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Data Structure Documentation

chain Struct Reference

 XE "chain" #include <chain.h>

Data Fields

1 int start_x
2 int start_y
3 int end_x
4 int end_y
5 int num_lines
6 int list_cap
7 double abs_len
8 double real_len
9 line ** members
Detailed Description

The structure which represents a chain, or group of lines. Usually, a chain of lines has a general sense of direction, and although it may not be perfectly straight, it will be reasonably close. 

Field Documentation

 XE "chain:start_x"  XE "start_x:chain" int chain::start_x
 XE "chain:start_y"  XE "start_y:chain" int chain::start_y
 XE "chain:end_x"  XE "end_x:chain" int chain::end_x
 XE "chain:end_y"  XE "end_y:chain" int chain::end_y
 XE "chain:num_lines"  XE "num_lines:chain" int chain::num_lines
 XE "chain:list_cap"  XE "list_cap:chain" int chain::list_cap
 XE "chain:abs_len"  XE "abs_len:chain" double chain::abs_len
 XE "chain:real_len"  XE "real_len:chain" double chain::real_len
 XE "members:chain" line
** chain::members
The documentation for this struct was generated from the following file:

10 syslab-tech/src/chain.h
hand Struct Reference

 XE "hand" #include <interpret_lines.h>

Data Fields

11 int pinky
12 int ring_finger
13 int middle_finger
14 int index_finger
15 int thumb
16 int orientation
17 char letter
Detailed Description

A structure to represent a hand and all of its fingers' positions, the hand's orientation, and anything else that is necessary. 

Field Documentation

 XE "hand:pinky"  XE "pinky:hand" int hand::pinky
The position of each of the five fingers, with values as indicated in the finger position enum. 

 XE "hand:ring_finger"  XE "ring_finger:hand" int hand::ring_finger
 XE "hand:middle_finger"  XE "middle_finger:hand" int hand::middle_finger
 XE "hand:index_finger"  XE "index_finger:hand" int hand::index_finger
 XE "hand:thumb"  XE "thumb:hand" int hand::thumb
 XE "hand:orientation"  XE "orientation:hand" int hand::orientation
The orientation of the hand as defined in the hand orientation enum. 

 XE "hand:letter"  XE "letter:hand" char hand::letter
The letter to which this hand and finger position corresponds in American Sign Language. 

The documentation for this struct was generated from the following file:

18 syslab-tech/src/interpret_lines.h
image Struct Reference

 XE "image" #include <image.h>

Data Fields

19 char * name
20 int ** data
21 int format
22 int rows
23 int cols
24 int data_rows
25 int data_cols
Detailed Description

A structure designed to contain all of the information necessary to store an image and all of its associated details such as format, size, and so on. 

Field Documentation

 XE "image:name"  XE "name:image" char* image::name
The filename of the image, minus the extension which determines the image's type. 

 XE "image:data"  XE "data:image" int** image::data
The actual image data. Since inages are always handled in B&W there is no need for any further storage space or clever storing algorithms that might use the various bytes of the integer. 

 XE "image:format"  XE "format:image" int image::format
The image format as specified in the enum below. Most popular formats are supported. 

 XE "image:rows"  XE "rows:image" int image::rows
The number of rows and columns in the image. 

 XE "image:cols"  XE "cols:image" int image::cols
 XE "image:data_rows"  XE "data_rows:image" int image::data_rows
The number of rows and columns in the matrix itself. This can only be changed by either an image expansion or by lock_image_resize(). 

 XE "image:data_cols"  XE "data_cols:image" int image::data_cols
The documentation for this struct was generated from the following file:

26 syslab-tech/src/imagelib/image.h
line Struct Reference

 XE "line" #include <line.h>

Data Fields

27 int start_x
28 int start_y
29 int end_x
30 int end_y
31 double slope
32 double length
33 int thickness
Detailed Description

The structure in which the program stores information about a line. It has some useful stuff in it to facilitate use later on. 

Field Documentation

 XE "line:start_x"  XE "start_x:line" int line::start_x
 XE "line:start_y"  XE "start_y:line" int line::start_y
 XE "line:end_x"  XE "end_x:line" int line::end_x
 XE "line:end_y"  XE "end_y:line" int line::end_y
 XE "line:slope"  XE "slope:line" double line::slope
 XE "line:length"  XE "length:line" double line::length
 XE "line:thickness"  XE "thickness:line" int line::thickness
The documentation for this struct was generated from the following file:

34 syslab-tech/src/line.h
list Struct Reference

 XE "list" #include <list.h>

Data Fields

35 void ** array
36 unsigned long int num_data_items
37 unsigned long int numitems
38 size_t ptr_size
Detailed Description

The list structure: an array of changeable size that can be added to and subtracted from. It is more versatile that an array in that it does not depend on having a pre- defined size. 

Field Documentation

 XE "list:array"  XE "array:list" void** list::array
The array itself which can be mutated as needed to make sure it is full. 

 XE "list:num_data_items"  XE "num_data_items:list" unsigned long int list::num_data_items
The number of pieces of data currently stored in the array regardless of total size. 

 XE "list:numitems"  XE "numitems:list" unsigned long int list::numitems
The number of items in the array. 

 XE "list:ptr_size"  XE "ptr_size:list" size_t list::ptr_size
The size of each item/pointer in the list. 

The documentation for this struct was generated from the following file:

39 syslab-tech/src/list.h
logger Struct Reference

 XE "logger" #include <logger.h>

Data Fields

40 FILE * output_file
41 bool use_output_file
42 unsigned int message_count
43 char * description
44 int type
45 void(* log )(struct logger *, char *,...)

46 void(* show )(struct logger *, char *,...)

Detailed Description

A logging structure that allows programs to log to a certain destination. When the logger is initialized it is given a file and an output stream so that the program can send output of various forms to different places. 

Field Documentation

 XE "logger:output_file"  XE "output_file:logger" FILE* logger::output_file
The logging file for the logger. All output that is logged through this logger, regardless as to whether it is displayed, will be output here. 

 XE "logger:use_output_file"  XE "use_output_file:logger" bool logger::use_output_file
Whether or not to use the output file. This would be turned off in a variety of circumstances, such as when the file cannot be accessed, for some reason or another, or when the program does not want/need certain messages logged to the file. 

 XE "logger:message_count"  XE "message_count:logger" unsigned int logger::message_count
The number of messages that have been logged by this logger whether or not they have been output to the user or written to the output file. 

 XE "logger:description"  XE "description:logger" char* logger::description
A string describing the logger's function that is included in every message the logger writes or prints out for the user to see, to identify what part of the application is reporting. 

 XE "logger:type"  XE "type:logger" int logger::type
What type of logger this is, as defined in the logger_types enum below. 

 XE "logger:log"  XE "log:logger" void(* logger::log)(struct logger *, char *,...)

An object-oriented concept of sticking structure functions inside the structure. This makes syntax neater and also reduces the probability of having a polluted namespace. This function is to simply record a program message. 

 XE "logger:show"  XE "show:logger" void(* logger::show)(struct logger *, char *,...)

This member function is to show a program message to the user as well as log it. 

The documentation for this struct was generated from the following file:

47 syslab-tech/src/loglib/logger.h
mem_ptr Struct Reference

 XE "mem_ptr" #include <ptr_table.h>

Data Fields

48 void * ptr
49 unsigned long int size
Detailed Description

A structure to represent a pointer of any kind that has been allocated using this library's allocation functions. 

Field Documentation

 XE "mem_ptr:ptr"  XE "ptr:mem_ptr" void* mem_ptr::ptr
The pointer itself, of an incomplete type so that all types are accessible. 

 XE "mem_ptr:size"  XE "size:mem_ptr" unsigned long int mem_ptr::size
The size of the pointer in bytes. This is useful in statistically determining how much memory has been allocated and deallocated and how much has therefore been leaked. 

The documentation for this struct was generated from the following file:

50 syslab-tech/src/mmlib/ptr_table.h
ptr_table Struct Reference

 XE "ptr_table" #include <ptr_table.h>

Data Fields

51 mem_ptr * table
52 unsigned long entries
53 long double mem_allocated
54 long double mem_freed
55 unsigned long int calls
Detailed Description

A structure to represent a table of pointers. Although it is a structure used only once in each run, this is the easiest method of storing all the necessary data. 

Field Documentation

 XE "table:ptr_table" mem_ptr
* ptr_table::table
The official table of pointers which stores all necessary information for the allocation and deallocation functions to properly register the memory that is taken/freed. 

 XE "ptr_table:entries"  XE "entries:ptr_table" unsigned long ptr_table::entries
The total number of entries in the pointer table. 

 XE "ptr_table:mem_allocated"  XE "mem_allocated:ptr_table" long double ptr_table::mem_allocated
The total amount of memory that has been allocated with this table as the pointer storage. 

 XE "ptr_table:mem_freed"  XE "mem_freed:ptr_table" long double ptr_table::mem_freed
The total amount of memory freed. The amount of memory allocated minus this amount will give the amount leaked. 

 XE "ptr_table:calls"  XE "calls:ptr_table" unsigned long int ptr_table::calls
The number of times the allocation and de-allocation functions are called. 

The documentation for this struct was generated from the following file:

56 syslab-tech/src/mmlib/ptr_table.h
timestamp Struct Reference

 XE "timestamp" #include <timer.h>

Data Fields

57 clock_t start
58 clock_t end
59 clock_t inactive
60 int status
Detailed Description

A structure to hold data about a span of time. This includes data about when the time was started, when it stopped (if this has occurred yet), and how much time the timer has been inactive (if it has been stopped and then restarted). 

Field Documentation

 XE "timestamp:start"  XE "start:timestamp" clock_t timestamp::start
The time, in seconds and milliseconds, that marks when this timer was started. 

 XE "timestamp:end"  XE "end:timestamp" clock_t timestamp::end
The time, once again to millisecond precision, marking the time when this timer was stopped (if any). 

 XE "timestamp:inactive"  XE "inactive:timestamp" clock_t timestamp::inactive
The amount of time, down to the millisecond, that this timer has been inactive. 

 XE "timestamp:status"  XE "status:timestamp" int timestamp::status
The current status of the timer as defined in the enum below. 

The documentation for this struct was generated from the following file:

61 syslab-tech/src/timer.h
xmlfile Struct Reference

 XE "xmlfile" #include <xmlfile.h>

Data Fields

62 FILE * infile
63 unsigned long int file_size
64 char * current_tag
65 int current_tag_index
66 char * buffer
Detailed Description

The XML file structure that contains all of the necessary information to read the file and process it. 

Field Documentation

 XE "xmlfile:infile"  XE "infile:xmlfile" FILE* xmlfile::infile
The file pointer which represents the physical XML file on disk and is used to read data. 

 XE "xmlfile:file_size"  XE "file_size:xmlfile" unsigned long int xmlfile::file_size
The size of the input file in bytes such that it can be read cleanly and without extra error checking. 

 XE "xmlfile:current_tag"  XE "current_tag:xmlfile" char* xmlfile::current_tag
The tag that is currently being used as a search keyword or as the root of an XML tree structure and the index at which it occurs in the buffer string. 

 XE "xmlfile:current_tag_index"  XE "current_tag_index:xmlfile" int xmlfile::current_tag_index
 XE "xmlfile:buffer"  XE "buffer:xmlfile" char* xmlfile::buffer
A buffer to read in data from the file. Since all of the data files used in this project are small, there should be no buffer size issues. 

The documentation for this struct was generated from the following file:

67 syslab-tech/src/xmllib/xmlfile.h
xmltag Struct Reference

 XE "xmltag" #include <xmltag.h>

Data Fields

68 char * tag_name
69 int attribute_count
70 char ** attributes
71 char ** values
72 int content_type
73 union {

74   struct xmltag ** tags
75   char * text
76 } contents
77 int num_branches
Detailed Description

The XML tag structure represents an XML tag and all its contents in the XML parse tree. The contents of an XML tag may be either text, in which case the contents are not parsed further, or additional tags, which would be parsed recursively. 

Field Documentation

 XE "xmltag:tag_name"  XE "tag_name:xmltag" char* xmltag::tag_name
The full name of the tag. For instance, the name of a <letter name="a"> tag would be "letter" but not "a". 

 XE "xmltag:attribute_count"  XE "attribute_count:xmltag" int xmltag::attribute_count
The total number of attributes that this XML tag has; both the attributes and their values. 

 XE "xmltag:attributes"  XE "attributes:xmltag" char** xmltag::attributes
A list of attributes that this tag has, ususally those defined in the tag itself between the < and the > (or />). In <letter name="a"> for example, "name" would be an attribute. 

 XE "xmltag:values"  XE "values:xmltag" char** xmltag::values
A list of the values of the attributes in this structure's attribute list. The attribute list and this values list together form a sort of associative array indexing attribute values by attribute string. This list would contain the "a" from the example <letter name="a"> tag. 

 XE "xmltag:content_type"  XE "content_type:xmltag" int xmltag::content_type
The type of content which this tag has. It can be either plain text content, or XML tag content, in which case parsing will continue recursively. 

 XE "xmltag:tags"  XE "tags:xmltag" struct xmltag** xmltag::tags [read]

 XE "xmltag:text"  XE "text:xmltag" char* xmltag::text
 XE "xmltag:contents"  XE "contents:xmltag" union { ... }   xmltag::contents
 XE "xmltag:num_branches"  XE "num_branches:xmltag" int xmltag::num_branches
If the contents are tags, then this is the number of tags detected immediately below this level. Otherwise it is zero showing that this is a leaf of the XML parse tree. 

The documentation for this struct was generated from the following file:

78 syslab-tech/src/xmllib/xmltag.h

File Documentation

syslab-tech/src/chain.c File Reference

 XE "syslab-tech/src/chain.c" #include "chain.h"

Functions

79 int addable (chain *c, line *l)

80 void add_to_chain (chain *c, line *l)

81 chain * chain_lines_args (int num,...)

82 chain * chain_lines_array (int num, line **lines)

83 int chainable (line *l1, line *l2)

84 chain * empty_chain ()

85 void resize_member_list (chain *c, int newsize)

86 void optimize_chain (chain *c)

87 void print_chain_contents (chain *c, FILE *out)

Function Documentation

 XE "chain.c:add_to_chain"  XE "add_to_chain:chain.c" void add_to_chain (chain * c,   line * l)

Adds another line to a given chain. It also does some testing to see what the best place for the new line is, and then places the line there. 

 XE "chain.c:addable"  XE "addable:chain.c" int addable (chain * c,   line * l)

Returns a value based on whether a line may be added to given chain. 

 XE "chain_lines_args:chain.c" chain
* chain_lines_args (int num,    ...)

Put a (large) group of lines together to form a chain. This function takes a variable number of lines as its arguments and creates a chain out of them. 

 XE "chain_lines_array:chain.c" chain
* chain_lines_array (int num,   line ** lines)

Put a (large) group of lines together to form a chain. This function takes an array of lines as an argument and creates a chain out of them. 

 XE "chain.c:chainable"  XE "chainable:chain.c" int chainable (line * l1,   line * l2)

Returns a value based on whether two lines can be put together in a chain. This works on a point system in which 100 points is the threshold for the two lines being chained together. 

Now do slope-based comparisons. There are a max of 45 points available for the taking depending on how similar the slopes are. The similarity of the slopes is one of the best indicators of line similarity simply because two lines being almost alike or alike depends on the rate of increase or decrease being similar.

Do analysis of the start- and end-points of the lines to see if they should be chained. This is designed so that if one point and the slope are closely enough matched, then that will be enough for the lines to be chainable.

Now add analysis for overlapping lines using slope tests to determine if the lines match sufficiently closely even though endpoints may be somewhat different, enough to pass through the filter above. The overlap tests are simple enough: we determine if and how much overlap exists based on the endpoints of the two lines being tested. 

 XE "empty_chain:chain.c" chain
* empty_chain ()

Create an empty chain structure. 

