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TPAD_$INQumE 

Returns information about the current touch pad mode. 

FORMAT 

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

INPUT PARAMETERS 
None. 

OUTPUT PARAMETERS 

mode 

TP AD _ $INQUffiE 

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

TPAD_$ABSOLUTE 

TPAD_$RELATlVE 

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 TP AD _ $SET _MODE call. 
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TP AD $RE RANGE 

TP AD $RE RANGE 

Re-establishes the touchpad raw data range. 

FORMAT 

TPAD _ $RE _RANGE 0 

INPUT PARAMETERS 
None. 

OUTPUT PARAMETERS 
None. 

USAGE 

c .... · ../ 

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 Galls for a description of the touch pad raw data range. 

c 
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TP AD $SET CURSOR 

TP AD $SET CURSOR 

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

FORMAT 

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 S:MD _ $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 
TP AD _ $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 
TP AD $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 TP AD _ $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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TP AD $SET MODE 

Sets the touch pad mode. 

FORMAT 

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

INPUT PARAMETERS 

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

TPAD_$ABSOLUTE 

TPAD_$RELATlVE 

TPAD_$REL_ABS 

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

y-seale 
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 

TPAD 

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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VEe 

The VEC (Vector Library) programming calls perform floating point and integer vector matrix 
arithmetic. This section describes their call syntax. The VEO 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 _ $Iname16. 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 II incremental II 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 $ADD CONSTANT (start vee, length, constant, result vee) 
VEC-$DADD CONSTANT (start vee, length, constant, result vee) 
VEC-$IADD-CONSTANT (start-vee, length, constant, result-vee) 
VEC=$IADD=CONSTANT16 (start_vee, length, constant, result_vee) 

INPUT PARAMETERS 

start vee 
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 vee 
Floating-point or integer vector containing the sum. 

USAGE 

VEC 

These routines add a constant to a vector, returning the result in a second vector. The 
routines perform the following operation: 

DO 10 I + l,LENGTH 
RESULT_VEC(I) = CONSTANT + START_VEC(I) 

10 CONTINUE 

VEC-2 
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VEO $ADD OONSTANT I 

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, incl, 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. 

inc! 
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=l 
K=l 
DO 10 I = l,LENGTH 

RESULT_VEC(K) = CONSTANT+START_VEC(J) 
K = K+INC2 
J = J+INCl 

10 CONTINUE 
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VEC $ADD VECTOR 

VEC $ADD VECTOR 

Adds two vector. 

FORMAT 

VEC $ADD VECTOR (start vee, add vee, length, result vee) 
VEC-$DADD VECTOR (start vee, add vee, length, result vee) 
VEC-$IADD-VECTOR (start-vee, add-vee, length, result-vee) 
VEC=$IADD=VECTOR16 (start_vee, add_vee, length, result_vee) 

INPUT PARAMETERS 

start_ vee 
Floating-point or integer vector to which the value will be added. 

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

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

OUTPUT PARAMETERS 

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

USAGE 

VEC 

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-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_vee, inel, add_vee, ine2, length, result_vee, ine3) 
VEC $DADD VECTOR I(start vee, inel, add_vee, ine2, length, result_vee, 

- - - ine3)-
VEC_$IADD_VECTOR_I(start_vee, inel, add_vee, ine2, length, result_vee, 

ine3) 
VEC $IADD VECTOR16 I(start vee, inel, add_vee, ine2, length, result_vee, 

- - - ine3)-

INPUT PARAMETERS 

start_ vee 
Floating-point or integer vector to which the value will be added. 

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

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

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

INPUT PARAMETERS 

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

VEC 

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 
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VEC $COPY 

VEC $COPY 

Copies elements from one vector to another. 

FORMAT 

VEC_$COPY (start_vee, result_vee, length) 
VEC $DCOPY (start vee, result vee, length) 
VEC-$ICOPY (start-vee, result-vee, length) 
VEC=$ICOPY16 (start_vee, result_vee, length) 

INPUT PARAMETERS 

start vee 
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_ vee 
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 I 

VEC $COPY I 

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

FORMAT 

VEC $COPY I (vecl, incl, vec2, inc2, length) 
VEC-$DCOPY I (vecl, incl, vec2, inc2, length) 
VEC-$ICOPY-I (vecl, incl, vec2, inc2, length) 
VEC=$ICOPY16_1 (vec1, incl, 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. 

