






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ENSCRIBE FILE CREATION:

CREATION EXAMPLES

Using the CREATE procedure to create this file, source program, the

partitioning would be described in the following partition array:

.partarray [0:36]

.
.

=

[

5,
"$PART1
"SPART2
"$PART3
"$PART4
"$PART5
64,

64,

64,

64,

"TAII ] ;

Gam Gn S G G G Pm w v Arm Gm gms Sme Qs Qe Pt Gom G Pma gme Om gme P

partition params array.
extra partitions.

num
vol
vol
vol
vol
vol
pri
pri
pri
pri
pri
sec
sec
sec
sec
sec

partial

key
key
key
key
key

name of
name of
name of
name of
name of
ext for
ext for
ext for
ext for
ext for
ext for
ext for
ext for
ext for
ext for
key
value
value
value
value
value

for
for
for
for
for

first extra.
second extra.
third extra.
fourth extra.
fifth extra.
first extra.
second extra.
third extra.
fourth extra.
fifth extra.
first extra.
second extra.
third extra.
fourth extra.
fifth extra.
length = 2.
SPARTL.
SPART2.
SPART3.
SPART4.
SPARTS.






SECTION 6

ENSCRIBE FILE LOADING

The File Utility Program (FUP) can be used tco load data into an
existing file.

The FUP commands related to file loading are:

LOAD

Data is loaded into an existing structured disc file by means of
the LOAD command. (The LOAD command does not load any related
alternate key files.) PFor key-sequenced files, the percentage of
data block and index block space to be left for future insertions
(i.e., slack space) can be specified.

LOADALTFILE

Alternate key files are loaded with the alternate key records of a
specified file by means of the LOADALTFILE command. A slack
percentage can be specified. This command always performs a sort
of the alternate key records before the actual load is performed.

BUILDKEYRECORDS

Because some systems may have insufficient disc space for the sort
operation, the alternate file load operation can be separated into
two steps by first performing a BUILDKEYRECORDS operations; the
input to BUILDKEYRECORDS is the "primary" file for which the
alternate key records are to be built; this output (which can be to
a magnetic tape file) are the file”s alternate key records. The
key records on tape can then be loaded into the alternate key file
by means of a COPY or LOAD command.

For an explanation of how to run the FUP program, refer to "Running
FUP" in Section 5.
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THE FUP LOAD COMMAND

The LOAD command is used to load data into a structured disc file
without affecting any associated alternate key files. Existing data
in the file being loaded is lost.

For key-sequenced files, the input records can be in sorted or
unsorted order (unsorted is assumed unless the "SORTED" option is
specified). Also for key-sequenced files, the percentage of slack
space to be left for future insertions to the file can be specified.

The form of the LOAD command is:

LOAD <in file name> , <destination file name>
[ , <load option> ] ...
where
<in file name>
specifies the file containing the records to be loaded.
<destination file name>
specifies an existing disc file to be loaded.
<load option>

for destination key-sequenced files, specifies whether or
not the <in file> records are in sorted order (and,
therefore, if a sort should be performed) and specifies load
options; for any type destination file, specifies the <in
file> format. <load option> is one of

SORTED

<in option>

<key-seq option>
PARTOF $<volume name>

SORTED

for a key-sequenced destination file only, specifies that
the records in the <in file> are in the destination file’s
key field order and therefore that a sort of the <in file>
records should not be performed. If omitted, a sort of the
<in file> records is performed before the loading of the
<destination file> takes place.
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<in option>

specifies the format and control of the in file.
<in option> is one of

{ RECIN <in record length>
| BLOCKIN <in block length>
{ TRIM "<trim character>"

{ SHARE *
| [ NO ] UNLOADIN mag tape
. [ NO ] REWINDIN mag tape
| SKIPIN <num eofs> mag tape

. REELS <num reels> ] mag tape

See "FUP" in the "GUARDIAN Command Language and Utilities
Manual" for an explanation of the above options.

<key-seq option>

specifies options pertaining to loading key-sequenced files.
<key-seq option> is one of

MAX <num records>

SCRATCH <scratch file name>
SLACK <percentage>

DSLACK <percentage>

ISLACK <percentage>

PARTOF $<volume name>

for key-sequenced, partitioned files only, specifies that
only the partition designated by <destination file name> is
to be loaded; $<volume name> is the volume where the
primary partition of the <destination file> resides. (To
load only the primary partition, the name of the primary
partition is specified as the <destination file name>.)

example

LOAD STAPE, ksfile, SORTED, DSLACK 10
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Considerations

e Disc Space Requirement for the SORT Option

If the <in file> records must be sorted, then during the sorting

phase, disc space for both the sort scratch file and for the

<destination file> must exist concurrently.

® Key-Sequenced File LOAD Options Explained

The syntax for the <key-seq option> is:

{ MAX <num records>
SCRATCH <scratch file name>
SLACK <percentage>
DSLACK <percentage>
ISLACK <percentage>

The following two options pertain to sorting the <in file> records.

Therefore, if "SORTED" has been specified, these options can be
ignored.

MAX <num records>

specifies the number of records in the <in file>. <num records>
is given as a value in the range of {0:2099999999}. The <num
records> value is used to determine the size of the scratch file
used by the SORT process. If omitted, 10,000 is used. This
value need not be exact, but if given, should equal-to or
greater-than then actual number of records in the <in file>.

SCRATCH <scratch file name>
specifies a <file name> or $<volume name> to be used for

temporary storage during the sorting phase. If omitted, a
scratch file on the default volume is used.

The following options specify the minimum percentage of space to be
left in index and/or data blocks for future insertions. Note that
if space is not available when an insertion is made, a "block
split" will occur.

SLACK <percentage>

specifies the minimum percentage of slack space in both index and

data blocks. <percentage> is specified as a value in the range

of {0:99}. If this option is omitted, 0 percentage will be left

for slack space.
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- DSLACK <percentage>

specifies the minimum percentage of slack space in data blocks.
If omitted, the "SLACK <percentage>" value is used.

- ISLACK <percentage>

specifies the minimum percentage of slack space in index blocks.
If omitted, the "SLACK <percentage>" value is used.
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THE FUP LOADALTFILE COMMAND

The LOADALTFILE command is used to generate from a specified primary
file the alternate key records associated with a designated alternate
key file and load those records into that file. Slack space for
future insertions can be specified.

The form of the LOADALTFILE command is:

LOADALTFILE <key file number> , <primary file name>
[ , <key-seq option> ] ...
where
<key file number>

specifies the alternate key file to be loaded. <key file

number> is an integer in the range of {0:255} indicating an

alternate key file of the <primary file>. The alternate key
, file must already exist.

<primary file name>

specifies an existing primary file whose alternate key
records are to generated and loaded into the file indicated
by <key file number>.

<key-seqg option>

specifies options pertaining to loading the alternate key
file. <key-seq option> is one of

MAX <num records>

SCRATCH <scratch file name>
SLACK <percentage>

DSLACK <percentage>

ISLACK <percentage>

example

LOADALTFILE 0, ksfile, DSLACK 10
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Considerations

e How LOADALTFILE Works

Execution of this command causes a sort to be performed. The
primary file is read sequentially via its primary key field. For
each record read from the primary file, one or more alternate key
records are generated and written to the SORT process. When the
sort completes, the sorted records are read from the SORT process
then loaded into the indicated alternate key file.

Note that during the sorting phase, disc space for the sort scratch
file and for the alternate key file must exist concurrently.

e LOADALTFILE and Null Alternate Key Fields

Any "NULL" specification defined for a key field will be honored
(i.e., an alternate key record will not be generated for a field

having a null character defined if the field consists solely of the
null character).

e LOADALTFILE and NO UPDATE Alternate Key Fields

Any "NO UPDATE" specifications will be ignored.

® Key-Sequenced Options

The syntax for the LOADALTFILE key-sequenced options is

MAX <num records>

SCRATCH <scratch file name>
SLACK <percentage>

DSLACK <percentage>

ISLACK <percentage>

The following two options pertain to sorting the alternate key
records generated from the <primary file>.

- MAX <num records>

specifies the number of records in the <source file>. <num
records> is given as a value in the range of {0:2099999999}. The
<num records> value is used to determine the size of the scratch
file used by the SORT process. If omitted, 10,000 is used. This
value need not be exact, but if given, should equal-to or
greater-than then actual number of records in the <source file>.
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— SCRATCH <scratch file name>

specifies a <file name> or $<volume name> to be used for
temporary storage during the sorting phase. If omitted, a
scratch file on the default volume is used.

The following options specify the minimum percentage of space to be
left in index and/or data blocks for future insertions. Note that
if space is not available when an insertion is made, a "block
split" will occur.

- SLACK <percentage>
specifies the minimum percentage of slack space in both index and
data blocks. <percentage> is specified as a value in the range
of {0:99}. If this option is omitted, 0 percentage will be left
for slack space.

- DSLACK <percentage>

specifies the minimum percentage of slack space in data blocks.
If omitted, the "SLACK <percentage>" value is used.

- ISLACK <percentage>

specifies the minimum percentage of slack space in index blocks.
If omitted, the "SLACK <percentage>" value is used.
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THE FUP BUILDKEYRECORDS COMMAND

The BUILDKEYRECORDS command is used to generate the alternate key
records for specified key fields of a specified structured disc file
and write those records to a designated file (not necessarily the
destination alternate key file). If the output file is not the
destination file, the alternate key records generated by BUILDKEY-
RECORDS are then loaded (possibly after being sorted) into the
destination alternate key file by means of a LOAD command. (This is
done in lieu of a direct load of the alternate file via a LOADALTFILE
command when limited system resources do not permit such an
operation.) Note that the output of BUILDKEYRECORDS can be the actual
destination alternate key file; however, the alternate key loading
will not be as efficient as using a LOAD command.

The form of the BUILDKEYRECORDS Command is:

BUILDKEYRECORDS <primary file name> , <out file name> ,

<key specifier 1list> [ , <out option> ] ...

where
<primary file name>
specifies an existing primary file whose alternate key
records are to be generated. The primary file must have one
or more alternate key fields defined.

<out file name>

specifies an existing file where the alternate key records
generated by this command are to be written.
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<key specifier list>

specifies one or more alternate key fields of <primary file
name> whose corresponding alternate key records are to be
generated. <key specifier list> is of the form

1 <key specifier> 1
( <key specifier> , ... )

<key specifier>
is a two-byte value that uniquely identifies the
alternate key field. It is specified as either
"[<cl>]<c2>"
a one- or two-character string within quotation
marks (if <cl> is omitted, then <cl> is treated as a
zero (0)); or
[-32768:65535}

<out option>

specifies the format and control of the out file. <out
option> is one of

1 RECOUT <out record length>
{ BLOCKOUT <ocut block length>
PAD "<pad character>" )

{ EBCDICOUT
FOLD
| [ NO ] UNLOADOUT mag tape
[ NO ] REWINDOUT mag tape
| SKIPOUT <num eofs> mag tape

See "FUP" in the "GUARDIAN Command Language and Utilities
Manual" explanation of the above options.

example

BUILDKEYRECORDS myfile, $TAPE, ("ab","cd")
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Considerations

e How BUILDKEYRECORDS Works

The exXecution of this command causes the primary file to be read
sequentially via its primary key field. For each record read from
the primary file, one or more alternate key records are generated
and written to the <out file> (corresponding to the number of <key
specifiers> specified). If more than one <key specifier> is
specified, the corresponding alternate key file records are

generated in order of the ASCII collating sequence of <key
specifiers>.

e BUILDKEYRECORDS and NULL Alternate Key Fields
Any "NULL" specification defined for a key field will be honored

(i.e., an alternate key record will not be generated for a field

having a null character defined if the field consists solely of the
null character).

® BUILDKEYRECORDS and NO UPDATE Alternate Key Fields

Any "NO UPDATE" specifications will be ignored.

e BUILDKEYRECORDS and UNIQUE Alternate Key Fields

Any "UNIQUE" specifications are ignored; however, duplicate unique
key values will be detected when the alternate key file is loaded.
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FILE LOADING EXAMPLES
These examples illustrate file loading operations that require a
sequence of FUP commands to perform. The examples in this section
are:

l) Loading a Key-Sequenced file

2) Adding an Alternate Key to a file having Alternate Keys

3) Adding an Alternate Key to a file not having Alternate Keys

4) Reloading a single Partition of a Partitioned Key-Sequenced
file

5) Loading a single Partition of a Partitioned Alternate Key file

Example 1. Load a Key-Sequenced File
The file is designated
$voll.svol.partfile.

It is a Key-sequenced file having three partitions. The secondary
partitions are

$vol2, the first secondary partition, and
$vol3, the second secondary partition.

Records having a primary key value in the range of zero up to, but not
inciuding "HA" are to be exist in the primary partition; records
having a primary key value in the range of "HA" up to, but not
including "RA" are to exist in the partition on the volume "$vol2";
records having a primary key value of "RA" or dgreater are to exist in
the partition on the volume "$vol3".

The records to be loaded into this file are 128-bytes in length and
are on tape in unsorted order (the tape is written with one record per
block).

The FUP commands to perform this operation are

-VOLUME Svoll.svol
-LOAD S$TAPE, partfile

This reads the records from tape and sends them to the SORT
process. When all records have been input, sorting begins.
When the sort is finished, the records are read from the SORT
process and loaded into the file according to the file”s
<partial Key value> specifications. The data and index block
slack percentage is zero (0).
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Example 2. Add an Alternate Key to a File Having an Alternate Key

The file to which the key is to be added, the primary file, is
designated

Svoll.svol.prifile.

The primary file has one alternate key file designated

Svoll.svol.altfile.

The alternate key records for the new key field will be added to this
file.

The <key specifier> for the new key is "NM", the <key offset> in the
record is four (4), the <key length> is twenty (20), a "null value" of
" " (blank) is specified for the new key field.

The FUP commands to perform this operation are

~-VOLUME $voll.svol
-ALTER prifile, ALTKEY ( "NM", KEYOFF 4, KEYLEN 20, NULL " " )
-LOADALTFILE 0, prifile, ISLACK 10

The LOADALTFILE command loads <key file number> zero (0) of
"prifile", "S$voll.svol.altfile" with the alternate key records
for <key specifier> "NM" and for any other alternate keys
defined for key file zero (0). An index block slack percentage
of ten (10) is specified.
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Example 3. Add an Alternate Key to a File Not Having Alternate Keys

The file to which the key is to be added, the primary file, is
designated

$voll.svol.filea.

It is an entry-sequenced file.

The new alternate key file will be designated
$voll.svol.fileb.

The alternate key records for the new key field will be added to this
file.

The <key specifier> for the new key is "XY", the <key offset> in the
record is (0), the <key length> is ten (10).

The FUP commands to perform this operation are

-VOLUME S$voll.svol

~CREATE fileb, type K, rec 16, keylen 16

-ALTER filea, ALTFILE ( 0, fileb ), ALTKEY ( "XY", KEYLEN 10 )
-LOADALTFILE 0, filea

The CREATE command creates the alternate key file
"Svoll.svol.fileb". The record length and key length are
specifies as 16 bytes (2 for key specifier + 10 for the
alternate key field lengths + 4 for the primary key length).

The ALTER command changes the file label for "filea™ so that it
references "fileb" as <alternate key file> 0, and contains the
definition for the key field specified by <key specifier> "XY".

The LOADALTFILE command loads <key file number> zero (0) of
"filea"™, "S$voll.svol.fileb" with the alternate key records for
<key specifier> "XY". An index block slack percentage of zero
(0) is implied.
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Example 4. Reload a Single Partition of Key-Sequenced, Partitioned
File

The primary partition of the partitioned file is
Svoll.svol.partfile
Partitions of "partfile" exist on
$vol2, the first secondary partition, and
$vol3, the second secondary partition.
The secondary partition (on "$vol2") is to be loaded.
The FUP commands to perform this operation are

-VOLUME S$voll.svol

-SET LIKE $vol2.partfile

-SET NO PARTONLY

-CREATE temp

-DUP S$vol2.partfile, temp, OLD, PARTONLY

-LOAD temp, $vol2.partfile, SORTED, PARTOF S$voll
-PURGE temp

The SET and CREATE command create a file identical to
"Svol2.svol.partfile” except that the file is designated a
non-partitioned file by means of "NO PARTONLY".

The DUP command duplicates the data in the secondary partition
"Svol2.svol.partfile" into "$voll.svol.temp”.

The LOAD command reloads the secondary partition
"$Svol2.svol.partfile”. Note that the "SORTED" option is
specified because the records in the "temp" file are already in
sorted order.
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Example 5. Load a Single Partition of Partitioned, Alternate Key File
The primary file is designated
$voll.svol.prifile.

It is a key-sequenced file having a primary key field length of ten
(10). It has three alternate key fields defined by the <key
specifiers>

IlFllI, "F2", and IIF3I|
Bach of these alternate key fields are ten (10) bytes in length.

All alternate key records are contained in one alternate key file that
is partitioned over three volumes; each volume contains the alternate
key records for one alternate key field (the <key specifier> for the
alternate key field is also the <partial key value> for the secondary
partitions).
The primary partition of the partitioned, alternate key file is
Svoll.svol.altfile.
It contains the alternate key records for the <key specifier> "F1".
Partitions of the alternate key file "altfile" exist on
$vol2, the first secondary partition, and

Svol3, the second secondary partition.

specifier> "F2". "Svol3.svol.altfile" contains the alternate key
records for the <key specifier> "F3".

The alternate key records for the <key specifier> "F2" are to be
loaded into "vol2.svol.altfile".
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The FUP commands to perform this operation are

-VOLUME $voll.svol

-CREATE sortin, ext 30

-CREATE sortout, ext 30

-BUILDKEYRECORDS prifile, sortin, "F2", RECOUT 22, BLOCKOUT 2200

-EXIT .

:SORT

<FROM sortin, RECORD 22

<TO sortout

<ASC 1l:22

<RUN

<EXIT

:FUP

-VOLUME Svoll.svol

-1.OAD sortout, $vol2.altfile, SORTED, PARTOF $voll, RECIN 22,
BLOCKIN 2200

~-PURGE ! sortin, sortout

The CREATE commands create the disc file used as the output of
BUILDKEYRECORDS (which is also the input to SORT) and the disc
file to be used as the output of SORT.

The BUILDKEYRECORDS command generates the alternate key records
for the <key specifier> "F2" of "prifile" and writes the records

to "sortin". Record blocking is used to improve the efficiency
of disc writes.

The Tandem-supplied SORT program is used to sort the alternate
key records. The key field length for the sort is the same as
the alternate key record length (22, 2 for the <key specifier> +
10 for alternate key field length + 10 for the primary key field
length). The output file of the sort is "sortout".

The LOAD command loads the secondary partition
"Svol2.svol.altfile" with the alternate key records for the <key
specifier> "F2". Note that the record blocking here is
complementary to that used with BUILDKEYRECORDS.
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APPENDIX A
SEQUENTIAL I/O PROCEDURES

The Sequential I/0 procedures provide TAL programmers with a
standardized set of procedures for performing common input and

output operations. These operations include reading and writing IN
and OUT files, and handling BREAK from a terminal. The primary use

of these procedures is intended for TANDEM subsystem and user utility
programs. The primary benefit is that programs using these procedures
can treat different file types in a consistent and predictable manner.

Some characteristics of the Sequential I/O procedures are:
@ All file types are accessed in a uniform manner.

- PFile access characteristics, such as access mode, exclusion
modes, and record size, are selected according to device type
and the intended access.

- The Sequential I/0 procedures default characteristics are
set to facilitate their most general use.

® Error recovery is automatic. All fatal errors cause the display
of a comprehensive error message, all files to close and the
process to abort. The automatic error handling and/or the display
of error messages may be turned off. This allows the program to do
the error handling.

® The characteristics of Sequential I/O operations can be altered at
open time with the OPEN"FILE procedure. This is also possible
before or after the open time with the SET"FILE procedure. Some
optional characteristics are:

- Record blocking/deblocking

- Duplicative file capability where data read from one file is
automatically echoed to another file.

-~ An error reporting file where all error messages are directed.
When a particular file is not specified the error reporting
file is the home terminal.

® The Sequential I/0 procedures can be used with the INITIALIZER
procedure to make run-time changes. File transfer characteristics,
such as record length, can be changed using the Command Interpreter
ASSIGN command. (See "Interface with INITIALIZER and ASSIGN
Messages".)

® The Sequential I/O procedures retain information about the files
in file control blocks. There is one file control block (FCB)
for each open file plus one common file control block which is
linked to the other FCBs. (See FCB Structure.)



SEQUENTIAL I/O PROCEDURES

The Sequential I/0 procedures and their functions are:

CHECK "BREAK
CHECK"FILE
CLOSE"FILE
GIVE"BREAK

OPEN"FILE

READ"FILE
SET"FILE

TAKE"BREAK

WAIT"FILE

WRITE"FILE

checks whether the break key was typed
retrieves file characteristics

closes a file

disables the break key

opens a file for access by the Sequential I/O
procedures

reads from a file
sets or alters file characteristics
enables the break key

waits for the completion of an outstanding I/0
operation

writes to a file

The Sequential I/0 procedures also contain a set of Defines and

Literals that:

Allocate control block space (see "OPEN"FILE").

Specify open characteristics (see "OPEN"FILE").

Set file transfer characteristics (see "SET"FILE").

Check file transfer characteristics (see "CHECK"FILE").

Note that in the description of the procedure parameters, the
commercial at symbol "@" is used to indicate the address of an
object, not the object itself. For example, when specifying a
file name to the SET"FILE procedure, the file name parameter
should be passed as follows:

CALL
where

@buf

A

ET"FILE { in"file , ASSIGN"FILENAME , @buf );

is the address of the array containing the

name of the file to be opened.
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SEQUENTIAL I/O PROCEDURES SOURCE FILES

The source file named $SYSTEM.SYSTEM.GPLDEFS is used with the
Sequential I/O procedures. It provides the TAL Defines for allocating
control block space, for assigning open characteristics to the file,
and for altering and checking the file transfer characteristics. The
TAL Literals for the Sequential I/O procedures error numbers are also
included. This file must be referenced in the program”s global area
before any internal or external procedure declarations or within a
procedure before any subprocedure declarations.