 XE "chain.c:optimize_chain"  XE "optimize_chain:chain.c" void optimize_chain (chain * c)

Optimize the member list to lower memory usage. 

 XE "chain.c:print_chain_contents"  XE "print_chain_contents:chain.c" void print_chain_contents (chain * c,   FILE * out)

Print out the contents of the chain. 

 XE "chain.c:resize_member_list"  XE "resize_member_list:chain.c" void resize_member_list (chain * c,   int newsize)

Resize an existing member list. 

syslab-tech/src/chain.h File Reference

 XE "syslab-tech/src/chain.h" #include <stdarg.h>

#include "main.h"

#include "line.h"

#include "mmlib/mmlib.h"

Data Structures

88 struct chain
Defines

89 #define OVERLAP_RADIUS  6

Functions

90 int addable (chain *, line *)

91 void add_to_chain (chain *, line *)

92 chain * chain_lines_args (int,...)

93 chain * chain_lines_array (int, line **)

94 int chainable (line *, line *)

95 chain * empty_chain ()

96 void resize_member_list (chain *, int)

97 void optimize_chain (chain *)

98 void print_chain_contents (chain *, FILE *)

Define Documentation

 XE "chain.h:OVERLAP_RADIUS"  XE "OVERLAP_RADIUS:chain.h" #define OVERLAP_RADIUS  6

The radius within which two lines must have points to be considered overlapping by the chainable() function. 

Function Documentation

 XE "chain.h:add_to_chain"  XE "add_to_chain:chain.h" void add_to_chain (chain * c,   line * l)

Add the given line to a chain. The program appends the line to the chain in the most logical place, usually determined with the line's x-coordinates, but also with the y-coordinates of its start and end points.

Adds another line to a given chain. It also does some testing to see what the best place for the new line is, and then places the line there. 

 XE "chain.h:addable"  XE "addable:chain.h" int addable (chain * c,   line * l)

Almost exactly like chainable(), this function decides on whether or not a line should be _added_ to an already existing chain.

Returns a value based on whether a line may be added to given chain. 

 XE "chain_lines_args:chain.h" chain
* chain_lines_args (int num,    ...)

This is one of several functions available to construct a chain of lines. This one takes a variable number of arguments and puts it all together to make a line chain, the basic unit of my line interpretation.

Put a (large) group of lines together to form a chain. This function takes a variable number of lines as its arguments and creates a chain out of them. 

 XE "chain_lines_array:chain.h" chain
* chain_lines_array (int num,   line ** lines)

Another one of the several functions responsible for the making of line chains based on a group of lines. This particular function makes the line chain based on a list (array) of lines passed to it.

Put a (large) group of lines together to form a chain. This function takes an array of lines as an argument and creates a chain out of them. 

 XE "chain.h:chainable"  XE "chainable:chain.h" int chainable (line * l1,   line * l2)

This function, similar in a way to linecmp() of the line untility function set, decides if two lines are "chain- able" or, in other words, if they should be put together in a chain.

Returns a value based on whether two lines can be put together in a chain. This works on a point system in which 100 points is the threshold for the two lines being chained together. 

Now do slope-based comparisons. There are a max of 45 points available for the taking depending on how similar the slopes are. The similarity of the slopes is one of the best indicators of line similarity simply because two lines being almost alike or alike depends on the rate of increase or decrease being similar.

Do analysis of the start- and end-points of the lines to see if they should be chained. This is designed so that if one point and the slope are closely enough matched, then that will be enough for the lines to be chainable.

Now add analysis for overlapping lines using slope tests to determine if the lines match sufficiently closely even though endpoints may be somewhat different, enough to pass through the filter above. The overlap tests are simple enough: we determine if and how much overlap exists based on the endpoints of the two lines being tested. 

 XE "empty_chain:chain.h" chain
* empty_chain ()

Create an empty chain structure. 

 XE "chain.h:optimize_chain"  XE "optimize_chain:chain.h" void optimize_chain (chain * c)

Optimize the use of memory by a chain to ensure that it does not hog system resources.

Optimize the member list to lower memory usage. 

 XE "chain.h:print_chain_contents"  XE "print_chain_contents:chain.h" void print_chain_contents (chain * c,   FILE * out)

Output the contents of the chain in a readable format to the requested file stream. Useful for debugging.

Print out the contents of the chain. 

 XE "chain.h:resize_member_list"  XE "resize_member_list:chain.h" void resize_member_list (chain * c,   int newsize)

Change the size of a chain's member list. This preserves any existing data, providing that the list is not made any shorter. Any data that is orphaned off of the end of a shortened list will be lost.

Resize an existing member list. 

syslab-tech/src/crop.c File Reference

 XE "syslab-tech/src/crop.c" #include "crop.h"

Functions

99 void crop_rows (image *i)

100 void crop_columns (image *i)

101 void crop_image (image *i)

Function Documentation

 XE "crop.c:crop_columns"  XE "crop_columns:crop.c" void crop_columns (image * i)

Crop all columns without an "on" pixel. 

 XE "crop.c:crop_image"  XE "crop_image:crop.c" void crop_image (image * i)

A cropping wrapper function 

 XE "crop.c:crop_rows"  XE "crop_rows:crop.c" void crop_rows (image * i)

Crop all rows that don't have a pixel above the threshold. 

syslab-tech/src/crop.h File Reference

 XE "syslab-tech/src/crop.h" #include "main.h"

#include "list.h"

#include "mmlib/mmlib.h"

#include "imagelib/imagelib.h"

Functions

102 void crop_rows (image *i)

103 void crop_columns (image *i)

104 void crop_image (image *i)

Function Documentation

 XE "crop.h:crop_columns"  XE "crop_columns:crop.h" void crop_columns (image * i)

Crop columns in the image which do not have any pixels that meet the minimum threshold to be considered "on".

Crop all columns without an "on" pixel. 

 XE "crop.h:crop_image"  XE "crop_image:crop.h" void crop_image (image * i)

A wrapper function that crops the rows and the columns.

A cropping wrapper function 

 XE "crop.h:crop_rows"  XE "crop_rows:crop.h" void crop_rows (image * i)

Crop rows in the image which do not have any pixels which meet the minimum threshold to be considered "on" by this application (defined in main.h).

Crop all rows that don't have a pixel above the threshold. 

syslab-tech/src/edge_detect.c File Reference

 XE "syslab-tech/src/edge_detect.c" #include "edge_detect.h"

Functions

105 int detect_edges (image *i)

106 void horizontal_differencing (int **pix, int row, int col)

107 void vertical_differencing (int **pix, int row, int col)

108 void roberts_cross (int **pix, int row, int col)

109 void sobels_operator (int **pix, int row, int col)

Function Documentation

 XE "edge_detect.c:detect_edges"  XE "detect_edges:edge_detect.c" int detect_edges (image * i)

The main execution method, called to start the entire program. This type of framework allows the program to be very flexible in terms of multiple processes running simultaneously, the order of how things are done, etc. 

 XE "edge_detect.c:horizontal_differencing"  XE "horizontal_differencing:edge_detect.c" void horizontal_differencing (int ** pix,   int row,   int col)

Apply horizontal differencing to the image given a 3x3 matrix of a pixel and its neighbors. 

 XE "edge_detect.c:roberts_cross"  XE "roberts_cross:edge_detect.c" void roberts_cross (int ** pix,   int row,   int col)

Apply the Robert's Cross edge detection method to a pixel given a matrix of its neighbors. 

 XE "edge_detect.c:sobels_operator"  XE "sobels_operator:edge_detect.c" void sobels_operator (int ** pix,   int row,   int col)

Apply the Sobel's Operator edge detection method to a pixel given a matrix of its neighbors. 

 XE "edge_detect.c:vertical_differencing"  XE "vertical_differencing:edge_detect.c" void vertical_differencing (int ** pix,   int row,   int col)

Apply vertical differencing to the image using the 3x3 pixel + neighbor matrix provided. 

syslab-tech/src/edge_detect.h File Reference

 XE "syslab-tech/src/edge_detect.h" #include "main.h"

#include "timer.h"

#include "loglib/loglib.h"

#include "imagelib/imagelib.h"

Functions

110 int detect_edges (image *i)

111 void horizontal_differencing (int **, int, int)

112 void vertical_differencing (int **, int, int)

113 void roberts_cross (int **, int, int)

114 void sobels_operator (int **, int, int)

Function Documentation

 XE "edge_detect.h:detect_edges"  XE "detect_edges:edge_detect.h" int detect_edges (image * i)

Detect the edges in an image loaded from disk, then write that image back to the hard disk.

The main execution method, called to start the entire program. This type of framework allows the program to be very flexible in terms of multiple processes running simultaneously, the order of how things are done, etc. 

 XE "edge_detect.h:horizontal_differencing"  XE "horizontal_differencing:edge_detect.h" void horizontal_differencing (int ** pix,   int row,   int col)

Apply the horizontal differencing technique for finding edges in images. It takes absolute value of the result of subtracting the pixel to the left and the pixel right of the original pixel and then scales it. This is one of the two least computationally intensive methods, but it comes at a huge price in accuracy: it only identifies edges that are more vertical than horizontal.

Apply horizontal differencing to the image given a 3x3 matrix of a pixel and its neighbors. 

 XE "edge_detect.h:roberts_cross"  XE "roberts_cross:edge_detect.h" void roberts_cross (int ** pix,   int row,   int col)

Apply the Robert's Cross edge detection method to one pixel given the pixel's neighbors. This uses the square root of the squares of the differences of the left and right and top and bottom neighbor, respectively, as seen below in the code, to get a more accurate result than a plain linear algorithm.

Apply the Robert's Cross edge detection method to a pixel given a matrix of its neighbors. 

 XE "edge_detect.h:sobels_operator"  XE "sobels_operator:edge_detect.h" void sobels_operator (int ** pix,   int row,   int col)

Apply the Sobel's operator differencing method to detect edges to a sinlge pixel given its neighbors. Sobel's Operator is surprisingly accurate and effective because it also uses diagonal neighbors as opposed to all other algorithms (like Robert's Cross).

Apply the Sobel's Operator edge detection method to a pixel given a matrix of its neighbors. 

 XE "edge_detect.h:vertical_differencing"  XE "vertical_differencing:edge_detect.h" void vertical_differencing (int ** pix,   int row,   int col)

Apply the vertical differencing technique for finding the edges in images. It takes absolute value of the result of subtracting the pixel above from the pixel below the original pixel and then scales it. This is one of the two least computationally intensive methods, but it comes at a huge price in accuracy: it only identifies edges that are more horizontal than vertical.

Apply vertical differencing to the image using the 3x3 pixel + neighbor matrix provided. 

syslab-tech/src/find_lines.c File Reference

 XE "syslab-tech/src/find_lines.c" #include "find_lines.h"

Functions

115 void branch_out (image *i, int row, int col, double rate, line *result)

116 void explore (image *i, int row, int col, double theta, line *result)

117 int check_bounds (int dz, int z, int lower, int upper)

118 list * detect_lines (image *i, double rate)

Function Documentation

 XE "find_lines.c:branch_out"  XE "branch_out:find_lines.c" void branch_out (image * i,   int row,   int col,   double rate,   line * result)

Hunt for lines which come through a particular point on the image and spread out until they are finished. 

 XE "find_lines.c:check_bounds"  XE "check_bounds:find_lines.c" int check_bounds (int dz,   int z,   int lower,   int upper)

Keep out unnecessary seg faults from out-of-range indices. 

 XE "detect_lines:find_lines.c" list
* detect_lines (image * i,   double rate)

Wrap up the specific functions into a general one, and populate a list with lines found in the image. 

 XE "find_lines.c:explore"  XE "explore:find_lines.c" void explore (image * i,   int row,   int col,   double theta,   line * result)

Explore once a line is sure to exist. 

syslab-tech/src/find_lines.h File Reference

 XE "syslab-tech/src/find_lines.h" #include "main.h"

#include "line.h"

#include "list.h"

#include "timer.h"

#include "mmlib/mmlib.h"

#include "loglib/loglib.h"

#include "imagelib/imagelib.h"

Enumerations

119 enum boundary { OUT_BOUNDS_ABOVE, OUT_BOUNDS_BELOW, IN_BOUNDS }

Functions

120 void branch_out (image *, int, int, double, line *)

121 void explore (image *, int, int, double, line *)

122 int check_bounds (int, int, int, int)

123 list * detect_lines (image *, double)

Variables

124 logger * errlog
Enumeration Type Documentation

 XE "find_lines.h:boundary"  XE "boundary:find_lines.h" enum boundary
Used for boundary checking for the branch_out() function. Each value describes one of the three possible conditions of the index about to be used. 

Enumerator: 

 XE "find_lines.h:OUT_BOUNDS_ABOVE"  XE "OUT_BOUNDS_ABOVE:find_lines.h" OUT_BOUNDS_ABOVE  If the row/col plus the change in row/col being used will go beyond the high-index boundaries of the image in question. 

 XE "find_lines.h:OUT_BOUNDS_BELOW"  XE "OUT_BOUNDS_BELOW:find_lines.h" OUT_BOUNDS_BELOW  If the row/col plus the change in row/col being used will go beyond the low-index boundaries of the image in question. 

 XE "find_lines.h:IN_BOUNDS"  XE "IN_BOUNDS:find_lines.h" IN_BOUNDS  If the points being described are inside of the dimensions of the image. 

Function Documentation

 XE "find_lines.h:branch_out"  XE "branch_out:find_lines.h" void branch_out (image * i,   int row,   int col,   double rate,   line * result)

Once a point is determined to be highlighted, branch out from that point at all thetas and try to find any lines which emanate from it.

Input: image* i: The image whose data matrix is being searched for lines. int row: The current row coordinate in the matrix. int col: The current column coordinate in the matrix. int rate: The rate at which to cycle through thetas looking for lines (given in radians). Best set to somewhere around pi / 10. line* result: A line struct which is ready for the function to set the result. If no line is detected, then result->start_x is set to the INITIAL_VALUE constant and the function ends.

Hunt for lines which come through a particular point on the image and spread out until they are finished. 

 XE "find_lines.h:check_bounds"  XE "check_bounds:find_lines.h" int check_bounds (int dz,   int z,   int lower,   int upper)

The function to help the program constrain the coordinates it uses within the image matrix to make sure no negative indices are ever used, something which results in the dreaded seg fault.

Keep out unnecessary seg faults from out-of-range indices. 

 XE "detect_lines:find_lines.h" list
* detect_lines (image * i,   double rate)

The actual line detector. The general method is to iterate through angles at a given rate (best is ~(pi / 10) rads) and look through the image for lines at that particular angle.

Wrap up the specific functions into a general one, and populate a list with lines found in the image. 

 XE "find_lines.h:explore"  XE "explore:find_lines.h" void explore (image * i,   int row,   int col,   double theta,   line * result)

When a series of points have been determined to be on a line, explore both ends of the line and attempt to extend the line as far as possible. Input: image* i: The actual image being searched. int row: The focal point's row index. int col: The focal point's column index. double theta: The angle of the line, from which offsets in x and y are calculated. line* l: The line in which to store data after all of the exploration at that point is complete.

Explore once a line is sure to exist. 

Variable Documentation

 XE "errlog:find_lines.h" logger
* errlog
The error logger. 

syslab-tech/src/imagelib/image.c File Reference

 XE "syslab-tech/src/imagelib/image.c" #include "imagelib.h"

Functions

125 int apply_callback_func (image *i, void(*callback)(int **, int, int))

126 int apply_n_callback_func (image *i, void(*callback)(int **, int, int), int max_calls)

127 void change_image_format (image *i, int new_format)

128 void change_image_name (image *i, char *new_name)

129 void resize_image (image *i, int new_rows, int new_cols)

130 void lock_image_resize (image *i)

Function Documentation

 XE "image.c:apply_callback_func"  XE "apply_callback_func:image.c" int apply_callback_func (image * i,   void(*)(int **, int, int) callback)

Apply a callback function to each of the members of an image data set. This is useful when dealing with certain types of transformations. 

