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AR HORA] libevent 4 B LLSCRE ISR . SR libevent i 4T (I %, #:AFE R G e
ABECREITA 7%, Hetnii, R OS X WA i) kqueue ) bug X%, Tk .

3.2 &1

event_base_get_method () iR [7] event_base IE7Effi ) /5i% . event_base get features
O IR [H] event_base SCEFIIHRFIE I ELRFHERD o

il

XA bR K E U AE<event2/event.h>H1 . event_base get_method O & &k HIEL7E1.4. 3/ A,
Hopth o $ 5 Ik H BL7E2.0.1-alpha fRASH

4. % event_base

ffi 1 5¢ event_base 2 Ji, f#i}i] event _base free () HEATFEJHL.

0

struct event baze "event base !'.E'n'l"-l"ﬂld.:l.ll

ErE: BNRBASHIAETS event_base KEXHUMEFIFAF, s R AMATNERZ T, 53
HREBUEATIRET -

event_base free () & X {E<event2/event.h>H, EKH libevent 1.2528 .

5. % & event_base {52k
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libevent Sz N E LML . SR, event_base BRI\ RSz EF ML Z% . AT DL
i event_base_priority_init () ¥ & event_base L% EH .

O

RINI X AN R EGR [E10, RIGHR[E-1. base & EEIL ) event_base, n_priorities &% 37
ML ERHE, EANHEEERDLRZ1. BHRFEATHBR LI /RN (BE) 2
n_priorities-1 (&%)

%5 EVENT_MAX_PRIORITIES %75 n_priorities [ FFR. X AN %0 n_priorities
25 H B ORI B RS AR I

AT

VA

WAHEAE T A BAE AT AEX A R, S iFfE B event_base JE L% .

a4l
K Torfl, &% event priority_set ) 304Y.

BRINE DL R, 5 event_base #H ¢ Bk 1 F 44444 1 41 46 16 9 B A L 46 % n_priorities / 2.
event_base_priority_init () E%E X fE<event2/event.n>1, M libevent 1.0k T .

6. 7t fork () ZJ5E¥VIiHit event_base

AFE A A G i AE R A fork O ZJa T BLIER TAE. Bril, dnRAEMEM fork O =i 3
AR ARG R R st e 2 e, Ay BB HERE T 4K 213 ] event_base, #t i 2 HEAT BB
HI4EAE -

O

int event reinitistruct event base '!?J-!"Tl.'l

RIS AN R R 10, RGO R [E]-1

A~
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struet event_base *baze = event_baze newll:

event_reinit () & X {E<event2/event.n>H1, 7f libevent 1.4.3-alpha it #115 ¥l H .

7 X # 1) event_base iFi %[
FIRAH libevent ™ FEAKF < 24 Hievent_base IS . “X4hl event_base s&—/NH AT £k

BHEREREE. WREICHEZMHEA event_base, M HHIZAHTH . BA
event_base MR L 4], XKIRE 5 FEEIR.

FIRAN libevent % f5 event_base _new (), 1fi:

O

struct event base *event init(woid}; I

EARE TAES event_base_new () 8L, EX4ECH event_base % B AT . %
A HAR T 24T event_base.

A SCHER (K R BCE — S ] T 14F 2417 event_base [ZAR4A, X 56 pf 55 5 35 FRUAS BR B0 AT 2
L, HEREATEH event_base 4.

St funotoen DEBoketE CUTTSNT-Dua s Wil ion

oo _base_prionRy_ i v _prenn_i

cvest_base_pel_mmethod event_pet_mthod(|
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F=8: 5HEHEEHFR—ETIE
¥ [ http://www.wangafu.net/~nickm/libevent-book/Ref3_eventloop.html
1. IBITEH

— BT ACEEM T RLEEIN event_base ST Wil Gl MEMFHER T —T),
AL Ak libevent AR HLd Fn S 10 A

0

f#define EVLOOP ONCE 0x01
#define EVLOOP_NONBLOCK 0x02

int event base loop(struct event base *base, int flags):

BRIMEDL T, event_base loop () Hi%iz4T event base H 2| H F %A & M4 A
1o BATTEIR IR, oR 5 S A B 2 I AT S M ke CLbanist, et
(SRR gt 4%, T DABRE 1 B RN S (R N i ) B B3k . G0 SR S
fil e, PREPR IR A N BOE R, R H T IX A

7t flags 0% E — el E 2 b & LKA event_base loop () HIATN. WRKE
7 EVLOOP_ONCE, Bl S 5 3 A F OIS 1, $UTHES BB A B2 E
PERTLARAT, SR4xiRIAEl. SR E 7 EVLOOP_NONBLOCK, I R AN 23243 S g 4 i % -
PEIRFAA AT IS A F A it g, TTUNLEIAR, R, MHATHAR A

SR IAEE, WRIERBH, event base loop () IR[H0; 15 P Ay & b b Al 3 £ o 4b 38
HARIMIE Y, ER[E-1,

NABEhFEAR, X B H event_base loop () HBLIEHER.

AR
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while (any svents are registered with the loop) |

if (EVLOCP NONBLOCK was set, or any events are already actiwve)
If any registered events have trigogered, mark them active.
else
Walt until at lsast one event has triggered, and mark it active.
for (p = 07 p < n_priorities; ++p {
if (any event with pricrity of p is active) |
Fun all active ewvents with priority of p.
break: /* Do not run any events of a less important priority */
l
i

if iEULDCP_GNCE was set or EVLDCP_NGNELGCK was set)
break;

IR, AT A

O

int event base dispatch(struct event base *base);

event_base_dispatch () %5 [A T & A & & #5 & ) event_base_loop (). JrLL,
event_base_dispatch () ¥ —HiZfr, HEEACLEMMIFEHT, HFWH T
event_base_loopbreak () I# event_base loopexit () ik,

IX LR HE XA <event2/event.n>H1, M libevent 1.0 AETE T o

2, {Z1E1EA

URIELERE BR T SN B F A AT LTS SRR, 7T LA AP AR A AN TR B4 BR 2

0

int event base loopexit (struct event base *base,
const struct timeval *tv):
int event base loopkreak(struct event base *base):;

event_base_loopexit () il event_base 745 5E N [l J5 45 IE7G#H . 41 tv Z %08 NULL,
event_base £ V. RE ILEHN, WA LER . W1IR event_base 4l 1E A HAT AT AT B A4 11
[, & 480817, HEIEATSEFTE B R AR .



event_base_loopbreak () il event base 37 Rl iE 7§ ¥F . ‘& 5 event_base_loopexit
(base,NULL) HIAFIZET, U1E event _base Muj IEEHATEIE HLEM 1A, B ERAT
SE YT IEAE AR A S 5 SRR H .

7E & event_base_loopexit(base,NULL)F1 event_base_loopbreak(base)fE FH {153 % f i
AT BIAT AT AT 2N — RS E PR AE T — 56 1 58 S SLEPE b Gl iF 48 oy
EVLOOP_ONCE #rE A —FE); Ja38 HUAUF 1k 9 AT IEAEIZ AT HIPERR, W AR 2R
HigAT, MRA AR .

X B A B IR 10, R I 1
il SLRISCH

#¢include <ewvent2/event.h>

/* Here's a callback function that calls locopbrsak */
void cb(int sock, short what, wveid *arg)
{

struct event base *base = arg:
event base loopbreak(base);

}

void main loop(struct event base *base, evutil socket t watchdog fd)

{

struct event *watchdog ewvent;

/* Construct a new event to trigger whenever there are any bytes to
read from & watchdog socket. When that happens, we'll call the
cb function, which will make the loop exit Immediately without
running any other active events at all.

o
/

watchdog event = event new(base, watchdog fd, EV _READ, cb, base);
event add(watchdog_event, NULL):

event base_dispatch(basez):

Bl PATEHIEA10D, R)FIR W



finclude <eventZ/event.h>

void run base with ticks(struet event base *base
(
struct timeval ten sec:

ten sec.tv sec = 10;

tED_EE: tv_usec = 0;

/* New we run the event base for a series of 10-second intervals, printing
"Tick" after each. For a much better way to implement a 10-secon
timer, see the section below about persistent timer events. */

while (1) |

JS* Thiz schedules an 2xit ten seconds from now. */
event base loopexit(base, &ten sec);

event base dispatch(base):

Mg T EA1IE X event_base_dispatch () 5% event_base_loop () & IEH# 1B H
1, B NI event_base_loopexit () mi# event_base break () T Hf). A LA
R IR R ORI e 2 SR T loopexit 3% break 4.

O

int event base got exit (struct event base *base):
int event base got kreak(struct event base *base);

XA B8 K Tl = AE AR PRS2 K N ] event_base loopexit () Bi# event_base_break ()
TR H B %R [ true, ENHRE false. NS SIS IEIR MRS %, X LL(E S E .

X L R H 7 W E <event2/event.h>H1 . event_break _loopexit()E& % 5 VX 7E libevent 1.0c A
rhsZEl; event_break loopbreak() & X1 libevent 1.4.3 A SZEH .

3. Fu A AR (] A7

A A 75 AR A R0 P R m B TR A, (B AR gettimeofday() (RTRESE A
A OS ¥4 gettimeofday() 1 N A& G H LI, 1 /R 38 e 2 4o A FH 8D .

FERI A, w7 LAE K libevent TG A< % Bl I 14 24 Fir i [ 4L 1 o

O



int event_base_gettimeofday cached(struct event_base *base,
struct timeval *tv_out):

W T IEZE AT R, event_base gettimeofday cached() sk 3% & tv_out ZE11H N
SZEAFMOIE ). 75U, BRI evutil_gettimeofday() 3 U B 1E (Y 24 FT I 18] o BRI 26 HR (]
0, ZRMcHT i [A] F 4

TR, BN libevent £ETFAGAAT [0 HOIS B 2 A7 I 1AM, iy DLIXAME 20 A — RS .
AR 2R B AAT AR AT 8], XM AR 3 AR

XN R B libevent 2.0.4-alpha #7351 A

4. 4% event_base KRS

O

void event_base dump events(struct event_base *base, FILE *f);

R (5 R libevent), A& A] HE 7 ZMA 2] event_base [ 31 S HURA
) 5e %% . B event_base_dump_events()RJ LLKERX AN 51 2 5 B8 & 1) SCf .

XANF R NI, AR RFRAR libevent K2 48 HAx .

XA EEE libevent 2.0.1-alpha i1 5] A,

5. [R5 HIEHIEIF R AL
AT &0 ield, ZRARR libevent HA <Y1 event_base FIM&%.

ALV IR R LE AT IE I o BUR A #1F 2471 event_base [138/K. Fr % f base Z 44,
TX e o B PR 4 T RRAS BB B AT N ARTRL o



Current function Obsolete current-base version
event base dispatch() event dispatch()
event base loop() event loop()
event base loopexit() event loopexit()
event base loopbreak() event loopbreak()
TR

2.0 A Z HIT ) event_base & A SCHREBIN, BT LLX LR E A R B RLEL AN ARV
TEPAT FAFEER 26 FE 2 1 i HoAth 262 HH i H_loopbreak ()8 # _loopexit() ki %4 »
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libevent (A ERAE TR FMF. RN FMAR—HFMANES, KEFITAHE:
o fHIRFFOZ e, W IRIEE B A

® SUHHERATANFAOIRAS, ATRAS I EE T (IO Taa i A 10)

o R

o NARGS

o i/ xHA

FTE S B AU Ay . A H libevent b8 80% & 14 Ho0HAF] event_base 2 J5,
HFEN G Gnitialized) IRZS . BEEFAT DK S IN 2 event_base #1, X Afi 2 i
AN“ARE (pending) "RES. EARVORE T, WERAZFAMFZA L (R, SCH#R
FFRPIRAS B, B HE IS (B 205k, WAt N0 Cactive) 7IRES, (HPREERD &
P 013 B OB AT . WUREC BN RE A (persistent) ”, FHARB AR AR POIRES . F I,
PATTEEI G, FAFRARIN . MEREAE T DAk R By ER e (BRI 1,
IS I0ERAE AT DLLE R R Yo 4 B R AR TR

1. MEFHNR
1.1 QS

{fH] event_new () FEOGIEHEM,

ez m|
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#define EV TIMEOQUT Ox01

#define EV_READ Ox02
#define EV WRITE 0x04
#define EV_SIGNAL 0x08
#define EV_PERSIST 0x10
¢define EV ET 0x20

typedef void (*ewent callback fn) (evutil socket t, short, woid *);
struct event *event new(struect event base *base, evutil socket t fd,
short what, event callback fn cb,
wvoid *arg):

wvold event free (struct event *event):;

event_new()ik B/ FL A4 & — N T base HIBi I 4F. what 2402 LidbrEM&ES. W
Ffd HEf, T ARR W SE L S EAF SCPE . ISR, libevent ¥4 A cb B,

FEIBIX S H: SCHFHEIRTE fd, ORI SR R B, DL HKIE FARR 1) arg 40
RN TR, lEENTASH, event_new () Fi%[E] NULL.

B 3 B I SRR A T DT ER AR R PlRES, TR event_add O AT RUEH S AR TR
BRI, W event_free Oo X ARFEE BUEIRES K FA U event_free O 2 %4
). TERECEAF 20T, SRECK 210 A O AR EE AR R 1

il



#¢include <eventi/sevent.h>

void cb func(evutil socket t fd, short what, wedd *arg)
!
const char *data = arg:
printf("Got an event on socket %d:%s%s%s%= [%s]",
(int) fd,

(what&EV_TIMEOUT) ? " timecut™ : "",
(whatsEV _READ) 7 " read” : "V,
(what &EV WRITE) ? ™ write® : "",
(what&EV SIGNAL) ? " signal" : "",

data);
]
void main loop(evutil socket t fdl, evutil socket t fd2)
{
struct event *evl, *evid;
struct timeval five_seconds = [5,0);
struct event base *base = event base new():

/* The caller has already set wup fdl, fdZ somehow, and make Chem
nenblecking. */

evl = event new(basze, fdl, EV_TIMEOQUT|EV_READ|EV_PERSIST, cb func,
{char*) "Reading event®);

evZ = event new(base, fd2, EV_WRITE|EV_PERSIST, cb func,
(char*) "Writing event™):

event add(evl, &five seconds):
event add(ev2, NULL):
event base dispatch(base);

IR bR #r e X AE <event2/event.h> 1, ¥ Ik B 7E libevent 2.0.1-alpha iR A .
event_callback_fn 257 ¥ Yk 7£2.0.4-alpha A {E A typedef HiH .

