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STREAM_ $PUT _CHR

STREAM _ $PUT _ CHR

Writes data to an object without terminating the current record, if one exists.

FORMAT
STREAM_$PUT_CHR (stream-id, bufptr, buflen, seek-key, status)

INPUT PARAMETERS

stream=-id
Number of a stream on which an object is open, in STREAM _ $ID _ T format. Thisis a
2-byte integer.

bufptr
Pointer to the data to be written, in UNIV_PTR format. This is a 4-byte integer.

FORTRAN programs can use IADDR to obtain the buffer address for the bufptr parameter.
Pascal programs can use ADDR. Alternately, programs in either language can use pointer
variables.

buflen
. o . 7
Number of bytes of data to be written. This is a 4-byte integer.

OUTPUT PARAMETERS

seek-key
Unique key identifying the location of the data written, in STREAM _ $SK __ T format.
This is a three-element array of 4-byte integers.

The seek key allows random access to the output data by a subsequent STREAM _ $SEEK
call.

status
Completion status, in STATUS _ $T format. This is a 4-byte integer.

USAGE

STREAM _$PUT _ CHR writes the specified number of bytes to the object, but does not
terminate a record.

Use this procedure to write data in nonrecord-structured files or to compose records piece
by piece. Be sure to call STREAM__$REDEFINE to set STREAM__$UNDEF as the record
type, and HDR_UNDEF _ $UID as the object type, before writing any output.

Records of fixed-length format automatically change to variable-length if this write
operation extends the current record beyond the length of existing records. In this case, no
error occurs. For files with explicit fixed-length records, an error occurs if this write
operation extends the current record beyond the fixed-record size.

For files with variable-length records, no record length checking is performed. Therefore,
take care not to alter the count field of the following record.
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Record size can increase as a result of this call, but cannot decrease. For instance, after you
overwrite the first 20 bytes of a 32-byte record, the last 12 bytes still contain the original
data, and the count field remains the same. To terminate a record and update its count

field, use STREAM _ $PUT _ REC.

STREAM_$PUT _ CHR and STREAM _ $PUT _ REC operate identically when applied to
SIO lines, UASC files, and keyboards.
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STREAM_ $PUT_REC

STREAM _ $PUT _REC

Writes data to an object and terminates the current record, if one exists.

FORMAT
STREAM_$PUT_REC (stream-id, bufptr, buflen, seek-key, status)

INPUT PARAMETERS

stream-id
Number of a stream on which the object is open, in STREAM _ $ID _ T format. Thisis a
2-byte integer.

bufptr
Pointer to the data to be written, in UNIV_PTR format. This is a 4-byte integer.

FORTRAN programs can use JADDR to obtain the buffer address for the bufptr parameter.
Pascal programs can use ADDR. Alternately, programs in either language can use pointer
variables.

buflen
Number of bytes of data to be written. This is a 4-byte integer.

For files with explicit fixed-length records, an error occurs if the total record length is not
equal to the fixed-record length.

If you specify a buflen of zero, STREAM__$PUT _REC simply terminates the current
record and updates its count field.

OUTPUT PARAMETERS

seek-key
Unique key identifying the location of the data in the object, in STREAM _$SK T

format. This is a three-element array of 4-byte integers.

The seek key allows random access to the output data by a subsequent STREAM _ $SEEK
call.

status
Completion status, in STATUS _$T format. This is a 4-byte integer.

USAGE

STREAM _$PUT _REC queues data for output to the object. It does not necessarily write
the data on the COMMENT. COMMENT writes may be performed asynchronously.

Records of default format (implicit fixed-length) automatically change to variable-length if
the new record differs in length from any existing records. No error occurs.

Existing data in variable-length records are overwritten if the stream position is not at
EOF. No error occurs.
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STREAM _ $PUT _ REC never inserts ne #line characters in the object on its own. You
must do this yourself if you want newlines to appear in the object. (f\
STREAM_ $PUT _ CHR and STREAM _ $PUT _ REC operate identically when applied to =
SIO lines, UASC files, and keyboards.

‘)

/".
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STREAM _ $REDEFINE

Changes one or more attributes of an object that is open on a stream.

FORMAT

STREAM_$REDEFINE (stream-id, input-mask, attributes, error-mask, status)

INPUT PARAMETERS

stream-~-id
Number of a stream on which the object is open, in STREAM _ $ID __ T format. This is a
2-byte integer.

input-mask

An integer bit mask showing which attributes you want to redefine, in
STREAM _$REDEF _MASK T format. This is a 4-byte integer.

Bits 4 through 9 are the ones most commonly changed. The following lists the predefined

symbols for each bit position in the mask.

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

Bit
Bit
Bit
Bit
Bit
Bit

H =2 O 0N D WM~ -

0
1

21
22
23
24
25
26

STREAM_$0BJ_NAME
STREAM_$0BJ_NAMLEN
STREAM_$REC_LGTH
STREAM_$TEMPORARY
STREAM_$EXPLICIT TYPE
STREAM_$AB_FLAG
STREAM_$EXPLICIT ML
STREAM_$CC
STREAM_$REC_TYPE
STREAM_$CONC
STREAM_$0CONC
STREAM_$0POS

STREAM_$SPARSE
STREAM_$OTYPE
STREAM_$CLOSE_ON_EXEC
STREAM_$NDELAY
STREAM_$APPEND_MODE
STREAM_$FORCED_LOCATE

Object name

Object name length
Record length
Temporary or permanent
Explicit record type
ASCII or binary file
Explicit move mode
Carriage control
Record type

Object concurrency (not implemented)
Concurrency at open
Access type

Sparsely written file

Object type

Close stream on DOMAIN/IX Exec call
Forced STREAM_$GET_CONDITIONAL

File in append mode

Force locate mode

Pascal and C programs specify these predefined values as members of a set. FORTRAN
programs must add the desired values to each other to result in a correct input-mask value.

Note that some bit numbers are missing (0, 12 - 20). This is because
STREAM _ $INQUIRE and STREAM _ $REDEFINE use the same attribute record,
however certain attributes that can be inquired upon cannot be redefined.

attributes
Record containing new values for attributes, in STREAM _$IR_ REC_ T format.

The attribute parameter is able to specify redefinition of a large number of attributes by

passing information in many fields of one record (including a number of bit fields). These
record fields are listed below along with their size and a brief explanation of the information
they transmit.
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Stream-id

Name-length

Record length

Flagl

STREAM_ $REDEFINE

STREAM _$ID_T. A 2-byte integer. Not redefinable.

a 2-byte integer. Name-length of the object. Specified on input in
conjunction with the STREAM_ $NAME _ CONDITIONAL and
STREAM _$NAME _UNCONDITIONAL inquiry-type.

A longword. If the object has variable-length records, the length of the
longest record is returned; if fixed-length records, the fixed record length
is returned.

A field of 16 bits containing Boolean and enumerated values. Each
Boolean value occupies one bit in the flag. Enumerated types may
occupy more than one bit depending on the number of possible values.
The following table lists the bit number(s), the corresponding attribute,
the data type of the attribute, and a brief explanation of possible values.

Bit Number| Attribute Data Type Ezxplanation

Bit O Temporary Boolean TRUE if the object is temporary.

Bit 1 Explicit type | Boolean TRUE if record type is explicit.

Bit 2 ASCII/Binary | Boolean TRUE if data is ASCII, otherwise
it is binary.

Bit 3 Force move Boolean TRUE if move mode is used.

Bits 4,5 Unused 1

Bit 6 Carriage
control )

Bits 7-9 Unused 2

Bits 10,11 |Record Type

Bits 12,13 |Unused 3

Bits 14,15|0bject
Concurrency

mode

(only applies to open streams)

STREAM_$CC_T  |Either STREAM $F77_CC (FORTRAN)

or STREAM_$APOLLO_CC (DOMAIN) .

STREAM_$RTYPE T|Either STREAM_ $F2 (fixed length),
STREAM_$V1 (variable-length), or
STREAM_$UNDEF (undefined).

STREAM_$FCONC_T|Not implemented. Always
STREAM_$N_AND N.

Flag2

A word. This is a field of bits containing Boolean and enumerated values.
Each Boolean value occupies one bit in the flag. Enumerated types may
occupy more than one bit depending on the number of possible values.
The following table lists the bit number(s), the corresponding attribute,
the data type of the attribute, and a brief explanation of possible values.
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STREAM__ $REDEFINE

Bit Number| Attribute Data type FEzxplanation

Bits 16,17 {Unused 4

Bits 18,19 |Concurrency STREAM _OMODE T | Either STREAM_$UNREGULATE.D,

at open STREAM_$NO_CONC_WRITE, or

STREAM_$CONTROLLED_SHARING. Only
returned from opened streams.

Bits 20,21 |Unused 5

Bits 2 -24|Access Type STREAM_$0POS_T | Either STREAM_$READ,

STREAM_$WRITE, STREAM $UPDATE,
STREAM_$APPEND, or
STREAM_$OVERWRITE. Only returned
from opened streams.

Bit 25 Pre-existing | Boolean Not redefinable.
Bits 26-31|Unused 5
Unused 6

Header length

File length

Seek key

A 2-byte integer. Not redefinable.

A 4-byte integer. Not redefinable.

STREAM_ $SK __T. A three-element INTEGER*4 array. Not

redefinable.

Current record length
A 4-byte integer. Not redefinable.

Current relative record number
A 4-byte integer. Not redefinable.

Blocks used

A 4-byte integer. Not redefinable.

Date/Time Used TIME _$CLOCKH _T. A 4-byte integer. Not redefinable.

Date/Time Modified
TIME _ $CLOCKH __T. A 4-byte integer. Not redefinable.

Object type

UID _$T. A two element INTEGER*4 array. Type UID of the object.
The following table lists valid UID types.

UASC_$UID

RECORDS_$UID
HDR_$UNDEF_$UID
OBJECT FILE $UID

PAD_$UID

INPUT_PAD_$UID

SIO_$UID
MBX_$UID
MT_$UID

UASC file

Record-structured file
Nonrecord-structured file
Object module file
Saved transcript pad
Input pad

Serial line descriptor file

Mailbox object
Magnetic tape descriptor file
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Sparse flag Boolean. When TRUE, file allocation may have "holes". See the
Programming With General System Calls manual. (‘-\
Flag3 A word. This is a field of bits containing Boolean and enumerated values.

Each Boolean value occupies one bit in the flag. Enumerated types may
occupy more than one bit depending on the number of possible values.
The following table lists the bit number(s), the corresponding attribute,
the data type of the attribute, and a brief explanation of possible values.

Bit Number| Attribute Data Type Ezxplanation

Bits 16-27|Unused 7

Bit 29 Close on exec | Boolean TRUE causes stream to be closed
upon an DOMAIN/IX exec call.