 XE "image.c:apply_n_callback_func"  XE "apply_n_callback_func:image.c" int apply_n_callback_func (image * i,   void(*)(int **, int, int) callback,   int max_calls)

Apply a callback function a maximum of max_calls times to each of the members of an image data set. This is useful when dealing with certain types of transformations. 

 XE "image.c:change_image_format"  XE "change_image_format:image.c" void change_image_format (image * i,   int new_format)

Change the image format while the image is loaded and is in memory. This will not affect the data but will effect how that data will be saved. 

 XE "image.c:change_image_name"  XE "change_image_name:image.c" void change_image_name (image * i,   char * new_name)

Change the image name (the extension notwithstanding) to the specified string. If the second argument is NULL the image name remains the same. 

 XE "image.c:lock_image_resize"  XE "lock_image_resize:image.c" void lock_image_resize (image * i)

Lock in the new image dimensions permanently in memory. WARNING! This *will* delete any data lost by a shrink! 

 XE "image.c:resize_image"  XE "resize_image:image.c" void resize_image (image * i,   int new_rows,   int new_cols)

Change the dimensions of the image. The semantics of how data is treated are discussed at length in imagelib.h. 

syslab-tech/src/imagelib/image.h File Reference

 XE "syslab-tech/src/imagelib/image.h" #include <math.h>

#include <errno.h>

#include <stdio.h>

#include <stddef.h>

#include <string.h>

#include <stdlib.h>

#include <unistd.h>

#include <stdbool.h>

#include <jerror.h>

#include <jpeglib.h>

#include <jconfig.h>

#include <jpegint.h>

#include <libpng12/png.h>

#include <gif_lib.h>

#include <tiffio.h>

#include "../mmlib/mmlib.h"

Data Structures

131 struct image
Defines

132 #define IMAGE_MAX_DIMENSION  1000

133 #define constrain(value, lower, upper)  ((value <= upper && value >= lower) ? value : ((value > upper) ? upper : lower))

Enumerations

134 enum format { IMAGE_FORMAT_RAW, IMAGE_FORMAT_JPEG, IMAGE_FORMAT_PNG, IMAGE_FORMAT_TIFF, IMAGE_FORMAT_GIF }

Functions

135 int apply_callback_func (image *, void(*callback)(int **, int, int))

136 int apply_n_callback_func (image *, void(*callback)(int **, int, int), int)

137 void change_image_format (image *, int)

138 void change_image_name (image *, char *)

139 void resize_image (image *, int, int)

140 void lock_image_resize (image *)

Define Documentation

 XE "image.h:constrain"  XE "constrain:image.h" #define constrain(value,   lower,   upper)  ((value <= upper && value >= lower) ? value : ((value > upper) ? upper : lower))

A constrinaing function that constrains a value to be in between the upper and lower boundaries. 

 XE "image.h:IMAGE_MAX_DIMENSION"  XE "IMAGE_MAX_DIMENSION:image.h" #define IMAGE_MAX_DIMENSION  1000

Define TRUE and FALSE so they may be used later instead of the less neat 1 and 0. There is a rule that the fewer numbers in the code, the better.... This defines the maximum height or width that an image will be allowed to have before being cropped (truncated) at the 1000th pixel. After the 1000th pixel for a given row of an image, the reader will continue to read the characters for the line but will immediately discard them. Once it reaches the next line, it restarts storing data. 

Enumeration Type Documentation

 XE "image.h:format"  XE "format:image.h" enum format
The different supported image formats. These are also limited by what libraries are already on the machine. The program will not, for example, be able to read JPEG format images without libjpeg, or PNG without libpng. All images are handled in balck and white to save space in memory and on disk. Although they may be read with color, they will be saved using black and white and also handled in black and white. 

Enumerator: 

 XE "image.h:IMAGE_FORMAT_RAW"  XE "IMAGE_FORMAT_RAW:image.h" IMAGE_FORMAT_RAW  Raw image format. In other words, the image data is stored in a file with no compression at all. 

 XE "image.h:IMAGE_FORMAT_JPEG"  XE "IMAGE_FORMAT_JPEG:image.h" IMAGE_FORMAT_JPEG  The JPEG image format. This uses a cosine-based transform and heavy compression techniques to save space at the cost of image quality. Unlike other formats, JPEG is by definition lossy. 

 XE "image.h:IMAGE_FORMAT_PNG"  XE "IMAGE_FORMAT_PNG:image.h" IMAGE_FORMAT_PNG  The PNG image format. This, unlike JPEG, is a lossless image format with a very good technique for compression. 

 XE "image.h:IMAGE_FORMAT_TIFF"  XE "IMAGE_FORMAT_TIFF:image.h" IMAGE_FORMAT_TIFF  The TIFF image format. TIFFs are sometimes used in scanning and digital imagery because they are a compromise between JPEG and raw. 

 XE "image.h:IMAGE_FORMAT_GIF"  XE "IMAGE_FORMAT_GIF:image.h" IMAGE_FORMAT_GIF  One of the oldest image formats is the Compuserve GIF format. It is still viable since most other image formats do not specify transparency well. 

Function Documentation

 XE "image.h:apply_callback_func"  XE "apply_callback_func:image.h" int apply_callback_func (image * i,   void(*)(int **, int, int) callback)

This will perform a specific function on each and every pixel in an image. It is highly useful for certain types of transformations. If the callback function is NULL, no action is taken and this function returns normally. If a callback fails then this function will return the called function's error code. All callbacks must:

141 accept as arguments, in this order: [int**] a 3x3 matrix of the current pixel and its immediate neighbors. [int] the x-coordinate of this pixel [int] the y-coordinate of this pixel

142 perform all modifications on the pixel in the matrix

To make sure neighbors are not replaced on the fly, a 2nd data set is created transparently and the results from each callback are stored in the second data matrix. When all the callbacks are done, then the function replaces (destructively) the existing matrix with the new one.

If the apply_n_callback function is used, then once the overall limit has been reached on the number of times the function may be called, this function will return.

Apply a callback function to each of the members of an image data set. This is useful when dealing with certain types of transformations. 

 XE "image.h:apply_n_callback_func"  XE "apply_n_callback_func:image.h" int apply_n_callback_func (image * i,   void(*)(int **, int, int) callback,   int max_calls)

Apply a callback function a maximum of max_calls times to each of the members of an image data set. This is useful when dealing with certain types of transformations. 

 XE "image.h:change_image_format"  XE "change_image_format:image.h" void change_image_format (image * i,   int new_format)

Changes the image format from one supported type to a different supported type.

Change the image format while the image is loaded and is in memory. This will not affect the data but will effect how that data will be saved. 

 XE "image.h:change_image_name"  XE "change_image_name:image.h" void change_image_name (image * i,   char * new_name)

Changes the name of the image (without extension) to the provided value. If the value provided is NULL then the old name is kept.

Change the image name (the extension notwithstanding) to the specified string. If the second argument is NULL the image name remains the same. 

 XE "image.h:lock_image_resize"  XE "lock_image_resize:image.h" void lock_image_resize (image * i)

This is a security feature so that unwanted resizing can be corrected if necessary; also it allows for reverting instead of copying data, yielding a large speedup. Until this is called, the actual data matrix is unchanged except to resize it to make it larger. If the dimensions are smaller all that is changed are the ->rows and ->cols properties. Once this is called, though, it uses alloca() operations to resize the actual data matrix. THIS WILL DELETE DATA.

Lock in the new image dimensions permanently in memory. WARNING! This *will* delete any data lost by a shrink! 

 XE "image.h:resize_image"  XE "resize_image:image.h" void resize_image (image * i,   int new_rows,   int new_cols)

Resize the image to the given size in rows and columns. Non-rectangular images are not supported. If either of the new image's dimensions are greater than the value of IMAGE_MAX_DIMENSION as defined in main.h, then that one is clipped to IMAGE_MAX_DIMENSION. If the dimension(s) provided are smaller than the ones currently in the image, the new dimensions are applied but the size of the data does not change. In other words the resizing is reversible until lock_image_data() is called. If the image dimensions are larger then no data is lost; lock_image_resize() then has no effect.

Change the dimensions of the image. The semantics of how data is treated are discussed at length in imagelib.h. 

syslab-tech/src/imagelib/imagelib.h File Reference

 XE "syslab-tech/src/imagelib/imagelib.h" #include "image.h"

#include "read_image.h"

#include "write_image.h"

syslab-tech/src/imagelib/read_image.c File Reference

 XE "syslab-tech/src/imagelib/read_image.c" #include "read_image.h"

Functions

143 image * open_image (char *filename)

144 void read_gif_image (image *i, char *filename)

145 void read_jpeg_image (image *i, FILE *infile)

146 void read_png_image (image *i, FILE *infile)

147 void read_raw_image (image *i, FILE *infile)

148 void read_tiff_image (image *i, char *filename)

Function Documentation

 XE "open_image:read_image.c" image
* open_image (char * filename)

Open and read an image file, then store the result data in an image structure. If the image is in a format other than raw data, then decompress it. 

 XE "read_image.c:read_gif_image"  XE "read_gif_image:read_image.c" void read_gif_image (image * i,   char * filename)

Read and process a GIF image. 

 XE "read_image.c:read_jpeg_image"  XE "read_jpeg_image:read_image.c" void read_jpeg_image (image * i,   FILE * infile)

Read and process a JPEG image. 

 XE "read_image.c:read_png_image"  XE "read_png_image:read_image.c" void read_png_image (image * i,   FILE * infile)

Read and process a PNG image. 

 XE "read_image.c:read_raw_image"  XE "read_raw_image:read_image.c" void read_raw_image (image * i,   FILE * infile)

Read and process a raw image. 

 XE "read_image.c:read_tiff_image"  XE "read_tiff_image:read_image.c" void read_tiff_image (image * i,   char * filename)

Read and process a TIFF image. 

syslab-tech/src/imagelib/read_image.h File Reference

 XE "syslab-tech/src/imagelib/read_image.h" #include "image.h"

Functions

149 image * open_image (char *)

150 void read_gif_image (image *, char *)

151 void read_jpeg_image (image *, FILE *)

152 void read_png_image (image *, FILE *)

153 void read_raw_image (image *, FILE *)

154 void read_tiff_image (image *, char *)

Function Documentation

 XE "open_image:read_image.h" image
* open_image (char * filename)

Open and read an image file. This assumes that the path to the image is relative to the current execution path, (and that all implied subdirectories already exist) unless the first character of the path is a slash. If the image is in raw format, the data, in an image struct, is returned. If the image is a compressed format, on the other hand, then the image is first decompressed and put into usable form before being returned in the image structure.

Open and read an image file, then store the result data in an image structure. If the image is in a format other than raw data, then decompress it. 

 XE "read_image.h:read_gif_image"  XE "read_gif_image:read_image.h" void read_gif_image (image * i,   char * filename)

Read and process a Compuserve GIF image and put the data into an image structure provided.

Read and process a GIF image. 

 XE "read_image.h:read_jpeg_image"  XE "read_jpeg_image:read_image.h" void read_jpeg_image (image * i,   FILE * infile)

Read and process a JPEG format image and then add the image data into an image structure provided.

Read and process a JPEG image. 

 XE "read_image.h:read_png_image"  XE "read_png_image:read_image.h" void read_png_image (image * i,   FILE * infile)

Read and process a PNG format image and add the resulting image data to the structure provided.

Read and process a PNG image. 

 XE "read_image.h:read_raw_image"  XE "read_raw_image:read_image.h" void read_raw_image (image * i,   FILE * infile)

Read in and process image data from a raw image format, then place the result in the data value of the image structure provided.

Read and process a raw image. 

 XE "read_image.h:read_tiff_image"  XE "read_tiff_image:read_image.h" void read_tiff_image (image * i,   char * filename)

Read in and process an image of TIFF format. The result data is placed in the given structure.

Read and process a TIFF image. 

syslab-tech/src/imagelib/write_image.c File Reference

 XE "syslab-tech/src/imagelib/write_image.c" #include "write_image.h"

Functions

155 int write_image (image *i)

156 void write_gif_image (image *i, char *filename)

157 void write_jpeg_image (image *i, FILE *outfile)

158 void write_png_image (image *i, FILE *outfile)

159 void write_raw_image (image *i, FILE *outfile)

160 void write_tiff_image (image *i, char *filename)

Function Documentation

 XE "write_image.c:write_gif_image"  XE "write_gif_image:write_image.c" void write_gif_image (image * i,   char * filename)

Write a Compuserve GIF image to disk. 

 XE "write_image.c:write_image"  XE "write_image:write_image.c" int write_image (image * i)

Save existing image data to disk. 

 XE "write_image.c:write_jpeg_image"  XE "write_jpeg_image:write_image.c" void write_jpeg_image (image * i,   FILE * outfile)

Write a JPEG format image to disk. 

 XE "write_image.c:write_png_image"  XE "write_png_image:write_image.c" void write_png_image (image * i,   FILE * outfile)

Write a PNG format image to disk. 

 XE "write_image.c:write_raw_image"  XE "write_raw_image:write_image.c" void write_raw_image (image * i,   FILE * outfile)

Write image data to disk from a raw image. 

 XE "write_image.c:write_tiff_image"  XE "write_tiff_image:write_image.c" void write_tiff_image (image * i,   char * filename)

Write an image to disk of TIFF format. 

syslab-tech/src/imagelib/write_image.h File Reference

 XE "syslab-tech/src/imagelib/write_image.h" #include "image.h"

Functions

161 int write_image (image *i)

162 void write_gif_image (image *, char *)

163 void write_jpeg_image (image *, FILE *)

164 void write_png_image (image *, FILE *)

165 void write_raw_image (image *, FILE *)

166 void write_tiff_image (image *, char *)

Function Documentation

 XE "write_image.h:write_gif_image"  XE "write_gif_image:write_image.h" void write_gif_image (image * i,   char * filename)

Write a Compuserve GIF image to disk and return an int that indicates how the fnction performed. If the return value is a 0, then the fucntion executed correctly, and any processing should continue. Nonzero return codes indicate what error occurred; they indicate that the function did not terminate properly.

Write a Compuserve GIF image to disk. 

 XE "write_image.h:write_image"  XE "write_image:write_image.h" int write_image (image * i)

Save existing image data to disk and return a result code based on whether or not the operation succeeded. As per convention, a return value of 0 indicates that no error occurred, while any other return value indicates an error at some point. If the image has been resized, but those changes have not been locked in, and the resizing was not an expansion (in other words the resize would lose data), then a warning is generated that changes will be lost. The data saved will reflect the old dimension and not the new ones.

Save existing image data to disk. 

 XE "write_image.h:write_jpeg_image"  XE "write_jpeg_image:write_image.h" void write_jpeg_image (image * i,   FILE * outfile)

Write a JPEG format image to disk and return a status code that indicates the success or reason for failure of the function.

Write a JPEG format image to disk. 

 XE "write_image.h:write_png_image"  XE "write_png_image:write_image.h" void write_png_image (image * i,   FILE * outfile)

Write a PNG format image to disk and return a status code which will inform the caller if the write was successful or if not, what error occurred.

Write a PNG format image to disk. 

 XE "write_image.h:write_raw_image"  XE "write_raw_image:write_image.h" void write_raw_image (image * i,   FILE * outfile)

Write image data to disk from a raw image, and return a status code indicating whether or not it was successful.

Write image data to disk from a raw image. 

 XE "write_image.h:write_tiff_image"  XE "write_tiff_image:write_image.h" void write_tiff_image (image * i,   char * filename)

Write an image to disk of TIFF format. The function will return an integer representing the error code which the function encountered, or 0 if no errors occurred.