1.2 FHirE

® EV_TIMEOUT

XA RIS R I I (] 5 S O BaE R . K& S, EV_TIMEOUT #ri& 2
RS T CAAE TR I FAF R S BRI, AT DA RE . BN R AR, 013 B £ what
SHE XA R &

® EV_READ
FORTRE M AR C A mhes, v LASZHUR s, SR SO BOE 1 o
® EV_WRITE
TRTRER IR T C 2 mies, PV NIINE, SRR SO BOE 1 .

® EV SIGNAL



AT SLHUE SR, EEF i MiEE s H .

® EV _PERSIST

FoRFA R FEAR”, ER TR TFA AT
® EVET

R WRIRIZ 1 event_base Jr i SCRFGVE Al A F AT, W SHAFROZAZ A . IXAHRE
20 EV_READ #1 EV_WRITE [ 3,

M2.0.1-alpha fRAI 4G, ATCAAERE 2 AN FERDN R AR R L, "TULA P
NN EAGE R d C2emtds, W DL SO BEE I XRMEOLR, 2 AFR R
BARAT VIR FP AN E I o

X ek b g X fE<event2/event.h>H, [ 7 EV_ET #£2.0.1-alpha fRAF 5 N4k, FrfirE
MAORATF IR FRAFAE T o

1.3 KR TEMHRFAME

BRUIE LT, B 24 R 3 BONBOE ) (A fd C L UER I e E 5N, 80 oD,
AR AE I A B HAT RSO EAR G o W R AR S B RO AR UL, AT LATE [R1 R 250
o HA A event_add O,

SR, WRE T EV_PERSIST frd, FHAFSUEFFAN . X SR B L B R Bk e, 3
PRI e R FEARVOIRES o a0 FARTE R kAR O AE AR e, mT LA LI H event_del
OB

REXRPAT F BB E, FARERSRBENESWERA. Bk, mR A
EV_READ|EV_PERSIST #5i&, PALSEAENE, I F AR A ORI LT O ) -

o YOG VLN
o WUE - UHOVRIEIIFE, B AR
1.4 RAHENKFEH

g 71, libevent #2457 2Ll evtimer JF3ki%5, FITEBAC event *iH Sk AE 4l
IS o I B 2 i SRR P 375 AT 12 o

ez Am|



#define evtimer new(base, callback, arg) \
event new((base), -1, 0, (callback), (arg))
#define evtimer add(ev, tv) \
event add((ev), (tv))
#define evtimer del(ev) \
event del (ev)
#define evtimer pending(ev, what, tv out) 3\
event_pending{{ev}, (what), (tv _out))

B 7 evtimer_new () HIXHIIFE2.0.1-alpha fA 2 41, X252 NO.GRRASHEAZAE T .

1.5 W& (E 5 FH4

libevent 11T LA POSIX KA MG 5 . BRGS0 REES, fEH:

ez Am|

#define evsignal new(base, signum, callback, arg) \
event new(base, signum, EV _SIGNAL|EV PERSIST, cb, arg)

B 7 IR AME S SAE SRR T 2 Ah, B AS A event_new O A

il

struct event *hup event:
struct event base *base = event base new();

/* call sighup functicn on a4 HUP signal */

hup event = evsignal_new(base, SIGHUP, sighup_function, NULL);
FER: 55 RS 5 KA FIEA AT B, B BUR] DA% 4= U 38 A g 72
POSIX WA A5 5 AL BT A8 FH 1) R 5

B ARG SHEM LRERBN, XATRRAECRFN. [FHEIE: HARAXFERL? ]

libevent W3 7 —2H 77 8 Ad FH 1) %2 FH T A 3E 5 S 4

ez Am|



#define evsignal add(ev, twv) \
event add((ev), (tv))

#define evsignal del (ev) \
event del (ev)

#define evsignal pending(ev, what, tv out) \
event pending((ev), (what), (tv _out))

evsignal_*7: )\2.0.1-alpha WA UG AELE o SE Rl A Fh i 2672 Y fi signal_add () signal_del
Q=

RXHESHES
2 ST ) libevent AIK % BUR St /MR FTIN 1 AEF —/ event_base AT LAl
Vi g . RIENT P event_base WIS WA, BERREOMES, BRE A

event_base 1] LLUTHE 5.

kqueue Ji5 ¥ % A X AN PR 1

1.6 B EAEHHETBCHI A

T PEREHS R BE FAM R A, A7 I 5 R AR — R MR — R X TR FF
i, XTI

® NPT ASTEHE LA e/ NK R B T8

® X event Z5F R TR ET HUE B (8] 44

® R FMATELAEH, KONTTBERI SN AT 2 J% T 5 25 4 A5 1)

XTT R ZH R, X RIEE /N BreL, BrAEf e oS S8 7 ER
PERE I @, NAZ"ZFEEH event_new (). WISDKESRARAS 1 event g5 MR T K, ANl
event_new O AJRE<x SEUMELLIZ WA iR .

ANTEHE 3T event B IR 5 HiAth i AS libevent — 3k il 3 280 19 XU « oAt il A< o i) event
SERIR KNI REAS A

ez m!



Br 1 event AR M — A RV A 2 41, event_assign O 12415 event_new
O WMZHAEFE . BRI RECR E10, 405k A N R R BCE i A R IS4 RE0R A1 .

il

#include <eventl/event.h>

/* Watch out! Including event struct.h means that your code will not
* be binary-compatible with future versions of Libevent. */

#include <event2/event struct.h>

#include <stdlib.h>

struct event pair |
evutil socket t fd;
struct event read ewvent;
struct event write event;
bi
void Iead:b{evutil_sacket_t, short, wvoid *);
vold writecb(evutil socket t, short, vedd *):
struct event pair *event pair new(struct event base *base, evutil socket t fd)
[
struct event pair *p = malloc(sizeof (struct event pair));
if (!p) returm NULL:
p->fd = fd;
event _assign(&p->read event, base, fd, EV READ|EV_PERSIST, readcb, p)i
event assign(&p->read event, base, fd, EV WRITE|EV_PERSIST, writecb, pl:
return pr

WA LLH event_assign O #IiGtbik Lo Ben), s ES R Frk.

%%%éi:
=
ANEXFCAAE event_base TR FHA: ] event_assign (), IXTAES S EELLZ KT
AR IR C AV B AR B, R event_assign () Z B 75 2 H event_del O).

libevent #2 41t 7 77 fH Y1744 event_assign OO FH TGN FH - s (5 5 1F

ez Am|

#define evtimer assign(event, base, callback, arg) %
event assign(event, base, -1, 0, callback, arg)

#define e;signal_assiqntevent, base, signum, callback, arg) \
event_assign(event, base, signum, EV_SIGNAL|EV_PERSIST, callback, arg)



WIERFEALH event_assign O, N ERFFEI KA libevent B i hle A PE, vl LLE R
libevent %5 %1 struct event #Eis{T I N %A £ k.

ez Am|

size t event get struct event size(void):

XA R HOR P75 B event S5 MR R EE 210 8. FRoRIE, RAEMEHE DR — AN E
(R R I RIS 4 LA XA B, PR 93 A R B Lk AR e DA B e 2 5

R, BRAN event_get struct_event_size()ffJiR [0 7] Bt Lt sizeof(struct event)/)s,
XK~ event S5 KRR R AT 715 AR PR B F TR R IRAS libevent [ 3E 78 71y

XM IR BRI AR, EEANMKE T event_struct.h H ] event S5 IR/,
M2 {# F] event_get_struct_size () RIKBUSATI ) IER AN

il



#includs =sventi/ewvent.h>
#include <stdlib.h>

/* When we allocate an event pair in memory, we'll actually allocate
* more space at the end of the structure. We define socme macros
* to make accessing those evenis less error-prone. */
struct event pair {
evutil socket t fd:
bi

£* Macro: yield the struct event "offset' bytes from the start of 'p' */
fdefine EVENT AT OFFSET(p, offset) \

{({struct event*) ( ({char*}(p)) + (offset) })
A* Macro: yield the read event of an event pair */
#define READEV_PTR{pair)

EVENT_AT_OFFSET({pair), sizeofi(struct svent pair))
£* Macro: yield the write event of an event pair */
gdefine WREITEEV PTR(pair)

EVENT AT OFFSET(({pair}, \

sizeof (struct ewvent pair)+event get struct swvent size())

#* Macro: yield the actual size to allocate for &n event pair */
#dafine EVENT PAIR SIZE()
(sizeof (struct event pair)+2*event get struct ewvent siza())

void readcb(evutil socket £, short, weodd *):

void writecb(evutil sockst t, short, woid *):

struct event pair *event pair new(struet event base *base, evutil socket t f£d)

[
struct event pair *p = malloc (EVENT PARIR SIZE()):
if ('p) return NULL:
p->fd = fd;
event assign(RERDEV PTR(p), base, fd, EV_READ|EV PERSIST, readch, pl#
event assign (WRITEEV_PTRI(p), base, fd, EV WRITE|EV_PERSIST, writech, p)s
return p:

event_assign () & X fE <event2/event.h>1, M 2.0.1-alpha iR A TFIEFEE T . M
2.0.3-alpha fRATFF 4, BRECR A int, 721X 2 7T R 2R [F] void . event_get_struct_event_size
() 7£2.0.4-alpha R/ 5] N . event 45 #)4k 2 X fE<event2/event_struct.h>H1,

2. iEHARRAIEAR R

g2 )5, KR INE event_base 2 Fi SZFr b & AN RE X AT AT #AE 1. 1
event_add O ¥H{EINZE] event_base.

ez Am|

int event add(struct event *ev, const struct timeval *tv);

TEAEAR R L event_add O AR E 1 event_base H VAR LT AL
BREGR [0, JIEER A1, 5 tv 9 NULL, WIS R . 5, tv DL



15 72 A

S B R P event_add O, SEARAS R JOIRAS, I 79572 (ORI I 14
.

TR NERE v A EBEN FANATNE . W RAE2010F1H1H K E
“tv->tv_sec=time(NULL)+10;”, I FHI-H 5R404, A Z107).

&0
int event del (struct event *ev);

xteavia LR event_del O KAl H BONARRRANAEBE . WERFAFAR AR R
FIEE S, A RA RO RN R BOR 10, RIGRR El-1.

VER: WRAEEMRGE ), AT AT R FAE, B A ST .

I pR e X AE<event2/event.h>H, MO ARRATAELE T o

3. WL BIHEF

ZAFAFFI il A, libevent 3 7€ SCAN B I HAT P o 7T LU IR S 2ok 5 U2
HAF LA AR

ERT— =it , B4 event_base 5 Z AR — DB Z MUY VI EZ )5,
{HIRTEANINE] event_base I, 7] UCAH BB L.

ez m!

int event priority set(struct event *event, int priority);

FAFHIILSEZE — AN EORT event_base AL S Pl 251 Z MIIHUE . I e FiR [F10, 2k
IS 3R [m]-1

LA RIS Z S R I B BOE i, IRILSE RS A 21217 . libevent 2 AT

LS FErE, ReEFraaES NFEM. AR @R E R BE %, it
R EEA BT

il



#include <event2/event.h>

void read cb(evutil socket_t, short, wvoid *);
void write cb{evutil socket t, short, wvoid *):;

void main_loop(evutil socket t £d)

{
struct event *important, *unimportant;
struct event base *base;

base = event base ﬂnw{},

event base priority init(base, 2);

/* Now base has priority 0, and priority 1 */

important = event_new(base, fd, EV_WRITE|EV_PERSIST, write cb, NULL);
unimportant = event new(base, fd, EV _READ|EV_PERSIST, read cb, NULL);
event priority SFttlmpDrtaﬂt, 0);:

event_priority set(unimportant, 1):

/* Now, whenever the fd is ready for writing, the write callback will
happen before the read callback. The read callback won't happen at
all until the write callback is no longer active. */

WERA N FEA B, MBI e 272 event_base A4 H B A2,

XA R HUE B 7E <event2/event.h>H, M1 .ORR A EEAETE T -

4. BEFIRE

AT E T RS2 6 Caim, mERHRERAA

ez Am|

int event pending(const struct event *ev, short what, struct timeval *tv_out);

¢define avent get sigmal (ew) /* ... ¥/

evutil socket t ewvent get fd{const struct svent *ev):

struct event base *event get base (const struct event *ev);
short event get events (const struct event *ew);

event callback fn event get callback{const struct cvent *ev):
wvold *hvent_get_callhack_arg[cunst struct event *ev);

veld event get assignment (const struct svent *event,
struct event base **base out,
evutil socket t *fd out,
short *ewvents out,
event callback fn *callback ouot,
void **arg out):

event_pending () BREUHE 45 2 A2 B AR R IBCE BIEN . W2, mH what &
#i%E 7 EV_READ. EV_WRITE. EV_SIGNAL =# EV_TIMEOUT &tr&, M%<k
[l A Y B AR R ECE ST bR & . WS T tv_out 24, JFH what 250 & E



7 EV_TIMEOUT #r&, 1M 4F 2 a0 1F DR I 3520 1 oK v 5l 3%, ) tv_out 2R [R1 44
A AR

event_get fd () F1 event_get_signal () IR [A] 4 4 e & 1 S #3877 805 15 518 .

event_get_base () &[N/ E 1) event_base. event_get events () iR [EI AR
£ (EV_READ. EV_WRITE %). event_get_callback () #l event_get_callback_arg ()
IR [ A (1 [ 1 o B B S dR

event_get_assignment () &l B N F4F 4 B i # BRI SR L 48 5T o AR89 NULL 1)

il

finclude <eventz/event.h>
#include <stdic.h>

£* Change the callback and callback arg of 'ev', which most net be
* pending. */

int replace callback(struect event *ev, event callback fn new callback,
vold *new callback arg)

{
struct event base *base;
evutil socket t fd:
short events;

int pending:

pending = event pending(ev, EV READ|EV WRITE|EV SIGNAL|EV TIMEOUT,
NULL) ;
if (pending) {
F* We want to catch this hers so that we do not re-assign a
* pending event. That would be very very bad. */
fprintf{stdsrr,
"Error! replace callback called on a pending event!\n"):
raturn -1;

'

event get assignment (ev, &base, &fd, &evw
NULL /* ignors old

=
callback */ ,
NULL f* ignore old c

allback argument */);

event assign{ev, base, fd, events, new callback, new callback arqg);
raturn 0;

X L R H R W 7E <event2/event.h>r 1 . event_pending () B EUMN 0. 1R ELE T . 2.0.1-alpha
x5 N1 event_get fd () Fll event get signal (). 2.0.2-alpha 5] A\ T event_get base
(o HAth ) 2 1 7E2.0.4-alpha fi 51 N\ .