Like all other procedures in a TAL program, the Sequential I/O
procedures must be declared before being called. These procedures
are declared as external. The external declarations for these
procedures are provided in a system file named
S$SYSTEM.SYSTEM.EXTDECS. A SOURCE compiler command specifying this
file should be included in the source program following the global
declarations but preceding the first call to one of these procedures:

<global declarations>
?SOURCE $SYSTEM.SYSTEM.GPLDEFS
?SOURCE $SYSTEM.SYSTEM.EXTDECS ( <names of procedures desired> )

<procedure declarations>
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The CHECK"BREAK procedure tests whether the break key has been typed
since the last CHECK"BREAK.

The call to CHECK"BREAK is

<state> := CHECK"BREAK ( <common FCB> )
<file FCB>

where
<state>, INT,

indicates whether or not the break key has been typed.
Values returned in <state> are:

1
0

break key typed and break is enabled
break key not typed or break is disabled

<common FCB>, INT:ref,

<file FCB>, INT:ref,

identifies the file to be checked for break. <common FCB>
is allowed for convenience.

Example:

CALL TAKE"BREAK ( out”file )};

7 7
WHILE NOT ( break := CHECK"BREAK ( out”file ) ) DO
BEGIN

CALL WRITE"FILE ( out”file , buffer , count ):
END;

CALL GIVE"BREAK ( out”file );

CONSIDERATIONS

e If CR/LF on break is enabled, the default case, a carriage

return/line feed sequence is executed on the terminal where break
is typed.
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The CHECK"FILE procedure checks the file characteristics.

The call to CHECK"FILE is

<retval> := CHECK"FILE ( <common FCB> , <operation> )
<file FCB>

where
<retval>, INT,
is the value returned for the requested operation.
<common FCB or file FCB>, INT:ref,

identifies which file is checked. A <common FCB> can be
used for certain types of checks; a <common FCB> must be
must

used for the checks FILE"BREAKHIT, FILE"ERRORFILE,
and FILE"TRACEBACK. Specifying an improper FCB causes
an error indication.

<operation>, INT:value,

specifies which file characteristic is checked. The
<operation>s and their associated <retval>s are:

<operation> = FILE"ABORT " XFERERR, (file must be open)
<retval> := <bit value>

returns: 0 if the process is not to abort upon
detection of a fatal error in the file or
1 if the process is to abort.

<operation> = FILE"ASSIGNMASK],
<retval> := <high-order word of ASSIGN fieldmask>

returns the high-order word of the ASSIGN message
"fieldmask" in the FCB. This value generally has
meaning only after being set by the INITIALIZER
procedure.
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<operation> = FILE"ASSIGNMASK2,
<retval> := <low-order word of ASSIGN fieldmask>

returns the low-order word of the ASSIGN message
"fieldmask” in the FCB. This value generally has

meaning only after being set by the INITIALIZER
procedure.

<operation> = FILE"BLOCKBUFLEN,
<retval> := <block buffer length>

returns a count of the number of bytes used for blocking.

<operation> = FILE"BREAKHIT,
<retval> := <state of the break hit bit>

returns: 0 if the break hit bit is equal to zero in

the FCB or
1 if the break hit bit is equal to one in the
FCB.

The break hit bit is an internal indicator normally
used only by the Sequential I/O procedures.

When using the break handling procedures, do not use
FILE"BREAKHIT to determine if the break key has been

typed. 1Instead, the CHECK"BREAK procedure must be
called.

<operation> = FILE"BWDLINKFCB,
<retval> := <backward-link-pointer>

returns the address of the FCB pointed to by the backward
link pointer within the FCB. This indicates the
linked-to FCB”s that need to be checkpointed after an
OPEN"FILE or CLOSE"FILE.

<operation> = FILE"CHECKSUM, (file must be open)
<retval> := <checksum word>

returns the value of the checksum word in the FCB.
<operation> = FILE"CREATED, (file must be open)
<retval> := <state of the created bit>

returns: 0 if a file was not created by OPEN"FILE or
1 if a file was created by OPEN"FILE.
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<operation> = FILE"COUNTXFERRED, (file must be open)
<retval> := <count transferred>

returns a count of the number of bytes transferred in the
latest physical I/O operation.

<operation> = FILE"CRLF"BREAK, (file must be open)
<retval> := <state of cr/l1f break bit>

returns: 0 if no carriage return and line feed sequence
is to be issued to the terminal upon break
detection or
1 if this sequence is to be issued.

<operation> = FILE"DUPFILE, (file must be open)
<retval> := @<dupfile FCB>

returns the word address of the duplicate file FCB. A
zero is returned if there is no duplicate file.

<operation> = FILE"ERROR, (file must be open)
<retval> := <error>

returns the error number of the latest error that
occurred within the file.

<operation> = FILE"ERRORFILE,
<retval> := @<error file FCB>

returns the word address within the FCB of the reporting
error file. A zero is returned if there is none.

<operation> = FILE"ERROR"ADDR,
<retval> := @<error>

returns the word address within the FCB of where the error
code 1is stored.
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<operation> = FILE"FILEINFO (file must be open)
<retval> := <file info>
<file info>.<0:3> = file type, 0 = unstructured,
1l = relative,
2 = entry-sequenced,
3 = key-sequenced,
4 = edit,
8 = odd-unstructured.
.<4:9> = dev type.
.<10:15> = dev subtype.

File types 1-3 are described in Enscribe Disc Files,
ENSCRIBE Data Base Record Manager Programming Manual,
in the File Management section.

The device type and device subtype are described in the
GUARDIAN Programming Manual, DEVICEINFO Procedure.

<operation> = FILE"FILENAME"ADDR,
<retval> := @<filename>

returns the word address within the FCB of the physical
filename.

<operation> = FILE"FNUM, (file must be open)
<retval> := <file number>

returns the file number.

<operation> = FILE"FNUM"ADDR,
<retval> := @<file number>

returns the word address within the FCB of the file
number. If the file is not open, the file number is -1.

<operation> = FILE"FWDLINKFCB,
<retval> := <forward-link-pointer>

returns the address of the FCB pointed to by the forward
link pointer within the FCB. This value indicates the
linked-to FCB“s that need to be checkpointed after an
OPEN"FILE or CLOSE"FILE.
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<operation> = FILE"LOGICALFILENAME"ADDR
<retval> := @<logical filename>

returns the word address within the FCB of the logical
filename. The logical filename is encoded as follows:

byte numbers

[0} [1] (81
<len><logical file name>

Eleni is the length of the logical file name in bytes
0:7;¢.

<operation> = FILE"LOGIOOUT, (file must be open)
<retval> := <state of the logioout bit>

returns: 0 to indicate there is no logical I/0
outstanding.
1 if a logical read is outstanding.
2 if a logical write is outstanding.

<operation> FILE"PHYSIOOUT, (file must be open)
<retval> := <state of the physioout bit>

returns: 0 to indicate there is no outstanding physical
I/0 operation.
l if a physical I/0 is outstanding.

<operation> = FILE"PRIEXT,
<retval> := <primary extent size>

returns the file”s primary extent size in pages.

<operation> = FILE"PRINT"ERR"MSG, (file must be open)
<retval> := <state of print errmsg bit>

returns: 0 if no error message is to be printed upon
detection of a fatal error in the file.
1 if an error message is to be printed.

<operation> = FILE"PROMPT, (file must be open)
<retval> := <interactive prompt character>

returns the interactive prompt character for the file
in <9:15>.
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<operation> = FILE"RCVEOF, (file must be open)
<retval> := <state of rcveof bit>

returns: 0 if the user does not get an end-of-file
(EOF) indication, when the last process([-pair]
having this process open, closes it.
1 if the user does get an EOF indication, when
this process closes.

<operation> = FILE"RCVOPENCNT, (file must be open)
<retval> := <$SRECEIVE opener count>

returns a count of current openers of this process {0:2}.
At any given moment openers are limited to a single
process[-pair].

<operation> = FILE"RCVUSEROPENREPLY, (file must be open)
<retval> := <state of the rcv-user-open-reply bit>

returns: 0 if the Sequential I/O procedures are to
reply to the open messages ($RECEIVE file).
1l if the user is to reply to the open messages.

<operation> = FILE"READ"TRIM, (file must be open)
<retval> := <state of the read trim bit>

returns: 0 to indicate the trailing blanks are not
trimmed off the data read from this file.
1 if the trailing blanks are trimmed.

<operation> = FILE"RECORDLEN,
<retval> := <record length>

returns the logical record length.

<operation> = FILE"SECEXT,
<retval> := <secondary extent size>

returns the file”s secondary extent size in pages.
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<operation> = FILE"LOGICALFILENAME"ADDR
<retval> := @<logical filename>

returns the word address within the FCB of the logical
filename. The logical filename is encoded as follows:

byte numbers

fol] [1] [8]
<len><logical file name>

?leni is the length of the logical file name in bytes
0:7}.

<operation> = FILE"LOGIOOUT, (file must be open)
<retval> := <state of the logioout bit>

returns: 0 to indicate there is no logical I/0
outstanding.
1 if a logical read is outstanding.
2 if a logical write is outstanding.

<operation> = FILE"PHYSIOOUT, (file must be open)
<retval> := <state of the physioout bit>

returns: 0 to indicate there is no outstanding physical
I/0 operation.
1l if a physical I/0 is outstanding.

<operation> = FILE"PRIEXT,
<retval> := <primary extent size>

returns the file”s primary extent size in pages.

<operation> = FILE"PRINT"ERR"MSG, (file must be open)
<retval> := <state of print errmsg bit>

returns: 0 if no error message is to be printed upon
detection of a fatal error in the file.
1l if an error message is to be printed.

<operation> = FILE"PROMPT, (file must be open)
<retval> := <interactive prompt character>

returns the interactive prompt character for the file
in <9:15>.




SIO: CHECK"FILE Procedure

<operation> = FILE"RCVEOF, (file must be open)
<retval> := <state of rcveof bit>

returns: 0 if the user does not get an end-of-file
(EOF) indication, when the last process[-pair]
having this process open, closes it.
1 if the user does get an EOF indication, when
this process closes.

<operation> = FILE"RCVOPENCNT, (file must be open)
<retval> := <$RECEIVE opener count>

returns a count of current openers of this process {0:2}.
At any given moment openers are limited to a single
process[-pairl].

<operation> = FILE"RCVUSEROPENREPLY, (file must be open)
<retval> := <state of the rcv-user-open-reply bit>

returns: 0 if the Sequential I/0 procedures are to
reply to the open messages (SRECEIVE file).
1l if the user is to reply to the open messages.

<operation> = FILE"READ"TRIM, (file must be open)
<retval> := <state of the read trim bit>

returns: 0 to indicate the trailing blanks are not
trimmed off the data read from this file.
1 if the trailing blanks are trimmed.

<operation> FILE"RECORDLEN,
<retval> := <record length>

returns the logical record length.

<operation> = FILE"SECEXT,
<retval> := <secondary extent size>

returns the file”s secondary extent size in pages.
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<operation> = FILE"SEQNUM"“ADDR
<retval> := @<sequence number>

returns the word address within the FCB of an INT (32)
sequence number. This is the line number of the last
record of an edit file. For a non-edit file this is the
sequence number of the last record multiplied by 1000.

<operation> = FILE"SYSTEMMESSAGES, (file must be open)
<retval> := <system message mask>

returns a mask word indicating which system messages the
user handles directly. See SET"FILE for the format.

A zero indicates that the Sequential I/0 procedures
handle all system messages.

<operation> = FILE“TRACEBACK,
<retval> := <state of traceback bit>

returns: 0 if the P-relative address should not be
appended to all SIO error messages
1 if the P-relative address should be
appended to all SIO error messages

<operation> = FILE"USERFLAG,
<retval> := <user flag>

returns the user flag word. (See SET"FILE procedure,
SET"USERFLAG operation.)

<operation> = FILE"USERFLAG"ADDR
<retval> := @<user flag>

returns the word address within the FCB of the user
flag word.

<operation> = FILE"WRITE"FOLD, (file must be open)
<retval> := <state of the write-fold bit>

returns: 0 if records longer than the logical record
length are truncated.
1 if long records are folded.
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<operation> = FILE"WRITE"PAD, (file must be open)
<retval> := <state of write-pad bit>
returns: 0 if a record shorter than the logical record
length is not padded with trailing blanks
before it is written to the file.
1l if a short record is padded with trailing
blanks.

<operation> = FILE"WRITE"TRIM, (file must be open)
<retval> := <state of the write=trim bit>

returns: 0 if trailing blanks are not trimmed from
data written to the file.
1 if trailing blanks are trimmed.
examples:

INT .infile"name;

@infile®name := CHECK"FILE ( infile , FILE"FILENAME"“ADDR) ;

INT .infnum;

@infnum := CHECK"FILE ( infile , FILE"FNUM"ADDR) ;

IF ( error := CHECK"FILE ( infile , FILE“ERROR ) ) THEN..

CONSIDERATIONS

® During the execution of this procedure the detection of any
error causes the display of an error message and the process
is aborted.
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The CLOSE"FILE procedure is used to close a file.

The call to CLOSE"FILE is

CALL { CLOSE"FILE ( i <common FCB> {
<error> := <file FCB>
, <tape disposition> )
where

<error>, INT,

is either a file management or Sequential I/O procedure
error number indicating the outcome of the close. 1In any
case, the file is closed.

If the abort-on-error mode, the default, is in effect,
the only possible value for <error> is zero.

<common FCB>, INT:ref,

identifies all files to be closed. 1If the break
for any file is currently enabled, it is disabled.

<file FCB>, INT:ref,

identifies the file to be closed. If the break for
the file is currently enabled, it is disabled.

<tape disposition>, INT:value
specifies mag tape disposition
where
<tape disposition>.<13:15>

rewind, unload, do not wait for completion
rewind, take offline, do not wait for completion
rewind, leave online, do not wait for completion
rewind, leave online, wait for completion

do not rewind, leave online

=W -HOo

example

CALL CLOSE"FILE ( common”fcb );
CALL CLOSE"FILE ( rcv'file );




SIO: CLOSE"FILE Procedure

CONSIDERATIONS

e Edit files or files that are open with write access and
blocking capability must be closed with the CLOSE"FILE
procedure or the data is lost.
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The GIVE"BREAK procedure returns break to the previous owner, the
process that had the break enabled before the last call to
TAKE " BREAK.

The call to GIVE"BREAK is

CALL GIVE"BREAK ( <common FCB )
<file FCB>

where
<common FCB>, INT:ref,
<file FCB>, INT:ref,
identifies the file receiving break. <common FCB> is

allowed for convenience. If break is not enabled, this
call is ignored.

example:

CALL TAKE"BREAK ( out”file );
WHILE NOT ( break := CHECK"BREAK ( out”file ) ) DO
BEGIN

CALL WRITE"FILE ( out"file , buffer , count );
END;

CALL GIVE"BREAK ( out”file );
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The OPEN"FILE procedure permits access to a file with the other

Sequential I/0O procedures.
The call to OPEN"FILE is
1 CALL i OPEN"FILE ( <common FCB>
<error> :=
R <file FCB>
, [ <block buffer> ]
+ [ <block buffer length> ]
+ [ <flags> ]
, [ <flags mask> ]
, [ <max record length> ]
[ <prompt char> 1
;, [ <error file FCB> 1)
where
<error>, INT,

<cC

<f

is a file management or Sequential I/O procedure error
indicating the outcome of the operation.

If the abort-on-open-error mode is in effect, the only
possible value of <error> is zero.

ommon FCB>, INT:ref,

is an array of FCBSIZE words for use by the Sequential I/0
procedures. Only one <common FCB> is used per process.
This means the same data block is passed to all OPEN"FILE
calls. The first word of <common FCB> must be initialized
to zero before the first OPEN"FILE call following a process
startup.

ile FCB>, INT:ref,

is an array of FCBSIZE words for use by the Sequential I/O
procedures. The <file FCB> uniquely identifies this file
to the other Sequential I/0 procedures. The <file FCB>
must be initialized with the name of the file to be opened
before the OPEN"FILE call is made.

See "Initializing the File FCB" following the description
of the FCB Structure.
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<block buffer>, INT:ref,

(optional) is an array used for record blocking and
deblocking. No blocking is performed if <block buffer> or
<block buffer length> is omitted, or if the <block buffer
length> is insufficient according to the record length for
the file, or if readwrite access is indicated.

Blocking is performed when this parameter is supplied,
the <block buffer> is of sufficient length, as indicated
by the <block buffer length> parameter, and blocking is
appropriate for the device.

The block buffer must be located within “G” [ 0:32767 ] of
the data area.

<block buffer length>, INT:value,

(optional) indicates the length, in bytes, of the <block
buffer>. This length must be able to contain at least one
logical record. For an edit file, the minimum length on

read is 144 bytes; on write, the minimum length is 1024
bytes.

<flags>, INT(32):value,

(optional) is used in conjunction with the <flags mask>
parameter to set file transfer characteristics. If omitted,
all positions are treated as zero. The bit fields in
<flags> are defined in Appendix A. These literals may be
combined using signed addition, since bit 0 is not used.

ABORT "OPENERR,

abort-on-open error, defaults to on. 1If on, and a
fatal error occurs during the OPEN"FILE, all files
are closed and the process abends. If off, the

file system or Sequential I/O procedure error number
is returned to the caller.

ABORT"XFERERR,

abort-on-data-transfer error, defaults to on. If on,
and a fatal error occurs during a data transfer
operation, like a call to any Sequential I/0 procedure
except OPEN"FILE, all files are closed and the process
abends. 1If off, the file system or the Sequential I/O
procedure error number is returned to the caller.
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PRINT"ERR"MSG,

print-error-message, defaults to on. If on, and a
fatal error occurs, an error message will be displayed
on the error file. This is the home terminal unless
otherwise specified.

AUTO"CREATE,

auto create, defaults to on. If on, and open access
is write, a file will be created provided one is not
already there. 1If no file code has been assigned, or
if the file code is 101, and a block buffer of
sufficient size is provided, an edit file is created.
The default extent sizes are 4 pages for the primary
extent and 16 pages for the secondary extent.

MUSTBENEW,

file must-be-new, defaults to off. This applies only
if AUTO"CREATE is specified.

PURGE"DATA,

purgedata, defaults to off. If on, and open access is
write, the data will be purged from the file after the

open. If off, the data is appended to the existing
data.

AUTO"TOF,

auto top-of-form, defaults to on. If on, the file is
open with write access and is a line printer or

process, a page eject is issued to the file within the
OPEN"FILE procedure.

NOWAIT,

nowait I/0, defaults to off or wait 1/0. 1If on,
nowait I/0 is in effect.

BLOCKED,

non-disc blocking, defaults to off. A block buffer of
sufficient length must also be specified.
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VAR"FORMAT,

variable length records, defaults to off, or fixed
length records. If on, the maximum record length for
variable length records is 254 bytes.

READ"TRIM,

read trailing blank trim, defaults to on. If on,
the <count read> parameter does not account for
trailing blanks.

WRITE"TRIM,

write trailing blank trim, defaults to on. If on,
trailing blanks are trimmed from the output record
before being written to the file.

WRITE"FOLD,

write fold, defaults to on. If on, writes that
exceed the record length cause multiple logical
records to be written. 1If off, writes that exceed
the record length are truncated to record length
bytes; no error message or warning is given.

WRITE"PAD,

write blank pad, defaults to on for disc fixed
length records and off for all other files. If on,
writes of less than record length bytes, including
the last record if WRITE"FOLD is in effect, are
padded with trailing blanks to £ill out the logical
record.

CRLF"BREAK,

carriage return-line feed (CR/LF) on break, defaults
to on. If on and break is enabled, a CR/LF feed
will be written to the terminal when break is typed.

<flags mask>, INT(32) :value,

(optional) specifies which bits of the flag field are
used to alter the file transfer characteristics. The
characteristic to be altered is indicated by entering a
one in the bit position corresponding to the <flags>
parameter. A zero indicates the default setting is used.
When omitted, all positions are treated as zeros.
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<max record length>, INT:value,

(optional) specifies the maximum record length for records
within this file. 1If omitted, the <max record length> is
132. The open is aborted with an SIOERR"INVALIDRECLENGTH,
error 520, if the file”s record length exceeds the <max
record length> and <max record length> is not zero. If the
<max record length> is zero, then any record length is
permitted.

<prompt char>, INT:value,

(optional) is used to set the interactive prompt character
for reading from terminals or processes. When not supplied,
the prompt defaults to "?". The prompt character is limited
to seven bits, <9:15>.

<error file FCB>, INT:ref,

(optional) specifies a file where error messages are
displayed for all files. Only one error reporting file is
allowed per process. The file specified in the latest open
is the one used. Omitting this parameter does not alter the
current error reporting file setting.

The error reporting file is used for reporting errors when

possible. If this file cannot be used or the error is with
the error reporting file, the default error reporting file

will be used. This is the home terminal.

If the error reporting file is not open when needed, it is
opened only for the duration of the message printing then
closed. Note that the <error file FCB> must be initialized.
See "Initializing the File FCB".

Considerations

e If AUTO"TOF is on, a top-of-form control operation is performed
to the file when the file being opened is a process or a line
printer and write or readwrite access is specified.

@ If the file is an edit file or when blocking is specified, either

read or write access must be specified for the open to succeed.
Readwrite access is not permitted.

A-20



SI0: OPEN"FILE Procedure

® When using OPEN"FILE to access a temporary disc file, AUTO"CREATE
must be disabled; otherwise the OPEN"FILE call results in a file
management error 13.

e All files opened with the OPEN"FILE procedure are opened with a

sync depth of one. One is the only possible sync depth; no other
can be set.

