


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VEC $SUB I 

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

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

sub vee 
Floating-point or integer vector to be subtracted. 

ine2 
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 vee 
Floating-point or integer vector containing the difference. 

INPUT PARAMETERS 

ine3 
Increment for the index of result vec. This is a 4-byte integer. 

USAGE 

VEC 

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 + INCl 
L = L + INC2 

10 CONTINUE 
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VEe $SUM 

Sums the elements of a vector. 

FORMAT 

sum = VEC_$SUM (vee. length) 
sum = VEC_$DSUM (vee. length) 
sum = VEC_$ISUM (vee. length) 
sum = VEC_$ISUM16 (vee. length) 

RETURN VALUE 

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

INPUT PARAMETERS 

vee 
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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VEO SUM I 

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

'FORMAT 

sum = VEC_$SUM_I (vee, ine, length) 
sum = VEC_$DSUM_I (vee, ine, length) 
sum = VEC_$ISUM_I (vee, ine, length) 
sum = VEC_$ISUM16_I (vee, ine, length) 

RETURN VALUE 

sum 
Floating-point or integer sum of the elements. 

INPUT PARAMETERS 

vee 
Floating-point or integer vector to be summed. 

ine 
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 

VEO 

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=l,LENGTH 

SUM = SUM+VEC (J) 
J = J+INC1 

10 CONTINUE 
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VEe $SWAP 

Swaps the elements of two vectors. 

FORMAT 

VEC_$SWAP (veel. vee2. length) 
VEC_$DSWAP (veel. vee2. length) 
VEC_$ISWAP (veel. vee2. length) 
VEC_$ISWAP16 (veel. vee2. length) 

INPUT/OUTPUT PARAMETERS 

vee!, vee2 
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 = VECl (I) 
VEC1(I) = VEC2(I) 
VEC2(I) = TEMP 

10 CONTINUE 
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VEO $SWAP I 

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

FORMAT 

VEC_$SWAP_I (yeel. inel. yee2. ine2. length) 
VEC_$OSWAP_I (yeel. inel. yee2. ine2. length) 
VEC_$ISWAP_I (yeel. incl. yee2. ine2. length) 
VEC_$ISWAP16_1 (yeel. incl. yee2. ine2. length) 

INPUT/OUTPUT PARAMETERS 

vecl 
Floating-point or integer vector to be swapped. 

INPUT PARAMETERS 

incl 
Increment for the index of vec!. 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 

VEC 

These routines step through two vectors by increments, swapping their elements. They 
perform the following operation: 

J = 1 
K = 1 
DO 10 I=l.N 

TEMP = VECl (J) 
VEC1(J) = VEC2(K) 
VEC2 (K) = TEMP 
J = J + INCl 
K = K + INC2 

10 CONTINUE 
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VEe $ZERO 

Zeros a vector. 

FORMAT 

VEC $ZERO (vector. length) 
VEC-$DZERO (vector. length) 
VEC-$IZERO (vector. length) 
VEC=$IZER016 (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 

VEC $ZERO 

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 

VEe $ZERO I 

Zeros a vector by increments. 

FORMAT 

VEC_$ZERO_I (vector. inc. length) 
VEC_$DZERO_I (vector. inc. length) 
VEC_$IZERO_I (vector. inc. length) 
VEC_$IZER016_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 

VEC 

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=l.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 31 

0: 

0: 

1 : 

2: 

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

field name 
o 

integer all 

integer 

or 

fail 

subsys 

mode 

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). 

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

VFMT $DECODE 

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

FORMAT 

return-value = VFMT_$DECODE{215Ii0} (control-string. text-buffer. size. 
count. status. ai. a2 .... ai0) 

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 

size 

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

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. 

aI, a2, .•. a10 
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 _ $DECODE5, and VFMT _ $DECODEIO. The number immediately following 
VFMT $DECODE indicates the maximum number of variables the call can handle. The 
number must follow immediately, with no embedded spaces. 

VFMT VFMT-4 

'''-.. 

\, 

c 



o 

o 

o 

o 

o 

VFMT $ENCODE 

VFMT $ENCODE 

Encodes and writes data into a text buffer. 

FORMAT 

VFMT_$ENCODE{2/5/10} (control-string, text-buffer, capacity, size, 
ai, a2 , ... alO) 

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 

aI, a2 , 000 alO 
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 _ $ENCODE2, VFMT _ $ENCODE5, and VFMT _ $ENCODEIO. The number 
immediately following VFMT _ $ENCODE indicates the maximum number of variables the 
call can handle. The number must follow immediately, with no embedded sp_aces. 
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VFMT $READ 

VFMT $READ 

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

FORMAT 

VFMT_$READ{215Ii0} (control-string, count, status, ai, a2, ... ai0) 

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

ai, a2, ••• aiD 
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 ASOII 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 

VFMT 

This is actually a description of three separate DOMAIN system calls: VFMT _ $READ2, 
VFMT _ $READ5, and VFMT _ $READIO. 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 charactt!r data from a stream and decodes them into variables. 

FORMAT 

VFMT_$RS{215110} (stream-id. control-string. count. status. al. a2 .... alO) 

INPUT PARAMETERS 

stream-id 
Number of the stream from which data are read, in STREAM_ $ID _ T format. This is 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 SY8tem Ca1l8 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. 

aI, a2, •.• alO 
Up to ten variables containing decoded data. The number required depends on the number 
immediately following VFMT _ $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 _ $RSIO. 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 

Encodes data and writes them to standard output. 

FORMAT 

VFMT_$WRlTE{215110} (control-string. al. a2 .... alO) 

INPUT PARAMETERS 

control-string 
A character string containing the control information for encoding. See the VFMT chapter 
of the Programming With General SY8tem Ga1l8 manual for details about how to construct 
control strings. 

aI, a2 , ••• aID 
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 

VFMT 

This is actually a description of three separate DOMAIN system calls: VFMT _ $WRITE2, 
VFMT _ $WRITE5, 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[215110] 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{215110} (stream-id, control-string, ai, a2 , ... alO) 

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. 

aI, a2 , ••• a10 
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 _ $WSI0. The number immediately following VFMT _ $WS 
indicates the maximum number of variables the call can handle. The number must follow 
immediately, with no embedded spaces. 

Any individual VFMT _ $WS[215110] 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 $INV ALED CTL STRING 
Invalid control string. 

VFMT $TOO FEW ARGS 
Too few arguments supplied for readl decode. 

VFMT _ $FW _REQUIRED 
Field width missing on 11(" 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 $OK 
Successful completion. 
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