Bit 30 No delay mode | Boolean When TRUE, any system call that
reads data from a stream will SN
act like STREAM $GET_CONDITIONAL L
(returns if data not available). N
Bit 31 Append mode Boolean When TRUE, any call to

STREAM_$PUT_REC or
. STRE/,._$PUT_CHR does a seek to
EQOF before writing any data.

Bit 28 Force locate | Boolean Normally, if the force move mode
mode bit (bit 6) is not set, streams
may use either move mode or
locate mode. If this bit is set,
streams will only use locate
mode; the caller need not supply
a buffer. This option can only
be set for file-type streams
(UASC, REC, HDR_UNDEF, and
CASE_HM) .

7

Unused 8 A 4-byte integer.

Name NAME _ $PNAME _ T. A character array of up to 256 elements. The \
name of the object. Specified on input with
STREAM _ $NAME _ CONDITIONAL and
STREAM _ $NAME _ UNCONDITIONAL inquiry types.

The array specified as the attribute parameter need not be large enough for every field, but
just sufficient to span the required fields. For example, to redefine explicit move mode,
only a six-element INTEGER*2 array is required (for a FORTRAN program), because the
necessary flag is in FLAGL.

Accessing attribute record bit fields is discussed in detail in the Programming With General
System Calls handbook.
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OUTPUT PARAMETERS

error-mask
An integer bit-mask indicating any requested changes that were not made, in

STREAM _$REDEF _MASK T format. This is a 4-byte integer.

This procedure may complete with partial success if it can redefine some, but not all, of the
requested attributes. If an attribute is not changed, STREAM __$REDEFINE sets the
corresponding bit in the error mask and continues to redefine other attributes. In cases of
partial success, the returned status code is nonzero. The program must check the error
mask to find out where the error occurred.

status
Completion status, in STATUS _ $T format. This is a 4-byte integer.

USAGE

STREAM _ $REDEFINE changes one or more attributes of an object to which you have a
stream open. Wherever bits are set in the input mask, STREAM _ $REDEFINE tries to
copy information from the corresponding fields of the attribute record to the object.
Wherever bits are not set in the input mask, the corresponding attributes of the object do
not change.

FORTRAN programs that use the stream manager to read files must call
STREAM _$REDEFINE to request explicit move mode.

You can use STREAM _ $REDEFINE only on streams with write access. However, you can
use it to change read access to write access.

You cannot use STREAM _ $REDEFINE to change the stream position (use

STREAM _ $SEEK instead), to change the object’s length (use STREAM _ $TRUNCATE
instead), or to change a serial line’s attributes (use SIO__$CONTROL).
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STREAM _ $REPLACE

Writes data to an object without changing the length of the current record.

FORMAT
STREAM_$REPLACE (stream-id, bufptr, buflen, seek—key, status)

INPUT PARAMETERS

stream=-id

Number of a stream on which the object is open, in STREAM_ $ID _ T format. Thisis a
2-byte integer.

bufptr
Pointer to the data to be written, in UNIV_PTR format. This is a 4-byte integer.

FORTRAN programs can use IADDR to obtain the buffer address for the bufptr parameter.

Pascal programs can use ADDR. Alternately, programs in either language can use pointer
variables.

buflen
Number of bytes of data to be written. This is a 4-byte integer.

OUTPUT PARAMETERS

seek-key
Unique key identifying the location of the output data in the object, in STREAM _$SK _ T
format. This is a three-element array of 4-byte integers.

The seek key allows random access to the output data by a subsequent STREAM _ $SEEK
call.

status
Completion status, in STATUS _$T format. This is a 4-byte integer.

USAGE

STREAM _ $REPLACE replaces a record in the object. Call STREAM__$PUT _REC to
add records to an object.

For record-structured objects, this call terminates the current record. The length of the
current record must be exactly the same as the length of the record it replaces. An error
occurs if the record lengths are different. You can use STREAM _ $PUT_ REC and
STREAM_ $PUT _ CHR to overwrite existing data in a file or pad with no record length
checking.
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STREAM _ $REPLACE
For nonrecord-structured objects, this call writes the specified number of characters. No

record-length errors can occur.

Like STREAM _ $PUT _REC, STREAM _ $REPLACE queues data for output to the
object. It does not necessarily write the data on the COMMENT . COMMENT writes may
be performed asynchronously.
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STREAM _ $SEEK

Moves the stream position.

FORMAT

STREAM_$SEEK (stream-id, seek-base, seek-type,
{seek-key|signed-offset}, status)

INPUT PARAMETERS

stream-id

Number of a stream on which the object is open, in STREAM_ $ID _ T format. This is a
2-byte integer.

seek-base

Type of data on which the seek is based, in STREAM _ $PARMI1 _ T format. Possible
values are:

STREAM _ $CHR
Character-based seek.

STREAM_ $EOF

End-of-file based seek. (Any offset specified with STREAM _ $EOF is
ignored.)

'STREAM_ $KEY
Keyed value-based seek.

STREAM _ $REC
Record-based seek.

seek-type
Value defining the relationship between the seek-base and the seek-key or signed-offset, in
STREAM _$PARM2_ T format. Possible values are:

STREAM _ $RELATIVE
Moves the stream position relative to the current stream marker.
Relative positioning is only valid for character (STREAM _ $CHR) and
record (STREAM__$REC) based seeks. Specifying either
STREAM _ $EOF or STREAM:_$KEY with STREAM _ $RELATIVE
results in an error status. A positive offset moves the stream position
towards EOF and a negative offset moves the stream position towards
the beginning of the object. Relative seeks start at 0; that is, an offset of
0 denotes the current position.

STREAM _ $ABSOLUTE
Seeks for an absolute position in the object. In absolute seeks, all four
seek bases are valid. STREAM _ $EOF and STREAM _ $KEY can only
be used in absolute seeks. Absolute character and record-based seeks
start from the beginning of the object (past the header) if the offset is
positive. If the offset is negative, the seek starts at EOF. Absolute seeks

start at 1. An error occurs if you specify an offset of 0 for an absolute
seek.
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seek-key

Unique value identifying the data sought, in STREAM _ $SK __T format. Thisis a
three-element array of 4-byte integers.

signed-offset

Offset to be used in calculating the new stream position. This is a 4-byte integer.

OUTPUT PARAMETERS

status

Completion status, in STATUS _$T format. This is a 4-byte integer.

USAGE

STREAM _ $SEEK moves the stream marker to a specific location, or to an offset from a
known location. It does not move any data.

An error occurs if the object does not support random access.

An error occurs if the program attempts to move the stream position beyond the beginning
or end of the file.

Character-based seeks in record-structured objects cannot move the stream position beyond
the current record.

Record-based seeks apply only to objects with fixed-length records. For objects with
variable-length records, save the seek keys returned when the object is written, then
perform keyed seeks.

For UASC files, specifying STREAM _ $REC simulates a fixed-length record seek by finding
the length of the first record in the file and using that as the record length for all records.
STREAM _ $CHR-seeks work like they do in nonrecord-structured files.

The stream marker must be aligned on a record boundary when you specify
STREAM _ $REC. If alignment is incorrect, an error occurs. Similarly, if positioning is

relative to EOF (that is, a negative offset), the current EOF must be on a record boundary.

The following examples illustrate the difference between absolute and relative seeks. The
first example is an absolute seek for the 16th character in the object:

STREAM_$SEEK (stream_id, STREAM $CHR, STREAM $ABSOLUTE,
16, status)

The second example positions the stream marker seven records closer to the beginning of
the object than it was before the call.

STREAM_$SEEK (stream_id, STREAM_$REC, STREAM $RELATIVE,
-7, status)
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STREAM _ $TRUNCATE

Writes EOF at the current stream position.

FORMAT
STREAM_$TRUNCATE (stream-id, status)

INPUT PARAMETERS

stream=~-id

Number of a stream on which the object is open, in STREAM _$ID _ T format. This is a
2-byte integer.

OUTPUT PARAMETERS

status
Completion status, in STATUS _ $T format. This is a 4-byte integer.

USAGE

STREAM _ $TRUNCATE decreases the value of the file length attribute to match the
stream pointer’s current position. (Writing data to a stream that lengthens the object
implicitly increases this attribute’s value.) This sets EOF to the stream pointer’s position,
effectively deleting any data in the object past the stream pointer. If the stream position is
already at EOF, truncating the object has no effect.

You can only truncate disk files and pads that the Display Manager is not using. Trying.to
_truncate any other type of object returns an error status code.

Truncating an object does not close the stream.
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ERRORS

STATUS _$0K

Successful completion.

STREAM _$ALREADY __EXISTS
STREAM__$WRITE specified on STREAM_ $CREATE.

STREAM_$BAD _CHAR_SEEK
Attempted character seek before start of current (variable length) record.

STREAM_$BAD _COUNT_FIELD IN_FILE
Count field for current record is bad.

STREAM_$BAD _FILE_HDR
File header is no good ( CRC error ).

STREAM _ $BAD_ LOCATION
Bad location parameter in create call.

STREAM _$BAD _OPEN_ xp
OPEN _ XP must reference a stream that is already open on this node.

STREAM_$BAD _POS_ON_REC_SEEK

Relative record seek is not legal unless the reference point is on record boundary.

STREAM _$BAD_RELATED _ PAD
PAD _$CREATE attempted with an invalid or unopened related pad.

STREAM _$BAD__ SHARED _ CURSOR_ REFCNT
Reference count on a shared file cursor went below zero.

STREAM _$BOF _ERR
Attempted seek beyond BOF; e.g., offset=0.

STREAM _$CANT _DELETE_OLD _NAME
WARNING : New name added but old cannot be deleted.

STREAM _$CANT _ SWITCH
Too many mapped objects to perform switch.

STREAM _ $CLOSE _ ANOMALY
WARNING : Close successful but name of (temporary) object on this stream no longer
references the same object.

STREAM _ $CONCURRENCY __VIOLATION
Requested access violates concurrency constraints.

STREAM _$DEVICE _MUST_BE_LOCAL

Cannot open stream to remote device.

STREAM _$DIR__NOT_FOUND
Could not find directory in pathname on create.

STREAM__$END _ OF _FILE
End of file.

STREAM _$EOF _PAD_PUT_ERR
PUT _REC legal only at EOF on pads; EOF has moved.
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STREAM_$FILE_ TROUBLE_ WARNING

WARNING: (SALVAGER) File trouble bit set in VTOCE. -

STREAM _ $FROM _ STRID _ NOT _ OPEN N

From stream is not open on switch request.

STREAM_$ID__ OOR

Stream ID out-of-range (invalid).

STREAM_ $ILL_ FORCED _ LOCATE

Forced locate is only legal for disk files.

STREAM_$ILLEGAL _NAME _REDEFINE

Attempted name change requires copying file.

