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Asterisk Ö¶/�è�� 2 o��K

1 c ó
·�F"\U� Asterisk (m
�PBX�8)�ÑgC��z "du Asterisk ´��
�

�Ú��5ér�A^�8§¤±Ù�èI�÷v�½�5�±Bu�õê�ë�mu�§
S
3mu#�õU½�o�è��±ÖÃ±c��è"�è�I�u�ÚÿÁ§±Bu�
èUUìoN�eÚ���K5ó�§¿��èI��~Ð�©�5|±"

Asterisk � Digium úi±VN��ªuÙ"�
¦\��è��è¥�É§¤k�
�[��UCÑ�(²#N Digium úi½Ù§ú�/�uÙ"XI�õ�&E§��¯
http://bugs.digium.com

Ö¶òÚ�� diff�ª ( diff -u )§l asterisk 
�è�º?8¹"~Xµ

~/work$ diff -urN asterisk-base asterisk-new

XJ\l��#� SVN ó����Ä:þ�
?U§\�±¦^e¡�·-5ïáÖ¶©
�µ

$ svn diff <mycodefile>.c

2 o��K
• ¤k��è§©�¶§¼ê¶Ú5º7I^=�5�"

• Ø�^ ”/* JMG 4/20/04 */”ù���ª5�\�5º¶ 5ºA)º�è�¤�o
õU§Ø´�o�mUC�½dX5UC"XJ\�z
�þ��è§�(�\V\

 CREDITS ©�"

• Ø�3�è¥�Ø7���xiÎCÄ"XJ\��UC§òUCJ���è�lö
½��,�����Ö¶5Ñy"ù�Ö¶¥���)��Ú�ªUC"

• Ø�¦^ C++ N�5º (//) "

• o´Áã÷v\ó��yk�©��ª"

• XJ©�1S5º§^���O�L�§½ #define (ù¦\�5º$�3Ù§�Lº
�e�U�~�w«)

2.1 (²¼êÚCþ
• Ø�3�è¬S(²Cþ(~X§Ò��C�GNU?Èì¤|±���)Ï�ù«�ª

Ø|u�Ö�è¿�ù«�ªØoNuGCC 2.95ÚÙ§�C?Èì"

• Ø�^u�¬	�¼êÚCþ7L(²� static "

• �^ scanf ¼ê(½Cþ)Ö�/êi�,Ø�^ ‘%i ’�ª§Ø�\�½F"#N��?�
�ê��Ñ\§‘%d’ o´�Ð�ÀJ§du§%@3��òc�0C¤l?�ê"

• lÑ\���GþØ�^u *printf ¼ê���1��ëê"
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Asterisk Ö¶/�è�� 2 o��K

2.2 ¦^SÜAPI

�(�\²
y�uAsterisk¥�Or�è£�5Ú�)��S���§S��èiÎ
GÚêâ?n¼ê§�u� utils.c/utils.h5����[�&E"

2.3 �è�ª
o�5`§Asterisk��è�ª����KXeµ

# indent -i4 -ts4 -br -brs -cdw -cli0 -ce -nbfda -npcs -nprs -npsl -saf -sai -saw foo.c

e¡´ù
ëê��[)ºµ

-i4:  ??O�4

-ts4: �L °�4�iÎ
-br: 3if1þks)Ò
-cdw: �kwhile�é�§^�é)Ò�¹
-cli0: case �é ? �0

-ce: else�é^�é)Ò�¹
-nbfds: Ø�ò¼ê� decl ëêä1
-npcs: 3N^¼ê¶�vk��
-nprs: 3)Ò�vk��
-npsl: Ø¥äL§a.
-saf: 3for'�c��)��
-sai: 3if'�c��)��
-saw: 3while'�c��)��

¼êN^Úëê^Ú����©m,e¡´�è�«~`²µ

Ün��¹µfoo(arg1, arg2);

Ün��¹µfoo(arg1,arg2); /* ���É§�Ø´�Ün��è�ª */

ØÜn��¹µfoo (arg1, arg2);

ØÜn��¹µfoo( arg1, arg2);

ØÜn��¹µfoo(arg1, arg2,arg3);

Ø�é�'�c (if, while, do, return) �é¼ê��¶
é'�cÚL�ª�m��3��"éu ‘return’ §$�Ø�òL�ª^)Ò)å5§

Ï�§�ØI�"ù
�xéu�è5`vk�?:) �
¦�è�N´��Ö§�Uþ¡�
5K¦^��§~Xµ

for (str=foo;str;str=str->next)

