit of F0002051
to one. This switch is located in the tens position of the
next input/output area field, F000205. It is used in
restart program csMrs to check tape positioning.

The status code field, F0002034, is interrogated to
determine if get/put is used with this file. The 4 bit
one at F0002034 indicates that get/put is included;
4 bit zero means that it is not. If get/put is used, con-
trol links to the get/put area rotation routine in section
6 of the file table to obtain input area 1. When the
address of the first input area has been placed in the
next input area field, F000205, control passes to A0903
(block Bco3).

Block BCO0I1, A0902: The 2 bit of switch W0020 is
set to zero to indicate that the priming routine is busy.

AREA ADDRESS

Block BC02: Control links to A500506 to move the
transfer-to-update-routine field, rr-204, and the next
input/output area field, rr-205, into F000204 and
F000205, respectively, of the file table work area.
Thus, the area located in F000205 is primed first.

Block BC03, A0903: The force counter is set to zero
by removing the zoning from the tens and hundreds
positions of the select address field, F000203. The A
bit of switch E10012 is set to zero to indicate that the
force counter is not assumed zero. The 1 and 2 bits of
switch A090003 are set to one.

Block BC04, A09031: The status code field, F0002034,
is interrogated to determine whether the tape is an
input or an output. The 1 bit one at F0002034 indicates
an output tape; the 1 bit zero means input.

Block BCO5, A09031: For output tapes, the priming
routine is entered to update the force counter, making
it reflect the number of output areas available to be
filled. At A09031, the total number of output areas,
F0002054, is loaded into casu 01, to be used as a
counter.

Block BCOG, A0904: Force counter updating is com-
plete when casu o1 goes to zero. For example, if seven
areas are specified, force counter asu zoning is 09,
the 16’s complement of the total number of areas.

Block BCO7: If casu o1 is not zero, the force counter
is updated by adding to it the equivalent of Asu 15
zoning. For example, the force counter may have asu
13 zoning, indicating three available areas. The binary
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addition of Asu 15 zoning results in AsU 12 zoning, indi-
cating four available areas.

Block BC08: Each time the force counter is updated,
the count of output areas is reduced by one. When the
force counter updating is complete (casu 01=0), con-
trol passes to A0998, block Bas22.

Block BC09: If the tape is input, the tape type code
field, F0005064, is interrogated to determine if priming
is specified. The 2 bit zero at F0005064 indicates that
priming is specified; 2 bit one means that it is not.

EOR MODE 2

Block BC10: An input tape using mode 2 Eor han-
dling (switch A090003 4 bit zero) is primed. If prim-
ing is not specified, the first reel is not primed.

Block BC11, A0905: casu o1 is initialized with the
total number of input areas, F0002054.

Block BC12, A0906: The total number of input areas
is unloaded into counter A0935 which maintains a
current count of the number of input areas remaining
to be filled.

Block BC13: At A0906+ 10, control links to a sub-
routine beginning at A500501 and ending at A500599.
Priming is done in this subroutine, shown in blocks
BC13-BC15. At A500501, the B bit of FO002052 is set to
one to allow error checking in little pts.

Block BC14: The status code field, F0002034, is in-
terrogated to determine whether the tape is input or
output. The 1 bit zero at F0002034 indicates an input
tape; 1 bit one means output.

PRTME

Block BC15, A500503: 1f the tape is input, priming
is done in little prs through linkage to D6010. If a tape
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mark is read during priming, a Trs effects a transfer
to E0206 (block EBo2). The TsL+5 return from the
priming subroutine is to A0906+15.

Block BC16, A0906+15: After the input area is
filled, control links to a subroutine starting at A500504
and ending at A500599; the subroutine is shown in
blocks Bci6-Bc2o. At A500504, the force counter is up-
dated as described in block Bco.

Blocks BC17 and BCIS8: Linkage is made to the
transfer-to-update-routine field, F000204, of the file
table work area to rotate the input areas, and to in-
crease by 1 the data tape record counter, FO003022.

Block BC19, A500506: The address of the next input
area is brought to the file table work area, as described
in block Bco2.

Block BC20, A0906+25: Counter A0935 (blocks
Bcil and BCi2) maintains a count of input areas re-
maining to be filled. The count is reduced by 1.

Block BC21: If counter A0935 contains a number
greater than zero, additional input areas are to be
primed. Control transfers to block Bciz where the
priming subroutine is entered to read the next record
into the next sequential input area.

Block BC22, A0998: When all input areas have been
primed (casu 01=0), the 2 bit of switch W0020 is set
to one to indicate the end of the priming routine.

Block BC23: Subroutine B02155 returns the updated
file table to the main program. At A0999, control re-
turns to the tsL+5 of the originating linkage to the
priming routine.

Block BC24: During mode 1 £or with the alternate
tape on a different channel, the priming subroutine
(blocks BCi3-BC15) is entered to locate read/write
requests from the stacking table of the Eor channel,
and to perform the operations on the alternate channel.
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CSDTS controls the scheduling of all tape unit opera-

tions and consequently has the greatest usage of all 10cs

routines. 10cs applies csprs to obtain full utilization of
the interrupt feature of the 1M 7080 in the control of
tape operations.

Every input/output function involving data records
on channels is performed by csprs. To call for the
execution of a particular function, the user need only
insert one macro-instruction at the appropriate point
in the main program.

The function of csprs is to execute all input/output
operations pertaining to non-error handling of data
records. This includes scheduling input/output opera-
tions and checking such operations for the possibility
of error, tape marks, and reflective spots.

cspTs contains three major routines:

1. Main pts — Schedules and performs all rp 00 and
WR 00 operations requested by the main program.
Operation is shown on Charts CA and CB.

