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ApXunteKkTypa
Asterisk
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Cepsep
# asterisk

Cepsep Knnent
# asterisk -r

B3aMMOJENCTBUE MO UNiX-COKeTy
CLI Ha 6a3e bubnnoTeku libedit

KnuneHnr
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3aBYCMOCTW

libedit - obecneyriBaeT noasep>Xxky paboTbl C TepMUHANOM (KOMaHAHast CTPOKa,
NCTOPUS KOMaHA)

libjansson - nogaepxka ¢opmaTa json

openssl - nogaepxka npoTtokona tls
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CORE

static loadable INTERFACE BUSINESS

/main Jres /channels /apps

pbx.c res_pjsip.c chan_sip.c app_dial.c

channel.c res_pjsip_* chan_pjsip.c app_gueue.c

bridge.c res_dahdi.c chan_iax2.c app_confbridge.c

bribge channel. res_agi.c app_playback.c

translate.c res_ari.c app_verbose.c

cdr.c res_odbc.c app_echo.c

dial.c res_snmp.c app_cdr.c

cli.c res_srtp.c app_sendtext.c

frame.c res_xmpp.c

utils.c res_realtime.c

stasis.c res_sendtext.c /func

threadpool.c func_channel.c

func_curl.c

/formats
format_pcm.c

Jcodecs
codec_alaw.c

func_pjsip_endpoint.c




Pa3paboTka HOBOIro NMpuIOXeHUS

[o6aBuTb MoAyb res_modulename.c B Nanky res (3To Ha40 Aenatb, ecin
HeobxoANMOoUn GYHKLMOHANBHOCTU eLLe HeT)

AobaBnTb Mogynb app_modulename.c B nanky apps (nav funcs, ecnv Mol
pa3spabaTbiBaeM GyHKLMIO)

C60pLMK aBTOMATUUYECKN ONPEeAENNT Balle NPUNONKEHNE U €r0 MOXKHO ByaeT cobpaTb.
Cbopka:

# make
YcTaHOBKa:

# make upgrade
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Moaynwn

Mopaynb - 3T0 Heobsa3aTenbHaa YacTb Nporpammbl. Moayb MoXKeT b6bITb CKOMMNOHOBAH C NPOrPaMMOiA
cTaTMyeckn (Bo BpeMsa KOMMNUAALNK) NN AUHAMMYECKM (BO BpeMA BbIMOAHEHMA).
B AnMHYKCe, ANHAMMYECKM 3arpyKaemble Moaynu peanusytoTtcs Ha 6ase shared object (.so) daiinos

dlopen() - 3arpy3ka so-¢paina. Mogysnb 3arpyaeTcs B a4pecHoe NMpoCTPaHCTBO
npouecca

» dlclose() - 3akpbITVe so-parina. Moaynb BbIrpy>KaeTca U3 aApecHOro NpoCTPaHCTBa,
NamMsaTb 0CBOHOXAaeTCA

= dIsym() - nonck cMBONa, B 3arpy>KeHoM so-daline (B acTepucke He NCMOob3yeTcs)
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Brnwouexma

Onpegenerua

Peanusauma mogyna

KoHcTpykTOp/pecTpykTop

MoaknwoueHue moayna

(%) ASTERCONF
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CTpyKTypa moayns

includes

Static init / Definitions

payload

load_maodule()

unload_module()

AST_MODULE_INFO*

MamaTb Npouecca

00400000 Jusr/sbin/asterisk
00dd2000 [heap]
7f2c5857f000 Jusr/lib64/libc-2.28.50
7f2c58942000 Jusr/libe4/libpthread-2.28.s0
7f2c¢58b62000 Jusr/lib64/libdl-2.28.50
7fdf90cfe000 Jusr/lib/asterisk/modules/app_echo.so
7fffec8a1000 [stack]
7fffec8f0000 [wvar]
7fffec8f3000 [vdso]
600000 [vsyscall]
cat /proc/<pid>/maps