Example:
LITERAL prompt= ">", !prompt character
buffer”size = 144; Iminimum edit file buffer size
INT error,

.common”“fcb [ 0:FCBSIZE-1 ] := 0,

.in"file [ 0:FCBSIZE-1 ] := O,

.in"filename [0:11 ] := [ "SVOLUME SUBVOL FILENAME" ],
.buffer [ O:buffer”size >> 1 ];

INT(32) £flags := 0D,
flags"mask := ABORT"OPENERR; !return control on error

CALL SET"FILE ( in"file , INIT"FILEFCB );
CALL SET"FILE ( in"file , ASSIGN"FILENAME, Q@in"filename );
IF ( error := OPEN"FILE ( common”fcb ,

in“file ,

buffer ,

buffer”size ,

flags ,

flags"mask ,

prompt } ) THEN

BEGIN

]

! handle open error here
1

END;
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The READ"FILE procedure is used to read a file sequentially. file
must be open with read or readwrite access.
The call to READ"FILE is
i CALL } READ"FILE ( <file FCB>
<error> :=
’ <buffer>
' <count read>
, [ <prompt count> ]
r [ <max read count> ]
r [ <no wait> 1)
where
<error>, INT,
is a file system or Sequential I/0 procedure error
indicating the outcome of the read.
If abort-on-error mode is in effect, the only possible
values for <error> are:
0 = no error
1l = end-of-file
6 = system message (only if user requested system
messages, by SET"SYSTEMMESSAGES)
111 = operation aborted because of break (if break i
enabled)
If <no wait> is not zero, and if abort-on-error is in
effect, the only possible value for <error> is zero.
<file FCB>, INT:ref,
identifies the file to be read.
<buffer>, INT:ref,
is where the data is returned. The <buffer> must be
located within “G” [ 0:32767 ] process data area.
—
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<count read>, INT:ref,

(optional if <no wait> is not zero) is the count of

the number of bytes returned to <buffer>. If <no wait>
is not zero, then this parameter has no meaning and can
be omitted. The count is then obtained in the call to

WAIT FILE.

<prompt count>, INT:value,

(optional) is a count of the number of bytes in <buffer>,
starting with element zero, to be used as an interactive

prompt for terminals or interprocess files. If omitted,
the interactive prompt character defined in OPEN"FILE is

used.
<max read count>, INT:value,

(optional) specifies the maximum number of bytes to be
returned to <buffer>. If omitted or if <max read count>
exceeds the file”s logical record length, the logical

record length is used for this value.

<no wait>, INT:value,

(optional) indicates whether or not to wait for the 1/0
to complete in this call. If omitted or <no wait> is
zero, then wait is indicated. 1If <no wait> is not zero,
the I/0 must be completed in a call to WAIT"FILE.

example

WHILE NOT ( error := READ"FILE ( in"file , buffer ,
count ) ) DO

BEGIN

END;

CONSIDERATIONS

If the file is a terminal or process a WRITEREAD operation will
be performed using the interactive prompt character or <prompt

count> character from <buffer>.
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The SET"FILE procedure alters file characteristics and checks the
old value of those characteristics being altered.

The call to SET"FILE is

|

CALL 1 SET"FILE ( { <common FCB> } , <operation>
<error> := <file FCB>
, [ <new value>
, [ <old value>

[S—y——
~

where

<error>, INT,

is a file system or Sequential I/O procedure error
indicating the outcome of the SET"FILE.

If abort-on-error mode is in effect, the only possible
value for <error> is 2zero.

<common FCB>, INT:ref,
identifies those files whose characteristics are to be
altered. The <common FCB> can be used for certain
operations; it must be used for the operations
SET"BREAKHIT, SET"ERRORFILE, and SET"TRACEBACK. If an
improper FCB is specified, an error is indicated.
<file FCB>, INT:ref,

identifies the file whose characteristics are to be altered.
If an improper FCB is specified, an error is indicated.

<operation>, INT:value,

specifies the file characteristic to be altered. See "List
of SET"FILE Operations".

<new value>, INT:value,

specifies a new value for the specified <operation>. This
may be optional depending on the <operation> desired.
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<0ld value>, INT:ref,

is a variable in which the current value for the specified
<operation> is returned. This can vary from 1 word to 12

words

If <o0ld value> is omitted, the current value is not
returned.

LIST OF SET"FILE OPERATIONS

This is a list of the file characteristics which can be altered
by the SET"FILE procedure.

<operation>
<new value>
<old value>

specifies
<operation>
<new value>
<o0ld value>

specifies
<operation>
<new value>

<old wvalue>

specifies
operation

to initialize the file control blocks.

example

CALL SET"FILE ( in"file , ASSIGN"FILENAME , @in"filename );

and is useful in saving this value for reset later.

= ASSIGN"BLOCKBUFLEN (or, ASSIGN"BLOCKLENGTH)
= <new block length> (optional, file must be closed)
:= <block length> (optional)

the block length (in bytes) for the file.

= ASSIGN"FILECODE
= <new file code> (optional, file must be closed)
:= <file code> (optional)

= ASSIGN"FILENAME
= @<file name> (optional, file must be closed)
:= <file name> FOR 12 words (optional)

the physical name of the file to be opened. This
is not used when the INITIALIZER procedure is called
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<operation> =
<new value> =
<0ld value> :

ASSIGN"LOGICALFILENAME

@<logical file name> (optional, file must be closed)
= <logical file name> FOR 4 words (optional)

specifies the logical name of the file to be opened. The
<logical file name> must be encoded as follows:

byte numbers

[o] [1] [8]

<len><logical filename>

<len> is the length of logical file name {0:7}.

<operation> = ASSIGN"OPENACCESS
<new value> = <new open access> (optional, file must be closed)
<old value> := <open access>

(optional)

specifies the open access for the file.

The following literals
are provided for <open access>.

READWRITE"ACCESS (0)
READ"ACCESS (1)
WRITE"ACCESS (2)

Even if READ"ACCESS is specified, SIO actually opens the file
with READWRITE"ACCESS to facilitate interactive I/O0.

<operation> =
<new value> =
<old wvalue> :

ASSIGN"OPENEXCLUSION

<new open exclusion> (optional, file must be closed)
= <open exclusion> (optional)
specifies the open exclusion for the file. The following
literals are provided for <open exclusion>:

SHARE (0)
EXCLUSIVE (1)
PROTECTED (3)

<operation>

= ASSIGN"PRIEXT (or, ASSIGN"PRIMARYEXTENTSIZE)
<new value> = <new pri ext size> (optional, file must be closed)
<old value> := <pri ext size> (optional)

specifies the primary extent size (in units of 2048-byte blocks)
for the file.
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<operation> ASSIGN"RECORDLEN (or, ASSIGN"RECORDLENGTH)

<new value> = <new record length> (optional, file must be closed)
<0ld value> := <record length> (optional)

specifies the logical record length (in bytes) for the file.
For defaults, see step 6 under "Initializing the File FCB."

<operation> = ASSIGN"SECEXT (or, ASSIGN"SECONDARYEXTENTSIZE)
<new value> = <new sec ext size> (optional, file must be closed)
<0ld value> := <sec ext size> (optional)

specifies the secondary extent size (in units of 2048-byte
blocks) for the file.

<operation>
<new value>
<old wvalue>

INIT FILEFCB (file must be closed)
must be omitted

must be omitted

specifies that the <file FCB> be initialized. This operation
is not used when the INITIALIZER procedure is called to
initialize the file control blocks.

example

CALL SET"FILE ( common”fcb , INIT"FILEFCB );
CALL SET"FILE ( in"file , INIT"FILEFCB );

<operation> = SET"ABORT"XFERERR (file must be open)
<new value> = <new state> : (optional)
<0ld value> := <state> (optional)

Sets/clears abort on transfer error for the file. 1If on, and a
fatal error occurs during a data transfer operation, such as a

call to any Sequential I/O procedure except OPEN"FILE, all files
are closed and the process abends. If off, the file management

or Sequential I/O procedure error number is returned to the
caller.
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<operation> = SET"CHECKSUM
<new value> = <new checksum word>
<o0ld value> := <checksum word in FCB>

Sets/clears checksum word in the FCB. This is useful after

modifying an FCB directly (i.e., without using the SIO
procedures) .

<operation> = SET"CRLF"BREAK (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets/clears carriage return/line feed on break for the file.
If on, a CR/LF is executed on the terminal when the break
key is typed.

<operation> = SET"DUPFILE (file must be open)
<new value> = @<new dup file FCB> (optional)
<0ld value> := @<dup file FCB> (optional)

specifies a duplicative file for the file. This is a file
where data read from <file FCB> is printed. Defaults to no
duplicative file.

example

CALL SET"FILE (in"file, SET"DUPFILE, Qout”"file);

<operation> = SET"ERRORFILE
<new value> = @<new error file FCB> (optional)
<o0ld value> := @<error file FCB> (optional)

Sets error reporting file for all files. Defaults to home
terminal. If the error reporting file is not open when needed
by the Sequential I/0 procedures, it is opened for the
duration of the message printing then closed.
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<operation> = SET"OPENERSPID (file must be open)
<new value> = @<openers pid> (optional)
<0ld value> := <openers pid> FOR 4 words (optional)

Sets allowable openers <process id> for SRECEIVE file. This is
used to restrict the openers of this process to a specified
process. A typical example is using the Sequential I/0

procedures to read the startup message.
Note:

If "open message" = 1 is specified to SET"SYSTEMMESSAGES,
the setting of SET"OPENERSPID has no meaning.

<operation> = SET"PRINT"ERR"MSG (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets/clears print error message for the file. If on and a fatal
error occurs, an error message will be displayed on the error
file. This is the home terminal unless otherwise specified.

<operation> = SET"PROMPT (file must be open)
<new value> = <new prompt char> (optional)
<0ld value> := <prompt char> (optional)

Sets interactive prompt for the file. See the OPEN"FILE
procedure.

<operation> = SET"READ"TRIM (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets/clears read trailing blank trim for the file. If on, the
<count read> parameter does not account for trailing blanks.

<operation> = SET"RCVEOF (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets return EOF on process close for $RECEIVE file. This causes
an end-of-file indication to be returned from READ"FILE when the

receive open count goes from one to zero; the last close message
is received.

The setting for return EOF has no meaning if the user
is monitoring open and close messages.

If the file is opened with read-only access, the setting
defaults to on for return EOF.
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<operation> = SET"RCVOPENCNT (file must be open)
<new value> = <new receive open count> (optional)
<0ld value> := <receive open count> (optional)

Sets receive-open-count for the $RECEIVE file. This operation
is intended to clear the count of openers when an open already
accepted by the Sequential I/O procedures is subsequently
rejected by the user. See "SET"RCVUSEROPENREPLY".

<operation> = SET"RCVUSEROPENREPLY (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets user-will-reply for the $RECEIVE file. This is

used if the Sequential I/O procedures are to maintain the
opener”s directory and, therefore, limit opens to a single
process[-pair] while keeping the option of rejecting opens.

If <state> is one, <error> of six will be returned from a call
to READ"FILE when an open message is received and is the only
current open by a process|[-pair]. If an open is attempted

by a process and an open is currently in effect, the open
attempt will be rejected by the Sequential I/0 procedures; no
return will be made from READ"FILE due to the rejected open
attempt.

If <state> is zero, a return from READ"FILE is made only when
data is received.

If "open message" = 1 is specified to SET"SYSTEMMESSAGES,
the setting of SET"RCVUSEROPENREPLY has nc meaning.

<error> of six will be returned from READ"FILE if an open
message is accepted by the Sequential I/0 procedures.
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<operation>
<new value>
<o0ld value>

<operation> = SET " SYSTEMMESSAGES (file must be open)

<new value> = <new sys-msg mask> (optional)

<0ld value> := <sys-msg mask> (optional)
Sets system message reception for the $RECEIVE file. Setting

a bit in the <sys-msg mask> indicates that the corresponding
message is to be passed back to the user. It defaults to the
Sequential I/0 procedures handling all system messages.

where

<sys-msg-mask>.<0> break message

.<1> = unused

.<2> = cpu down

.<3> = cpu up

.<4> = unused

.<5> = stop message
.<6> = abend message
.<7> = unused

.<8> = monitornet

.<9> = unused

.<10> = open message
.<11> = close message
.<12> = control message
.<13> = setmode message
.<14> = resetsync message
.<15> = unused

The user may reply to the system messages designated by this
operation with WRITE"FILE. Note that a reply of <reply error
code> of zero is made automatically, if necessary, when a call
is made to READ"FILE for the SRECEIVE file.

= SET"TRACEBACK
= <new state>
:= <0ld state>

Sets/clears the traceback feature. When traceback is active,
SI0 appends the caller”s P-relative address to all error
messages.
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<operation> = SET"USERFLAG
<new value> = <new user flag> (optional)
<0ld value> := <user flag in FCB> (optional)

Sets user flag for the file. The user flag is a one-~word

value in the FCB which can be manipulated by the user to
maintain information about calls to that file.

<operation> = SET"WRITE"FOLD (file must be open)
<new value> = <new state> (optional)
<o0ld value> := <state> (optional)

Sets/clears write-fold for the file. If on, writes exceeding
the record length cause multiple logical records to be
written. 1If off, writes exceeding the record length are

truncated to record length bytes; no error message or warning
is given.

<operation> = SET"WRITE"PAD (file must be open)
<new value> = <new state> (optional)
<o0ld value> := <state> (optional)

Sets/clears write-blank pad for the file. If on, writes of
less than record length bytes, including the last record if

WRITE"FOLD is in effect, are padded with trailing blanks to

fill out the logical record.

<operation> = SET"WRITE"“TRIM (file must be open)
<new value> = <new state> (optional)
<old value> := <state> (optional)

Sets/clears write-trailing-blank trim for the file. If on,
trailing blanks are trimmed from the output record before
being written to the file.

Note:
The following operations are used only if the user is
performing NOWAIT I/O0 and calls the AWAITIO procedure

directly. See GUARDIAN Programming Manual, File Management
section.
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<operation> = SET"COUNTXFERRED (file must be open)
<operation> = <new count> (optional)
<operation> := <count> (optional)

Sets the physical I/0O count (in bytes) transferred for the file.
This is used only if NOWAIT I/O is in effect and the user is
making the call to AWAITIO for the file. This is the <count
transferred> parameter value returned from AWAITIO.

<operation> = SET"ERROR (file must be open)
<new value> = <new error> (optional)
<0ld value> := <error> (optional)

Sets file system error code value for the file. This is used
only if NOWAIT I/O is in effect and the user makes the call to
AWAITIO for the file. This is the <error> parameter value
returned from FILEINFO.

<operation> = SET"PHYSIOOUT (file must be open)
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Set/clear physical I/0 outstanding for file is <file FCB>. This

is used only if NOWAIT I/0 is in effect and the user is making
the call to AWAITIO for the file.

Note:

The following is used only if the user is handling BREAK
independently of the Sequential I/0 Procedures or if the
user has requested break system messages via

SET"SYSTEMMESSAGES.
<operation> = SET"BREAKHIT
<new value> = <new state> (optional)
<0ld value> := <state> (optional)

Sets/clears break-hit for the file.
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The TAKE"BREAK procedure enables break monitoring by a file.

The call to TAKE"BREAK is

CALL TAKE"BREAK ( <file FCB> )
where
<file FCB>, INT:ref,

identifies the file for which break is to be enabled.
If the file is not a terminal or if break is already
enabled for this file, the call will be ignored.

example

CALL TAKE"BREAK ( out”file );
WHILE NOT ( break := CHECK"BREAK ( out”file ) ) DO
BEGIN

CALL WRITE"FILE ( out”file , buffer , count );
END;

CALL GIVE"BREAK ( out”file );
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The WAIT"FILE procedure is used to wait or check for the completion
of an outstanding I/O operation.

The call to WAIT'FILE is

<error> := WAIT "FILE ( <file FCB>

, [ <count read> ]

r [ <time limit> ] )
where

<error>, INT,

If abort-on-error mode is in effect, the only possible
values for <error> are

0 = no error
1 = end-of-file

6 = system message, only if user has asked for system
messages, by SET"SYSTEMMESSAGES

40 = operation timed out, only if <time limit> value
is supplied and not -1D

111 operation aborted because of break, if break

is enabled
532 = operation restarted due to retry
<file FCB>, INT:ref,

identifies the file for which there is an outstanding
I/0 operation.

<count read>, INT:ref,

(optional) is the count of the number of bytes returned due
to the requested read operation. The value returned to the
parameter has no meaning when waiting for a write operation
to complete.

<time limit>, INT(32):value,
(optional) if present indicates whether the caller waits

for completion or checks for completion. If omitted,
<time limit> is set to =-1D.
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If <time limit> is not 0D then a wait for completion is
indicated. The <time limit> then specifies the maximum time,
in .01 second units, that the caller waits for a completion.
A <time limit> value of -1D indicates a willingness to wait
forever.

If <time limit> is 0D then a check for completion is
indicated. WAIT"FILE immediately returns to the caller
regardless of whether there is a completion. 1If no
completion occurs, the I/O operation is still outstanding;
an <error> 40 and an "operation timed out" message is
returned.

If <time limit> is OD and an <error> 40, there is no
completion. Therefore, READ"FILE or WRITE"FILE cannot be
called for the file until the operation completes by
WAIT"FILE. One method of determining if the operation
completes is by the CHECK"FILE operation "FILE LOGIOOUT".
See "Checking File Transfer Characteristics".

example 1 - wait for completion.

CALL READ"FILE ( in"file , buffer ,,,, 1 );

DO error := WAIT'FILE ( in"file , count )
UNTIL error <> SIOERR"IORESTARTED;

example 2 - check for completion.

IF NOT CHECK"FILE ( recv”file , FILE"LOGIOOUT ) THEN

CALL READ"FILE ( recv"file , recv'buf ,,,, 1 );

DO error := WAIT'"FILE ( recv'file , recv”count , 0D )
UNTIL error <> SIOERR"IORESTARTED;
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The WRITE"FILE procedure writes a file sequentially. The file must
be open with write or readwrite access.

The call to WRITE"FILE is

{ CALL { WRITE"FILE ( <file FCB>
<error> :=

’ <buffer>

R <write count>

r | <reply error code> ]

r [ <forms control code> ]

, [ < no wait> 1)

where
<error>, INT,

is a file system or Sequential I/0 error indicating the
outcome of the write.

If abort-on-error mode, the default case, is in
effect, the only possible values for <error> are:

0

no error

111

operation aborted because of break, if break
is enabled.

If <no wait> is not zero, the only possible value for
<error> 1is zero, when abort-on-error is in effect.

<file FCB>, INT:ref,
identifies the file to which data is to be written.
<buffer>, INT:ref,

is the data to be written. <buffer> must be located
within “G”“[ 0:32767 ] the process data area.

<write count>, INT:value,

is the count of the number of bytes of <buffer> to be
written. A <write count> value of -1 causes SIO to flush
the block buffer associated with the file FCB passed. For
edit files, flushing the buffer also updates the edit
directory on disk.
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<reply error code>, INT:value,

(optional, for S$RECEIVE file only) is a file management
error to be returned to the requesting process by REPLY.
If omitted, zero is replied. '

<forms control code>, INT:value,

(optional) indicates a forms control operation to be
performed prior to executing the actual write when the file
is a process or a line printer. <forms control> corresponds
to <parameter> of the file management CONTROL procedure for
<operation> equal to one. No forms control will be performed
if <forms control> is omitted, is negative one, or if the
file is not a process or a line printer.

<no wait>, INT:value,

(optional) indicates whether to wait in this call for the

I/0 to complete. If omitted or zero, then wait is indicated.
If <no wait> is not zero, the I/O must be completed in a call
to WAIT"FILE.

example

CALL WRITE"FILE ( out”file , buffer , count );
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A literal is associated with each of the Sequential I/O procedures
errors. These messages apply to coding errors and are considered
fatal. The one exception is NOWAIT I/O restarted, error
SIOERR"IORESTARTED.

The sequential I/O0 procedure message numbers, messages, and their
associated meanings are:

512 SIOERR"INVALIDPARAM

The SIO procedure contains an invalid parameter. This error applies
to all procedures. Correct the parameter in error.

513 SIOERR"MISSINGFILENAME

The SIO procedure is missing a file name. This error is an open
error. Specify a file name in the procedure call.

514 SIOERR"DEVNOTSUPPORTED
The SIO procedures do not support the specified device type. This
error is an open error. Change the device type.

515 SIOERR"INVALIDACCESS
The access mode is not compatible with the device type. This error
occurs if the program opens the edit file with read or write access
or with blocking specified. This error is an open error. Change
either the device type or the access mode.

516 SIO”INVALIDBUFADDR
The buffer address is not within “G°[0:32767] of the data area.
This error is an open error. Move the buffer into lower memory.

517 SIOERR"INVALIDFILECODE
The file code specified in an ASSIGN command does not match the file
code of the file. Change either the file name or the file code in
the ASSIGN command.

518 SIOERR”BUFTOOSMALL
The buffer specified is too small. For reading an edit file,
allocate at least 144 bytes of buffer space. For writing an edit
file, allocate at least 1024 bytes of buffer space. For blocking,
allocate at least the same number of bytes for buffer space as for
the logical record length. If this error persists after increasing
the buffer space, the directory of the edit file is in error. Edit
the file; the editor usually can correct the directory error. This
error is an open error.

519 SIOERR"INVALIDBLKLENGTH
The ASSIGN block length is greater than the block buffer length.
Either correct the ASSIGN command or use a larger buffer.
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520 SIOERR"INVALIDRECLENGTH
This error occurs when the specified record length is either zero or
greater than <max record length> specified in the OPEN"FILE
procedure, when the record length for the $RECEIVE file is less than
14, or when the record length is greater than 254 and the procedure
specifies variable length records. This error is an open error.
Correct the specified record length.

521 SIOERR"INVALIDEDITFILE
An edit file is invalid. This error is an open error.

522 SIOERR"FILEALREADYOPEN
The program used the SET"FILE procedure for a file that should be
closed or used the OPEN"FILE procedure for a file that is
already open.

523 SIOERR"EDITREADERR
Indicates an edit read error. This error is an open or read
error.

524 SIOERR"FILENOTOPEN
The specified file is not open. This error is a check, read, set,
write, or wait error. Either open the file or correct the procedure

call (for example, change the parameters to permit the operation
when the file is closed).

525 SIOERR"ACCESSVIOLATION
The access mode is not compatible with the requested operation.
This error is a read or write error. Change either the operation or
the access mode.

526 SIOERR"NOSTACKSPACE

The program requires a temporary buffer, but the stack has
insufficient space. Increase the run-time memory size if it is

less than 32K; otherwise, move one or more non-string arrays to
upper memory.

527 SIOERR"BLOCKINGREQD

The program is attempting a write fold or write pad without a block
buffer. This error is a write error. Supply a block buffer.