STREAM_ $ILLEGAL _OBJ_ TYPE

Cannot open a stream for this type of object.

STREAM _ $ILLEGAL _ OPERATION

STREAM _$ILLEGAL _PAD _CLOSE

This operation is illegal on named stream.

™)

Illegal to close transcript pad before related input pad.

STREAM_$ILLEGAL _PAD _CREATE_ _TYPE

PAD _ CREATE illegal with this type of object.

STREAM_$ILLEGAL _PARAM__COMB

STREAM_$ILLEGAL _W_VAR_LGTH_RECS

Illegal parameter combination for this operation.

-

Operation illegal with variable length records.

STREAM _$INQUIRE _TYPE _ERR

Inquire (by name) about object that cannot be opened on a stream because of its type.

STREAM _ $INQUIRE _ WARNING

WARNING : Inquire-by-name is returning data only on first of multiple streams on
which object is currently open.

STREAM _ $INSUFF_ MEMORY -

Not enough virtual memory.

STREAM _ $INSUFFICIENT _ RIGHTS

Insufficient rights for requested access to object.

STREAM_ $INTERNAL _FATAL _ERR

Internal fatal error on table reverification.

STREAM _$INTERNAL _MM_ERR

Internal fatal error in stream memory management (windowing).

STREAM _ $INVALID _ DATA

Bad data in call to VT _$PUT.

STREAM _ $NAME _ CONFUSION

Object already open under another name on another stream.

STREAM_ $NAME _NOT_FOUND (ﬁ

STREAM

Name not found.
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STREAM_ $NAME _ REQD
STREAM _ $OPEN without a name is illegal.

STREAM_ $NEED_MOVE _MODE

Forced locate is set and could not do it.

STREAM _$NEVER _ CLOSED
System (or process) crash prevented complete close.

STREAM _$NO__AVAIL _TARGET
No available target stream to switch to.

STREAM _ $NO_ MORE _ STREAMS
No more streams.

STREAM_$NO _ RIGHTS

No rights to access object.

STREAM _ $NO __ SUCH _ VERSION
Specified DSEE version does not exist.

STREAM_$NO_ TABLE _SPACE

Table space error; cover stream table exhausted.

STREAM_ $NOT__ OPEN
Operation attempted on unopened stream.

STREAM _$NOT _ THRU_ LINK
Cannot create file though link.

STREAM _$0BJ__DELETED
File has been deleted.

STREAM _ $OBJECT _NOT _FOUND
Object associated with this name not found (may not exist).

STREAM_$OBJECT _READ _ONLY

Cannot open this object for writing.

STREAM_ $OUT _ OF _ SHARED _ CURSORS

Per-mode shared file cursor pool is exhausted.

STREAM _$PART_REC_WARN
WARNING : Partial record at the end of a file with fixed length records.

STREAM _ $PERM_ FILE_ NEEDS_ NAME
Only temporary files may be unnamed.

STREAM _$PUT_BAD _REC__LEN
Attempted put of wrong length record.

STREAM _$READ _ONLY_ERR
Attempted write to read-only stream.

STREAM _$REDEFINE _PAD _ERR
Cannot redefine this attribute of a pad.

STREAM _$REPLACE _LGTH_ERR
Attempted record length change on replace request.
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STREAM _ $RESOURCE _LOCK_ERR

Unable to lock resources required to process request.

STREAM _ $SIO _NOT _LOCAL
SIO object not in /DEV.

STREAM _ $SOMETHING _ FAILED
Partial or complete failure of inquire or redefine (ERR_MASK is nonempty).

STREAM _ $STREAM__NOT _FOUND
No stream found in conditional inquire.

STREAM _$XP_BUF _ TOO_ SMALL
Buffer supplied to GET _XP too small.
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TIME

This section describes the data types, the call syntax, and the error codes for the TIME
programming calls. Refer to the Introduction at the beginning of this manual for a description of

data-type diagrams and call syntax format.
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TIME DATA TYPES

CONSTANTS

TIME_$ABSOLUTE
TIME_$CLOCKH_KEY

TIME_ $RELATIVE

DATA TYPES
EC2_$PTR_T
STATUS _$T
byte:
offset
0:
0:
1:
2:
TIME

Specifies absolute time.

Eventcount key value.

Specifys relative time.

A 4-byte integer. Address of an eventcount.

A status code. The diagram below illustrates the
STATUS _$T data type:

field name
31 0
integer all
or
31
—I fail
24
subsys
16
modc
0
integer code

Field Description:

all
All 32 bits in the status code.

fail

The fail bit. If this bit is set, the error was not
within the scope of the module invoked, but
occurred within a lower-level module (bit 31).

subsys
The subsystem that encountered the error (bits
24 - 30).

modc
The module that encountered the error (bits 16 -
23).

TIME=2
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TIME _$CLOCK_T

predefined byte:
record offset
time_$clockh_t 0:
4:
predefined byte:
record offset
0:
2:

TIME_$KEY_T

TIME_ $REL_ABS_T

code

TIME DATA TYPES

A signed number that identifies the type of error
that occurred (bits 0 - 15).

Internal representation of time. The diagram below
illustrates the TIME _ $CLOCK __ T data type:

integer

integer

Field Description:

high

field name

high

low

High 32 bits of the clock.

low

Low 16 bits of the clock.

pos. integer

positive integer

Field Description:

high16

field name

high16

low32

High 16 bits of the clock.

low32

Low 32 bits of the clock.

A 2-byte integer. An event count key. One of the
following pre-defined values:

TIME _$CLOCKH_KEY
Only permissible value.

A 2-byte integer. An indicator of type of time.
One of the following pre-defined values:

TIME _$RELATIVE
Relative time.

TIME _$ABSOLUTE
Absolute time.
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TIME _$CLOCK

Returns the current UTC time.

FORMAT
TIME_$CLOCK (clock)

OUTPUT PARAMETERS

clock

The current Coordinated Universal Time, in TIME_ $CLOCK _ T format. This data type
is 6 bytes long. See the CAL Data Types section for more information.

USAGE

TIME _ $CLOCK returns the current time of day, in UTC format. It is represented as the
number of 4-microsecond periods that have elapsed since January 1, 1980 at 00:00.

To get the local time, use CAL_ $GET _LOCAL _ TIME instead of this procedure. To

compute the local time from the value returned by TIME__ $CLOCK, use
CAL _ $APPLY _ LOCAL _ OFFSET.

\TIME TIME=4
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TIME_ $GET _EC

TIME _$GET _EC

Gets the address of the time eventcount, which is advanced about every 0.25 second.

FORMAT

TIME_$GET_EC (time-key, eventcount-pointer, status)

INPUT PARAMETERS

time-key
The key specifying which time eventcount the system should return, in TIME _$KEY T
format. This is a 2-byte integer. .

Currently the only allowable value is TIME _$CLOCKH _KEY.

OUTPUT PARAMETERS

eventcount-pointer
The eventcount address to be obtained, in EC2__$PTR _ T format. This is a 4-byte
integer. ‘

EC2_$PTR__T is a pointer to an EC2__ $EVENTCOUNT __T array. See the EC2 Data

Types section for more information.

status
Completion status, in STATUS _$T format. This data type is 4 bytes long. See the
TIME _$ Data Types section for more information.

USAGE

EC2_3$PTR_T is a pointer to an EC2_ $EVENTCOUNT _ T array. See the EC2 Data
Types section for a description of eventcount data structures.

TIME _ $GET _EC outputs an eventcount that gets advanced about every 1/4 second.
Thus, it can be passed to EC2_$WAIT to wait for a specific interval of time to elapse.

The interval between successive advances of the eventcount is nominally 262,144
microseconds (about 0.25 second). The exact interval changes slightly with system load.

For a ten-second wait, you might use:

TIME_$GET_EC (....gets time_eventcount ....)
EC2_$READ (....gets current_eventcount_value ....)
EC2 $WAIT (....current_eventcount + 40, time_eventcount....)

See Eventcounts Chapter of the Programming With General System Calls manual for more
information.
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TIME _$WAIT

TIME _ $WAIT

Suspends the calling process for a specified time.

FORMAT
TIME_S$WAIT (rel-abs, clock. status)

INPUT PARAMETERS

rel-abs

Type of clock value supplied, in TIME _$REL _ABS _ T format. This is a 2-byte integer.

Specify only one of the following predefined values:

TIME _$RELATIVE
Clock specifies the number of 4-microsecond periods to wait before
resuming process execution.

TIME _$ABSOLUTE

Clock contains the UTC system time for which to wait before resuming
process execution.

clock
The relative or absolute time for which to wait before resuming process execution, in
TIME _ $CLOCK _ T format. This data type is 6 bytes long. See the CAL Data Types

section for more information.

Note that if you specify TIME _ $ABSOLUTE in the rel _abs parameter, TIME _ $WAIT
expects a UTC time. (You can remove a local time offset with the
CAL _$REMOVE_LOCAL _ OFFSET call.)

OUTPUT PARAMETERS

status
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the CAL
Data Types section for more information.

USAGE

TIME _ $WAIT suspends the calling process until a relative time elapses or an absolute
time occurs.

A nonzero status is returned if the operating system has insufficient internal table space to
process the request.

TIME TIME=~6
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ERRORS

STATUS _$0K

Successful completion.

TIME _$BAD_INT
Bad timer interrupt.

TIME _$BAD_ KEY
Bad key to TIME _$GET _EC.

TIME_$NO_Q_ENTRY
Error from TIME _$ADVANCE.

TIME _ $NOT_FOUND
Entry to be canceled not found.

TIME _ $WAIT_ QUIT
Wait interrupted by quit fault.

TIME=7
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TONE

This section describes the call syntax for the TONE programming calls. The TONE calls do not
use special data types or produce unique error messages. Refer to the Introduction at the
beginning of this manual for a description of call syntax format.
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TONE_ $TIME

TONE _ $TIME

Makes a tone. The tone remains on for the time indicated in the call.

FORMAT

TONE_$TIME (time)
INPUT PARAMETERS
time

Length of the tone, in TIME _$CLOCK _T format. This data type in a 48-bit integer
value.

USAGE
Only DOMAIN nodes shipped after April 19, 1982 contain a working speaker.

TONE TONE=2
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TPAD

This section describes the data types and the call syntax for the TPAD programming calls. The
TPAD calls do not produce unique error messages. Refer to the Introduction at the beginning of
this manual for a description of data-type diagrams and call syntax format.
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TPAD DATA TYPES

DATA TYPES

TPAD_$MODE_ T

TPAD

an

A 2-byte integer. Cursor mode operations for the
touchpad and mouse. They establish how
movements of the finger affect the cursor position
on the display. Note the only meaningful mode for
a mouse is TPAD _ $RELATIVE. One of the
following pre-defined values:

TPAD _$ABSOLUTE

Touchpad corresponds directly to the display.
When a finger is placed on the touchpad, the

cursor jumps to the corresponding position on
the screen.