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

USAGE 

VEC 

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 = l,LENGTH 

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

10 CONTINUE 
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VEC $DOT 

Calculates the dot product of two vectors. 

FORMAT 

result = VEC $DOT (veel. vee2. length) 
result = VEC-$DDOT (veel. vee2. length) 
result = VEC-$IDOT (veel. vee2. length) 
result = VEC=$IDOT16 (veel. vee2. length) 

RETURN VALUE 

result 
Floating-point or integer dot product. 

INPUT PARAMETERS 

vee!, vee2 
Floating-point or integer vectors. 

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

USAGE 

VEC $DOT 

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 

VEC-9 VEC 



VEe $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, incl, vec2, inc2, iength) 
resulu = VEC-$IDOT-I (vecl, incl, vec2, inc2, length) 
result = VEC=$IDOT16_I (vecl, incl, vec2, inc2, length) 

RETURN VALUE 

result 
Floating-point or integer dot product. 

INPUT PARAMETERS 

vee! 
Floating-point or integer vector. 

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

vee2 
Floating-point or integer vector. 

ine2 
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 

VEe 

These routines caiculate 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 + INCl 
K= K + INC2 

10 CONTINUE 
VEC_$DOT = TEMP 
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VEC $DP SP 

VEO $DP SP 

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

FORMAT 

INPUT PARAMETERS 

dp_ vee 
Floating-point double-precision vector. 

OUTPUT PARAMETERS 

sp_ vee 
Floating-point single-precision resultant vector. 

INPUT PARAMETERS 

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

USAGE 

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

DO 10 I=l, LENGTH 
SP_VEC(I) = SNGL(DP_VEC(I)) 

10 CONTINUE 
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YEO $DP SP I 

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

FORMAT 

INPUT PARAMETERS 

dp_ vee 
Double-precision floating-point vector. 

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

OUTPUT PARAMETERS 

sp_ vee 
Single-precision floating-point resultant vector. 

INPUT PARAMETERS 

ine2 
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 

VEO _ $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=l 
K=l 
DO 10 I=l, LENGTH 

SP_VEC(K) = SNGL (DP_VEC(J)) 
J = J+INC1 
K = K+INC2 

10 CONTINUE 
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VEe $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. 

VEO $INIT 

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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VEO $MAT MULT 

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

FORMAT 

VEC $MAT MULT (matrix1. matrix2. out matrix) 
VEC-$DMAT MULT (matrix1. matrix2. out matrix) 
VEC-$IMAT-MULT (matrix1. matrix2. out-matrix) 
VEC=$IMAT=MULT16 (matrix1. matrix2. out_matrix) 

INPUT PARAMETERS 

matrix! 
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 

VEC 

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: 

DO 10 J = 1.4 
DO 10 I = 1.4 

CALL VEC_$POST_MULT (MATRIX1.MATRIX2(J.I).OUT_MATRIX(J.I)) 
10 CONTINUE 
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VEO $MAT· MULTN 

VEO $MAT MULTN 

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

FORMAT 

VEC $MAT MULTN (matrixl, matrix2, m, n, S, out matrix) 
VEC-$DMAT MULTN (matrixl, matrix2, m, n, S, out matrix) 
VEC-$IMAT-MULTN (matrixl, matrix2, m, n, S, out-matrix) 
VEC=$IMAT=MULTN16 (matrixl, matrix2, m, n, s, out_matrix) 

INPUT PARAMETERS 

matrix! 
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. 

m, n, s 
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 = 1,M 
DO 10 J = 1, S 

OUT_MATRIX(I,J) = 0.0 
DO 10 K = 1,N 
OUT_MATRIX(I,J) = OUT_MATRIX(I,J) + MATRIX1(I,K) * MATRIX2(K,J) 

10 CONTINUE 
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VEO $MAX 

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

FORMAT 

VEC $MAX (start vee, length, result, result loe) 
VEC-$DMAX (start vee, length, result, result loe) - - -
VEC_$IMAX (start_vee, length, result, result_loc) 
VEC_$IMAX16 (start_vee, length, result, result_loc) 

INPUT PARAMETERS 

start vee 
Floating-point or integer vector to be searched. 