. Little ors — Performs all internal tape operations
for 10cs (label operations, retries, etc.). Operation
is shown on Chart CC.

3. Special pTs — Schedules operations involving tape
files ( except 10RD, 10WR, and those associated with
I0GET and IOPUT) in conjunction with subroutines
for some special operations. Special operation is
shown on Chart CD. Special operation sub-
routines are shown on Charts CE, CF, and CG.

o

Main DTS Operational Modes

All tape files are operated in either initiate or stacking
mode. The desired mode is determined by the setting
of the B bit over the units position of section 2, word 3,
in the file table (select address location). B bit one
specifies stacking mode; B bit zero specifies initiate
mode.

INITIATE MODE

In initiate mode, any operation called for by linkage
from main-line programming is started regardless of
the availability of the channel. If the associated chan-
nel is not ready, csprs utilizes the waiting time by
allowing interrupt on other channels. Although an
operation is started under the initiate mode, it will not
be completed before a return is made to main-program
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processing unless a hold parameter is specified in the
main program macro-instruction or an IOHLD macro-
instruction is used afterward.

STACKING MODE

When a file is processed in stacking mode, a return is
made to the main-line processing before the operation
is executed unless:
1. The associated channel is in ready status.
2. 1/0 areas associated with this file are not available
for main-line processing.

Program Components

If the channel is busy and an 1/0 area is available for
processing, an entry is made in a stacking (waiting
operation) table. Each entry in this table consists of
five characters that include a 1-character code in the
high-order position, indicating the desired operation,
and the 4-character address of the associated file table.
These characters are taken from the con-acons of the
macro. A stacking table is associated with each chan-
nel (e.g., the table for channel 20 is in the prs channel
20 work area at D105002).

STACKING TABLE

The function of a stacking table is to stack, or tem-
porarily retain, 1/0 requests for subsequent execution
in the event that a channel is busy at the time the
request is made. The operation of a stacking table can
be pictured as a vertical table where a new request is
put on the bottom of the stack and a previous request
is taken from the top of the stack and executed.

The empty table consists of nine 5-position entries,
each containing four blanks and a record mark. The
record mark is used for transmit purposes and entry
recognition.

The ninth entry of the stacking table is tagged
D1X50040. The 2 bit in the units position of this field
is interrogated to determine if the stacking table is
tull; that is, if the last entry contains a request, the
units position will always be 4 or 9 (as it is a file-
table address) and the 2 bit will be zero. Therefore,
the table is considered full and the first entry in the
table is moved up and out to be executed.

The 5-position field following the last entry is used
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as a programming device which allows the entries to
be moved up in the stack when the top entry is re-
moved for execution. An outline of the operation fol-
lows.

A request from the main program is brought into
work 1 (request work area located in the channel
work area). If a force condition (no 1/0 areas avail-
able) exists, this request is executed immediately. If
not, the request is moved from the work area to the
stacking table ( the request goes on the bottom). There-
fore, the request may be put anywhere from the first
to the last, or ninth position. The 2 bit in the low order
of the last position is then tested. If the table is not full,
exit is allowed to the main program to continue proc-
essing. If the table is full (2 bit zero), exit to the main
program is delayed by a L1 9 to a closed loop. After an
interrupt on this channel and acceptance of a valid
previous operation, the first entry in the table is moved
into work 1 and all other entries are moved up in the
table. The transmit is stopped by the record mark in a
5-character constant following the last entry.

The request in work 1 is then sent to the channel
operating work area (work 2). (This destroys the
loop switch located in work 1 as an A bit one in the
tens position.) The request is then executed and con-
trol returns to the main program. The next request in
line is at the top of the stack and the one last requested
is at the bottom of the stack.

FORCE COUNTER

The force counter indicates the number of 1/0 areas
available for processing at any given time. This counter
is indicated as zoning (comparable to Asu zoning)
over the tens and hundreds positions of the select ad-
dress (section 2, word 3) in each file table. An 1/0 area
is considered available for processing from the time a
record has been read into or written from the area and
checked, until the time a new read or write request is
given for that area.

At the start of the main program, the force counter
must be set to the 16’s complement of the number of
areas available. This is accomplished by housekeeping
for output files and by internal priming for input files.
If priming is not specified, the programmer’s prepara-
tory 10RD’s perform the operation.

The force counter contains the 16’s complement of
the number of areas available to the program. As an
operation request is entered, Asu o1 zoning is added
to the counter, decrementing it by one. After an in-
terrupt, and after the previous operation is found to be
error-free, Asu 15 zoning is added to the force counter
of the file, incrementing it by one. As the last area
is used, the force counter is decremented from asu 13
to Asu 00. Because this is the only condition when the
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B bit in the tens position is zero (maximum of eight
areas allowed), a transfer on B bit zero indicates that
no areas are available and a force condition is in-
dicated.

LINKAGES

Inclusion of a single Autocoder source statement during
assembly generates the necessary linkage to CSDTs
where the actual operation is accomplished. (See
Figure 7.)

Main Program
OPERATION OPERAND
Statement IORD INPUTFILE
Generated TIP MIT10lyyyyy
Instructions CON S
ACON4 MTI203yyyyy

File Table yyyyy

a b d

<—100 Characters——s| ’

o
]

MII10lyyyyy
Section 1, Word 1
ME203yyyyy
Section 2, Word 3

o
[}

Figure 7. Macro Linkages

Mml0lyyyyy is the scheduler transfer address and
acts as a pivot to the request entry of main pts for this
channel.

Mm203yyyyy is the send address of section 2, word 3,
in the file table. This word and the following three
words are moved to the channel work area for the
actual operation on the channel.

The con-acon+ is moved into work 1 in the channel
work area after entry into pTS.