�éue¡��é5`§�Ju�Ö"

for (str = foo; str; str = str->next)

e¡´�èXÛ��ªz�«~"

Functions:

int foo(int a, char *s)

{

return 0;

}
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2.3.1 If �é

if (foo) {

bar();

} else {

blah();

}

2.3.2 Case �é

switch (foo) {

case BAR:

blah();

break;

case OTHER:

other();

break;

}

2.3.3 vk)Ò�Ã�i�é

Xe¡�«~�èµ

for (x=0; x < 5; x++)

if (foo)

if (bar)

baz();

O��µ

for (x = 0; x < 5; x++) {

if (foo) {

if (bar)

baz();

}

}

Ø��e¡ù�?È�èµ

if (foo) {

/* .... 50 lines of code ... */

} else {

result = 0;

return;

}

=
O����zI� ?��è�1ê§ù=IÏL ?���^��é ‘if’ 5¢
yµ
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Asterisk Ö¶/�è�� 3 Cþ·¶

if !(foo) {

result = 0;

return;

}

.... 50 lines of code ....

�·��¦^ù�Eâ§§¦�¼ê�´ÖÚ�´�o§cÙ´�ù
k��½ü�é
u¼ê7I¤õ�¦¼ê�1� ‘setup’ ö��"

2.3.4 Lables/goto ´��É�

�(�¦^ù�Eâ�I��(J�'é� Lable/goto |Ü§±Bu error/failure �¹
ÑypUòÑ¼ê§ùØ´���¯�3ù«�¹e§·��y¦^ goto �é§Ï�ù�Ø
^¦^�Ø�Ø½���¹��è"

2.3.5 Ø�^"Ð©z�Cþ

�(�\Ø�¦^"Ð©z�Cþ"XJ\^
"Ð©z�Cþ§Ï~?Èì¬uÑ´
w&E"�´Ø�Uù«�ªr���§¿�ØI��Ð©z�Cþ´ØI�ù��"XJ
1�g3¼ê¥¦^Cþ§ùÙ¢´����u¼ê¥§��Ð©zù�Cþ´���Ã'
�"¿ò3�)��?��è¥�)AÏ�8IèÚêâ"�\~¦ù�L§�§��&?
Èìò�\´ÄI�Ð©zCþ"XJ\vkÂ�´w&E§CþØI��Ð©z"

2.3.6 Ø� cast ‘void *’

Ø�ò cast ‘void *’ =��?ÛÙ§a.§½ò?Û�§a.=�����‘void *’ "V
¹a.=� l/
g ‘ void *’ 3 C �ó¥²LAÏ`²´²(#N�"ù¿�Xe�¼ê�
(J malloc(), calloc(), alloca() Ú�q�¼ê$�ØI�=���½�a.§¿��\D4
��������É����£�¼ê§\ØI�=��Ùa."

3 Cþ·¶

3.1 �ÛCþ
·¶�ÛCþ(½3��é��¼ê¥·¶ÛÜCþ�)\A�¿£�100c��	I<�

U�Ö\��è"¤k�Cþ¶Ñ^��§Ø
�¡��	Ü API ½5½�~�¹^��
½·Ü���Cþ¶¶3ù«�¹e§�
Bun)�Ð3�¡�	Ü API/©a`²"

éu����ÛCþ�Cþ§3·¶�\±`²ù�Cþò^u�Û§~Xµ

static char global_something[80]

3.2 Ø�^Ø7��a.½Â(typedef)

Ø�^ ‘typedef’ =�
L²a.�êþ¶ùpvk¢��Ð?µ

struct foo {
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int bar;

};

typedef foo_t struct foo;

¢S§��Ø^’variable type’��M¶��Ð��{=Ñ\’struct foo’
Ø´foo_s’"

3.2.1 X�U§¦þ^qÞ(enum)5O�#define

¦�U¦^qÞ
Ø´^ #defined êi~þ¶ù#N(�zêi§�/CþÚ¼êëê
^qÞa.5(²"Xµ

enum option {

OPT_FOO = 1

OPT_BAR = 2

OPT_BAZ = 4

};

static enum option global_option;

static handle_option(const enum option opt)

{

...;

}

5¿µ?ÈìòØr�\��¼ê�ëêlqÞ¥D4¢N(entry);ù«í���ª�´
�
¦�è��ÙÚg©�z",	§�^ switch/case �è¬5©{?n enum ��§?È
ìò´w\XJ\#
?n��½õ� enum �§�ù
�3ùp´�?n�"