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

OUTPUT PARAMETERS 

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

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

USAGE 

VEC 

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(l)) 
RESULT LOC = 1 
DO 10 1=2, LENGTH 

IF (ABS(START_VEC(I)) .GT.RESULT) THEN 
RESULT LOC = I 
RESULT = ABS(START_VEC(I)) 

ENDIF 
10 CONTINUE 
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VEC $MAX I 

VEO $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 vee 
Floating-point or integer vector to be searched. 

inc 
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(l)) 
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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VEO $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 P A.RAMETERS 

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 

resq.lt _ vec 
Floating-point or integer vector containing the sum. 

USAGE 

VEe 

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 $MUL T ADD I 

VEO $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_vee, inc1, mult_vec, ine2, 
length, constant, result_vee, ine3) 

VEC_$DMULT_ADD_I (add_vee, ine1, mult_vee, ine2, 
length, constant, result_vee, ine3) 

VEC_$IMULT_ADD_I (add_vee, ine1, mult~vee, ine2, 
length, constant, result vee, ine3) 

VEC_$IMULT_ADD16_1 (add vee, ine1, mult vee, ine2, 
length, constant, r~sult_vee, ine3) 

INPUT PARAMETERS 

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

inc! 
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 vee 
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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VEO_$MULT~ADD_I 

USAGE 

VEO 

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: 

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

RESULT(J) = ADD_VEC(K) + CONSTANT*MULT_VEC(L) 
J = J + INC3 
K = K + INCi 
L = L + INC2 

10 CONTINUE 
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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_ vee 
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 = l,LENGTH 
RESULT_VEC(I) = CONSTANT * MULT_VEC(I) 

10 CONTINUE 
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VEC $MULT CONSTANT I 

YEO _ $MUL T _ OONSTANT _ 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, incl, 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 

VEC 

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: 

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

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

10 CONTINUE 
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VEC $POSTMUL T 

VEe $POSTMULT 

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

FORMAT 

VEC $POSTMULT (matrix, col vee, result vee) 
VEC=$DPOSTMULT (matrix, col_vee, result_vee) 
VEC_$IPOSTMULT (matrix, col_vee, result_vee) 
VEC_$IPOSTMULT16 (matrix, col_vee, result_vee) 

INPUT P ARAMETE~S 

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

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

OUTPUT PARAMETERS 

result_ vee 
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 graph~cs applications, and perform the 
following operation: 

DO 10 J = 1,4 
RESULT_VEC(J) = 0.0 
DO 10 I = 1,4 

RESULT_VEC(J) = RESU~T_VEC(J) + COL_~C(I)*MATRIX(J,I) 
10 CONTINUE 
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VEC $POSTMUL TN 

VEO $POSTMUL TN 

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

FORMAT 

VEC $POSTMULTN (matrix, col vee, m, n, result vee) 
VEC-$DPOSTMULTN (matrix, col vee, m, n, result vee) 
VEC-$IPOSTMULTN (matrix, col-vee, m, n, result-vee) 
VEC=$IPOSTMULTN16 (matrix, col_vee, m, n, result_vee) 

INPUT PARAMETERS 

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

col vee 
An n x 1 floating-point or integer colum~ vector. 

m,n 
Dimensions. of the matrices. These are 4-byte integers. 

OUTPUT PARAMETERS 

result_ vee 
~ m x 1 floating-point or integer vector containing the product. 

