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Chapter 1LibGGZ Module Index
1.1 LibGGZ ModulesHere is a list of all modules:Memory Handling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9Con�guration �le parsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14List fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22Sta
ks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30XML parsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32Debug/error logging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36Mis
ellaneous 
onvenien
e fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41Easyso
k IO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45Se
urity fun
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
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Chapter 2LibGGZ Data Stru
ture Index
2.1 LibGGZ Data Stru
turesHere are the data stru
tures with brief des
riptions:_GGZList (Simple doubly-linked list ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 67_GGZListEntry (A single entry in a GGZList (p. 24) ) . . . . . . . . . . . . . . . . . 69_GGZXMLElement (Obje
t representing a single XML element ) . . . . . . . . . . . 70hash_t (Hash data stru
ture ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
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Chapter 3LibGGZ File Index
3.1 LibGGZ File ListHere is a list of all do
umented �les with brief des
riptions:ggz.h (Author:Brent M) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
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Chapter 4LibGGZ Page Index
4.1 LibGGZ Related PagesHere is a list of all related do
umentation pages:Bug List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85Todo List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
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Chapter 5LibGGZ Module Do
umentation
5.1 Memory HandlingThese ma
ros provide an alternative to the normal C library fun
tions for dynami
ally allo
atingmemory.De�nes� #de�ne GGZ_MEM_DEBUG "ggz_mem"Debugging type for memory debugging.� #de�ne ggz_mallo
(size) _ggz_mallo
(size, _GGZFUNCTION_ " in " __FILE__, _-_LINE__)Ma
ro for memory allo
ation.� #de�ne ggz_reallo
(mem, size) _ggz_reallo
(mem, size, _GGZFUNCTION_ " in " _-_FILE__, __LINE__)Ma
ro for resizing previously allo
ated memory.� #de�ne ggz_free(mem) _ggz_free(mem, _GGZFUNCTION_ " in " __FILE__, __-LINE__)Ma
ro for freeing memory previously allo
ated.� #de�ne ggz_strdup(string) _ggz_strdup(string, _GGZFUNCTION_ " in " __FILE__,__LINE__)Ma
ro for dupli
ating string.Fun
tions� void ∗ _ggz_mallo
 (
onst size_t size, 
onst 
har ∗tag, int line)Fun
tion to a
tually perform memory allo
ation.� void ∗ _ggz_reallo
 (
onst void ∗ptr, 
onst size_t size, 
onst 
har ∗tag, int line) ggz__-attribute((warn_unused_result))



10 LibGGZ Module Do
umentationFun
tion to perform memory reallo
ation.� int _ggz_free (
onst void ∗ptr, 
onst 
har ∗tag, int line)Fun
tion to free allo
ated memory.� 
har ∗ _ggz_strdup (
onst 
har ∗ptr, 
onst 
har ∗tag, int line) ggz__attribute((warn_-unused_result))Fun
tion to 
opy a string.� 
har ∗ ggz_strn
py (
har ∗dst, 
onst 
har ∗sr
, size_t n)Safe version of strn
py.� int ggz_memory_
he
k (void)Che
k memory allo
ated against memory freed and display any dis
repan
ies.5.1.1 Detailed Des
riptionThese ma
ros provide an alternative to the normal C library fun
tions for dynami
ally allo
atingmemory.They keep tra
k of memory allo
ated by storing the name of the fun
tion and �le in whi
h theywere 
alled.You 
an then 
all ggz_memory_
he
k() (p. 13) to make sure all allo
ated memory has beenfreed. Note that you will need to enable MEMORY debugging to see this.5.1.2 De�ne Do
umentation5.1.2.1 #de�ne GGZ_MEM_DEBUG "ggz_mem"Debugging type for memory debugging.See also:ggz_debug_enable (p. 38)5.1.2.2 #de�ne ggz_mallo
(size) _ggz_mallo
(size, _GGZFUNCTION_ " in "__FILE__, __LINE__)Ma
ro for memory allo
ation.Parameters:size the size of memory to allo
ate, in bytesReturns:a pointer to the newly allo
ated and zeroed memoryGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.1 Memory Handling 115.1.2.3 #de�ne ggz_reallo
(mem, size) _ggz_reallo
(mem, size,_GGZFUNCTION_ " in " __FILE__, __LINE__)Ma
ro for resizing previously allo
ated memory.Parameters:mem pointer to memory to reallo
atesize new size requested, in bytesReturns:pointer to allo
ated memory5.1.2.4 #de�ne ggz_free(mem) _ggz_free(mem, _GGZFUNCTION_ " in "__FILE__, __LINE__)Ma
ro for freeing memory previously allo
ated.Parameters:mem pointer to allo
ated memoryReturns:failure 
ode5.1.2.5 #de�ne ggz_strdup(string) _ggz_strdup(string, _GGZFUNCTION_ " in" __FILE__, __LINE__)Ma
ro for dupli
ating string.Parameters:string string to dupli
ateReturns:pointer to new stringNote:It is safe to pass a NULL string.5.1.3 Fun
tion Do
umentation5.1.3.1 void∗ _ggz_mallo
 (
onst size_t size, 
onst 
har ∗ tag, int line)Fun
tion to a
tually perform memory allo
ation.Don't 
all this dire
tly. Instead, 
all ggz_mallo
() (p. 10).Parameters:size size of memory to allo
ate, in bytesGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



12 LibGGZ Module Do
umentationtag string des
ribing the 
alling fun
tionline linenumberReturns:pointer to newly allo
ated, zeroed memory5.1.3.2 void∗ _ggz_reallo
 (
onst void ∗ ptr, 
onst size_t size, 
onst 
har ∗ tag, intline)Fun
tion to perform memory reallo
ation.Don't 
all this dire
tly. Instead, 
all ggz_reallo
() (p. 11).Parameters:ptr pointer to memory to reallo
atesize new size, in bytestag string des
ribing the 
alling fun
tionline linenumberReturns:pointer to allo
ated memory5.1.3.3 int _ggz_free (
onst void ∗ ptr, 
onst 
har ∗ tag, int line)Fun
tion to free allo
ated memory.Don't 
all this dire
tly. Instead, 
all ggz_free() (p. 11).Parameters:ptr pointer to memorytag string des
ribing the 
alling fun
tionline linenumberReturns:0 on su

ess, -1 on error5.1.3.4 
har∗ _ggz_strdup (
onst 
har ∗ ptr, 
onst 
har ∗ tag, int line)Fun
tion to 
opy a string.Don't 
all this dire
tly. Instead, 
all ggz_strdup() (p. 11).Parameters:ptr string to dupli
atetag string des
ribing the 
alling fun
tionGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.1 Memory Handling 13line linenumberReturns:newly allo
ated stringNote:It is safe to pass a NULL string.5.1.3.5 
har∗ ggz_strn
py (
har ∗ dst, 
onst 
har ∗ sr
, size_t n)Safe version of strn
py.This fun
tion will behave like strn
py(), ex
ept that the result string is always guaranteed to beNULL-terminated. This mat
hes the behaviour of snprintf() and leads to generally safer 
ode.Parameters:dst destination string bu�ersr
 sour
e stringn number of bytes to 
opy, should be less than bu�er sizeReturns:destination bu�erNote:Passing a NULL string will result in an empty string5.1.3.6 int ggz_memory_
he
k (void)Che
k memory allo
ated against memory freed and display any dis
repan
ies.Returns:0 if no allo
ated memory remains, -1 otherwise

Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



14 LibGGZ Module Do
umentation5.2 Con�guration �le parsingCon�guration �le routines to store and retrieve values.De�nes� #de�ne GGZ_CONF_DEBUG "ggz_
onf"Debugging type for 
on�g-�le debugging.Enumerations� enum GGZConfType { GGZ_CONF_RDONLY = ((unsigned 
har) 0x01), GGZ_-CONF_RDWR = ((unsigned 
har) 0x02), GGZ_CONF_CREATE = ((unsigned
har) 0x04) }Spe
i�es the mode for opening a 
on�guration �le.Fun
tions� void ggz_
onf_
leanup (void)Closes all open 
on�guration �les.� void ggz_
onf_
lose (int handle)Closes one 
on�guration �le.� int ggz_
onf_parse (
onst 
har ∗path, 
onst GGZConfType options)Opens a 
on�guration �le and parses the variables so they 
an be retrieved with the a

ess fun
-tions.� int ggz_
onf_
ommit (int handle)Commits any 
hanged variables to the 
on�guration �le.� int ggz_
onf_write_string (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, 
onst 
har
∗value)Writes a string value to a se
tion and key in an open 
on�guration �le.� int ggz_
onf_write_int (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int value)Writes an integer value to a se
tion and key in an open 
on�guration �le.� int ggz_
onf_write_list (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int arg
, 
har
∗∗argv)Writes a list of string values to a se
tion and key in an open 
on�guration �le.� 
har ∗ ggz_
onf_read_string (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, 
onst
har ∗def)Reads a string value from an open 
on�guration �le.� int ggz_
onf_read_int (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int def)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.2 Con�guration �le parsing 15Reads an integer value from an open 
on�guration �le.� int ggz_
onf_read_list (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int ∗arg
p, 
har
∗∗∗argvp)Reads a list of string values from an open 
on�guration �le.� int ggz_
onf_remove_se
tion (int handle, 
onst 
har ∗se
tion)This will remove an entire se
tion and all its asso
iated keys from a 
on�guration �le.� int ggz_
onf_remove_key (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key)This will remove a single key from a 
on�guration �le.� int ggz_
onf_get_se
tions (int handle, int ∗arg
p, 
har ∗∗∗argvp)This fun
tion returns a list of all se
tions in a 
on�g �le.� int ggz_
onf_get_keys (int handle, 
onst 
har ∗se
tion, int ∗arg
p, 
har ∗∗∗argvp)This fun
tion returns a list of all keys within a se
tion in a 
on�g �le.5.2.1 Detailed Des
riptionCon�guration �le routines to store and retrieve values.Con�guration �le parsing begins by 
alling ggz_
onf_parse() (p. 17) to open a 
on�g �le. The�le 
an be 
reated automati
ally if GGZ_CONF_CREATE is spe
i�ed. The returned handleuniquely identi�es the 
on�guration �le, so multiple �les 
an be open at one time.If the same 
on�guration �le is opened multiple times, the original handle will be returned andonly one 
opy will be retained within memory. One use of this feature is that a �le may beopened read only initially and later have writing enabled by merely reparsing the �le using thesame pathname. Note that this feature 
an be fooled if the same �le is opened using di�erentpathnames. Chaos may or may not result in this 
ase, and it is 
onsidered a feature not a bug.Values are stored using a system of se
tion and keys. A key must be unique within a se
tion (you
annot store both an integer and a string under the same key. Se
tion and key names may 
ontainany 
hara
ters (in
luding whitespa
e) other than an equals sign. Although keys may not haveleading or trailing whitespa
e, se
tion names may. It is suggested that any whitespa
e (other thanpossibly internal spa
es) be avoided when spe
ifying se
tion and key names. Alphabeti
 
ase ispreserved, and must be mat
hed.An important 
aveat to remember when using the 
on�guration fun
tions is that writing a valueonly 
a
hes the value in memory. In order to write the values to the physi
al �le, ggz_
onf_-
ommit() (p. 17) must be 
alled at some point. This makes writing multiple values in rapidsu

ession more e�
ient, as the entire �le must be regenerated in order to be written to the�at-�le format of the 
on�guration �le.The string and list reading fun
tions return dynami
ally allo
ated memory to the 
aller. Theuser is responsible for 
alling ggz_free() (p. 11) on this memory when they no longer need thereturned values.All memory used internally by the 
on�guration fun
tions will be released when ggz_
onf_-
leanup() (p. 16) is 
alled. Note that this does NOT 
ommit any 
hanges made to the 
on�gu-ration �les. The user is expe
ted to 
all this at program termination, but it may be 
alled at anytime earlier than termination and new �les may be subsequently opened.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