Request and Start Operation

REQUEST ENTRY

Block CAOI, D2X0I: pts initialization consists of
unloading four characters from spc 3700 (instruction
counter field of casu 15) into the return exit (1D0099).
These four characters locate the constants in the macro
that contain the operation code and the file table
address for that file. The constants (CON-ACON4) are
moved to work 1 during operation (work 1 holds
the request).

The loop address is placed into casu 15 (1c). The
return exit to the main program is then stepped by
5 to advance it to the instruction after the macro. The



force counter is decremented by 1 by adding to mem-
ory (AaM) the asu equivalent of 01.

Block CA02: The channel ready switch (X bit at
location D1X5501) is tested to determine if a new
operation may be started at this time. If the switch is
off (X bit one), control passes to block cao3 for further
testing. If the switch is on, no other requests are pend-
ing for this channel, so control passes to block ca10 to
start the requested operation.

Block CA03: The mode (units position B bit in the
file table select address) is tested by addressing work
1 indirectly. If initiate mode is detected (bit zero),
control passes to block cao7, bypassing the stacking
operations.

Block CA04: The force counter is moved from the
file table to the ps work area and is tested for available
areas. This test is on the B bit of D0050152 ( high order
of force counter). Because the maximum count pos-
sible in the force counter at this time is 7, the B bit
is one if any areas are available. If the force counter
is zero, it reflects the asu equivalent of 00, with the
B bit zero.

Block CA05, D2X0110: The con-acon4 from the
macro is placed into the first (next) position of the
stacking table, and the stacking table address is
stepped to the next position.

Block CA06: The stacking table is tested to deter-
mine if it is full. The test is a TzB on the 2 bit of
D1X50040 (ninth position of the stacking table). If the
table is not full, this character is a record mark and the
1zB does not transfer. If the table is full, the character
is 4 or 9 (legitimate file table address) and the transfer
is made.

Block CA07, D2X0205: The wait switch is turned on.
This forces a tape operation for this ( requested ) file
after the next interrupt on this channel.

Block CA0S: A new record is necessary for this file
before returning to the main program. The loop switch
is turned on to prevent further operation until the
record is available.

Block CA09, D2X0211: This block represents the
loop that delays return to the main program until a
record is made available. It is entered via a Lp 9; the
exit is to the instruction after the macro which forced
entry to 1ocs.

START NEW OPERATION

Block CAI0, D2X0501: Control enters to start the
new operation on this channel. The routine is initialized
by moving the file table address from the channel work
1 into work 2 and addressing this work area indirectly
to move 20 characters from section 2 of the file table to
the channel work area. Setting work 2 to the new file

table address resets the wait and loop switches (B and
A bits, respectively, tens position ).

Block CAI11: The tape is selected by indirectly select-
ing D1X0203.

Block CAI2: The status code in the channel work
area is tested for input or output, and the operation
code in work 2 is tested for read or write. If any dis-
crepancies exist between these codes, control enters
the message routine where the cannot-proceed message
00252/3-Xy-IMPROPER OP is typed.

Block CA13: A Trs instruction tests the 1/0 indicator
on this file. The transfer is to the common Tsa routine.
If no signal is recognized, control passes to block ca1s.

Blocks CAI4 and CAIS5: Tape operation is initiated
for this file by indirectly addressing D1X0205 (area in
use ). Control then passes to block cais.

Block CA16, D2X0591: The channel ready switch for
this channel is turned off to prevent further operation
on this channel until it again becomes free. This switch
is one of four bits (one for each channel) at D1X5501.
Bit status one indicates that the channel is not ready.

Block CAI7: This file is tested for a force condition.
B bit zero of the tens position of the force counter in-
dicates a force condition. The counter at this time con-
tains the Asu equivalent of 00. Recognition of no-force
condition passes control to block ca19.

Block CAI8, D2X0595: The mode is tested. Stacking
mode is indicated by B bit one at D1X02030. Recogni-
tion of B bit zero (initiate mode) passes control to
block ca19; if the B bit is one, control passes to block
CAO08,

Block CAI9: This block is normally a transfer to the
LIP 9. It may be modified for a special operation to
return to the special operation routine. The LIp 9 re-
turns to the point in the non-interrupt program at which
the interrupt occurred.

Interrupt Entry

Block CB01, D2X0301: Control enters this block
when an interrupt occurs on this channel. The channel
ready switch is turned on to indicate that this channel
is no longer in use.

Block CB02, D2X0302: The tape unit for this opera-
tion is selected by an indirect select operation on
D1X0203.

Block CB03: A test is made to determine if a record
length check is to be made. This option is indicated by
the A bit at D1X02052. If the bit is zero, no length
check is to be made and control passes to block cBos.

Block CB04: The record length check is made. This
check is both a check of the setting of the data memory
address (communication storage, word 1) and a check
of the last character for no group mark and/or the fol-
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lowing character for a group mark. If the length is cor-
rect, control passes to block cBos.

Block CBO05: The record length error switch is turned
on by letting the 2 bit at D1X41024 to zero.

Block CB06, D2X0309: A Tsa instruction is executed
to test the channel for an error condition. If an error
occurred, control passes to the TsA common entry
routine.

Block CBO7: The areas are stepped. This routine is
located in the file table and is simply one receive and
several send operations that rotate the area addresses,
setting up a new area for the next operation on this
file. The routine also increments the record counter by
one. Because the tape operation was correctly per-
formed, the force counter is incremented one by an
aaM (of an equivalent of asu 15).