5. FLE— Il S

WIERA TG E Z RGN —/ N34, B BRI G LD RS, T S SO TR R R AN,
] LLfE FH event_base_once ().



ez m!

int event base once(struct event base *, evutil socket t, short,
void (*) (evutil socket t, short, wold *), wvoid *, const struet timeval *);

B 7 R EF EV_SIGNAL 5i# EV_PERSIST 24k, XA E#48: 05 event_new O H[A.
LA LLERA I 25 22 N N 3] event_base FHuAT . BIVEEAT S, libevent P &5#
SR event 8584, RINIT R EGR 10, RISCET IR [F1-1

ANBEMIG: B T30 0% {6 event_base_once () i N MIEEA:: W 575 B2 Be i B S0,
N iZA# ] event_new () Bi# event_assign ).

6. FaEEEFHM
WDHAF DT, 75 B AR 1) 2 AR %A fid R B L AR O B0 1T
7
void event active (struct event *ev, int what, short ncalls):;

XA EEEFEA: ev A FRE what (EV_READ. EV_WRITE fil EV_TIMEOUT {4 &) i
REER . FHATEORLL T RICRE, BUGFABAS L E AR RT.

XA HGE X AE<event2/event.h>H, MO.3fRAFLAELE T -

7. itz RS

2 RTARAS Y libevent i I — Bk HESRVE PR ER R DR AR AR INHE, X LEASIIAT N B = 0 i
HA O(logN)PERE. X TREHL AT FEIMESR S, KRR, X KE B A A
IS, WAL,

eaniid, fBEA 1000034, RESARTG ELAETNAN o SIO il A RN S XA LT, ]
XUEEBN I SEHLA AT ELRUAT O (1) 1:RE.

H AR, A B NPT I A T A, RO BRSO H SR I S bR o SRR N (B
HBREAL A, DU R BRSSPI A A PR RERS /& O (D, IX AR LLAE FH R HEREEEAS 2 .

libevent & it i E — Ll i 2IPAF 59— 38 b i 3 rhOR AR paX A ) R, A XA
ML, FEA libevent i 3K —AN< [T (common timeout)™{f, 4R 518 Fl & R ids in =44
WRA K& G BANAFHBRE R EE, XA AR Z AT DLk kb3 e .



ez m!

const struct timeval *event base init common timeout (
struct event base *base, const struct timeval *duration):

XA oR 7 2 event_base A1 EA 4640 1 A HEE B A S5, bR H0k B — A 2045 71 1)
timeval 5 /R IIFREr, P DU FX AN EH R /R AR ROZ RIS O (1) BRI, AR O
(logN) Mo A AZEARES o i HE R HX AR timeval SCE EATIRAE, (H S H 44
EE R E event_base A 41, AREMHHI T HLFRNZ: libevent ff FIX AN EREHH S
185 WA BA S 6

Pl

#include <event2/event.h>
#include <string.h>

/* We're going to create a very large number of events cn & given base,
* nearly all of which have a ten-second timecut. If initialize timeocut
* i5 called, we'll tell Libevent to add the ten-second ones to an O0(1)
* guete. */

struct timeval ten seconds = ( 10, 0 };

void initialize timeout (struct event base *hase)
l
struct timeval tv in = { 10, 0 }:
const struct timeval *tv_out:
Ev_out = event base init common timeout(base, &tv_in):
memcpy (éten seconds, tv out, sizeof(struct timsval)):

int my event add(struct svent *ev, const struct timeval *tv)
{
ST Neote that ev must have the same event base that we passed to
initialize timecut */
if (twv && tv->Lv _3ec == 10 && Lv->tv _usec == ()
return event add(ev, &ten seconds);:
else
return event add(sv, tv);

SHrA AR B — . BRAEFEE A, Nz S A s Dife.

XA #H12.0.4-alpha A< 5]\ .

8. MEIRERHI N AR S

libevent $24t T %, "IN E L@ R E N0 (tbinid, @it calloc O 4rBCH, i EfH



F memset () 53 bzero () &R 71D 1IHE R AAA N H EWIaE 4.

ez Am|

int event_initialized(const struct event *ev);

#define evsignal initialized(ev) event initialized(ev)
¢define evtimer_initialized(ev) event_initialized (ev)

&5

XA SRS RE T SR B IAA AL I I AE B R ) H e TR A IR A o B AR TE B A Y
WAFE AR CIBRRIN, EA R QYGOSR A REfE XA 2L

BRARgR S —ANEER R R BN, 8 H AT B XA K event_new OO IR [BIKF {2
WAL RAP

il



#include <event?/event.h>
#include <stdlib.h>

struct reader |
evutil socket t fd;
1:

#define READER ACTUAL SIZE() \
(sizeof (stxruct reader) + \
event get struct event size())

#define READER EVENT PTR(r) \
[ {struct event *) (((char*) (r))+sizeof (struct reader)))

struct reader *allocate reader(evutil socket t fd)

{
struct reader *r = calloc(l, READER ACTUAL_SIZE());
if (1)
r->fd = fd;
return r;

}

void readcb(evutil socket t, short, void *);
int add reader (struet reader *r, struct event base *b)

{
struct event *ev = READER_EVENT_ PTR(r):

if (!event_initialized(ev))
event assign(ev, b, r->fd, EV_READ, readch, r);
return event add(ev, NULL);

event_initialized () RO 3RAFAFLE T -

9 R K HHHRAER AR

2.0 A Z Hi [ libevent % event_assign () 5i# event_new (). FHARHLH F4E Ik
F| 4 i event_base [1] event_set (). WA £ 4 event_base, 2 id 5 H
event_base_set () KM FAFf S /E R BRI S 1T {3 H ¥ event_base (1.

ez Am|

vold event set (struct event *event, evutil socket t fd, shext what,
void(*callback) (evutil socket t, short, void *), woid *arqg):;
int event base set(struct event base *base, struct event ®event):



7 1 2417 event_base 2 4, event_set) R event_assign O & #H1LLI¥) . event_base_set
O H T B8R CECE] 1) event_base.

event_set () FA7—LuH] T 5 J; b FH 5 I 35 MIME S [ AE 4K evtimer_set (O REUH M
evtimer_assign (); evsignal_set () K¥Xf M evsignal_assign ().

2.0/ A Z 1T 1T libevent i H “signal _1E N T4 5 1) event_set () SR ERRIRTS, M
A &“evsignal > (W EL &, A signal_set(). signal_add(). signal_del(). signal_pending()
F1 signal_initialized()). iz fi A (0.6 /% 2 1) 1] libevent { H “timeout_Tf A /& “evtimer_”.
Rk, L% (code archeology) (iE: XAMEIFLITAIER, £5AELIWAIARE?
Eetnid, “fCrgE ) Al fE<E F| timeout_add(). timeout_del(). timeout _initialized().
timeout_set()Fl timeout_pending ()55 %%

BERA (2.0WZHT) [ libevent F % EVENT_FD()#1 EVENT_SIGNAL() 1t & #1L7E 1)
event_get_fd()#! event_get_signal() sk, XM~ 7% Bk & event 5K N ZE, Frbles
PIRGAS [FI A 2 18] ) — 3 R e A o £E2.0 B0 KR B, X AN E AN 2 event_get fd()
F1 event_get_signal() i1 54 -

K 82.0 2 HT I RRAA SRS, Bt LL{EIZ AT event_base M2 F2 2 4P AT 2672 1 A5 o g5
PEIRZS B RR BT R A 22 4211 IXEE R AU 45 event_add(). event_del(). event_active() Al
event_base_once().

H— event_once()5 event_base_once()fl, N2 T 47 event_base.

2.0k A Z 1l EV_PERSIST RS A RE IR AN o bR EA S AEFAFHEE I E AL N {E,
72 B AT AT HR AR o

2,02 THIRA A SCRF RN 2/ H H I fd A1 READIWRITE FRai i . 130 bt
FEREA d by SEM 20 R — SR, B A — I



FhE: BIREM R

¥ H http://www.wangafu.net/~nickm/libevent-book/Ref5 evutil.html

<event2/util.h>3E X TR ZAE SR AL AL A7 FH A R 45, libevent PAY 5 €1 FHTIX 26 58 Y
AN ERHL o

1. FEARH

1.1 evutil_socket_t

1EFE Windows Z AN K Z 5t 77, BT RAREL, BME KRG EEEUE )7 AT 408, S8
i, f# A Windows £ APl I}, socket B 5355 SOCKET, ‘B akbr g A R lfat i
FIR, USCBIIX AN EIRR IR R R 52 L. #E Windows 1, libevent 5 X evutil_socket_t 2%
RN R A FRER, W] DAL socket()BlE accept() I, 10V FRAT I XU .

EX

#ifdef WIN3Z

#define evutil socket t intptr t
welse

#define evutil socket t int
#endif

XANEAYLE2.0.1-alpha fRAH 5]

1.2 FrEEEHERTY

&G T 211400 C RGH W %A L CObRUEIN & [ stdint.h Sk 0 fF. ZREFXAEN,
libevent J& X 7 K H T stdint.h 1. £ %€ (bit-width-specific) IEE 2.


http://www.wangafu.net/~nickm/libevent-book/Ref5_evutil.html

Type Width Signed 'Maximum Minimum
ev_uint64_t| 64 No EV_UINT64_MAX |0

ev_int64_t |64 Yes EV_INT64_MAX |EV_INT64_MIN
ev_uint32_t|32 No EV_UINT32_MAX|0

ev_int32_t |32 Yes EV_INT32 MAX |EV_INT32_MIN
ev_uintl6_t|16 No EV_UINT16_MAX|0

ev_intl6_t |16 Yes EV_INT16_MAX |EV_INT16_MIN
ev_uint8_t |8 No EV_UINT8_MAX |0

ev_int8_t |8 Yes EV_INT8_MAX |EV_INT8_MIN

PR COObRtE—FE, XA HAT WA 1A 58 L

X357 H11.4.0-alpha BAEI N . MAX/MIN ¥ & & % H BL#E2.0.4-alpha A .

1.3 Fhpaa iR

1A ssize_t CHFF 5K size t) KRG L, ev_ssize t & N ssize t; IMTERA I
Gk, WE SCNIESBERINEAY . ev_ssize t B KT AEME 2 EV_SSIZE_MAX;
/NATRE{E /2 EV_SSIZE_MIN. (f£°F &% A & X SIZE_MAX Kl i, size_t FEAL 1) 5 KA]
Reflife EV_SIZE_MAX)

ev_off t FHTRFE M H WA mfs . £6 S off_t B E LT a, BEHE X
N off_t; 7£ Windows LII%E X ev_int64_t.

Fru gz APL S XU T socklen_t K REZRMY, 5 BRI B A 52 o B XA RAE LT &,
ev_socklen_t 5Z XN socklen_t, 7E&A T & ENE SONEEBRIAETL,

ev_intptr_t & —NEFFSHHSER, ERERNFREI AN AL =AW M ev_uintptr_t I
FEAH R TC RS R

ev_ssize t J57 H12.0.2-alpha it A< il N\ . ev_socklen_t 257! (1 2.0.3-alpha Fit A< il A «
ev_intptr_t 5 ev_uintptr_t %4, DL % EV_SSIZE_ MAX/MIN % 5& X H12.0.4-alpha iR A .
ev_off_t FH g R BLAE2.0.9-rc FiUAS



2. ERTAS A RIE R

AREAT G HRE LT ARE timeval #AEp %, LA libevent R4 7 A CRISLHL.

ez Am|

#define evutil timeradd(tvp, uvp, vvp) /* ... */
#define evutil timersub (tvp, uvp, vvp) /* ... */

REEZ ARSI S HOEAT IS E IS S, SR TRE R = A SH0h .

ez Am|

#define evutil timerclear(tvp) /* ... */
#define evutil timerisset(tvp) /* ... */

& timeval £ HAE X E N0. evutil_timerisset 2K 7 timeval &2 B LA RE, WECL
WENAEEE, R ture, FIRE false.

ez Am|

#define evutil timercmp (tvp, uvp, cmp)

evutil_timercmp 7z LLEC A timeval, 4153 5¢ R 2 cmp X RIEBHFT, 1R true. ELani,
evutil_timercmp(t1,12,<=) & B t1<=t2? 7. JER: S5HFSIRE RS RRAAE K2
libevent I [H] LU SCRF TR C R RIBEAF (Whg<. >, ==, 1=, <=fil>=),

ez Am|

int evutil gettimeofday(struct timeval *tv, struct timezone *tz):



evutil_gettimeofdy () BREEE tv NMUHTHIE], tz ZHCRMEH.

il

struct timeval tvl, tw2, tv3:

/* Set tvl =

tvl.tv_sec = 500%1000;

J/* Set tvZ = now */
evutil gettimeofday(&atv2, NULL);

/* Set tv3 = 5.5 seconds in the future */
evutil timeradd(stwvl, &tv2, &tv3);

/* all 3 should print true */

if (evutil timercmp(&tvl, &twl, ==)) /J* == "If tvl == tvl" */
puts("5.5 sec == 5.5 sec");

if (evutil timercmp(&tv3, &tv2, >=)) /* == "If tv3 >= tv2" */
puts ("The future is after the present."):

if (evutil timercmp(stvl, &tv2, <)) J* = "If tvl < twva2" */

puts ("It is no longer the past."):

K evutil_gettimeofday () H2.0MANGI AN4b, XL % H1.4.0-beta JRATI A .

R £1.4.4 20T RA i ] <= >=2 A % 2.

3. EEF APl H#HA M

ATl T3 S SRR T A7 AE : Windows MR AT LA IR B 57 (1977 2USE 3 Berkeley 425 AP,

ez Am|

int evutil closesocket (evutil socket t s):

#define EVUTIL_CLOSESOCKET (s) evutil closesocket (s)



EANELOH TR ERT . £ Unix 1, B2 close()H% % ; £ Windows #, ‘&
closesocket() . (7 Windows F1 KN fig ks close() [ T E# ¥, Wk HFHM ARG E XL T
closesocket())

evutil_closesocket() % %t £ 2.0.5-alpha R A 5| N . f£ It 2§, &/ Z M H
EVUTIL_CLOSESOCKET % .

ez Am|

#define EVUTIL SOCKET ERROR()

#define EVUTIL SET SOCKET ERROR (errcode)
#define evutil socket geterror (sock)

#define evutil socket error to string(errcode)

X ] A E E R AR D . EVUTIL_SOCKET_ERROR () iR [l AL FE & 5 — Ik
BTN A RAR S, evutil_socket_geterror () iR [o Hk € BRI RS . (fF
2 Unix A4 #65E errno) EVUTIL_SET_SOCKET_ERROR()f&H:UMI B 7R S (5
¥ & Unix 11 errno 24180, evutil_socket_error_to_string () ik [A{CR I & B 7R
SR E (5 Unix 11 strerror()2R4L0 .