16 LibGGZ Module Do
umentationBugThe maximum length of a 
on�guration �le line is �xed at 1024 
hara
ters. Ex
eeding thislength will result in parsing errors when the �le is parsed. No internal problems should(hopefully) result, but values will be lost.5.2.2 De�ne Do
umentation5.2.2.1 #de�ne GGZ_CONF_DEBUG "ggz_
onf"Debugging type for 
on�g-�le debugging.See also:ggz_debug_enable (p. 38)5.2.3 Enumeration Type Do
umentation5.2.3.1 enum GGZConfTypeSpe
i�es the mode for opening a 
on�guration �le.See also:ggz_
onf_parse() (p. 17)Enumerator:GGZ_CONF_RDONLY Read only.GGZ_CONF_RDWR Read and write.GGZ_CONF_CREATE Create �le.5.2.4 Fun
tion Do
umentation5.2.4.1 void ggz_
onf_
leanup (void)Closes all open 
on�guration �les.Note:This does not automati
ally 
ommit 
hanged values. Any non-
ommitted values written willbe lost.5.2.4.2 void ggz_
onf_
lose (int handle)Closes one 
on�guration �le.Note:The same warning as for ggz_
onf_
leanup() (p. 16) applies here.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.2 Con�guration �le parsing 175.2.4.3 int ggz_
onf_parse (
onst 
har ∗ path, 
onst GGZConfType options)Opens a 
on�guration �le and parses the variables so they 
an be retrieved with the a

ess fun
-tions.Parameters:path A string spe
ifying the �lename to be parsedoptions An or'ed set of GGZConfType option bitsReturns:An integer 
on�guration �le handle or -1 on errorSee also:GGZConfType (p. 16)5.2.4.4 int ggz_
onf_
ommit (int handle)Commits any 
hanged variables to the 
on�guration �le.The 
on�guration �le remains open and may 
ontinue to be written to.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)Returns:0 if su

essful, -1 on failure5.2.4.5 int ggz_
onf_write_string (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗key, 
onst 
har ∗ value)Writes a string value to a se
tion and key in an open 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to write tokey A string variable key name to write tovalue The string value to writeReturns:0 if su

essful, -1 on failureGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



18 LibGGZ Module Do
umentation5.2.4.6 int ggz_
onf_write_int (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗ key,int value)Writes an integer value to a se
tion and key in an open 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to write tokey A string variable key name to write tovalue The integer value to writeReturns:0 if su

essful, -1 on failure5.2.4.7 int ggz_
onf_write_list (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗ key,int arg
, 
har ∗∗ argv)Writes a list of string values to a se
tion and key in an open 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to write tokey A string variable key name to write toarg
 The number of string array entries in argvargv An array of strings to 
reate a list fromReturns:0 if su

essful, -1 on failure5.2.4.8 
har∗ ggz_
onf_read_string (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗key, 
onst 
har ∗ def)Reads a string value from an open 
on�guration �le.If the se
tion/key 
ombination is not found, the default entry is returned.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to read fromkey A string variable key name to read fromdef A value to be returned if the entry does not exist (may be NULL)Returns:A dynami
ally allo
ated 
opy of the stored (or default) value or NULLGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.2 Con�guration �le parsing 19Note:The 
opy is allo
ated via a standard ggz_mallo
() (p. 10) 
all and the 
aller is expe
ted tobe responsible for 
alling ggz_free() (p. 11) on the returned value when they no longer needthe value. No memory is allo
ated if a default value of NULL is returned.5.2.4.9 int ggz_
onf_read_int (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗ key,int def)Reads an integer value from an open 
on�guration �le.If the se
tion/key 
ombination is not found, the default entry is returned.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to read fromkey A string variable key name to read fromdef A value to be returned if the entry does not existReturns:The integer value stored in the 
on�guration �le, or the default5.2.4.10 int ggz_
onf_read_list (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗ key,int ∗ arg
p, 
har ∗∗∗ argvp)Reads a list of string values from an open 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to read fromkey A string variable key name to read fromarg
p A pointer to an integer whi
h will re
eive the number of list entries readargvp A pointer to a string array. This will re
eive a value pointing to a dynami
ally allo
atedarray of string values. The list will be NULL-terminated.Returns:0 on su

ess, -1 on failureNote:The array is allo
ated via standard ggz_mallo
() (p. 10) 
alls and the 
aller is expe
ted tobe responsible for 
alling ggz_free() (p. 11) on the string values and the asso
iated arraystru
ture when they no longer need the list. If the se
tion/key 
ombination is not found -1will be returned, ∗arg
p is set to a value of zero, no memory will be allo
ated, and ∗argvpwill be set to NULL.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



20 LibGGZ Module Do
umentation5.2.4.11 int ggz_
onf_remove_se
tion (int handle, 
onst 
har ∗ se
tion)This will remove an entire se
tion and all its asso
iated keys from a 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name to removeReturns:0 on su

ess, -1 on failure5.2.4.12 int ggz_
onf_remove_key (int handle, 
onst 
har ∗ se
tion, 
onst 
har ∗key)This will remove a single key from a 
on�guration �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion name the key is lo
ated inkey A string key name to removeReturns:0 on su

ess, -1 on failure5.2.4.13 int ggz_
onf_get_se
tions (int handle, int ∗ arg
p, 
har ∗∗∗ argvp)This fun
tion returns a list of all se
tions in a 
on�g �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)arg
p A pointer to an integer whi
h will re
eive the number of se
tions in the 
on�guration�leargvp A pointer to a string array. This will re
eive a value pointing to a dynami
ally allo
atedarray of string values. This list is NOT NULL terminated.Returns:0 on su

ess, -1 on failureNote:The array is allo
ated via standard ggz_mallo
() (p. 10) 
alls and the 
aller is expe
ted tobe responsible for 
alling ggz_free() (p. 11) on the string values and the asso
iated arraystru
ture when they no longer need the list.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.2 Con�guration �le parsing 215.2.4.14 int ggz_
onf_get_keys (int handle, 
onst 
har ∗ se
tion, int ∗ arg
p, 
har
∗∗∗ argvp)This fun
tion returns a list of all keys within a se
tion in a 
on�g �le.Parameters:handle A valid handle returned by ggz_
onf_parse() (p. 17)se
tion A string se
tion namearg
p A pointer to an integer whi
h will re
eive the number of lists within se
tion in the
on�guration �leargvp A pointer to a string array. This will re
eive a value pointing to a dynami
ally allo
atedarray of string values. This list is NOT NULL terminated.Returns:0 on su

ess, -1 on failureNote:The array is allo
ated via standard ggz_mallo
() (p. 10) 
alls and the 
aller is expe
ted tobe responsible for 
alling ggz_free() (p. 11) on the string values and the asso
iated arraystru
ture when they no longer need the list.
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22 LibGGZ Module Do
umentation5.3 List fun
tionsData Stru
tures and fun
tions for manipulating linked-lists.Data Stru
tures� stru
t _GGZListEntryA single entry in a GGZList (p. 24).� stru
t _GGZListSimple doubly-linked list.De�nes� #de�ne GGZ_LIST_REPLACE_DUPS 0x00Overwrite dupli
ate values on insert.� #de�ne GGZ_LIST_ALLOW_DUPS 0x01Allow dupli
ate data entries to exist in the list.Typedefs� typedef int(∗) ggzEntryCompare (
onst void ∗a, 
onst void ∗b)A fun
tion type for doing data 
omparison on two items in a GGZList (p. 24).� typedef void ∗(∗) ggzEntryCreate (void ∗data)A fun
tion type for 
reating a 
opy of a data item for insertion into a GGZList (p. 24).� typedef void(∗) ggzEntryDestroy (void ∗data)A fun
tion type to destroy an entry in a GGZList (p. 24).� typedef _GGZListEntry GGZListEntryA single entry in a GGZList (p. 24).� typedef _GGZList GGZListSimple doubly-linked list.Fun
tions� GGZList ∗ ggz_list_
reate (ggzEntryCompare 
ompare_fun
, ggzEntryCreate
reate_fun
, ggzEntryDestroy destroy_fun
, int options)Create a new GGZList (p. 24).� int ggz_list_insert (GGZList ∗list, void ∗data)Insert data into a list. Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.3 List fun
tions 23� GGZListEntry ∗ ggz_list_head (GGZList ∗list)Get the �rst node of a list.� GGZListEntry ∗ ggz_list_tail (GGZList ∗list)Get the last node of a list.� GGZListEntry ∗ ggz_list_next (GGZListEntry ∗entry)Get the next node of a list.� GGZListEntry ∗ ggz_list_prev (GGZListEntry ∗entry)Get the previous node of a list.� void ∗ ggz_list_get_data (GGZListEntry ∗entry)Retrieve the data stored in a list entry.� GGZListEntry ∗ ggz_list_sear
h (GGZList ∗list, void ∗data)Sear
h for a spe
i�ed data item in the list.� GGZListEntry ∗ ggz_list_sear
h_alt (GGZList ∗list, void ∗data, ggzEntry-Compare 
ompare_fun
)Sear
h for a spe
i�ed data item in the list using a provided 
omparison fun
tion.� void ggz_list_delete_entry (GGZList ∗list, GGZListEntry ∗entry)Removes an entry from a list, 
alling a destru
tor if registered.� void ggz_list_free (GGZList ∗list)Free all resour
es asso
iated with a list.� int ggz_list_
ount (GGZList ∗list)Get the length of the list.� int ggz_list_
ompare_str (void ∗a, void ∗b)Compare two 
hara
ter strings.� void ∗ ggz_list_
reate_str (void ∗data)Copy a 
hara
ter string.� void ggz_list_destroy_str (void ∗data)Free a 
hara
ter string.5.3.1 Detailed Des
riptionData Stru
tures and fun
tions for manipulating linked-lists.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



24 LibGGZ Module Do
umentation5.3.2 Typedef Do
umentation5.3.2.1 typedef int(∗) ggzEntryCompare(
onst void ∗a, 
onst void ∗b)A fun
tion type for doing data 
omparison on two items in a GGZList (p. 24).Parameters:a An arbitrary element in the GGZList (p. 24).b An arbitrary element in the GGZList (p. 24).Returns:Negative if a < b; 0 if a == b; positive if a > b.5.3.2.2 typedef void∗(∗) ggzEntryCreate(void ∗data)A fun
tion type for 
reating a 
opy of a data item for insertion into a GGZList (p. 24).A fun
tion of this type may be 
alled on an element when it is �rst inserted into a GGZList(p. 24).Parameters:data A pointer to the data given to the list for insertionReturns:A new 
opy of the data, safe for list insertion5.3.2.3 typedef void(∗) ggzEntryDestroy(void ∗data)A fun
tion type to destroy an entry in a GGZList (p. 24).A fun
tion of this type may be 
alled on an element when it is removed from a GGZList(p. 24).Parameters:data The entry being removed5.3.2.4 typedef stru
t _GGZListEntry GGZListEntryA single entry in a GGZList (p. 24).Do not a

ess these members dire
tly, but use the ggz_list_get_data() (p. 27), ggz_list_-next() (p. 26) and ggz_list_prev() (p. 26) a

essor fun
tions instead.5.3.2.5 typedef stru
t _GGZList GGZListSimple doubly-linked list.Do not a

ess these members dire
tly. Instead use a

essor fun
tions.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.3 List fun
tions 255.3.3 Fun
tion Do
umentation5.3.3.1 GGZList∗ ggz_list_
reate (ggzEntryCompare 
ompare_fun
,ggzEntryCreate 
reate_fun
, ggzEntryDestroy destroy_fun
, int options)Create a new GGZList (p. 24).When 
reating a a new list, you have some 
ontrol over its behavior. The �rst parameter,
ompare_fun
 allows you to spe
ify a 
omparison for sorting the list elements. If you spe
ifyNULL for 
ompare_fun
, the list will be unordered. The se
ond parameter, 
reate_fun
 allowsyou to spe
ify how new 
opies of data will be 
reated during insertion. GGZList (p. 24) obje
tsstores pointers to your data in GGZListEntry (p. 24) nodes. If you spe
ify NULL for 
reate_-fun
, the list will store the a
tual pointer to your data when you 
all ggz_list_insert() (p. 25).If you spe
ify a 
reate_fun
, it will be 
alled to 
reate a new 
opy of the obje
t for storage in thelist. You are then safely deallo
ate the original 
opy of the data. The third parameter, destroy_-fun
 allows you to spe
ify a deallo
ation fun
tion for data entries when they are removed fromthe list.Note:The fun
tions ggz_list_
ompare_str() (p. 28), ggz_list_
reate_str() (p. 29), ggz_-list_destroy_str() (p. 29) are provided for use with 
hara
ter string data.The last argument must be one of GGZ_LIST_REPLACE_DUPS (p. 74) or GGZ_-LIST_ALLOW_DUPS (p. 74), to spe
ify how the list will behave with respe
t to dupli
atedata entries. If GGZ_LIST_REPLACE_DUPS (p. 74) is passed, dupli
ate entries (as deter-mined by 
ompare_fun
) will be repla
ed upon ggz_list_insert() (p. 25). If GGZ_LIST_-ALLOW_DUPS (p. 74) is spe
i�ed, dupli
ate data entries will be allowed to exist in the list.Note:If 
ompare_fun
 is NULL, GGZ_LIST_REPLACE_DUPS (p. 74) has no meaning.Parameters:
ompare_fun
 Fun
tion to use for 
omparing data items
reate_fun
 Fun
tion to use for allo
ating and 
opying data itemsdestroy_fun
 Fun
tion to use for dello
ating data itemsoptions One of GGZ_LIST_REPLACE_DUPS (p. 74) orGGZ_LIST_ALLOW_-DUPS (p. 74) spe
ifying how the list should handle dupli
ate data entriesReturns:A pointer to a newly allo
ated GGZList (p. 24)5.3.3.2 int ggz_list_insert (GGZList ∗ list, void ∗ data)Insert data into a list.Parameters:list Pointer to a GGZList (p. 24)data Pointer to data to be insertedGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