Write an image to disk of TIFF format. 

syslab-tech/src/interpret_lines.c File Reference

 XE "syslab-tech/src/interpret_lines.c" #include "interpret_lines.h"

Functions

167 void eliminate_spare_lines (list *line_list)

168 list * make_chains (list *line_list)

169 int find_hand_orientation (list *chain_list, int width, int height)

170 hand * new_hand ()

171 int find_finger_position (list *chain_list, int width, int height, int left)

172 int find_pinky_position (list *chain_list, int width, int height)

173 int find_ring_finger_position (list *chain_list, int width, int height)

174 int find_middle_finger_position (list *chain_list, int width, int height)

175 int find_index_finger_position (list *chain_list, int width, int height)

176 int find_thumb_position (list *chain_list, int width, int height)

177 int match_hand_position (hand *h)

Function Documentation

 XE "interpret_lines.c:eliminate_spare_lines"  XE "eliminate_spare_lines:interpret_lines.c" void eliminate_spare_lines (list * line_list)

Remove all illegal lines for speed and security. 

 XE "interpret_lines.c:find_finger_position"  XE "find_finger_position:interpret_lines.c" int find_finger_position (list * chain_list,   int width,   int height,   int left)

Return the position of one of the four fingers based on an algorithm which uses an line of average value and the residuals of data points from that line. 

 XE "interpret_lines.c:find_hand_orientation"  XE "find_hand_orientation:interpret_lines.c" int find_hand_orientation (list * chain_list,   int width,   int height)

Find the hand's orientation in space. 

 XE "interpret_lines.c:find_index_finger_position"  XE "find_index_finger_position:interpret_lines.c" int find_index_finger_position (list * chain_list,   int width,   int height)

Find the index finger and remove all the related chains from the provided array when done. Returns the position of the index finger. 

 XE "interpret_lines.c:find_middle_finger_position"  XE "find_middle_finger_position:interpret_lines.c" int find_middle_finger_position (list * chain_list,   int width,   int height)

Find the middle finger and remove all the related chains from the provided array when done. Returns the position of the middle finger. 

 XE "interpret_lines.c:find_pinky_position"  XE "find_pinky_position:interpret_lines.c" int find_pinky_position (list * chain_list,   int width,   int height)

Find the pinky and remove all the pinky-related chains from the provided array when done. Returns the position of the pinky. 

 XE "interpret_lines.c:find_ring_finger_position"  XE "find_ring_finger_position:interpret_lines.c" int find_ring_finger_position (list * chain_list,   int width,   int height)

Find the ring finger and remove all the related chains from the provided array when done. Returns the position of the ring finger. 

 XE "interpret_lines.c:find_thumb_position"  XE "find_thumb_position:interpret_lines.c" int find_thumb_position (list * chain_list,   int width,   int height)

Find the thumb and remove all the thumb-related chains from the provided array when done. Returns the position of the thumb. 

 XE "make_chains:interpret_lines.c" list
* make_chains (list * line_list)

Make chains out of the lines found in the image. 

 XE "interpret_lines.c:match_hand_position"  XE "match_hand_position:interpret_lines.c" int match_hand_position (hand * h)

Load data from XML files sequentially in order of common occurrence of letters in words and try to match against the hand that has been detected. 

 XE "new_hand:interpret_lines.c" hand
* new_hand ()

Create a hand structure and return a pointer to it. 

syslab-tech/src/interpret_lines.h File Reference

 XE "syslab-tech/src/interpret_lines.h" #include "main.h"

#include "line.h"

#include "list.h"

#include "chain.h"

Data Structures

178 struct hand
Defines

179 #define PROXIMITY_THRESHOLD  50

Enumerations

180 enum orientations { ORIENTATION_SIDEWAYS, ORIENTATION_FORWARD }

181 enum finger_positions { FINGER_UP, FINGER_OUT, FINGER_BENT, FINGER_SHORT, FINGER_TUCKED }

Functions

182 void eliminate_spare_lines (list *)

183 list * make_chains (list *)

184 hand * new_hand ()

185 int find_hand_orientation (list *, int, int)

186 int find_finger_position (list *, int, int, int)

187 int find_pinky_position (list *, int, int)

188 int find_ring_finger_position (list *, int, int)

189 int find_middle_finger_position (list *, int, int)

190 int find_index_finger_position (list *, int, int)

191 int find_thumb_position (list *, int, int)

192 int match_hand_position (hand *)

Define Documentation

 XE "interpret_lines.h:PROXIMITY_THRESHOLD"  XE "PROXIMITY_THRESHOLD:interpret_lines.h" #define PROXIMITY_THRESHOLD  50

The number of pixels away that a chain may be before it ignored when features are calculated. 

Enumeration Type Documentation

 XE "interpret_lines.h:finger_positions"  XE "finger_positions:interpret_lines.h" enum finger_positions
An enumeration to describe the various positions in which fingers may be themselves. 

Enumerator: 

 XE "interpret_lines.h:FINGER_UP"  XE "FINGER_UP:interpret_lines.h" FINGER_UP  This means that a finger is pointed upwards. 

 XE "interpret_lines.h:FINGER_OUT"  XE "FINGER_OUT:interpret_lines.h" FINGER_OUT  A special case for the thumb in which the thumb is sticking straight out from the hand, but is perpendicular to the other fingers. 

 XE "interpret_lines.h:FINGER_BENT"  XE "FINGER_BENT:interpret_lines.h" FINGER_BENT  When a finger is bent somewhat, or in the case of the thumb, when the thumb is mostly at a right angle to the other fingers and is somewhat bent. 

 XE "interpret_lines.h:FINGER_SHORT"  XE "FINGER_SHORT:interpret_lines.h" FINGER_SHORT  When any finger, including the thumb, is bent past the first joint above the knuckle. 

 XE "interpret_lines.h:FINGER_TUCKED"  XE "FINGER_TUCKED:interpret_lines.h" FINGER_TUCKED  If the finger is tucked all the way in, close to the palm. 

 XE "interpret_lines.h:orientations"  XE "orientations:interpret_lines.h" enum orientations
An enumerated list of items that describe the possible orientations of the hand for alphanumeric characters. 

Enumerator: 

 XE "interpret_lines.h:ORIENTATION_SIDEWAYS"  XE "ORIENTATION_SIDEWAYS:interpret_lines.h" ORIENTATION_SIDEWAYS  This means that the hand is pointing sideways. When this is the case, the positions of fingers are much harder to determine individually and other operations are performed prior to any attempt to find individual hand positions. 

 XE "interpret_lines.h:ORIENTATION_FORWARD"  XE "ORIENTATION_FORWARD:interpret_lines.h" ORIENTATION_FORWARD  When the hand is (as is typical) facing forward with the palm towards the camera. This is default mode because the detection of individual fingers is easier. 

Function Documentation

 XE "interpret_lines.h:eliminate_spare_lines"  XE "eliminate_spare_lines:interpret_lines.h" void eliminate_spare_lines (list * line_list)

Go through all of the lines found by the line detection program and eliminate those which are not valid lines. This is a security and optimization check. The line array itself is changed in the course of the function's operation.

Remove all illegal lines for speed and security. 

 XE "interpret_lines.h:find_finger_position"  XE "find_finger_position:interpret_lines.h" int find_finger_position (list * chain_list,   int width,   int height,   int left)

Return the orientation of a generic finger with the given list of line chains. This examines the residuals from a line of averages to determine where a finger is.

Return the position of one of the four fingers based on an algorithm which uses an line of average value and the residuals of data points from that line. 

 XE "interpret_lines.h:find_hand_orientation"  XE "find_hand_orientation:interpret_lines.h" int find_hand_orientation (list * chain_list,   int width,   int height)

Determine the hand orientation according to the provided chain list. This just examines the list and does not in any way mutate or change it. The return value is one of the values in the orientation enum above.

Find the hand's orientation in space. 

 XE "interpret_lines.h:find_index_finger_position"  XE "find_index_finger_position:interpret_lines.h" int find_index_finger_position (list * chain_list,   int width,   int height)

Same thing but for the index finger.

Find the index finger and remove all the related chains from the provided array when done. Returns the position of the index finger. 

 XE "interpret_lines.h:find_middle_finger_position"  XE "find_middle_finger_position:interpret_lines.h" int find_middle_finger_position (list * chain_list,   int width,   int height)

Go through the same process for the middle finger. Again we mutate the list to delete used chains.

Find the middle finger and remove all the related chains from the provided array when done. Returns the position of the middle finger. 

 XE "interpret_lines.h:find_pinky_position"  XE "find_pinky_position:interpret_lines.h" int find_pinky_position (list * chain_list,   int width,   int height)

Find the pinky using the chain list provided. This is the first in several steps of interpreting the hand. When a chain is used to identify a finger, it is subsequently deleted so as not to confuse the rest of the interpreter. This function returns one of the values detailed in the finger enum above, which is then used as the position of that finger.

Find the pinky and remove all the pinky-related chains from the provided array when done. Returns the position of the pinky. 

 XE "interpret_lines.h:find_ring_finger_position"  XE "find_ring_finger_position:interpret_lines.h" int find_ring_finger_position (list * chain_list,   int width,   int height)

This is about the same as the pinky finder except that it works on the ring finger. After finishing with the chain or chains for the ring finger it deletes those.

Find the ring finger and remove all the related chains from the provided array when done. Returns the position of the ring finger. 

 XE "interpret_lines.h:find_thumb_position"  XE "find_thumb_position:interpret_lines.h" int find_thumb_position (list * chain_list,   int width,   int height)

And now, finally, the thumb.

Find the thumb and remove all the thumb-related chains from the provided array when done. Returns the position of the thumb. 

 XE "make_chains:interpret_lines.h" list
* make_chains (list * line_list)

Go through the remaining lines after the unnecessary ones have been filtered out, and chain them together if they ought to be chained. Then return a list of the chains the function has created. The list of lines will be changed such that the lines remaining are those which did not become part of any chain. This is the procedure: As we go through the lines array, we make chains. Add a line to a single-line chain if we aren't working on any particular chain right now. (a) For next lines, see if they can be added to that chain too; if they can, add them (b) We must start over analyzing the remaining lines after adding a new line because the new line could affect the outcome of other lines' beign assigned to that chain. NOTE: when adding a line delete it from the main lines array.

Make chains out of the lines found in the image. 

 XE "interpret_lines.h:match_hand_position"  XE "match_hand_position:interpret_lines.h" int match_hand_position (hand * h)

Now we match the given positions against ones stored in XML files. If there is a match we say so and if no match is found then we either go back and do it again or we go on to the next image. The return value indicates if a match has occurred. Any such match will be stored in the hand structure.

Load data from XML files sequentially in order of common occurrence of letters in words and try to match against the hand that has been detected. 

 XE "new_hand:interpret_lines.h" hand
* new_hand ()

Construct and allocate a structure representing a hand in memory, set its default values, then return a pointer to it.

Create a hand structure and return a pointer to it. 

syslab-tech/src/line.c File Reference

 XE "syslab-tech/src/line.c" #include "line.h"

Functions

193 int similar (line *l1, line *l2)

194 int linecmp (line *l1, line *l2)

Function Documentation

 XE "line.c:linecmp"  XE "linecmp:line.c" int linecmp (line * l1,   line * l2)

This assumes that the lines are similar and compares them to determine the degree of similarity. Returns 0 if the lines are the same, or one line contains the other, and 1 or 2 if the lines are not the same but are next to each other; the number corresponds to the line which should be kept while the other is merged into it. If the lines are not the same or at all related, the function will return 3. XXX TODO FIXME: This function is currently limited based on the assumption that two lines with thicknesses of greater than one will not be passed as arguments. 

 XE "line.c:similar"  XE "similar:line.c" int similar (line * l1,   line * l2)

A heuristic algorithm that uses a point system to determine whether or not two points are part of the same line. Generally, 20 points are enough to be the same line. 

syslab-tech/src/line.h File Reference

 XE "syslab-tech/src/line.h" #include "main.h"

#include "loglib/loglib.h"

Data Structures

195 struct line
Defines

196 #define LINE_LENGTH_THRESHOLD  5

197 #define LINE_LENGTH_CAP  50

Functions

198 int similar (line *, line *)

199 int linecmp (line *, line *)

Define Documentation

 XE "line.h:LINE_LENGTH_CAP"  XE "LINE_LENGTH_CAP:line.h" #define LINE_LENGTH_CAP  50

The maximum length of a line before it is discarded by the finding algorithm for having too high a probability of being incorrect. The default is set reasonably high to 50. 

 XE "line.h:LINE_LENGTH_THRESHOLD"  XE "LINE_LENGTH_THRESHOLD:line.h" #define LINE_LENGTH_THRESHOLD  5

The minimum length, divided by two, that a line must have to be considered a line. Collections of points that are not strung together in groups less than this * 2 are just that -- collections of points. 

Function Documentation

 XE "line.h:linecmp"  XE "linecmp:line.h" int linecmp (line * l1,   line * l2)

This assumes that the lines are similar and compares them to determine the degree of similarity. Returns 0 if the lines are the same, or one line contains the other, and 1 or 2 if the lines are not the same but are next to each other; the number corresponds to the line which should be kept while the other is merged into it. If the lines are not the same or at all related, the function will return 3. XXX TODO FIXME: This function is currently limited based on the assumption that two lines with thicknesses of greater than one will not be passed as arguments. 

 XE "line.h:similar"  XE "similar:line.h" int similar (line * l1,   line * l2)

Function prototypes.

A heuristic algorithm that uses a point system to determine whether or not two points are part of the same line. Generally, 20 points are enough to be the same line. 

syslab-tech/src/list.c File Reference

 XE "syslab-tech/src/list.c" #include "list.h"

Functions

200 list * blank_list (size_t item_size)

201 list * new_list (size_t item_size, unsigned long int items)

202 list * init_list_varg (size_t item_size, unsigned long int items,...)

203 list * init_list_array (size_t item_size, unsigned long int items, void **arr)

204 list * init_list (size_t item_size, unsigned long int items, void **arr)

205 void append (list *l, void *item)

206 void push (list *l, void *item)

207 void * pop (list *l)

208 void add (list *l, void *item, unsigned long int index)

209 void * remove_item (list *l, unsigned long int index)

210 void * peek (list *l, unsigned long int index)

211 void set (list *l, void *item, unsigned long int index, bool free_old)

212 void print_list (list *l)

213 void apply_void_callback (list *l, void(*callback)(void *item, unsigned long int index))

214 void apply_return_callback (list *l, void *(*callback)(void *item, unsigned long int index))

215 void optimize_list (list *l)

216 void resize_list (list *l, int new_size)

217 void destroy_list (list *l)

Function Documentation

 XE "list.c:add"  XE "add:list.c" void add (list * l,   void * item,   unsigned long int index)

Add an item at an arbitrary position. 

 XE "list.c:append"  XE "append:list.c" void append (list * l,   void * item)

Add an item to the end of a list. 

 XE "list.c:apply_return_callback"  XE "apply_return_callback:list.c" void apply_return_callback (list * l,   void *(*)(void *item, unsigned long int index) callback)

Apply a value-returning callback to each of the items. 

 XE "list.c:apply_void_callback"  XE "apply_void_callback:list.c" void apply_void_callback (list * l,   void(*)(void *item, unsigned long int index) callback)

Apply a void-returning callback to each of the items. 

 XE "blank_list:list.c" list
* blank_list (size_t item_size)

Create a blank list. 

 XE "list.c:destroy_list"  XE "destroy_list:list.c" void destroy_list (list * l)

Clean up and free the list structure. 

 XE "init_list:list.c" list
* init_list (size_t,   unsigned long int,   void **)

Initialize a new list to have the given elements to start out. The default method is via an array argument. 

 XE "init_list_array:list.c" list
* init_list_array (size_t item_size,   unsigned long int items,   void ** arr)

Create a list with a certain number of pre-allocated spaces and fill those with the given items. This is the array argument version of this functionality. 

 XE "init_list_varg:list.c" list
* init_list_varg (size_t item_size,   unsigned long int items,    ...)

Create a list with a certain number of pre-allocated spaces and fill those with the given items. This is the variable argument version of this functionality. 

 XE "new_list:list.c" list
* new_list (size_t item_size,   unsigned long int items)

Create a list with a certain number of pre-allocated places. 