TPAD_$RELATIVE

Cursor movement is relative to the current

position. It moves only when a finger moves i
across the pad, it does not move when a finger S
is placed on touchpad.

TPAD_ $REL_ ABS

Cursor moves when finger is placed on the
touchpad and when a finger moves across the
pad. It does not move if a finger is lifted and
replaced quickly.

.

l/ )
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STATUS_$T

TPAD DATA TYPES

A status code. The diagram below illustrates the
STATUS_$T data type:

byte:

offset 31 0 field name
0: integer all
or
31
0: —I fail
24
subsys
16
1: modc
0
2 integer code

Field Description:

all
All 32 bits in the status code.

fail

The fail bit. If this bit is set, the error was not
within the scope of the module invoked, but
occurred within a lower-level module (bit 31).

subsys

The subsystem that encountered the error (bits
24 - 30).

modc
The module that encountered the error (bits 16 -
23).

code

A signed number that identifies the type of error
that occurred (bits 0 - 15).

TPAD=-3 TPAD



TPAD _ $INQUIRE

TPAD _$INQUIRE

Returns information about the current touchpad mode.

FORMAT

TPAD_$INQUIRE (mode, x-scale, y-scale, hysteresis, origin)

INPUT PARAMETERS
None.

OUTPUT PARAMETERS

mode

Cursor mode, in TPAD _ $MODE _ T format. This is a 2-byte integer. Specify one of the
following predefined values:

TPAD_$ABSOLUTE
TPAD_$RELATIVE
TPAD_$REL_ABS

x~scale
Scale factor in the x dimension. This is a 2-byte integer.

y-scale
Scale factor in the y dimension. This is a 2-byte integer.

hysteresis
Hysteresis factor, in pixels. This is a 2-byte integer.

This hysteresis factor prevents the touchpad manager from responding to any minor
movements you make unintentionally. This value defines a "box" around your finger. The
touchpad manager does not move the cursor if your finger stays within this box.

If your finger moves beyond the box, the touchpad manager subtracts the hysteresis value
from the distance moved, and moves the cursor the remaining distance. The default factor
is 5.

origin
The point of origin for x and y in SMD _ $POS __T format. This data type is 4 bytes long.

USAGE

Use this call to save the touchpad mode for later restoration, or to change one aspect of the
mode without changing any other aspects. For example, you can use the output from this
call as the input to the TPAD _ $SET_MODE call.

TPAD TPAD=4
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TPAD _$INQ_DTYPE

TPAD _$INQ_DTYPE

Returns the name of the last type of locating device used.

FORMAT
device = TPAD_$INQ_DTYPE

INPUT PARAMETERS
None.

OUTPUT PARAMETERS
None.
RETURN VALUE

device
Value indicating the last locating device used to provoide input, in
TPAD _$DEV_ TYPE_ T format. This data type is two bytes long. Specify one of the
following predefined values:

TPAD_$UNKNOWN
TPAD_$HAVE_TOUCHPAD
TPAD_$HAVE_MOUSE

TPAD_$HAVE_BITPAD
USAGE

If no locator input has been detected since the node was last booted, this call returns

TPAD _ $UNKNOWN.
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TPAD _$RE_ RANGE

TPAD _$RE_RANGE

Re-establishes the touchpad raw data range.

FORMAT
TPAD_$RE_RANGE ()

INPUT PARAMETERS
None.

OUTPUT PARAMETERS
None.

USAGE

This call re-establishes the touchpad raw data range over the next 1000 data points. This is
also done for you at system boot. See the section on Touchpad Modes in Programming with
General System Calls for a description of the touch pad raw data range.

TPAD TPAD=6
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TPAD _$SET _ CURSOR

TPAD _$SET_ CURSOR

Re-establishes the touchpad origin in relative mode. The call to TPAD _$SET_ CURSOR
can occur at any time and affects subsequent touchpad inputs.

FORMAT
TPAD_$SET_CURSOR (origin)

INPUT PARAMETERS

origin
A screen position that will be the origin for subsequent data points from the touchpad in
relative mode or in absolute/relative mode, in SMD _$POS __ T format. This data type is 4
bytes long.

OUTPUT PARAMETERS
None.

USAGE

The system remembers the last cursor position delivered by a locator device. When a new
data point comes from the mouse, or from the touchpad or bitpad in relative mode, a
displacement is computed and applied to the last locator position. The

TPAD _$SET _ CURSOR call makes the system forget the last locator position, and use
the value passed in the call instead. The next locator data will then start from this new
position instead of its former position.

You will rarely need to make this call, as GPR and the display manager make the call at
appropriate times.

The origin is automatically re-established when you take your finger from the touchpad for
more than one-eighth of a second. One effect of this is that the cursor typically doesn’t
move the next time you touch the pad in relative mode, unless you explicitly call

TPAD _$SET_ CURSOR before that next touch.

This call has meaning for relative and absolute/relative mode only. In absolute/relative
mode, when you first touch the pad, the pad inputs coordinates in the absolute mode. To
have effect, the call to TPAD__ $SET_ CURSOR must occur after this first touch, but
during the relative part of this use of the touchpad (that is, before you lift your finger for
more than one-half second.)
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TPAD _$SET_ MODE

TPAD _$SET_ MODE

Sets the touch pad mode.

FORMAT

TPAD_$SET_MODE (mode, x-scale, y-scale, hysteresis, origin)

INPUT PARAMETERS

mode

Cursor mode, in TPAD _$MODE _ T format. This is a 2-byte integer. Specify one of the
following predefined values:

TPAD_$ABSOLUTE
TPAD_$RELATIVE
TPAD_$REL_ABS

x-scale
Scale factor in the x dimension. This is a 2-byte integer.

y=-scale
Scale factor in the y dimension. This is a 2-byte integer.

hysteresis
Hysteresis factor, in pixels. This is a 2-byte integer.

The hysteresis factor prevents the touchpad manager from responding to any minor
movements you make unintentionally. This value defines a "box" around your finger. The
touchpad manager does not move the cursor if your finger stays within this box.

If your finger moves beyond the box, the touchpad manager subtracts the hysteresis value
from the distance moved, and moves the cursor the remaining distance. The default factor
is 5.

origin
The point of origin for x and y in SMD _ $POS_ T format. This data type is 4 bytes long.

OUTPUT PARAMETERS
None.

USAGE

Use this call to set to mode, scale factors, and hysteresis factors of locator devices. You can
also change the origin for relative or absolute/relative mode. This call applies to the
touchpad, mouse, and bit pad locator devices. Note that the mouse uses only the scale and
hysteresis factors and ignores the other mode settings, since it is an inherently relative
device.
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VEC

This section describes the call syntax for the VEC programming calls. The VEC calls do not use
special data types or produce unique error messages. Refer to the Introduction at the beginning
of this manual for a description of call syntax format.

The majority of the calls in this section have four versions: single-precision floating-point,
double-precision floating-point, 16-bit integer (INTEGER*2), and 32-bit integer (INTEGER*4).
The names of all single-precision vector routines are in the form VEC_$Iname. Double-precision
routines are named VEC__$Dname. 16-bit integer routines are named VEC_$Inamel6. 32-bit
integer routines are named VEC _$Iname. For example, VEC_$DOT and VEC _$DDOT are
single- and double-precision versions of DOT product routines. VEC_$IDOT and
VEC _$IDOT16 are the 32-bit and 16-bit versions, respectively.

Each type of routine generally requires parameters of the same type. For the double-precision
routines, all floating-point parameters are double-precision; for the single-precision routines, all
floating-point parameters must be single precision; for the integer procedures and functions, the
parameters and returned values are integers, etc.

Routine names that end in I denote "incremental® routines, which step through vectors at
increments other than 1.

When calling any of the vector routines, make sure that the indices you pass are valid. For best

performance, these routines do not check index values for validity; hence, passing a value of zero
can cause a variety of errors.

NOTE: All matrices are assumed to be stored in FORTRAN (column-major) order. Because

Pascal and C store matrix elements in row-major order, you may need to transpose or otherwise
rearrange elements when calling vector routines from C or Pascal programs.
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VEC_$ADD__ CONSTANT

VEC_$ADD_ CONSTANT

Adds a constant to a vector. (
FORMAT
VEC_$ADD_CONSTANT (start_vec, length, constant, result_vec)
VEC_$DADD_CONSTANT (start_vec, length, constant, result_vec)
VEC_$IADD _CONSTANT (start_vec, length, constant, result_vec)
VEC_$IADD_CONSTANT16 (start_vec, length, constant, result_vec)
INPUT PARAMETERS
start_vec
Floating-point or integer vector to which the value will be added.
length
Number of elements to add. This is a 4-byte integer. ‘/\ ~
\‘\\ )
constant
Value to be added to each element of start _vec.
OUTPUT PARAMETERS
result __vec
Floating-point or integer vector containing the sum.
/
N
USAGE
These routines add a constant to a vector, returning the result in a second vector. The
routines perform the following operation:
DO 10 I + 1,LENGTH
RESULT VEC(I) = CONSTANT + START VEC(I)
10 CONTINUE .
/
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VEC_$ADD _ CONSTANT _I

Adds a constant to a vector, stepping through the vector by increments.

FORMAT

VEC_$ADD_CONSTANT_I (start_vec, incl, length, constant, result_vec, inc2)

VEC_$DADD_CONSTANT_I (start_vec, incl, length, constant, result_vec, inc2)
VEC_$IADD_CONSTANT_ I (start_vec, inci, length, constant, result_vec, inc2)
VEC_$IADD_CONSTANT16_I(start_vec, incl, length, constant, result_vec, inc2)

INPUT PARAMETERS

start _vec
Floating-point or integer vector to which the value will be added.

incl
Increment for the index of start _vec. This is a 4-byte integer.

length
Number of elements to add. This is a 4-byte integer.

constant
Value to be added to each element of start__vec.

OUTPUT PARAMETERS

result _vec
Floating-point or integer vector containing the sum.

INPUT PARAMETERS

inc2
Increment for the index of result _vec. This is a 4-byte integer.

USAGE

These routines add a constant to a vector, stepping through their elements by user-specified

increments. The routines perform the following operation:

J=1
K=1
DO 10 I = 1,LENGTH
RESULT_VEC(K) = CONSTANT+START_VEC(J)

K = K+INC2
J = J+INC1
10 CONTINUE

VEC=3
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VEC_$ADD_VECTOR

VEC_$ADD_ VECTOR

Adds two vectors.