26 LibGGZ Module Do
umentationReturns:-1 on failure, 0 is the item was inserted, and 1 if the item repla
ed an existing list itemNote:Repla
ement of dupli
ate items only o

urs if GGZ_LIST_REPLACE_DUPS (p. 74)was passed to ggz_list_
reate() (p. 25).5.3.3.3 GGZListEntry∗ ggz_list_head (GGZList ∗ list)Get the �rst node of a list.Parameters:list Pointer to a GGZList (p. 24)Returns:The GGZListEntry (p. 24) that is �rst in the list5.3.3.4 GGZListEntry∗ ggz_list_tail (GGZList ∗ list)Get the last node of a list.Parameters:list Pointer to a GGZList (p. 24)Returns:The GGZListEntry (p. 24) that is last in the list5.3.3.5 GGZListEntry∗ ggz_list_next (GGZListEntry ∗ entry)Get the next node of a list.Parameters:entry Pointer to a GGZListEntry (p. 24) in a GGZList (p. 24)Returns:The next GGZListEntry (p. 24) in the list5.3.3.6 GGZListEntry∗ ggz_list_prev (GGZListEntry ∗ entry)Get the previous node of a list.Parameters:entry Pointer to a GGZListEntry (p. 24) in a GGZList (p. 24)Returns:The previous GGZListEntry (p. 24) in the listGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.3 List fun
tions 275.3.3.7 void∗ ggz_list_get_data (GGZListEntry ∗ entry)Retrieve the data stored in a list entry.Parameters:entry Pointer to a GGZListEntry (p. 24)Returns:Pointer to the data stored in the spe
ifed node (GGZListEntry (p. 24))5.3.3.8 GGZListEntry∗ ggz_list_sear
h (GGZList ∗ list, void ∗ data)Sear
h for a spe
i�ed data item in the list.ggz_list_sear
h() (p. 27) sear
hes a list for a parti
ular data item using the ggzEntryComparefun
tion provided as 
ompare_fun
 to ggz_list_
reate() (p. 25). If you wish to sear
h using analternative 
omparison fun
tion, see ggz_list_sear
h_alt() (p. 27).Parameters:list Pointer to a GGZList (p. 24)data Pointer to data to sear
h forReturns:Pointer to the GGZListEntry (p. 24) 
ontaining the spe
ifed node (NULL if the data 
ouldnot be found or if no 
ompare_fun
 was spe
i�ed at list-
reation time)5.3.3.9 GGZListEntry∗ ggz_list_sear
h_alt (GGZList ∗ list, void ∗ data,ggzEntryCompare 
ompare_fun
)Sear
h for a spe
i�ed data item in the list using a provided 
omparison fun
tion.ggz_list_sear
h_alt() (p. 27) sear
hes a list for a parti
ular data item using the passed ggz-EntryCompare fun
tion.Parameters:list Pointer to a GGZList (p. 24)data Pointer to data to sear
h for
ompare_fun
 Comparison fun
tionReturns:Pointer to the GGZListEntry (p. 24) 
ontaining the spe
i�ed node (NULL if the data 
ouldnot be found or if no 
ompare_fun
 was spe
i�ed)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



28 LibGGZ Module Do
umentation5.3.3.10 void ggz_list_delete_entry (GGZList ∗ list, GGZListEntry ∗ entry)Removes an entry from a list, 
alling a destru
tor if registered.ggz_list_delete_entry() (p. 28) removes the spe
ifed entry from the list. If a ggzEntryDestroyfun
tion was passed as destroy_fun
 to ggz_list_
reate() (p. 25), it will be 
alled on the dataitem after it has been removed.Parameters:list Pointer to a GGZList (p. 24)entry Pointer to the GGZListEntry (p. 24) to remove5.3.3.11 void ggz_list_free (GGZList ∗ list)Free all resour
es asso
iated with a list.ggz_list_free() (p. 28) will free all resour
es allo
ated by the list. If a ggzEntryDestroy fun
tionwas passed as destroy_fun
 to ggz_list_
reate() (p. 25), it will be 
alled on all data items inthe list as well.Parameters:list Pointer to a GGZList (p. 24)5.3.3.12 int ggz_list_
ount (GGZList ∗ list)Get the length of the list.Parameters:list Pointer to a GGZList (p. 24)Returns:The number of entries in the list5.3.3.13 int ggz_list_
ompare_str (void ∗ a, void ∗ b)Compare two 
hara
ter strings.This fun
tion is intended to be passed as the 
ompare_fun
 of ggz_list_
reate() (p. 25) when
reating a list that stores 
hara
ter strings.Parameters:a A string to 
ompareb A se
ond string to 
ompareReturns:The result of str
mp() on a and b, or 1 if either is NULLGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.3 List fun
tions 295.3.3.14 void∗ ggz_list_
reate_str (void ∗ data)Copy a 
hara
ter string.This fun
tion is intended to be passed as the 
reate_fun
 of ggz_list_
reate() (p. 25) when
reating a list that stores 
hara
ter strings.Parameters:data A string to 
opyReturns:A newly allo
ated 
opy of the string5.3.3.15 void ggz_list_destroy_str (void ∗ data)Free a 
hara
ter string.This fun
tion is intended to be passed as the destroy_fun
 of ggz_list_
reate() (p. 25) when
reating a list that stores 
hara
ter strings.Parameters:data The string to deallo
ate
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30 LibGGZ Module Do
umentation5.4 Sta
ksData Stru
tures and fun
tions for manipulating sta
ks.Typedefs� typedef _GGZList GGZSta
kSimple implementation of sta
ks using GGZList (p. 24).Fun
tions� GGZSta
k ∗ ggz_sta
k_new (void)Create a new sta
k.� void ggz_sta
k_push (GGZSta
k ∗sta
k, void ∗data)Push a data item onto the top of the sta
k.� void ∗ ggz_sta
k_pop (GGZSta
k ∗sta
k)Pop the top item o� of the sta
k.� void ∗ ggz_sta
k_top (GGZSta
k ∗sta
k)Get the top item on the sta
k without popping it.� void ggz_sta
k_free (GGZSta
k ∗sta
k)Free the sta
k.5.4.1 Detailed Des
riptionData Stru
tures and fun
tions for manipulating sta
ks.5.4.2 Fun
tion Do
umentation5.4.2.1 GGZSta
k∗ ggz_sta
k_new (void)Create a new sta
k.Returns:Pointer to a newly allo
ated GGZSta
k (p. 74) obje
t5.4.2.2 void ggz_sta
k_push (GGZSta
k ∗ sta
k, void ∗ data)Push a data item onto the top of the sta
k.Parameters:sta
k Pointer to a GGZSta
k (p. 74)data Pointer to data to insert onto sta
kGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.4 Sta
ks 315.4.2.3 void∗ ggz_sta
k_pop (GGZSta
k ∗ sta
k)Pop the top item o� of the sta
k.Parameters:sta
k Pointer to a GGZSta
k (p. 74)Returns:Pointer to the data item on the top of the sta
k5.4.2.4 void∗ ggz_sta
k_top (GGZSta
k ∗ sta
k)Get the top item on the sta
k without popping it.Parameters:sta
k Pointer to a GGZList (p. 24)Returns:Pointer to the data item 
urrently in to of the sta
k5.4.2.5 void ggz_sta
k_free (GGZSta
k ∗ sta
k)Free the sta
k.Note:This does not free the data stored in the sta
k.Parameters:sta
k Pointer to a GGZSta
k (p. 74)
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32 LibGGZ Module Do
umentation5.5 XML parsingUtility fun
tions for doing simple XML parsing.Data Stru
tures� stru
t _GGZXMLElementObje
t representing a single XML element.Typedefs� typedef _GGZXMLElement GGZXMLElementObje
t representing a single XML element.Fun
tions� GGZXMLElement ∗ ggz_xmlelement_new (
onst 
har ∗tag, 
onst 
har ∗
onst ∗attrs,void(∗pro
ess)(void ∗, GGZXMLElement ∗), void(∗free)(GGZXMLElement ∗))Create a new GGZXMLElement (p. 75) element.� void ggz_xmlelement_init (GGZXMLElement ∗element, 
onst 
har ∗tag,
onst 
har ∗
onst ∗attrs, void(∗pro
ess)(void ∗, GGZXMLElement ∗),void(∗free)(GGZXMLElement ∗))Initialize a GGZXMLElement (p. 75).� void ggz_xmlelement_set_data (GGZXMLElement ∗element, void ∗data)Set an
illary data on a GGZXMLElement (p. 75) obje
t.� 
onst 
har ∗ ggz_xmlelement_get_tag (GGZXMLElement ∗element)Get an XML element's name.� 
onst 
har ∗ ggz_xmlelement_get_attr (GGZXMLElement ∗element, 
onst 
har
∗attr)Get the value of an attribute on XML element.� void ∗ ggz_xmlelement_get_data (GGZXMLElement ∗element)Get the user-supplied data asso
iated with an XML element.� 
har ∗ ggz_xmlelement_get_text (GGZXMLElement ∗element)Get an XML element's 
ontent text.� void ggz_xmlelement_add_text (GGZXMLElement ∗element, 
onst 
har ∗text, intlen)Append a string to the element's 
ontent text.� void ggz_xmlelement_free (GGZXMLElement ∗element)Free the memory asso
iated with an XML element.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.5 XML parsing 335.5.1 Detailed Des
riptionUtility fun
tions for doing simple XML parsing.These 
an be used with streaming XML parsers, and don't have the overhead of a full DOM tree.GGZXMLElement (p. 75) represents a single element, along with its attributes and text data.Note:This does not parse your XML. It is simply for use to store the data as you are parsing.5.5.2 Fun
tion Do
umentation5.5.2.1 GGZXMLElement∗ ggz_xmlelement_new (
onst 
har ∗ tag, 
onst
har ∗
onst ∗ attrs, void(∗)(void ∗, GGZXMLElement ∗) pro
ess,void(∗)(GGZXMLElement ∗) free)Create a new GGZXMLElement (p. 75) element.Parameters:tag The name of the XML element (tag)attrs NULL terminated array of attributes/values. These must alternate: attribute1, value1,attribute2, value2, et
.pro
ess User-de�ned fun
tion for pro
essing XML elementsfree User-de�ned fun
tion for deallo
ating GGZXMLElement (p. 75) obje
ts. If provided,this will be invoked by ggz_xmlelement_free() (p. 35), and in addition to any user-de�ned pro
essing should 
all ggz_free() (p. 11) the element itself.Returns:Pointer to a newly allo
ated GGZXMLElement (p. 75) obje
t5.5.2.2 void ggz_xmlelement_init (GGZXMLElement ∗ element, 
onst 
har ∗ tag,
onst 
har ∗
onst ∗ attrs, void(∗)(void ∗, GGZXMLElement ∗) pro
ess,void(∗)(GGZXMLElement ∗) free)Initialize a GGZXMLElement (p. 75).Parameters:element Pointer to a GGZXMLElement (p. 75) to initializetag The name of the XML element (tag)attrs NULL terminated array of attributes/values. These must alternate: attribute1, value1,attribute2, value2, et
.pro
ess User-de�ned fun
tion for pro
essing XML elementsfree User-de�ned fun
tion for deallo
ating GGZXMLElement (p. 75) obje
ts. If provided,this will be invoked by ggz_xmlelement_free() (p. 35), and in addition to any user-de�ned pro
essing should 
all ggz_free() (p. 11) the element itself.Returns:Pointer to a newly allo
ated GGZXMLElement (p. 75) obje
tGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



34 LibGGZ Module Do
umentation5.5.2.3 void ggz_xmlelement_set_data (GGZXMLElement ∗ element, void ∗ data)Set an
illary data on a GGZXMLElement (p. 75) obje
t.Asso
iate some extra data with an XML element.Parameters:element Pointer to an XML elementdata Pointer to user-supplied dataReturns:The element's name5.5.2.4 
onst 
har∗ ggz_xmlelement_get_tag (GGZXMLElement ∗ element)Get an XML element's name.Parameters:element Pointer to an XML elementReturns:The element's name5.5.2.5 
onst 
har∗ ggz_xmlelement_get_attr (GGZXMLElement ∗ element,
onst 
har ∗ attr)Get the value of an attribute on XML element.Parameters:element Pointer to an XML elementattr An attribute nameReturns:The value of the attribute, or NULL is there is no su
h attribute present5.5.2.6 void∗ ggz_xmlelement_get_data (GGZXMLElement ∗ element)Get the user-supplied data asso
iated with an XML element.Parameters:element Pointer to an XML elementReturns:Pointer to the user-supplied dataGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.5 XML parsing 355.5.2.7 
har∗ ggz_xmlelement_get_text (GGZXMLElement ∗ element)Get an XML element's 
ontent text.Parameters:element Pointer to an XML elementReturns:The text 
ontent of the element5.5.2.8 void ggz_xmlelement_add_text (GGZXMLElement ∗ element, 
onst 
har
∗ text, int len)Append a string to the element's 
ontent text.Parameters:element Pointer to an XML elementtext String to appendlen The string's length, in bytes5.5.2.9 void ggz_xmlelement_free (GGZXMLElement ∗ element)Free the memory asso
iated with an XML element.Parameters:element Pointer to an XML element

Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



36 LibGGZ Module Do
umentation5.6 Debug/error loggingFun
tions for debugging and error messages.Typedefs� typedef void(∗) GGZDebugHandlerFun
 (int priority, 
onst 
har ∗msg)A 
allba
k fun
tion to handle debugging output.Enumerations� enum GGZChe
kType { GGZ_CHECK_NONE = 0x00, GGZ_CHECK_MEM= 0x01 }What memory 
he
ks should we do?Fun
tions� void ggz_debug_init (
onst 
har ∗∗types, 
onst 
har ∗�le)Initialize and 
on�gure debugging for the program.� GGZDebugHandlerFun
 ggz_debug_set_fun
 (GGZDebugHandlerFun
 fun
)Set the debug handler fun
tion.� void ggz_debug_enable (
onst 
har ∗type)Enable a spe
i�
 type of debugging.� void ggz_debug_disable (
onst 
har ∗type)Disable a spe
i�
 type of debugging.� void ggz_debug (
onst 
har ∗type, 
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a debugging message.� void void ggz_log (
onst 
har ∗type, 
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a noti
e message.� void void void ggz_error_sys (
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a sys
all error.� void void void void ggz_error_sys_exit (
onst 
har ∗fmt,...) ggz__-attribute((format(printfLog a fatal sys
all error.� void void void void ggz__attribute ((noreturn))� void ggz_error_msg (
onst 
har ∗fmt,...) ggz__attribute((format(printfLog an error message.� void void ggz_error_msg_exit (
onst 
har ∗fmt,...) ggz__attribute((format(printfGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.6 Debug/error logging 37Log a fatal error message.� void ggz_debug_
leanup (GGZChe
kType 
he
k)Cleans up debugging state and prepares for exit.5.6.1 Detailed Des
riptionFun
tions for debugging and error messages.5.6.2 Typedef Do
umentation5.6.2.1 typedef void(∗) GGZDebugHandlerFun
(int priority, 
onst 
har ∗msg)A 
allba
k fun
tion to handle debugging output.A fun
tion of this type 
an be registered as a 
allba
k handler to handle debugging output, ratherthan having the output go to stderr or to a �le. If this is done, ea
h line of output will be sentdire
tly to this fun
tion (no trailing newline will be appended).See also:ggz_debug_set_fun
 (p. 38)Parameters:priority The priority of the log, i.e. LOG_DEBUG; see syslog()msg The debugging output messageNote:If your program is threaded, this fun
tion must be threadsafe.5.6.3 Enumeration Type Do
umentation5.6.3.1 enum GGZChe
kTypeWhat memory 
he
ks should we do?See also:ggz_debug_
leanup (p. 40)Enumerator:GGZ_CHECK_NONE No 
he
ks.GGZ_CHECK_MEM Memory (leak) 
he
ks.5.6.4 Fun
tion Do
umentation5.6.4.1 void ggz_debug_init (
onst 
har ∗∗ types, 
onst 
har ∗ �le)Initialize and 
on�gure debugging for the program.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



38 LibGGZ Module Do
umentationThis should be 
alled early in the program to set up the debugging routines.Parameters:types A null-terminated list of arbitrary string debugging "types"�le A �le to write debugging output to, or NULL for noneSee also:ggz_debug (p. 39)5.6.4.2 GGZDebugHandlerFun
 ggz_debug_set_fun
 (GGZDebugHandlerFun
fun
)Set the debug handler fun
tion.Call this fun
tion to register a debug handler fun
tion. NULL 
an be passed to disable the debughandler. If set, the debug handler fun
tion will be 
alled to handle debugging output, overridingany �le that had previously been spe
i�ed.Parameters:fun
 The new debug handler fun
tionReturns:The previous debug handler fun
tionNote:This fun
tion is not threadsafe (re-entrant).5.6.4.3 void ggz_debug_enable (
onst 
har ∗ type)Enable a spe
i�
 type of debugging.Any ggz_debug() (p. 39) 
alls that use that type will then be logged.Parameters:type The "type" of debugging to enableSee also:ggz_debug (p. 39)5.6.4.4 void ggz_debug_disable (
onst 
har ∗ type)Disable a spe
i�
 type of debugging.Any ggz_debug() (p. 39) 
alls that use the given type of debugging will then not be logged.Parameters:type The "type" of debugging to disableGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.6 Debug/error logging 39See also:ggz_debug (p. 39)5.6.4.5 void ggz_debug (
onst 
har ∗ type, 
onst 
har ∗ fmt, ...)Log a debugging message.This fun
tion takes a debugging "type" as well as a printf-style list of arguments. It assemblesthe debugging message (printf-style) and logs it if the given type of debugging is enabled.Parameters:type The "type" of debugging (similar to a loglevel)fmt A printf-style format stringSee also:ggz_debug_enable (p. 38), ggz_debug_disable (p. 38)5.6.4.6 void void ggz_log (
onst 
har ∗ type, 
onst 
har ∗ fmt, ...)Log a noti
e message.This fun
tion is nearly identi
al to ggz_debug() (p. 39), ex
ept that if the debugging outputends up passed to the debug handler fun
tion, the priority will be LOG_NOTICE instead ofLOG_DEBUG. This is only of interest to a few programs.Parameters:type The "type" of debugging (similar to a loglevel)fmt A printf-style format stringSee also:ggz_debug (p. 39), ggz_debug_set_fun
 (p. 38)5.6.4.7 void void void ggz_error_sys (
onst 
har ∗ fmt, ...)Log a sys
all error.This logs an error message in a similar manner to ggz_debug() (p. 39)'s debug logging. However,the logging is done regardless of whether debugging is enabled or what debugging types are set.errno and strerror are also used to 
reate a more useful message.Parameters:fmt A printf-style format stringSee also:ggz_debug (p. 39)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



40 LibGGZ Module Do
umentation5.6.4.8 void void void void ggz_error_sys_exit (
onst 
har ∗ fmt, ...)Log a fatal sys
all error.This logs an error message just like ggz_error_sys() (p. 39), and also exits the program.Parameters:fmt A printf-style format string5.6.4.9 void ggz_error_msg (
onst 
har ∗ fmt, ...)Log an error message.This logs an error message in a similar manner to ggz_debug() (p. 39)'s debug logging. However,the logging is done regardless of whether debugging is enabled or what debugging types are set.Parameters:fmt A printf-style format stringNote:This is equivalent to ggz_debug(NULL, ...) with debugging enabled.5.6.4.10 void void ggz_error_msg_exit (
onst 
har ∗ fmt, ...)Log a fatal error message.This logs an error message just like ggz_error_msg() (p. 40), and also exits the program.Parameters:fmt A printf-style format string5.6.4.11 void ggz_debug_
leanup (GGZChe
kType 
he
k)Cleans up debugging state and prepares for exit.This fun
tion should be 
alled right before the program exits. It 
leans up all of the debuggingstate data, in
luding writing out the memory 
he
k data (if enabled) and 
losing the debugging�le (if enabled).Parameters:
he
k A mask of things to 
he
k
Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.7 Mis
ellaneous 
onvenien
e fun
tions 415.7 Mis
ellaneous 
onvenien
e fun
tionsTypedefs� typedef _GGZFile GGZFileStru
ture used internally by ggz_read_line() (p. 43).Fun
tions� 
har ∗ ggz_xml_es
ape (
onst 
har ∗str)Es
ape XML 
hara
ters in a text string.� 
har ∗ ggz_xml_unes
ape (
onst 
har ∗str)Restore es
aped XML 
hara
ters into a text string.� GGZFile ∗ ggz_get_�le_stru
t (int fdes)Setup a �le stru
ture to use with ggz_read_line() (p. 43).� int ggz_make_path (
onst 
har ∗full)Create dire
tories to �ll out a path.� 
har ∗ ggz_read_line (GGZFile ∗�le)Read a line of arbitrary length from a �le.� void ggz_free_�le_stru
t (GGZFile ∗�le)Deallo
ate a �le stru
ture allo
ated via ggz_get_�le_stru
t() (p. 42).� int ggz_str
mp (
onst 
har ∗s1, 
onst 
har ∗s2)String 
omparison fun
tion that is safe with NULLs.� int ggz_str
ase
mp (
onst 
har ∗s1, 
onst 
har ∗s2)Case-insensitive string 
omparison fun
tion that is safe with NULLs The fun
tion returns aninteger less than, equal to, or greater than zero if s1 is found, respe
tively, to be less than, tomat
h, or be greater than s2.5.7.1 Fun
tion Do
umentation5.7.1.1 
har∗ ggz_xml_es
ape (
onst 
har ∗ str)Es
ape XML 
hara
ters in a text string.Parameters:str The string to en
odeReturns:A pointer to a dynami
ally allo
ated string with XML 
hara
ters repla
ed with ampersandtags, or NULL on errorGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



42 LibGGZ Module Do
umentationNote:The dynami
 memory is allo
ated using ggz_mallo
() (p. 10) and the 
aller is expe
ted tolater free this memory using ggz_free() (p. 11). If the original string did not 
ontain any
hara
ters whi
h required es
aping a ggz_strdup() (p. 11) 
opy is returned.5.7.1.2 
har∗ ggz_xml_unes
ape (
onst 
har ∗ str)Restore es
aped XML 
hara
ters into a text string.Parameters:str The string to de
odeReturns:A pointer to a dynami
ally allo
ated string with XML ampersand tags repla
ed with theirnormal ASCII 
hara
ters, or NULL on errorNote:The dyanmi
 memory is allo
ated using ggz_mallo
() (p. 10) and the 
aller is expe
ted tolater free this memory using ggz_free() (p. 11). If the original string did not 
ontain any
hara
ters whi
h required de
oding, a ggz_strdup() (p. 11) 
opy is returned.When using expat, in
oming text is automati
ally unes
aped by the expat library. It istherefore generally not ne
essary to use this fun
tion with expat.5.7.1.3 GGZFile∗ ggz_get_�le_stru
t (int fdes)Setup a �le stru
ture to use with ggz_read_line() (p. 43).Parameters:fdes A preopened integer �le des
riptor to read fromReturns:A pointer to a dynami
ally allo
ated GGZFile (p. 75) stru
tureNote:The user MUST have opened the requested �le for reading before using this fun
tion. When�nished using ggz_read_line() (p. 43), the user should 
leanup this stru
t using ggz_-free_�le_stru
t() (p. 43).5.7.1.4 int ggz_make_path (
onst 
har ∗ full)Create dire
tories to �ll out a path.New dire
tories are 
reated with permissions 700 (S_IRWXU).Parameters:full The full path to be 
reated. Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.7 Mis
ellaneous 
onvenien
e fun
tions 43Returns:0 on su

ess; -1 on failure5.7.1.5 
har∗ ggz_read_line (GGZFile ∗ �le)Read a line of arbitrary length from a �le.Parameters:�le A GGZFile (p. 75) stru
ture allo
ated via ggz_get_�le_stru
t() (p. 42)Returns:A NULL terminated line from the �le of arbitrary length or NULL at end of �leNote:The dynami
 memory is allo
ated using ggz_mallo
() (p. 10) and the 
aller is expe
ted tolater free this memory using ggz_free() (p. 11).5.7.1.6 void ggz_free_�le_stru
t (GGZFile ∗ �le)Deallo
ate a �le stru
ture allo
ated via ggz_get_�le_stru
t() (p. 42).Parameters:�le A GGZFile (p. 75) stru
ture allo
ated via ggz_get_�le_stru
t() (p. 42)Note:The 
aller is expe
ted to 
lose the I/O �le before or after freeing the �le stru
ture.5.7.1.7 int ggz_str
mp (
onst 
har ∗ s1, 
onst 
har ∗ s2)String 
omparison fun
tion that is safe with NULLs.Parameters:s1 First string to 
ompares2 Se
ond string to 
ompareReturns:An integer less than, equal to, or greater than zero if s1 is found, respe
tively, to be less than,to mat
h, or be greater than s2Note:NULL in 
onsidered to be less than any non-NULL string and equal to itselfGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



44 LibGGZ Module Do
umentation5.7.1.8 int ggz_str
ase
mp (
onst 
har ∗ s1, 
onst 
har ∗ s2)Case-insensitive string 
omparison fun
tion that is safe with NULLs The fun
tion returns aninteger less than, equal to, or greater than zero if s1 is found, respe
tively, to be less than, tomat
h, or be greater than s2.NULL in 
onsidered to be less than any non-NULL string and equal to itselfParameters:s1 First string to 
ompares2 Se
ond string to 
ompareReturns:The 
omparison value.

Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 455.8 Easyso
k IOSimple fun
tions for reading/writing binary data a
ross �le des
riptors.De�nes� #de�ne GGZ_SOCKET_DEBUG "so
ket"ggz_debug debugging type for Easyso
k debugging.Typedefs� typedef void(∗) ggzIOError (
onst 
har ∗msg, 
onstGGZIOType type, 
onst int fd, 
onstGGZDataType data)An error fun
tion type.� typedef void(∗) ggzIOExit (int status)An exit fun
tion type.� typedef void(∗) ggzNetworkNotify (
onst 
har ∗address, int so
ket)A network resolver fun
tion type.Enumerations� enum GGZIOType { GGZ_IO_CREATE, GGZ_IO_READ, GGZ_IO_-WRITE, GGZ_IO_ALLOCATE }An error type for the GGZ so
ket fun
tions.� enum GGZDataType {GGZ_DATA_NONE, GGZ_DATA_CHAR, GGZ_DATA_INT, GGZ_-DATA_STRING,GGZ_DATA_FD }A data type for the GGZ so
ket fun
tion error handler.� enum GGZSo
kType { GGZ_SOCK_SERVER, GGZ_SOCK_CLIENT }A so
ket type.Fun
tions� int ggz_set_io_error_fun
 (ggzIOError fun
)Set the ggz/easyso
k error handling fun
tion.� ggzIOError ggz_remove_io_error_fun
 (void)Remove the ggz/easyso
k error handling fun
tion.� int ggz_set_io_exit_fun
 (ggzIOExit fun
)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