 XE "list.c:optimize_list"  XE "optimize_list:list.c" void optimize_list (list * l)

Optimize the list for size. 

 XE "list.c:peek"  XE "peek:list.c" void* peek (list * l,   unsigned long int index)

Return but do not remove an item in the list. 

 XE "list.c:pop"  XE "pop:list.c" void* pop (list * l)

Remove an item from the end of the list. 

 XE "list.c:print_list"  XE "print_list:list.c" void print_list (list * l)

Print out the list. 

 XE "list.c:push"  XE "push:list.c" void push (list *,   void *)

Add an item to the end of the list. This can be done in constant time. 

 XE "list.c:remove_item"  XE "remove_item:list.c" void* remove_item (list * l,   unsigned long int index)

Remove and return an item from an arbitrary position. 

 XE "list.c:resize_list"  XE "resize_list:list.c" void resize_list (list * l,   int new_size)

Resize the list a fixed amount. 

 XE "list.c:set"  XE "set:list.c" void set (list * l,   void * item,   unsigned long int index,   bool free_old)

Set the value of some item in the list. 

syslab-tech/src/list.h File Reference

 XE "syslab-tech/src/list.h" #include <stdarg.h>

#include "main.h"

#include "mmlib/mmlib.h"

Data Structures

218 struct list
Defines

219 #define POSITION_START  0

220 #define POSITION_END  -999

Functions

221 list * blank_list (size_t)

222 list * new_list (size_t, unsigned long int)

223 list * init_list (size_t, unsigned long int, void **)

224 list * init_list_varg (size_t, unsigned long int,...)

225 list * init_list_array (size_t, unsigned long int, void **)

226 void push (list *, void *)

227 void append (list *, void *)

228 void * pop (list *)

229 void add (list *, void *, unsigned long int)

230 void * remove_item (list *, unsigned long int)

231 void * peek (list *, unsigned long int)

232 void set (list *, void *, unsigned long int, bool)

233 void print_list (list *)

234 void apply_void_callback (list *, void(*callback)(void *item, unsigned long int index))

235 void apply_return_callback (list *, void *(*callback)(void *item, unsigned long int index))

236 void optimize_list (list *)

237 void resize_list (list *, int)

238 void destroy_list (list *)

Define Documentation

 XE "list.h:POSITION_END"  XE "POSITION_END:list.h" #define POSITION_END  -999

The end of the list. Since a list may never have negative indices a large negative value is safe. 

 XE "list.h:POSITION_START"  XE "POSITION_START:list.h" #define POSITION_START  0

The position implied for the start of the list, almost always index 0. 

Function Documentation

 XE "list.h:add"  XE "add:list.h" void add (list * l,   void * item,   unsigned long int index)

Add an item at an arbitrary position in the list. If the index provided is out of bounds, then it is rounded off to the limit at that end (e.g. -100 => 0, while a large number like 1000000 => numitems). Two special values are available for this: POSITION_START and POSITION_END, defined above.

Add an item at an arbitrary position. 

 XE "list.h:append"  XE "append:list.h" void append (list * l,   void * item)

Add an item to the end of a list. 

 XE "list.h:apply_return_callback"  XE "apply_return_callback:list.h" void apply_return_callback (list * l,   void *(*)(void *item, unsigned long int index) callback)

Apply a callback function to each individual item in the list and replace each item with the return value. The callback must accept as arguments a void* pointer and an unsigned long int which represents the index.

Apply a value-returning callback to each of the items. 

 XE "list.h:apply_void_callback"  XE "apply_void_callback:list.h" void apply_void_callback (list * l,   void(*)(void *item, unsigned long int index) callback)

Apply a void callback function to each individual item in the list. This callback function must accept as arguments a void* pointer and a ulong int. The first is the data item, the second is the index of the item. Any return value will be ignored.

Apply a void-returning callback to each of the items. 

 XE "blank_list:list.h" list
* blank_list (size_t item_size)

Create a new list structure with the given pointer size and type, and initialize the list to be blank.

Create a blank list. 

 XE "list.h:destroy_list"  XE "destroy_list:list.h" void destroy_list (list * l)

Clean up the list and deallocate the memory it is using to minimize leakage.

Clean up and free the list structure. 

 XE "init_list:list.h" list
* init_list (size_t,   unsigned long int,   void **)

Initialize a new list to have the given elements to start out. The default method is via an array argument. 

 XE "init_list_array:list.h" list
* init_list_array (size_t item_size,   unsigned long int items,   void ** arr)

Create a list with a certain number of pre-allocated spaces and fill those with the given items. This is the array argument version of this functionality. 

 XE "init_list_varg:list.h" list
* init_list_varg (size_t item_size,   unsigned long int items,    ...)

Create a list with a certain number of pre-allocated spaces and fill those with the given items. This is the variable argument version of this functionality. 

 XE "new_list:list.h" list
* new_list (size_t item_size,   unsigned long int items)

Create a new list structure with a certain pre-allocated size.

Create a list with a certain number of pre-allocated places. 

 XE "list.h:optimize_list"  XE "optimize_list:list.h" void optimize_list (list * l)

Shirnk the list so that it has allocated precisely the amount of memory needed to hold the items.

Optimize the list for size. 

 XE "list.h:peek"  XE "peek:list.h" void* peek (list * l,   unsigned long int index)

Return, but do not remove, an item at an arbitrary index. Again this function will accept the POSITION_START and POSITION_END macros.

Return but do not remove an item in the list. 

 XE "list.h:pop"  XE "pop:list.h" void* pop (list * l)

Remove the last item in the list and shorten the list and return it. This is also done in constant time.

Remove an item from the end of the list. 

 XE "list.h:print_list"  XE "print_list:list.h" void print_list (list * l)

Print out the contents of the list to standard output.

Print out the list. 

 XE "list.h:push"  XE "push:list.h" void push (list *,   void *)

Add an item to the end of the list. This can be done in constant time. 

 XE "list.h:remove_item"  XE "remove_item:list.h" void* remove_item (list * l,   unsigned long int index)

Remove an item from an arbitrary position in the list and return it. The behavior of this function is similar to that of add() in that it will round to the closest legal index. This function also accepts the arguments POSITION_START and POSITION_END.

Remove and return an item from an arbitrary position. 

 XE "list.h:resize_list"  XE "resize_list:list.h" void resize_list (list * l,   int new_size)

Resize the list by a fixed amount. If this would delete data by resizing past that data and driving it off the end of the memory chunk, that data will be permanently lost without warning.

Resize the list a fixed amount. 

 XE "list.h:set"  XE "set:list.h" void set (list * l,   void * item,   unsigned long int index,   bool free_old)

Set the value of an arbitrary item in the list to the given value. This functions accepts as indices the macros POSITION_START and POSITION_END.

Set the value of some item in the list. 

syslab-tech/src/loglib/logger.c File Reference

 XE "syslab-tech/src/loglib/logger.c" #include "logger.h"

Functions

239 logger * new_logger (char *outfilename, char *desc, int logtype)

240 void __record (logger *l, char *message,...)

241 void __display (logger *l, char *message,...)

242 void finish (logger *l)

243 int __logger_error_level (logger *l)

Function Documentation

 XE "logger.c:__display"  XE "__display:logger.c" void __display (logger * l,   char * message,    ...)

Log a message to the logfile and display it to the user. 

 XE "logger.c:__logger_error_level"  XE "__logger_error_level:logger.c" int __logger_error_level (logger * l)

Determine the appropriate error level for the logger by detecting which "type" of logger this one is. 

 XE "logger.c:__record"  XE "__record:logger.c" void __record (logger * l,   char * message,    ...)

Log a message to the logfile. 

 XE "logger.c:finish"  XE "finish:logger.c" void finish (logger * l)

Clean up a logger and write out any final output. 

 XE "new_logger:logger.c" logger
* new_logger (char * outfilename,   char * desc,   int logtype)

Construct a logger structure. 

syslab-tech/src/loglib/logger.h File Reference

 XE "syslab-tech/src/loglib/logger.h" #include "logutil.h"

#include "../mmlib/mmlib.h"

Data Structures

244 struct logger
Enumerations

245 enum logger_types { ERROR_LOGGER, DEBUGGING_LOGGER, OUTPUT_LOGGER }

Functions

246 logger * new_logger (char *, char *, int)

247 void __record (logger *, char *,...)

248 void __display (logger *, char *,...)

249 void finish (logger *)

250 int __logger_error_level (logger *)

Enumeration Type Documentation

 XE "logger.h:logger_types"  XE "logger_types:logger.h" enum logger_types
The available types of loggers for use in the rest of the application. 

Enumerator: 

 XE "logger.h:ERROR_LOGGER"  XE "ERROR_LOGGER:logger.h" ERROR_LOGGER  An error logger that displays serious internal problems to the user and logs them transparently. 

 XE "logger.h:DEBUGGING_LOGGER"  XE "DEBUGGING_LOGGER:logger.h" DEBUGGING_LOGGER  A debugging logger, which, if enabled, records debugging information to help fix problems with the program more quickly. Provides useful info for a developer. 

 XE "logger.h:OUTPUT_LOGGER"  XE "OUTPUT_LOGGER:logger.h" OUTPUT_LOGGER  An output log that displays all of the regular output to a user. 

Function Documentation

 XE "logger.h:__display"  XE "__display:logger.h" void __display (logger * l,   char * message,    ...)

Show the user a message and log it to the file. This also enables printf-like formatting for convenience purposes.

Log a message to the logfile and display it to the user. 

 XE "logger.h:__logger_error_level"  XE "__logger_error_level:logger.h" int __logger_error_level (logger * l)

Determine the appropriate error level for the logger by detecting which "type" of logger this one is. 

 XE "logger.h:__record"  XE "__record:logger.h" void __record (logger * l,   char * message,    ...)

Log a message without displaying it. This enables printf- like formatting for convenience.

Log a message to the logfile. 

 XE "logger.h:finish"  XE "finish:logger.h" void finish (logger * l)

Clean up the logger and de-allocate all memory associated with it.

Clean up a logger and write out any final output. 

 XE "new_logger:logger.h" logger
* new_logger (char * outfilename,   char * desc,   int logtype)

Construct a new logger and return a pointer to it.

Construct a logger structure. 

syslab-tech/src/loglib/loglib.h File Reference

 XE "syslab-tech/src/loglib/loglib.h" #include "logger.h"

#include "logutil.h"

syslab-tech/src/loglib/logutil.c File Reference

 XE "syslab-tech/src/loglib/logutil.c" #include "logutil.h"

Functions

251 int log_msg (FILE *outfile, int error_level, bool show_user, char *message, va_list args)

252 int log_msg_va (FILE *outfile, int error_level, bool show_user, char *message,...)

253 void show_msg (FILE *out, int error_level, char *time_str, char *message, va_list args)

254 char * mk_timestamp (time_t secs)

255 char * str_errlevel (int errlevel)

256 int str_colorlevel (int errlevel)

Function Documentation

 XE "logutil.c:log_msg"  XE "log_msg:logutil.c" int log_msg (FILE * outfile,   int error_level,   bool show_user,   char * message,   va_list args)

Log a message to the given file, with the given error level. If show_user == TRUE then the message is printed out to the user as well. 

 XE "logutil.c:log_msg_va"  XE "log_msg_va:logutil.c" int log_msg_va (FILE * outfile,   int error_level,   bool show_user,   char * message,    ...)

A varargs version of the log_msg() function. 

 XE "logutil.c:mk_timestamp"  XE "mk_timestamp:logutil.c" char* mk_timestamp (time_t secs)

Make a string representation of a timestamp. 

 XE "logutil.c:show_msg"  XE "show_msg:logutil.c" void show_msg (FILE * out,   int error_level,   char * time_str,   char * message,   va_list args)

Display a message to the user through the given file, with the given error level. 

 XE "logutil.c:str_colorlevel"  XE "str_colorlevel:logutil.c" int str_colorlevel (int errlevel)

Return a preset color for each error level to make the displayed string look prettier. 

 XE "logutil.c:str_errlevel"  XE "str_errlevel:logutil.c" char* str_errlevel (int errlevel)

Return a string depending on the error level of the given error. Each error level has its own string which uniquely identifies it. 

syslab-tech/src/loglib/logutil.h File Reference

 XE "syslab-tech/src/loglib/logutil.h" #include <math.h>

#include <time.h>

#include <errno.h>

#include <stdio.h>

#include <stdarg.h>

#include <stddef.h>

#include <string.h>

#include <stdlib.h>

#include <unistd.h>

#include <stdbool.h>

Defines

257 #define TRUE  1

258 #define FALSE  0

259 #define NOW  0

260 #define FATAL_ERROR_PREFIX  "FATAL"

261 #define RECOVERABLE_ERROR_PREFIX  "ERROR"

262 #define WARNING_PREFIX  "WARNING"

263 #define OUTPUT_PREFIX  "OUTPUT"

264 #define VERBOSE_PREFIX  "VERBOSE"

265 #define DEBUG_PREFIX  "DEBUG"

Enumerations

266 enum log_levels { LEVEL_FATAL_ERROR, LEVEL_RECOVERABLE_ERROR, LEVEL_WARNING, LEVEL_OUTPUT, LEVEL_VERBOSE, LEVEL_DEBUG }

267 enum log_exit_suggestions { NO_EXIT, EXIT_CLEANLY, EXIT_IMMEDIATELY }

Functions

268 int log_msg (FILE *, int, bool, char *, va_list)

269 int log_msg_va (FILE *, int, bool, char *,...)

270 void show_msg (FILE *, int, char *, char *, va_list)

271 char * mk_timestamp (time_t)

272 char * str_errlevel (int)

273 int str_colorlevel (int)

Define Documentation

 XE "logutil.h:DEBUG_PREFIX"  XE "DEBUG_PREFIX:logutil.h" #define DEBUG_PREFIX  "DEBUG"

 XE "logutil.h:FALSE"  XE "FALSE:logutil.h" #define FALSE  0

 XE "logutil.h:FATAL_ERROR_PREFIX"  XE "FATAL_ERROR_PREFIX:logutil.h" #define FATAL_ERROR_PREFIX  "FATAL"

The prefix that is put before any message when logged, depending on the severity of the error/debug level. 

 XE "logutil.h:NOW"  XE "NOW:logutil.h" #define NOW  0

Represents the current time when obtaining a timestamp for use in mk_current_time(). 

 XE "logutil.h:OUTPUT_PREFIX"  XE "OUTPUT_PREFIX:logutil.h" #define OUTPUT_PREFIX  "OUTPUT"

 XE "logutil.h:RECOVERABLE_ERROR_PREFIX"  XE "RECOVERABLE_ERROR_PREFIX:logutil.h" #define RECOVERABLE_ERROR_PREFIX  "ERROR"

 XE "logutil.h:TRUE"  XE "TRUE:logutil.h" #define TRUE  1

Define TRUE and FALSE so they may be used later instead of the less neat 1 and 0. There is a rule that the fewer numbers in the code, the better.... 

 XE "logutil.h:VERBOSE_PREFIX"  XE "VERBOSE_PREFIX:logutil.h" #define VERBOSE_PREFIX  "VERBOSE"

 XE "logutil.h:WARNING_PREFIX"  XE "WARNING_PREFIX:logutil.h" #define WARNING_PREFIX  "WARNING"

Enumeration Type Documentation

 XE "logutil.h:log_exit_suggestions"  XE "log_exit_suggestions:logutil.h" enum log_exit_suggestions
Difrrent exit codes that the log_msg function will spit out when it has processed a message depending on the severity of the error in question. There ay become useful for a calling function when it may not be entirely sure what the level of the error may be. 

Enumerator: 

 XE "logutil.h:NO_EXIT"  XE "NO_EXIT:logutil.h" NO_EXIT  Do not exit unnaturally: there is no immediate threat to the program or the system. 

 XE "logutil.h:EXIT_CLEANLY"  XE "EXIT_CLEANLY:logutil.h" EXIT_CLEANLY  Clean up and exit as expediently as possible: the program s malfunctioning but should be stable enough to allow the saving of data. 