528 SIOERR"EDITDIROVERFLOW
An overflow occurred in the internal directory of an edit file.
This error is a write error.

529 SIOERR"INVALIDEDITWRITE

The program attempted to write to an edit file after writing the
internal directory. This error is a write error.

530 SIOERR"INVALIDRECVWRITE

The program read the $RECEIVE file, but did not follow the read with
a write to the $RECEIVE file. This error is a write error. Either

add the missing write or delete the extra read.
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531 SIOERR"CANTOPENRECV
The SIO procedure cannot open S$RECEIVE for break monitoring. The
user did not open the SRECEIVE file with the SIO procedure
OPEN"FILE. This error is a CHECK"BREAK error. Open the $SRECEIVE
file with the OPEN"FILE procedure to do break monitoring while using
SRECEIVE.

532 SIOERR"IORESTARTED

The NOWAIT I/O restarted. This message is a warning, not an error.
Call WAIT"FILE again to continue waiting.

533 SIOERR"INTERNAL
Indicates there is an internal error. This error is a
wait error.

534 SIOERR"CHECKSUMCOM
While performing a checksum on the common FCB, the SIO procedure

encountered an error. This error applies to all procedures. Check
the program for pointer errors.

535 SIOERR"CHECKSUM
While performing a checksum on the file FCB, the SIO procedure
encountered an error. This error applies to all procedures. Check
the program for pointer errors.



SIO: FCB STRUCTURE

File characteristics and procedure call information is kept in a File
Control Block (FCB) within the user”s data space. An FCB is
associated with the opening of a file and is passed to each Sequential
I/0 procedure to identify that file. Additionally, there is one
common FCB for each process located within the user”s data space. The
common FBC contains information common to all files, such as a pointer
to the error reporting file.

The common FPCB is initialized during the first call to OPEN"FILE
following process creation. This is indicated to OPEN"FILE when
the first word of the common FCB is set to zero prior to calling
OPEN"FILE for the first time.

An FCB is initialized prior to calling OPEN"FILE by invoking the
define INIT"FILEFCB or by declaring the FCB using the define
ALLOCATE"FCB. The name of the file to be opened must also be put
into the FCB by the define ASSIGN"FILENAME.

The FCBs can be located anywhere within the user”s data space. The
common and file FCBs are linked together forwards and backwards as
shown in Figure A-1l.

r—_—b LINK m——

COMMON FCB

FILE FCB

FILE FCB

N
o LINK -~
. FILE FCB

Figure A-1l. ¥FCB Linking
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The <file FCB> must be allocated and initialized before the
OPEN"FILE procedure is called to open a file. The SET"FILE
procedure provides these facilities as explained in the
following items.
The first three items listed; FCBSIZE, INIT"FILEFCB, and
ASSIGN"FILENAME are not used when the INITIALIZER procedure is
called to initialize the file control blocks. See the
INITIALIZER procedure.
1. The size in words of an FCB is provided as a literal.

FCBSIZE currently (60)

example

INT .infile [ 0:FCBSIZE-1 ];

2. 1Initialize the FCB using the SET"FILE procedure. This step is

required.

CALL SET"FILE ( <file FCB> , INIT"FILEFCB )

example

CALL SET"FILE ( infile , INIT"FILEFCB )

3. Specify the name of the file to open. This step is required.
CALL SET"FILE ( <file FCB> , ASSIGN"FILENAME , <file name addr> )
example

CALL SET"FILE ( in"file, ASSIGN"FILENAME , @in"filename );

4, Specify the access mode for this open. This step is optional.
CALL SET"FILE ( <file FCB> , ASSIGN"OPENACCESS , <open access> )
The following LITERALS are provided for <open access> :

READWRITE"ACCESS (0)

READ"ACCESS (1)
WRITE"ACCESS (2)
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If omitted, the access mode defaults for the device being
opened to the following:

Device Access
Process Read/Write
Operator Write
SRECEIVE Read/Write
Disc Read/Write
Mag Tape Read/Write
Printer Write
Terminal Read/Write
Card Reader Read
example

CALL SET"FILE ( in"file , ASSIGN"OPENACCESS , READ"ACCESS );

5. Specify exclusion for this open. This step is optional.

CALL SET"FILE ( <file FCB> , ASSIGN"OPENEXCLUSION ,
<open exclusion> )

The following LITERALS are provided for <open exclusion> :
SHARE (0)
EXCLUSIVE (1)
PROTECTED (3)

If omitted, the exclusion mode applied to the open,
defaults to the following:

Access Exclusion Mode

Read if terminal then share else protected

Write if terminal then share else exclusive

Read/Write if terminal then share else exclusive
example

CALL SET"FILE ( in"file , ASSIGN"OPENEXCLUSION , EXCLUSIVE );

6. Specify the logical record length. This step is optional.

CALL SET"FILE ( <file FCB> , ASSIGN"RECORDLENGTH ,
<record length> )

The <record length> is given in bytes.
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If omitted, <record length> defaults according to the device as
follows:

Device Logical Record Length

Operator 132 bytes

Process 132 bytes

SRECEIVE 132 bytes

unstructured disc 132 bytes

structured disc record length defined at creation
mag tape 132 bytes

terminal 132 bytes

printer 132 bytes

card reader 132 bytes

Set the file code. This step is optional and has two meanings:
1) if AUTO"CREATE is on, the file code specifies the type of file
to be created. 2) implies the file code must match the file code
specified for the open to succeed.

CALL SET"FILE ( <file FCB> , ASSIGN"FILECODE , <file code> )

Set the primary extent size. This step is optional and has
meaning only if AUTO"CREATE is on.

CALL SET"FILE ( <file FCB> , ASSIGN"PRIMARYEXTENTSIZE ,
<primary extent size> )

<primary extent size> is given in pages (2048-byte units).

Set the secondary extent size. This step is optional and
has meaning only if AUTO"CREATE is on.

CALL SET"FILE ( <file FCB> , ASSIGN"SECONDARYEXTENTSIZE ,
<secondary extent size> )

<secondary extent size> is given in pages, 2048-byte units.

Set the file”s physical block length. This step is optional.

It is the number of bytes transferred between the file and the
process in a single I/0O operation. If the <block length> is
specified, blocking is also specified. A physical block is
composed of <block length> divided by <record length> logical
records. When <block length> is not exactly divisible by <record
length>, the portion of that block following the last logical
record is filled with blanks.
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Note that the specified form of blocking differs from the type

of blocking performed when no <block length> is specified. 1In the
unspecified form, there is no indication of a physical block size,
the records are contiguous on the media.

CALL SET"FILE ( <file FCB> , ASSIGN"BLOCKLENGTH , <block length> )

<block length> is given in bytes.
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The Sequential I/O procedures and the INITIALIZER procedure can

be used in conjunction with or separately from each other. File
transfer characteristics, such as record length, can be altered at
run time using the Command Interpreter ASSIGN commands. See the
INITIALIZER procedure, in the GUARDIAN Programming Manual.

The INITIALIZER is a GPLIB procedure that reads the startup and,
optionally, the ASSIGN and PARAM messages. The INITIALIZER procedure
can prepare global tables of a predefined structure and properly
initialize FCBs with the information read from the startup and ASSIGN
messages.

To use the INITIALIZER, an array called a Run-Unit Control Block

must be declared. Each file to be prepared by the INITIALIZER must be
initialized with a default physical file name and, optionally, with a
logical file name before invoking the INITIALIZER.

The INITIALIZER reads the startup message then requests the ASSIGN
messages. For each ASSIGN message, the FCBs are searched for

a logical file name which matches the logical file name contained in
the ASSIGN message. If a match is found, the information from the
ASSIGN message is put into the FCB. See the GUARDIAN Programming
Manual, Application Interface section, or the GUARDIAN Command
Language and Utilities Manual, Comint section, for a description of
the ASSIGN Command.

The INITIALIZER also substitutes the real file names for default
physical file names into the FCBs. This function provides the
capability to define the IN and OUT files of the startup message as
physical files and to define the home terminal as a physical file.

After invoking the INITIALIZER, the Sequential I/0 OPEN"FILE procedure
is called once for each file to be opened.

INITIALIZER-RELATED DEFINES

Two Defines are provided for allocating Run-Unit Control Block
Space (CBS) and for allocating FCB space. These defines are:

1. Allocate Run-Unit Control Block and Common FCB (data declaration).

ALLOCATE"CBS ( <run-unit control block> , <common FCB> ,
<numfiles> );

where
<run-unit control block>

is the name to be given to the run-unit control block, this
name is passed to the INITIALIZER procedure.
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<common FCB>

is the name to be given to the common FCB, this name is
passed to the OPEN"FILE procedure.

<numfiles>
is the number of FCBs to be prepared by the INITIALIZER
procedure. The INITIALIZER begins with the first FCB
following ALLOCATE"CBS.
example
ALLOCATE"CBS ( rucb , commfcb , 2 );
2. Allocate FCB (data declaration).

Note: The FCB allocation Defines must immediately follow the
ALLOCATE"CBS Define. No intervening variables are allowed.

ALLOCATE"FCB ( <file FCB> , <default physical file name> )
where
<file FCB>

is the name to be given the FCB. The name references the
file in other Sequential I/O procedure calls.

<default physical file name>, literal STRING,
is the name of the file to be opened. This can be an
internal form of a file name or one of the following
and must be in upper case as shown.
byte numbers
[0] [8] [16] [24]
" # IN 1]

This means substitute the INFILE name of the startup
message for this name.

" #OUT "

This means substitute the OUTFILE name of the startup
message for this name.

" # TERM Li]

This means substitute the home terminal name for this
name.
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" # TEMP n

This means substitute a name appropriate for creating
a temporary file for this name.

This means substitute a name appropriate for creating
a temporary file for this name.

If the $<volume name> or <subvol name> is omitted, the
corresponding default name from the startup message is
substituted for the disc file names.

example
ALLOCATE"FCB ( in"file , " $IN ")
ALLOCATE"FCB ( out”file , " $ouT "),

The following SET"FILE operation, ASSIGN"LOGICALFILENAME, is used
with the INITIALIZER. The logical file name is the means by which
the INITIALIZER matches an ASSIGN message to a physical file.

CALL SET"FILE ( <file FCB> , ASSIGN"LOGICALFILENAME ,
@<logical file name> )

where
<file FCB>, INT:ref,
references the file to be assigned a logical file name.
@<logical file name>, INT:value,

is the word address of an array containing the logical file
name. A logical file name consists of a maximum of seven
alphanumeric characters the first of which must be an

alpha character.

<logical file name> must be encoded as follows
byte numbers

(01 [1] (81

<len><logical file name>
<len> is the length of the logical file name.

By convention, the logical file name of the input file of
the startup message should be named "INPUT"; the logical

file name of the output file of the startup message should
be named "OUTPUT".
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example

INT .buf [ 0:11 ];
STRING .sbuf := @buf “<<” 1;

sbuf “:=" [ 5, "INPUT" ];
CALL SET"FILE ( in"file , ASSIGN"LOGICALFILENAME , @buf );
sbuf “:=" [ 6, "OUTPUT" ];
CALL SET"FILE ( out"file , ASSIGN"LOGICALFILENAME , @buf );

The following shows the file assignment in relation to when the
INITIALIZER is invoked. File characteristics can be set by the

INITIALIZER with the ASSIGN command or with programmatic calls
to the SET"FILE procedure.

Precedence of Setting File Characteristics

CALL(s) to SET"FILE CALL(s) to SET"FILE
before calling after calling
INITIALIZER INITIALIZER
OPEN"FILE OPEN"FILE

I I
highest -> [ ASSIGN Command ] [ SET"FILE ]
| 1
I |
[ SET"FILE ] [ ASSIGN Command ]
lowest -> default setting default setting

CONSIDERATIONS

) If run-time changes to file transfer characteristics are not
allowed then do not assign a logical file name to the file.
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° In some cases it is undesirable to have the INITIALIZER assign
a physical file name for the <default physical file name>. For
example, when it is not desirable to default the file name, but
instead to force the use of an ASSIGN command to specify a
physical file for the logical file, then declare the FCB as
follows (the FCB must be adjacent to other FCBs searched by the
INITIALIZER) :

INT .<file FCB> [ O0:FCBSIZE - 1 ];

In the executable part of the program, before calling the
INITIALIZER, initialize the FCB:

CALL SET"FILE ( <file FCB> , INIT"FILEFCB );

Assign a logical file name, and any other open attributes desired,
before calling the INITIALIZER:

CALL SET"FILE ( <file FCB> , ASSIGN"LOGICALFILENAME , @name );
CALL INITIALIZER ( .. )
CALL OPEN"FILE ( <common FCB> , <file FCB> , ... );

7

If the user neglects to ASSIGN a physical file to the logical
file, the open will fail with an error number 513,
SIOERR"MISSINGFILENAME, file name is not supplied.

USAGE EXAMPLE

The following shows the use of the INITIALIZER and Sequential I/0
procedures for opening the IN and OUT files of a typical TANDEM
subsystem program.

If the IN and OUT files are the same file and either is a terminal
or a process, only the IN file is opened. The address of the in“"file
FCB is put into the pointer to the out”file FCB.

The open access is assigned after the INITIALIZER is called. This
overrides the open access specified in an ASSIGN command.

?NOLIST, SOURCE $SYSTEM.SYSTEM.GPLDEFS
?LIST

! Set up the control blocks for the initializer with supplied
!DEFINES.

! Initialize Run Unit Control Block and common FCB.
! rucb - Array holding Run Unit Control Block.
! commfcb - Array for the common File Control Block.

ALLOCATE"CBS ( rucb, commfcb, 2 ):
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! Initialize in file FCB.
! in"file - Array for FCB of the in file.
ALLOCATE"FCB ( in"file, " #IN ")

Initialize out file FCB.
out”file - Array for FCB of the out file.

e oem

ALLOCATE"FCB ( out”file, " #0UT ")
LITERAL
process = 0, ! Process device type.
terminal = 6, ! Terminal device type.
inblklen = 4096, ! Length of block buffer for in
1 file.
outblklen = 4096, ! Length of block buffer for out
! file.
rec”len = 255; ! Maximum record length to read
! or write.

INT .inblkbuf [ 0:inblklen/2 - 1 ],
.outblkbuf [ 0O:outblklen/2 - 1 ],

In file”’s buffer for blocking.
Out file”“s buffer for blocking.

are interactive implying use

!
!
.infname, ! In file’s f£ile name.
.outfname, ! Out file“s file name.
device”type, ! Device type, GUARDIAN manual,
I p2.3-21.
phys”®rec”len, ! Physical record length of
! device.
interactive; ! Indicates if in and out file
1

INT .buf [ 0:11 ];
STRING

asNa

.sbuf := @buf “<<” 1;

?NOLIST,
?LIST

PROC main”proc MAIN;
BEGIN

int .buffer [ O:rec™len/2 -1 ],

count := rec”len;
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! Beginning of program execution.

! Set up in and out files using startup message from RUN command.

sbuf “:=" [ 5, "INPUT" ];

CALL SET"FILE( in"file, ASSIGN"LOGICALFILENAME, @buf );

sbuf “:= [ 6, "OUTPUT" ];

CALL SET"FILE( out”"file, ASSIGN"LOGICALFILENAME, @buf );

CALL INITIALIZER( rucb );

get physical file names for in and out files.

@infname :
Qoutfname :

! Determine type of access for in file.

CALL DEVICEINFO ( infname, device”type, phys”rec”len );

interactive :=
IF ( device”type.<4:9> = terminal OR
device”type.<4:9> = process )
AND infname = outfname FOR 12
THEN 1 ELSE O0;

CALL SET"FILE( in"file, ASSIGN"OPENACCESS,
IF interactive THEN READWRITE"ACCESS
( ELSE READ"ACCESS );

! Open in file.

CALL OPEN"FILE( commfcb, in"file, inblkbuf
,inblklen,,,,, out"file );

Make in and out files the same,
no need to

open out file.

Open out file.

IF interactive THEN

Qout”file := @in"file
ELSE
BEGIN

Vo s gme G

= CHECK"FILE( in"file, FILE"FILENAME"ADDR );
= CHECK"FILE( out”file, FILE"FILENAME"ADDR );

CALL SET"FILE( out"file, ASSIGN"OPENACCESS, WRITE"ACCESS ):;

CALL OPEN"FILE( commfcb, out”file, outblkbuf, outblklen );

non-interactive use so echo reads to out file.

CALL SET"FILE( in"file, SET"DUPFILE, @out"file );
END;

A-53



SIO: USAGE EXAMPLE WITH THE INITIALIZER

! Main processing loop.
! WHILE not EOF process the record.
WHILE ( READ"FILE( in"file, buffer, count) ) <> 1 DO
BEGIN

Process record read in and format a record for output.

CALL WRITE"FILE( out"file, buffer, count );
END;

CALL CLOSE"FILE( commfcb ); ! close all files

END; ! of main”proc
To change the record length of the input file, the following ASSIGN
command can be entered before the program is run.

ASSIGN INPUT, ,REC 80

To change the file code of the output file, the following ASSIGN
command can be entered before the program is run.

ASSIGN OUTPUT,,CODE 9876

SUMMARY

The following are the steps involved to use the INITIALIZER with the
Sequential I/O procedures.

. Allocate the CBS and FCB and assign the default physical file
names using ALLOCATE"CBS and ALLOCATE"FCBs.

. Assign a logical file name using the SET"FILE operation,
ASSIGN"LOGICALFILENAME.

. If ASSIGN command characteristics are to override program
calls to SET"FILE, invoke assignment defines.

. Invoke the INITIALIZER to read the startup, ASSIGN, and PARAM
messages and prepare the file FCBs.

. If programmatic calls to SET"FILE are to override ASSIGN command
characteristics, invoke assignment defines.

. Open the files with calls to OPEN"FILE.
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The following example shows the use of the Sequential I/O procedures

for the IN and OUT files of a typical TANDEM subsystem program when
the INITIALIZER procedure is not used.

?2SQOURCE $SYSTEM.SYSTEM.GPLDEFS ( ... )
INT interactive,
error,
.common”fcb [0:FCBSIZE-1] :
.rev”™file [0:FCBSIZE-1],

0,

.in"file [0:FCBSIZE-1],
.out"file [0:FCBSIZE-1],
.buffer [0:99],
mompid [0:3],
devtype,
junk;

LITERAL
process = 0,
terminal = 6,
in"blkbuflen = 1024,
out”blkbuflen = 1024;

INT .in"blkbuf [0:in"blkbuflen/2 - 1],
.out”blkbuf [0:out”blkbuflen/2 - 1];

SOURCE $SYSTEM.SYSTEM.EXTDECS ( ... )

?
|
! read the startup message.
1
! - open S$receive.

1

CALL SET"FILE ( rcv”file , INIT"FILEFCB );

buffer “:=" "SRECEIVE " & buffer [ 4 ] FOR 7;

1 file name.

CALL SET"FILE ( rcv"file , ASSIGN"FILENAME , @buffer );

! number of bytes to read.

CALL SET"FILE ( rcv " file , ASSIGN"RECORDLENGTH , 200 );

CALL OPEN"FILE ( common”fcb , rcv”file ,,, nowait , nowait );

- get moms process id.

- first, see if i“m named.

CALL GETCRTPID ( MYPID , buffer );
IF buffer.<0:1> = 2 THEN
! not named.
CALL MOM ( mompid );
ELSE
BEGIN
! named.
CALL LOOKUPPROCESSNAME ( buffer ):
mompid “:=" buffer [ 5 ] FOR 4;
END;
! - allow startup message from mom only.
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CALL SET"FILE ( rcv"file , SET"OPENERSPID , @mompid );
1

DO

BEGIN
CALL READ"FILE ( rcv”"file , buffer ,,,, 1 );
DO error := WAIT'FILE ( rcv'file , length , 3000D )
UNTIL error <> SIOERR"IORESTARTED;
END
UNTIL buffer = -1; ! startup message read.

! - close S$receive.

CALL CLOSE"FILE ( rcv”file );
!

!

1

see if program is being run interactively.

CALL DEVICEINFO ( buffer [ 9 ] , devtype , junk );
interactive :=
IF ( devtype.<4:9> = terminal OR
devtype.<4:9> = process ) AND
buffer [ 9 1 = buffer [ 21 ] for 12 THEN 1
ELSE 0;

CALL SET"FILE ( in"file , INIT"FILEFCB );
CALL SET"FILE ( in"file , ASSIGN"FILENAME , @buffer [ 9 ] );
CALL SET"FILE ( in"file , ASSIGN"OPENACCESS ,
IF interactive THEN READWRITE"ACCESS
ELSE READ"ACCESS );
CALL OPEN"FILE ( common”fcb , in"file , in”blkbuf , in”"blkbuflen
rrrars out”file )

IF interactive THEN
! use in file as ocut file.
Qout"file := @in"file
ELSE
BEGIN
CALL SET"FILE ( out”file , INIT"FILEFCB );
CALL SET"FILE ( out"file , ASSIGN"FILENAME , @buffer [ 21 ] ):
CALL SET"FILE ( out”file , ASSIGN"OPENACCESS , WRITE"ACCESS );
CALL OPEN"FILE ( common”fcb , out”"file , out”blkbuf ,
out”blkbuflen );
! set duplicative file.
CALL SET"FILE ( in"file , SET"DUPFILE , @Qout”file );
END;
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Error handling and retries are implemented within the Sequential
I/0 procedure environment by the NO"ERROR procedure. NO"ERROR is
called internally by the Sequential I/O0 procedures. If the file
is opened by OPEN"FILE then the NO"ERROR procedure can be called
directly for the file system procedures.

The call to NO"ERROR is

1 <no retry> := i

CALL NO"ERROR ( <state>
, <file FCB>
r <good error list>
; <retryable> )

where
<no retry>, INT,

indicates whether or not the I/O operation should be
retried. Values of <no retry> are:

0
<>0

operation should be retried.
operation should not be retried.

If <no retry> is not zero, one of the following
is indicated:

- <state> is not zero.

- no error occurred, error is zero.

- error is a good error number on the list.

- fatal error occurred and abort-on-error mode is off.

- error is a break error and break is enabled for
<file FCB>.

<state>, INT:value,

if non-zero, indicates the operation is to be considered
successful. The file error and retry count variables are
set to zero with <no retry> returned as non-zero.
Typically, either of two values is passed in this position:

= CCE for example, immediately following a file system
call. If equal is true, the operation is successful.
This eliminates a call to FILEINFO by NO"ERROR.