4 G?n
Ø�^ strncpy 5����iÎG;§ØUú�\¤?n�iÎG���±�(å"¦

^ ast copy string 5O�c¡J��¼ê"ù�¼ê���k��?n(¿#ND4¢S��
Àº�§ù¦��è���Ù)

Ø�¦^ ast copy string (½?Û�Ý�����¼ê)5���½�Ý�G��À(3?
È��Ý�½)§XJ�À´�¤��ó��¼ê¤©�§3ù«�¹e§\���½�Ý
�G´Äkv
����m5��êâ§XJvkv
��m§\��èòØU�~�$
1�¦^ strcpy() 5?n�½�Ý�G��¹§XJ\=���üiÎGu��¥§\�±
��������Ðü�iÎ"XJ\�����§�I�3��¥�1� ¥����i
Î(‘\0’);Ù§�ÑØI�§¿�Ù§�?Û�{Ñ´Ã^�"

,	§XJ3¼ê¥�kc�ö�®²û½
\��\��¥�iÎG�º�($�u
\Ñvk©����º�),\���¦^ strcpy()§du§�±�Sé?n¿`zÚ{zö
�§
Ø� ast copy string()"

5 ¦^¼ê
�)¤��A^�§XJ\�)ÛÑ\�êâG§o´¦^ ast strdupa(data) ����

/��"
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if (data)

mydata = ast_strdupa(data);

©muëê�oÒOy (dialplan) Ú¼ê¦^ ast app separate args() 5©lëê�\�A^
¥§��\ïá���/G���"

5.1 ^ strsep 5)ÛG
��U�¦^ strsep() 5)ÛG¶ùpØ^ú% ‘reentrancy’ �^ strtok() �§¿�$�

u�U�5�G(ù3 man Ãþ¥k�'�´w&E)§3�õê�¹e§ù´�´\���
��

5.2 MïÏ^�è!

XJ\õg?1��½�q�ö�§\�±ïá��¼ê½÷"
�(�\vkE�?ÛU3 API N^¥é��¼ê"XJ\E�
U3Ù§·�¼ê�

õU§��Äïá��U���¼ê�d�"

6 ��Ú��©��?n¯K

6.1 EÚ^ÚÛÜ��
o�5`EÚ^ÚÛÜz��é?n\��Ï�¥��c�§Ø�'�Ï�¤
Ú\Ø

F"£½�¤
"

channame = ast_strdupa(otherchan->name);

6.2 ¦þ3��ëêc^ const ?»Î
éu\Ø�?U�¼ê¦^ const u��ëêc§duù#N?Èì?1,
`z"o

�5`§¦^‘const’ u\Ø�����U�?ÛëêcÑ´Ø��À�§�\^�«\Ø�
���ª5¦^ëêCþ�§duù��±ÓP�\�è¥�Ü6/Ñ\�Ø§¤±ù´�
�Ø��ÀJ"

6.3 Ø�ïá\gC�ó�L�è—­^!

��ù���Ï~�«~§¦þ¦^�±£½�ó�L (linked-list) ÷§ù�÷�±3

/include/asterisk/linkedlists.h

¥é�"§�Ñ´k��§´^¿�Jø+nüóL���¤I�ö�(Xk
ÀÜ¿�
�§7L4·����)"=Ï�\wÙ§�m�
�è��èä¥�L�1Ã�Ï�UY
¦^Ù�è���......

3 /asterisk/strings.h©�¥Ú asterisk/time.h ©�¥kNõÏ^�Gö�Ú�m�
'�ö�¼ê"
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6.4 �;�ØI����©�ó�!

;�ØI�� malloc(), strdup() N^"XJ=3\�¼ê¥I�Ù�§\�±¦
^ ast strdupa() ½3æÒ¥(²(�¿ò��D4�§",
§�5¿Z�Ø�N^ alloca(),
ast strdupa() ½�q�¼êu\�N^�¼ê�ëê�L¥¶ù�UÚå�~Û%�æÒS
üÚ�)ØF"�1�"

6.5 é(�?1©�
�é��(��1©�Ú���§�Á^±e��èµ

struct foo *tmp;

...

tmp = malloc(sizeof(*tmp));

if (tmp)

memset(tmp, 0, sizeof(*tmp));

ù���üØ
 ‘struct foo’ I£Î�E�§ù(�
�è�N´�Ö§Ó��(�
§��
�¨Êb�ØI��õ�?6ó�§¯¢þ§\$��±ù�5^µ

struct foo * tmp;

...