FORMAT

VEC_$ADD_VECTOR (start_vec, add_vec, length, result_vec)
VEC_$DADD_VECTOR (start_vec, add_vec, length, result_vec)
VEC_$IADD_VECTOR (start_vec, add_vec, length, result_vec)
VEC_$IADD_VECTOR16 (start_vec, add_vec, length, result_vec)

INPUT PARAMETERS

start _vec
Floating-point or integer vector to which the value will be added.

add__vec
Floating-point or integer vector to be added.

length

Number of elements to add. This is a 4-byte integer.
OUTPUT PARAMETERS
result__vec

Floating-point or integer vector containing the sum.

USAGE

These routines add two vectors, returning the sum in a third vector. The routines perform
the following operation:

DO 10 I = 1,LENGTH
RESULT_VEC(I) = START_VEC(I) + ADD_VEC(I)
10 CONTINUE

VEC VEC=-4
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VEC_$ADD_ VECTOR_I

VEC_$ADD _VECTOR _I

Adds two vectors, stepping through them by increments.

FORMAT

VEC_$ADD_VECTOR_I(start_vec, incl, add_vec, inc2, length, result_vec, inc3)
VEC_$DADD_VECTOR_I(start_vec, incl, add_vec, inc2, length, result_vec,

inc3d)
VEC_$IADD_VECTOR_I(start_vec, incl, add_vec, inc2, length, result_vec,
inc3)
VEC_$IADD_VECTOR16_ I(start_vec, incl, add_vec, inc2, length, result_vec,
inc3)

INPUT PARAMETERS

start _ vec
Floating-point or integer vector to which the value will be added.

incl
Increment for the index of start_vec. This is a 4-byte integer.

add _vec
Floating-point or integer vector to be added.

inc2
Increment for the index of add _vec. This is a 4-byte integer.

length
Length of the vector. This is a 4-byte integer.

OUTPUT PARAMETERS

result _vec
Floating-point or integer vector containing the sum.

INPUT PARAMETERS

inc3
Increment for the index of result _vec. This is a 4-byte integer.
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USAGE

These routines add two vectors, stepping through their elements by user-specified
increments. The routines perform the following operation:

J=1
K=1
DO 10 I = 1,LENGTH

VEC3(J) = VEC1(K) + VEC2(L)

J = J + INC3

K = K + INC1

L = L + INC2
10 CONTINUE

VEC=6
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VEC_$COPY

VEC_ $COPY

Copies elements from one vector to another.

FORMAT

VEC_$COPY (start_vec, result_vec, length)
VEC_$DCOPY (start_vec, result_vec, length)
VEC_$ICOPY (start_vec, result_vec, length)
VEC_$ICOPY16 (start_vec, result_vec, length)

INPUT PARAMETERS

start__vec
Floating-point or integer vector from which elements will be copied.

length
Number of elements to copy. This is a 4-byte integer.

OUTPUT PARAMETERS

result _vec
Floating-point or integer vector to which elements will be copied.

USAGE

These routines copy elements from one vector to another. The routines perform the
following operation:

DO 10 I = 1,LENGTH
RESULT_VEC(I) = START_VEC(I)
10 CONTINUE
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VEC_$COPY _1I

VEC_$COPY _I

Copies elements from one vector to another, stepping through the vectors by increments.

l/w

FORMAT

VEC_$COPY_I (vecl, incl, vec2, inc2, length)
VEC_$DCOPY_I (vecl, incl, vec2, inc2, length)
VEC_$ICOPY_I (vecl, inci, vec2, inc2, length)
VEC_$ICOPY16_I (veci, inci, vec2, inc2, length)

INPUT PARAMETERS

vecl
Floating-point or integer vector from which elements will be copied.

incl
Increment for the index of vecl. This is a 4-byte integer. ) 4
o
inc2
Increment for the index of vec2. This is a 4-byte integer.
length
Number of elements to copy. This is a 4-byte integer.
OUTPUT PARAMETERS ‘
(/_‘
vec2 N
Floating-point or integer vector to which elements will be copied.
USAGE
These routines copy a vector but use an increment to step through the vector.
VEC _$COPY _I moves 32 bits regardless of data type and VEC_$DCOPY __I moves 64
bits. The routines perform the following operation: .
J = 1 \\\.. -
K=1

DO 10 I = 1,LENGTH
VEC2(J) = VEC1(K)

J = J+INC2
K = K+INC1
10 CONTINUE
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VEC_$DOT

VEC_$DOT

Calculates the dot product of two vectors.

FORMAT

result = VEC_$DOT (veci, vec2, length)
result = VEC_$DDOT (vecl, vec2, length)
result = VEC_$IDOT (vecl, vec2, length)
result = VEC_$IDOT16 (vecl, vec2, length)
RETURN VALUE

result

Floating-point or integer dot product.

INPUT PARAMETERS

vecl, vec2
Floating-point or integer vectors.

length
Number of elements to add. This is a 4-byte integer.

USAGE

These routines calculate the dot product of two vectors. The routines perform the following
operation:

DO 10 I = 1,LENGTH

TEMP = TEMP + VEC1(I) * VEC2(I)
10 CONTINUE

VEC_$DOT = TEMP
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VEC_$DOT_I

VEC_$DOT_I

Calculates the dot product of two vectors, stepping through the vectors by increments.

FORMAT

result = VEC_$DOT_I (vecl, incl, vec2, inc2, length)

result = VEC_$DDOT_I (vecl, inci, vec2, inc2, lemngth)
result = VEC_$IDOT_I (vecl, inci, vec2, inc2, length)
result = VEC_$IDOTi6_I (veci, incl, vec2, inc2, length)

RETURN VALUE

result
Floating-point or integer dot product.

INPUT PARAMETERS

vecl
Floating-point or integer vector.

incl
Increment for the index of vecl. This is a 4-byte integer.

vec2
Floating-point or integer vector.

inc2
Increment for the index of vecl. This is a 4-byte integer.

length
Number of elements to add. This is a 4-byte integer.

USAGE

These routines calculate the dot product of two vectors, stepping through the vectors with a
user-supplied increment. The routines perform the following operation:

J=1
K=1
DO 10 I = 1,LENGTH

TEMP = TEMP + VEC1(J) * VEC2(K)
J = J + INC1
K = K + INC2

10 CONTINUE

VEC_$DOT

TEMP
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VEC_$DP_SP

VEC_$DP_SP

Copies a double-precision vector to a single precision vector.

FORMAT
VEC_$DP_SP (dp_vec, sp_vec, length)
INPUT PARAMETERS
dp__vec

Floating-point double-precision vector.
OUTPUT PARAMETERS

sp__vec
Floating-point single-precision resultant vector.

INPUT PARAMETERS
length

Number of elements to copy. This is a 4-byte integer.

USAGE

VEC __$DP _ SP copies a double-precision vector to a single-precision resultant vector. The
routine performs the following operation:

DO 10 I=1, LENGTH
SP_VEC(I) = SNGL(DP_VEC(I))
10 CONTINUE
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VEC_$DP_SP_I

VEC_$DP_SP_1I

Copies a double-precision vector to a single-precision vector, stepping through the vectors
incrementally.

FORMAT
VEC_$DP_SP_I (dp_vec, incl, sp_vec, inc2, length)

INPUT PARAMETERS

dp__vec
Double-precision floating-point vector.

incl
Increment for the index of dp _vec. This is a 4-byte integer.

OUTPUT PARAMETERS

sp__vec
Single-precision floating-point resultant vector.

INPUT PARAMETERS

inc2
Increment for the index of sp__vec. This is a 4-byte integer.

length
Number of elements to copy. This is a 4-byte integer.

USAGE

VEC _$DP _SP _I copies a double precision vector to a single precision resultant vector,
stepping through the vectors by user-supplied increments. The routine performs the
following operation:

J=1
K=1
DO 10 I=1, LENGTH
SP_VEC(K) = SNGL (DP_VEC(J))

J = J+INC1
K = K+INC2
10 CONTINUE
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VEC_ $INIT

VEC_$INIT

Initializes a vector with a constant.

FORMAT

VEC_$INIT (vector, length, constant)
VEC_$DINIT (vector, length, constant)
VEC_$IINIT (vector, length, constant)
VEC_$IINIT16 (vector, length, constant)

INPUT/OUTPUT PARAMETERS

vector
Upon input Floating-point or integer vector to be initialized.
Upon output Floating-point or integer vector which has been initialized to a constant.

INPUT PARAMETERS

length
Number of elements to initialize. This is a 4-byte integer.

constant :
Floating-point or integer constant to be assigned to elements of vector.

USAGE

These routines perform the following operation:

DO 10 I = 1, LENGTH
VECTOR (I) = CONSTANT
10 CONTINUE
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VEC_$MAT _MULT

Multiplies two 4 x 4 matrices, returning the result in a 4 x 4 matrix.

FORMAT

VEC_$MAT_MULT (matrixi, matrix2, out_matrix)
VEC_$DMAT_MULT (matrixi, matrix2, out_matrix)
VEC_$IMAT MULT (matrixi, matrix2, out_matrix)
VEC_$IMAT MULT16 (matrixi, matrix2, out_matrix)

INPUT PARAMETERS

matrixl

A 4 x 4 floating-point or integer matrix to be multiplied.

matrix2

A 4 x 4 floating-point or integer matrix to be multiplied.

OUTPUT PARAMETERS

out__matrix
Floating-point or integer matrix containing the product.

USAGE

These routines multiply two 4 x 4 matrices, returning the result as a third 4 x 4 matrix.
They are intended for use in graphics applications, and perform the following operation:

.4

.

4
CALL VEC_$POST_MULT (MATRIX1,MATRIX2(J,I),OUT_MATRIX(J,I))

10 CONTINUE
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VEC_$MAT _MULTN

VEC_$MAT _MULTN

Multiplies two variably-dimensioned matrices, returning the result in a third matrix.

FORMAT

VEC_$MAT_MULTN (matrixi, matrix2, m, n, s, out_matrix)
VEC_$DMAT MULTN (matrixi, matrix2, m, n, s, out_matrix)
VEC_$IMAT MULTN (matrixi, matrix2, m, n, s, out_matrix)
VEC_$IMAT MULTN16 (matrixi, matrix2, m, n, s, out_matrix)

INPUT PARAMETERS

matrix1
First floating-point or integer matrix of dimensions m x n to be multiplied.

matrix2
Second floating-point or integer matrix of dimensions n x s to be multiplied.

The various matrix dimensions. These are 4-byte integers.

OUTPUT PARAMETERS

out__matrix
Floating-point or integer matrix of dimensions m x s containing the product.

USAGE

These routines multiply two matrices with dimensions specified by you, returning the result

as a third matrix. Note that the matrices are assumed to be stored in FORTRAN
(column-major) order. These routines perform the following operation:

DO 10 I = 1M
DO 10 J = 1,8
OUT_MATRIX(I.J)
DO 10 K = 1,N
OUT_MATRIX(I, J)
10 CONTINUE

0.0
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VEC _$MAX

Finds the element with the greatest maximum absolute value in a vector and returns its
value and location.