(RS Tk 3 B85 AU % . Windows Al erro, 1 /2 1# Ff WSAGetLastError(),
FIT DA BLIX L bR 5 )

VEE: Windows BH:74 % 5 M errno F& I ARUE C %% 2 A FE Fr .
ez m!

int evutil make socket nonblocking(evutil socket t sock):

AT & #5747 dEM % 10 i HE A G B P Windows .
evutil_make_socket_nonblocking() ek £ 2 5k — M EH: 7 (K H socket()8i# accept()) 1F N
S, B F% B AR ZE 1 - (B2 Unix H 1) O_NONBLOCK #7 & 1 Windows H11#] FIONBIO
Fr&)

ez Am|

int evutil make listen socket reuseable(evutil socket t sock):

A RE R B G, e Rk T LR 5 — DM EEFEEA o (FE Unix



e E SO_REUSEADDR #ridi, £ Windows 5 U A AT AT #E4E . ANBELE Windows H i
F SO_REUSEADDR #7i&: ‘BA BAMAEM & L FREE: 2AEETH0E FHE R )

ez Am|

int evutil make socket closeonexec(evutil socket t sock):

XA VRIRIE RS, WRAH T exec(), MZKHITEENERT . 1€ Unix HRETE
FD_CLOEXEC Fri, 7t Windows - MI%: A #:1F

ez Am|

int evutil socketpair(int family, int type, int protocol,
evutil socket t sv[2]):

XA R ELIAT NER Unix ) socketpair OO AR : S FNMH EEZER RN ER T, 1
XPHATHE B ERET 10 A . KB EREFAAELE svOJA sv[1]H, i ik [E0, &
i R |1

7E Windows H', XEREULAESCFF AF_INET HhiUie. SOCK_STREAM KAVFIOWM YL E
B, . RPN KSR 127.0.0.1, 2L TN B @GOG T, R 6
R

7 evutil_make_socket_closeonexec () i 2.0.4-alpha iz A& 5] A4k, X %5 o £ #0 i
1.4.0-alpha iR A5 N

4. TIRBIEI AT R ERIERE
£z m

ev_inté4 _t evutil strtoll (const char *s, char **endptr, int base);

XA striol 77 AR, N2 Te40 8 H . ERLP& F, ASCR ]

ez m!



int evutil smprintf (char *buf, size t buflen, const char *format, ...)};
int evutil vsnprintf(char *buf, size t buflen, comst char *format, va list ap);

X8 snprintf %R BT N S AR iE snprintf A1 vsnprintf 42 DA [A] o 28 B0 [0 7E 280 [X L 1%
KHB TSN E, NFES R NULL 7795 CGXAMT NIEE C99 snprintf()
FrifE, {HE5 Windows f_snprintf()fH 5 G0 R 755 5 TEiE N ZZ M X, _snprintf()2x ik [B] £t
0O

evutil_strtoll (O M1.4.2-rc JRABAELE 1, HARREE X HIAET. 4504

5. XK T17 5 BRAF R AK

SEPLIET ASCH BB, FTREAREAR it P28 1) ASCI 1L 5 REAEF/FEH, MAE Y
B X% E . libevent UL HRAE T — ke pg 5.

ez Am|

int evutil as

ascil s
int evutil ascii s

Lrca
trne

t=]
= &
a4

emp (const char *strl, const char *strl);
secmp (const char *strl, const char *sfr2, size t n):

XKLL H Y strcasecmp() 1 strncasecmp() AT N, HZEATE 2 H ASCH Ef 4
ITERE:, TANE AT X s S . X R B K 7E2.0.3-alpha Fi A H B

6. 1PV Bl A1 5Hie 51 R 2K

ez Am|

const char *svutil inet ntop(int af, const woid *src, char *dst, size t len);
int evutil inet pton(int af, const char *src, weid *dst);

3% 5 MR 4 RFC 3493 [ 1 5 f# 7 F1 kg 1L IPv4 5 IPV6 ik, 5 b5 inet_ntop() il
inet_pton()e& BT AR A Bk 304k IPvAR L, 1 evutil_inet_ntop(), % & af ¥ AF_INET,
src 75 17) in_addr 45 ¥4k, dst 51 KN A len B M X . 5T IPveHill, af Ni%&
AF_INET6, src f5 ) in6_addr &5 4k . ZEfgbT IP #hibik, 9 H evutil_inet_pton(), ##E
af &y AF_INET 3% AF_INET6, src fi& i 0T 177 5, dst 8 1 — 4> in_addr 3%



in_addre 45 fa 14 .

IS evutil_inet_ntop()i& [l NULL, LS ik [\ 2] dst (1)48%F. DI evutil_inet_pton()
R[E0, R IR -1,

ez Am|

int *outlen):

XA CENTR H ostr bk, 455 A\ 3 out . outlen ZEPIZIE R — A E R out h
AT RO RO B XA O RN SER A T R R ek B0k [E10,
PRI IR [E-1. BREC T F kA

| [ipv6]:3i 5 CQn[ffff::]:80)

lipv6e (1 ffff::)

| [ipv6] Clnfffff::]>

lipv4:f -5 (111.2.3.4:80)

lipv4 (11.2.3.4)

U RBAT 4 v 1, 45 R [ 15 R g e N0

ez Am|

int evutil sockaddr cmp(const struct sockaddr *sal,
const struct sockaddr *sa2, int include port):

evutil_sockaddr_cmp()ef £ EL B AN AL, Wi sat/E sa2niih, iR B 5 S E A,
Nz [E0; it sa2ft sa1fim, WREIIER. %] T AF_INET F1 AF_INET6MhE; X
T HAb b, 3R [EHE R E o BREU R B S B O, (B R AR RIS H (O T RS
] o

R include_port Z#K false, W NMHLHE R A g 5 AE, eI NREER . &
My, B ASF G H S R R AN

K evutil_sockaddr_cmp()7£2.0.3-alpha g4 51 A4h, XL pf % 7E2.0.1-alpha fRAH 5] N .



7. MR HE T R 2
O

#define evutil offsetof (type, field) /* ... */

PRARAE offsetof 2 —FE, XA EIREIM type 2RI 4 4L 3] field T B %L

XA H2.0.1-alpha flRA G| N, 1H2.0.3-alpha A2 A7 &4 bug .

8. ZAFENEI KA
R 3% evdns) Jy T % 4% A S5 A BB LA

ez Am|

void evutil secure rng get bytes(wvoid *buf, size t n);

XA BR KO BELECHR SRS buf AR n AT

WIERFTE - G847 arc4random(), libevent £ X ANkt &0, libevent £{FH H
] arc4random() SE B, Ff 7 Mok H #:4E R A Centropy pool ) (Windows 1 [
CryptGenRandom, HAt~f& #1f#)/dev/urandom)

ez Am|

int evutil secure rng init (void);
veid evutil secure rng_add bytes (const char *dat, size t datlen);

A REFHYEN L IR B, ER2MREMHINC LRIV, =T LA H
evutil_secure_rng_init(). A ER RNG (WUERE AR, FEAERIITIR[EI0. pREHR
[H]-1 027 libevent JLikAE#AE R G 2] & 1& 1) 5YE (source of entropy), WIHRAHC
WItHL RNG, stk 4 H RNG T .



WRFR P IBATE A RE S G BUR 3R CEhnide, @IiEHAT chroot()), 7ERFEHLPR FT L
1% H evutil_secure_rng_init().

Al LA evutil_secure_rng_add_bytes()m] i i N B8 2 FEALFTT, HIE A T ZIX 4.

XL %2 2.0.4-alpha JRAGI A

$/NE: bufferevent: BEAFINI]

REmHE, B 7N S A, BADEA B2 MBERZET . st S5 AEE %,
HH KB T

® R ERERE N, EEE BRI X

o ZEFRERAILIE AN

o HAREZLIEIE

o UEBHATZIHE, MRECHEELZEIIRESN, SHERHRITUEAN

XFhZz i 10 AR EH, libevent ULt 7 —FumHLE|, R bufferevent. bufferevent
BH— N Z g . (BT, — MEIREM XM — NG NG XA K. 5IEE S
AR B AR i 1 CL 284, nl AR ENE S 5 N B AT A AN [E] /) &2, bufferevent 7
BEEECE SN T RS B 2 5 R SRR R

H 2RI F B O R bufferevent 287, 45 A TN CU/FEAE DL R 285,

® LT ERFN bufferevent: ] event *#: LIE NG, @i ERANE T RikolH
BACEE ) bufferevent

® % 10 bufferevent: 1§ Windows IOCP #:[1, it i 2t B Rk s s
P& 1 bufferevent (VT Windows, 4 1)

® kM bufferevent: FEdE L5 25 2 bufferevent Xt 5 2 /i, AbFR4 A\ B % B3
(] bufferevent: LLanyt, SN T RE460E #3050 .

® X bufferevent: #H H A4 Kk )% bufferevent.
TEE: #5112.0.2-alpha i, X B3 1 (1) bufferevent 32 LA %A 58 4% IE4Z T FA () bufferevent

R, g2, NEEENANEOALERH T A bufferevent 287 . libevent JF &
FAE A RIA P AE IE XA 7] 8



WiETER: 2407 bufferevent R GEH T TCP X FERYTHI 1R IS, Bk A ml e & 514
UDP 3 F f THI ) B0l 35 s

AT 1 BT A sR B 2R B AE event2/bufferevent.h HH A B . 4551132 K (1196 T evbuffer 1)
PR B BHAZE event2/buffer.h tf, TEAHE RiES % N — &,

1. bufferevent f evbuffer

A~ bufferevent A — N N2 1h XA — AN H 2200 X, E AT S8 T4 72 “struct evbuffer”.,
H 4 25 A\ 3 bufferevent I, 8 InEk 2% H 22 X s bufferevent H 48 Z i i 152 B I
fik, MENZZHIXIHE (drain) #dE.

evbuffer 5 [ SCFRFR Z A ERAE, a1 2 70 T 1R IR L A

2. o] iR K AL

A bufferevent A W N EE ARSI B —MEEUEHRA—ANS NEE. BRIAEL T, M

JBS 2 A S 1 S B T AT = B 2 5 2 R R RO s i 2 e X P R B B E

B R JE AL om O s 5 ON B0 2 g . @ i B bufferevent [ 352 BUAT 5 N <K A7
(watermarks) “A] LAZE 75 1% 28 pR KK BRIANAT N

£ bufferevent 4 P4 7KA7 :

®  BLHURARAL: B HER AT AT A\ G2k X ) B0 5 A2 e 0 B S v I, B R m LR A
o BOMENO, Pt LAEREAS SR HCER AR 8 2 3 B B Il iR 4 Y

® BLHUEUKAL: FA G X B EIL B S5, bufferevent K IE T, E B
NG X R BB, AR e AR T kO . BB R TLIR, Frblkiz A
2 BRI N G2 DX AR R /N T 452 LB B

®  HNMRAKAL: TNERAE AT M 2 ok X A B A B B AR T B, SN [ R
M BRIMERZO, AL A ok X2 g A2 1 S N (R

® 5 N\ /KAL: bufferevent A HH:Ad X N /KAL. B 1E bufferevent F1E 5 4k — >
bufferevent [¥))i& 2 4E5im IG5k E L. EE G T 3R bufferevent /4.

bufferevent t0A “# iRl “F 1[0, FH 5 17 B2 I8 0 AR ) Kot 1 S0, iR ok
PEGE AR . LT FHIFEARE

® BEV_EVENT_READING: B:HUR(ER AT S, AAGEIRHEAEE AR S .
® BEV_EVENT_WRITING: SA#MEN AL, HARIMAHIEE LA

® BEV EVENT ERROR: #:1{fm KA HiR. X THEWNEZHEE, HiHH
EVUTIL_SOCKET_ERROR().



® BEV_EVENT TIMEOUT: k4:#iit.
® BEV EVENT_EOF: @34 kfa7m.
® BEV EVENT CONNECTED: i#KKERTE 45 M.

FiRFr&EH2.0.2-alpha FGHT 51N .

3. ZEIE [A]E

BUAEOL T, bufferevent (1[I £EAH B IR 26 44 & A2 2 BP4E3AT o« Cevbuffer ()R 21X
FER, IS SN RO R G AWML, X Fpr B A S HliE pRot. thanit, fBand
A EALE evbuffer A 25 R fig ) F A 2 N, 10 55—/ RN LE evbuffer A i B 5 M X
A o X R AR TEAR LR AR, FEMREIOC RS A I, A AR H KU

BEAR YL ), W] DL SR bufferevent (B3 evbuffer) ZEIR H A1 . 6440 N, fER A
WAL LRV, 27 event_loop O AR #HERN, 4R )5 768 5 I HA4E B 2 G AT .

(ZER [F]1H i libevent 2.0.1-alpha fix 51 \)

4. bufferevent [{iEWiks &

B1% bufferevent i A A — N EE 2 Mr BB FHAT N, AHRAIRER

® BEV OPT_CLOSE_ON_FREE: Fji bufferevent i 5% 4] i )2 A& Him 1. X4 5% M)
EERT, BRUKE bufferevent 4.

® BEV _OPT_THREADSAFE: K3~ bufferevent ) FC8, X FEmL AT DL 22 4 fE 2 2
FEA i B bufferevent.

® BEV_OPT_DEFER_CALLBACKS: # & ixA &k, bufferevent fEiR T4 A9,
FRIR

® BEV_OPT UNLOCK_CALLBACKS: Ztiltsil F, 1% E bufferevent Jy4iit %4
11, W bufferevent 27618 FH FH P 34 1 BRI #EAT 8 » 1% B IXNMEDIZ il libevent
TEHAT B A BEAT 85 .

(BEV_OPT_UNLOCK_CALLBACKS [12.0.5-beta i 3| A, J:ftii% 5 H12.0.1-alpha 7 3]
)

5. 53T &/ bufferevent —it T.1E



T BT bufferevent & & W F 1), EfEH] libevent 12 A4 HLH KA K JZ W 48 &
BErRECEMmY, v ST ERE, FHAEHKEMSKEHE (W readv. writev.
WSASend. WSARecv) k& i%kfIU 54

5.1 g TE#HFH bufferevent

A LU A bufferevent_socket_new()fill & % T 4251 bufferevent.

ez Am|

struct bufferevent *bufferevent socket new(
struct event base *base,
evutil socket t fd,
enum bufferevent options options);

base #& event_base, options & 7~ bufferevent %£1 (BEV_OPT_CLOSE_ON_FREE %)
PR HERY, fd & — DAHER R R EREFR SRR WA LU W E SRR RF, 7T LA
WHE fd N-1.