0 forces NO"ERROR to first check the error value in the
FCB. 1If the FCB error is zero, NO"ERROR calls FILEINFO
for the file.
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<file FCB>, INT:ref,
identifies the file to be checked.
<good error list>, INT:ref,
is a list of error numbers; if one of the numbers matches
the current error, <no retry> is returned as non-zero

(no retry). The format of <good error list>, in words, is

number of error numbers in list {0:n}
good error number

word

[ O
word [ 1

W

]
]

word [ n ]

good error number.
<retryable>, INT:value,

is used to determine whether certain path errors should be
retried. If <retryable> is not zero, errors in the

range of {120, 190, 202:231} will be retried according

to the device type as follows:

Device Retry Indication

Process n.a.

Operator yes

SRECEIVE n.a.

Disc {opened with sync depth of 1 so n.a.)
Mag Tape no

Printer yes

Terminal yes

Card Reader no

If the path error is either of {200:201} a retry indication
will be given in all cases following the first attempt.

example
INT good”error [ 0:1 ] := [ 1, 11 ]; ! nonexistent record.
CALL SET"FILE ( out"file, SET"ERROR, 0)

DO CALL READUPDATE ( out”fnum, buffer , count )
UNTIL NO"ERROR ( = , out”file , good”error , 0 );
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ERROR HANDLING BY NO"ERROR

Errors are handled as follows:

if <state> then
begin
fcb™error := 0;
retrycount := 0;
return no-retry
end;

indication

if not fcb"error then
CALL FILEINFO ( fcb”fnum , fcb"error );

fcb”error Disposition

0 return no-retry indication

1,6 READ"FILE: return no-retry indication
7 WRITE"FILE: return no-retry indication

<good”error> return no-retry indication

100:102 prompt then
if "s[TOP]" then fatal
else return retry indication

110:111 if device = breakdevice then
begin
breakflush :=
if ( breakhit
checkbreak
begin
check $receive for break message.
if break message then
breaktyped := 1
else
if breakflush then
begin
take break
delay 2 sec
end
return breaktyped.

end ) then return no-retry indication.
end

delay 2 sec

return retry indication
end

1

1| ~e

112 begin
delay 2 sec

return retry indication
end
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200:201

120, 190
202:231

other

if ( retrycount := retrycount + 1 ) > 1 then
goto fatal
else return retry indication.

if not retryable or
(retrycount := retrycount + 1) > 1 then
goto fatal
else ,
if device <> mag tape and
device <> card reader then
return retry indication
else
goto fatal

fatal:
if print error then
print an error message;
if abort then
begin
call close”file ( common”fcb );
call abend;
end;
return no-retry indication;

The retry count is used to determine the number of times an operation
is consecutively retried for a maximum of two retries. The count
is cleared when a no-retry is indicated.
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Within the environment of the Sequential I/0 procedures, the SRECEIVE
file has two functions.

. To check for break messages.
. To transfer data between processes.

Within the Sequential I/0 procedures, these functions can be performed
concurrently. It may be desirable to manage the S$SRECEIVE file
independently of the Sequential I/0 procedures, and to monitor break
using the Sequential I/O procedures. Therefore, the SET"FILE
operation SET"BREAKHIT enables the user”s $RECEIVE handler to pass

the break information into the Sequential I/0 procedure environment.

SRECEIVE DATA TRANSFER PROTOCOL

RS = RECEIVE"STATE: 0 = NEED READUPDATE, 1 = NEED REPLY.
ROC = RECEIVE"OPENER"COUNT.
OPEN"FILE

RS := ROC := 0;
READ"FILE (file must be open with read or readwrite access)

if system message then
begin
RS := 1
if user wants to process this message then
return 1;
replycode := 0
if cpu down message then
begin
if cpu = opener”s cpu then
{ delete process from opener”s directory |}
end
else
if break"message then
begin
breakhit := 1
end
else
if open"message then
begin
if nowait depth > 1 then replycode
else
if ROC = 2 then
replycode := 12
else

]
[\
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if primary open then
begin
if not primary pid or
opener = primary pid then
begin
add primary pid to opener directory

ROC := ROC + 1

end

else replycode := 12
end
else
if backup open and
( pid in message = primary openers pid or
not primary pid ) then
begin
if primary pid then
add backup pid to opener directory
else
! treat as primary open.

add primary pid to opener directory
ROC := ROC + 1

end
else replycode := 12
end
else
if close message then
begin
if pid = primary pid then
begin
primary pid := backup pid
delete backup pid from opener directory
end
else

if pid = backup pid then
delete backup pid from opener directory
if not ( ROC := ROC - 1 ) and
rcveof then
error := 1
end.

if open message and
user wants to reply
and not replycode then return 1

else
begin
REPLY ( replycode )
RS := 0
end

return if error =1 then 0 else 1
end ) then return.
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if RS then REPLY ( no text, REPLYERROR = 0 ); RS := 0;
Note: REPLY is skipped if READ"FILE immediately follows
open.
READUPDATE ( text ); RS := 1;
error := 0;

WRITE"FILE (file must be open with write or writeread access)

if not RS then ! invalid operation
error := SIOERR"INVALIDRCVWRITE
RETURN;

REPLY ( text, reply code ); RS := 0;

error := 0;

CLOSE"FILE
replycode := IF access = write THEN 1 ELS
if not RS then READUPDATE ( no text ); RS :
REPLY ( no text, replycode ); RS := 0;
READUPDATE/REPLY until close message; RS := 0;

Note: To determine whether the data returned from READ"FILE
is listing text or command prompt text call the file system
RECEIVEINFO procedure.
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If NOWAIT is specified at open time, the file is opened with a NOWAIT
I/O depth of one. Whether an individual operation is to be waited for
is determined on a call by call basis. NOWAIT operations are
completed by a call to WAIT"FILE.

If it is desirable to wait for any file, the user can call AWAITIO
before calling WAIT"FILE. Dependent on whether blocking is
performed, a physical I/0 may not always take place with a logical
I/0. Therefore, the CHECK"FILE operation FILE"PHYSIOOUT is used to
determine if an I/0O is outstanding. The SET"FILE operations
SET"PHYSIOOUT, SET"ERROR, and SET"COUNTXFERRED are provided to
condition the FCB, if the I/0 is completed. The user must call
WAIT FILE following the call to AWAITIO for the file state
information to be updated.

example
INT .in"fnum;

@in"fnum := CHECK"FILE ( in"file , FILE"FNUM );
error := 0;
WHILE 1 DO
BEGIN
IF error <> SIOERR"IORESTARTED THEN
CALL READ"FILE ( in"“file , buffer , , , 1 ); ! no wait.

fnum := -1:;
CALL AWAITIO ( fnum ,, countread ,, 3000D );
IF fnum = in"fnum THEN
BEGIN
CALL FILEINFO ( in"fnum ( in"file ) , error );
! set I/0 done.
CALL SET"FILE ( in"file , SET"PHYSIOOUT , 0 );
! set count read.
CALL SET"FILE ( in"file , SET"COUNTXFERRED , countread );
! set error code.
CALL SET"FILE ( in"file , SET"ERROR , error );
IF ( error :=
WAIT"FILE ( in"file , in"file”countread ) ) <>
SIOERR"IORESTARTED THEN
BEGIN ! completed.
!

! process read.
!

END;
END
ELSE
END;.! WHILE 1 LCOCP.
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The following is the $SYSTEM.SYSTEM.GPLDEFS source file for the
Sequential I/0 procedures.

?PAGE "T9600D00 - SIO PROCEDURES - DEFINITIONS"
!

! FCB SIZE IN WORDS.

!

LITERAL

FCBSIZE = 60;
DECLARE RUCB , PUCB, AND COMMON FCB.

!
!
!
DEFINE
ALLOCATE"CBS ( RUCB"NAME , COMMON"FCB"NAME , NUM"FILES ) =
INT .RUCB"NAME [ 0:65 ] :=
! RUCB PART.
[62 , 1,27 *[ 0], 62, 32*([01],
! PUCB PART.
4 , NUM"FILES , 4 + FCBSIZE ];
INT .COMMON"FCB"NAME [ O0:FCBSIZE - 1 ] :=
[ FCBSIZE * [ 0 ] 1#%;

DECLARE FCB.

U S tmn ome

EFINE
ALLOCATE"FCB ( FCB"NAME , PHYS"FILENAME ) =
INT .FCB"NAME [ O0:FCBSIZE - 1 ] :=
[ FCBSIZE , %000061 , -1 , %100000 , 0 , PHYS"FILENAME ,
( FCBSIZE - 17 ) * [ 0 1 1#%;

SET"FILE OPERATIONS.

B oem o=

ITERAL
INIT"FILEFCB = 0,
1
ASSIGN"FILENAME = 1,
ASSIGN"LOGICALFILENAME = 2,
ASSIGN"OPENACCESS = 3,
ASSIGN"OPENEXCLUSION = 4,
ASSIGN"RECORDLENGTH = 5,
ASSIGN"FILECODE = 6,
ASSIGN"PRIMARYEXTENTSIZE = 7,
ASSIGN"SECONDARYEXTENTSIZE = 8,
ASSIGN"BLOCKLENGTH = 9,
1
SET"DUPFILE = 10,
SET" SYSTEMMESSAGES = 11,
SET"OPENERSPID = 12,
SET"RCVUSEROPENREPLY = 13,
SET"RCVOPENCNT = 14,
SET"RCVEOF = 15,
SET"USERFLAG = 16,
SET"ABORT"XFERERR = 17,
SET"PRINT"ERR"MSG = 18,
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SET"READ"TRIM
SET"WRITE"TRIM
SET"WRITE"FOLD
SET"WRITE"PAD
SET"CRLF"BREAK
SET" PROMPT
SET"ERRORFILE
SET"PHYSIOOUT
SET"LOGIOOUT
SET"COUNTXFERRED
SET"ERROR
SET"BREAKHIT
SET" TRACEBACK
H

SET"EDITREAD"REPOSITION
]

FILE"FILENAME"ADDR
FILE"LOGICALFILENAME"ADDR
FILE"FNUM"“ADDR
FILE"ERROR"ADDR
FILE"USERFLAG"ADDR
FILE"SEQNUM"ADDR
FILE"FILEINFO
FILE"CREATED

FILE"FNUM

FILE"SEQNUM

]

MAX"OPERATION

1

FILE"FILENAME
FILE"LOGICALFILENAME
FILE"“OPENACCESS
FILE"OPENEXCLUSION
FILE"RECORDLEN
FILE“FILECODE
FILE"PRIEXT
FILE"SECEXT
FILE"BLOCKBUFLEN
FILE"DUPFILE
FILE"SYSTEMMESSAGES
FILE"OPENERSPID
FILE"RCVUSEROPENREPLY
FILE"RCVOPENCNT
FILE"RCVEOF
FILE"USERFLAG
FILE"ABORT"XFERERR
FILE"PRINT"ERR"MSG
FILE"READ”TRIM
FILE"WRITE"TRIM
FILE"WRITE"FOLD
FILE"WRITE"PAD
FILE“CRLF"BREAK
FILE"PROMPT
FILE"ERRORFILE

T T O O (O {1 Y 1 I |

19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,
30,
31,

32,

33,
34,
35,
36,
37,
38,
39,
40,
41,
42,

42,

ASSIGN"FILENAME
ASSIGN"LOGICALFILENAME
ASSIGN"QOPENACCESS
ASSIGN"OPENEXCLUSION
ASSIGN"RECORDLENGTH
ASSIGN"FILECODE
ASSIGN"PRIMARYEXTENTSIZE
ASSIGN"SECONDARYEXTENTSIZE
ASSIGN"BLOCKLENGTH
SET"DUPFILE
SET"SYSTEMMESSAGES
SET"OPENERSPID
SET"RCVUSEROPENREPLY
SET"RCVOPENCNT
SET"RCVEOF
SET"USERFLAG
SET"ABORT"XFERERR
SET"PRINT"ERR"MSG
SET"READ"TRIM
SET"WRITE"TRIM
SET"WRITE"FOLD
SET"WRITE"PAD
SET"CRLF”BREAK
SET”PROMPT
SET"ERRORFILE

+t+++++++++F A+ R+t

256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
256,
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FILE"PHYSIOOUT = SET"PHYSIOOUT + 256,
FILE"LOGIOOUT = SET"LOGIOOUT + 256,
FILE"COUNTXFERRED = SET"COUNTXFERRED + 256,
FILE"ERROR = SET"ERROR + 256,
FILE"BREAKHIT = SET"BREAKHIT + 256,
FILE"TRACEBACK = SET"TRACEBACK + 256;
]
! OPEN ACCESS.
!
LITERAL
READWRITE"ACCESS = 0,
READ"ACCESS =1,
WRITE"ACCESS = 2;
!
! OPEN EXCLUSION.
!
LITERAL
SHARE =0,
EXCLUSIVE = 1,
PROTECTED = 3;
1
! OPEN"FILE FLAGS v 111111
! 0123456789012345

DEFINE
ABORT"OPENERR
ABORT”XFERERR
PRINT"ERR"MSG
AUTO"CREATE
MUSTBENEW
PURGE"DATA
AUTO"TOF
NOWAIT
BLOCKED
VAR"FORMAT
READ”TRIM
WRITE"TRIM
WRITE"FOLD
WRITE"PAD

CRLF"BREAK
1

! 1111111111222222222233
14567890123456789012345678901
$B0000000000000000000000000001D#,
$B0000000000000000000000000010D#,
$B0000000000000000000000000100D#,
$B0000000000000000000000001000D#,
$B0000000000000000000000010000D%,
$B0000000000000000000000100000D#,
$B0000000000000000000001000000D%,
$B0000000000000000000010000000D%,
$B0000000000000000000100000000D%,
$B0000000000000000001000000000D#,
$B0000000000000000010000000000D%,
$B0000000000000000100000000000D#,
$B0000000000000001000000000000D#,
$B0000000000000010000000000000D%,
$B0000000000000100000000000000D%;

! sio procedure errors.

!
LITERAL

SIOERR” INVALIDPARAM = 512, ! parameter is invalid.
SIOERR"MISSINGFILENAME = 513, ! filename not supplied.
SIOERR"DEVNOTSUPPORTED = 514, ! device not supported.
SIOERR™INVALIDACCESS = 515, ! access mode incompatible with

1 device.
SIOERR"INVALIDBUFADDR = 516, ! buffer address not in lower 32k.
SIOERR™INVALIDFILECODE = 517, ! file code of file does not match

! assigned file code.
SIOERR"BUFTOOSMALL = 518, ! buffer to small for edit write

]

(ie., less than 1024 bytes) or
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SIOERR"INVALIDBLKLENGTH

SIOERR"INVALIDRECLENGTH

SIOERR™INVALIDEDITFILE
SIOERR"FILEALREADYOPEN

SIOERR"EDITREADERR
SIOERR"FILENOTOPEN
SIOERR"ACCESSVIOLATION
SIOERR"NOSTACKSPACE
SIOERR"BLOCKINGREQD

SIOERR"EDITDIROVERFLOW
SIOERR"INVALIDEDITWRITE

SIOERR"INVALIDRECVWRITE
SIOERR"CANTOPENRECV

SIOERR"IORESTARTED
SIOERR"INTERNAL

]

519,
520,

521,
522,

523,
524,
525,
526,
527,

528,
529,

530,
531,

532,
533;

Gms gus Gue gums Sum Sum fuw Smn fmm v fue U G0 D Gem IS fms Gew om e (ow $mm fmm om Pum G fmm Gue fe e

buffer not sufficient for record
length.

assign block length > block
buffer length.

record length = 0 or record
length > maxrecordlength of
OPEN"FILE or record length for
SRECEIVE file < 14 ! or record
length > 254 and variable
records specified.

edit file is invalid.

OPEN"FILE called for file
already open.

edit read error.

file not open.

access not in effect for
requested operation.
insufficient stack space for
temporary buffer allocation.
block buffer required for nowait
fold or pad.

edit write directory overflow.
write attempted after directory
has been written.

write to $RECEIVE does not
follow read.

can”t open $RECEIVE for break
monitoring.

nowait io restarted.

internal error.
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The following is the internal structure of the File Control Block

(FCB)

Note:

V) o= 1= o

The FCB is included as a debugging aid only. TANDEM Computers,
Incorporated, reserves the right to make changes to the FCB
structure. Therefore, this information must not be used to make
program references to elements within the File Control Block.

TRUCT FCB"TMPL ( * );

BEGIN

I

[N

NT SIZE,
NAMEOFFSET,

FNUM;
create/open options group.
NT OPTIONSI,

OPTIONS2,

FILENAME [ 0:11 1],

create options.

= gre e

FCODE,
PRIEXT,
SECEXT,
1
RECLEN,

BLKBUFLEN,
!

!
!
! open options.
1

OPENEXCLUSION,
OPENACCESS;

initializer group.

NT PUCB"POINTER,

SAMEFILELINK;

beginning of sio groups.

File Control Block (FCB) Structure

- G gue

S

G

( 0)
(1)
( 2)

3)

o~ o~

(17)
(18)
(19)

(20)
(21)

(22)
(23)

(24)
(25)

Template.

size of FCB in words.

word offset to name.
guardian file number, -1 =
closed.

assign options.
assign options.
Tandem file name.

file code.

primary extent size in pages.
secondary extent size in
pages.

logical record length.

block length from ASSIGN,
block buffer

length following OPEN"FILE.

exclusion bits to OPEN.
access bits to OPEN.

not used by sio procedures.
not used by sio procedures.
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INT FWDLINK,

P ome gan g

BWDLINK,

ADDR,
COMMONFCBADDR,
ERROR;

file FCB section.

NT DEVINFO,

OPENFLAGS1,

OPENFLAGS2,
XFERCNTL1,

XFERCNTL2,

DUPFCBADDR;

INT(32)

INT

LINENO;

= g== G

BLKBUFADDR,
BLKXFERCNT,

BLKREADCNT =
BLKXFERCNT,

BLEKWRITECNT =
BLKXFERCNT,

BLKCNTXFERRED,

BLKCNTREAD =

BLKCNTXFERRED,

BLKCNTWRITTEN =

BLKCNTXFERRED,

BLKNEXTREC,

USRBUFADDR,
USRWRCNT,

Data Transfer/Blocking

(FCB) FORMAT

(26)
(27)
(28)
(29)
(30)

Vo guw G g G

(31)
(32)

(33)
(34)

(35)

(36)

Gumm Gt Gem o St fem S0 B GuE Gme fme bm faw

(37)

Group.

(39)
(40)

(40)
(40)
(41)

(41)

G gum Smm fom Gow few §ew S femm Gum fums gu Gum

(41)
(42)

(43)
(44)

Gt et Gew Gt G e Gmp fmm fmam pee

forward link.

backward link.

address of this fcb.
address of common FCB.
last error.

file type, dev type, dev
subtype.

access mode, flags parameters
to OPEN"F&ILE.

flags parameters to OPEN"FILE.
iotype, sysbuflen, interactive
prompt.

physioout, logioout, write
flush, retry count, edit write
control.

FCB address of file where data
read from this file is to be
written.

line number from edit read or
ordinal record count scaled by
1000.

word address of block buffer.
number of bytes to be
transferred between device and
target buffer.

number of bytes to be read
from device to target buffer.
number of bytes to be written
from target buffer to device.
number of bytes transferred
between device and target
buffer.

number of bytes read into
target buffer.

number of bytes written from
target buffer.

(byte address) While blocking/
deblocking this is the address
of the next record pointer in
the block buffer.

byte address of user buffer.
<write count> parameter of
WRITE"FILE,; <prompt count>
parameter of READ"FILE.



USRRDCNT,
TFOLDLEN,
USRCNTRD =

TFOLDLEN,
PHYSXFERCNT,

PHYSIOCNTXFERRED,

PHYSIOCNTRD =

PHYSIOCNTXFERRED,

PHYSIOCNTWR =

PHYSIOCNTXFERRED;

INT USERFLAG =
PUCB"POINTER;

initializer group.

NT LOGICALFILENAME [ 0

common FCB section.

Break Group.

!
!
!
INT BRKFCBADDR =
DEVINFO,
BRKMSG =
OPENFLAGS2,
BRKCNTL =
XFERCNTL1,
BRKLASTOWNER =
XFERCNTLZ2;

SRECEIVE Group.

!
!
!
INT SYSMSGS =
DUPFCBADDR,
RCVCNTL =
LINENO,

PRIMARYPID [-1:-1}

LINENO,
BACKUPPID =

BLKNEXTREC,
REPLYCODE =
TFOLDLEN;

S g G fm G g

S g G gms G G e g Gme

-

e

[y

(L) tom ey

-

(45)
(46)
(46)

(47)
(48)

(48)

(48)

(24)

(49)

(31)

SIO: FILE CONTROL BLOCK (FCB) FORMAT

<max read count> parameter of
READ"FILE.

terminal write fold length

(= physical record length).
number of bytes read into user
buffer.

transfer count value passed to
file system in SIO"PIO.

count transferred value
returned from file system
procedure.

count read value returned from*
file system.

count written value returned
from file system.

flag word to be set by user.

logical file name of this file
to initializer.

FCB of file owning break.

(32:33) break message buffer.

(34)
(35)

(36)
(37)

break control.

break last owner.

System messages to be
passed back to caller.
SRECEIVE control.

(38:41) Primary opener”s <process

id>.

(42:45) Backup opener”s <process

(46)

id>.

SRECEIVE reply error code.
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Misc Group.

- G g

INT éOMMCNTL =
PHYSXFERCNT,
OPRQSTFCBADDR =

PHYSIOCNTXFERRED,

OPRQSTCOUNT =
LOGICALFILENAME,

ERRFCBADDR [-1:-1]
LOGICALFILENAME;

INT SPARE],
SPARE2,
SPARE3,
SPARE4,
SPARES,
SPARE6,

SPARE7;
!

END; ! FCB"TMPL.
-- BIT FIELDS.

- ASSIGN BITS.