FORMAT

VEC_$MAX (start_vec, length, result, result_loc)
VEC_$DMAX (start_vec, length, result, result_loc)
VEC_$IMAX (start_vec, length, result, result_loc)
VEC_$IMAX16 (start_vec, length, result, result_loc)

INPUT PARAMETERS

start_ vec
Floating-point or integer vector to be searched.

length
Number of elements to examine. This is a 4-byte integer.

OUTPUT PARAMETERS

result
Floating-point or integer maximum absolute value of all the elements searched.

result__loc
Location of value within the vector. This is a 4-byte integer.

USAGE

These routines search through a vector and return the maximum absolute value found and
its location within the vector. The routines perform the following:

RESULT = ABS (START_VEC(1))
RESULT_LOC = 1
DO 10 I=2, LENGTH
IF (ABS(START_VEC(I)) .GT.RESULT) THEN
RESULT_LOC = I
RESULT = ABS(START_VEC(I))
ENDIF
10 CONTINUE

VEC VEC=16



O

VEC_ $MAX_1I

VEC_$MAX_I

Searches a vector for the maximum absolute value, stepping through the vector by
increments greater than 1.

FORMAT

VEC_$MAX I (start_vec, inc, length, result, result_loc)
VEC_$DMAX I (start_vec, inc, length, result, result_loc)
VEC_$IMAX I (start_vec, inc, length, result, result_loc)
VEC_$IMAX16_I (start_vec, inc, length, result, result_loc)

INPUT PARAMETERS

start_vec
Floating-point or integer vector to be searched.

Increment used to step through the start _vec. This is a 4-byte integer.

length
Number of elements to examine. This is a 4-byte integer.

OUTPUT PARAMETERS

result
Floating-point or integer maximum absolute value of all the elements searched.

result__loc
Location of value within given vector. This is a 4-byte integer.

USAGE

These routines search through a vector by a positive increment and return the greatest
absolute value found and its location within the vector. The routines perform the following:

RESULT = ABS(START VEC(1))
RESULT_LOC = 1
J = 1+INC1
DO 10 I=2,LENGTH
IF (ABS(START_VEC(J)).G.T.RESULT) THEN
RESULT_LOC = I
RESULT = ABS(START_VEC(J))
ENDIF
J = J+INC1
10 CONTINUE
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VEC_ $MULT _ADD

Multiplies a vector by a constant and adds the result to a second vector.

FORMAT

VEC_$MULT_ADD (add_vec, mult_vec, length, constant, result_vec)
VEC_$DMULT_ADD (add_vec, mult_vec, length, constant, result_vec)
VEC_$IMULT_ADD (add_vec, mult_vec, length, constant, result_vec)
VEC_$IMULT_ADD16 (add_vec, mult_vec, length, constant, result_vec)

INPUT PARAMETERS

add_ vec
Floating-point or integer vector to be added.

mult__vec
Floating-point or integer vector to be multiplied by the constant.

length
Number of elements to add. This is a 4-byte integer.

constant

Floating-point or integer constant to be multiplied by mult__vec.
OUTPUT PARAMETERS
result _vec

Floating-point or integer vector containing the sum.

USAGE

These routines multiply one vector (input as mult__vec) by a constant, and add the result
to a second vector (input as add_ vec). The result is returned in a third vector. The
routines perform the following operation:

DO 10 I = 1, LENGTH
RESULT_VEC(I) = ADD_VEC(I) + CONSTANT*MULT VEC(I)
10 CONTINUE
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VEC_$MULT _ADD _I

Multiplies a vector by a constant and adds the result to a second vector, stepping through
both vectors and the result by increments.

FORMAT

VEC_$MULT ADD_I (add_vec, incl, mult_vec, inc2,
length, constant, result_vec, inc3)
VEC_$DMULT_ADD I (add_vec, incl, mult_vec, inc2,
length. constant, result_vec, inc3)
VEC_$IMULT_ADD_I (add_vec, inci, mult_vec, inc2,
length, constant, result_vec, inc3)
VEC_$IMULT_ADD16_I (add_vec, incl, mult_vec, inc2,
length, constant, result_vec, inc3)

INPUT PARAMETERS

add_vec
Floating-point or integer vector to be added.

incl
Increment for the index of add _vec. This is a 4-byte integer.

mult__vec
Floating-point or integer vector to be multiplied by the constant.

inc2
Increment for the index of mult __vec. This is a 4-byte integer.

length
Number of elements on which to operate. This is a 4-byte integer.

constant’
Floating-point or integer constant to be multiplied by mult__vec2.

OUTPUT PARAMETERS

result _vec
Floating-point or integer vector containing the sum.

INPUT PARAMETERS

inc3
Increment for the index of result _vec. This is a 4-byte integer.
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USAGE

These routines multiply one vector by a constant and add the result to a second vector. The
result is returned in a third vector. The indices to all three vectors are incremented by
user-specified values. The routines perform the following operation:

1
1
1
0 10 I = 1,LENGTH

RESULT(J) = ADD_VEC(K) + CONSTANT*MULT_VEC(L)
J J + INC3

K = K + INC1

L = L + INC2
10 CONTINUE

J
K
L
D
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VEC__$MULT_ CONSTANT

VEC_ $MULT _ CONSTANT

Multiplies a vector by a scalar constant and returns the result in a second vector.

FORMAT

VEC_$MULT_CONSTANT (mult_vec, length, constant, result_vec)
VEC_$DMULT_CONSTANT (mult_vec, length, constant, result_vec)
VEC_$IMULT_CONSTANT (mult_vec, length, constant, result_vec)
VEC_$IMULT_CONSTANT16 (mult_vec, length, constant, result_vec)

INPUT PARAMETERS

mult_vee
Floating-point or integer vector to be multiplied.

length
Number of elements to multiply. This is a 4-byte integer.

constant

Floating-point or integer constant to multiply by mult__vec.
OUTPUT PARAMETERS
result _ vec

Floating-point or integer vector containing the product.

USAGE

These routines multiply one vector by a scalar constant, returning the result in a second
vector. The routines perform the following operation:

DO 10 I = 1,LENGTH
RESULT VEC(I) = CONSTANT * MULT VEC(I)
10 CONTINUE
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VEC_$MULT_ CONSTANT _I

Multiplies a vector by a scalar constant, returns the result in a second vector, and steps
through the vectors by increments.

FORMAT

VEC_$MULT CONSTANT_I (mult_vec, incl, length, constant, result_vec., inc2)

VEC_$DMULT_CONSTANT_I (mult_vec, incl, length, constant, result_vec, inc2)
VEC_$IMULT_CONSTANT I (mult_vec, incl, length, constant, result_vec, inc2)
VEC_$IMULT_CONSTANT16_I(mult_vec, inci, length, constant, result_vec, inc2)

INPUT PARAMETERS

mult__vec
Floating-point or integer vector from which data will be copied.

incl .
Increment for the index of mult__vec. This is a 4-byte integer.

length
Number of elements on which to operate. This is a 4-byte integer.

constant
Floating-point or integer constant to multiply by mult__ vec.

OUTPUT PARAMETERS

result __vec
Floating-point or integer vector containing the result.

INPUT PARAMETERS

inc2
Increment for the index of result _vec. This is a 4-byte integer.

USAGE

These routines multiply elements of a vector by a scalar constant and store the result in a

second vector. The routines step through both vectors by increments. The routines
perform the following:

O R u
In

1
1
0 10 I=1,LENGTH

RESULT(J) = MULT_VEC(K) * CONSTANT
J = J+INC2

K = K+INC1

10 CONTINUE
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VEC_ $POSTMULT

Postmultiplies a 4 x 4 matrix by a 4 x 1 column vector, returning the result in a second
vector.

FORMAT

VEC_$POSTMULT (matrix, col_vec, result_vec)
VEC_$DPOSTMULT (matrix, col vec, result_vec)
VEC_$IPOSTMULT (matrix, col_vec, result_vec)
VEC_$IPOSTMULT16 (matrix, col_vec, result_vec)

INPUT PARAMETERS

matrix
A 4 x 4 floating-point or integer matrix to be postmultiplied.

col _vec
A 4 x 1 floating-point or integer column vector.

OUTPUT PARAMETERS

result__vec
Floating-point or integer vector containing the product.

USAGE

These routines postmultiply a 4 x 4 matrix by a 4 x 1 column vector, and return a 4 x 1
column vector. They are intended for use in graphics applications, and perform the
following operation:

DO 10 J = 1,4
RESULT_VEC(J) = 0.0
DO 10 I =1.,4
RESULT VEC(J) = RESULT_VEC(J) + COL_VEC(I)*MATRIX(J,I)
10 CONTINUE
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VEC_$POSTMULTN

/

Postmultiplies a variably-dimensioned matrix by an n x 1 vector, returning the result in a
second vector.

FORMAT

VEC_$POSTMULTN (matrix, col_vec, m, n, result_vec)
VEC_$DPOSTMULTN (matrix, col_vec, m, n, result_vec)
VEC_$IPOSTMULTN (matrix, col_vec, m, n, result_vec)
VEC_$IPOSTMULTN16 (matrix, col_vec, m, n, result_vec)

INPUT PARAMETERS
matrix
An m x n floating-point or integer matrix to be postmultiplied.

col__vec
An n x 1 floating-point or integer column vector.

m, n

Dimensions. of the matrices. These are 4-byte integers.

OUTPUT PARAMETERS

result __vec
An m x 1 floating-point or integer vector containing the product.

USAGE

These routines postmultiply a m x n matrix by a n x 1 column. vector, and return an m x 1
column vector. They perform the following operation:

DO 10 I =1,M
RESULT_VEC(I) = 0.0
DO 10 J = 1,N
RESULT_VEC(I) = RESULT_VEC(I) + COL_VEC(J) * MATRIX(I,J)
10 CONTINUE
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VEC _$PREMULT

Premultiplies a 4 x 4 matrix by a 1 x 4 row vector, returning the result in a second vector.

FORMAT

VEC_$PREMULT (row_vec, matrix, result_vec)
VEC_$DPREMULT (row_vec, matrix, result_vec)
VEC_$IPREMULT (row_vec, matrix, result_vec)
VEC_$IPREMULT16 (row_vec, matrix, result_vec)

INPUT PARAMETERS

row__vec
A 1 x 4 floating-point or integer row vector.

matrix
A 4 x 4 floating-point or integer matrix to be premultiplied.

OUTPUT PARAMETERS

result__vec
Floating-point or integer vector containing the product.