RIS B HOR [8]— /S bufferevent, S8 [] NULL .

bufferevent_socket_new()& £ H12.0.1-alpha k# 51 A«

5.2 £ TE#HFH bufferevent |5 zhiE#E:

Wi bufferevent BB FIE A ER b, " LU SHER:.
£z m

int bufferevent socket_connect (struct bufferevent *bev,
struct sockaddr *address, int addrlen):

address fl addrlen Z%(ERAxE A H connect()IS 4 E . a1 6% AN bufferevent 13 E
BT, WHRECRK VR AR ERET, I B ENIEHZER.

W B 408 bufferevent % & &7, 1 bufferevent_socket_connect() %5 %1 libevent
BRETIERER, BRI A N IZ H AT S e 5 N1k .

R SE R AT AR S e XS I d o



AEB WD, BEUBFIO; WA IR R,
il

#include <event2/event.h>
#¢include <eventl/bufferevent.h>
#include <sys/socket.h>
#include <string.h>

void eventch (struct bufferevent *bev, short events, wveoid *ptr)

{
if (events & BEV_EVENT CONNECTED) |

/* We're connected to 127.0.0.1:8080. Ordinarily we'd do
something here, like start reading or writing. */
} mlsa if (events & BEV_EVENT_ ERROR) {
/* An error occured while connecting. */
}
1

int main_ loop(void)
{

struct event base *base;
struct bufferevent *bev;
struct sockaddr in sin;

base = event base new();

memset (&3in, 0, sizeof(sin));
sin.sin addr.s_addr = htonl (0x7£000001); /* 127.0.0.1 */
sin.sin port = htons(8080); /* Port 8080 */

bev = bufferevent socket new(base, -1, BEV_OPT CLOSE ON FREE):;
bufferevent setcb(bev, NULL, NULL, ewventcb, NULL):

if (bufferevent socket connect (bev,
(struct sockaddr *)&sin, sizeof(sin)) < 0) {
/* Error starting connection */
bufferevent free (bev);:
return -1;

}

event base dispatch(base);
return 0;

bufferevent_socket_connect()e% %t 112.0.2-alpha Jit 5| Ao #EMZ B, WBZiH CTsh{EE#
¥ LA connect(), IEHZ5EMRIT, bufferevent K5 5 N FH4E .

R .t B ] bufferevent_socket connect() &k & # B, K R 2 ik F
BEV_EVENT_CONNECTED 1. ¥ H M connect(), MIERE Bk 5 B N
o



XN $(E2.0.2-alpha Fit 5] A\

5.3 1B ENLA R BhiER

WO RO T LA ANER B ENLE IR RIE, libevent JyitERAL 1

H

S

int bufferevent so _connect_hostname (struct bufferevent *bhev,
struct evdns_base *dns_base, int family, const char *hostname,
int port):

int bhufferevent socket get dns error (struet bufferevent *bev):

XA B BRI 4 7 hostname, Bk I family 5B AE (R YR AL ER A G
AF_INET,AF_INET6/1 AF_UNSPEC). 34N RN, sRECK 8 4R R, i)t
AT WNRAENT R, BRI B ERAE K, iR bufferevent_socket_connect()—#F:.

dns_base Z /& WL WKy NULL, 84544 7 24K 52 O 1) 1 T 2R i i P 28, i
WA ZIEMAT N WM dns_base 24, libevent K1l &k 7P AT i) LA
KT DNS WHEZEE, WEHILE.

P§ bufferevent_socket_connect()—#¢, %5 1 libevent, bufferevent IiA17 & Fik
BAER:, 158 F RN FEERAE I 5E R R/, AROZ B AT I 5 N HRAE .

bR 50 [F] [ % ] A2 DNS ML 4 Bt %, 7] LA H bufferevent_socket_get_dns_error()
KA I SR . IR EMEOR ~ A 1 %] DNS Hi%.

Al fEEE HTTP vO% P b



' Don't actwally copy this code: it is & poor way to implement an
HTTP client. Have a look at evhttp instead.

™

#include <event2/dns.h>

#include <ewvent2/bufferevent.h>

#include <event2/buffer.h>

#includs <event2/util.h>

#include <event2/event.h>

#include <stdio.h>

void readch(struct bufferevent *bev, woid *ptr)
{
char buf[1024];
int ns
struct evbuffer *input = bufferevent get input(bev);
while ((n = evbuffer remove(input, buf, sizeef(buf})) > 0) |
twrite (buf, 1, n, stdout):
]
!

void eventch(struct bufferevent *hev, short events, wvoid *ptr)
{
if (events & BEV_EVENT_CONNECTED) {
printf ("Connect okay.\n")r
} else if (events & (BEV_EVENT EREOR|BEV_EVENT EOGF))} {
struct event base *base = ptr;
if (events & BEV_EVENT ERROR) {
int err = bufferevent socket get dns_error (bev):
if {err)
printf (“DNS error: %s\n", evutil gai strerror(err)):
}
printf("Closing\n™):
bufferevent free(bev);
event base loopexit (base, NULL);:

int main({int argc, char **argv)
{
struct event base *base;
struct ewvdns base *dns base:
struct bufferevent *bewv;

if (arge != 3) {
printf£{"Trivial HTTP 0.x client\n"
"syntax: %3 [hostname] [resource]’\n"
"Example: %5 www.google.com /\n",argv[0],argv[0]);
raturn 1;

}

base = event base new():
dns base = evdn3s base new(base, 1);

bev = bufferevent sccket new(base, -1, BEV OPT_CLOSE_ON FREE);
burferevent setch(bev, readcb, NULL, eventcbh, base):
bufferevent enable (bev, EV_READ|EV_WEITE);
evbuffer add printf(bufferevent get output(bev), "GET &s\r\n", argv(2]):
bufferevent socket connect_hostname (
bewv, dns base, AF UNSPEC, argwv[l], 80):
event base dispatch (base);
return 0;



& A bufferevent #:/E

ARATHGIR I ] T £ ™ bufferevent SZIE.

6.1 FJi bufferevent

ez Am|

void bufferevent free (struct bufferevent *bev);

XA B BRI bufferevent. bufferevent &8 A 51 i1, ArbA, @ BB X bufferevent
IR AR R B IR [E] 38, IAE [ 52 2 BT bufferevent A2 Bl i 5

#1594 % T BEV_OPT_CLOSE_ON_FREE 5, 3 H. bufferevent 5 — AN 5 # ik 2
bufferevent f yH AL 4 1, TR bufferevent 5 b X A% i it 11

XA EH libevent 0.8/ 51\ .

6.2 #IEEIHM. AKALAE FHIEEH

ez m!

typedef vold (*bufferevent data cb) (struect bufferevent *bewv, wodd *ctx);
typedef vuid (*bufferevent :rc*t ch) (struct bufferevent *bev,

short events, wvoid *ctx):
void bufferevent setchistruct bufferev ~ﬁt *bufev,

bufferevent data cb readcb, bufferewvent data cb writech,

bufferevent %'—ﬂf_“c eventcb, void 1“b"‘“ﬂ

bufferevent_setcb() & #1224 bufferevent [ —~al3& £ >[5l . readcb . writecb #1 eventcb
BRECK 7> E AU B I EdE . CAaE N B IEdE, S RAR RN R . AN E
WP E — NS 2 KA T FE MM bufferevent, &5 — = HH8 2 0 A
bufferevent_setcb ()i H ' $2 1) cbarg Z4: v DLl & 7] [l A% 38 B o 3544 (B0 1)
events ZHe — N RN FAT IR ERIALIRAD 5 F 7 AR ATIK AL

FAEFH (A1, A% 38 NULL 10 A 72 5] 9 B8 35 72 5 - bufferevent (1 T A [511 pR 2L = 5.4 cbarg,
v LIME 240 e 4 52 0 B A ] 1) R 25

AR B 1.4.4 /5] N . JE A 4 bufferevent_data_cb #1 bufferevent_event _cb
2.0.2-alpha iz 5l A\ .



ez m!

vold bufferevent enable (struct bufferevent *bufev, short svents):

vold bufferevent disable(struct bufferevent *bufev, short events):
short bufferevent get enabled(struct bufferevent *bufev);

A LLJE 8% 25 H bufferevent L) EV_READ. EV_WRITE 5{# EV_READ | EV_WRITE
HfE. AT A S ECE 5 NHER, bufferevent KA 25k B AT B8 BRI E SN

B LB XN A S AN bufferevent ¥ HAFIEE N, SRIGERHIEE
RrH NI EHIT4R.

FAAM, B A L EAE N G X e R KA AR IS bufferevent K B 35 1L BREL,
SR A AR 2 8] S O BT AR

ERTEIL T, B2 bufferevent (5 N\ &8 FHI, (HR B A .-
A] LLif ) bufferevent_get_enabled()ffii& bufferevent & 247(j 3 FH 214

47 bufferevent_get_enabled()H12.0.3-alpha i 5| A4k, % LE & %#F 0.8/ 5] A .
O

void bufferevent setwatermark(struct bufferevent *bufev, short events,
size t lowmark, size t highmark);

bufferevent_setwatermark() & i % 5. bufferevent [ELEUKAL. 5 ANIKAL, B [AI M
B (IR events Z2H % E T EV_READ, 3 EUKAL. 11 H events % & T EV_WRITE
P&, WA AIKAD

X FEIKAL, 0 R “TohR™.

XA R BOE I ILAE 440

il



#include <event/event.h>
#include <ewvent2/bufferevent.h>
#include <eventZ/buffer.h>
#include <event2/util.h>

#include <stdlib.h>
#include <errno.h>
#include <string.h>

struct info {
const char *name;
slze t total drained;
1

vold read callback({struct bufferevent *bewv, woid *ctx)
{
struct info *inf = ctx;
struct evbuffer *input = bufferevent get input (bev):
slze t len = evbuffer get length{input) s
if (len) {
inf->total drained += l=ng
evouffer drain{input, len):
printf ("Drained %lu bytes from %s3\n",
{unsigned long) l=n, inf->nams);

!

vold event callback{struct buffersvent *bev, short events, void *Ctx)
{

struct info *inf = ctxs

atruct evbuffer *input = bufferevent get input (bev);

int finished = 0:

if (eventz & BEV_EVENT_ECF} {
size t len = evbuffer g=t length{input)s
printf ("Got a close from %s. We drained %lu bytes from it, "
"and have %lu left.\n", inf->name,
{unsigned long)inf->total drained, (unsigned long) len}:
finished = 1:
}
if (events & BEV_ EVENT ERROR) {
printf ("Got an error from %s: %s\n",
inf->name, evutil socket error to string(EVUTIL SOCEET ERROR()1) 7
finishaed = 1y

1

if {finished) {
free (Ctx) #
bufferevent_free (bev):

}

struct pufferevent *setup bulferevent (void)

{
struct pufferevent *pl = NULL?

struct info *infols

infol = malloc{sizecf (struct infol)s
infol->name = "buffer 1":
infol=->total drainsd = 0f

/* ... Here we should set up the bulfferevent and make sure it gets
connected. .. */

A% Trigger the read callback only whenever there is at least 128 bytes
of data in the burfer. */

bufferevent setwatermark(bl, EV_READ, 128, 0);

bufferevent setcb({bl, read callback, KULL, swent callback, infol);

bufferevent_enablei{lbl, EV_READ}: /* Start reading. */
return bl:



6.3 #:1E bufferevent " [¥j 518

A SR R I I ) 4 B I BN, AN REL SR E I 1, R IRAT A 87 4L . bufferevent
PEHE T N AR B T B S N B S L # i . (Reading and writing data from the
network does you no good if you can't look at it.Bufferevents give you these methods to
give them data to write,and to get the data to read.)

ez Am|

struct evbuffer *bufferevent

n t_input (struct bufferevent *bufev);
struct evbuffer *bufferevent

ge

_get output (struct bufferevent *bufev):
A BB T AR R SRR ISR B AT 3R Bl A AR G2k X . SGFRT BAXT evbuffer
RUHATIIH RN EREL, HET =,

AR N PR O B KA A b (el SR AR IR R 2 it 52 0k ), 0 1) o 22 o
XAINEE (BE G2k X R A ) K B Bh 3R 15 AF

X Hepg %7 12.0.1-alpha i 5] A\ .
O

int bufferevent_write{struct bufferevent *bufev,
const void *data, size t size);

int bufferevent write buffer (struct bufferevent *bufev,
struct evbuffer *buf):;

X L b £ ) bufferevent (1% H 28 ph X U8 IN%LdE . bufferevent_write()# P 777 M data &b FF
URT size 1 BRI R S B 2 X IR - bufferevent_write_buffer()F2 ki buf 1 FTA W
2, B HCE P X R R . BRI X R B R [F10, AR BRI 3R []-1

X 26 bR BN OB AFAE T o

ez m!

size t bufferevent read(struct bufferevent *bufev, void *data, size t size);
int bufferevent read buffer(struet bufferevent *bufev,
struct evbuffer *buf);



X EE B H M bufferevent ()% N 2t X B %E . bufferevent_read ()4 £ M N 25 1 X 5% (&
size T B, B H AP N data kb . R BUR BSEBR RS R A N 5
bufferevent_read_buffer()ef 2 = N i X (AT H N 25, B IL8CE ) buf 4, BIDE IR
[0, SRR A1,

HE, X7 bufferevent_read(), data 4bIPAFH A2 208 11 25 (R 2544 size 715 £ ¥ -

bufferevent_read()e& %1 M0.81i st £7E T ; bufferevnet_read_buffer()r12.0.1-alpha i 5| \..

il



Finclude <eventZ/sevent.h>
#include <event2/bufferevent . h>
#include <eventZ/buffer.h>
#include <event2/util.h>

#include <atdlib.h>
#include <errno.h>
#include <string.h>

struct info |
const char *nams;
size t total drained;
b

void read callback(struet buffersvent *bewv, woid *ctx)
{
struct info *inf = ctx;
struct evbuffer *input = pbufferevent get input (bev)i:
size t len = evbuffer get length{input):
if (len) | =
inf->total_drained += len:
evbuffer draind{input, len):
printf ("Drained %lu bytes from %s\n",
{unsigned leng) len, inf->name);

!

void event callback(struct bufferevent *bev, short events, wodid *ctx)
[

struct info *inf = ctx;

struct evbuffer *input = pufferevent get input (bev):

int finished = 0

if (events & BEV_EVENT EQOF)} {
size t len = evbuffer get length{input);
printf("Got a close from %s. We drained %lu bytes from it, "
"and have %lu left.\n", inf->name,
(unsigned long)inf->total_drained, (unsigmed long)len):
finished = 1;
¥
if (events & BEV_EVENT_ERROR) |
printf ("Got an error from &s: &s\n",
inf->name, evutil sockst error to string(EVUTIL_SOCKET_ERROR()}}}:
finished = 1;
]
if (finished) {
free (Ctx) 7
bufferavent free(bev);

}

struct pbufferevent *setup buffsrevent (veid)
{

struct bufferevent *bl = NULL;
struct info *infolgy

infol = malloc(sizeof (struct infol))s
infol->name = "buffer 1":
infol->total drained = 0;

A* ... Here we should s=t up the buffersvent and make sure it gets
connected... */

A" Trigger the read callback cnly whenever there is at least 128 bytes
of data in the buffer. */

burfferevent setwatermark(bl, EV _READ, 128, 0);

buffersevent setchb(bl, read callback, NULL, ewvent callback, infol)s

bufferevent_enable(bl, EV_BEADN: /¥ Start reading. */
return bl:



6.4 L5

PRIAB A —FE, 7T AZRAE — 2 BRI A DA, A S5 N B S s i i
] — A L3

ez Am|

vold bufferevent set timecuts (struct bufferevent *bufewv,
const struct timsval *timsout read, comst struct timeval *timsout write):

VBN NULL 2% BB N[5 90

P B e, G iR AR /D SRS T timeout_read #b, IS HGES B S AR A R . 0]
BNBAE I, R E DL T timeout_write £, TS O\ GBI AR il K

Er, RAEEEEE SRR A S-S Wat2dl, Wk bufferevent iz B4 ZE
b, BEER AP IXG GERIHE KA, WIS BGE B AE . BN, WS AL,
HERABIEEN, WG N EEIE.