46 LibGGZ Module Do
umentationSet the ggz/easyso
k exit fun
tion.� ggzIOExit ggz_remove_io_exit_fun
 (void)Remove the ggz/easyso
k exit fun
tion.� unsigned int ggz_get_io_allo
_limit (void)Get libggz's limit on memory allo
ation.� unsigned int ggz_set_io_allo
_limit (
onst unsigned int limit)Set libggz's limit on memory allo
ation.� int ggz_init_network (void)Initialize the network.� int ggz_set_network_notify_fun
 (ggzNetworkNotify fun
)Set the ggz/easyso
k resolver noti�
ation fun
tion.� 
onst 
har ∗ ggz_resolvename (
onst 
har ∗name)Resolve a host name.� 
onst 
har ∗ ggz_getpeername (int fd, int resolve)Get the IP address or host name of a 
onne
ted peer.� int ggz_make_so
ket (
onstGGZSo
kType type, 
onst unsigned short port, 
onst 
har
∗server)Make a so
ket 
onne
tion.� int ggz_make_so
ket_or_die (
onst GGZSo
kType type, 
onst unsigned short port,
onst 
har ∗server)Make a so
ket 
onne
tion, exiting on error.� int ggz_make_unix_so
ket (
onst GGZSo
kType type, 
onst 
har ∗name)Conne
t to a unix domain so
ket.� int ggz_make_unix_so
ket_or_die (
onstGGZSo
kType type, 
onst 
har ∗name)Conne
t to a unix domain so
ket, exiting on error.� int ggz_write_
har (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket.� void ggz_write_
har_or_die (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket, exiting on error.� int ggz_read_
har (
onst int so
k, 
har ∗data)Read a 
hara
ter value from the given so
ket.� void ggz_read_
har_or_die (
onst int so
k, 
har ∗data)Read a 
hara
ter value from the given so
ket, exiting on error.� int ggz_write_int (
onst int so
k, 
onst int data)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 47Write an integer to the so
ket in network byte order.� void ggz_write_int_or_die (
onst int so
k, 
onst int data)Write an integer to the so
ket, exiting on error.� int ggz_read_int (
onst int so
k, int ∗data)Read an integer from the so
ket in network byte order.� void ggz_read_int_or_die (
onst int so
k, int ∗data)Read an integer from the so
ket, exiting on error.� int ggz_write_string (
onst int so
k, 
onst 
har ∗data)Write a string to the given so
ket.� void ggz_write_string_or_die (
onst int so
k, 
onst 
har ∗data)Write a string to the given so
ket, exiting on error.� int ggz_va_write_string (
onst int so
k, 
onst 
har ∗fmt,...) ggz__-attribute((format(printfWrite a printf-style formatted string to the given so
ket.� int void ggz_va_write_string_or_die (
onst int so
k, 
onst 
har ∗fmt,...) ggz__-attribute((format(printfWrite a formatted string to the so
ket, exiting on error.� int void int ggz_read_string (
onst int so
k, 
har ∗data, 
onst unsigned int len)Read a string from the given so
ket.� void ggz_read_string_or_die (
onst int so
k, 
har ∗data, 
onst unsigned int len)Read a string from the given so
ket, exiting on error.� int ggz_read_string_allo
 (
onst int so
k, 
har ∗∗data)Read and allo
ate a string from the given so
ket.� void ggz_read_string_allo
_or_die (
onst int so
k, 
har ∗∗data)Read and allo
ate string from the given so
ket, exiting on error.� int ggz_write_fd (
onst int so
k, int sendfd)Write a �le des
riptor to the given (lo
al) so
ket.� int ggz_read_fd (
onst int so
k, int ∗re
vfd)Read a �le des
riptor from the given (lo
al) so
ket.� int ggz_writen (
onst int so
k, 
onst void ∗vdata, size_t n)Write a sequen
e of bytes to the so
ket.� int ggz_readn (
onst int so
k, void ∗data, size_t n)Read a sequen
e of bytes from the so
ket.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



48 LibGGZ Module Do
umentation5.8.1 Detailed Des
riptionSimple fun
tions for reading/writing binary data a
ross �le des
riptors.5.8.2 De�ne Do
umentation5.8.2.1 #de�ne GGZ_SOCKET_DEBUG "so
ket"ggz_debug debugging type for Easyso
k debugging.To enable so
ket debugging, add this to the list of debugging types.See also:ggz_debug_enable (p. 38)5.8.3 Typedef Do
umentation5.8.3.1 typedef void(∗) ggzIOError(
onst 
har ∗msg, 
onst GGZIOType type, 
onstint fd, 
onst GGZDataType data)An error fun
tion type.This fun
tion type will be 
alled when there is an error in a GGZ so
ket fun
tion.Parameters:msg The strerror message asso
iated with the errortype The type of error that o

urredfd The so
ket on whi
h the error o

urred, or -1 if not appli
abledata Extra data asso
iated with the error5.8.3.2 typedef void(∗) ggzIOExit(int status)An exit fun
tion type.This fun
tion type will be 
alled to exit the program.Parameters:status The exit value5.8.3.3 typedef void(∗) ggzNetworkNotify(
onst 
har ∗address, int so
ket)A network resolver fun
tion type.This fun
tion type will be 
alled whenever a hostname has been resolved or a so
ket has been
reated asyn
hronously.Parameters:status The IP address of the host nameso
ket File des
riptor or error 
ode like in ggz_make_so
ketGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 495.8.4 Enumeration Type Do
umentation5.8.4.1 enum GGZIOTypeAn error type for the GGZ so
ket fun
tions.If there is a GGZ so
ket error, the registered error handler will be 
alled and will be given one ofthese error types.Enumerator:GGZ_IO_CREATE Error 
reating a so
ket.GGZ_IO_READ Error reading from a so
ket.GGZ_IO_WRITE Error writing to a so
ket.GGZ_IO_ALLOCATE Error when the allo
ation limit is ex
eeded.5.8.4.2 enum GGZDataTypeA data type for the GGZ so
ket fun
tion error handler.If there is a GGZ so
ket error, the registered error handler will be 
alled and will be given one ofthese error data types.Enumerator:GGZ_DATA_NONE No data is asso
iated with the error.GGZ_DATA_CHAR The error o

urred while dealing with a 
har.GGZ_DATA_INT The error o

urred in dealing with an integer.GGZ_DATA_STRING The error o

urred in dealing with a string.GGZ_DATA_FD Error while dealing with a �le des
riptor.5.8.4.3 enum GGZSo
kTypeA so
ket type.These so
ket types are used by ggz_make_so
ket() (p. 53) and friends to de
ide what a
tionsare ne
essary in making a 
onne
tion.Enumerator:GGZ_SOCK_SERVER Just listen on a parti
ular port.GGZ_SOCK_CLIENT Conne
t to a parti
ular port of a server.5.8.5 Fun
tion Do
umentation5.8.5.1 int ggz_set_io_error_fun
 (ggzIOError fun
)Set the ggz/easyso
k error handling fun
tion.Any time an error o

urs in a GGZ so
ket fun
tion, the registered error handling fun
tion willbe 
alled. Use this fun
tion to register a new error fun
tion. Any previous error fun
tion will bedis
arded.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



50 LibGGZ Module Do
umentationParameters:fun
 The new error-handling fun
tionReturns:0TodoShouldn't this fun
tion return a void or ggzIOError?5.8.5.2 ggzIOError ggz_remove_io_error_fun
 (void)Remove the ggz/easyso
k error handling fun
tion.The default behavior when a so
ket failure o

urs in one of the GGZ so
ket fun
tions is to donothing (outside of the fun
tion's return value). This may be overridden by registering an errorhandler with ggz_set_io_error_fun
() (p. 49), but the behavior may be returned by 
allingthis fun
tion to remove the error handler.Returns:The previous error-handling fun
tion, or NULL if none.5.8.5.3 int ggz_set_io_exit_fun
 (ggzIOExit fun
)Set the ggz/easyso
k exit fun
tion.Any of the ∗_or_die() fun
tions will 
all the set exit fun
tion if there is an error. If there is noset fun
tion, exit() will be 
alled.Parameters:fun
 The newly set exit fun
tionReturns:0TodoShouldn't this return a void?5.8.5.4 ggzIOExit ggz_remove_io_exit_fun
 (void)Remove the ggz/easyso
k exit fun
tion.This removes the existing exit fun
tion, if one is set. exit() will then be 
alled to exit the pro-gram.Returns:The old exit fun
tion (or NULL if none)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 515.8.5.5 unsigned int ggz_get_io_allo
_limit (void)Get libggz's limit on memory allo
ation.Returns:The limit to allow on ggz_read_∗_allo
() 
alls, in bytesSee also:ggz_set_io_allo
_limit (p. 51)5.8.5.6 unsigned int ggz_set_io_allo
_limit (
onst unsigned int limit)Set libggz's limit on memory allo
ation.In fun
tions of the form ggz_read_∗_allo
(), libggz will itself allo
ate memory for the ∗ obje
tthat is being read in. This presents an obvious se
urity 
on
ern, so we limit the amount of memorythat 
an be allo
ated. The default value is 32,767 bytes, but it 
an be 
hanged by 
alling thisfun
tion.Parameters:limit The new limit to allow on allo
-style 
alls, in bytesReturns:The previous limitSee also:ggz_get_io_allo
_limit (p. 51)ggz_read_string_allo
 (p. 57)5.8.5.7 int ggz_init_network (void)Initialize the network.This fun
tion will do anything ne
essary to initialize the network to use so
kets (this is neededon some platforms). It should be 
alled at least on
e before any so
kets are put to use. Calling itmore than on
e is harmless. It will be 
alled automati
ally at the start of all GGZ so
ket 
reationfun
tions.Returns:0 on su

ess, negative on failure5.8.5.8 int ggz_set_network_notify_fun
 (ggzNetworkNotify fun
)Set the ggz/easyso
k resolver noti�
ation fun
tion.This fun
tion will be 
alled whenever a resolving task submitted to ggz_resolvename() (p. 52)or ggz_make_so
ket() (p. 53) has �nished.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



52 LibGGZ Module Do
umentationParameters:fun
 The newly set resolver noti�
ation fun
tionReturns:0TodoShouldn't this return a void? (from ggz_set_io_exit_fun
)5.8.5.9 
onst 
har∗ ggz_resolvename (
onst 
har ∗ name)Resolve a host name.In order to prevent blo
king GUIs, this fun
tion 
an handle resolving a hostname into a numeri
aladdress asyn
hronously. The noti�
ation fun
tion will be 
alled whenever it �nishes. It re
eives asits argument the address, whi
h might still be the same hostname in the 
ase of errors. The resultshould be passed to gethostbyname() to re
eive the network data stru
tures. If no noti�
ationfun
tion is set, this fun
tion returns the hostname as it is, without any lookup. If no GAI supportis available, but a noti�
ation fun
tion is set, it is 
alled with the unresolved hostname, too.Parameters:name Hostname to resolveReturns:The hostname in 
ase no noti�
ation fun
tion is set, or NULLTodoShould this resolve syn
hronously in the spe
ial 
ases above?5.8.5.10 
onst 
har∗ ggz_getpeername (int fd, int resolve)Get the IP address or host name of a 
onne
ted peer.This fun
tion tells about the IP address of the peer whi
h is 
onne
ted to the spe
i�ed so
ket.If resolving is enabled, then the hostname is returned instead. In this 
ase, resolving will be ablo
king operation.Parameters:fd Lo
al end �le des
riptor of the 
onne
tionresolve Whether or not to resolve the host nameReturns:IP address or host name of peer, or NULL on errorNote:The string must be ggz_free() (p. 11)d afterwardsGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 535.8.5.11 int ggz_make_so
ket (
onst GGZSo
kType type, 
onst unsigned shortport, 
onst 
har ∗ server)Make a so
ket 
onne
tion.This fun
tion makes a TCP so
ket 
onne
tion.� For a server so
ket, we'll just listen on the given port and a

ept the �rst 
onne
tion that ismade there.� For a 
lient so
ket, we'll 
onne
t to a server that is (hopefully) listening at the given portand hostname.Note that when a ggzNetworkNotify 
allba
k has been set up, this fun
tion returns immediatelyand 
reates the so
ket later on.Parameters:type The type of so
ket (server or 
lient)port The port to listen/
onne
t toserver The server hostname for 
lients, the interfa
e address elseReturns:File des
riptor on su

ess, -1 on 
reation error, -2 on lookup error, -3 when using asyn
hronous
reation5.8.5.12 int ggz_make_so
ket_or_die (
onst GGZSo
kType type, 
onst unsignedshort port, 
onst 
har ∗ server)Make a so
ket 
onne
tion, exiting on error.Aside from the error 
ondition, this is identi
al to ggz_make_so
ket() (p. 53).5.8.5.13 int ggz_make_unix_so
ket (
onst GGZSo
kType type, 
onst 
har ∗name)Conne
t to a unix domain so
ket.This fun
tion 
onne
ts to a unix domain so
ket, a so
ket asso
iated with a �le on the VFS.� For a server so
ket, we unlink the so
ket �le �rst and then 
reate it.� For a 
lient so
ket, we 
onne
t to a pre-existing so
ket �le.Parameters:type The type of so
ket (server or 
lient)name The name of the so
ket �leReturns:The so
ket FD on su

ess, -1 on errorNote:When possible, this should not be used. Use so
ketpair() instead.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