USAGE 

VEC 

These routipes 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 = l,M 
RESULT_VEC(I) = 0.0 
DO 10 J = l,N 

RESULT_VEC(I) = RESULT_VEC(I) + COL_VEC(J) * MATRIX(I,J) 
10 CONTINUE 
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VEC $PREMUL T 

VEC $PREMUL T 

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

FORMAT 

VEC $PREMULT (row vee, matrix, result vee) 
VEC-$DPREMULT (row vee, matrix, result vee) 
VEC-$IPREMULT (row-vee, matrix, result-vee) 
VEC=~IPREMULT16 (row_vee, matrix, resuit_vee) 

INPUT PARAMETERS 

row _ vee 
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_ vee 
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 $PREMUL TN 

VEO $PREMUL TN 

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

FORMAT 

VEC $PREMULTN (row vee. matrix. m. n. result vee) 
VEC-$DPREMULTN (ro; vee. matrix. m. n. result vee) 
VEC-$IPREMULTN (row-vee. matrix. m. n. result-vee) 
VEC=$IPREMULTN16 (row_vee. matrix. m. n. result_vee) 

INPUT PARAMETERS 

row vee 
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_ vee 
One by n floating-point or integer vector containing the product. 

USAGE 

VEC 

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 

VEC-26 

c 

c 



VEO $SP DP 

VEC SSP DP o Copies a single-precision vector to a double-precision vector. 

o 

o 

o 

o 

FORMAT 

INPUT PARAMETERS 

sp_ vee 
Single-precision floating-point vector. 

OUTPUT PARAMETERS 

dp_ vee 
Double-precision floating-point resultant vector. 

INPUT PARAMETERS 

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

USAGE 

VEC _ SSP _ DP copies a single-precision vector to a double-precision resultant vector. The 
routine performs the following: 

DO 10 I=l, LENGTH 
DP_VEC(I) = DELE (SP_VEC(I)) 

10 CONTINUE 
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VEC $SP DP I 

VEO $SP DP I 

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

FORMAT 

INPUT PARAMETERS 

sp_ vee 
Floating-point, single-precision vector. 

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

OUTPUT PARAMETERS 

dp_ vee 
Floating-point double-precision resultant vector. 

ine2 
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 

VEO _ $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 1=1, LENGTH 

DP_VEC(K) = DELE (SP_VEC(J)) 
J = J+INC1 
K = K+INC2 

10 CONTINUE 
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VEC $SUB 

VEO $SUB o Subtracts one vector from another. 

o 

o 

o 

o 

FORMAT 

VEC_$SUB (start_vee. sub_vee. length. result_vee) 
VEC_$DSUB (start_vee. sub_vee. length. result_vee) 
VEC_$ISUB (start_vee. sub_vee. length. result_vee) 
VEC_$ISUB16 (start_vee. sub_vee. length. result_vee) 

INPUT PARAMETERS 

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

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

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

OUTPUT PARAMETERS 

result_ vee 
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) 

10 CONTINUE 
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VEC $SUB I 

VEe $SUB I 

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

FORMAT 

VEC $SUB I (start vee, inel, sub vee, ine2, length, result vee, ine3) 
VEC-$DSuB I (start vee, inel, sub vee, ine2, length, result vee, ine3) 
VEC-$ISUB-I (start-vee, inel. sub-vee. ine2. length. result-vee. ine3) 
VEC=$ISUB16_I (start_vee, inel, sub_vee, ine2, length, result_vee, ine3) 

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 = l,LENGTH 
RESULT_VEC(J) = START_VEC(K) 
J = J + INC3 
K = K + INCl 
L = L + INC2 

10 CONTINUE 
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VEC $SUM 

VEO $SUM o Sums the elements of a vector. 

o 

o 

o 

o 

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 

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 $SUM I (vec. inc. length) 
sum = VEC-$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 

vee 
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 

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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YEO $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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VEC $SWAP 

VEO $SWAP I 

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 

vee! 
Floating-point or integer vector to be swapped. 

INPUT PARAMETERS 

inc! 
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 

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 

VEO $ZERO 

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

DO 10 I = l,LENGTH 
VEC(I) = 0.0 

10 CONTINUE 

VEO-35 VEO 



VEC $ZERO I 

VEO $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_1 (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. VEO $ZERO I 
zeros 32 bits regardless of data type and VEO _ $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 

The VFMT (Variable Text Format) programming calls convert program data from one format to 
another. This section describes their data types, call syntax, and error codes. 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 

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

field name 

31 0 

0:1 ..... ____ in_t_e_g_e_r ___ -.l1 all 

or 

0: 

1 : 

2: integer 

fail 

subsys 

modc 

o 
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{215Il0} (control-string, text-buffer, size, 
count, status, ai, a2, ... alO) 

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 Galls 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. 