Block CB08: The wait switch may be on or off, or
modified for a single-channel or all-channel hold. The
switch is turned on if a force condition (no records
available on request) exists, if an operation is re-
quested in initiate mode and the channel is busy, or if
a specific operation is in work 1 awaiting execution.
The wait switch is modified to an exit for special opera-
tions. Single-channel hold is executed if messages are
written on tape or if records are dumped. All-channel
hold is executed during housekeeping or at check-
point.

Block CB09: The stacking table is moved up one
entry placing the next request in work 1 (D1X5001).

Block CBI0: A test is made of the low-order 2 bit of
work 1 (D1X5001), the entry moved from the stacking
table. If the table is not empty, this characteris a 4 or 9
(not a record mark) and control transfers via a TzB to
block cpii. If the table is empty (record mark has a
2 bit), control passes to CB12.

Block CB11: The stacking table address used to in-
sert requests is stepped down by five with an aam
159995; this sets the address to the next available table
location for the next request. Control passes via Chart
CA, connector 1 to start the new operation.

Block CBI2: Because the stacking table is empty,
the loop switch is turned off (set to zero) and control
exits from the data travel system to the main program.

Little Data Travel System

These routines perform all internal 10cs tape opera-
tions. The operations performed are mainly label and
retry operations for the Tsa routine.

Entrance to little pts is made through eight indi-
vidual routines, one for each type of tape operation.
Entry is made by means of a Rcv — TsL where the re-
ceive references the normal (error-free) exit of little ps.
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Internal Operations

Block CCO1: This block represents a composite of the
entries to little prs. The necessary tape operation is
performed by an indirect select of F000203 (select
address in the file table work area). The operation is
performed indirectly on F000205 (area in use), if
necessary. (See table on Chart CC.)

Block CC02, D6095: A character code representing
the operation in progress is placed into the pTs common
bit switch area at D006001. This code controls opera-
tion in the little pts after interrupt.

Block CCO3: A test is made on the channel code
(hundreds position of the select address) in the file
table work area at F0002032. Control transfers to an
individual channel routine by a series of TzB’s on the
channel character.

Blocks ccos and ccos represent one of the four per-
channel routines.

Block CC04, D2X6101: The channel ready switch
for this channel is turned off by setting the associated
bit at D1X5501 to one.

Block CCO05: Re-entry to little prs is assured after
interrupt by setting the little pts exit in the main pTs
(interrupt entry + 10 for this channel) to a transfer.

Block CC06, D6151: The transfer-out of the loop
(D6201) is set to Nop. If the loop exit has not been set
(A bit zero at D6201+2), casu 15 and the loop-exit
addresses are then interchanged so that a rLp to the
main program passes to the loop. The LiP 9 is then
executed.

Block CC07, D6201: This block represents a loop
located at the common entry points where the program
waits for an interrupt in non-interrupt program. At the
interrupt on this channel, control passes to main p1s
and then returns to little prs via the little pTs exit (in-
terrupt entry +10).

Block CC08: The loop exit modification switch (A bit,
hundreds position of D6201) is turned on (set to one)
after leaving the loop. This indicates that the loop exit
is used and must be modified before re-use. Exit from
this block is to the main program.

Block CC09, D2X6105: Entry to this block is from
the little pTs exit in the channel interrupt routine of
main prs. This exit is restored by altering its operation
code to a NoP by sBN operations on the A and B bits.

Block CC10, D6301: The loop (block cco) is reset
to allow escape on the final Lip. This is done by a soN
operation on the Nop, altering it to a transfer.

Block CC11: The tape unit is selected indirectly on
F000203 (file table work area, select address).

Block CC12: The 2 bit at D006001 (operation code)
is tested by a Tz instruction. When the 2 bit is zero, a
backspace, backspace file, or skip operation is indicated



and control passes to the normal exit. If the 2 bit is one,
control passes to block cci3.

Block CC13: A 1zB on the A bit of FO002052 (no
record length checking) transfers control to block ccis.

Block CC14: Further examination is made of the bits
in D006001 (operation code). If a forward space or a
write tape mark operation is requested, or the 1/0 in-
dicator is on after a read operation, control passes to
block ccis.

Block CC15: smac is adjusted for a write operation.
This adjustment is necessary to allow the length check-
ing routines to use identical coding for both read and
write. The adjustment is —6 for fixed length fields and
—10 for variable length fields.

Block CC16, D400101 (Fixed), D400201 (Variable):
sMAc is tested for correctness and the length of the
record is checked by calculating the correct length
and testing the last character for no group mark. For
fixed length records, the character after the record is
also tested to determine if it remains a group mark.

Block CC17, D6430: The record length error switch
is turned on by setting the 2 bit of E10024 to zero.

Block CC18, D6310: A trc instruction is executed to
determine if a parallel character transmission error
(pct) has occurred. If no error is indicated, control
passes to the normal exit for a return to the routine that
requested the tape operation.

Block CC19, D6370: The pct error switch is turned
on by setting the 1 bit of E10024 to zero. A Rp 03 s>
is executed; it is followed by a Tsa forcing a wait until
the operation is completed. This makes the status code
available to the message routine. The redundancy rou-
tine is used to test the characters resulting from the sst
operation because a valid error check cannot be made
on a RD 03.

Block CC20: A test is made on the bit switch (B bit)
in the file table work area at F0002052. This switch is
on (zero) if error checking is not desired in little pTs.
If it is on, control passes to the normal exit for a return
to the routine that requested the operation. If the
switch is off, control passes to the internal entry of the
15A routine via Chart DA, connector 4.

Special Operation Data Travel System

The special operation Data Travel System prepares for
scheduling all operations other than 10RD, 10WR, 10GET,
and 10puT. Control enters this routine from the macro
in the main program by a T1p to D7001. The macro con-
tains a code for the type of operation requested and
information necessary to perform that operation.