TEIEE GG R AR, AR S s TSR AE L, SRR R A L R A A
HHriE BEV_EVENT_TIMEOUT | BEV_EVENT_READING &¢# BEV_EVENT_TIMEOUT |
BEV_EVENT_WRITING.

XN RN 2.0.1-alpha BU§AF(E T, (E 2 B £2.0.4-alpha R A4 % T % Ff bufferevent 257447
N—E.

6.5 %I bufferevent % it iE 25 # 4

ez Am|

int bufferevent flush(struct bufferevent *bufev,
short iotype, enum bufferevent flush mode state):

157 bufferevent Z 3K bufferevent 5 il W JZE A& 1 32 E# 5 N L] 582 15, 1 2
s o Ath ] B LR RE B AN 5N A BR 1) 254 o R B 405 ThRE MK #5 T bufferevent f LAY,

iotype 4% 1% &= EV_READ. EV_WRITE 5% EV_READ | EV_WRITE, H T¥R/RMNiZAk
BN, BN, L& HHMLE. state Z%(n L& BEV_NORMAL. BEV_FLUSH &{#
BEV_FINISHED. BEV_FINISHED f&7~ M i% 5 A1) — i, WHBEZHIEFERKIE T 1M
BEV_NORMAL #1 BEV_FLUSH [ X A& #6i T 2 A& bufferevent 574,



KGR bufferevent_flush()ig [F1-1, W% A HoE %35 2= MR [R10, A5 2o 935 25 R [0

MHT (2.0.5-beta ) X —LE bufferevent 25 AISLHL | bufferevent_flush(). F¢ilie, 2T
B bufferevent 3% 523

7. KA E K bufferevent K3

XL bufferevent b B4 RESCHFITA bufferevent 27 .
int bufferevent priority set (struct bufferevent *bufev, int pri):

AR HO % bufev LSRN pric KT HINE 25 E1EH event_priority_set().
BRI B EOR [E10, RIS A1 XA R Y Re F T2 T 237 1) bufferevent.

XA HH1.0/R TN .

ez Am|

int bufferevent setfd(struct bufferevent *bufev, evutil socket t fd);
ayutll socket t bufferevent getfdistruet bufferevent *bufev);

TG PR B B B IR BB T fd S R SRR R . AR T BT bufferevent S
setfd(). W™ BRI AE R 3 [5]-1; - setfd () e D3R [H]0.

bufferevent_setfd()eki % i1.4.4k 5| \; bufferevent getfd()e& % H12.0.2-alpha i 5| A .
B

struct event_base *bufferevent get_base(struct bufferevent *pev):

X/ R B0k [9] bufferevent [ event_base, H12.0.9-rc fii 5] A .
O

struct bufferevent *bufferevent get underlying(struct bufferevent *bufev):



XAEREGR [FIE N bufferevent i E A& i 1 5 — bufferevent. e TiX &L, EEH K
Tk yE % bufferevent [/ 45 .

XA #112.0.2-alpha it gl

8. FBBiE MR

A I 75 LR X bufferevent [ —SeffE 2 i 73T . NI, libevent $24L 1 F5)41
SE MR bufferevent ¥R %5 .

ez Am|

void bufferevent lock(struct bufferevent *bufev):;
void bufferevent unlock(struct bufferevent *bufev);

EE: W2 bufferevent I % f 15 € BEV_OPT_THREADSAFE #rd, i %A BIE
libevent HIZRFESCRE, I8 e BAE 2 % A RO

FHIZXAN BR U8 2 bufferevent 5 H 2 [R]85 8 A1 SCEL Y evbuffer. X UL pREE B IAMT: BilE
S A B bufferevent f& 2241 28R, X8R BE B 2T — K R

XL #Hh2.0.6-rc iGN .

9. . Z# i) bufferevent Ijjft

M1.45)2.0h, bufferevent 1) )5 AN — BEABTIEI . HEZNEOF, Uik bufferevent
SERAR I BRI, IF HE S8 B AH T 13X Fh s 1) 1 2 o

FEN S, ZHACHE A BHEK evbuffer’ /i 28 I T bufferevent IhfE.

XA — AN E2.OhR i3 T PR AR PG RO 22



Current name Old name
bufferevent_data cb evbufferch
bufferevent_event cb everrorch

BEWV EVENT READING EVBUFFER READ
BEV_EVENT_WRITE EVBUFFER_WRITE
BEV EVENT EOF EVBUFFER ECF

BEV EVENT ERROR EVBUFFER_ERROR
BEV EVENT TIMEOUT EVBUFFER _TIMEOUT
bufferevent_get input(b) EVBUFFER_INPUT(b)
bufferevent get output(h) EVBUFFER_QUTPUT(b)

F R EE XAE event.h F1, T AELE event2/bufferevent.h i,

wr R R FOE U5 i) bufferevent 45 4 4R P EB I He AN F W 4y, W LI
event2/bufferevent_struct.n. {H2 A @ IIX A : AFFCAN Libevent #1 bufferevent 4514
RN BT R R . AT HIRRE M A7 R ALY T event2/bufferevent_compat.h Kf
ARt

BZRA T T % & bufferevent 4% 104 i ANE :

ez m!

struct bufferevent *bufferevent new(evutil socket t fd,
evbufferch readch, eviufferch writech, everrorch errorch, wveld *chbarg):
int bufferevent hase set(struct event base *hase, struct bufferevent *bufev):

bufferevent_new() e& % X (X 7E T\ & J& 3¢ 1) < 2k I\ “event_base I 6] & — & # =
bufferevent. ] bufferevent_base_set()n] LA 3£ %7 bufferevent [¥] event_base.

HOE IR timeval £5K0th i BLRRS, T A2 G FIADAL:

ez Am|

void bufferevent_settim&out (struct bufferevent *bufev,
int timeout read, int timeout write);

B E B H A, 2.0 BT RASH ) evbuffer SZEILE M HARZL R, X 60K bufferevent F T &
RN A —N ) R,



Bufferevent: = 2155

¥ H http://www.wangafu.net/~nickm/libevent-book/Ref6a_advanced bufferevents.html

A # AR bufferevent 1 — L6 5 5@ & {3 F S & Z 10 e GURFAE o fun S AR 2% ST ol 4
bufferevent, W LLBkIIX —5, E#MEE T,

1. 57T H bufferevent

AREMNEEFRES EH SlE. g, WL pho P e A7 B E B E AR
A7 It 75 B I [RRE A P SO B B R AT B IE R . R, T DL T — AN A B
W0 SR, AERE R AR AMERRIE B H AR, (H2, WMok S B SEfE
BUR S BER

BACII R TT o, B — XA 1) bufferevent. iXFE, B AF|—A bufferevent [#)515 #
e A — Al (pad k), EREAFEMHERESY.

ez m|

int bufferevent pair new(struect event base *base, int options,
struct bufferevent *pair(2]}):

i F bufferevent_pair_new()<: ¥ & pair[0]F1 pair[1]8— %t #H H. 3% 11) bufferevent. [T
BEV_OPT_CLOSE_ON_FREE J%{. BEV_OPT_DEFER_CALLBACKS i & T 2 4k,
JIT A 38 PR A6 TS 2 SRR

NAF4 bufferevent % 75 Z Ay B IR [FFIE AT ? W K — 7 LIEAES A A @S —Jm
W, M 5 — 5 IR, X AT IR 220 . nRANIEIR A, X b P o o 2
SEOR Y Bl A oAt g, T HIE SR A A [ T E N

Hont ) bufferevent S #F flush: % BRI %005 BEV_NORMAL 5% BEV_FLUSH 25
BR BT A S E i AT R — A bufferevent ££5 2] 55 —ANrh, 1T 2005 W] RE 2 BRI S 7K
I E . 3N BEV_FINISHED Z#ix0 S 4 it 21k X i) bufferevent 724 EOF 4.

REROG H AT — R A= BB — A, AR 4 EOF FF. B & Ax

1573 — > O WTT . bufferevent — BT, it ASBEFE DD 35 5 2 Bl 7 A AR A 5
7.

ez m!


http://www.wangafu.net/~nickm/libevent-book/Ref6a_advanced_bufferevents.html

struct bufferevent *bufferevent pair get partner (struct bufferevent *bhev)
ARG W T XK — AR, TR AR, X R AT B E A
bufferevent_pair_get_partner(). 18 bev ZXf I, 1M HX 51— BATIRAFAE, &
Hofga o 5 — SR bt A, BRECR ED NULL .

bufferevent X} #12.0.1-alpha A 5] A\, ifij bufferevent_pair_get_partner() 2 ¥ i12.0.6 it 4«
N

2. i1yE bufferevent

A I 5 B L 45 5 bufferevent (T A #dls, X AT LB AN — D IE46)Z, 505 K 1)
WAL R 53 — DI P B EAT AR LB

ez Am|

BEV_OK = 0,
BEV_NEED MURE = 1,

BEV ERRCR = Z

Ir

typedef enum bufferevent filter result (*bufferevent filter cb) {
struct evbuffer *socurce, struct evbuffer *destination, ev_ssize t dst limit,
anum bufferevent flush mode mode, wold *ctx);

struct bufferevent *bufferevent filter new(struct bufferevent *underlying,
bufferevent filter cb input filter,
bufferevent filter cb output filter,
int options,
void (*free context) (void ¥*),
void *ctx);

bufferevent_filter_new () &%t —ANE 3 I 11K = bufferevent [¥11d )€ bufferevent.
Fir B K 2 bufferevent 215 1) £l 78 218 13t JE bufferevent 2 1 &8 2 & ik <4 NI JE 2% 11
el FTHIEE)R)Z bufferevent &Ik BIEHE E 4 K1 B K JZ bufferevent 2 FiT #2285 i
il A i 4.

] JiS /2 bufferevent Vs ik g 2804 & e H B1E 8 . 7T LLIA) IS )2 bufferevent [#) evbuffer 7
InlE R, AE R AR e 2R IE A TAE, stAAEF ¥ E bufferevent < B 11 [ 1 e £

input_filter F1 output_filter B E0H Bl J5 #5148 . options Z U FR AT A H ML . W W E
7 BEV_OPT_CLOSE_ON_FREE, i 4 ¥ i it & bufferevent 4 2= [F] B % i i 2
bufferevent. ctx Z #2401 PR BT ESRE WIRIEHE T free_context, MIZERETK
ctx ZRrE S .

Ji = i N 2 v DX R TR, A Nk i 2 pR B 2 R P 5 B RS 1A el ok XA R B Kt



REG N, i pEa8 s B R . AN I 84S s ECER A — X evbuffer Z%4: M source
BEUEE . 17) destination 5 A, 1 dst_limit 283k 7 AT LIS N destination 1)1 %L
R S UES R AT LRSI AN SR, (H X T RE 2 E 1 KA B F R . R
dst_limit &-1, MEARE . mode 4 JE ik T S AN X . £ BEV_NORMAL %
TN NARAE D (R e Al 5 AR AT RE 2 & s 1 BEV_FLUSH R85 AR AT e 2 4L
#i; BEV_FINISHED £omid JE 2% bR A SO R BHATHSMIE . &5, T iEds
BRI otx SEU 1L 4 bufferevent filter new (OO E#tKF4E (ctx Z30.

WER AL M) H bRz vt X 5N TALf 5, L JE28 s B8R Bl BEV_OK; MR ARG EZL
FfoN, B AEAARRES (flush) 83, BAGER B PR X 5N HE 2 s, N
N i% % [B] BEV_NEED_MORE; iRt yE 2% LR T AR E 18 %, W R ZIR [H
BEV_ERROR.

BT JEE R 5 F R JZ bufferevent [EZEUAIE N . BB T2 A CEBILBME N T
T 8 AR AE AN AR B I i 2> B 3h A2 K JZ bufferevent B 2.0.8-rc MiuA T 46, LA
TE I Y828 2 AT 1S FH /AR FH R Z bufferevent (LIS N . SR17, XFERT R ihkid g2
ANBE RIS T 5 2 1 df

AN [R] IS H E f N AY H  E A - B 45 R A 8 AR A I ANEAT Bl B i i Y 2
o

3. bufferevent #33 X [R i

BLLO Ry AR PR | B 5 — 2 bufferevent {8 F ¥ 75 9 . 2.0.4-alpha #12.0.5-alpha AR
Iy A — 4 bufferevent 15 B R R #1193 A T BE .

3.1 FERRFIRA

libevent (1) S BR #l4E Fic 5 771 2% (token bucket) Sy 5 7E JE I ZI AT DLUS N B 132 H
Z /AT o AT IR PR RAEATAT LS € W ZIH A — NS A7 4 tead bucked “FI—A~5
fEftids (write bucket) », FR/NRGE T XG0T DAL EPEEIGERE 5 A2 /0741 . BANEitaE
B MEREE, — N RRRNE, M— B ERAL, sF e (tick) ~. —/MA]
ARG, fEMA A — e (Yo THARESR) — R A8 KRR R,
TR R.