 XE "logutil.h:EXIT_IMMEDIATELY"  XE "EXIT_IMMEDIATELY:logutil.h" EXIT_IMMEDIATELY  Exit immediately and don't save anyting because the program is unstable enough that it either would not finish saving data, resulting in the corruption of data files, or it would make the entire system unstable. 

 XE "logutil.h:log_levels"  XE "log_levels:logutil.h" enum log_levels
Different possible logging levels, ranging from serious errors right down to verbose debugging messages which may show memory allocations and deallocations. 

Enumerator: 

 XE "logutil.h:LEVEL_FATAL_ERROR"  XE "LEVEL_FATAL_ERROR:logutil.h" LEVEL_FATAL_ERROR  These are errors so serious that the program must immediately halt to avoid potential damage to the system or even to itself. 

 XE "logutil.h:LEVEL_RECOVERABLE_ERROR"  XE "LEVEL_RECOVERABLE_ERROR:logutil.h" LEVEL_RECOVERABLE_ERROR  Program errors that are serious but recoverable flaws. The user should be notified. 

 XE "logutil.h:LEVEL_WARNING"  XE "LEVEL_WARNING:logutil.h" LEVEL_WARNING  Warnings that the system might be approaching an unstable state. If the application detects that an error is imminent then the user will also be notified. 

 XE "logutil.h:LEVEL_OUTPUT"  XE "LEVEL_OUTPUT:logutil.h" LEVEL_OUTPUT  Regular system output that will be shown to the user, such as configuartion questions or showing various options at a particular stage. 

 XE "logutil.h:LEVEL_VERBOSE"  XE "LEVEL_VERBOSE:logutil.h" LEVEL_VERBOSE  Verbose output that the user normally would not see because this is typcially only used as a developer's option for debugging. 

 XE "logutil.h:LEVEL_DEBUG"  XE "LEVEL_DEBUG:logutil.h" LEVEL_DEBUG  This level shows lots of extraneous information such as memory allocations and deallocations, and other common sources of error, for use in fixing bugs and making sure new features are all working properly. 

Function Documentation

 XE "logutil.h:log_msg"  XE "log_msg:logutil.h" int log_msg (FILE * outfile,   int error_level,   bool show_user,   char * message,   va_list args)

A function to handle incoming messages of any kind, which will log the message to the correct file, and if needed, print them out to the user. It returns an integer status code with the following possible values/meanings: NO_EXIT - continue as usual EXIT_CLEANLY - clean exit, after proper cleanup EXIT_IMMEDIATELY - exit immediately

Log a message to the given file, with the given error level. If show_user == TRUE then the message is printed out to the user as well. 

 XE "logutil.h:log_msg_va"  XE "log_msg_va:logutil.h" int log_msg_va (FILE * outfile,   int error_level,   bool show_user,   char * message,    ...)

The log_msg() function except with a variable number of arguments for ease of use.

A varargs version of the log_msg() function. 

 XE "logutil.h:mk_timestamp"  XE "mk_timestamp:logutil.h" char* mk_timestamp (time_t secs)

Return a string representation of a timestamp for the given time (in seconds since the Epoch). If the given value is zero, then the current time is used.

Make a string representation of a timestamp. 

 XE "logutil.h:show_msg"  XE "show_msg:logutil.h" void show_msg (FILE * out,   int error_level,   char * time_str,   char * message,   va_list args)

Write a message to the file handle to alert the user to some event or a process starting/ending.

Display a message to the user through the given file, with the given error level. 

 XE "logutil.h:str_colorlevel"  XE "str_colorlevel:logutil.h" int str_colorlevel (int errlevel)

Return a string depending on the error level of the given error. Each error level has its own string which uniquely identifies it.

Return a preset color for each error level to make the displayed string look prettier. 

 XE "logutil.h:str_errlevel"  XE "str_errlevel:logutil.h" char* str_errlevel (int errlevel)

Return a prefix representing the given error level. If the given error level is not recognized, then an empty string is returned to the caller.

Return a string depending on the error level of the given error. Each error level has its own string which uniquely identifies it. 

syslab-tech/src/main.c File Reference

 XE "syslab-tech/src/main.c" #include "main.h"

#include "crop.h"

#include "timer.h"

#include "find_lines.h"

#include "edge_detect.h"

#include "interpret_lines.h"

Functions

274 void record_memory_use (char *prefix)

275 int main (int argc, char *argv[])

Variables

276 list * chains
277 image * i
278 logger * errlog
279 long double old_mem_freed = 0

280 long double old_mem_allocated = 0

Function Documentation

 XE "main.c:main"  XE "main:main.c" int main (int argc,   char * argv[])

Main function 

 XE "main.c:record_memory_use"  XE "record_memory_use:main.c" void record_memory_use (char * prefix)

Variable Documentation

 XE "chains:main.c" list
* chains
 XE "errlog:main.c" logger
* errlog
 XE "i:main.c" image
* i
 XE "main.c:old_mem_allocated"  XE "old_mem_allocated:main.c" long double old_mem_allocated = 0

 XE "main.c:old_mem_freed"  XE "old_mem_freed:main.c" long double old_mem_freed = 0

syslab-tech/src/main.h File Reference

 XE "syslab-tech/src/main.h" #include <math.h>

#include <errno.h>

#include <stdio.h>

#include <stddef.h>

#include <string.h>

#include <stdlib.h>

#include <stdbool.h>

#include "mmlib/mmlib.h"

#include "loglib/loglib.h"

#include "imagelib/imagelib.h"

Defines

281 #define TRUE  1

282 #define FALSE  0

283 #define INITIAL_VALUE  -9999

284 #define IMAGE_MAX_DIMENSION  1000

285 #define HIGHLIGHT_THRESHOLD  60

286 #define round(x)  ((x - floor(x) < 0.5) ? (int)floor(x) : (int)ceil(x))

287 #define sq(x)  pow(x, 2)

288 #define min(x, y)  ((x <= y) ? x : y)

289 #define min3(x, y, z)  min(x, min(y, z))

290 #define min4(w, x, y, z)  min(min(w, x), min(y, z))

291 #define max(x, y)  ((x >= y) ? x : y)

292 #define max3(x, y, z)  max(x, max(y, z))

293 #define max4(w, x, y, z)  max(max(w, x), max(y, z))

294 #define avg2(x, y)  ((1.0 * (x + y)) / 2.0)

295 #define avg3(x, y, z)  ((1.0 * (x + y + z)) / 3.0)

296 #define avg4(w, x, y, z)  ((1.0 * (w + x + y + z)) / 4.0)

297 #define constrain(value, lower, upper)  ((value <= upper && value >= lower) ? value : ((value > upper) ? upper : lower))

Define Documentation

 XE "main.h:avg2"  XE "avg2:main.h" #define avg2(x,   y)  ((1.0 * (x + y)) / 2.0)

This macro takes the average value of a specific number of values. It is another one of the easier-to-define-a- single-time functions like min() and max(). 

 XE "main.h:avg3"  XE "avg3:main.h" #define avg3(x,   y,   z)  ((1.0 * (x + y + z)) / 3.0)

 XE "main.h:avg4"  XE "avg4:main.h" #define avg4(w,   x,   y,   z)  ((1.0 * (w + x + y + z)) / 4.0)

 XE "main.h:constrain"  XE "constrain:main.h" #define constrain(value,   lower,   upper)  ((value <= upper && value >= lower) ? value : ((value > upper) ? upper : lower))

A constrinaing function that constrains a value to be in between the upper and lower boundaries. 

 XE "main.h:FALSE"  XE "FALSE:main.h" #define FALSE  0

 XE "main.h:HIGHLIGHT_THRESHOLD"  XE "HIGHLIGHT_THRESHOLD:main.h" #define HIGHLIGHT_THRESHOLD  60

The value, on a scale of 0-255 (where 0 is pitch black and 255 is pure white), defining the minumum brightness a pixel must have to be considered "on." The primary application is for my edge-detection and my finding algorithms to be able to discern whether one particular pixel is bright enough to be worth counting. 

 XE "main.h:IMAGE_MAX_DIMENSION"  XE "IMAGE_MAX_DIMENSION:main.h" #define IMAGE_MAX_DIMENSION  1000

This defines the maximum height or width that an image will be allowed to have before being cropped (truncated) at the 1000th pixel. After the 1000th pixel for a given row of an image, the reader will continue to read the characters for the line but will immediately discard them. Once it reaches the next line, it restarts storing data. 

 XE "main.h:INITIAL_VALUE"  XE "INITIAL_VALUE:main.h" #define INITIAL_VALUE  -9999

The initial value of structure variables set to avoid any confusion as to the results of a given function or process run using that structure. This is used especially in functions which would, under normal circumstances, return a structure (pointer) to the calling function, but which need to return an error indicating that the operation of the function was either unsuccessful or failed due to some system error. 

 XE "main.h:max"  XE "max:main.h" #define max(x,   y)  ((x >= y) ? x : y)

Use a macro to find the maximum of two or more numbers of arbitrary type. Like with the min() macro, max() can relieve some of the ugliness from the coding that I have to do (the compiler gets the nasty stuff either way but at least it doesn't have feelings). Like with min(), max() will only return a value besides the first one provided if it is strictly greater than the first value. 

 XE "main.h:max3"  XE "max3:main.h" #define max3(x,   y,   z)  max(x, max(y, z))

 XE "main.h:max4"  XE "max4:main.h" #define max4(w,   x,   y,   z)  max(max(w, x), max(y, z))

 XE "main.h:min"  XE "min:main.h" #define min(x,   y)  ((x <= y) ? x : y)

Find the minimum of two or more numbers. This type of operation is a surprisingly burdensome item to code with consistency, especially when repeated over and over. The resulting optimization is much more significant than the slight coding time optimization given by using a macro sq(x) instead of pow(x,2). Behaviorwise, this macro returns a subsequent value only if it is strcitly greater than the first. If the first and the subsequent values are equal, then the macro uses the first one. 

 XE "main.h:min3"  XE "min3:main.h" #define min3(x,   y,   z)  min(x, min(y, z))

 XE "main.h:min4"  XE "min4:main.h" #define min4(w,   x,   y,   z)  min(min(w, x), min(y, z))

 XE "main.h:round"  XE "round:main.h" #define round(x)  ((x - floor(x) < 0.5) ? (int)floor(x) : (int)ceil(x))

This macro rounds a number of arbitrary type (presumed to be a double or float) to the nearest integer, and returns an integer representation of this value. Rounding comes in awfully useful when I am forced into losing precision, primarily when calculating the values of pixels during processes like edge detection. 

 XE "main.h:sq"  XE "sq:main.h" #define sq(x)  pow(x, 2)

The C standard command to square a number x is, like in many languages, somewhat cumbersome compared to usual notation, especially as written out by hand. Therefore the sq() macro is here to more closely emulate the total ease of putting a superscripted two than using pow(). 

 XE "main.h:TRUE"  XE "TRUE:main.h" #define TRUE  1

Define TRUE and FALSE so they may be used later instead of the less neat 1 and 0. There is a rule that the fewer numbers in the code, the better.... 

syslab-tech/src/mmlib/alloc.c File Reference

 XE "syslab-tech/src/mmlib/alloc.c" #include "alloc.h"

Functions

298 void * __malloc (ptr_table *t, unsigned long int ptrsize)

299 void * __realloc (ptr_table *t, void *oldptr, unsigned long int newsize)

300 void __dealloc (ptr_table *t, void *p)

Function Documentation

 XE "alloc.c:__dealloc"  XE "__dealloc:alloc.c" void __dealloc (ptr_table * t,   void * p)

Deallocate an existing pointer and return its memory to the heap for further use. 

 XE "alloc.c:__malloc"  XE "__malloc:alloc.c" void* __malloc (ptr_table * t,   unsigned long int ptrsize)

Allocate a chunk of memory to a pointer and register this with the pointer table. 

 XE "alloc.c:__realloc"  XE "__realloc:alloc.c" void* __realloc (ptr_table * t,   void * oldptr,   unsigned long int newsize)

Reallocate an existing pointer, or allocate if the passed pointer's value is NULL, then re-record in the table. 

syslab-tech/src/mmlib/alloc.h File Reference

 XE "syslab-tech/src/mmlib/alloc.h" #include "ptr_table.h"

Functions

301 void * __malloc (ptr_table *, unsigned long int)

302 void * __realloc (ptr_table *, void *, unsigned long int)

303 void __dealloc (ptr_table *, void *)

Function Documentation

 XE "alloc.h:__dealloc"  XE "__dealloc:alloc.h" void __dealloc (ptr_table * t,   void * p)

Free an existing chunk of memory assigned to a pointer and return it to the the heap for the use of rest of the operating system and running programs, and then remove this from the table of pointers.

Deallocate an existing pointer and return its memory to the heap for further use. 

 XE "alloc.h:__malloc"  XE "__malloc:alloc.h" void* __malloc (ptr_table * t,   unsigned long int ptrsize)

Allocate a chunk of memory and return a pointer to it. Also, register the pointer in the table which keeps track of all pointers and their sizes.

Allocate a chunk of memory to a pointer and register this with the pointer table. 

 XE "alloc.h:__realloc"  XE "__realloc:alloc.h" void* __realloc (ptr_table * t,   void * oldptr,   unsigned long int newsize)

Reallocate a chunk of memory assigned to a pointer which already exists and return the new pointer, and also re- register the pointer in the table.

Reallocate an existing pointer, or allocate if the passed pointer's value is NULL, then re-record in the table. 

syslab-tech/src/mmlib/mmlib.h File Reference

 XE "syslab-tech/src/mmlib/mmlib.h" #include "alloc.h"

Defines

304 #define allocate(size)  __malloc(&GLOBAL_PTR_TABLE, size)

305 #define reallocate(ptr, newsize)  __realloc(&GLOBAL_PTR_TABLE, ptr, newsize)

306 #define deallocate(ptr)  __dealloc(&GLOBAL_PTR_TABLE, ptr)

307 #define allocate_t(type)  (type*)__malloc(&GLOBAL_PTR_TABLE, sizeof(type));

308 #define reallocate_t(ptr, type)  (type*)__realloc(&GLOBAL_PTR_TABLE, ptr, sizeof(type));

Variables

309 ptr_table GLOBAL_PTR_TABLE
Define Documentation

 XE "mmlib.h:allocate"  XE "allocate:mmlib.h" #define allocate(size)  __malloc(&GLOBAL_PTR_TABLE, size)

Alias the library routines into better-sounding names that also happen to be easier to remember. 

 XE "mmlib.h:allocate_t"  XE "allocate_t:mmlib.h" #define allocate_t(type)  (type*)__malloc(&GLOBAL_PTR_TABLE, sizeof(type));

Define a special allocation function which allocates the right amount of memory for a given structure and casts the allocation to the right type, then returns. 

 XE "mmlib.h:deallocate"  XE "deallocate:mmlib.h" #define deallocate(ptr)  __dealloc(&GLOBAL_PTR_TABLE, ptr)

 XE "mmlib.h:reallocate"  XE "reallocate:mmlib.h" #define reallocate(ptr,   newsize)  __realloc(&GLOBAL_PTR_TABLE, ptr, newsize)

 XE "mmlib.h:reallocate_t"  XE "reallocate_t:mmlib.h" #define reallocate_t(ptr,   type)  (type*)__realloc(&GLOBAL_PTR_TABLE, ptr, sizeof(type));

Variable Documentation

 XE "GLOBAL_PTR_TABLE:mmlib.h" ptr_table
 GLOBAL_PTR_TABLE
The global pointer table used by all applications which depend on dynamically allocated memory. 

syslab-tech/src/mmlib/ptr_table.c File Reference

 XE "syslab-tech/src/mmlib/ptr_table.c" #include "ptr_table.h"

Functions

310 void add_table_entry (ptr_table *t, mem_ptr *p)

311 int search_table (ptr_table *t, void *p)

312 mem_ptr * delete_table_entry (ptr_table *t, void *p)

Function Documentation

 XE "ptr_table.c:add_table_entry"  XE "add_table_entry:ptr_table.c" void add_table_entry (ptr_table * t,   mem_ptr * p)

Add an entry to a pointer table. 