tmp = calloc(1, sizeof(*tmp));

ùò3�Úö�¥�"Ú©��A�S�"

7 CLI ·-
#� CLI ·-ò¦^�¬�¶i5·¶§������Äc§2��´·-¤I�?Û

ëê"~Xµ

*CLI> iax2 show peer <peername>

Ø´

*CLI> show iax2 peer <peername>
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Asterisk Ö¶/�è�� 9 DOXYGEN API ©�IO

8 #�oÒOy(dialplan)A^/¼ê
ùpkü«� Asterisk �oÒOyV\õU�{µA^Ú¼ê"A^(3 apps/ 8¹e�

é� ) ´���Ï�?1�p/½^r^Ù§�²w��{?1�p��è�8Ü"¼ê(�
±ÏL�¬�a.�))´��Jø�õU´{ü�¦^ ... getting/retreving ���§
~X§���ö�Ã{Ú��Ï��'é�§¼ê��¦^(Xê�O�ÚGö�).A^ÏL
N^ ast register application ¼ê55þgC¶�'��è��w apps/app skel.c ©�¥�'
�«~"

¼êÏ^N^ ast custom function register ¼ê5�¤égC�5þó�"

9 Doxygen API ©�IO
���� Asterisk API ©��§�Ue¡��ª5Ö�"Ø�¦^java©��ª"

/*!

* \brief Do interesting stuff.

* \param thing1 interesting parameter 1.

* \param thing2 interesting parameter 2.

*

* This function does some interesting stuff.

*

* \return zero on success, -1 on error.

*/

int ast_interesting_stuff(int thing1, int thing2)

{

return 0;

}

5¿¦^ \param, \brief, Ú \return (�"ùp�`²ò^u`²¼ê¥�A�èÜ©
�©�"Ó�5¿3����� \param ���1"¤k� doxygen �é7L3 /*! */ �
m§XJ¼ê½(�ØI���AÏ�`²§`²�±Ø�"

�(�u� doxygen Ãþ¿�3i¡þ¦^ \a, \code, \c, \b, \note, \li Ú \e XÛ��
á5�5�U"

��©��§3�¬¥��� ‘static’ ¼ê½SÜ(�§¦^ \internal �UI£5(�
©��(JX\¤I�w«¤ \for internal use only\

(��©�7L�¤Xe��ªµ

/*!

* \brief A very interesting structure.

*/

struct interesting_struct

{

/*! \brief A data member. */

int member1;

int member2; /*!< \brief Another data member. */

}
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5¿ /*! */¬©�(�á=��X(�N§Ø�¦���¤/*!< */ §3ù«�¹
e§¦��©�Nìk1?n§"

10 3J��èc(å�è

10.1 2g�w\��è
�\�¤\���õU§¦^Ù§A«�{5`z�è"

10.2 ÖÖ¶
3J���Ö¶©�c§*Ö*Ö¶©��¤k�è§±(�\¤F"��èÑ3Ö¶©

�¥§¿�ùpvk\ØF"�Û%��Uu)"3\�muÏm§Asterisk�Ü©�è�
U®u)UC§�(�\J�c¦^�´�#� SVN ��"

10.3 f�ïÆ
XJ\��¦�U\�Ö¶©�§ù´���~Ð�Å¬5�U\±c� bug ,3ù�L

§¥§��c[�u��è"Ó�5¿ bug ÚR½#�muöÑ´<§¦���U��Ø :)

10.4 `z§ `z§2`z
XJ\�­^��O��§^��\¤I�Cþ���{
Ø´ØÊ�­#O�¤I�

�"ù�±��\,	�O�¥Ñy�Ø§XJ\�úªk�Ø§�¦Ù´u��§ù�U
ØU�Ï`z�è§����±�ÏJp��5"

e¡=´��«~§( ¤±Ø�Lõ�©Û§§ù¬é¿¡f):

const char *prefix = "pre";

const char *postfix = "post";

char *newname;

char *name = "data";

if (name && (newname = alloca(strlen(name) + strlen(prefix) + strlen(postfix) + 3)))

snprintf(newname, strlen(name) + strlen(prefix) + strlen(postfix) +3, "%s/%s/%s", prifix, name, postfix);

... vs this alternative;

const char *prefix = "pre";

const char *postfix = "post";

char *newname;

char *name = "data";

int len = 0;

if(name && (len = strlen(name) + strlen(prefix) = strlen(postfix) +3) && (newname = alloca(len)))

snprintf(newname, len, "%s/%s/%s", prefix, name, postfix);
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