EFINE

FILENAMESUPPLD = <0>#,

FCB"FILENAMESUPPLD
1

PRIEXTSUPPLD = <1>#%,

FCB"PRIEXTSUPPLD
1

SECEXTSUPPLD = <2>%,

FCB"SECEXTSUPPLD
]

FCODESUPPLD = <3>%,

FCB"FCODESUPPLD

EXCLUSIONSUPPLD = <4>#,

FCB"EXCLUSIONSUPPLD
1

ACCESSSUPPLD = <5>%,

FCB"ACCESSSUPPLD
1

RRECLENSUPPLD = <6>%,

FCB"RRECLENSUPPLD

BLOCKLENSUPPLD = <7>%,

FCB"BLOCKLENSUPPLD

A-72
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Y

(47)

(48) FCB of file for which operator
console messages are being
displayed. (see NO"ERROR,
prompt) .

(49) count of number of operator
messages displayed. (see
NO“ERROR, prompt).

(50) FCB address of file where
errors are to be reported.

Gt g 08 G e Gump dew Sum Jew

(53) unused fcb word.
(54) unused fcb word.
(55) unused fcb word.
(56) unused fcb word.
(57) unused fcb word.
(58) unused fcb word.
(59) unused fcb word.

un gun Gmw fum G Qe Swm

FCB.OPTIONSl.FILENAMESUPPLD#,

FCB.OPTIONS1.PRIEXTSUPPLD#,

FCB.OPTIONS1.SECEXTSUPPLD#,

FCB.OPTIONS1.FCODESUPPLD#,

FCB.OPTIONS1.EXCLUSIONSUPPLD#,

FCB.OPTIONS1.ACCESSSUPPLD#,

FCB.OPTIONS1l.RRECLENSUPPLD#,

FCB.OPTIONS1.BLOCKLENSUPPLD#;
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- OPEN EXCLUSION (FCB"OPENEXCLUSION)

O o= o= o=

EFINE
EXCLUSIONFIELD = <9:11>%,
FCB"EXCLUSIONFIELD = FCB.OPENEXCLUSION.EXCLUSIONFIELD#;
1
1 - OPEN ACCESS (FCB"OPENACCESS)
1
DEFINE
ACCESSFIELD = <3:5>%,
FCB~“ACCESSFIELD = FCB.OPENACCESS.ACCESSFIELD%#;
.
! - DEVINFO.
|
DEFINE
FILETYPE = <0:3>¢#,
FCB"FILETYPE = FCB.DEVINFO.FILETYPE#;
LITERAL
UNSTR = 0,
ESEQ =1,
REL = 2,
KSEQ = 3,
EDIT = 4,
ODDUNSTR = 8;
DEFINE
STRUCTFILE = <2:3>%, ! <>0 means structured file.
FCB"STRUCTFILE = FCB"DEVINFO.STRUCTFILE#;
DEFINE
DEVTYPE = <4:9>%,
FCB"DEVTYPE = FCB.DEVINFO.DEVTYPE#;
LITERAL
PROCESS =0,
OPERATOR =1,
RECEIVE = 2,
DISC = 3,
MAGTAPE = 4,
PRINTER =5,
TERMINAL = 6,
DATACOMM =17,
CARDRDR = 8;
DEFINE
DEVSUBTYPE = <10:15>%,
FCB"DEVSUBTYPE = FCB.DEVINFO.DEVSUBTYPE#;
1
! OPEN FLAGS. ( FCB.OPENFLAGS1 )
1
DEFINE
FILECREATED = <0>%, ! new file created.
FCB"FILECREATED = FCB.OPENFLAGS1.FILECREATED#;
DEFINE
ACCESS = <1l:3>%, ! access mode.
FCB"ACCESS = FCB.OPENFLAGS1.ACCESS#;
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LITERAL
READACCESS
WRITEACCESS
READWRITEACCESS

1
2
3

- W =

OPEN FLAGS. ( FCB.OPENFLAGS2 )

O o= 2= o=

EFINE
ABORTONOPENERROR = <15>#, ! abend on fatal error during open.
FCB"ABORTONOPENERROR = FCB.OPENFLAGS2.ABORTONOPENERROR#;
DEFINE
ABORTONXFERERROR = <14>%#, ! abend on fatal error during data
I transfer.
FCB"ABORTONXFERERROR = FCB.OPENFLAGS2.ABORTONXFERERROR¥;
DEFINE
PRINTERRMSG = <13>#, ! print error message on fatal error.
FCB"PRINTERRMSG = FCB.OPENFLAGS2.PRINTERRMSG#;
DEFINE
AUTOCREATE = <12>%#, ! create a file if write access.
1 0 = don“t.
' 1 = do.
FCB” AUTOCREATE = FCB.OPENFLAGS2.AUTOCREATE#;
DEFINE
FILEMUSTBENEW = <11>#, ! if autocreate = 1, no such file may
! currently exist.
! 0 = 0old file is allowed.
11 = file must be new.
FCB"FILEMUSTBENEW = FCB.OPENFLAGS2.FILEMUSTBENEW#;
DEFINE
WRITEPURGEDATA = <10>#, ! purge existing data.
! 0 = APPEND.
1 1 = PURGEDATA.
FCB"WRITEPURGEDATA = PCB.OPENFLAGSZ .WRITEPURGEDATA#;
DEFINE ‘
AUTOTOF = <9>#, ! autoc page eject on open for
! printer/process.
1 0 = NO
{1 1 = YES
FCB"AUTOTOF = FCB.OPENFLAGS2.AUTOTOF#;
DEFINE
NOWAIT IO = <8>#, ! open with nowait depth of 1.
! 0 = WAIT.
! 1 = NOWAIT.
FCB "NOWAITIO = FCB.OPENFLAGSZ2.NOWAITIO#;
DEFINE
BLOCKEDIO = <7>%#, ! blocked io.
! 0 = NOT BLOCKED
! 1 = BLOCKED
FCB"BLOCKEDIO = FCB.OPENFLAGS2.BLOCKEDIO#%;
DEFINE
VARFORMAT = <6>#, ! variable length records.
! 0 = FIXED LENGTH
! 1 = VARIABLE LENGTH
FCB"VARFORMAT = FCB.OPENFLAGS2.VARFORMAT¥;
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DEFINE
READTRIM = <5>%, ! trim trailing blanks.
1 0 = NOTRIM
! 1 = TRIM
FCB"READTRIM = FCB.OPENFLAGS2.READTRIM#;
DEFINE
WRITETRIM = <4>%, ! trim trailing blanks.
! 0 = NOTRIM
! 1 = TRIM
FCB"WRITETRIM = FCB.OPENFLAGS2.WRITETRIM#;
DEFINE
WRITEFOLD = <3>#, ! fold write transfers greater than
! 0 = TRUNCATE write record length bytes into
! 1 = FOLD multiple records.
FCB"WRITEFOLD = FCB.OPENFLAGS2.WRITEFOLD#%;
DEFINE
WRITEPAD = <2>#, | pad record with trailing blanks.
FCB"WRITEPAD = FCB.OPENFLAGS2.WRITEPAD#;
DEFINE
CRLFBREAK = <1>#, ! carriage return/line feed on break.

! 0 = NO CRLF ON BREAK.
! 1 = CRLF ON BREAK.
FCB"CRLFBREAK

FCB.OPENFLAGS2.CRLFBREAK#;

TRANSFER CONTROL ( FCB.XFERCNTL1 )

O o= 0 v

EFINE

READIOTYPE = <1:3>%,
READ
READUPDATE/REPLY
EDITREAD
WRITEREAD
INVALID

FCB"READIOTYPE = FCB.XFERCNTLl.READIOTYPE#;

LITERAL
STANDARDTYPE
RECEIVETYPE
EDITTYPE
INTERACTIVETYPE
INVALIDTYPE

L T L T
~NWwW N O

W onmwn

1,
2,
3,
7;

DEFINE
WRITEIOTYPE = <4:6>%,
! 0 = WRITE
11 READUPDATE/REPLY
12 EDITWRITE
17 INVALID
FCB"WRITEIOTYPE = FCB.XFERCNTL1l.WRITEIOTYPE#;

DEFINE
SYSBUFLEN = <7:8>%#, ! system buffer length / 1024.
FCB"SYSBUFLEN = FCB.XFERCNTL1l.SYSBUFLEN#;
DEFINE
PROMPT = <9:15>%, ! interactive prompt character.
FCB”" PROMPT = FCB.XFERCNTL1l.PROMPT#;
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TRANSFER CONTROL ( FCB.XFERCNTL2 )

O o= 0= o=

EFINE
PHYSIOOUT = <0>%, | physical [read/write] io
! outstanding.
FCB"PHYSIOOUT = FCB.XFERCNTL2.PHYSIOOUT#,
READIOOUT = <1>%#, ! logical read io outstanding.
FCB"READIOOUT = FCB.XFERCNTL2.READIOOUT#,
WRITEIOQUT = <2>#, ! logical write io outstanding.
FCB"WRITEIOOUT = FCB.XFERCNTL2.WRITEIOOUT#,
LOGIOOUT = <1:2>%, ! logical io outstanding.
FCB"LOGIOOUT = FCB.XFERCNTL2.LOGIOOUT#,
WRITEFLUSH = <3>#, ! block buffer flush operation in
1 progress.
FCB"WRITEFLUSH = FCB.XFERCNTL2.WRITEFLUSH#,
RETRYCOUNT = <4:5>%, ! i/0 retry counter.
FCB"RETRYCOUNT = FCB.XFERCNTL2.RETRYCOUNT#,
NOPARTIALREC = <6>#, ! blocks contain only full records.
FCB"NOPARTIALREC = FCB.XFERCNTL2.NOPARTIALREC#;

TRANSFER CONTROL ( FCB.XFERCNTLZ2 )

-- EDIT READ/WRITE CONTROL

EFINE
BDDIRWIP = <7>%#, ! directory write in progress.
FCB"EDDIRWIP = FCB.XFERCNTL2.EDDIRWIP#,
EDHALFSECTCNT = <8:11>#, ! number of half sectors written in
! current data page after next
! physical write.
FCR"EDHALFSECTCNT = FCB.XFERCNTL2.EDHALFSECTCNT#,
EDDATABUFLEN = <12:15>#, | edit data buf size “>>~
! EDDBUFSHIFT (8).
FCB"EDDATARUFLEN = FCB.XFERCNTL2.EDDATABUFLEN#,
EDREPOSITION = <7>%#, ! user is repositioning edit file
! (read op).
FCB"EDREPOSITION = FCB.XFERCNTL2.EDREPOSITION#;

WRITE"FILE CONTROL OPERATION IN PROGRESS ( FCB.PHYSXFERCNT )

- gs Gume

DEFINE
CNTLINPROGRESS = <0>#,
FCB"CNTLINPROGRESS = FCB.PHYSXFERCNT.CNTLINPROGRESS#,
FORMSCNTLOP = <1:15>%,
FCB"FORMSCNTLOP = FCB.PHYSXFERCNT.FORMSCNTLOP#;

BREAK CONTROL ( COMMFCB.BRKCNTL )

G em g
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DEFINE
BRKLASTMODE = <0>#%, ! last break mode from SETMODE.
COMMFCB“BRKLASTMODE = COMMFCB.BRKCNTL.BRKLASTMODE#,
BRKHIT = <1>#%, ! break key has been typed but not
! tested.
COMMFCB"BRKHIT = COMMFCB.BRKCNTL.BRKHIT#,
BRKFLUSH = <2>%, ! flush $SRECEIVE break message.
COMMFCB "~ BRKFLUSH = COMMFCB.BRKCNTL.BRKFLUSH#,
BRKSTOLEN = <3>4%, ! break stolen away by another
! process.,
COMMFCB"BRKSTOLEN = COMMFCB.BRKCNTL.BRKSTOLEN#,
BRKLDN = <8:15>%, ! logical device number of terminal.
COMMFCB"“BRKLDN = COMMFCB.BRKCNTL.BRKLDN#,
COMMFCB"BRKARMED = ! break is armed.
COMMFCB"BRKFCBADDR# ;

U Gs G S

$SRECEIVE CONTROL ( COMMFCB.RCVCNTL )

EFINE

RCVDATAOPEN = <0>%#, ! receive has been opened for data
! transfer.
COMMFCB" RCVDATAOPEN = COMMFCB.RCVCNTL.RCVDATAOPEN#,
RCVBRKOPEN = <1>%, ! receive has been opened for break
! message reception.
COMMFCB "~ RCVBRKOPEN = COMMFCB.RCVCNTL.RCVBRKOPEN#,
RCVOPENCNT = <2:3>%, ! count of open messages received.
COMMFCB ~RCVOPENCNT = COMMFCB.RCVCNTL.RCVOPENCNT#,
RCVSTATE = <4>4,
! 0 = NEED READUPDATE.
! 1 = NEED REPLY.
COMMFCB"RCVSTATE = COMMFCB.RCVCNTL.RCVSTATE#,
RCVUSEROPENREPLY = <5>%#, ! user will reply to open messages.

! 0 = SIO REPLYS.
! 1 = USER REPLYS.
COMMFCB"RCVUSEROPENREPLY = COMMFCB.RCVCNTL.RCVUSEROPENREPLY#,
RCVPSUEDOEOF = <6>%#, ! pseudo-eof. (n.a. if user wants
I close messages)
! 0 = EAT CLOSE MESSAGE.
! 1 = TURN LAST CLOSE MESSAGE INTO EOF.

COMMFCB "~ RCVPSUEDOEOF = COMMFCB.RCVCNTL.RCVPSUEDOEOF#,
MONCPUMSG = <2:3>%#, ! user cpu up/down messages.
COMMFCB "MONCPUMSG = COMMFCB.SYSMSGS.MONCPUMSG#,
OPENMSG = <10>#, ! user wants open messages.
COMMFCB ~"OPENMSG = COMMFCB.SYSMSGS.OPENMSG#,
CLOSEMSG = <11>%#, ! user wants close messages.
COMMFCB “"CLOSEMSG = COMMFCB.SYSMSGS.CLOSEMSG#;
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e g Omm

DEFINE
CREATEINPROGRESS = <0>#,
COMMFCB"~CREATEINPROGRESS
OPENINPROGRESS = <1>%,
COMMFCB~OPENINPROGRESS
OPTYPE = <0:1>%,
COMMFCB“OPTYPE
DEFAULTERRFILE = <2>%,
! 0 = home terinal.
! 1 = operator ($0).

COMMFCB”DEFAULTERRFILE
TRACEBACK <3>%,

COMMFCB “TRACEBACK

COMMON CONTROL ( COMMFCB.COMMCNTL )

! 1 during call to OPEN"FILE while
! creating.

! 1 during call to OPEN"FILE.
COMMFCB.COMMCNTL.OPENINPROGRESS#,
! operation type.
COMMFCB.COMMCNTL.OPTYPE#,

! defines default error reporting
! file.

COMMFCB.COMMCNTL. DEFAULTERRFILE#,
11 trace back to callers p when
! printing an error message.
COMMFCB.COMMCNTL. TRACEBACK# ;

COMMFCB.COMMCNTL.CREATEINPROGRESS#,



Appendix B - ASCII CHARACTER SET

Character Octal Value Octal Value Meaning
(left byte) (right byte)

NUL 000000 000000 Null
SOH 000400 000001 Start of heading
STX 001000 000002 Start of text
ETX 001400 000003 End of text
EOT 002000 000004 End of transmission
ENQ 002400 000005 Enquiry
ACK 003000 000006 Acknowledge
BEL 003400 000007 Bell
BS 004000 000010 Backspace
HT 004400 000011 Horizontal tabulation
LF 005000 000012 Line feed
VT 005400 000013 Vertical tabulation
FF 006000 000014 Form feed
CR 006400 000015 Carriage return
SO 007000 000016 Shift out
SI 007400 000017 Shift in
DLE 010000 000020 Data 1ink escape
DC1 010400 000021 Device control 1
DC2 011000 000022 Device control 2
DC3 011400 000023 Device control 3
DC4 012000 000024 Device control 4
NAK 012400 000025 Negative acknowledge
SYN 013000 000026 Synchronous idle
ETB 013400 000027 End of transmission block
CAN 014000 000030 Cancel
EM 014400 000031 End of medium
SUB 015000 000032 Substitute
ESC 015400 000033 Escape
FS 016000 000034 File separator
GS 016400 000035 Group separator
RS 017000 000036 Record separator
Us 017400 000037 Unit separator
SP 020000 000040 Space
! 020400 000041 Exclamation point
" 021000 000042 Quotation mark
# 021400 000043 Number sign
$ 022000 000044 Dollar sign
% 022400 000045 Percent sign
& 023000 000046 Ampersand ,
. 023400 000047 Apostrophe e
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Character Octal Value Octal Value Meaning
(left byte) (right byte)

( 024000 000050 Opening parenthesis
) 024400 000051 Closing parenthesis
* 025000 000052 Asterisk

+ 025400 000053 Plus

’ 026000 000054 Comma

- 026400 000055 Hyphen (minus)
. 027000 000056 Period (decimal point)
/ 027400 000057 Right slant

0 030000 000060 Zero

1 030400 000061 One

2 031000 000062 Two

3 031400 000063 Three

4 032000 000064 Four

5 032400 000065 Five

6 033000 000066 Six

7 033400 000067 Seven

8 034000 000070 Eight

9 034400 000071 Nine

: 035000 000072 Colon

: 035400 000073 Semi-colon

< 036000 000074 Less than

= 036400 00007 Equals

> 0370060 000076 Greater than
? 037400 000077 Question mark
@ 040000 000100 Commercial at
A 040400 000101 Uppercase A

B 041000 000102 Uppercase B

C 041400 000103 Uppercase C

D 042000 000104 Uppercase D

E 042400 000105 Uppercase E

F 043000 000106 Uppercase F

G 043400 000107 Uppercase G

H 044000 000110 Uppercase H

I 044400 000111 Uppercase I

J 045000 000112 Uppercase J

K 045400 000113 Uppercase K

L 046000 000114 Uppercase L

M 046400 000115 Uppercase M

N 047000 000116 Uppercase N

0] 047400 000117 Uppercase O




Appendix B - ASCII CHARACTER SET

Character Octal Value Octal Value Meaning
(left byte) (right byte)
P 050000 000120 Uppercase P
Q 050400 000121 Uppercase Q
R 051000 000122 Uppercase R
] 051400 000123 Uppercase S
T 052000 000124 Uppercase T
U 052400 000125 Uppercase U
\Y 053000 000126 Uppercase V
W 053400 000127 Uppercase W
X 054000 000130 Uppercase X
Y 054400 000131 Uppercase Y
Z 055000 000132 Uppercase 7
[ 055400 000133 Opening bracket
\ 056000 000134 Left slant
] 056400 000135 Closing bracket
~ 057000 000136 Circumflex
_ 057400 000137 Underscore
b 060000 000140 Grave accent
a 060400 000141 Lowercase a
b GoiUuU 600142 Lowercase b
C 061400 000143 Lowercase C
d 062000 000144 Lowercase d
e 062400 000145 Lowercase e
f 063000 000146 Lowercase £
g 063400 000147 Lowercase ¢
h 064000 000150 Lowercase h
i 064400 000151 Lowercase i
j 065000 000152 Lowercase J
k 065400 000153 Lowercase k
1 066000 000154 Lowercase 1
m 066400 000155 Lowercase m
n 067000 000156 Lowercase n
o 067400 000157 Lowercase O
P 070000 000160 Lowercase p
q 070400 000161 Lowercase g
r 071000 000162 Lowercase r
s 071400 000163 Lowercase S
t 072000 000164 Lowercase t
u 072400 000165 Lowercase u
v 073000 000166 Lowercase Vv
w 073400 000167 Lowercase w
—
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Character Octal Value Octal Value Meaning
(left byte) (right byte)

X 074000 000170 Lowercase x

y 074400 000171 Lowercase y

z 075000 000172 Lowercase 2
075400 000173 Opening brace
076000 000174 Vertical line
076400 000175 Closing brace

- 077000 000176 Tilde

DEL 077400 000177 Delete




ENSCRIBE STRUCTURED FILE BLOCK FORMAT

<rba> -->

[ <block size> - 1 ] byte <offset> from [0] to

ENSCRIBE STRUCTURED FILE BLOCK FORMAT

word [0] <next block at same level> !
[2] <next block on free list> !
[4] <num recs> !
[51] <level> !

unused (zeros)

[10] <record 0>

)
[4
)

<record 1>

<record <num recs> -~ 1>

Qe b 2
el e—L -l

free space

byte <offset> from [0] to
free space

byte <offset> from [0] to
records <numrecs> - 1

2L
<
2
€

byte <offset> from [0] to
record 1

record 0O

doubleword

doubleword
one word
one word

four words

one word

one word

one word

one word




ENSCRIBE STRUCTURED FILE BLOCK FORMAT

<rba>

A block is addressed by a doubleword relative byte address. 1In a
key-sequenced file, <rba> = 0D points to the root (highest level)
index block; in a relative or entry-sequenced file, <rba> = 0D
points to the first data block

To locate a given record in a key-sequenced file, the key value
supplied to KEYPOSITION is used to search to the block for a record
having a key field that matches

To locate a given record in a relative file, the <record number>
supplied to [KEY]POSITION is converted to a block address and record
number in the block as follows

<blocking factor> =
( <block length> - 22 ) / ( <create record length> + 2 )

<rba of block> =
<record number> / <blocking factor> * <block length>

<record in block> = <record number> “\” <blocking factor>

The format of a <record address> used to position to a record in an
entry-sequenced file is

{ byte 0 | byte 1 | byte 2 | byte 3 |
\ /\ /

<rba of block> / 512 ‘

|
<record in block>

<next block at same level>,

for key-sequenced files, this is the block number of the next block
at the same level; for relative and entry-sequenced files this field
is not used and is set to zero

<next block on free list>,

for key-sequenced and relative files, this is the block number of
the next block on the file”s free list(s) (for a key-sequenced file,
if the index and data block lengths differ, the file has two free
lists; one for index blocks, one for data blocks) and the number of
free blocks on the list. The doubleword is formatted as follows



ENSCRIBE STRUCTURED FILE BLOCK FORMAT

[ byte 0 | byte 1 | byte 2 | byte 3 |
/ \

I
<next block num> / 512
SMIN ( 255 , <num blocks in free list> )

For key-sequenced and relative files, if the entry = -1D then the
block is the last block in the free list

For key-sequenced files, if the entry = -2D then the block is in use

For relative files, if the entry = -2D then there are no free
records in the block

For entry-sequenced files, this entry is not used and is set to zero
<num recs>

is the number of records written in the block
<level>

is the tree level of the block. <level> = 0 means that the block is
a data block; <level> > 0 means that the block is an index block

<record>

ke
(@]
[
[+

P B e ~ fal 3 e e m ae R
<lievel> > U j record.

iy

is a data (if <lievel>» = {) or index (i
record "n",

<length n> = <offset to record n + 1> - <offset to record n>
The format of an index record is

[0] [<length n - 4>] [<length n>]

L key value | byte 0 | byte 1 | byte 2 | byte 3 |
\ /

<rba> of block at next level



ENSCRIBE STRUCTURED FILE BLOCK FORMAT

<offset>
is the offest, in bytes, to the beginning of "free space" or a
record. For relative files, the number of <offsets> is always the
same as the <blocking factor>

<block size>

is the block size in words. This is calculated as follows

<block size> = ( <create block length> + 1 ) / 2



APPENDIX D: FILE MANAGEMENT ERROR LIST

The table on the following pages lists the File Management System
errors individually by error number, giving a brief explanation of the
meaning of each.