 XE "delete_table_entry:ptr_table.c" mem_ptr
* delete_table_entry (ptr_table * t,   void * p)

Delete an entry from the table. 

 XE "ptr_table.c:search_table"  XE "search_table:ptr_table.c" int search_table (ptr_table * t,   void * p)

Search the table for an existing entry for this pointer. 

syslab-tech/src/mmlib/ptr_table.h File Reference

 XE "syslab-tech/src/mmlib/ptr_table.h" #include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <unistd.h>

#include <stdbool.h>

Data Structures

313 struct mem_ptr
314 struct ptr_table
Defines

315 #define TRUE  1

316 #define FALSE  0

Functions

317 void add_table_entry (ptr_table *, mem_ptr *)

318 int search_table (ptr_table *, void *)

319 mem_ptr * delete_table_entry (ptr_table *, void *)

Define Documentation

 XE "ptr_table.h:FALSE"  XE "FALSE:ptr_table.h" #define FALSE  0

 XE "ptr_table.h:TRUE"  XE "TRUE:ptr_table.h" #define TRUE  1

Define TRUE and FALSE so they may be used later instead of the less neat 1 and 0. There is a rule that the fewer numbers in the code, the better.... 

Function Documentation

 XE "ptr_table.h:add_table_entry"  XE "add_table_entry:ptr_table.h" void add_table_entry (ptr_table * t,   mem_ptr * p)

Add an entry to the table of pointers, if it does not already exist there. Also, increment the allocated count by the net amount of memory added.

Add an entry to a pointer table. 

 XE "delete_table_entry:ptr_table.h" mem_ptr
* delete_table_entry (ptr_table * t,   void * p)

Delete a table entry and add to the free counter based on the amount of memory that has been freed.

Delete an entry from the table. 

 XE "ptr_table.h:search_table"  XE "search_table:ptr_table.h" int search_table (ptr_table * t,   void * p)

Check the table for an entry. If that entry exists, then return its index. If not, then return -1.

Search the table for an existing entry for this pointer. 

syslab-tech/src/timer.c File Reference

 XE "syslab-tech/src/timer.c" #include "timer.h"

Functions

320 timestamp * init_timer ()

321 void start_timer (timestamp *timer)

322 void stop_timer (timestamp *timer)

323 void restart_timer (timestamp *timer)

324 void reset_timer (timestamp *timer)

325 double running_time (timestamp *timer)

326 double total_time (timestamp *timer)

Function Documentation

 XE "init_timer:timer.c" timestamp
* init_timer ()

Initialize the timer with default values. 

 XE "timer.c:reset_timer"  XE "reset_timer:timer.c" void reset_timer (timestamp * timer)

Reset a timer to its initial state. 

 XE "timer.c:restart_timer"  XE "restart_timer:timer.c" void restart_timer (timestamp * timer)

Restart a previously stopped timer and calculate the time elapsed during inactivity. 

 XE "timer.c:running_time"  XE "running_time:timer.c" double running_time (timestamp * timer)

Calculate the total amount of time which the timer has been running (not when it was stopped). 

 XE "timer.c:start_timer"  XE "start_timer:timer.c" void start_timer (timestamp * timer)

Start the timer. 

 XE "timer.c:stop_timer"  XE "stop_timer:timer.c" void stop_timer (timestamp * timer)

Stop the timer. 

 XE "timer.c:total_time"  XE "total_time:timer.c" double total_time (timestamp * timer)

Calculate the total amount of time since the timer was first started, regardless when it was stopped. 

syslab-tech/src/timer.h File Reference

 XE "syslab-tech/src/timer.h" #include <time.h>

#include "main.h"

#include "mmlib/mmlib.h"

Data Structures

327 struct timestamp
Enumerations

328 enum timer_states { TIMER_STARTED, TIMER_STOPPED, TIMER_RESTARTED, TIMER_NEW }

Functions

329 timestamp * init_timer ()

330 void start_timer (timestamp *)

331 void stop_timer (timestamp *)

332 void restart_timer (timestamp *)

333 void reset_timer (timestamp *)

334 double running_time (timestamp *)

335 double total_time (timestamp *)

Enumeration Type Documentation

 XE "timer.h:timer_states"  XE "timer_states:timer.h" enum timer_states
The possible values of the status variable for a timer, so that the following methods can determine their behavior. 

Enumerator: 

 XE "timer.h:TIMER_STARTED"  XE "TIMER_STARTED:timer.h" TIMER_STARTED  This describes a timer in the started state, that is still running. It has a starting timestamp but no ending one to match. 

 XE "timer.h:TIMER_STOPPED"  XE "TIMER_STOPPED:timer.h" TIMER_STOPPED  This is for a timer that has been previously started and then was subsequently stopped. 

 XE "timer.h:TIMER_RESTARTED"  XE "TIMER_RESTARTED:timer.h" TIMER_RESTARTED  A timer that has been started, stopped, and restarted once more. It has a delay constant to account for all of the "missing" time. 

 XE "timer.h:TIMER_NEW"  XE "TIMER_NEW:timer.h" TIMER_NEW  A new timer that has not yet been started. 

Function Documentation

 XE "init_timer:timer.h" timestamp
* init_timer ()

Initialize the timer but do not start it or set any of the timestamps to any value.

Initialize the timer with default values. 

 XE "timer.h:reset_timer"  XE "reset_timer:timer.h" void reset_timer (timestamp * timer)

Reset the timer back to its initial state and erase any indications of its curren status.

Reset a timer to its initial state. 

 XE "timer.h:restart_timer"  XE "restart_timer:timer.h" void restart_timer (timestamp * timer)

Restart the timer by adding the amount of (inactive) time since the timer was stopped. If the timer has not yet been started, then simply start the timer.

Restart a previously stopped timer and calculate the time elapsed during inactivity. 

 XE "timer.h:running_time"  XE "running_time:timer.h" double running_time (timestamp * timer)

Restart a previously stopped timer and calculate the time elapsed when the timer was inactive, so that a total time and also a running time can be calculated. The units of the return value are milliseconds.

Calculate the total amount of time which the timer has been running (not when it was stopped). 

 XE "timer.h:start_timer"  XE "start_timer:timer.h" void start_timer (timestamp * timer)

Start the timer by assigning the time at which the call is made to the ->start element of the structure.

Start the timer. 

 XE "timer.h:stop_timer"  XE "stop_timer:timer.h" void stop_timer (timestamp * timer)

Stop the timer by assigning the time at which the stop() call was made to the ->end element of the structure.

Stop the timer. 

 XE "timer.h:total_time"  XE "total_time:timer.h" double total_time (timestamp * timer)

Return the total time since the timer has been started in milliseconds.

Calculate the total amount of time since the timer was first started, regardless when it was stopped. 

syslab-tech/src/xmllib/parse.c File Reference

 XE "syslab-tech/src/xmllib/parse.c" #include "xml_parse.h"

Functions

336 int is_tag (char *test)

337 int is_value (char *test)

338 char * next_tag ()

339 char * next_value (char *tag)

340 char * parsexmlfile (char *filename)

341 int strpos (char *str, char ch)

Function Documentation

 XE "parse.c:is_tag"  XE "is_tag:parse.c" int is_tag (char * test)

A method to test whether or not a string is a tag. This returns one of a set of values, describing what sort of tag the string is (or that the string is not a tag at all). For those values, see the enum above. 

 XE "parse.c:is_value"  XE "is_value:parse.c" int is_value (char * test)

The method to determine whether or not a given string is a value (often this is enclosed within an opening and a closing tag). If yes, then the value type (either a set of tags or a string) is returned. If not, then a value which indicates as much is returns. 

 XE "parse.c:next_tag"  XE "next_tag:parse.c" char* next_tag ()

The function to find the next XML tag in the string, after a certain point. It returns a string of the tag and its value. 

 XE "parse.c:next_value"  XE "next_value:parse.c" char* next_value (char * tag)

The method which returns the text in the content pointer up to the next closing tag for the opener specified. 

 XE "parse.c:parsexmlfile"  XE "parsexmlfile:parse.c" char* parsexmlfile (char * filename)

A temporary function which will disappear as soon as the rest of the program has been thoroughly tested.

int main(int argc, char* argv[]) { if(argc<2) die("You must specify an input file!"); else parsexmlfile(argv[1]); return 0; } The main method to parse an XML file (at least one of the complexity level used to store hand information). This calls all of the appropiate tag find mechanisms and parses the file into a computer-readable format. 

the order of tags after this is as follows: 1) orientation -- either "forward" or "sideways" 2) thumb-pinky -- positions of these fingers. choices are documented in hands/spec.xml. 3) motion -- to be implemented later, for letters like 'j' and 'z' 

 XE "parse.c:strpos"  XE "strpos:parse.c" int strpos (char * str,   char ch)

Find the position in a string of a character. This is functionality which has annoyed me by being absent from built-in C libraries. 

syslab-tech/src/xmllib/parse.h File Reference

 XE "syslab-tech/src/xmllib/parse.h" #include <signal.h>

#include "main.h"

#include "mmlib/mmlib.h"

#include "loglib/loglib.h"

Defines

342 #define maxlength  5000

Enumerations

343 enum tags { TAG_LETTER, TAG_OPEN, TAG_CLOSE, TAG_NONE }

344 enum values { VALUE_TEXT, VALUE_TAGS, VALUE_NONE }

Functions

345 int is_tag (char *test)

346 int is_value (char *test)

347 char * next_tag ()

348 char * next_value (char *tag)

349 char * parsexmlfile (char *filename)

350 void set_letter (char *tag, char *value)

351 int strpos (char *str, char ch)

Variables

352 FILE * infile
353 char * content
Define Documentation

 XE "parse.h:maxlength"  XE "maxlength:parse.h" #define maxlength  5000

The maximum length of certain strings, set high enough to be safe from buffer overflows but low enough to not waste memory. 

Enumeration Type Documentation

 XE "parse.h:tags"  XE "tags:parse.h" enum tags
A set of values which represent the possible types of tags. This is handy when trying to classify a string as either a tag or a value so that it can be appropriately parsed. The separate values are intended to distinguish general tags which compose the majority of XML data read in, such as <thumb> or <motion>, with unusual tags like <letter>. 

Enumerator: 

 XE "parse.h:TAG_LETTER"  XE "TAG_LETTER:parse.h" TAG_LETTER  

 XE "parse.h:TAG_OPEN"  XE "TAG_OPEN:parse.h" TAG_OPEN  

 XE "parse.h:TAG_CLOSE"  XE "TAG_CLOSE:parse.h" TAG_CLOSE  

 XE "parse.h:TAG_NONE"  XE "TAG_NONE:parse.h" TAG_NONE  

 XE "parse.h:values"  XE "values:parse.h" enum values
Enumerator: 

 XE "parse.h:VALUE_TEXT"  XE "VALUE_TEXT:parse.h" VALUE_TEXT  

 XE "parse.h:VALUE_TAGS"  XE "VALUE_TAGS:parse.h" VALUE_TAGS  

 XE "parse.h:VALUE_NONE"  XE "VALUE_NONE:parse.h" VALUE_NONE  

Function Documentation

 XE "parse.h:is_tag"  XE "is_tag:parse.h" int is_tag (char * test)

The function which tests a string for the `<' and `>' characters.

A method to test whether or not a string is a tag. This returns one of a set of values, describing what sort of tag the string is (or that the string is not a tag at all). For those values, see the enum above. 

 XE "parse.h:is_value"  XE "is_value:parse.h" int is_value (char * test)

The method to determine whether or not a given string is a value (often this is enclosed within an opening and a closing tag). If yes, then the value type (either a set of tags or a string) is returned. If not, then a value which indicates as much is returns. 

 XE "parse.h:next_tag"  XE "next_tag:parse.h" char* next_tag ()

The function to find the next XML tag in the string, after a certain point. It returns a string of the tag and its value. 

 XE "parse.h:next_value"  XE "next_value:parse.h" char* next_value (char * tag)

The method which returns the text in the content pointer up to the next closing tag for the opener specified. 

 XE "parse.h:parsexmlfile"  XE "parsexmlfile:parse.h" char* parsexmlfile (char * filename)

A temporary function which will disappear as soon as the rest of the program has been thoroughly tested.

int main(int argc, char* argv[]) { if(argc<2) die("You must specify an input file!"); else parsexmlfile(argv[1]); return 0; } The main method to parse an XML file (at least one of the complexity level used to store hand information). This calls all of the appropiate tag find mechanisms and parses the file into a computer-readable format. 

the order of tags after this is as follows: 1) orientation -- either "forward" or "sideways" 2) thumb-pinky -- positions of these fingers. choices are documented in hands/spec.xml. 3) motion -- to be implemented later, for letters like 'j' and 'z' 

 XE "parse.h:set_letter"  XE "set_letter:parse.h" void set_letter (char * tag,   char * value)

 XE "parse.h:strpos"  XE "strpos:parse.h" int strpos (char * str,   char ch)

Find the position in a string of a character. This is functionality which has annoyed me by being absent from built-in C libraries. 

Variable Documentation

 XE "parse.h:content"  XE "content:parse.h" char* content
The contents of the XML file, slowly dropped as it is parsed. Each time the next tag is found, this pointer is moved just slightly ahead, until the length of this string is less than or equal to two (the point after which no legal tag is possible). 

 XE "parse.h:infile"  XE "infile:parse.h" FILE* infile
The input file which contains data about various hand positions in XML format. This is the file that will be parsed by this program. If desired, the program will parse multiple XML files serially (this will be specified in the parsing command). 

syslab-tech/src/xmllib/strcase.c File Reference

 XE "syslab-tech/src/xmllib/strcase.c" #include "strcase.h"

Functions

354 char * strtolower (char *str)

355 char * strtoupper (char *str)

356 char * strtoalternate (char *str)

357 char * strntolower (char *str, int n)

358 char * strntoupper (char *str, int n)

359 char * strntoalternate (char *str, int n)

360 void strptrtolower (char *str)

361 void strptrtoupper (char *str)

362 void strptrtoalternate (char *str)

363 void strptrntolower (char *str, int n)

364 void strptrntoupper (char *str, int n)

365 void strptrntoalternate (char *str, int n)

Function Documentation

 XE "strcase.c:strntoalternate"  XE "strntoalternate:strcase.c" char* strntoalternate (char * str,   int n)

Do the same as strtoalternate() but limit to n characters 

 XE "strcase.c:strntolower"  XE "strntolower:strcase.c" char* strntolower (char * str,   int n)

Do the same as strtolower() except limit to n characters. 

 XE "strcase.c:strntoupper"  XE "strntoupper:strcase.c" char* strntoupper (char * str,   int n)

Do the same as strtoupper() except limit to n characters. 

 XE "strcase.c:strptrntoalternate"  XE "strptrntoalternate:strcase.c" void strptrntoalternate (char * str,   int n)

Do the same as strtoalternate() but act on the pointer instead of making a copy and limit to n characters. 

 XE "strcase.c:strptrntolower"  XE "strptrntolower:strcase.c" void strptrntolower (char * str,   int n)

Do the same as strtolower() but act on the given pointer instead of making a copy and limit to n characters. 

 XE "strcase.c:strptrntoupper"  XE "strptrntoupper:strcase.c" void strptrntoupper (char * str,   int n)

Do the same as strtoupper() but act on the given pointer instead of making a copy and limit to n characters. 

 XE "strcase.c:strptrtoalternate"  XE "strptrtoalternate:strcase.c" void strptrtoalternate (char * str)

Do the same as strtoalternate() but act on the pointer instead of making a copy. 

 XE "strcase.c:strptrtolower"  XE "strptrtolower:strcase.c" void strptrtolower (char * str)

Do the same as strtolower() but act on the given pointer instead of making a copy. 

