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function:   ult_convertUnits�IFA8009��CALLING SEQUENCE:

new = ult_convertUnits (value, unitFrom, unitTo)

PARAMETERS:

Name	I/O	Type	Description

value	I	double	Value to be converted from one unit of measure to another.

unitFrom	I	UNITS	The current unit of measure for the specified value.

unitTo	I	UNITS	The new unit of measure for the specified value.

new	O	double	The converted value.

DESCRIPTION:

This function converts the specified value from one unit of measure to another.  The new value is returned to the calling function.  

EXAMPLE:

#include <stdio.h>

#include "ult_conv.h"

#include "ult_proto.h"



double new;

.

.

.



new = ult_convertUnits (231.546, METER, NAUTICAL);

.

.

.

�


function:   ult_distance�IFA8012��CALLING SEQUENCE:

nm = ult_distance (lat_1, lon_1, lat_2, lon_2)

PARAMETERS:

Name	I/O	Type	Description

lat_1	I	double	Latitude in radians of pt1.

lat_2	I	double	Latitude in radians of pt 2.

lon_1	I	double	Longitude in radians of pt 1.

lon_2	I	double	Longitude in radians of pt 2.

nm	O	double	Nautical miles between the two (2) specified points.

DESCRIPTION:

This function calculates the distance between any two (2) points on the globe.  The distance is returned in nautical miles and the points must be specified in radian values.

EXAMPLE:

#include "mpt_proto.h"

#include "ult_proto.h"

#include "ult_physcon.h"

.

.

.



MT_CIRCLE_OBJ	*circle;

MT_GEO_POINT	loc;



circle->radius = ult_distance	(loc.lat*RADS_PER_DEGREE,

loc.lon*RADS_PER_DEGREE,

circle->lat*RADS_PER_DEGREE,

circle->lon*RADS_PER_DEGREE) ;

.

.

.

�


function:   ult_find_ordered_element�IFA8013��CALLING SEQUENCE:

compareint = ult_find_ordered_element (head, element, compare, results)

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Head of list to search.

element	I	void *	Pointer to data to search for.

compare	I	int function	Function to do comparison.

results	O	LIST **	Pointer to the element in the list that matched or was just past where it should. 

compareint	O	int	0 if equal, -1 if not.

DESCRIPTION:

This function finds an element in a linked list, based on the comparisons in the Compare function.

EXAMPLE:

#include "ult_proto.h"



int	compare_nodes ();

LIST	*head;

LIST	*lp;

NODE	*np;

int	flag;

. . .



/* Assume:

head - points to the root node of a valid linked list

np - points to the element against which the element in the linked list will be compared

*/

flag = ult_find_ordered_element (head, np, compare_nodes, &lp);

if (flag == 0) {

/* element was found, lp points to the linked list node */

}

else {

/* element was not found in the linked list */

}

. . .

�

function:   ult_isInPoly�IFA8014��CALLING SEQUENCE:

result = ult_isInPoly (poly, lat, lon)

PARAMETERS:

Name	I/O	Type	Description

poly	I	LIST *	List of points that describe the polygon.

lat	I	double	Latitude of the point to be checked (units=radians).

lon	I	double	Longitude of the point to be checked (units=radians).

result	O	ST_STATUS	Returns SUCCESS if the point meets the criteria and FAILURE if it does not.

DESCRIPTION:

This function checks to determine if the selected point is within the boundaries of the polygon.

EXAMPLE:

#include "st_sysdefs.h"

#include "ult_proto.h"



LIST	*polyPoints;

double	lat,lon;

ST_STATUS	status;



/* Assume 'polyPoints' is a linked list of POINT_RADIANS structures

   that define a valid polygon */



lat = 0.37521;	/* Radians */

lon = 0.54752;	/* Radians */



status = ult_isInPoly (polyPoints, lat, lon);



/* if status == SUCCESS then the lat/lon point is inside the polygon */

�


function:   ult_lowerCase�IFA8018��CALLING SEQUENCE:

(void) ult_lowerCase(InString, OutString)

PARAMETERS:

Name	I/O	Type	Description

InString	I	char *	Character string to be converted to all lower case.