54 LibGGZ Module Do
umentation5.8.5.14 int ggz_make_unix_so
ket_or_die (
onst GGZSo
kType type, 
onst
har ∗ name)Conne
t to a unix domain so
ket, exiting on error.Aside from the error 
ondition, this is identi
al to ggz_make_unix_so
ket() (p. 53).5.8.5.15 int ggz_write_
har (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket.This fun
tion will write a single 
hara
ter to the so
ket. The 
hara
ter will be readable at theother end with ggz_read_
har.Parameters:so
k The so
ket �le des
riptor to write todata A single 
hara
ter to writeReturns:0 on su

ess, -1 on error5.8.5.16 void ggz_write_
har_or_die (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket, exiting on error.Parameters:so
k The so
ket �le des
riptor to write todata A single 
hara
ter to writeNote:Aside from error handling, this is identi
al to ggz_write_
har() (p. 54).5.8.5.17 int ggz_read_
har (
onst int so
k, 
har ∗ data)Read a 
hara
ter value from the given so
ket.This fun
tion will read a single 
hara
ter (as written by ggz_write_
har() (p. 54)) from aso
ket. It pla
es the value into the 
hara
ter pointed to.Parameters:so
k The so
ket �le des
riptor to read fromdata A pointer to a single 
hara
terReturns:0 on su

ess, -1 on error Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 555.8.5.18 void ggz_read_
har_or_die (
onst int so
k, 
har ∗ data)Read a 
hara
ter value from the given so
ket, exiting on error.Parameters:so
k The so
ket �le des
riptor to read fromdata A pointer to a single 
hara
terNote:Aside from error handling, this is identi
al to ggz_read_
har() (p. 54).5.8.5.19 int ggz_write_int (
onst int so
k, 
onst int data)Write an integer to the so
ket in network byte order.ggz_write_int() (p. 55) and ggz_read_int() (p. 55) 
an be used to send an integer a
ross aso
ket. The integer will be sent in network byte order, so the fun
tions may safely be used a
rossa network. Note, though, that it is probably not safe to use this fun
tion to send stru
ts or otherdata that may use a di�erent representation than a simple integer.Parameters:so
k The so
ket to write todata The integer to writeReturns:0 on su

ess, -1 on error5.8.5.20 void ggz_write_int_or_die (
onst int so
k, 
onst int data)Write an integer to the so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_write_int() (p. 55).5.8.5.21 int ggz_read_int (
onst int so
k, int ∗ data)Read an integer from the so
ket in network byte order.See also:ggz_write_int (p. 55)Parameters:so
k The so
ket to read fromdata A pointer to an integer in whi
h to pla
e the dataReturns:0 on su

ess, -1 on errorGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



56 LibGGZ Module Do
umentation5.8.5.22 void ggz_read_int_or_die (
onst int so
k, int ∗ data)Read an integer from the so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_read_int.5.8.5.23 int ggz_write_string (
onst int so
k, 
onst 
har ∗ data)Write a string to the given so
ket.This fun
tion will write a full string to the given so
ket. The string may be read at the other endby ggz_read_string() (p. 57) and friends.Parameters:so
k The so
ket �le des
riptor to write todata A pointer to the string to writeReturns:0 on su

ess, -1 on error5.8.5.24 void ggz_write_string_or_die (
onst int so
k, 
onst 
har ∗ data)Write a string to the given so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_write_string() (p. 56).5.8.5.25 int ggz_va_write_string (
onst int so
k, 
onst 
har ∗ fmt, ...)Write a printf-style formatted string to the given so
ket.This fun
tion allows a format string and a list of arguments to be passed in. The fun
tion willassemble the string (printf-style) and write it to the so
ket.Parameters:so
k The so
ket �le des
riptor to write tofmt A printf-style formatting string... A printf-style list of argumentsNote:This fun
tion will write identi
ally to ggz_write_string() (p. 56).5.8.5.26 int void ggz_va_write_string_or_die (
onst int so
k, 
onst 
har ∗ fmt,...)Write a formatted string to the so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_va_write_string.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 575.8.5.27 int void int ggz_read_string (
onst int so
k, 
har ∗ data, 
onst unsignedint len)Read a string from the given so
ket.This fun
tion will read a full string from the given so
ket. The string may be written at the otherend by ggz_write_string() (p. 56) and friends. The length of the string is given as well to avoidbu�er overruns; any 
hara
ters beyond this will be lost.Parameters:so
k The so
ket �le des
riptor to read fromdata A pointer to the string to read; it will be 
hangedlen The length of the string pointed to by dataReturns:0 on su

ess, -1 on error5.8.5.28 void ggz_read_string_or_die (
onst int so
k, 
har ∗ data, 
onst unsignedint len)Read a string from the given so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_read_string() (p. 57).5.8.5.29 int ggz_read_string_allo
 (
onst int so
k, 
har ∗∗ data)Read and allo
ate a string from the given so
ket.This fun
tion reads a string from the so
ket, just like ggz_read_string() (p. 57). But insteadof passing in a pre-allo
ated bu�er to write in, here we pass a pointer to a string pointer:
har* str;if (ggz_read_string_allo
(fd, &str) >= 0) {// ... handle the string ...ggz_free(str);}Parameters:so
k The so
ket �le des
riptor to read fromdata A pointer to an empty string pointerReturns:0 on su

ess, -1 on errorNote:The use of this fun
tion is a se
urity risk.See also:ggz_set_io_allo
_limit (p. 51)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



58 LibGGZ Module Do
umentation5.8.5.30 void ggz_read_string_allo
_or_die (
onst int so
k, 
har ∗∗ data)Read and allo
ate string from the given so
ket, exiting on error.Aside from the error 
ondition, this fun
tion is identi
al to ggz_read_string_allo
() (p. 57).5.8.5.31 int ggz_write_fd (
onst int so
k, int sendfd)Write a �le des
riptor to the given (lo
al) so
ket.ggz_write_fd() (p. 58) and ggz_read_fd() (p. 58) handle the rather tri
ky task of sending a�le des
riptor a
ross a so
ket. The FD is written with ggz_write_fd() (p. 58) and 
an be readat the other end by ggz_read_fd() (p. 58). Note that this will only work for lo
al so
kets (i.e.not over the network). Many thanks to Ri
hard Stevens and his wonderful books, from whi
hthese fun
tions 
ome.Parameters:so
k The so
ket to write tosendfd The FD to send a
ross the so
ketReturns:0 on su

ess, -1 on error5.8.5.32 int ggz_read_fd (
onst int so
k, int ∗ re
vfd)Read a �le des
riptor from the given (lo
al) so
ket.See also:ggz_write_fd (p. 58)Parameters:so
k The so
ket to read fromre
vfd The FD that is readReturns:0 on su

ess, -1 on error5.8.5.33 int ggz_writen (
onst int so
k, 
onst void ∗ vdata, size_t n)Write a sequen
e of bytes to the so
ket.ggz_writen() (p. 58) and ggz_readn() (p. 59) are used to send an arbitrary quantity of rawdata a
ross the a so
ket. The data is written with ggz_writen() (p. 58) and 
an be read at theother end with ggz_readn() (p. 59). Many thanks to Ri
hard Stevens and his wonderful books,from whi
h these fun
tions 
ome.Parameters:so
k The so
ket to write to Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.8 Easyso
k IO 59vdata A pointer to the data to writen The number of bytes of data to write from vdataReturns:0 on su

ess, -1 on error5.8.5.34 int ggz_readn (
onst int so
k, void ∗ data, size_t n)Read a sequen
e of bytes from the so
ket.See also:ggz_writen (p. 58)Parameters:so
k The so
ket to read fromdata A pointer a bu�er of size >= n in whi
h to pla
e the datan The number of bytes to readReturns:0 on su

ess, -1 on errorNote:You must know how mu
h data you want BEFORE 
alling this fun
tion.
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60 LibGGZ Module Do
umentation5.9 Se
urity fun
tionsAll fun
tions related to en
ryption and en
oding go here.Data Stru
tures� stru
t hash_tHash data stru
ture.Enumerations� enum GGZTLSType { GGZ_TLS_CLIENT, GGZ_TLS_SERVER }TLS operation mode.� enum GGZTLSVeri�
ationType { GGZ_TLS_VERIFY_NONE, GGZ_TLS_-VERIFY_PEER }TLS veri�
ation type.Fun
tions� hash_t ggz_hash_
reate (
onst 
har ∗algo, 
onst 
har ∗text)Create a hash over a text.� hash_t ggz_hma
_
reate (
onst 
har ∗algo, 
onst 
har ∗text, 
onst 
har ∗se
ret)Create a HMAC hash over a text.� 
har ∗ ggz_base16_en
ode (
onst 
har ∗text, int length)En
odes text to base16.� 
har ∗ ggz_base64_en
ode (
onst 
har ∗text, int length)En
odes text to base64.� 
har ∗ ggz_base64_de
ode (
onst 
har ∗text, int length)De
odes text from base64.� void ggz_tls_init (
onst 
har ∗
ert�le, 
onst 
har ∗key�le, 
onst 
har ∗password)Initialize TLS support on the server side.� int ggz_tls_support_query (void)Che
k TLS support.� 
onst 
har ∗ ggz_tls_support_name (void)Name of the TLS implementation.� int ggz_tls_enable_fd (int fdes, GGZTLSType whoami,GGZTLSVeri�
ationTypeverify)Enable TLS for a �le des
riptor.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.9 Se
urity fun
tions 61� int ggz_tls_disable_fd (int fdes)Disable TLS for a �le des
riptor.� size_t ggz_tls_write (int fd, void ∗ptr, size_t n)Write some bytes to a se
ured �le des
riptor.� size_t ggz_tls_read (int fd, void ∗ptr, size_t n)Read from a se
ured �le des
riptor.5.9.1 Detailed Des
riptionAll fun
tions related to en
ryption and en
oding go here.En
ryption fun
tions use g
rypt, and will always fail if support for g
rypt has not been 
ompiledin. En
oding fun
tions will always be available.5.9.2 Enumeration Type Do
umentation5.9.2.1 enum GGZTLSTypeTLS operation mode.Hints whether the TLS handshake will happen in either 
lient or server mode.See also:ggz_tls_enable_fd (p. 64)Enumerator:GGZ_TLS_CLIENT Operate as 
lient.GGZ_TLS_SERVER Operate as server.5.9.2.2 enum GGZTLSVeri�
ationTypeTLS veri�
ation type.The authenti
ation (veri�
ation) model to be used for the handshake. None means that no 
er-ti�
ate is validated.See also:ggz_tls_enable_fd (p. 64)Enumerator:GGZ_TLS_VERIFY_NONE Don't perform veri�
ation.GGZ_TLS_VERIFY_PEER Perform validation of the server's 
ert.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



62 LibGGZ Module Do
umentation5.9.3 Fun
tion Do
umentation5.9.3.1 hash_t ggz_hash_
reate (
onst 
har ∗ algo, 
onst 
har ∗ text)Create a hash over a text.A hash sum over a given text is 
reated, using the given algorithm. Spa
e is allo
ated as needed.Parameters:algo The algorithm, like md5 or sha1text Plain text used to 
al
ulate the hash sumReturns:Hash value in a stru
ture5.9.3.2 hash_t ggz_hma
_
reate (
onst 
har ∗ algo, 
onst 
har ∗ text, 
onst 
har ∗se
ret)Create a HMAC hash over a text.Creates a hash sum using a se
ret key. Spa
e is allo
ated as needed and must be freed afterwards.Parameters:algo The algorithm to use, like md5 or sha1text Plain text used to 
al
ulate the hash sumse
ret Se
ret key to be used for the HMAC 
reationReturns:Hash value in a stru
ture5.9.3.3 
har∗ ggz_base16_en
ode (
onst 
har ∗ text, int length)En
odes text to base16.Plain text with possibly unsafe 
hara
ters is 
onverted to the base16 (hex) format through thisfun
tion. The returned string is allo
ated internally and must be freed.Parameters:text Plain text to en
odelength Length of the text (whi
h may 
ontain binary 
hara
ters), in bytesReturns:Base16 representation of the textGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.9 Se
urity fun
tions 635.9.3.4 
har∗ ggz_base64_en
ode (
onst 
har ∗ text, int length)En
odes text to base64.Plain text with possibly unsafe 
hara
ters is 
onverted to the base64 format through this fun
tion.The returned string is allo
ated internally and must be freed.Parameters:text Plain text to en
odelength Length of the text (whi
h may 
ontain binary 
hara
ters), in bytesReturns:Base64 representation of the text5.9.3.5 
har∗ ggz_base64_de
ode (
onst 
har ∗ text, int length)De
odes text from base64.This is the reverse fun
tion to ggz_base64_en
ode() (p. 63). It will also allo
ate spa
e asneeded.Parameters:text Text in base64 formatlength Length of the text, in bytesReturns:Native representation, may 
ontain binary 
hara
ters5.9.3.6 void ggz_tls_init (
onst 
har ∗ 
ert�le, 
onst 
har ∗ key�le, 
onst 
har ∗password)Initialize TLS support on the server side.This fun
tion sets up the ne
essary initialization values. It must be 
alled by both the 
lient andthe server before any other TLS operations 
an take pla
e. The 
lient 
an pass NULL values forall parameters.Parameters:
ert�le File 
ontaining the 
erti�
ate, or NULLkey�le File 
ontaining the private key, or NULLpassword Password to the private key, or NULL5.9.3.7 int ggz_tls_support_query (void)Che
k TLS support.Che
ks if real TLS support is available or 
ommuni
ation will fall ba
k to unen
rypted 
onne
tions.Even in the 
ase of support, individual 
onne
tions might still be unen
rypted if the handshakefails.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