Asterisk
module.h

struct ast_module_info {
struct ast_module *self;
enum ast_module_load _result (*load)(void);
int (*reload)(void);
int (*unload)(void);
const char *name;
const char *description;
const char *key;
unsigned int flags;
const char buildopt_sum[33];
unsigned char load_pri;
const char *requires;
const char *optional_modules;
const char *enhances;
void *reservedl;
void *reserved2;
void *reserved3;
void *reserved4;
enum ast_module_support_level support_level;

() ASTERCONF
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ttdefine AST MODULE_INFO(keystr, flags_to_set, desc, fields...)

static struct ast_ module_info __mod info ={
.name = AST_MODULE,
flags = flags_to_set,
.description = desc,
key = keystr,
.buildopt_sum = AST BUILDOPT_SUM,
fields
b
staticvoid __ attribute_ ((constructor)) _ reg module(void) {
ast_module_register(& mod info);
}
static void __ attribute  ((destructor)) unreg module(void) {
ast_module_unregister(& mod info);
}
struct ast_module *AST MODULE_SELF_SYM(void) {
return __mod_info.self;

}

static const struct ast_module_info *ast module_info = & mod info

MoakntoyeHne moayna:
AST_MODULE_INFO(ASTERISK_GPL_KEY, AST_MODFLAG_DEFAULT, "Skeleton (sample)
Application”,

.support_level = AST_MODULE_SUPPORT_CORE,
.load =load_module,

.unload = unload_module,

.reload = reload_module,

e e e
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LLiInHa




PaboTa WW/HbI

Cobbitne / MeTop,

3aperucTprpoBaTh CObbITNE, MOBECUTL

0bpaboTUnK
AAA

= 3anuncb B LUMHY (reHepaums cobbITKA) B8

=  YTeHume 3 WnHbI

FapaHTUA A0CTaBKU COOBLLEHMA 3aBUCUT OT

peanusauum - Yalle rapaHtTMm Het. T.e. ecau

06paboTUMK He 3aperncTpupoBaH,
coobuieHme byaeT NnoTepsiHO

MaccumB nnm xaw-
Tabnnua
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ObpaboTymK

Callback-¢yHKuua




BBaI/IMO,LI,eI/ICTBI/Ie MOAyerl/l

register_event(event, handler)

ssb_fire(event, data)
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Sonic

Sonic - 3TO XXMBOTHOE, KOTOPOE 3a
OZHY CEKYHAY MOXET BbIMUTb
yaleuky Kode, MPUHSTbL BaHHY,

cXoanTb B KMHO N1 HEMHOTO MNMOCMaTb
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3ajlava

YTo 6yaeT, ecnm B 04HOM KOMHATe 3aKPbITb YeTbipe COHMKA?

UTO ecim NoNpocuTb X, YTOBbI OHW 3aNUCbiBaNV CBOV AENCTBUSA B XXypPHan?
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CMHXPOHM3aLNSA

XypHan - 3To pasgensgemMblii 06beKT.

MexaHV3MOM CUHXPOHM3auun byaeT pyyka, KoTopyto COHVK JOKeH byaeT
B3ATb, MPeXJe Yem nmcaTb.

mutex spin
pthread_mutex_lock() pthread_spin_lock()
pthread_mutex_trylock() pthread_spin_trylock()
pthread_mutex_unlock() pthread_spin_unlock()
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Bo3MOXHbIe Npob6aeMbl CUHXPOHM3aL NN

Kak 3a610K1poBaThb ABa KaHana?
BsaumHas 6nokuposka (deadlock) HE ARNAN TAg

ast_channel_lock(chanl);
bnoku POBOK C/IMLLIKOM MHOIO ast_channel_lock(chan2);

BnoknpoBoK He0CTaTOYHO
MpaBuabHana 610KMPOBKA ABYX

#&Wﬁst_channeI_Iock_both(chan1, chan2) do {
ast_channel_lock(chan1);
while (ast_channel_trylock(chan2)) {
ast_channel_unlock(chanl);
sched_yield();
ast_channel_lock(chanl);

T

}
} while (0)
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