OutString	I	char *	Character string to contain the string converted to lower case.

DESCRIPTION:

This function changes the incoming string to all lower case and stores the results in the OutString.

EXAMPLE:

#include "ult_proto.h"



char text[20], lowerText[20];





strcpy (text, "THIS IS A TEST");



ult_lowerCase (text, lowerText);



printf ("String: %s\n", lowerText);

�

function:   ult_lst_copy�IFA8019��CALLING SEQUENCE:

status = ult_lst_copy (newHead, head, copyFunc)

PARAMETERS:

Name	I/O	Type	Description

newHead	O	LIST **	Pointer to a pointer to a linked list node that will point to the copy of the "head" linked list.

head	I	LIST *	Pointer to the root node of the linked list to be copied.

copyFunc	I	void (*)()	Pointer to the function to copy the data stored in the linked list.

status	O	short	Returns SUCCESS or FAILURE.

DESCRIPTION:

This function creates a duplicate of the specified linked list.  The calling function must specify a pointer to a function that  will create a duplicate of the data stored in the linked list.  The node-specific copy function must return a pointer to the newly copied node if the copy was successful, or a NULL if the copy failed.  The function will be passed a pointer to the node in the linked list that needs to be copied (duplicated). This function will return a status of SUCCESS (0) or FAILED (-1).  If a FAILED status is returned, it is the calling function's responsibility to free the duplicate list if any nodes exist.  

EXAMPLE:

#include "st_sysdefs.h"

#include "ult_proto.h"



LIST *newList=NULL;

void *vp;



/* Assume that 'root' points to a valid linked list of strings. */

if (ult_lst_copy (&newList, root, strdup) != SUCCESS) {

/* Generate an error message and clean up any allocated memory */

while (newList != NULL && newList != newList->next) {

vp = ult_lst_deque (newList);

/* Call node specific free routine.  In this case since the

linked list contains strings, the free() function can

be used */

free (vp);

}

if (newList != NULL)

free (newList);

}

�

function:   ult_lst_create_list�IFA8020��CALLING SEQUENCE:

root = ult_lst_create_list ()

PARAMETERS:

Name	I/O	Type	Description

root	O	LIST *	Pointer to the root node of a linked list.

DESCRIPTION:

This function creates the root node for a new doubly-linked list.  The function returns a pointer to the linked list root node.

EXAMPLE:

#include "ult_proto.h"



LIST	*head;

.

.

.



head = ult_lst_create_list ();

.

.

.

�

function:   ult_lst_deque�IFA8021��CALLING SEQUENCE:

data = ult_lst_deque (head) 

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of the linked list.

data	O	void *	Pointer to the data removed from the linked list.

DESCRIPTION:

This function removes the first node from the specified linked list.  

EXAMPLE:

#include "ult_proto.h"



LIST	*head;

NODE	*np;	/* NODE is a structure defined by the programmer */

.

.

.



/* Assume that head points to the root node of a previously

created linked list (ie, head = ult_lst_create_list () ) */

np = (NODE *) ult_lst_deque (head);

.

.

.

�

function:   ult_lst_enque�IFA8022��CALLING SEQUENCE:

new = ult_lst_enque (head, data)

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of the linked list.

data	I	void *	Pointer to the data to be added to the linked list.

new	O	LIST *	Pointer to the linked list node added to the list.

DESCRIPTION:

This function adds the specified node to the end of the specified linked list.

EXAMPLE:

#include "ult_proto.h"



LIST	*head;

NODE	*np;	/* NODE is a structure defined by the programmer */

.

.

.



/* Assume that head points to the root node of a previously

created linked list (ie, head = ult_lst_create_list () ) */

np = (NODE *) calloc (1, sizeof (NODE));

ult_lst_enque (head, np);

.