USAGE

These routines premultiply a 4 x 4 matrix by a 1 x 4 row vector, and return a 1 x 4 row
vector. They perform the following operation:

DO 10 I = 1,4
RESULT_VEC(I) = 0.0
DO 10 J = 1,4
RESULT_VEC(I) = RESULT_VEC(I) + ROW_VEC(J) * MATRIX(J,I)
10 CONTINUE
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VEC_ $PREMULTN

Premultiplies a variably-dimensioned matrix by a 1 x n row vector, returning the result in a
second vector.

FORMAT

VEC_$PREMULTN (row_vec, matrix, m, n, result_vec)
VEC_$DPREMULTN (row_vec, matrix, m, n, result_vec)
VEC_$IPREMULTN (row_vec, matrix, m, n, result_vec)
VEC_$IPREMULTN16 (row_vec, matrix, m, n, result_vec)

INPUT PARAMETERS

row __vec
A 1 x m floating-point or integer row vector.

matrix
An m x n floating-point or integer matrix to be premultiplied.

m, n

Dimensions of the matrices. These are 4-byte integers.

OUTPUT PARAMETERS

result _vec
One by n floating-point or integer vector containing the product.

USAGE

These routines premultiply a variably-dimensioned matrix by a 1 x m row vector, and
return a 1 x n row vector. They perform the following operation:

DO 10 I = 1 N
RESULT_VEC(I) = 0.0
DO 10 J = 1.M
RESULT_VEC(I) = RESULT_VEC(I) + ROW_VEC(J) * MATRIX(J,I)
10 CONTINUE '
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VEC_$SP_DP

Copies a single-precision vector to a double-precision vector.

FORMAT
VEC_$SP_DP (sp_vec, dp_vec, length)
INPUT PARAMETERS

sp__vec
Single-precision floating-point vector.

OUTPUT PARAMETERS

dp__vec
Double-precision floating-point resultant vector.

INPUT PARAMETERS
length

Number of elements to copy. This is a 4-byte integer.

USAGE

VEC __$SP__DP copies a single-precision vector to a double-precision resultant vector. The
routine performs the following:

DO 10 I=1, LENGTH
DP_VEC(I) = DBLE (SP_VEC(I))
10 CONTINUE
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VEC_$SP_DP_]I

Copies a single-precision vector to a double-precision vector, stepping through the vectors
incrementally.

FORMAT
VEC_$SP_DP_I (sp_vec, inci, dp_vec, inc2, length)

INPUT PARAMETERS

sp__vec
Floating-point, single-precision vector.

incl
Increment for the index of sp__vec. This is a 4-byte integer.

OUTPUT PARAMETERS

dp__vec
Floating-point double-precision resultant vector.

inc2

Increment for the index of dp__vec. This is a 4-byte integer.
INPUT PARAMETERS
length

Number of elements to copy. This is a 4-byte integer.

USAGE

VEC _$SP_DP __I copies a single-precision vector to a double-precision resultant vector,
stepping through the vectors by user-supplied increments. It does the following:

J=1
K=1
DO 10 I=1, LENGTH
DP_VEC(K) = DBLE (SP_VEC(J))
J = J+INC1
K = K+INC2
10 CONTINUE
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VEC_$SUB

Subtracts one vector from another.

FORMAT

VEC_$SUB (start_vec, sub_vec, length, result_vec)
VEC_$DSUB (start_vec, sub_vec, length, result_vec)
VEC_$ISUB (start_vec, sub_vec, length, result_vec)
VEC_$ISUB16 (start_vec, sub_vec, length, result_vec)

INPUT PARAMETERS

start _vec
Floating-point or integer vector from which the values will be subtracted.

sub_vec
Floating-point or integer vector to be subtracted.

length
Number of elements to subtract. This is a 4-byte integer.

OUTPUT PARAMETERS

result __vec
Floating-point or integer vector containing the difference.

USAGE

These routines subtract one vector from another, returning the result in a third vector. The
routines perform the following operation:

DO 10 I = 1,LENGTH
RESULT VEC(I) = START_VEC(I) - SUB_VEC(I)
10 CONTINUE
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VEC_$SUB_I

Subtracts one vector from another, stepping through the vectors by increments.

FORMAT

VEC_$SUB_I (start_vec, incl, sub_vec, inc2, length, result_vec, inc3)
VEC_$DSUB I (start_vec, incl, sub_vec, inc2, length, result_vec, inc3)
VEC_$ISUB I (start_vec, incl, sub_vec, inc2, length, result_vec, inc3)
VEC_$ISUB16_I (start_vec, incl, sub_vec, inc2, length, result_vec, inc3)

INPUT PARAMETERS

start_vec
Floating-point or integer vector from which the values will be subtracted.

incl
Increment for the index of start _vec. This is a 4-byte integer.

sub_vec
Floating-point or integer vector to be subtracted.

inc2
Increment for the index of sub__vec. This is a 4-byte integer.

length

Number of elements to subtract . This is a 4-byte integer.
OUTPUT PARAMETERS
result _vec

Floating-point or integer vector containing the difference.
INPUT PARAMETERS
inc3

Increment for the index of result __vec. This is a 4-byte integer.

USAGE

These routines subtract one vector from another, returning the result in a third vector. The
indices to all three vectors are incremented by user-specified values. The routines perform
the following operation:

DO 10 I = 1,LENGTH
RESULT_VEC(J) = START_VEC(K) - SUB_VEC(L)

J = J + INC3

K = K + INC1

L =L + INC2
10 CONTINUE
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VEC _$SUM

Sums the elements of a vector.

FORMAT

sum = VEC_$SUM (vec, length)
sum = VEC_$DSUM (vec, length)
sum = VEC_$ISUM (vec, length)
sum = VEC_$ISUM16 (vec, length)
RETURN VALUE

sum

Floating-point or integer sum of first "length" elements of vec.

INPUT PARAMETERS

vec
Floating-point or integer vector to be summed.

length
Number of elements to sum. This is a 4-byte integer.

USAGE

VEC_ $SUM

These routines sum the elements of a vector. The routines perform the following operation:

DO 10 I = 1,LENGTH
SUM = SUM + VEC(I)
10 CONTINUE
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VEC_SUM_I

Sums the elements of a vector, stepping through the vector by increments.

FORMAT '
sum = VEC_$SUM_I (vec, inc, length)

sum = VEC_$DSUM I (vec, inc, length)

sum = VEC_$ISUM_I (vec, inc, length)

sum = VEC_$ISUM16_I (vec, inc, length)

RETURN VALUE

sum
Floating-point or integer sum of the elements.

INPUT PARAMETERS

vec
Floating-point or integer vector to be summed.

.

inc
Increment for the index of vec. This is a 4-byte integer.

length _
Number of elements to sum. This is a 4-byte integer.

USAGE

These functions step through a vector incrementally, summing its elements. The sum is
returned as the value of the function. The routines do the following:

J=1
SUM = 0.0
DO 10 I=1,LENGTH
SUM = SUM+VEC(J)
J = J+INC1
10 CONTINUE
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VEC_$SWAP

Swaps the elements of two vectors.

FORMAT

VEC_$SWAP (vecl, vec2, length)
VEC_$DSWAP (vecl, vec2, length)
VEC_$ISWAP (vecl, vec2, length)
VEC_$ISWAP16 (vecl, vec2, length)

INPUT/OUTPUT PARAMETERS

vecl, vec2

Floating-point or integer vectors to be swapped.

INPUT PARAMETERS

length

Number of elements to swap. This is a 4-byte integer.

USAGE

VEC_ $SWAP

These routines swap the elements of two vectors. They perform the following operation:

DO 10 I = 1,LENGTH
TEMP = VEC1(I)

VEC1(I) = VEC2(I)
VEC2(I) = TEMP
10 CONTINUE
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$SWAP_I

VEC_$SWAP _1I

Swaps the elements of two vectors, stepping through the vectors by increments.

FORMAT

VEC_$SWAP_I (vecl, incl, vec2, inc2, length)
VEC_$DSWAP_I (vecl, incl, vec2, inc2, length)
VEC_$ISWAP_I (vecl, incl, vec2, inc2, length)
VEC_$ISWAP16_I (vecl, incl, vec2, inc2, length)

INPUT/OUTPUT PARAMETERS

vecl

Floating-point or integer vector to be swapped.

INPUT PARAMETERS

incl

Increment for the index of vecl. This is a 4-byte integer.

INPUT/OUTPUT PARAMETERS

vec2

Floating-point or integer vector to be swapped.

INPUT PARAMETERS

inc2

Increment for the index of vec2. This is a 4-byte integer.

length

Number of elements to swap. This is a 4-byte integer.

USAGE

These routines step through two vectors by increments, swapping their elements. They

perform the following operation:

1
1
0

O R«

0 10 I=1,N
TEMP = VEC1(J)
VEC1(J) = VEC2(K)
VEC2(K) = TEMP
J=J + INC1
K = K + INC2

10 CONTINUE
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VEC_ $ZERO

VEC_$ZERO

Zeros a vector.

FORMAT

VEC_$ZERO (vector, length)
VEC_$DZERO (vector, length)
VEC_$IZERO (vector, length)
VEC_$IZERO16 (vector, length)

INPUT/OUTPUT PARAMETERS

vector
Floating-point or integer vector to be zeroed.

INPUT PARAMETERS
length

Number of elements to zero. This is a 4-byte integer.

USAGE

These routines zero the elements of a vector. They perform the following operation:

DO 10 I = 1,LENGTH
VEC(I) = 0.0
10 CONTINUE
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VEC_$ZERO_I

Zeros a vector by increments.

FORMAT

VEC_$ZERO_I (vector, inc, length)
VEC_$DZERO_I (vector, inc, length)
VEC_$IZERO_I (vector, inc, length)
VEC_$IZERO16_I (vector, inc, length)

INPUT/OUTPUT PARAMETERS

vector
Floating-point or integer vector to be zeroed.

INPUT PARAMETERS

inc
Increment for the index of vector. This is a 4-byte integer.

length
Number of elements to zero. This is a 4-byte integer.

USAGE

These routines step through a vector by increments, zeroing its elements. VEC_$ZERO _I
zeros 32 bits regardless of data type and VEC_$DZERO __I zeros 64 bits. The routines
perform the following:

J=1
DO 10 I=1,LENGTH
VEC(J) = 0.0
J = J+INC1
10 CONTINUE
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VFMT

This section describes the data types, the call syntax, and the error codes for the VFMT
programming calls. Refer to the Introduction at the beginning of this manual for a description of
data-type diagrams and call syntax format.
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VFMT DATA TYPES

DATA TYPES

STATUS _$T

VFMT_ $STRING _ T

VFMT

byte:
offset

0:

N

A status code. The diagram below illustrates the
STATUS _$T data type:

31

field name

integer

all

or

-]31
24

16

integer

fail
subsys

modc \

code

Field Description:

all
All 32 bits in the status code. [/

p

fail

The fail bit. If this bit is set, the error was not
within the scope of the module invoked, but
occurred within a lower-level module (bit 31).

subsys

The subsystem that encountered the error (bits
24 - 30). -

modc
The module that encountered the error (bits 16 -
23).

code
A signed number that identifies the type of error
that occurred (bits 0 - 15).