64 LibGGZ Module Do
umentationReturns:1 if TLS is supported, 0 if no support is presentSee also:ggz_tls_enable_fd (p. 64)5.9.3.8 
onst 
har∗ ggz_tls_support_name (void)Name of the TLS implementation.Returns the name of the TLS layer implementation used to en
rypt 
onne
tions.Returns:TLS implementation name, or NULL if no TLS support is presentSee also:ggz_tls_support_query (p. 63)5.9.3.9 int ggz_tls_enable_fd (int fdes, GGZTLSType whoami,GGZTLSVeri�
ationType verify)Enable TLS for a �le des
riptor.A TLS handshake is performed for an existing 
onne
tion on the given �le des
riptor. On su

ess,all 
onse
utive data will be en
rypted.Parameters:fdes File des
riptor in questionwhoami Operation mode (
lient or server)verify Veri�
ation modeReturns:1 on su

ess, 0 on failure5.9.3.10 int ggz_tls_disable_fd (int fdes)Disable TLS for a �le des
riptor.An existing TLS 
onne
tion is reset to a normal 
onne
tion on whi
h all 
ommuni
ation happenswithout en
ryption.Parameters:fdes File des
riptor in questionReturns:1 on su

ess, 0 on failure Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



5.9 Se
urity fun
tions 655.9.3.11 size_t ggz_tls_write (int fd, void ∗ ptr, size_t n)Write some bytes to a se
ured �le des
riptor.This fun
tion a
ts as a TLS-aware wrapper for write(2).Parameters:fd File des
riptor to useptr Pointer to the data to writen Length of the data to write, in bytesReturns:A
tual number of bytes written5.9.3.12 size_t ggz_tls_read (int fd, void ∗ ptr, size_t n)Read from a se
ured �le des
riptor.This fun
tion a
ts as a TLS-aware wrapper for read(2).Parameters:fd File des
riptor to useptr Pointer to a bu�er to store the data inton Number of bytes to read, and minimum size of the bu�erReturns:A
tually read number of bytes
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Chapter 6LibGGZ Data Stru
tureDo
umentation
6.1 _GGZList Stru
t Referen
eSimple doubly-linked list.#in
lude <ggz.h>Data Fields� GGZListEntry ∗ headPointer to the �rst node in the list.� GGZListEntry ∗ tailPointer to the last node in the list.� ggzEntryCompare 
ompare_fun
Fun
tion used to 
ompare data entries.� ggzEntryCreate 
reate_fun
Fun
tion used to 
opy data entries.� ggzEntryDestroy destroy_fun
Fun
tion used to destroy data entries.� int optionsList options.� int entriesThe 
urrent number of list entries (ie.



68 LibGGZ Data Stru
ture Do
umentation6.1.1 Detailed Des
riptionSimple doubly-linked list.Do not a

ess these members dire
tly. Instead use a

essor fun
tions.6.1.2 Field Do
umentation6.1.2.1 int _GGZList::entriesThe 
urrent number of list entries (ie.list length)The do
umentation for this stru
t was generated from the following �le:� ggz.h
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6.2 _GGZListEntry Stru
t Referen
e 696.2 _GGZListEntry Stru
t Referen
eA single entry in a GGZList (p. 24).#in
lude <ggz.h>Data Fields� void ∗ dataPointer to data for this node.� _GGZListEntry ∗ nextPointer to next nodes in the list.� _GGZListEntry ∗ prevPointer to previous node in the list.6.2.1 Detailed Des
riptionA single entry in a GGZList (p. 24).Do not a

ess these members dire
tly, but use the ggz_list_get_data() (p. 27), ggz_list_-next() (p. 26) and ggz_list_prev() (p. 26) a

essor fun
tions instead.The do
umentation for this stru
t was generated from the following �le:� ggz.h
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70 LibGGZ Data Stru
ture Do
umentation6.3 _GGZXMLElement Stru
t Referen
eObje
t representing a single XML element.#in
lude <ggz.h>Data Fields� 
har ∗ tagThe name of the element.� 
har ∗ textText 
ontent of an element.� GGZList ∗ attributesList of attributes on the element.� void ∗ dataExtra data asso
iated with tag (usually gleaned from 
hildren).� void(∗ free )(stru
t _GGZXMLElement ∗)Fun
tion to free allo
ated memory.� void(∗ pro
ess )(void ∗, stru
t _GGZXMLElement ∗)Fun
tion to "pro
ess" tag.6.3.1 Detailed Des
riptionObje
t representing a single XML element.Ex
ept for "pro
ess", do not a

ess these members dire
tly. Instead use the provided a

essorfun
tions. "pro
ess" is meant to be invoked as a method on instan
es of GGZXMLElement.The do
umentation for this stru
t was generated from the following �le:� ggz.h
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6.4 hash_t Stru
t Referen
e 716.4 hash_t Stru
t Referen
eHash data stru
ture.#in
lude <ggz.h>Data Fields� 
har ∗ hashHash value.� int hashlenLength of the hash value, in bytes.6.4.1 Detailed Des
riptionHash data stru
ture.Contains a string and its length, so that NULL-safe fun
tions are possible.The do
umentation for this stru
t was generated from the following �le:� ggz.h
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Chapter 7LibGGZ File Do
umentation
7.1 ggz.h File Referen
eAuthor:Brent M.#in
lude <sys/types.h>Data Stru
tures� stru
t _GGZListEntryA single entry in a GGZList (p. 24).� stru
t _GGZListSimple doubly-linked list.� stru
t _GGZXMLElementObje
t representing a single XML element.� stru
t hash_tHash data stru
ture.De�nes� #de�ne LIBGGZ_VERSION_MAJOR 0� #de�ne LIBGGZ_VERSION_MINOR 0� #de�ne LIBGGZ_VERSION_MICRO 14� #de�ne LIBGGZ_VERSION_IFACE "5:0:3"� #de�ne ggz__attribute(att)Allow easy use of GCC's "attribute" ma
ro for debugging.� #de�ne _GGZFUNCTION_ __FUNCTION__� #de�ne GGZ_MEM_DEBUG "ggz_mem"



74 LibGGZ File Do
umentationDebugging type for memory debugging.� #de�ne ggz_mallo
(size) _ggz_mallo
(size, _GGZFUNCTION_ " in " __FILE__, _-_LINE__)Ma
ro for memory allo
ation.� #de�ne ggz_reallo
(mem, size) _ggz_reallo
(mem, size, _GGZFUNCTION_ " in " _-_FILE__, __LINE__)Ma
ro for resizing previously allo
ated memory.� #de�ne ggz_free(mem) _ggz_free(mem, _GGZFUNCTION_ " in " __FILE__, __-LINE__)Ma
ro for freeing memory previously allo
ated.� #de�ne ggz_strdup(string) _ggz_strdup(string, _GGZFUNCTION_ " in " __FILE__,__LINE__)Ma
ro for dupli
ating string.� #de�ne GGZ_CONF_DEBUG "ggz_
onf"Debugging type for 
on�g-�le debugging.� #de�ne GGZ_LIST_REPLACE_DUPS 0x00Overwrite dupli
ate values on insert.� #de�ne GGZ_LIST_ALLOW_DUPS 0x01Allow dupli
ate data entries to exist in the list.� #de�ne GGZ_SOCKET_DEBUG "so
ket"ggz_debug debugging type for Easyso
k debugging.Typedefs� typedef int(∗) ggzEntryCompare (
onst void ∗a, 
onst void ∗b)A fun
tion type for doing data 
omparison on two items in a GGZList (p. 24).� typedef void ∗(∗) ggzEntryCreate (void ∗data)A fun
tion type for 
reating a 
opy of a data item for insertion into a GGZList (p. 24).� typedef void(∗) ggzEntryDestroy (void ∗data)A fun
tion type to destroy an entry in a GGZList (p. 24).� typedef _GGZListEntry GGZListEntryA single entry in a GGZList (p. 24).� typedef _GGZList GGZListSimple doubly-linked list.� typedef _GGZList GGZSta
kSimple implementation of sta
ks using GGZList (p. 24).Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



7.1 ggz.h File Referen
e 75� typedef _GGZXMLElement GGZXMLElementObje
t representing a single XML element.� typedef void(∗) GGZDebugHandlerFun
 (int priority, 
onst 
har ∗msg)A 
allba
k fun
tion to handle debugging output.� typedef _GGZFile GGZFileStru
ture used internally by ggz_read_line() (p. 43).� typedef void(∗) ggzIOError (
onst 
har ∗msg, 
onstGGZIOType type, 
onst int fd, 
onstGGZDataType data)An error fun
tion type.� typedef void(∗) ggzIOExit (int status)An exit fun
tion type.� typedef void(∗) ggzNetworkNotify (
onst 
har ∗address, int so
ket)A network resolver fun
tion type.Enumerations� enum GGZConfType { GGZ_CONF_RDONLY = ((unsigned 
har) 0x01), GGZ_-CONF_RDWR = ((unsigned 
har) 0x02), GGZ_CONF_CREATE = ((unsigned
har) 0x04) }Spe
i�es the mode for opening a 
on�guration �le.� enum GGZChe
kType { GGZ_CHECK_NONE = 0x00, GGZ_CHECK_MEM= 0x01 }What memory 
he
ks should we do?� enum GGZIOType { GGZ_IO_CREATE, GGZ_IO_READ, GGZ_IO_-WRITE, GGZ_IO_ALLOCATE }An error type for the GGZ so
ket fun
tions.� enum GGZDataType {GGZ_DATA_NONE, GGZ_DATA_CHAR, GGZ_DATA_INT, GGZ_-DATA_STRING,GGZ_DATA_FD }A data type for the GGZ so
ket fun
tion error handler.� enum GGZSo
kType { GGZ_SOCK_SERVER, GGZ_SOCK_CLIENT }A so
ket type.� enum GGZTLSType { GGZ_TLS_CLIENT, GGZ_TLS_SERVER }TLS operation mode.� enum GGZTLSVeri�
ationType { GGZ_TLS_VERIFY_NONE, GGZ_TLS_-VERIFY_PEER }Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



76 LibGGZ File Do
umentationTLS veri�
ation type.Fun
tions� void ∗ _ggz_mallo
 (
onst size_t size, 
onst 
har ∗tag, int line)Fun
tion to a
tually perform memory allo
ation.� void ∗ _ggz_reallo
 (
onst void ∗ptr, 
onst size_t size, 
onst 
har ∗tag, int line) ggz__-attribute((warn_unused_result))Fun
tion to perform memory reallo
ation.� int _ggz_free (
onst void ∗ptr, 
onst 
har ∗tag, int line)Fun
tion to free allo
ated memory.� 
har ∗ _ggz_strdup (
onst 
har ∗ptr, 
onst 
har ∗tag, int line) ggz__attribute((warn_-unused_result))Fun
tion to 
opy a string.� 
har ∗ ggz_strn
py (
har ∗dst, 
onst 
har ∗sr
, size_t n)Safe version of strn
py.� int ggz_memory_
he
k (void)Che
k memory allo
ated against memory freed and display any dis
repan
ies.� void ggz_
onf_
leanup (void)Closes all open 
on�guration �les.� void ggz_
onf_
lose (int handle)Closes one 
on�guration �le.� int ggz_
onf_parse (
onst 
har ∗path, 
onst GGZConfType options)Opens a 
on�guration �le and parses the variables so they 
an be retrieved with the a

ess fun
-tions.� int ggz_
onf_
ommit (int handle)Commits any 
hanged variables to the 
on�guration �le.� int ggz_
onf_write_string (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, 
onst 
har
∗value)Writes a string value to a se
tion and key in an open 
on�guration �le.� int ggz_
onf_write_int (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int value)Writes an integer value to a se
tion and key in an open 
on�guration �le.� int ggz_
onf_write_list (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int arg
, 
har
∗∗argv)Writes a list of string values to a se
tion and key in an open 
on�guration �le.Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen
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e 77� 
har ∗ ggz_
onf_read_string (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, 
onst
har ∗def)Reads a string value from an open 
on�guration �le.� int ggz_
onf_read_int (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int def)Reads an integer value from an open 
on�guration �le.� int ggz_
onf_read_list (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key, int ∗arg
p, 
har
∗∗∗argvp)Reads a list of string values from an open 
on�guration �le.� int ggz_
onf_remove_se
tion (int handle, 
onst 
har ∗se
tion)This will remove an entire se
tion and all its asso
iated keys from a 
on�guration �le.� int ggz_
onf_remove_key (int handle, 
onst 
har ∗se
tion, 
onst 
har ∗key)This will remove a single key from a 
on�guration �le.� int ggz_
onf_get_se
tions (int handle, int ∗arg
p, 
har ∗∗∗argvp)This fun
tion returns a list of all se
tions in a 
on�g �le.� int ggz_
onf_get_keys (int handle, 
onst 
har ∗se
tion, int ∗arg
p, 
har ∗∗∗argvp)This fun
tion returns a list of all keys within a se
tion in a 
on�g �le.� GGZList ∗ ggz_list_
reate (ggzEntryCompare 
ompare_fun
, ggzEntryCreate
reate_fun
, ggzEntryDestroy destroy_fun
, int options)Create a new GGZList (p. 24).� int ggz_list_insert (GGZList ∗list, void ∗data)Insert data into a list.� GGZListEntry ∗ ggz_list_head (GGZList ∗list)Get the �rst node of a list.� GGZListEntry ∗ ggz_list_tail (GGZList ∗list)Get the last node of a list.� GGZListEntry ∗ ggz_list_next (GGZListEntry ∗entry)Get the next node of a list.� GGZListEntry ∗ ggz_list_prev (GGZListEntry ∗entry)Get the previous node of a list.� void ∗ ggz_list_get_data (GGZListEntry ∗entry)Retrieve the data stored in a list entry.� GGZListEntry ∗ ggz_list_sear
h (GGZList ∗list, void ∗data)Sear
h for a spe
i�ed data item in the list.� GGZListEntry ∗ ggz_list_sear
h_alt (GGZList ∗list, void ∗data, ggzEntry-Compare 
ompare_fun
)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