.

.

�

function:   ult_lst_free�IFA8023��CALLING SEQUENCE:

ult_lst_free (head)

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of the linked list to be freed.

DESCRIPTION:

This function frees all of the memory associated with the specified linked list, including the memory for the root node of the linked list.

EXAMPLE:

#include "ult_proto.h"



LIST	*head;

.

.

.

/* Assume head points to the root node of a linked list */

ult_lst_free (head);



head = NULL;

.

.

.

�

function:   ult_lst_insert�IFA8024��CALLING SEQUENCE:

new = ult_lst_insert (pos, data, dir) 

PARAMETERS:

Name	I/O	Type	Description

pos	I	LIST *	Pointer to the root node of the linked list.

data	I	void *	Pointer to the data to be added to the linked list.

dir	I	short	Specifies whether to insert the new data in front of, or in back of, the positional linked list node.

new	O	LIST *	Pointer to the linked list node added to the list.

DESCRIPTION:

This function adds the specified node to the linked list relative to a current node in the linked list. 

EXAMPLE:

#include "ult_proto.h"



LIST	*pos;

NODE	*np;	/* NODE is a structure defined by the programmer */

. . .



/* Assume that pos points to a valid node of a previously

created linked list */



np = (NODE *) calloc (1, sizeof (NODE));

ult_lst_insert (pos, np, ULT_LST_FRONT);



/* The np node will be inserted into the list in front of the linked

  list node specified by pos */

. . .

�

function:   ult_lst_insort�IFA8025��CALLING SEQUENCE:

status = ult_lst_insort (head, data, comp)

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of listed data.

data	I	void *	Pointer to the data to be added to the linked list.

comp	I	short (*) ()	Pointer to a function that compares two nodes in the linked list.  The function MUST return a value of < 0 if the first node is less than the second node, a value of 0 if the two nodes are equal, and a value of > 0 if the first node is greater than the second node.

status	O	short	Returns 0 on SUCCESS and -1 on FAILURE.

DESCRIPTION:

This function adds a node to the linked list using an insertion sort to keep the list in sorted order.  The calling function must specify the root node of the linked list, the node to be added to the linked list, and a pointer to a function that compares two nodes.  If the node to be added to the linked list is a duplicate of a node currently in the list, then the specified node is NOT added to the list and an error status is returned.

EXAMPLE:

#include "st_sysdefs.h"

#include "ult_proto.h"



short	compare_nodes ();



LIST	*root;

NODE	*np;	/* Assume that NODE is an application defined type */



root = ult_lst_create_list ();



np = (NODE *) calloc (1, sizeof (NODE));



if (ult_lst_insort (root, np, compare_nodes) != SUCCESS) {

   /* Duplicate nodee found. Handle appropriately */

}

�

function:   ult_lst_next�IFA8026��CALLING SEQUENCE:

next = ult_lst_next (lp)

PARAMETERS:

Name	I/O	Type	Description

lp	I	LIST *	Pointer to the node of the linked list to be removed.

next	O	LIST *	Pointer to the next linked list node.

DESCRIPTION:

This function returns the node in front of the specified linked list node.

EXAMPLE:

#include "ult_proto.h"



LIST	*pos;

LIST	*next;

.

.

.



next = ult_lst_next (pos);

.

.

.

�

function:   ult_lst_perror�IFA8027��CALLING SEQUENCE:

ult_lst_perror (errno)

PARAMETERS:

Name	I/O	Type	Description

errno	I	short	Number of the linked list error.

DESCRIPTION:

This function prints an error message for the specified linked list error number.

EXAMPLE:

#include "ult_proto.h"



extern short  ult_lst_error;

void         *vp;



/* Assume that 'root' points to a valid linked list */

vp = ult_lst_deque (root);



if (vp == (void *)LST_ERROR)

ult_lst_perror (ult_lst_error);

�

function:   ult_lst_pop�IFA8028��CALLING SEQUENCE:

data = ult_lst_pop (head)

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of the linked list.

data	I	void *	Pointer to the data removed from the linked list.