An array of up to 200 characters. Access control
string.
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VFMT_$DECODE

Decodes data from a text buffer and writes the decoded data into program variables.

FORMAT

return-value = VFMT_$DECODE{2|5|10} (control-string, text-buffer, size,
count, status, al, a2, ... al0)

RETURN VALUE

return-value
Position in the text buffer of the last decoded character. This is a 2-byte integer.

The return-value indicates the position in the text buffer of the last decoded character. The
first buffer position is 1.

INPUT PARAMETERS

control-string
Character string giving instructions for decoding the input data. See the VFMT chapter of
the Programming With General System Calls manual for details about how to construct
control strings.

text=-buffer

Buffer containing data to be decoded, in VFMT _ $STRING __ T format. This is an array of
up to 200 characters.

size
Number of bytes of data in the text buffer. This is a 2-byte integer.

OUTPUT PARAMETERS

count
Number of fields successfully decoded. This is a 2-byte integer.

status

Completion status, in STATUS _$T format. This data type is 4 bytes long. See the VFMT
Data Types section for more information.

al, a2, ... al0
Up to ten variables containing decoded data,The number required depends on the number
immediately following VFMT _ $DECODE. The number of variables can not exceed this
number. In Pascal programs, you must specify exactly this number of variables, using
dummy variables if necessary.

If you are decoding ASCII text strings, you must provide two variables for each text string:
a character string to contain the decoded string, and a 2-byte integer variable to contain the

length of the decoded string, which is returned by VFMT.

The returned length of the output string depends on what you specify in the control string.
VFMT determines the output string length using the M directive or, if M is omitted, using
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VFMT _ $DECODE

the previous value of the string length variable. In the latter way you may use this integer
variable to input a maximum string length.

If you specify a maximum string length with the M directive, and the length of the string
decodes is less than the maximum, VFMT returns the actual length (the lesser value) in the
string-length variable.

USAGE

This is actually a description of three separate DOMAIN system calls: VFMT _ $DECODE2,
VFMT _ $DECODES, and VFMT _ $DECODE10. The number immediately following
VEFMT _$DECODE indicates the maximum number of variables the call can handle. The
number must follow immediately, with no embedded spaces.
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VFMT _$ENCODE

VFMT _$ENCODE

Encodes and writes data into a text buffer.

FORMAT

VFMT_$ENCODE{2[5|10} (control-string, text—buffer, capacity, size,
al, a2 , ... al0)

INPUT PARAMETERS

control-string
Character string giving instructions for encoding the output data. See the VFMT chapter

of the Programming With General System Calls manual for details about how to construct
control strings.

OUTPUT PARAMETERS

text-buffer

Buffer to contain the encoded data, in VFMT _ $STRING __ T format. This is an array of
up to 200 characters.

INPUT PARAMETERS

capacity
Maximum number of characters that may be placed in the text-buffer. This is a 2-byte
integer.

OUTPUT PARAMETERS

size
Number of characters placed in the buffer. This is a 2-byte integer.

INPUT PARAMETERS

al, a2, ... al0
Up to ten variables containing data for encoding. The number required depends on the
number immediately following VEMT _ $ENCODE. The number of variables can not
exceed this number. In Pascal programs, you must specify exactly this number of variables,
using dummy variables if necessary.

If you are encoding ASCII text strings, you must provide two variables for each text string:
a character string containing the string, and a 2-byte integer variable containing the length
of the string.

USAGE

This is actually a description of three separate DOMAIN system calls:

VFMT _$ENCODE2, VFMT _ $ENCODES5, and VFMT _ $ENCODE10. The number
immediately following VEMT _ $ENCODE indicates the maximum number of variables the
call can handle. The number must follow immediately, with no embedded spaces.
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VFMT _$READ

VFMT _$READ

Reads character data from standard input and decodes them into variables.

FORMAT
VFMT_$READ{2|5|10} (control-string, count, status, al, a2, ... al0)

INPUT PARAMETERS

control-string
A character string giving instructions for decoding the input data. See the VFMT chapter
of the Programming With General System Calls manual for details about how to construct
control strings.

OUTPUT PARAMETERS

count
Number of fields successfully decoded. This is a 2-byte integer.

status
Completion status, in STATUS _$T format. This data type is 4 bytes long. See the VFMT
Data Types section for more information.

al, a2, ... al0
Up to ten variables containing decoded data. The number required depends on the number
immediately following VFMT _ $READ. The number of variables can not exceed this
number. In Pascal programs, you must specify exactly this number of variables, using
dummy variables if necessary.

If you are decoding ASCII text strings, you must provide two variables for each text string:
a character string to contain the decoded string, and a 2-byte integer variable to contain the
length of the decoded string, which is returned by VFMT.

The returned length of the output string depends on what you specify in the control string.
VFMT determines the output string length using the M directive or, if M is omitted, using
the previous value of the string length variable. In the latter way you may use this integer
variable to input a maximum string length.

If you specify a maximum string length with the M directive, and the length of the string
decodes is less than the maximum, VFMT returns the actual length (the lesser value) in the
string-length variable.

USAGE

This is actually a description of three separate DOMAIN system calls: VFMT _ $READ?2,
VFMT _$READS5, and VFMT _ $READ10. The number immediately following
VFMT _ $READ indicates the maximum number of variables the call can handle. The
number must follow immediately, with no embedded spaces.
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VFMT _$RS

VFMT _$RS

Reads character data from a stream and decodes them into variables.

FORMAT
VFMT_$RS{2|5|/10} (stream-id, control-string, count, status, al, a2, ...al0)

INPUT PARAMETERS

stream-id
Number of the stream from which data are read, in STREAM _$ID _ T format. Thisis a
2-byte integer.

control-string
A character string giving instructions for decoding the input data. See the VFMT chapter
of the Programming With General System Calls manual for details about how to construct
control strings.

OUTPUT PARAMETERS

count
Number of fields successfully decoded. This is a 2-byte integer.

status
Completion status, in STATUS _$T format. This data type is 4 bytes long. See the VFMT
Data Types section for more information.

al, a2, ... al0
Up to ten variables containing decoded data. The number required depends on the number
immediately following VEMT _ $RS. The number of variables can not exceed this number.
In Pascal programs, you must specify exactly this number of variables, using dummy
variables if necessary.

If you are decoding ASCII text strings, you must provide two variables for each text string:
a character string to contain the decoded string, and a 2-byte integer variable to contain the
length of the decoded string, which is returned by VFMT.

The returned length of the output string depends on what you specify in the control string.
VFMT determines the output string length using the M directive or, if M is omitted, using
the previous value of the string length variable. In the latter way you may use this integer
variable to input a maximum string length.

If you specify a maximum string length with the M directive, and the length of the string
decoded is less than the maximum, VFMT returns the actual length (the lesser value) in the
string-length variable.

USAGE

This is actually a description of three separate DOMAIN system calls: VFMT _ $RS2,
VFMT _$RS5, and VFMT _ $RS10. The number immediately following VFMT _ $RS
indicates the maximum number of variables the call can handle. The number must follow
immediately, with no embedded spaces.
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VFMT _$WRITE

VFMT _ $WRITE

Encodes data and writes them to standard output.

FORMAT
VFMT_$WRITE{2{5|10} (control-string, al, a2 , ... al0)

INPUT PARAMETERS

control-string
A character string containing the control information for encoding. See the VFMT chapter
of the Programming With General System Calls manual for details about how to construct
control strings.

al, a2, ... al0 _
Up to ten variables containing data for encoding. The number required depends on the
number immediately following VFMT _ $ENCODE. The number of variables can not
exceed this number. In Pascal programs, you must specify exactly this number of variables,
using dummy variables if necessary.

If you are encoding ASCII text strings, you must provide two variables for each text string:
a character string containing the string, and a 2-byte integer variable containing the length
of the string.

USAGE

This is actually a description of three separate DOMAIN system calls: VFMT _ $WRITE?2,
VFMT _ $WRITES5, and VFMT _ $WRITE10. The number immediately following
VFMT _ $WRITE indicates the maximum number of variables the call can handle. The
number must follow immediately, with no embedded spaces.

Any individual VFMT _$WRITE|2|5|10] call can write out a maximum of 512 bytes per
call.
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VFMT_$WS

VFMT _$WS

Encodes data and writes them to a stream.

FORMAT

VFMT_$Ws{215]10} (stream-id, control-string, al, a2 , ... al0)

INPUT PARAMETERS

stream=-id

The number of the stream to which data are written, in STREAM _ $ID _ T format. This
is a 2-byte integer.

control-string

A character string containing the control information for encoding. See the VFMT chapter
of the Programming With General System Calls manual for details about how to construct
control strings.

al, a2, ... al0
Up to ten variables containing data for encoding. The number required depends on the
number immediately following VFMT _ $ENCODE. The number of variables can not
exceed this number. In Pascal programs, you must specify exactly this number of variables,
using dummy variables if necessary.

If you are encoding ASCII text strings, you must provide two variables for each text string:
a character string containing the string, and a 2-byte integer variable containing the length
of the string.

USAGE

This is actually a description of three separate DOMAIN system calls: VFMT _ $WS2,
VFMT _$WS5, and VFMT _ $WS10. The number immediately following VEFMT _ $WS
indicates the maximum number of variables the call can handle. The number must follow
immediately, with no embedded spaces.

Any individual VFMT _ $WS[2|5/10] call can write out a maximum of 512 bytes per call.
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VFMT ERRORS

ERRORS

VFMT _$UNTERMINATED _ CTL _ STRING
Unterminated control string.

VFMT _$INVALED _CTL_STRING

Invalid control string.

VFMT _$TOO_FEW _ ARGS

Too few arguments supplied for read/decode.

VFMT _$FW _ REQUIRED
Field width missing on (" designator.

VFMT __$EOS

Encountered end of string where more text was expected.

VFMT _$NULL_ TOKEN
Encountered null token where numeric token was expected.

VFMT _ $NONNUMERIC _CHAR
Non-numeric character found where numeric was expected.

VFMT _$SIGN_NOT _ ALLOWED
Sign encountered in unsigned field.

VFMT _$VALUE_TOO _LARGE
Value out of range in text string.

VFMT _ $NONMATCHING _ CHAR

Character in text string does not match control string.

VFMT _$NONMATCHING _DELIMITER

Terminator in text string does not match specified terminator.

STATUS__$0K

Successful completion.
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