78 LibGGZ File Do
umentationSear
h for a spe
i�ed data item in the list using a provided 
omparison fun
tion.� void ggz_list_delete_entry (GGZList ∗list, GGZListEntry ∗entry)Removes an entry from a list, 
alling a destru
tor if registered.� void ggz_list_free (GGZList ∗list)Free all resour
es asso
iated with a list.� int ggz_list_
ount (GGZList ∗list)Get the length of the list.� int ggz_list_
ompare_str (void ∗a, void ∗b)Compare two 
hara
ter strings.� void ∗ ggz_list_
reate_str (void ∗data)Copy a 
hara
ter string.� void ggz_list_destroy_str (void ∗data)Free a 
hara
ter string.� GGZSta
k ∗ ggz_sta
k_new (void)Create a new sta
k.� void ggz_sta
k_push (GGZSta
k ∗sta
k, void ∗data)Push a data item onto the top of the sta
k.� void ∗ ggz_sta
k_pop (GGZSta
k ∗sta
k)Pop the top item o� of the sta
k.� void ∗ ggz_sta
k_top (GGZSta
k ∗sta
k)Get the top item on the sta
k without popping it.� void ggz_sta
k_free (GGZSta
k ∗sta
k)Free the sta
k.� GGZXMLElement ∗ ggz_xmlelement_new (
onst 
har ∗tag, 
onst 
har ∗
onst ∗attrs,void(∗pro
ess)(void ∗, GGZXMLElement ∗), void(∗free)(GGZXMLElement ∗))Create a new GGZXMLElement (p. 75) element.� void ggz_xmlelement_init (GGZXMLElement ∗element, 
onst 
har ∗tag,
onst 
har ∗
onst ∗attrs, void(∗pro
ess)(void ∗, GGZXMLElement ∗),void(∗free)(GGZXMLElement ∗))Initialize a GGZXMLElement (p. 75).� void ggz_xmlelement_set_data (GGZXMLElement ∗element, void ∗data)Set an
illary data on a GGZXMLElement (p. 75) obje
t.� 
onst 
har ∗ ggz_xmlelement_get_tag (GGZXMLElement ∗element)Get an XML element's name. Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen
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e 79� 
onst 
har ∗ ggz_xmlelement_get_attr (GGZXMLElement ∗element, 
onst 
har
∗attr)Get the value of an attribute on XML element.� void ∗ ggz_xmlelement_get_data (GGZXMLElement ∗element)Get the user-supplied data asso
iated with an XML element.� 
har ∗ ggz_xmlelement_get_text (GGZXMLElement ∗element)Get an XML element's 
ontent text.� void ggz_xmlelement_add_text (GGZXMLElement ∗element, 
onst 
har ∗text, intlen)Append a string to the element's 
ontent text.� void ggz_xmlelement_free (GGZXMLElement ∗element)Free the memory asso
iated with an XML element.� void ggz_debug_init (
onst 
har ∗∗types, 
onst 
har ∗�le)Initialize and 
on�gure debugging for the program.� GGZDebugHandlerFun
 ggz_debug_set_fun
 (GGZDebugHandlerFun
 fun
)Set the debug handler fun
tion.� void ggz_debug_enable (
onst 
har ∗type)Enable a spe
i�
 type of debugging.� void ggz_debug_disable (
onst 
har ∗type)Disable a spe
i�
 type of debugging.� void ggz_debug (
onst 
har ∗type, 
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a debugging message.� void void ggz_log (
onst 
har ∗type, 
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a noti
e message.� void void void ggz_error_sys (
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a sys
all error.� void void void void ggz_error_sys_exit (
onst 
har ∗fmt,...) ggz__-attribute((format(printfLog a fatal sys
all error.� void void void void ggz__attribute ((noreturn))� void ggz_error_msg (
onst 
har ∗fmt,...) ggz__attribute((format(printfLog an error message.� void void ggz_error_msg_exit (
onst 
har ∗fmt,...) ggz__attribute((format(printfLog a fatal error message.� void ggz_debug_
leanup (GGZChe
kType 
he
k)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



80 LibGGZ File Do
umentationCleans up debugging state and prepares for exit.� 
har ∗ ggz_xml_es
ape (
onst 
har ∗str)Es
ape XML 
hara
ters in a text string.� 
har ∗ ggz_xml_unes
ape (
onst 
har ∗str)Restore es
aped XML 
hara
ters into a text string.� GGZFile ∗ ggz_get_�le_stru
t (int fdes)Setup a �le stru
ture to use with ggz_read_line() (p. 43).� int ggz_make_path (
onst 
har ∗full)Create dire
tories to �ll out a path.� 
har ∗ ggz_read_line (GGZFile ∗�le)Read a line of arbitrary length from a �le.� void ggz_free_�le_stru
t (GGZFile ∗�le)Deallo
ate a �le stru
ture allo
ated via ggz_get_�le_stru
t() (p. 42).� int ggz_str
mp (
onst 
har ∗s1, 
onst 
har ∗s2)String 
omparison fun
tion that is safe with NULLs.� int ggz_str
ase
mp (
onst 
har ∗s1, 
onst 
har ∗s2)Case-insensitive string 
omparison fun
tion that is safe with NULLs The fun
tion returns aninteger less than, equal to, or greater than zero if s1 is found, respe
tively, to be less than, tomat
h, or be greater than s2.� int ggz_set_io_error_fun
 (ggzIOError fun
)Set the ggz/easyso
k error handling fun
tion.� ggzIOError ggz_remove_io_error_fun
 (void)Remove the ggz/easyso
k error handling fun
tion.� int ggz_set_io_exit_fun
 (ggzIOExit fun
)Set the ggz/easyso
k exit fun
tion.� ggzIOExit ggz_remove_io_exit_fun
 (void)Remove the ggz/easyso
k exit fun
tion.� unsigned int ggz_get_io_allo
_limit (void)Get libggz's limit on memory allo
ation.� unsigned int ggz_set_io_allo
_limit (
onst unsigned int limit)Set libggz's limit on memory allo
ation.� int ggz_init_network (void)Initialize the network.� int ggz_set_network_notify_fun
 (ggzNetworkNotify fun
)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



7.1 ggz.h File Referen
e 81Set the ggz/easyso
k resolver noti�
ation fun
tion.� 
onst 
har ∗ ggz_resolvename (
onst 
har ∗name)Resolve a host name.� 
onst 
har ∗ ggz_getpeername (int fd, int resolve)Get the IP address or host name of a 
onne
ted peer.� int ggz_make_so
ket (
onstGGZSo
kType type, 
onst unsigned short port, 
onst 
har
∗server)Make a so
ket 
onne
tion.� int ggz_make_so
ket_or_die (
onst GGZSo
kType type, 
onst unsigned short port,
onst 
har ∗server)Make a so
ket 
onne
tion, exiting on error.� int ggz_make_unix_so
ket (
onst GGZSo
kType type, 
onst 
har ∗name)Conne
t to a unix domain so
ket.� int ggz_make_unix_so
ket_or_die (
onstGGZSo
kType type, 
onst 
har ∗name)Conne
t to a unix domain so
ket, exiting on error.� int ggz_write_
har (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket.� void ggz_write_
har_or_die (
onst int so
k, 
onst 
har data)Write a 
hara
ter value to the given so
ket, exiting on error.� int ggz_read_
har (
onst int so
k, 
har ∗data)Read a 
hara
ter value from the given so
ket.� void ggz_read_
har_or_die (
onst int so
k, 
har ∗data)Read a 
hara
ter value from the given so
ket, exiting on error.� int ggz_write_int (
onst int so
k, 
onst int data)Write an integer to the so
ket in network byte order.� void ggz_write_int_or_die (
onst int so
k, 
onst int data)Write an integer to the so
ket, exiting on error.� int ggz_read_int (
onst int so
k, int ∗data)Read an integer from the so
ket in network byte order.� void ggz_read_int_or_die (
onst int so
k, int ∗data)Read an integer from the so
ket, exiting on error.� int ggz_write_string (
onst int so
k, 
onst 
har ∗data)Write a string to the given so
ket.� void ggz_write_string_or_die (
onst int so
k, 
onst 
har ∗data)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen
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umentationWrite a string to the given so
ket, exiting on error.� int ggz_va_write_string (
onst int so
k, 
onst 
har ∗fmt,...) ggz__-attribute((format(printfWrite a printf-style formatted string to the given so
ket.� int void ggz_va_write_string_or_die (
onst int so
k, 
onst 
har ∗fmt,...) ggz__-attribute((format(printfWrite a formatted string to the so
ket, exiting on error.� int void int ggz_read_string (
onst int so
k, 
har ∗data, 
onst unsigned int len)Read a string from the given so
ket.� void ggz_read_string_or_die (
onst int so
k, 
har ∗data, 
onst unsigned int len)Read a string from the given so
ket, exiting on error.� int ggz_read_string_allo
 (
onst int so
k, 
har ∗∗data)Read and allo
ate a string from the given so
ket.� void ggz_read_string_allo
_or_die (
onst int so
k, 
har ∗∗data)Read and allo
ate string from the given so
ket, exiting on error.� int ggz_write_fd (
onst int so
k, int sendfd)Write a �le des
riptor to the given (lo
al) so
ket.� int ggz_read_fd (
onst int so
k, int ∗re
vfd)Read a �le des
riptor from the given (lo
al) so
ket.� int ggz_writen (
onst int so
k, 
onst void ∗vdata, size_t n)Write a sequen
e of bytes to the so
ket.� int ggz_readn (
onst int so
k, void ∗data, size_t n)Read a sequen
e of bytes from the so
ket.� hash_t ggz_hash_
reate (
onst 
har ∗algo, 
onst 
har ∗text)Create a hash over a text.� hash_t ggz_hma
_
reate (
onst 
har ∗algo, 
onst 
har ∗text, 
onst 
har ∗se
ret)Create a HMAC hash over a text.� 
har ∗ ggz_base16_en
ode (
onst 
har ∗text, int length)En
odes text to base16.� 
har ∗ ggz_base64_en
ode (
onst 
har ∗text, int length)En
odes text to base64.� 
har ∗ ggz_base64_de
ode (
onst 
har ∗text, int length)De
odes text from base64.� void ggz_tls_init (
onst 
har ∗
ert�le, 
onst 
har ∗key�le, 
onst 
har ∗password)Generated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



7.1 ggz.h File Referen
e 83Initialize TLS support on the server side.� int ggz_tls_support_query (void)Che
k TLS support.� 
onst 
har ∗ ggz_tls_support_name (void)Name of the TLS implementation.� int ggz_tls_enable_fd (int fdes, GGZTLSType whoami,GGZTLSVeri�
ationTypeverify)Enable TLS for a �le des
riptor.� int ggz_tls_disable_fd (int fdes)Disable TLS for a �le des
riptor.� size_t ggz_tls_write (int fd, void ∗ptr, size_t n)Write some bytes to a se
ured �le des
riptor.� size_t ggz_tls_read (int fd, void ∗ptr, size_t n)Read from a se
ured �le des
riptor.7.1.1 Detailed Des
riptionAuthor:Brent M.Hendri
ksDate:Fri Nov 2 23:32:17 2001Id ggz.h (p. 73) 9362 2007-11-17 15:33:52Z josefHeader �le for ggz 
omponents libCopyright (C) 2001 Brent Hendri
ks.This library is free software; you 
an redistribute it and/or modify it under the terms of the GNULesser General Publi
 Li
ense as published by the Free Software Foundation; either version 2.1 ofthe Li
ense, or (at your option) any later version.This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULARPURPOSE. See the GNU Lesser General Publi
 Li
ense for more details.You should have re
eived a 
opy of the GNU Lesser General Publi
 Li
ense along with this library;if not, write to the Free Software Foundation, In
., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USAGenerated on Fri Nov 30 14:58:02 2007 for LibGGZ by Doxygen



84 LibGGZ File Do
umentation7.1.2 De�ne Do
umentation7.1.2.1 #de�ne ggz__attribute(att)Allow easy use of GCC's "attribute" ma
ro for debugging.Under g

, we use the __attribute__ ma
ro to 
he
k variadi
 arguments, for instan
e to printf-style fun
tions. Other 
ompilers may be able to do something similar, but this is generally unne
-essary sin
e it's only realy purpose is to give warning messages when the developer 
ompiles the
ode.
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Chapter 8LibGGZ Page Do
umentation
8.1 Bug ListGroup 
onf (p. 14) The maximum length of a 
on�guration �le line is �xed at 1024 
hara
ters.Ex
eeding this length will result in parsing errors when the �le is parsed. No internalproblems should (hopefully) result, but values will be lost.



86 LibGGZ Page Do
umentation8.2 Todo ListGlobal ggz_set_io_error_fun
 (p. 49) Shouldn't this fun
tion return a void or ggz-IOError?Global ggz_set_io_exit_fun
 (p. 50) Shouldn't this return a void?Global ggz_set_network_notify_fun
 (p. 51) Shouldn't this return a void? (from ggz_-set_io_exit_fun
)Global ggz_resolvename (p. 52) Should this resolve syn
hronously in the spe
ial 
asesabove?
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