 XE "strcase.c:strptrtoupper"  XE "strptrtoupper:strcase.c" void strptrtoupper (char * str)

Do the same as strtoupper() but act on the given pointer instead of making a copy. 

 XE "strcase.c:strtoalternate"  XE "strtoalternate:strcase.c" char* strtoalternate (char * str)

String -> MiXeD CaSe. 

 XE "strcase.c:strtolower"  XE "strtolower:strcase.c" char* strtolower (char * str)

String -> lowercase. 

 XE "strcase.c:strtoupper"  XE "strtoupper:strcase.c" char* strtoupper (char * str)

String -> uppercase. 

syslab-tech/src/xmllib/strcase.h File Reference

 XE "syslab-tech/src/xmllib/strcase.h" #include "../mmlib/mmlib.h"

Defines

366 #define min(x, y)  (x <= y ? x : y)

367 #define max(x, y)  (x >= y ? x : y)

Functions

368 char * strtolower (char *)

369 char * strtoupper (char *)

370 char * strtoalternate (char *)

371 char * strntolower (char *, int)

372 char * strntoupper (char *, int)

373 char * strntoalternate (char *, int)

374 void strptrtolower (char *)

375 void strptrtoupper (char *)

376 void strptrtoalternate (char *)

377 void strptrntolower (char *, int)

378 void strptrntoupper (char *, int)

379 void strptrntoalternate (char *, int)

Define Documentation

 XE "strcase.h:max"  XE "max:strcase.h" #define max(x,   y)  (x >= y ? x : y)

 XE "strcase.h:min"  XE "min:strcase.h" #define min(x,   y)  (x <= y ? x : y)

Find the minimum/maximum of two values. 

Function Documentation

 XE "strcase.h:strntoalternate"  XE "strntoalternate:strcase.h" char* strntoalternate (char * str,   int n)

Do the same as strtoalternate() but limit to n characters 

 XE "strcase.h:strntolower"  XE "strntolower:strcase.h" char* strntolower (char * str,   int n)

Do the same as strtolower() except limit to n characters. 

 XE "strcase.h:strntoupper"  XE "strntoupper:strcase.h" char* strntoupper (char * str,   int n)

Do the same as strtoupper() except limit to n characters. 

 XE "strcase.h:strptrntoalternate"  XE "strptrntoalternate:strcase.h" void strptrntoalternate (char * str,   int n)

Do the same as strtoalternate() but act on the pointer instead of making a copy and limit to n characters. 

 XE "strcase.h:strptrntolower"  XE "strptrntolower:strcase.h" void strptrntolower (char * str,   int n)

Do the same as strtolower() but act on the given pointer instead of making a copy and limit to n characters. 

 XE "strcase.h:strptrntoupper"  XE "strptrntoupper:strcase.h" void strptrntoupper (char * str,   int n)

Do the same as strtoupper() but act on the given pointer instead of making a copy and limit to n characters. 

 XE "strcase.h:strptrtoalternate"  XE "strptrtoalternate:strcase.h" void strptrtoalternate (char * str)

Do the same as strtoalternate() but act on the pointer instead of making a copy. 

 XE "strcase.h:strptrtolower"  XE "strptrtolower:strcase.h" void strptrtolower (char * str)

Do the same as strtolower() but act on the given pointer instead of making a copy. 

 XE "strcase.h:strptrtoupper"  XE "strptrtoupper:strcase.h" void strptrtoupper (char * str)

Do the same as strtoupper() but act on the given pointer instead of making a copy. 

 XE "strcase.h:strtoalternate"  XE "strtoalternate:strcase.h" char* strtoalternate (char * str)

Return a copy of the string in MiXeD CaSe. All alphabetic characters in even indices are capitalized, while those in odd indices are made lowercase.

String -> MiXeD CaSe. 

 XE "strcase.h:strtolower"  XE "strtolower:strcase.h" char* strtolower (char * str)

Return a copy of the given string entirely in lowercase. This only affects alphabetical characters (A-Z): numbers and other values are ignored.

String -> lowercase. 

 XE "strcase.h:strtoupper"  XE "strtoupper:strcase.h" char* strtoupper (char * str)

Return a copy of the given string entirely in UPPERCASE. This also only affects alphabetical characters.

String -> uppercase. 

syslab-tech/src/xmllib/strpos.c File Reference

 XE "syslab-tech/src/xmllib/strpos.c" #include "strpos.h"

Functions

380 int strpos (char *haystack, char *needle)

381 int stripos (char *haystack, char *needle)

382 int strrpos (char *haystack, char *needle)

383 int strripos (char *haystack, char *needle)

384 int strpos_n (char *haystack, char *needle, int offset)

385 int stripos_n (char *haystack, char *needle, int offset)

386 int strrpos_n (char *haystack, char *needle, int offset)

387 int strripos_n (char *haystack, char *needle, int offset)

Function Documentation

 XE "strpos.c:stripos"  XE "stripos:strpos.c" int stripos (char * haystack,   char * needle)

The position of a string in a bigger string without worrying about upper/lowercase. 

 XE "strpos.c:stripos_n"  XE "stripos_n:strpos.c" int stripos_n (char * haystack,   char * needle,   int offset)

Finds the position in a string of another string, using a given offset from the beginning, ignoring letter case. 

 XE "strpos.c:strpos"  XE "strpos:strpos.c" int strpos (char * haystack,   char * needle)

The position of a string in a bigger string. 

 XE "strpos.c:strpos_n"  XE "strpos_n:strpos.c" int strpos_n (char * haystack,   char * needle,   int offset)

Finds the position in a string of another string, using a given offset from the beginning. 

 XE "strpos.c:strripos"  XE "strripos:strpos.c" int strripos (char * haystack,   char * needle)

The position of a string in another string, searching from the end, without regard to case. 

 XE "strpos.c:strripos_n"  XE "strripos_n:strpos.c" int strripos_n (char * haystack,   char * needle,   int offset)

Find the position in a string of another string, starting at a given offset from the end, and ignoring letter case. 

 XE "strpos.c:strrpos"  XE "strrpos:strpos.c" int strrpos (char * haystack,   char * needle)

The position of a string in another string, searching from the end. 

 XE "strpos.c:strrpos_n"  XE "strrpos_n:strpos.c" int strrpos_n (char * haystack,   char * needle,   int offset)

Find the position in a string of another string, starting at the end, with a given offset from the end. 

syslab-tech/src/xmllib/strpos.h File Reference

 XE "syslab-tech/src/xmllib/strpos.h" #include <string.h>

#include "strcase.h"

Functions

388 int strpos (char *, char *)

389 int stripos (char *, char *)

390 int strrpos (char *, char *)

391 int strripos (char *, char *)

392 int strpos_n (char *, char *, int)

393 int stripos_n (char *, char *, int)

394 int strrpos_n (char *, char *, int)

395 int strripos_n (char *, char *, int)

Function Documentation

 XE "strpos.h:stripos"  XE "stripos:strpos.h" int stripos (char * haystack,   char * needle)

This follows the same pattern as strpos and delivers the same functionality, except is case-insensitive.

The position of a string in a bigger string without worrying about upper/lowercase. 

 XE "strpos.h:stripos_n"  XE "stripos_n:strpos.h" int stripos_n (char * haystack,   char * needle,   int offset)

The function strpos with a given offset to start.

Finds the position in a string of another string, using a given offset from the beginning, ignoring letter case. 

 XE "strpos.h:strpos"  XE "strpos:strpos.h" int strpos (char * haystack,   char * needle)

The classic function to find the position of a string if characters within a bigger string. It searches from the beginning of the string until it either finds the search string, and returns its index, or reaches the end, and returns -1 to indicate failure.

The position of a string in a bigger string. 

 XE "strpos.h:strpos_n"  XE "strpos_n:strpos.h" int strpos_n (char * haystack,   char * needle,   int offset)

The function strpos with a given offset to start.

Finds the position in a string of another string, using a given offset from the beginning. 

 XE "strpos.h:strripos"  XE "strripos:strpos.h" int strripos (char * haystack,   char * needle)

Do the same thing as in strrpos, except this one is all case-insensitive.

The position of a string in another string, searching from the end, without regard to case. 

 XE "strpos.h:strripos_n"  XE "strripos_n:strpos.h" int strripos_n (char * haystack,   char * needle,   int offset)

The function strpos with a given offset to start.

Find the position in a string of another string, starting at a given offset from the end, and ignoring letter case. 

 XE "strpos.h:strrpos"  XE "strrpos:strpos.h" int strrpos (char * haystack,   char * needle)

Follow the strpos process once again, but now in reverse, starting at the end of the string.

The position of a string in another string, searching from the end. 

 XE "strpos.h:strrpos_n"  XE "strrpos_n:strpos.h" int strrpos_n (char * haystack,   char * needle,   int offset)

The function strpos with a given offset to start.

Find the position in a string of another string, starting at the end, with a given offset from the end. 

syslab-tech/src/xmllib/xmlfile.c File Reference

 XE "syslab-tech/src/xmllib/xmlfile.c" #include "xmlfile.h"

Functions

396 xmlfile * open_xml_file (char *filename, bool read_data_now)

397 void open_new_xml_file (xmlfile *xml, char *filename)

398 void close_xml_file (xmlfile *xml)

Function Documentation

 XE "xmlfile.c:close_xml_file"  XE "close_xml_file:xmlfile.c" void close_xml_file (xmlfile * xml)

Clean up an XML structure. 

 XE "xmlfile.c:open_new_xml_file"  XE "open_new_xml_file:xmlfile.c" void open_new_xml_file (xmlfile * xml,   char * filename)

Open a different file with the same XML file structure. 

 XE "open_xml_file:xmlfile.c" xmlfile
* open_xml_file (char * filename,   bool read_data_now)

Open an XML file. 

syslab-tech/src/xmllib/xmlfile.h File Reference

 XE "syslab-tech/src/xmllib/xmlfile.h" #include <math.h>

#include <errno.h>

#include <stdio.h>

#include <stddef.h>

#include <string.h>

#include <stdlib.h>

#include <unistd.h>

#include <stdbool.h>

#include <sys/stat.h>

#include <sys/types.h>

#include "../mmlib/mmlib.h"

#include "../loglib/loglib.h"

#include "../imagelib/imagelib.h"

Data Structures

399 struct xmlfile
Defines

400 #define TRUE  1

401 #define FALSE  0

402 #define MAX_BUFFER_SIZE  4194304

Functions

403 xmlfile * open_xml_file (char *, bool)

404 void close_xml_file (xmlfile *)

Define Documentation

 XE "xmlfile.h:FALSE"  XE "FALSE:xmlfile.h" #define FALSE  0

 XE "xmlfile.h:MAX_BUFFER_SIZE"  XE "MAX_BUFFER_SIZE:xmlfile.h" #define MAX_BUFFER_SIZE  4194304

The upper bound for an XML file buffer. If the file size is greater than this, then only this many bytes will be read at a time. The default is four megabytes. 

 XE "xmlfile.h:TRUE"  XE "TRUE:xmlfile.h" #define TRUE  1

Define TRUE and FALSE so they may be used later instead of the less neat 1 and 0. There is a rule that the fewer numbers in the code, the better.... 

Function Documentation

 XE "xmlfile.h:close_xml_file"  XE "close_xml_file:xmlfile.h" void close_xml_file (xmlfile * xml)

Clean up when we are done with the XML file, free up any allocated memory, and close the file pointers.

Clean up an XML structure. 

 XE "open_xml_file:xmlfile.h" xmlfile
* open_xml_file (char * filename,   bool read_data_now)

Open an XML file and fill a struct using the properties and the contents of the file, and then return a pointer to that structure.

Open an XML file. 

syslab-tech/src/xmllib/xmltag.c File Reference

 XE "syslab-tech/src/xmllib/xmltag.c" #include "xmltag.h"

Functions

405 xmltag * new_tag (char *string)

406 void detect_content_type (xmltag *xml, char *string)

407 char * get_contents (char *string)

408 int detect_attributes (xmltag *xml, char *string)

409 char * find_next_tag (char *string, int *offset)

Function Documentation

 XE "xmltag.c:detect_attributes"  XE "detect_attributes:xmltag.c" int detect_attributes (xmltag * xml,   char * string)

Detect all of the attributes/values in a tag. 

 XE "xmltag.c:detect_content_type"  XE "detect_content_type:xmltag.c" void detect_content_type (xmltag * xml,   char * string)

Detect the content type of a tag. 

 XE "xmltag.c:find_next_tag"  XE "find_next_tag:xmltag.c" char* find_next_tag (char * string,   int * offset)

Return a string of the next tag. 

 XE "xmltag.c:get_contents"  XE "get_contents:xmltag.c" char* get_contents (char * string)

Get the contents, free of the starting and ending tags. 

 XE "new_tag:xmltag.c" xmltag
* new_tag (char * string)

Construct a new tag. 

syslab-tech/src/xmllib/xmltag.h File Reference

 XE "syslab-tech/src/xmllib/xmltag.h" #include <ctype.h>

#include "strcase.h"

#include "strpos.h"

Data Structures

410 struct xmltag
Enumerations

411 enum content_types { CONTENT_TYPE_TAGS, CONTENT_TYPE_TEXT }

Functions

412 xmltag * new_tag (char *)

413 void detect_content_type (xmltag *, char *)

414 char * get_contents (char *)

415 void detect_attributes (xmltag *, char *)

416 char * find_next_tag (char *, int *)

Enumeration Type Documentation

 XE "xmltag.h:content_types"  XE "content_types:xmltag.h" enum content_types
An enumerated list of the possible different content types. 

Enumerator: 

 XE "xmltag.h:CONTENT_TYPE_TAGS"  XE "CONTENT_TYPE_TAGS:xmltag.h" CONTENT_TYPE_TAGS  The content type when a tag has a list of subtags instead of just plain text. 

 XE "xmltag.h:CONTENT_TYPE_TEXT"  XE "CONTENT_TYPE_TEXT:xmltag.h" CONTENT_TYPE_TEXT  The content type for just plain text without any recognizable tags. 

Function Documentation

 XE "xmltag.h:detect_attributes"  XE "detect_attributes:xmltag.h" void detect_attributes (xmltag * xml,   char * string)

Populate the attribute and value lists with the values extracted from the title line (e.g. <letter name="a">) of a tag, and set the attribute count.

Detect all of the attributes/values in a tag. 

 XE "xmltag.h:detect_content_type"  XE "detect_content_type:xmltag.h" void detect_content_type (xmltag * xml,   char * string)

Determine the content type of an XML tag. This is done by looking for sequences of '<' and '>' characters. The way it is currently done involves looking for the '<' and '>' where the '<' is followed only by whitespace and then an alphanumeric word, followed by whitespace, attribute and value pairs (of the form (ATTRIBUTE)=["'](VALUE)['"]), and then by either a '/>' or '>' character. If that is matched, then the content is set to tags.

Detect the content type of a tag. 

 XE "xmltag.h:find_next_tag"  XE "find_next_tag:xmltag.h" char* find_next_tag (char * string,   int * offset)

Get the index of the next tag in a string. If the tag is a one-liner (e.g. <letter name="a">) then return just that. But if not, then find the closing tag and return a string that spans from the start point to the ending tag.

If the XML is malformed and the closing tag for the next open tag does not exist, then ignore that tag and proceed on to the next one.

The offset argument is optional, but if it is not NULL it will be filled with the length of the new string so that a parser can keep track of the offset of each tag in the main string.

Return a string of the next tag. 

 XE "xmltag.h:get_contents"  XE "get_contents:xmltag.h" char* get_contents (char * string)

Get the contents of a string without the start and end tags. This is useful to pass to the tag finding function or to pass straight on to the text property of the union for the contents of this XML tag.

Get the contents, free of the starting and ending tags. 

 XE "new_tag:xmltag.h" xmltag
* new_tag (char * string)

Create an XML tag structure and fill it according to the string given. If the contents of the string are further XML tags, then they will be added to this tag's list of tags, and will be processed recursively.

Construct a new tag. 
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