The special operation pts clears the stacking table
of requests for this file and performs the requested
operations, if necessary. It also tests the channel status

and takes necessary action if unusual conditions are
detected. It then decodes the operation and passes con-
trol to the proper subroutine where the requested
operation is performed.

Special Operations

Block CDO01, D700101: This routine is initialized by
extracting the 11p location +5 from casu 15 and placing
it in the exit pivot (D0099) of the routine. This address
is used indirectly to send the con-acon4 in the macro
to the prs common work area. The address in the exit
pivot is then incremented by five to bypass the con-
stants in the macro on the return.

Block CDO02: Operations after this block are con-
trolled by per-channel routines (i.e., a separate routine
for each channel). The specific routine for a channel
is found by locating the scheduler transfer address in
the file table entry and decrementing by 5. This modi-
fied address (special operation channel entry) is placed
in a transfer operaticn (D7005) and the transfer is
executed.

Block CD03, D2X7001: The address of the loop
(block cp11) is loaded into casu 15 to force a wait for
an interrupt after a Lip 9.

Block CD04, D7105: Blocks cpo+4, cpos, and cpos form
a subroutine which searches the stacking table for
requests on this file. This subroutine is entered by a
rcv — 1SL followed by three apcow’s containing: the
address of the first position of the stacking table, the
work area address for the con-acons of a requested
operation, and an alternate exit to address indirectly
if the table has been completely searched. The normal
exit (entry found this file) is a direct transfer to the
first apcon allowing control to pass through it.

Zone bits are stripped from the file table address of
the acon4 and this address is compared to the file table
address in the stacking table. An equal comparison
indicates that the entry in the stacking table is for this
file and control passes to block cpos.

Block CDO05: The next entry is located by adding 5
to the stacking table address. The units position of this
entry is tested for 2 bit zero. An effected transfer in-
dicates that this entry is a legitimate file table address
(units position is 4 or 9); control returns to block
cpo4 to test this new entry.

Block CD06, D7110: The request indicated by this
entry is sent to work 1 (D1X5001). The entry is over-
laid by moving up the remaining portion of the stack-
ing table. Control then passes from the subroutine to
the per-channel routine.

Block CD07: The stacking table operating address
located in the stacking routine (main p1s) is stepped
down 5 because an entry has been removed.

Block CDO08: A test is made on the operation code
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(D0070014) to determine if the operation requested
is 10POs, 10BSF, or 10FsF. If one of these operations is
indicated (2 bit zero), performance of the requested
operation is unnecessary and control passes to block
CDO9.

Block CD09, D7012: The number of operations
skipped is counted by stepping the space counter
(D007301) by 1. Control then returns to the stacking
table search routine (block cpos) to test the next entry.

Block CD10, D2X0205: This block represents en-
trance to pts by a rcv—1sL, the receive referencing the
special operation exit in the main prs start new opera-
tion routine, block ca19. In main brs, the switches
located in work 2 (D1X5101) are set to loop and
wait (the bit is set to one) and the channel ready switch
(D1X5501) is turned off (the bit is set to one.) The
per-channel loop is entered by a transfer to the Lip 9
in the common' entry pivots.

Block CD11, D2X0211: Control remains in the loop
until an interrupt occurs on this channel. The interrupt
causes entry to the prs routine (Chart CB, connector 1)
where normal tests are made on the previous opera-
tion. The operation specified in work 1, location
D1X5001 (entry removed from the stacking table), is
then started (wait switch on forces this operation).
Exit is made from the main pts via block ca19 (Chart
CD, connector 3) to block cpo4.

Block CDI12, D2X7020: The test is made on the
operation code (D0070014) for 8 bit zero and 2 bit
zero (hold condition). If this condition is recognized,
control passes to block cpis.

Block CDI13: If the channel ready switch is on
(D1X5501, bit zero), the operation has been com-
pleted and control returns to the main program via
the Lip to loop at D994822.

Block CD14: The address of the fixed section of the
file table in the channel work area is compared to that
in the pTs common work area. An unequal comparison
indicates that the operation started for the requested
file has been completed. Recognition of this condition
returns control to the main program.

Block CD15: The loop switch (D1X51011) is turned
on (A bit one) and the channel ready switch
(D1X5501) is turned off (bit one). A Lp 9 is made
and control passes to the loop (block cpi11). It will
remain in the loop until the operation is completed
and checked.

Block CD16, D2X7201: The per-channel Apcon’s
are sent to a common work area. These ApcoN’s are
the addresses for this channel, of work 2, the Lip to
loop, the restart channel entry, the restore address
for the special operation exit from main p1s, and the
linkage address for the error routine. These addresses
are used as linkages to operations for this channel.
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Block CDI17: The channel ready switch (D1X5501)
is tested. If it is off (bit one), control passes to the
pivots D7190, D007203, and then to D2X0205 to hold
the channel until ready. (This linkage is necessary to
set up return linkages and get to the proper per-chan-
nel routine.)

Block CDI8, D2X0211: This block represents a hold
for this channel. This is accomplished in the per-chan-
nel routine where the loop switch (D1X51011) is set
on (bit one) and the per-channel loop is entered to
wait for the interrupt.

Block CDI9: The channel number is obtained from
the select address of the file table and any zone bits
are stripped from it. Zone bits are also stripped from
the select address in the pts common work area.

Block CD20: The channel number in the pTs com-
mon work area is compared to that from the file table
select address. If the results of the comparison are
equal, the file has not been switched to another channel
and control passes to block cp22 to bypass restart of
the idle channel.

Block CD21: The restart apcon (D007204) in the
prs common work area is used to return to the old
channel and resume operations on that channel. After
starting the operation or if the stacking table is empty,
control passes to block cpi16 to send the apcon’s of the
new channel to the common work area.