DESCRIPTION:

This function removes the first node from the specified linked list.  

EXAMPLE:

#include "ult_proto.h"



LIST*stack;

NODE*np;/* NODE is a structure defined by the programmer */

.

.

.



/* Assume that head points to the root node of a previously created

linked list (ie, head = ult_lst_create_list () ) */



np = (NODE *) ult_lst_pop (stack, np);�

function:   ult_lst_prev�IFA8029��CALLING SEQUENCE:

prev = ult_lst_prev (lp) 

PARAMETERS:

Name	I/O	Type	Description

lp	I	LIST *	Pointer to the node of the linked list to be removed.

prev	O	LIST *	Pointer to the previous linked list node.

DESCRIPTION:

This function returns the node previous to the specified linked list node.  

EXAMPLE:

#include "ult_proto.h"



LIST	*pos;

LIST	*prev;

.

.

.



prev = ult_lst_prev (pos);

.

.

.

�

function:   ult_lst_push�IFA8030��CALLING SEQUENCE:

new = ult_lst_push (head, data)  

PARAMETERS:

Name	I/O	Type	Description

head	I	LIST *	Pointer to the root node of the linked list.

data	I	void *	Pointer to the data to be added to the linked list.

new 	O	LIST *	Pointer to the linked list node added to the list.

DESCRIPTION:

This function adds the specified node to the beginning of the specified linked list.  

EXAMPLE:

#include "ult_proto.h"



LIST*stack;

NODE*np;/* NODE is a structure defined by the programmer */

.

.

.



/* Assume that head points to the root node of a previously created

linked list (ie, head = ult_lst_create_list () ) */



np = (NODE *) calloc (1, sizeof (NODE));

ult_lst_push (stack, np);

�

function:   ult_lst_remove�IFA8031��CALLING SEQUENCE:

dp = ult_lst_remove (lp)

PARAMETERS:

Name	I/O	Type	Description

lp	I	LIST *	Pointer to the node of the linked list to be removed.

dp	O	void *	Pointer to the data removed from the linked list.

DESCRIPTION:

This function removes the specified linked list node from its linked list.

EXAMPLE:

#include "ult_proto.h"



LIST	*pos;

NODE	*np;	/* NODE is a structure defined by the programmer */

.

.

.



/* Assume that pos points to a valid node of a previously

created linked list */

np = (NODE *) ult_lst_remove (pos);

.

.

.

�

function:   ult_reverse�IFA8032��CALLING SEQUENCE:

ult_reverse (s)

PARAMETERS:

Name	I/O	Type	Description

s	I/O	char[]	The string to be reversed.

DESCRIPTION:

This function reverses the order of the string passed in and returns it in the same variable.  This function is taken from the implementation in The C Programming Language.

EXAMPLE:

#include "ult_proto.h"



char text[10];





strcpy (text, "TERPES");



ult_reverse (text);



printf ("Reversed String: %s\n", text);

�

function:   ult_startproc�IFA8033��CALLING SEQUENCE:

pid = ult_startproc (wait_flag, stdin_fd, stdout_fd, stderr_fd, filename, parms, ..., NULL)

PARAMETERS:

Name	I/O	Type	Description

wait_flag	I	int	Set to 1 if it is desired to wait until the completion of the child before return.

stdin_fd	I	int	File descriptor that represents standard input for the new process.

stdout_fd	I	int	File descriptor that represents standard output for the new process.

stderr_fd	I	int	File descriptor that represents standard error for the new process.

filename	I	char *	Full path and name of the executable to start.

...	I		A variable list of the necessary parameters for the process being started.

NULL	I		The parameter list MUST be terminated by a NULL.

pid	O	int	Process ID of the command to be executed.

DESCRIPTION:

This function is a general purpose routine to fork and execute a new process.  It accepts a variable parameter list.  