The <device type> that is associated with an error, as returned by
the DEVICEINFO procedure 1is also given. The number corresponds to
devices as follows:

<device type>

0 = write to another process <process id>
1 = operator console ($0)
2 = SRECEIVE
3 = Disc
(3E = ENSCRIBE Structured File)
4 = Magnetic Tape
5 = Line Printer
6 = Terminal: Conversational or Page Mode
7 = Data Communications Line (ENVOY)
7.56 = Auto-Call Unit
8 = Punched Card Reader
9 = X.25 Access Method PTP Protocol
10 = Data Communications Line (AXCESS)
11 = Data Communications Line (ENVOY ACP)
12 = Tandem to IBM Link (TIL)
20-23 = Transaction Monitoring Facility (TMF)
26 = Tandem Hyper Link



APPENDIX D: FILE MANAGEMENT ERROR LIST

FILE MANAGEMENT ERROR LIST

<error>

CCE
0

CCG

10 (g12)

11 (%13)

12 (314)
13 (%15)
14 (%16)

15 (%17)

16 (%20)

description

operation successful

end-of-file

operation not allowed on this type file
failure to open or purge a partition
failure to open an alternate key file
failure to provide sequential buffering
system message received

process not accepting OPEN, CLOSE,
CONTROL, or SETMODE messages

operation successful (examine MCW for
additional status information)

file/record already exists

file not in directory or record not in
file

file in use

illegal filename specification

device does not exist

volume specification supplied does not
match name of volume on which the file

actually resides

file number has not been opened

<device
type>

any

3,4,6,8

any

3E

3E

3E

7.%, 11.*

any

3 -8

any
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>

17  (%21)
18 (%22)
19 (%23)
20 (%24)
21 (%25)
22 (%26)
23 (%27)
24 (%30)
25  (%31)
26 (%32)
27  (%33)
28 (%34)
29  (%335)
30 (%36)

description

paired-open was specified and the file
is not open by the primary process, the
parameters supplied do not match the
parameters supplied when the file was
opened by the primary, or the primary
process is not alive

the referenced system does not exist

no more devices in logical device table
attempted network access by a process
with a five-character name or a seven-
character home terminal name

illegal <count> specified

application parameter or buffer address
out of bounds

illegal disc address

privileged mode required for this
operation

AWAITIO or CANCEL attempted on "wait"
file

AWAITIO or CANCEL attempted on a file
with no outstanding operations

wait operation attempted when
outstanding requests pending

number of outstanding no-wait operations

would exceed that specified at OPEN, or
attempt to open a disc file or S$RECEIVE
with maximum number of concurrent
operations greater than 1

missing parameter

unable to obtain main memory space for a

link control block

<device
type>

any

any

any

any

any

any

any

any

any

any

any

0,1,3 - 8
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FILE MANAGEMENT ERROR LIST (cont”d)

<error> description

31 (%37) for Tandem NonStop System, unable to
obtain SHORTPOOL space for a file
system buffer area. .

For Tandem NonStop II System, unable to
obtain file system buffer space.

32 (%40) for Tandem NonStop System, unable to
obtain main memory space for a control
block; for Tandem NonStop II system,
unable to obtain storage pool space
(SYSPOOL) ; or, for either system, INFO
proc. called with <file number> = -1 but
no file was open.

33 (%41) for Tandem NonStop System, i/o process
is unable to obtain IOPOOL space for an
i/o buffer, or, <count> too large for
dedicated i/o buffer.

For Tandem NonStop II System, i/o
process is unable to obtain i/o segment
space.

34 (%42) for Tandem NonStop II System only,
unable tc cbtain file system control

block

35 (%43) for Tandem NonStop II System only,
unable to obtain i/o process control
block

36 (%44) for Tandem NonStop II System only,
unable to lock physical memory

37 (%45) for Tandem NonStop II System only, i/o
process is unable to lock physical
memory

38 (%46) for either Tandem NonStop System or
Tandem NonStop II System, operation
attempted on wrong type of system

<device
type>

any

any

1, 3-12

any

any

l' 3-12

any
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>
40 (350)
41  (%51)
42 (%52)
43 (%53)
44 (%54)
45  (%55)
46  (%56)
47  (%57)
48  (%60)
49  (%61)
50 (%62)
51 (%63)
52 (%64)
53 (%65)
54 (%66)
55  (%67)
56 (%70)
57 (%71)
58  (%72)

description

operation timed out. AWAITIO did not
complete within the time specified by
its <time limit> parameter. If a 0D
<time limit> (completion check) or -1
<file number> (any file) was specified,
then the operation is considered
incomplete. Otherwise, the operation
is considered completed

checksum error on file synchronization
block

attempt to read from unallocated extent
unable to obtain disc space for extent
directory is full

file is full

invalid key specified

key not consistent with file data
security violation

access violation

directory error

directory is bad

error in disc free space table

file system internal error

i/o error in disc free space table

i/o error in directory

i/o error on volume label

i/o error in file label

disc free space table is bad

<device
type>

any

3E

3E

any




APPENDIX D: FILE MANAGEMENT ERROR LIST

FILE MANAGEMENT ERROR LIST (cont”d)

<error>

59
60

61
62

63
64

65

66

70

71

73

74

75

76

77

78

(373)
(374)

(375)
(%76)

(%77)
(%100)

(%101)
(%102)
(%106)
(%107)
(3110)
($111)

(%112)

(%113)

(%114)

(%115)

(%116)

description

file is bad

volume on which this file resides has
been removed, or device has been downed
since the file was opened

no file opens are permitted

volume has been mounted, but mount order
has not been given; file open not
permitted

volume has been mounted and mount is in
progress; file open not permitted

only special requests permitted
device has been downed by operator
continue file operation

duplicate record

attempt to access unmounted partition
file/record locked

READUPDATE called for $RECEIVE and
number of messages queued exceeds
<receive depth>, or REPLY called with
invalid <message tag>, or REPLY called
and no message is outstanding

for Tandem NonStop Systems with TMF,
requesting process has no current

process TRANSID

for Tandem NonStop Systems with TMF,
TRANSID is in the process of ending

for Tandem NonStop Systems with TMF,
a TMF system file has the wrong file
code

for Tandem NonStop Systems with TMF,
TRANSID is invalid or obsolete

<device
type>

3
3 -8
3
3
3
3
1,3 - 8
0,3

3E
3
3
2
20-23
20-23
20-23
20-23
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FILE MANAGEMENT ERROR LIST (cont”d)

<error> description <device
type>
79 (%117) for Tandem NonStop Systems with TMF, 20-23

attempt made by TRANSID to update or
delete a record that it has not
previously locked

80 (%120) for Tandem NonStop Systems with TMF, 20-23
invalid operation attempted on audited
file or non-audited disc volume

81 (%121) for Tandem NonStop Systems with TMF, 20-23
attempted operation invalid for TRANSID
that has outstanding no-wait i/o on a
disc or process file

82 (%122) for Tandem NonStop System with TMF, 20-23
TMF is not running

83 (%123) for Tandem NonStop System with TMF, 20-23
process has initiated more concurrent
transactions than can be handled

84 (%124) for Tandem NonStop System with TMF, 20-23
TMF is not configured

87 (%127) waiting on a READ request and did not sub-device
get it 10

88 (%130) a CONTROL READ is pending; new READ sub-device
invalid 10

89 (%131) for Tandem NonStop System, READ after sub-device
CONTROL complete came in too late. 10

For Tandem NonStop II System, remote
device has no buffer available.

90 (%132) for Tandem NonStop System with TMF, 20-23
TRANSID aborted because its parent
process died

92 (%134) for Tandem NonStop System with TMF, 20-23
TRANSID aborted because path to remote
node is down
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FILE MANAGEMENT ERROR LIST (cont”d)

93

94

97

98

99

100
101
102
103
110
111
112

120
121
122

123

<error>

(%135)

(%3136)

(%141)

(3142)

(%143)

(%144)
(%145)
(%146)
(3147)
(3156)
(3157)

(3160)

(3170)
(3171)

(3172)

(3173)

o oA

description

for Tandem NonStop System with TMF,
TRANSID aborted because it spanned too
many audit files

for Tandem NonStop System with TMF,
TRANSID aborted by operator command

for Tandem NonStop System with TMF,
TRANSID was aborted

for Tandem NonStop System with TMF,
the Transaction Monitor Process”’s
Network Active Transactions table is
full

attempt to use microcode option that is
not installed

device not ready

no write ring

paper out

disc not ready due to power fail
only break access permitted
operation aborted because of break

READ or WRITEREAD preempted by operator
message

data parity error
data overrun error

request aborted due to possible data
loss caused by a reset of the circuit

sub-device busy

a line reset is in progress

<device
type>

20-23

20-23

20-23

20-23

3,4,5'6,8
4

5

1,3 - 7

1'3 - 8

6, 9

sub-device
10

sub-device
10

—
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>

130 (%202)
131 (%203)
132 (%204)
133 (%205)
134 (%206)
135 (%207)
136 (%210)
137 (%211)

140 8%214)

145 (%221)
ld6 (%222)
147 (%223)
150 (%226)
151 (%227)
152 (%230)
153 (%231)

154 (%232)

155 (%233)
156 (%234)
157 (%235)

description

illegal address to disc

write check error from disc

seek incomplete from disc

access not ready on disc

address compare error on disc

write protect violation with disc

unit ownership error (dual-port disc)
controller buffer parity error

modem error (communication link not yet
established, modem failure, momentary
loss of carrier, or disconnect); for
TIL, link disconnected

card reader motion check error

card reader read check error

card reader invalid Hollerith code read
end-of-tape marker detected

runaway tape detected

unusual end - tape unit went off line

tape drive power on

BOT detected during backspace files or
backspace records

only nine track tape permitted
TIL protocol violation detected

i/o process internal error

<device
type>

6.*%, 7.%,
10.*%, 11.*
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FILE MANAGEMENT ERROR LIST (cont”d)

158
160

161
162
163

164

165

166

167

168

<error>

(%236)
(%240)

(%241)
(3242)
(3243)

(3244)

(%245)

(%246)

(3247)

(%250)

description

invalid function requested for HyperLink
request is invalid for line state

more than 7 reads or 7 writes issued
impossible event occurred for line state
operation timed out

EOT received

power at auto-call unit is off

disconnect received

data line is occupied (busy)
RVI received

data line is not occupied after setting
call request

ENQ received
auto-~call unit failed to set "present
next digit"

EOT received on line bid/select

"data set status" is not set after dial-

ing all digits
NAK received on line bid/select
auto-call unit failed to clear "present

next digit" after "digit present" was
set

<device

type>
26
7.%, 11.%*
11.%
7.%,

ll.*
11.*

7.%,

7.0"7.3,7.8

7.56

7.0—701,
11.%*

7.56

7.56

7.0—701,
7.3, 7.8

7.56
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>

169 (%251)

170 (%252)

171 (%253)

172 (%254)

173 (%255)

174 (%256)

175 (%257)

176 (%260)
177 (%261)

178 (%262)

179 (%263)

180 (%264)

description

WACK received on line bid/select

auto-call unit set "abandon call and
retry"

station disabled or station not defined

no ID sequence received during circuit
assurance mode

invalid MCW entry number on WRITE

no response received or bid/poll/select
reply not proper for protocol

maximum allowable NAKs received
invalid MCW on WRITE

WACK received after select

aborted transmitted frame

incorrect alternating ACK received
command reject

poll sequence ended with no responder

text overrun

no address list specified

application buffer is incorrect

control request pending or autopoll
active

unknown device status received

<device
type>

7.0—7.1'7-3

7.56

11.*

7.0-701

7.2-7.3
11.%
7.0-7.3
11.=*
7.3,7.8-7.9

10.%,
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>

190 (%276)

191 (%277)

192 (%300)

200 (%310)

201

($311)

210 (%322)

211 (%323)

212 (%324)
213 (%325)
214 (%326)
215 (%327)

216 (%330)

216 (%330)

217 (%331)

description

invalid status received from device

device power on
device is being exercised

device is owned by alternate port
the current path to the device is down
an attempt was made to write to a non-

existent process

device ownership changed during operation

failure of cpu performing this operation

For Tandem NonStop System only, EIO
instruction failure

channel data parity error

channel timeout

i/o attempted to absent memory page

for Tandem NonStop System, map parity
error during this i/o.

For Tandem NonStop System, memory access
breakpoint occurred during this i/o

map parity error during this i/o

memory parity error during this i/o

<device
type>

l' 3-9’
10.*, 11.%*
5

3-6

1, 3-9,
lo-*, ll.*

l' 3_9'
10.%, 11.*

'—-l }_l
O~

L]

3 (W
~ 1

O

i~
.—J

L]

A

O~

.

* W

~ 1
\Oo

-~

-]

.

*

O~
.
-

Hi HE HE e
O~
.
*
-
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FILE MANAGEMENT ERROR LIST (cont”d)

<error> description <device

type>

218 (%332) interrupt timeout i, 3-9,
10.*, 11.%*

219 (%333) illegal device reconnect i, 3-9,
10.*%, 11.%*

220 (%334) protect violation 1, 3-9,
10.*, 11.%*

221 (%335) for Tandem NonStop System, pad-in 1, 3-9,
violation. 10.*%, 11.%*

For Tandem NonStop II System, controller
handshake violation.

222 (%336) bad channel status from EIO instruction 1, 3-9,

10.*%, 11.%*
223 (%337) bad channel status from IIO instruction i, 3-9,
10.*%, 11.*
224 (%340) controller error 1, 3-9,
10.%, 11.%*
225 (%311) no unit or multiple units assigned to 1, 3-9,
same unit number 10.*%, 11.%*
230 (%346) cpu power failed, then restored 1, 3-9,
10.*%, 11.%*
231 (%347) controller power failed, then restored 1, 3-9,
10.*%, 11.*
240 (%350) network line handler error; operation any
not started
241 (%351) network error; operation not started any

248 (%370) a line handler process failed while this any
request was outstanding. The file
system recovers from this error for
files opened with non-zero sync depth

249 (%371) a network failure occurred while this any
request was outstanding. The file
system recovers from this error for
files opened with non-zero sync depth

D-13
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FILE MANAGEMENT ERROR LIST (cont”d)

<error>

250 (%372)
251 (%373)

300-511

description

all paths to the system are down
a network protocol error occurred

errors are reserved for process
application-dependent usage

<device
type>

any

any




CALL

CALL

CALL

CALL

CALL

CALL

CALL

APPENDIX E

ENSCRIBE CALL SYNTAX SUMMARY

AWAITIO ( <file number>
; [ <buffer address> ]
, [ <count transferred> ]
¢ [ <tag> ]
r [ <time limit> 1 )

CANCEL ( <file number> )

CANCELREQ ( <file number>
[ <tag> 1)

CLOSE ( <file number> )

CONTROL ( <file number>

p <operation>

' <parameter>

r [ <tag> 1)
CREATE ( <file name>

<primary extent size>
<file code>

<secondary extent size>
<file type>

<record length>

<data block length>
<key-sequenced params>
<alternate key params>
<partition params>

L B B T T D B )
P ) e e ) )
et bt ) ) ed bt b b d

DEVICEINFO ( <file name>
; <device type>
, <physical record length> )

<status> := EDITREAD ( <edit control block>

, <buffer>
r <buffer length>
, <sequence number>



APPENDIX E: ENSCRIBE CALL SYNTAX SUMMARY

<status> := EDITREADINIT ( <edit control block>
;y <file number>
, <buffer length> )

<status> := FILEERROR ( <file number> )

CALL FILEINFO ( <file number>

<error>

<file name>

<logical device number>
<device type>

<extent size>
<end-of-file location>
<next-record pointer>
<last mod time>

<file code>

<secondary extent size>
<current-record pointer>
<open flags>

P P e e ) e () ) e ) — ey
et e ) b d ed bed ] b brd Gl ]

- W™ ™M W W W W W W W ww

CALL FILERECINFO ( <file number>

<current key specifier>
<current key value>
<current key length>
<current primary key value>
<current primary key length>
<partiticn in errcr>
<gpecifier of key in error>
<file type>

<logical record length>
<block length>
<key-sequenced params>
<alternate key params>
<partition params>

- | W WM T M W ™T WM WM W W W
— e P e e e ) e p— Py e ey
Nt b frad bt b fd b bed e b be? b bt

N—r

{ length := } FNAMECOLLAPSE ( <internal name>
, <external name> )

{ status := } FNAMECOMPARE ( <file name 1>
CALL ; <file name 2> )

<length> := } FNAMEEXPAND ( <external file name>
; <internal file name>
; <default names> )

——-
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<status> := GETDEVNAME ( <logical device no>
' <device name>
, | <system number> 1)

CALL KEYPOSITION ( <file number>

<key value>

<key specifier> ]
<length word> ]
<positioning mode> ]

- . w -
~ e

)

CALL LOCKFILE ( <file number>

+ [ <tag> 1)
CALL LOCKREC ( <file number>

, [ <tag> 1)

<error> := NEXTFILENAME ( <file name> )

CALL OPEN ( <file name>

<file number>

<flags>

<sync depth>

<primary file number>
<primary process id>
<sequential block buffer>
<buffer length>

L N L]
L N W Koo W e W |
[N SR B VUS y S y S

CALL POSITION ( <file number>
, <record specifier> )

CALL PURGE ( <file name> )

CALL READ ( <file number>
, <buffer>
p <read count>
, [ <count read> ]
+ [ <tag> 1 )
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CALL READLOCK ( <file number>
<buffer>

<read count>
<count read> ]

. W W=
—

[ <tag> 1 )
CALL READUPDATE ( <file number>
<buffer>

14

’ <read count>

» [ <count read> ]

[ <tag> 1)

CALL READUPDATELOCK ( <file number>
<buffer>
<read count>

[ <count read> ]

[ <tag> 1)

CALL REFRESH [ ( $<volume name> ) ]

CALL RENAME ( <file number>
, <hew name> )

CALL REPOSITION ( <file number>
, <positioning block> )

ALL SAVEPOSITION ( <file number>
' <positioning block>
, [ <positioning block size> ] )

CALL SETMODE ( <file number>
<function>

[ <parameter 1>
<parameter 2>
[ <last params>

- wm w w
—

— d et

CALL SETMODENOWAIT ( <file number>
<function>
<parameter 1>
<parameter 2>
<last params>
<tag>

. W™ % w w
11— —
[Ty W R —'



CALL UNLOCKFILE (

14

CALL UNLOCKREC (

14

CALL WRITE (

- W wm W

CALL WRITEUPDATE (

CALL WRITEUPDATEUNLOCK (

APPENDIX E: ENSCRIBE CALL SYNTAX SUMMARY

<file number>

[ <tag> I

<file number>

[ <tag> 1)

- N m -

<file number>
<buffer>
<write count>

[ <count written> ]

[ <tag> 1)

<file number>
<buffer>
<write count>

[ <count written> ]

[ <tag> 1)

<file number>
<buffer>
<write count>

[ <count written> ]

[ <tag> 1)

- m mw






INDEX

Access
completion order, with AWAITIO 3-17
description
structured files 2-8
unstructured files 2-18
mode
checking with OPEN 3-95
description 1-14, 3-8
setting with OPEN 3-89
path
description 2-9
setting with KEYPOSITION 3-76
setting with OPEN 3-97
setting with POSITION 3-100
positioning
by alternate key for structured files 3-72
by primary key for entry-sequenced 3-98
by primary key for key-sequenced 3-72
by primary key for relative 3-98
by rba for unstructured files 3-98
detailed description 4-43
random
for structured files 4-3
for unstructured files 4-16
relational, among structured files 1-11
rules
for structured files 4-2
for unstructured files 4-
security
checking with OPEN 3-94
description 3-8
sequential
for structured files 4-2
for unstructured files 4-12
subsets, description 2-11

7
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Alternate key
attributes 2-14
CREATE parameter array 5-34
creation considerations
automatic update suppression 5-10
key length 5-9
key offset 5-9
key specifier 5-8
null value 5-9
uniqueness 5-10
description 2-8, 2-12, 5-11
file 2-13, 5-11
creation with CREATE 5-28
creation with FUP SET 5-14
loading 6-6
opening considerations 4-2
record description 5-11

for entry-sequenced files, description 2-15

for key~sequenced files, description 2-14
for relative files, description 2-14
illustration of 2-13
of fset overlapping 5-9
update, automatic 1-12
suppression with CREATE 5-34
supression with FUP SET 5-14
Approximate, access subset 2-11
action during sequential reads 3-105
positioning mode, overview 1-10
ASCII character set B-1
Automatic
alternate key maintenance 1-12
supression 5-10
refresh, specification with CREATE 3-29
refresh, specification with FUP SET 5-14
AWAITIO procedure
completion chart 3-19
error recovery 3-17
FILEINFO response 3-18
flowchart 3-20
syntax description 3-14