PRIE, SAFEIE AR E T BRIE B BT B RO P A A, TR A RO HRGE T LR
H AT DUA IS B SO oK 7 e e T B B 58 T AR T I R R

3.2 & bufferevent % B % 2[R &)

ez m!



#define EV RATE LIMIT MAX EV SSIZE MAX
struct ev_ token buckﬂ _cfg;
struct cv_tol-'cﬂ_bw‘ ket cfg *ev token bucket cfg new

size_t read_rate, sizee_t read_burst,

51:5 t write _rate, size t write hurub,

const struct timeval *tick len);
void ev_token bucket cfg free(struct ev_token bucket cfg *cfg):
int bufferevent set rate limit (struct bufferevent *bev,

struct ev token bucket cfg *cfg):

ev_token_bucket_cfg 251 7R AR A T B il B4~ 5% — 41 bufferevent [1)— Xc = 17 i &5 1
o B 18 . Z A% ev_token_bucket_cfg, il ev_token_bucket cfg_new ed%, $24tH AF
PR BOHE R | e KR KB . BT E N A Eij(jtji'ﬁ)\ia PA R — N K.
R tick_len ZH0y NULL, WERINFITZAC B — 80 iR AR, BRI #2 iR A NULL.

JER: read_rate fl write_rate Z AL E F T RRE . R YL, WRHEKE R T
— %, read_rate /2300, & K145 13 HUH 22 3000 7 AP . A, ALEFR T
EV_RATE_LIMIT_MAX [ 584 Rk & .

2R ] bufferevent ) /£ i 3 %, ff i — 4~ ev_token_bucket_cfg , XF H i A
bufferevent_set_rate_limit (). D)0 5& H 510, 2RIk [Bl-1. A7) DU & 32 1
bufferevent 1 F] # [@ ] ev_token_bucket cfg . % % F& i % R 4], & LLiE H
bufferevent_set_rate_limit (), f&i% NULL /54 cfg Z5H .

1 H ev_token_bucket_cfg_free () 7] LUk ev_token_bucket cfg. vEE: MRIEE AL
fi] bufferevent 1# ] ev_token_bucket_cfg 2 BT B HUE R 241 .

3.3 ~5—4 bufferevent i% B 5 R R &

R EL R | — 20 bufferevent S SEAEH , AT L EATT o B B — AN R PR $ A

ez m!

struet bufferevent rate limit group:

struct bufferevent rate limit group *bufferevent rate limit group_ new(
struct event base *base,
const struct ev _token bucket cfg *cfg):
int bufferevent rate limit _group set "fgt
struct buff%reuent_raca_llmlz_jt up *group,
const struct ev token bucket cfg *cfg)i
void bu:[%:?vent_:dL&_L;n;t group free(struct bufferevent rate limit group *}:
int bufferevent add to rate limit group(struct buffer event *hev,
struct bufferevent fi*— limit group *gj:
int bufferevent remc vh_fr ﬂ_rata_llml'_]r up (struct bufferevent *bev):



AR R 4, 4 event_base Fl— & HWIIE1L ) ev_token_bucket_cfg 1F
z % W H bufferevent_rate_limit_group_new & . i H
bufferevent_add_to_rate_limit_group ¥ bufferevent # i # 44 T, M
bufferevent_remove_from_rate_limit_group M#LH #Fk bufferevent. 1X L& pf a8k 2y i i [F]
0, SR} [A]-1

HAN bufferevent 75 3T Z) W B8 — /N E R IRl 2L Al 52« bufferevent ] DLAIFR] I A B 158
FRH CGE bufferevent_set_rate_limit ¥ &) FIZLEF RS B E 7 IXPAFREIE, X5
A bufferevent, B PR Hill1 4 S FH

i FH bufferevent_rate_limit_group_set_cfg /&0 it Z fR 4 . BRI AR B DN IR [F10, 2 i
i&[Al-1. bufferevent_rate_limit_group_free & EUREHGH SRR HIZH, 5% A i .

FE2.0f A, AR BR 1 U SEOLE AR R 2, B2 B ARSI AT BEAE /I A I TR) Y A IR A
Ao WERVRSERFISTE R BB AP, T B BRI T .

3.4 0 E = A R R

B A 75 EAF AN 245 58 bufferevent B 21 18R R, ik, libevent $2 {1 1 pR%L:

ez Am|

ev_ssize_'t bufferav&nt_get_read_limit{struct bufferevent *hev):
ev_ssize t buiferevent get write_limit (struct bufferevent *bev);
ev ssize t bufferevent rate limit group get read limit(

struct bufferevent rate limit group *);
ev_ssize t bufferevent rate limit group get write limit(
struct bufferevent rate limit group *);

I o R (5] DA 5 N BA ) bufferevent B35 4 1 5k S0 S A7l A KN o TEE

e WR
bufferevent .24 il #id HAd B (752 (flush) i AE st 2 ix A8 ), TR B {f Al fE 2 7 8.

ez Am|

M @
=3

s5ize _t bufferevent get max to read(struct bufferevent *bev);
ssi 28 0

v buffere V‘-’-Ilt_g"t_fﬂa.&_t:_nl'lt‘:{Stl‘."‘l.lct bufferevent *bev);

REERRHOR PIE G LE 1N E] bufferevent BB 4 (WIERAD IR, LUK — koK
FHEAEEREILT, DAL P S5 L

ez Am|



void bufferevent rate limit group get totals(

struct bufferevent rate limit group *grp,

ev_uintéd t *total read out, ev uinted t *total written out);
void bufferevent rate_ limit group_reset totals(

struct bufferevent rate limit group *grp);

£/ bufferevent_rate_limit_group FREFZ i H IR S #5450, Xl H T ERERA H e
bufferevent L1 E FHIH L. X —AN41 H bufferevent_rate_limit_group_get_totals 243 Ji)
% & total_read_out I total_written_out A2 i) & S UM 5 N 7550 4180 2 I s X 2
HNOTF4E, I bufferevent_rate_limit_group_reset_totals <& £ it%040.

3.5 i B R R

T HERTROREF, TRe BRI S MG 0 2 aE . b, W RfE A @ fd A
bufferevent 175 20~ 42 — Ll 5 &1 .

ez Am|

int bufferevent decrement read limit(struct bufferevent *bev, ev ssize t decr):
int bufferevent decrement write limit (struct bufferevent *bev, ev ssize t decr)|;
int bufferevent rate limit group decremsnt readi

struet bufferevent rate limit group *grp, ev_ssize t decr):
int bufferevent rate limit group decrement write(

struct bufferevent rate limit group *grp, ev_ssize t decr};

XL R H NI bufferevent B2 A IR 2 1 2 T B 8 AR . VER: W/NEAFT
T WREIE A RES, AU UE

3.6 i B FRFR | H A /N AT REIL

W, A BTN O R BRI TR bufferevent &L FL AT 75 b
Wit H—N57E 10000415 3 bufferevent (1382 BRIl 20, ‘& 755N 25 Al LS A 10000
FAT, W4, ARG TCP S rIre, 144 bufferevent 7E8:ANH 2 H S A1
TR

MR R A, SRR — i /NEE (minimum share) "I . 7E LIRET,
AR L VFREAS bufferevent EREANF 2 HH 5 N5, TR AE B MEZ H L VA bufferevent
HN—E (/R T, AR bufferevent KR oS5 N . SR bufferevent
BN B HLIE R .

BRI BN L B BAF I ERE, 40T (2.0.6-rc iiAs) HAE N64. A DLl X S ef H0M
B /N AE



ez m!

int bufferevent rate limit group set min share(
struct bufferevent rate limit group *group, size t min share):

W E min_share NO¥ &5 25 B i /N,

A PRI T REM ST ATt B i/ ML= T
N

3.7 JHERER I SLILA PR

» M BRI L) B 5 #£2.0.6-rc JRATE IR 5]

2.0fRA K] libevent 135 2 PR 6| H A — e s El b fgRR i :

® e HEM bufferevent S8 RIH [ UMb Bl 1 5 B b 7 el KPR 1 .

® bufferevent i# LK R4 A FERE, —1> bufferevent fEFE %) H e )@ T — N R R H 4.

® HRRFISLIAHE TCP A LM Hdl, AEHE TCP L.

®  ULIHCR R HISCHLKA T TCP Al i B TAR Fr AU LIR30 2 8t JF HAELZR R IX
T RO I A s A HE 12 21 TCP &R 75—

® ik pufferevent Sl CHrHSE Windows H1) IOCP Szl Al BERTRIL S

® [FRESITIET —MHENEEE. BE

W% bufferevent 1] LIS BT 45 B L & 5 N,

AN F A A — MR 2 B8] o (H 2 TX R S R BR 1 D NLA M2 B bufferevent

AT REAR A N+ 2 A .

® EARENTIZER, ZRKI NI A AN .

4. bufferevent 1 SSL

bufferevent 7] LLfdi F§ OpenSSL JESZH SSL/TLS 4 AEHi 2 . VIR % B A 75 a3 A
REBERE OpenSSL, X #7r ThAELE ) libevent_openssl ZEHs2Hl. A RIA K] libevent
Al RE S S IN A SSL/TLS F&E, W1 NSS 8% GnuTLS, {H&Z 11 1A OpenSSL.

OpenSSL IIFEfE2.0.3-alpha fRA G| N, 2R B #]2.0.5-beta #12.0.6-rc HiA A g R UF TAE.

2

i

£ &% OpenSSL. SSL/TLS s % i [ HER .

X iR 1 B B A event2/bufferevent ssl.h 1A B .



4.1 B)EFEHIET OpenSSL /) bufferevent

ez Am|

enum bufferevent ssl state ({
BUFFEREVENT SSL OPEN = 0,
BUFFEREVENT SSL CONNECTING = 1,
BUFFEREVENT_SSL_ACCEPTING = 2

pi

struct bufferevent *
bufferevent openssl filter new(struct event base *base,
struct bufferevent *underlying,
GOl fas]
enum bufferevent ssl state state,
int options);

struct bufferevent *
bufferevent openssl socket new(struct event base *base,
evutil socket t fd,
S5L *331,
enum bufferevent ssl state state,
int options);:

AT DA PR 2RI SSL bufferevent: it JE23 1. 785 — /MK JZE bufferevent 2 kAT
IS buffervent; BLE T EHFM . BB H OpenSSL 17 M 45815 1) bufferevent.
X bufferevent #E SRR SSL 0 G L HORSREIR . WA SSL Ui 1E A% P i fEHEAT
R, IRA N 1% BUFFEREVENT _SSL_CONNECTING; W54 AR 45 2 46 34T Wi
M| & BUFFEREVENT_SSL_ACCEPTING ; %l SSL #& + & & % i, MR & 2
BUFFEREVENT_SSL_OPEN.

FEZ B H kT, BEV_OPT_CLOSE_ON_FREE #/<7E 5% ] openssl bufferevent %t % 1]
ISk 7] I5F 5 P SSL 4 S AR 2 fd 503 bufferevent.

OIS T 254511 bufferevent Itf, W% SSL R DA WE T Y, M4 T ERIEEY
T HEES-1h T L. B A LABE S M bufferevent_setfd () JKikE .

ez Am|

SSL *bufferevent openssl get ssl(struct bufferevent *bev);



XN %R [F] OpenSSL bufferevent {8 1) SSL X 5. Wi bev A2 —/M 3T OpenSSL
1) bufferevent, iz [A] NULL.

ez Am|

unsigned long bufferevent get cpenssl error(struct bufferevent *bev);

XA R EGR [ 45 5 bufferevent 5 — N A UL OpenSSL 5% IR & R k4=, N
R0, HHRERH NS openssl EH T ERR _get_error () 3R B[ 4H [ .

ez Am|

int bufferevent ssl renegotiate(struct bufferevent *bev);

P AN R B sk SSL E#i 7, bufferevent <18 FH 438 (1 [FH R 3. X 2D Ife,
TR N AZEE A, BRAEURESEANIE H CAEMUAT 4, KRl 2 SSL A B A 5 EH i
AH I 224 1] L



evbuffer: 224 10 SEH )8R

¥ H http://www.wangafu.net/~nickm/libevent-book/Ref7 evbuffer.html

libevent [#] evbuffer S 1 Jy A i T 1Al AN T T 42 B S 1 e A6 ) 535 A7) o

evbuffer T AL FRZE N 2% 10 [R«“G2 584y & ARALAEE 10 503E 24 10 w25 i) fil & 10 1)
ThiE: X2 bufferevent [{) T.1E.

BRARR I UL R, AN 5 4034 1) R HCHTAE event2/buffer.h HA

1. Q)RR evbuffer

ez 4m|

struct evbuffer *evbuffer new(void):
void evbuffer free(struct evbuffer *buf);

X AN BROB ) Th RS AR R B . evbuffer_new() 23 Bt A1 i [A] — > #7 i 45 evbuffer; M
evbuffer_free()F: il evbuffer F1IL P75 .

XA BB libevent O.8fRELAELE T -

2. evbuffer 545 %4

ez Am|

int evbuffer enable locking(struct evbuffer *buf, wvoid *lock);
void evbuffer lock(struct evbuffer *puf):
vold evbuffer unlock(struct evbuffer *buf);

BRINIE LT, EZ AN FER U7 evbuffer & AR 224, W T B FERDT A, 7 LA
F evbuffer_enable_locking() - I £ lock Z #{ 4 NULL , libevent & f# F
evthread_set_lock_creation_callback 2 ft )4 1l 22 o B0 2 — M4 . 75 0], libevent ¥ lock
ZH RS

evbuffer_lock()Fl evbuffer_unlock() & £ 43 711 K FIRE i evbuffer b8, A DLAE X 4
BHOE— RVRVE R T 1. W5 evbuffer A BB X PIA BB BT AT #4E .

(VER: X TR, RFEZEHM evbuffer_lock() A1 evbuffer_unlock(): 1 evbuffer


http://www.wangafu.net/~nickm/libevent-book/Ref7_evbuffer.html

T8, RAMRERCEERE TN, REEFREZMEEESIAT, AEHALEN AT
Wi, 74 % EFsh4iE evbuffer)

X L R B #f 7£2.0.1-alpha AT 5] A\ .