EXAMPLE:

#include "ult_proto.h"

#include "st_sysdefs.h"



char fname[255];

char *exe = (char *) NULL;

int  pid;

.

.

.





sprintf (fname, "%s/%s", "/usr/bin/X11", "xload");



pid = ult_startproc (FALSE, 0, 0, 0, "csh", "-c", fname, NULL);

if (pid == FAILURE) {

/*  issue error message  */

}

�

function:   ult_strcat�IFA8034��CALLING SEQUENCE:

s1 = ult_strcat(s1, s2)

PARAMETERS:

Name	I/O	Type	Description

s2	I	char *	String to concatenate to the end of s1.

s1	I/O	char *	Base string and returned string.

DESCRIPTION:

This function concatenates s2 to s1, and dynamically allocates space for the size of s1+s2+1.  Note:  the space for s1 will be freed, but not s2.  s1 must be a dynamically allocated char pointer, not a char array.  s2 may be either.

EXAMPLE:

#include <stdio.h>

#include "ult_proto.h"



char *firststr, *secondstr;



firststr = (char *)malloc(100*sizeof(char));

secondstr = (char *)malloc(50*sizeof(char));



strcpy(firststr,"Mary Had a"); 

strcpy(secondstr," Little Lamb\n"); 

/* space for 23 chars is allocated */

firststr = ult_strcat(firststr, secondstr);

.

.

.

�


function:   ult_substring�IFA8036��CALLING SEQUENCE:

outstring = ult_substring (instring, start, length)

PARAMETERS:

Name	I/O	Type	Description

instring	I	char *	Input string.

start	I	int	Starting offset of instring.

length	I	int	Length of substring.

outstring	O	char *	Output string.

DESCRIPTION:

This function returns a pointer to a character string that is equal to a portion of the input string starting at the start position and ending length characters from there. Valid values for start are 0 to strlen(instring).  This function uses malloc to allocate memory for the output string.  It is the calling routine's responsibility to free the allocated memory.

EXAMPLE:

#include <stdio.h>

#include "ult_proto.h"

.

.

.



char 	*outstr;



outstr = ult_substring ("Mary Had a Little Lamb",0,5);

outstr = ult_substring ("Mary Had a Little Lamb",11,1);

.

.

.

free(outstr)

�


function:   ult_convertTime�IFA8040��CALLING SEQUENCE:

status = ult_convertTime (time, display_str)

PARAMETERS:

Name	I/O	Type	Description

time	I	double	Time in seconds.

time_str	I	char *	Pointer to string to store display string -- must be at least nine (9) bytes.

status	O	ST_STATUS	ST_SUCCESS or ST_FAILURE.

DESCRIPTION:

This function converts a time value in seconds into the display string format "HH+MM:SS."

EXAMPLE:

#include "ult_proto.h"

.

.

.

double eleapsed_time;

char   ete[10];



ult_convertTime (elapsed_time, ete);

.

.

.






�


function:   ult_strpos�IFA8044��CALLING SEQUENCE:

int = ult_strpos(item,string)

PARAMETERS:

Name	I/O	Type	Description

item	I	char	Character to search for.

string	I	char *	String to search.

int	O	int	Starting position of string.

DESCRIPTION:

This function returns the offset of where the first item is found in the string, or

returns -1 if the item is not found.

EXAMPLE:

#include "ult_proto.h"



int pos;



pos = ult_strpos ('a', "Test a, b, c");

�

function:   ult_upperCase�IFA8045��CALLING SEQUENCE:

(void) ult_lowerCase(InString, OutString)

PARAMETERS:

Name	I/O	Type	Description

InString	I	char *	Character string to be converted to all upper case.

OutString	I	char *	Character string to contain the string converted to upper case.

DESCRIPTION:

This function changes the incoming string to all upper case and stores the results in the OutString.

EXAMPLE:

#include "ult_proto.h"

char outstr[10];

ult_lowerCase ("abCDef", outstr);



/* results in outstr would be ABCDEF */
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