Backup process, opening a file 3-91
Block, data see data block '
Block, index: see index block
Buf fer parameter 3-5
Buffer, cache: see cache buffer
Buffer, sequential block
specifying with OPEN 3-91
BUILDKEYRECORDS, FUP command
description 6-1
example 6-10
ri

syntax description 6-9

g 2 =

[

index-2



INDEX

Cache buffer 1-20

usage tradeoff with index block length 5-8
CANCEL procedure

completion 3-4

syntax description 3-21
CANCELREQ procedure

syntax description 3-22
CCE, condition code 3-6
CCG, condition code 3-6
CCL, condition code 3-6
Character set, ASCII B-1
CHECK"BREAK Procedure, SIO A-5
CHECK"FILE procedure, SIO A-6
CHECK"FILE Procedure, SIO

example A-13

file types A-9
CHECK"FILE procedure, SIO

operations A-6
CLOSE procedure

completion 3-4

syntax description 3-23
CLOSE"FILE Procedure, SIO A-14
Code, file

description 5-3

specifying at creation

with CREATE 5-28
with FUP SET 5-14

Commands, FUP

BUILDKEYRECORDS 6-9

CREATE 5-24

INFO 5-26

LOAD 6-2
LOADALTFILE 6-6
RESET 5-25

SET 5-14

SHOW 5-23

Compare length
setting prior to access with KEYPOSITION 3-73
Compare length for access subset 2-11
Compression, data and index
description 5-6
specification with CREATE 5-28
specification with FUP SET 5-14
Condition codes
returned from procedure call 3-6
Control block
access (ACB), for partitioned files 3-96
file (FCB)
for partitioned files 3-96
maintenance 3-24, 3-117
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CONTROL procedure
completion 3-4
operations 3-25
syntax description 3-24
CREATE procedure
completion 3-4
syntax description 5-28
Creating disc files 5-1
Current access path 2-9
after successful OPEN 3-97
Current key specifier 2-9
returned by FILERECINFO 3-56
Current key value
positioning action 2-10
returned by FILERECINFO 3-56
setting, description 4-4
specification with KEYPOSITION 2-10, 3-72
specification with POSITION 2-10, 3-98
Current position 2-10
after successful OPEN 3-97
change after READ, example 2-10
ENSCRIBE procedures that modify 4-4
update by KEYPOSITION 3-76
Current state indicators 3-8
status
after KEYPOSITION 3-76
after POSITION 3-100
after READ 3-106
after READUPDATE 3-114
after WRITE 3-134
after WRITEUPDATE 3-139

Data and index compression
see: compression, data and index
Data block 2-2
compression 2-3
considerations 5-6
specification with CREATE 5-28
specification with FUP SET 5-14
illustration
for entry-sequenced file 2-
for key-sequenced file 2-4
for relative file 2-6
length, considerations 5-5
size, specification
with CREATE 5-28
with FUP SET 5-14
structured disc file format C-1
Data Definition Language (DDL) 1-22
Data, loading 6-1
alternate key file 6-6

i £31 o7
Primary fiieé ©0-<

7
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DDL 1-22
Deadlock 4-26
Declarations, external
ENSCRIBE procedures 3-9
Deletion
file 3-101
DEVICEINFO procedure
completion 3-4
device types and subtypes 3-40
syntax description 3-39
Disc
device type 3-40
files: see File, disc
sectors 4-18
volume, finding filenames on 3-86

EDITREAD procedure

syntax description 3-42
EDITREADINIT procedure

syntax description 3-46
End-of-file pointer

for structured files 4

for unstructured files
ENSCRIBE

disc files: see File, disc

file structures

structured files 1-3
unstructured files 1-13

list of features 1-1

procedure syntax summary E-1

relationship to GUARDIAN 1-1

structured file type comparison chart

syntactic conventions i-9
ENSCRIBE procedures

AWAITIO 3-14

CANCEL 3-21

CANCELREQ 3-22

CLOSE 3-23

CONTROL 3-24

CREATE 3-27

DEVICEINFO 3-39

EDITREAD 3-42

EDITREADINIT 3-46

FILEERROR 3-48

FILEINFO 3-51

FILERECINFO 3-56

FNAMECOLLAPSE 3-59

FNAMECOMPARE 3-61

FNAMEEXPAND 3-65

GETDEVNAME 3-70

-5
4-9

INDEX
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ENSCRIBE procedures (cont)
KEYPOSITION 3-72
LOCKFILE 3-78
LOCKREC 3-82
NEXTFILENAME 3-86
OPEN 3-88
POSITION 3-98
PURGE 3-101
READ 3-103
READLOCK 3-108
READUPDATE 3-111
READUPDATELOCK 3-115
REFRESH 3-117
RENAME 3-118
REPOSITION 3-120
SAVEPOSITION 3-121
SETMODE 3-123
SETMODENOWAIT 3-125
syntactic conventions i-9
syntax summary E-1
UNLOCKFILE 3-129
UNLOCKREC 3-130
WRITE 3-132
WRITEUPDATE 3-136
WRITEUPDATEUNLOCK 3-140
Entry-sequenced file 1-6, 2-7
alternate key, description 2-15
data block, illustration 2-7
positioning
by alternate key 3-72
by primary key 3-98
description 2-7
of record written to file 3-132
primary key assignment, description 2-7
record length, description 2-7
record length, maximum 5-5
specifying at creation
with CREATE 5-28
with FUP SET 5-14
structure, illustration 1-6
suggestions for use 2-7
Errors
file management
complete list D-1
general information 3-7
listed by number w/description 4-36
recovery considerations 4-39
Sequential I/0 procedures A-40
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Exact, access subset
action during sequential reads 3-106
positioning mode, overview 1-10
subset of a file, description 2-11
Examples
action of current position 4-48
add new altkey to file w/out altkey file 6-14
add new altkey to file with altkey file 6-13
adding record to end of entry-sequenced 4-63
adding record to end of relative file 4-62
adding record within a relative file 4-62
approx subset by alternate key 4-50
approx subset by primary key 4-49
creation of alternate key file 5-44
creation of key-sequenced file 5-40
creation of key-sequenced w/altkey 5-42
creation of key-sequenced, partitioned 5-46
creation of relative, partitioned 5-45
exact subset by non-unique altkey 4-53
exact subset by primary key 4-52
generic subset by primary key 4-51
load a key-sequenced file 6-12
positioning of entry-sequenced file 4-60
positioning of relative file 4-60
random deletion with primary key 4-58
random insertion for relative file 4-61
random update to non-existent record 4-56
random update, key-sequenced file 4-55
record insertion, key-sequenced file 4-54
relational processing 4-64
reload partition of altkey file 6-16
reload partition of key-seq file 6-15
sequential read by pri-key w/delete 4-59
sequential read by pri-key w/update 4-57
sequential read of entry-sequenced file 4-61
sequential read of relative file 4-61
Exclusion mode
description 3-94
setting with OPEN 3-89
Exclusion/Access Mode Checking 3-95
Extent
allocation/deallocation 3-25
considerations for partitioned files 5-4
description 5-3
size, primary, specifying at creation
with CREATE 5-28
with FUP SET 5-14
size, secondary, specifying at creation
with CREATE 5-28
with FUP SET 5-14
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External declarations
ENSCRIBE procedures 3-9
Sequential I/0 A-4

Features of ENSCRIBE 1-1

File

management errors 3-7

complete list D-1

File Control Block Structure, SIO
description A-43
format A-70
initializing the file FCB A-44
File management procedures
see ENSCRIBE procedures 0
File System, theory of operation 1-24

File,

disc 2-8

access
by alternate key for structured files 3-72

by primary key for entry-sequenced

3-98

by primary key for key-sequenced 3-72

by primary key for relative 3-98

by rba for unstructured files 3-98

completion order for no-wait i/o
mode and security checking 3-8
mode: security checking 3-93
mode: see Access mode

path: see Access path

3-17

relational, among structured files 1-11

rules for structured files 4-2

rules for unstructured files 4-7

sharing 3-89

subsets, description 1-10, 2-11
alternate key: see alternate key
code

description 5-3

specifying with CREATE 5-28

specifying with FUP SET 5-14
compression 2-3

considerations 5-6

with CREATE 5-28

with FUP SET 5-14
control block (FCB), maintenance 3-24, 3-117

creation 5-1
creation parameters

returned by FILERECINFO 3-56
setting with CREATE 5-28
setting with FUP SET 5-14

deletion 3-101
determining status of 3-39
entry-sequenced 1-6, 2-7

index~

see also entry sequenced file
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File, disc (cont)
exclusion/access mode table 3-95
extent allocation/deallocation 3-25
key-sequenced 1-4, 2-2
see also key-sequenced file
loading data
alternate key file 6-6
general info 6-~1
primary file 6-2
locking
detailed description 4-23
unlocking with UNLOCKFILE 3-129
with LOCKFILE 3-78
management procedures
see ENSCRIBE procedures
name: see Filename
number
assignment by operating system 3-92
parameter 3-5
returned from OPEN 3-92
opening, considerations 4-2
ownership
changing for an existing file 3-127
current status returned by SETMODE 3-124
partitioning across volumes/network node 1-21
array format 5-37
open considerations 4-2
specification with CREATE 5-28
specification with FUP SET 5-14
thorough description 5-4
purge security check 3-8
purging data 3-25
read security check 3-8
relative 1-5, 2-5
see also relative file
structure, illustration 1-5
renaming 3-118
security
changing security of existing file 3-127
checking, access table 3-94
current status returned by SETMODE 3-124
description 3-93
shared access 3-89
structured: block format C-1
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File, disc (cont)
subset 1-10, 2-11
sequential reading of 3-103
temporary
name format 3-10
type, specifying at creation
with CREATE 5-28
with FUP SET 5-14
unlocking 3-129
write security check 3-8
writing a record 3-132
File/record locking interaction 4-24
FILEERROR procedure
syntax description 3-48
FILEINFO procedure
completion 3-4
example
random update to non-existent record 4-56
syntax description 3-51
Filename
comparing two for equivalence 3-61
converting from external to internal 3-65
converting from internal to external 3-59
finding device type & physical rec len 3-39
finding next in subvolume 3-86
network form 3-12
permanent form 3-10
specifying with CREATE 5-28
specifying with FUP SET 5-14
temporary form 3-10
FILERECINFO procedure
completion 3-4
syntax description 3-56
Finding records 1-23
Flags, OPEN
returned by FILEINFO 3-54
setting with OPEN 3-89
FNAMECOLLAPSE procedure
syntax description 3-59
FNAMECOMPARE procedure
syntax description 3-61
FNAMEEXPAND procedure
syntax description 3-65
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FUP commands
BUILDKEYRECORDS 6-9
CREATE 5-24
functions described 5-12
INFO 5-26
LOAD 6-2
LOADALTFILE 6-6
RESET 5-25
SET 5-14
SHOW 5-23

FUP, running 5-13

Generic, access subset
action during sequential reads 3-106
positioning mode, overview 1-10
subset of a file, description 2-11
GETDEVNAME procedure
syntax description 3-70
GIVE"BREAK Procedure, SIO A-16
Global declarations
ENSCRIBE procedures 3-9
GUARDIAN
file management error list D-1
relationship to ENSCRIBE 1-1

I/0 device control operations 3-25
Index block 2-2
compression 2-3
description 5-6
specification with CREATE 5-28
specification with FUP SET 5-14
creation considerations 5-8
diagram 2-4
length, considerations 5-8
size, specification at creation
with CREATE 5-28
with FUP SET 5-14
Inserting records 1-23
considerations for structured files 4-3
with WRITE 3-132
Interface with INITIALIZER and
ASSIGN message, SIO A-48
considerations A-51
INITIALIZER-related defines A-48
setting file characteristics A-51
usage example A-52

INDEX
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Key field
description 2-8
illustration 2-9
Key length
current, returned by FILERECINFO 3-56
description 5-9
specification at creation
with CREATE 5-28
with FUP SET 5-14
Key offset 5-9
specification at creation
with CREATE 5-28
with FUP SET 5-14
Key specifier 2-9
description 5-8
example 2-9
Key value, current 2-10
Key, alternate: see alternate key
Key, term defined 2-8
Key-sequenced file 1-4, 2-2
alternate key, description 2-14
creation
parameter array 5-33
with CREATE 5-28
with FUP 5-14
data block, illustration 2-4
data block: see data block
index block: see index block
number of reads per access 2-2
positioning 3-72
primary key, description 2-2
record
length, description 2-2
length, maximum 5-5
storage organization
data block 2-2
index block 2-2
KEYPOSITION procedure
completion 3-4
example
action of current postition 4-48
approx subset by alternate key 4-50
exact subset by non-unique altkey 4-53
exact subset by primary key 4-52
generic subset by primary key 4-51
random deletion with primary key 4-58
random update to non-existent record 4-56
random update, key-sequenced file 4-55
sequential read by pri-key w/delete 4-59
sequential read by pri-key w/update 4-57
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KEYPOSITION procedure (cont)
Repositioning to next record 3-77
Repositioning to same record 3-77
syntax description 3-72

Length, key: see key length
Length, record: see record length
LOAD, FUP command
description 6-1
example 6-3
syntax description 6-2
LOADALTFILE, FUP command
description 6-1
example 6-6
syntax description 6-6
Loading files
alternate key files 6-6
overview 1-22
primary files 6-2
LOCKFILE procedure
completion 3-4
example 3-81
setting lockmode 3-128
syntax description 3-78
Locking
deadlock situation 4-26
detailed description 4-23
file 3-78
file/record locking interaction 4-24
modes, alternate and default 4-24
record 3-82
LOCKREC procedure
completion 3-4
dependency on current position 2-10
setting lockmode 3-128
syntax description 3-82
Logical records 5-5
LRU for cache buffer 1-20

Mirror volumes 1-44
Multi-key access to records 1-7
Multiple volume files 1-21
open considerations 4-2
specification at creation
with CREATE 5-28
with FUP SET 5-14
thorough description 5-4
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Network file names 3-12
NEXTFILENAME procedure
completion 3-4
example 3-87
syntax description 3-86
No-wait i/o
access completion 3-14
description 1-16
Notational conventions i-9
NOWAIT I/O with SIO 2A-65
NO"ERROR Procedure, SIO A-58
error handling A-60
Null value 2-14
considerations with BUILDKEYRECORDS
description 5-9

ODDUNSTR
specifying with CREATE 5-28
specifying with FUP SET 5-14
Offset, key: see key offset
Open flags
returned from FILEINFO 3-54
setting with OPEN 3-88
OPEN procedure
by backup process 3-91
completion 3-4
condition code setting 3-92
example

approx subset by primary key 4-49

flags
returned by FILEINFO 3-54
setting 3-89
syntax description 3-88
OPEN"FILE Procedure, SIO A-17
example A-22
flags A-~20
Ownership, file
changing an existing file 3-127
current status returned by SETMODE

Parameters, ENSCRIBE procedure
buffer 3-5
file number 3-5
tag 3-5
transfer count 3-6
Partitioned files 1-21
open considerations 4-2
opening of 3-96
specification at creation
with CREATE 5-28
with FUP SET 5-14

thorough description 5-4

N
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Permanent file names 3-11
Physical record, description 1-3
POSITION procedure
completion 3-4
example
for relative and entry-sequenced file 4-60
syntax description 3-98
Positioning 2-11
by alternate key for structured files 3-72
by primary key for entry-sequenced files 3-98
by primary key for key-sequenced files 3-72
by primary key for relative files 3-98
by rba key for unstructured files 3-98
implementation details 4-43
status
after KEYPOSITION 3-76
after POSITION 3-100
after READ 3-106
after READUPDATE 3-114
after WRITE 3-134
Positioning mode 1-10
approximate 2-11
action during read 3-105
exact 2-11
action during read 3-106
generic 2-11
action during read 3-106
setting prior to access with KEYPOSITION 3-74
setting prior to access with POSITION 3-100
Primary extent size
specifying with CREATE 5-28
specifying with FUP SET 5-14
Primary file number, specifying w/ OPEN 3-88
Primary key 1-7, 1-9, 2-8
creation considerations 5-7
current value update
for relative file 3-98
specification at creation
with CREATE 5-28
with FUP SET 5-14
Primary process id, specifying w/ OPEN 3-91
Procedure call errors: see errors
Procedure parameters
buffer 3-5
file number 3-5
tag 3-5
transfer count 3-6

INDEX
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Procedures, ENSCRIBE

see ENSCRIBE procedures
Process

device type 3-40

suspension for file access 3-14
Purge

data within a file 3-25

file from system 3-101
PURGE procedure

completion 3-4

syntax description 3-101
Purge, security check 3-8

Random access
for structured files 4-3
for unstructured files 4-16
READ procedure
action following successful OPEN 3-97
completion 3-4
dependency on current position 2-10
example
approx subset by primary key 4-49
approximate subset by alternate key 4-50
exact subset by non-unique altkey 4-53
exact subset by primary key 4-52
generic subset by primary key 4-51
sequential read by pri-key w/delete 4-59
sequential read by pri-key w/update 4-57
syntax description 3-103
Read, security check 3-8
Reading records, general info 1-23
READLOCK procedure
completion 3-4
dependency on current position 2-10
example 3-109
setting lockmode 3-128
syntax description 3-108
READUPDATE procedure
completion 3-4
dependency on current position 2-10
example _
random update to non-existent record 4-56
random update, key-sequenced file 4-55
syntax description 3-111
READUPDATELOCK procedure
completion 3-4
dependency on current position 2-10
setting lock mode 3-128
syntax description 3-115
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READ"FILE Procedure, SIO A-23
Record 2-8 .
deblocking 1-20
deletion 1-23
identification within a file 1-7
insertion 1-23
considerations 4-3
with WRITE 3-132
length
specification with CREATE 5-28
specification with FUP SET 5-14
length, maximum
for entry-sequenced files 5-5
for key-sequenced files 5-5
for relative files 5-5
for unstructured files 3-29
locking 1-23
detailed description 4-23
during sequential reads (READLOCK) 3-108
for unstructured files 4-26
limitations 4-27
with LOCKREC 3-82
with READLOCK 3-108
with READUPDATELOCK 3-115
logical, description 5-5
management functions, overview 1-23
multi-key access to 1-7
physical length determination 3-39
physical, description 1-3
reading, general info 1-23
specifier 3-98
unlocking 3-130
general info 1-23
with UNLOCKFILE 3-129
with UNLOCKREC 3-130
with WRITEUPDATEUNLOCK 3-140
updating, general info 1-23
Recovery from errors 4-39
REFRESH procedure
syntax description 3-117
refresh, automatic
specification with CREATE 3-29
specification with FUP SET 5-14
Relational access among stuctured files 1-11
Relative byte addresses (rba)
description 2-18, 4-9
setting with POSITION 3-98
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Relative file 1-5, 2-5
data block diagram 2-6
data block, illustration 2-6
positioning
by alternate key 3-72
by primary key 3-98
of record written to file 3-132
primary key assignment, description 2-5
record length, maximum 5-5
specifying at creation
with CREATE 5-28
with FUP SET 5-14
suggestions for use 2-6
RENAME procedure
completion 3-4
syntax description 3-118
Renaming files: see RENAME
REPOSITION procedure
syntax description 3-120
Resident buffering (TNS only) 4-20

SAVEPOSITION procedure
syntax description 3-121
Secondary extent size, specifying
with CREATE 5-28
with FUP SET 5-14
Security, file
changing of an existing file 3-127
checking 3-8
checking, access table 3-94
current status returned by SETMODE 3-124
Sequential access
for structured files 4-2
for unstructured files 4-12
Sequential access buffering option 1-20
example 4-6
specifying with OPEN 3-91
thorough description 4-6
Sequential I/0 Procedures
call summary A-3
errors A-40
FCB Structure
description A-43
format A-70
Initializing the File FCB A-44
Interface with INITIALIZER and
ASSIGN messages A-48
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Sequential I/0 Procedures (cont)
Interface with INITIALIZER and ASSIGN
considerations A-51
INITIALIZER-related defines A-48
summary A-55
usage example A-48
introduction A-1
SETMODE procedure
completion 3-4
syntax description 3-123
SETMODE/SETMODENOWAIT
functions 3-127
SETMODENOWAIT procedure
completion 3-4
syntax description 3-125
SET"FILE Procedure, SIO A-25
BREAK operation A-34
NOWAIT I/O operations A-33
operations A-26
Shared access, for a file 1-14, 3-89
Specifier, record 3-98
State indicators: see Current state ind.
Structured files 1-3
comparison chart for 2-15
see also Entry-sequenced file 0
see also Key-sequenced file 0
see also relative file O
Subset, file 1-10
description 2-12
sequential reading of 3-103
Sync depth
considerations for files w/alternate key 4-42
specifying with OPEN 3-90
Syntactic conventions i-9

Tag parameter, general info 3-5
TAKE"BREAK Procedure, SIO A-35
Temporary file

name format 3-10

results of close 3-23
Temporary file names 3-11
Theory of operation, file system 1-24
Transfer count parameter 3-6
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UNLOCKFILE procedure
completion 3-4
syntax description 3-129
Unlocking
file 3-129
record
with UNLOCKREC 3-130
with WRITEUPDATEUNLOCK 3-140
UNLOCKREC procedure
completion 3-4
syntax description 3-130
Unstructured files
appending to end-of-file 4-16
characteristics 2-16
locking
with LOCKFILE 3-78
locking records
description 3-85
with LOCKREC 3-130
with READLOCK 3-108
with READUPDATELOCK 3-115
overview 1-13
positioning
description 2-18
with POSITION 3-98
random access to 4-16
relative byte addresses 2-18, 4-9
resident buffering 4-20
sequential access to 4-12
Updating records 1-23
procedure to accomplish 3-132
Usage Example, SIO
with INITIALIZER and ASSIGN message A-52
without INITIALIZER procedure A-56

Volume, disc file: finding filenames 3-86

WAIT"FILE Procedure, SIO A-36
WRITE procedure
completion 3-4
example
adding record to end of entry-sequenced 4-63
adding record to end of relative 4-62
record insertion, key-sequenced file 4-54
syntax description 3-132
Write, security check 3-8
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WRITEUPDATE procedure
dependency on current position 2-10
example
random deletion with primary key 4-58
random update, key-sequenced file 4-55
sequential read by pri-key w/delete 4-59
sequential read by pri-key w/update 4-57
syntax description 3-136
WRITEUPDATEUNLOCK procedure
completion 3-4
dependency on current position 2-10
syntax description 3-140
WRITE"FILE Procedure, SIO A-38
Writing records 1-23
considerations for structured files 4-3
with WRITE 3-132

SRECEIVE Handling with SIO A-62
data transfer protocol A-62

INDEX
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