Block CD22, D7210: The operation code and file
table address are moved to the per-channel work 2
(D1X5101). The special operation file table is then
moved to the per-channel file table work area.

Block CD23: The operation code (D0070014) is
tested by a series of TzB’s. The TzB’s allow entry to the
specific routines which perform the requested opera-
tion. The linkage for end-of-reel functions is in the
common bts work area at D007206. Linkage to other
special operations are located at the common entry
matnbe oa FAllacsa.
points as follows:

D7301 — IOPOS, IOBSP, IOFSP

D7304 — IORDS, IOWRS, IODMP

D7306 — IOHLD with EOFCK

D7401 — IOFSP, IOBSP (Primary Entry)
D7402 — FOFSP, IOBSP (Secondary Entry)

Special Operation Subroutines

These subroutines are included after the main program
if special operation macro-instructions requiring them
are used in the main program. The subroutines are
entered by pivots in the common entry points. If the
subroutine is not included on assembly, its pivot con-
tains linkage to the type subroutine where the mes-
sage, 00250 NO SUBRO, is written. When the subroutine
is included, a sasNn — LASN overlays the pivot with the
address of the subroutine entry.



Read Special, Write Special, and Dump Subroutines

Block CEQ1, D730401: Because all operations using
this subroutine require a special area address for the
operation, the areas must not be rotated. For this
reason, the area routine address in the file table portion
of the pTs common work area is replaced with the
address of a special routine (D730430) which steps
the record counter but does not rotate areas.

Block CE02: The address of the area in use (located
in the pTs common work area at D000205) is replaced
with the address of the operation requested (Apcon in
the macro).

Block CE03, D730402: The hundreds position of the
ACON14 containing the file table address from the macro
is tested for B bit zero. This bit is generated at assem-
bly when no hold parameter is given. If the TzB occurs,
the special operation is in hold mode and control
passes to block ckos.

Block CEO04: The special operation is not in hold
mode. Buffered operation is allowed by setting the
high-order B bit of the force counter to one. This simu-
lates an unforced condition in main pts and allows
immediate exit to the main program.

Block CEO05: Stacking mode is indicated by setting
the B bit of the units position of the select address
(D000203) to one. This alteration (stacking mode) in
the common work area applies to the next operation.
The start-new-operation entry (D007205) in the pts
common work area is stepped by 10 to bypass the
operations that move work 1 to work 2.

Block CEO06: For read-special or write-special opera-
tions, a TzB on the C bit in the operation code transfers

to the pivot at D007205 to allow entry to main pts at
D200501 + 10.

Block CEO07: The pmp operation is executed in-
directly on the apcon from the macro at D007002 in
the pTs common work area.

Block CE08: The file table for this file is moved from
the pTs common work area to the per-channel work
area. This file table indicates the proper operation in
progress.

Block CE09: The vrip-to-loop pivot in the pTs com-

mon work area is stepped by 10 to prevent alteration
of the loop and wait switches.

Block CE10: The channel ready switch is turned off
(D1X5501, bit one) and the rLip to loop returns con-
trol to the main program.

Block CE11, D730400: This routine, entered from
the interrupt routine in main pts, is used in place of
the normal area routine. The record counter location
for this file is calculated and is incremented by 1. Con-
trol then returns to the channel interrupt routine.

Position Tape Subroutine

Block CF01, D730101: The number of space opera-
tions requested by the macro is added to the space
counter in the pTs common work area (D007301). As
the number of available areas is considered in the cal-
culation of the total number of spacing operations to
be completed, the force counter is moved into the work
area at D007001.

Block CF02: The 2 bit of the operation code is tested
for zero status. If the bit is zero (10p0s), control passes
to block cro3 for further calculations on the number
of spacing operations.

Block CFO03: Because the stacking table has been
cleared, the force counter, for input files, reflects the
total number of areas available for the file, provided
that the 1/0 indicator is off. If these conditions are
satisfied (input, 1/0 indicator off), the number of
areas for the file is added to the result in the space
counter. The sign of this result is examined by a TzB
on the A bit. If backward spacing is indicated, the A
bit of the operation code is set to one, to make it a
backspace operation.

Block CF04, D730120: A TRs operation is performed.
If the 1/0 indicator is on, control passes to block cris.

Block CF05: The select address is placed in the pts
common work area if end of reel had been reached,
and the file is altered to a different tape address. The
tape is then selected by addressing D1X0203 indirectly.

Block CF06: The space counter containing the num-
ber of operations to be performed is reset-added into
casu 03, This casu is then interrogated with a TRz opera-
tion. If the transfer is effected, it indicates that the
spacing operations have been completed and control
passes to block cri5 via connector 1.

Block CFO07: Because spacing operations have not
been completed, the space counter is decremented by
1 and the record counter address in the file table is
calculated. This counter is then loaded into a casu in
preparation for the test at block crio.

Block CF08: A test is made on the A bit in the opera-
tion code. If the TzB is effected, the operation is a for-
ward space, and control passes to block cros; for A bit
one (backspace), control passes to block crio.

Block CF09, D730140: The forward space operation
is executed.

Block CF10: The record counter is tested for zero.
If it is zero, load point or beginning of file has been
reached and control passes to block cri5 to prepare
for area priming.

Block CF11: The record counter is reduced by 2.
(This is done because pTs steps the record counter up
one after interrupt.)
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Block CF12, D730127: The tape is backspaced. Con-
trol passes to block cr13 to prepare for the interrupt.

Block CF13, D730129: Mmac 11 is set to the area rou-
tine address in the per-channel work area by a Rcv—snp
operation. The address at this location is replaced with
the address of the routine in the positioning subroutine
that steps the record counter without rotating areas.
The LIP 9 is made to allow entrance to the loop to wait
for the interrupt.