INPUT/OUTPUT PARAMETERS 

aI, a2, 000 aID 
Up to ten variables containing decoded data The number required depends on the number 
immediately following VFMT _ $DECODE. The number of variables cannot 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. 
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VFMT $DECODE 

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 _ $DECODE2, 
VFMT _ $DEOODE5, and VFMT _ $DEOODEIO. The number immediately following 
VFMT _ $DEOODE 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[215IiO] (control-string. text-buffer. capacity. size. 
ai. a2 .... a20) 

INPUT PARAMETERS 

control-string 
Character string giving instructions for encoding the output data. See the VFMT chapter 
of the Programming With General System Galls 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 , ••. a20 
Up to twenty variables containing data for encoding. The number of arguments required 
depends on the number immediately following VFMT _ $ENCODE, if any (see Usage 
description below). If you append a number to the call, then the number of variables 
cannot 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 four separate DOMAIN system calls: VFMT _ $ENCODE, 
VFMT _ $ENCODE2, VFMT _ $ENCODE5, and VFMT _ $ENCODEIO. The number 
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VFMT $ENCODE 

immediately following VFMT _ $ENCODE (if any) indicates the maximum number of 
variables the call can handle. The number must follow immediately, with no embedded 
spaces. If no number is specified, you may use a variable number of arguments up to a 
maximum of 20. 

Any individual VFMT _ $ENCODE[215110] call can write out a maximum of 512 bytes per 
call. If you attempt to write more than that limit, it is truncated. 
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VFMT $READ 

VFMT $READ 

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

FORMAT 

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

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. 

INPUT/OUTPUT PARAMETERS 

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 cannot 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 _ $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 character data from a stream and decodes them into variables. 

FORMAT 

VFMT_$RS{215110} (stream-id, control-string, count, status, ai, 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 System Galls 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. 

INPUT/OUTPUT PARAMETERS 

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 cannot 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 
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, 
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VFMT $RS 

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 

VFMT $WRITE 

Encodes data and writes them to standard output. 

FORMAT 

VFMT_$WRITE[215IiO] (control-string. ai. a2 .... a20) 

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. 

aI, a2 , .•• a20 
Up to twenty variables containing data for encoding. The number of arguments required 
depends on the number immediately following VFMT _$WRITE, if any (see Usage 
description below). If you append a number to the call, then the number of variables 

. cannot 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 four separate DOMAIN system calls: VFMT _ $WRITE, 
VFMT _ $WRITE2, VFMT _ $WRITE5, and VFMT _ $WRITE10. The number 
immediately following VFMT _ $WRITE (if any) indicates the maximum number of 
variables the call can handle. The number must follow immediately, with no embedded 
spaces. If no number is specified, you may use a variable number of arguments up to a 
maximum of 20. 

Any individual VFMT _ $WRITE[2!5!10] call can write out a maximum of 51-2 bytes per 
call. If you attempt to write more than that, it is truncated. 
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VFMT $WS 

VFMT $WS 

Encodes data and writes them to a stream. 

FORMAT 

VFMT_$WS[215IiO] (stream-id. control-string. ai. a2 .... a20) 

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 Galls manual for details about how to construct 
control strings. 

aI, a2 , ••• a20 
Up to twenty variables containing data for encoding. The number of arguments required 
depends on the number immediately following VFMT _ $WS, if any (see Usage description 
below). If you append a number to the call, then the number of variables cannot exceed 
this number. In Pascal programs, if you append a number to the call, then you must 
specify exactly this number of variables, using dummy variables if necessary. 

If you are encoding ASOII 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 four separate DOMAIN system calls: VFMT _ $WS, 
"VFMT _ $WS2, VFMT _ $WS5, and VFMT _ $WS10. The number immediately following 
VFMT _ $WS (if any) indicates the maximum number of variables the call can handle. The 
number must follow immediately, with no embedded spaces. If no number is specified, you 
may use a variable number of arguments up to a maximum of 20. 

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 $INVALED OTL STRING 
Invalid control string. 

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

VFMT_SFW _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 $OK 
Successful completion. 
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