Block CF14, D2X0211: Control remains in this loop
until an interrupt occurs on this channel. At this time,
control enters the main prs where normal checking of
the operation takes place until the special operation
exit in the interrupt routine is reached. Control passes
to block cF20 on its return to the position tape sub-
routine.

Block CF15, D730180: The wait switch, loop switch,
and force-counter-equals-zero switch are reset off and
the prime switch is turned on by send operations. These
switches are located in the per-channel work 2
(D1X5101) and in the following character. Control
passes via the per-channel linkage to the common error
routine to initialize for priming.

Block CF16, D730160: A test is made on the A bit
of the operation code. If the bit is zero (position
forward or forward space), control passes via Chart CF,
connector 1 to block cFis to prepare for the end-of-reel
routine.

Block CF17: Execution of this block takes place if a
tape has reached a tape mark, and a backspace or posi-
tion backward macro-instruction was given. The num-
ber of backspaces to be made are computed as follows:
The force counter is decremented to zero and its count
is extracted. This count is subtracted from the number
of areas for the file. The result is then subtracted from
the number of operations requested. Control passes
to block cr18 to test the result.

Block CF18: A Trz tests if the force counter is zero.
If the transfer is effected (proper positioning), control
passes to block cF15 to prepare to enter the end-of-reel
routine.

Block CF19: The 1/o indicator is turned off and
record-counter stepping is prevented for the next oper-
ation by setting the 2 bit of the ApM instruction in the
record-counter stepping routine (D730190) to zero.
This changes the apm to a cmp. Control returns to
D730127 (block cr12) to backpace over the tape mark.

Block CF20: Control enters this block after the inter-
rupt from the main prs special operation exit (block
cBo8). The exit (transfer to start new operation) is
restored to normal.

Block CF21: The 2 bit of the units position of this
per-channel work 2 (D1X5101) is tested. This bit is in

36

one status if end of file was reached. At EoF, no further
spacing operations are to be performed and control
passes to block cr2e. If the 2 bit is zero, control re-
turns via Chart CF, connector 2 for the next spacing
operation.

Block CF22: The per-channel switches (loop switch
and wait switch) are reset by sending the con-Acon4
from the macro to that field. Control passes to the
channel restart entry (Chart CB, connector 2), to start
the channel and return to the main program.

Block CF23, D730190: Control enters this block
after an interrupt to main pTs via the area routine
address (D1X0204) in the channel work area. This
block steps the record counter for the file by indirectly
addressing the previously computed address. Control
returns to main pTs to continue operation.

Space File Subroutine

These routines are entered on recognition of a space
file operation in the special operation per-channel rou-
tine. Blocks cco1 through ccos are located in the special
operation routine. The remaining blocks refer to the
space file subroutine which is included if the user
specifies a space file operation.

Block CGO01, D2X7030: The B bit of D007401 is
tested for zero; this condition indicates that the search
file routine is busy. If it is not busy (B bit one), con-
trol transfers to block ccos to initialize for entry to the
routine.

Block CG02, D74022: The 1 bit of L,D007402 is set
to zero to indicate a hold situation. Control transfers to
the secondary entry of the space file subroutine via
pivot D7402.

Block CG03: A rcv—sND 03 moves the per-channel
ADCON to the work area. These apcon’s provide specific
addresses in the p1s per-channel routines.

Block CG04: A test is made on the X bit of D1X4401.
The bit zero (1 bit for channel 21, etc.) indicates that
the channel is ready and control transfers to block
CGO6.

Block CGO05: The X bit of L,D007402 is set to zero
to turn off the channel ready switch.

Block CGO06, D740101: A rcv—sND 02 is used to move
the con-acon4-apcoN of the macro to the work area.
The select instruction for the routine is initialized (not
shown) by placing the file table address in the select
operation. The A bit of D007411 is set to zero to indi-
cate that a space file operation is in progress. This is
necessary because the space file operation is initiated
and control is returned to the main program to con-
tinue processing during the operation.

Block CGO7: The B bit of D007411+2 is tested for



zero; this condition indicates hold. If hold is not rec-
ognized, control transfers to block ccie.

Block CG08, D7460: The stacking table size (W14)
is placed into casu o2. This casu is used to count re-
quests as the entries in the stacking table are processed.
The address of the per-channel stacking table is loaded
into casu 06 and +24 is added to it to calculate the
address of the first entry in the stacking table. The re-
sultant address is unloaded into the sBN operation of
block ccos.

Block CG09: The loop switch of the last (next) entry
in the stacking table is turned on with a sBN A opera-
tion. The address of this operation is then incremented
by 5 so that it addresses the next entry in the stacking
table. casu 02 is decremented by 1 to indicate the pres-
ent number of entries.

Block CGI10: casu o2 is tested to determine if it is
plus. If it is plus, control returns to block cco9 to proc-
ess the next stacking table entry.

Block CG11: A +5 is loaded into casu o2. This re-
sults in a hold after the exit from this routine by turn-
ing the loop switch or before performing a Lip to loop.

Block CGI12, D7403: The exit pivot address at
D007403 is incremented by an aAaM 02 operation. casu
02 normally contains +10; however, for a hold opera-
tion, casu 02 contains +5. If 10 is added to the address,
the switch setting is bypassed before the vLip tc loop;
if 5 is added, the loop switch is set on before entering
the loop.

Block CG13: The channel busy switch (A bit of
D007402) is tested for zero. If it is zero (busy), con-
trol passes to the exit pivot at D007403. For a hold
situation, the loop switch is on and control stays in the
loop until the next interrupt; for a non-hold situation,
no switches are set and control returns to the main
program.

Block CGI14, D40201: This block represents the sec-
ondary entry to the space file subroutine. The principal
uses of this entry are from the channel schedulers when
the stacking table is empty and another operation may
be initiated for a buffered space file operation. The
secondary entry is also used when the search routine
is busy on another operation and a space file operation
is requested. When this condition occurs, a hold is
necessary and control must wait in the loop until the
last operation is completed. A test is made for the 1 bit
zero of E007402. If no hold condition is recognized
(A bit of D007402 set to zero). control passes to
block ccis.

Block CGI15, D7450: The exit at D007403 is de-
creased ten so that the loop and wait switches are set
after exit to hold control in the loop. The 1 bit of

L,D007402 is set to one to turn the hold switch on and
the A bit of L,D007402 is set to zero to indicate chan-
nel busy.

Block CG16: The operation code and file table ad-
dress from the macro are moved to the per-channel
work 2 field. A snp 03 is used to move the section 2
portion of the file table to the per-channel file table.

Block CG17: The literal 000-0 is sent to the next
5-character position after the per-channel file table to
set the length check bit to zero. The tape is selected
indirectly.

Block CGI8: This block represents a switch that
transfers control to block cc20 on the first pass, and to
the exit (cc19) on all other passes.

Block CG19, D7410: This block is an exit that is
modified by the receive of linkage to the Lip to loop
and causes entry to block c623, cG24, cG25, €627, or cGe8
depending on the point of exit.

Block CG20: The first pass switch (block cci18) is
turned on by setting the 2 bit of L,D007402 to one.

Block CG21: A tsa operation is made to test the 1/0
indicator. If the 1/0 indicator is not on, control passes
to block cces.

Block CG22, D7440: The 1/0 indicator is turned off
and a backspace operation is initiated to backspace
over the tape mark. Control links to the exit which sets
up the re-entry to connector 6.

Block CG23, D7415: The A bit of the operation code
(D007411) is tested for zero. If a forward space file
condition (zero status) is not recognized, control
passes to block caezs.

Block CG24, D7430: A forward space operation is
initiated. Control links to the Lip to loop and the re-
ceive references the exit (block c¢619) to return control
to connector 7.

Block CG25, D7420: A backspace file operation is
initiated.

Block CG26: The 4 bit of 1.,D007402 is set to one
status to indicate a backspace file operation to the
restart program. Control links to the rip to loop, the
receive referencing the exit at block cc19 to return con-
trol to connector 9.

Block CG27: A forward space operation is initiated
to test for a tape mark. The 4 bit of L,D007402 is set
to zero to turn off the backspace file indicator to indi-
cate the condition to the restart program. Exit is made
to the L1p to loop which sets up entry connector 10 for
return to this routine.

Block CG28: The operation at block cc27 was not a
tape mark. A backspace operation is initiated and
linkage is made to the exit to set up connector 8 on
return, to retry the operation.
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Get and Put Routines

A get or put macro enters the get or put section of
the file table with a mrcv—rsL operation. The basic
operations (fixed length records) performed in the
file table are:

1. If get, the current data record is moved to the
work area; if put, the work area is moved to the record
area.

2. The record counter is stepped by 1. This counter
was initialized to a constant equal to: - (blocking
factor —1).

3. The record counter is tested for a change of sign
(TzB on A bit). If the transfer is effected (counter
negative ), the last data record has not been used. After
the last data record is used, the counter sign changes
to plus. Control then falls through the 1zB to a TIP to
the scheduler transfer address (request entry).
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4. Control enters the area routine from main pts and
the next area is made available. This routine rotates
area addresses that locate the first data record of each
area. The addresses are used to move the data records.
The record counter is then reset to — (blocking factor
—1) and control returns to the main program.

5. If the transfer on zero bit (data record counter
sign) was effected, the data record length is added to
the send address for data records to obtain the address
of the next data record.

The data-moving portions of the get/put routines
lie in the main program in sections 7 (get) and 8 (put)
of the file table. These routines are generated by
macro-generators and are of many configurations. Each
given configuration is dependent on the parameters
of the macro 10FTB. These parameters govern the in-
clusion or exclusion of many small single-utility rou-
tines and the linkages to them.
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CSDTS detects errors; Cserr processes the error con-
ditions in the following order:

1. Incorrect record length (if record length check-

ing is specified).

2. Channel check caused by a read pcr or write PCT.

If no error occurs or after an error is corrected, CSERR
interrogates the 1/0 indicator and transfers to Ccseor
if the indicator is on.

The cserr section of 10cs is discussed in two ways:
1) The relationship between the common error han-
dling routine and the channel interrupt or the little
pts error detection routines (Chart DA), and 2) The
individual routines that process the various error con-
ditions (Charts DB-DF).

TSA—DTS Relationship

CHANNEL INTERRUPT

Block DAOI, D2X03: An automatic interrupt occurs
when any of the following operations is completed:
RD, FSP, WR, DMP, WTM, SKP, BSP, or BSF. Control passes
to the interrupt program of the channel on which the
operation took place.

Each channel has a channel interrupt routine as well
as other routines that are necessary for per-channel
operation. These routines are usually identical except
for the tags. Example: the entry tag of channel 20
interrupt routine is D2003; that of the channel 21 in-
terrupt routine is D2103. All references to a typical
channel in this flow chart are to channel 2X. To locate
the same routine for another channel, substitute the
channel number for the second digit of the tag and
look up the tag in the symbolic analyzer. To conserve
memory space, the channel interrupt program is ini-
talized during the erasable part of housekeeping. By
means of a TIp to the channel interrupt tag D2X03 and
the Lip 2X00 there, the channel X word 0 (storage
location 2X00) is set up with the ad<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>