3. K& evbuffer

ez Am|

size_t evbuffer get_length(const struct evbuffer *buf);

XN R R [5] evbuffer 251 7154, ‘©7£2.0.1-alpha iR A+ 5 N .
B0

size t evbuffer get contiguous_space (const struct evbuffer *buf);

XA R HOR PDE S A7 £ evbuffer HI T 151545 evbuffer o (¥4 AT BEAFB AL 2 >0 B
TFEI N AEBRrR, 3 BRI (8] 2 S — AR )

XA E#E2.0.1-alpha A 5] N o
4. ) evbuffer RinZidE: ZHal

int evbuffer add(struet evbuffer *buf, const void *data, 5':e_t datlen):

XA B IN data 4L 1) datalen E35 5 buf FIK R, BIhEFIR[E0, SRR [5]-1.

ez Am|

int evbuffer add printf (struct evbuffer *pbuf, const char *fmt, ...)
int -;v]::uffer_a-:".-:.‘_vprintfistruﬂt evbuffer *buf, const char *fmt, 1.-'5_1"_5

3

t ap)i

T R 0N A Sk B S 2 buf KB A% S ECR A S E L2 73 531 5 C R %L printf
1 vprintf AHIF . & BCR B0 75550



#
int evbuffer expand(struct evbuffer *buf, size t datlen);

RA RIS X iR e — B, BCEEIN— DN, AR5 R X 2 LLESY datlen 7T,
AN 25 2 (R N AF 0 T -

il

/* Here are two ways to add "Hellec world 2.0.1" to a buffer. */

r
/* Directly: */

evbuffer_ add(buf, "Hello world 2.0.1%, 17);

/* Via printf: */

.
L
evbuffer add printf(buf, "Hello %s %d.%d.%d", "world", 2, 0, 1);

r

evbuffer_add()Fl evbuffer_add_printf()ei £ 7 libevent 0.8z A< 5| \; evbuffer_expand()
U BLAEQ.Q/AS, 1M evbuffer_add_printf() & I H ILLE1 . 1R A

5. KM — evbuffer #5135 —A

MR, libevent BAH il —1> evbuffer B33 7 — R s %

ez Am|

int evbuffer add buffer(struct evbuffer *dst, struect evbuffer *src):
int evbuffer remove buffer (struct evbuffer *src, struect evbuffer *dst,
size t datlen):;

evbuffer_add_buffer()¥ src i A £ #2) 2 dst K2, MR [EI0, SRS [H]-1.

evbuffer_remove_buffer() & 5 src 17 3) datlen F5 %) dst K8, RS EH. W
REWHUNT datlen, PTG F a0, REGR [ 2 1) 55745

evbuffer_add_buffer()7£0.8/x 45| \; evbuffer_remove_buffer()/£2.0.1-alpha kA5 # i
1

6. 7NINEYE 2| evbuffer §iTH
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int ’—'-.-":mff’—r_pr-’—p:h'i[stru-:t evbuffer *buf, const vold *data, =2ize t
int evbuffer prepend buffer (struct evbuffer *dst, struct evbuffer

*|
[0}

Br 7K 0 72 20 B B AR 2 o X AT 2 A8, X AN Bk AT A 43 il 5 evbuffer_add() A
evbuffer_add_buffer()#H [F] .

A5 FH 3% 26 pR IS G 0, KA NS bufferevent 3t = 1) evbuffer {8 FH . 1% 26 pR 5 2
2.0.1-alpha fRASH AN o

7. EHHES evbuffer 114 46 5

A ZEHH evbuffer BTN N 527, R A MRS M T84 EMBX -8, 5%
A 25U DR 22 4 DX PR T T ST A S 2

unsigned char *cvbuffer pullup(struct evbuffer *buf, ev _ssize t size):

evbuffer_pullup() & £ PEAk "buf AT ) size 75, DERRG AT E RS E 5, LURIE
XA RS, HEMFE NN R size &, RSN Z X W
H size KT XA )44, sR%GRE NULL. 50, evbuffer_pullup()i& [F45 7 buf H
HEITRE

i HI evbuffer_pullup()iH i TR size ST e 2 AR H AR, OVIX AT E 7R 2 8 | A2k
XN

il



#include <event2/buffer.h>
#include <event2/util.h>

#include <string.h>

int parse sccksd(struct evbuffer *buf, ev uintlé t *port, ev uint32 t *addr)
{
/* Let's parse the start of a4 SOCKS4 request! The format is easy:
* 1 byte of version, 1 byte of command, 2 bytes destpert, 4 bytes of
* destip. */
unsigned char *mem;

mem = evbuffer pullup{buf, 8);

if (mem == NULL} {

/* Not enough data in the buffer */
raturn 0;

]} else if (mem{0] !'= 4 || mem[1] != 1)} {
£* nrecognized protecol cor command */
raturn -1:

] else |
memcpy (porkt, mem+2, 2);
memcpy (addr, mem+d, 4
*port = ntohs{*port):

*addr = ntohl {*addr) 7
A% Actually remove the dasta from the buffer now that we know we

like it. */
evbuffer drain(buf, E&);
raturn 1;
I
!
g —
£ N

i i evbuffer_get_contiguous_space()ix 5] ()5 1 v R ~HE I FH evbuffer_pullup() A £ 5
BT B B B H 5

evbuffer_pullup() k% H12.0.1-alpha Mt A4 0. Jeiihii A< libevent & /2 fR1E evbuffer th
VA AL, AT

8. M evbuffer F #2545

ez m!

int evbuffer drain(struet evbuffer *buf, size t len):

int evbuffer remowve (struct evbuffer *buf, vold *data, size t datlen):

evbuffer_remove () B buf 5T & H| FE£ER datlen 715 %] data AP A7 . o S AT A
FA/bF datlen, BECE ST . RIBRE-1, AR VS H] T

evbuffer drain () 147 N5 evbuffer remove () M[E, W2 TEAEATEIEZH]: 1M



SURNHE NGt X AT IHI A B . BTN AR [E10, ARG 3R [A]-1

evbuffer_drain () H10.8/ 5|\, evbuffer remove () #XHILFE0.9/ .

9. M evbuffer &1 & i 1 i 3E

A I T SRR v XA T A s R A, T ANERREE . Lhanid, mIRET A G ke R
il ed OE AL, mMAEBTMEYE (& evbuffer_remove AL, BETENHBE
FHER 2 X (1% evbuffer_pullup AEE),

ez Am|

ev_s=size t evbuffer copyout (strust evbuffer *buf, wvedd *data, size t datlen);

evbuffer_copyout () HI4T N5 evbuffer_remove () HH[E, 1HZE A MGEM X % AT 1
P BH U, '© M buf 7 & # datlen 735 F data &b A7 - R vl H 745/ T datlen,
BRALS EHIFTE T35 RMOR E -1, 75 0 5R B 5 6 75 5

WS G b X S 5 K18, AT LAEH evbuffer_peek ().

il



#include <event?/buffer.h>
Fincluds <eventZ/util.h>
finclude <stdlib.h>
Finclnde <stdlib.h>

int get record(struct evbuffer *buf, size £ *size out, char **record out)

{

/* Let's assume that we're speaking some protocel whers records
contain a 4-byte size field in network crder, followed by that
numbser of bytes. We will return 1 and set the 'out' fields if we
have & whole record, return 0 if the record isn't here yet, and
-1 on error. */

size t buffer len = evbuffer get lengthi{buf);

ev_uwint32_t record_len:

char *record;

if (buffer len < 4)
raturn 0; /* The size field hasn't arrived. */

/* We uss svbuffsr copyout here so that the size field will stay on
the buffer for now. */

evbuffer_copyout (buf, &record len, 4):
/* Convert len buf into host order. */
record_len = ntohl (record_len):
if (buffer len < record len + 4)
return 0; /* The record hasn't arrived */

/* Okay, now we can remove the record. */
record = malloc(record_len):
if (record == NULL)

return -1;

evbuffer drain(buf, 4);
evbutfer remove(buf, record, record len):

*record out = record:
*s5i7e ont = record len;
return 1;

XN R IR BL7E2.0.5-alpha A
10. TH[FAT HIHIA

ez Am|

enum evbuffer eol_style |

}i

EVBUFFER_EOL_ANY,
EVBUFFER_EOL CRLF,
EVBUFFER_EOL CRLF STRICT,
EVBUFFER_EOL_LF

char *evbuffer readln(struct evbuffer *buffer, size t *n_read out,

enum evbuffer eol style eol style);



1R %2 H R B fE T T 47 108 20 . evbuffer_readIn()ei M evbuffer B EELH —47, F—
ANHY L 2 F A R AR R IR X —47 . W3 n_read_out AS/& NULL, NI'E#%E N
IR [B] PR 45 B R B G0 AT B AT A, R BOR (8155 . 3R 8] A B N G 4T 45 TR AT
evbuffer_readin()H ff4Fh 47 45 Rk 3

® EVBUFFER EOL_LF

TR RANATTF (HEZ\n, ASCII {H /Z0x0A)

® EVBUFFER _EOL_CRLF_STRICT

TR RIS, EHM—NMATR (WEi2&\n\in, ASCII {E/20x0D 0x0A)

® EVBUFFER_EOL_CRLF

TR —ADAER R4, FR—MATA (RFUE S AT RUR\An B \nD . XS 200 T
AT 22T SO B LR R PR SURA - USRS HEIE 2R\ (AT 850R AT, T AN IR AR AE K 2 7
S A7 A A A

® EVBUFFER_EOL_ANY

1T RARAERECE . AR R B AT o XA AR A . BRI EEERN T
I7] JE A o

(ERE, WHEAEH event_se_mem_functions()7& &= Zk A 7 malloc, NI evbuffer_readin i [A]
A4 B EHR TR € 1) malloc B AR £ i)

il

char *request line;
size_t len;

vbuffer readln(buf, &len, EVBUFFER_EOQOL CRLF);
ine) {
irst line has not arrived yet. */

equest_line, "HTTP/1.0 ",
0 detected ... */

LD
[
[
——

if (!strncmpir
/* HTTP 1.

free(reguest line);

evbuffer_readin()4% I 17£1.4.14-stable & DL & i A tha] ]

11. 7£ evbuffer 3%



evbuffer_ptr Z5#1& 187~ evbuffer F1{1— M7 E, 5% AT H T1E evbuffer Hak A 1 .
O

struct evbuffer ptr {
ev_ssize t pos;
struct |
/* internal fields */
} _internal;

pos ZME— 1 AHE 7B, HPARREA N ZAd H A7 B . pos f87~ evbuffer HHH)— A7 &,
PLENFF AR AL I R 2 3R 0R

ez Am|

struct evbuffer ptr evbuffer
const char *what, size t

struct evbuffer ptr evbuffer
const char *what, size t :
const struct evbuffer ptr *en

struct evbuffer ptr evbuffer sear
struct evbuffer ptr *start, s

szarch(struct evbuffer *buffer,

len, const struct evbuffer ptr *start):
search_range (struct evbuffer *buffer,
len, const struct evbuffer ptr *start,
k=

)

h =ol (struet evbuffer *buffer,
t *eso0l len out,

)

evbuffer_search()BEELZ th X T AR S len N FFF 74 what BE0R B0 5 747 5
BB, BUEERAT R BT R 51010 evbuffer_ptr Z5#4K . B4R T start %, U
MFRE A BRI R B, WP T %,

evbuffer_search_range() ek %1 evbuffer_search 17 A A, R &t R % ELE end Z /i L
] what.

evbuffer_search_eol()i& %1% evbuffer_readin()—FEr AT, (HEAEHIAT, 1/2EiRH
5 4T 45 R 75 1) evbuffer_ptr. W15 eol_len_out 4675, NI'E#i&E N EOL /K.

ez Am|

enum evbuffer ptr how |
EVBUFFER PTR SET,
EVEUFFER PTR ADD
}i
int evbuffer ptr set(struct evbuffer *buffer, struct evbuffer ptr *pos,
size t position, enum evbuffer ptr how how);



evbuffer_ptr_set i1 buffer 17 & pos. 1% how %5+ EVBUFFER_PTR_SET, 4
B8 2 B2 b X R R 4 X667 B position; W1 %+ EVBUFFER_PTR_ADD, A 12 3))
position 777, I RO 10, RIS [E]-1 .

il

#include <event2/buffer.h>
rinclude <string.h>

/* Count the total occurrences of 'str' in 'buf'. */
int count_instances(struect evbuffer *buf, const char *str)
(

gize t len = strlen(str):

int total = 0;
struct evbuifer ptr pi

if (!len)
/* Don't try to count the occurrences of a 0-length string. */
return -1;

evbuffer ptr set(buf, &p, 0, EVBUFFER PTR SET):
while (1) |

p = evbuffer search(buf, str, len, &ap)}

if (p.pos < O)

brealk;

total++;

evbuffer ptr set(buf, &p, 1, EVBUFFER PTR ADD);
]

return totzl:

B
A& evbuffer B35 HoAR 5 118 #2613 evbuffer_ptr &%, AREF 2 ifii A .

IXEE452 [14£2.0.1-alpha JAH 38 0 .

12. 6 I H5 8 1o A =)

A I i 75 22152 X evbuffer H R AN AT & (15 evbuffer_copyout()HSHE), AN B
HEZI N H N A7 AT 7 (1% evbuffer_pullup()ABFE) . A IHi% il GE 75 A& A evbuffer A [a] ()£ .

ez m!



struct evbuffer iovec ({
void *iov_base;
si:e_t iov_len:

} i

int evbuffer peek(struct evbuffer *buffer, ev ssize t len,
struct evbuffer ptr *start at,
struct evbuffer iovec *vec_out, int n_vec):;

W H evbuffer_peek() 1B %, @i vec_out %5 —> evbuffer_iovec 40, H4H MK 2
n_vec. KR SiEFANSERARAEIEA evbuffer SN AL HREE (iov_base) e ib i
K.

Wi len /NT0, evbuffer_peek() =ik KSR FTA evbuffer_iovec Z5Mk . &, phEss it
ITHFE, EBMEH TG Sk, BiE WA len S N 1E . W R B AT DALS TR I SR IRk
P, MR B SEPRAS PS5 MRG0, SRR [B145 B BT 105 SR s BT 7 B S5 iR AN

412K ptr 9 NULL, eREONGEr XOT IR b 2EAT R . B0, M ptr A JHIRIE R .

il



/* Lat's look at the first two chunks of buf, and write them to stderr.

int n, i;
struct evbuffer iovec v([2];
n = evbuffer peskibuf, -1, WULL, v, 2};

for (i=0; i<n:; ++i) { /* Thers might be less than two chunks available.

fwrite{v(il.iov_bass, 1, viil.iov_len, stdsrr):
1

S* Let's send the first 4906 bytes to stdoot via write. */
int n, i, @/

struct evbuffer iovec *w;

2ize t written = 0;

A* determine how many chunks we need. */
h = evbuffer pesk(buf, 4096, NULL, NULL, 0):
A* Allocate space for the chunks., This would be a good time to use
allocca() if yvou have it. */
v = malloc(sizeof (struct evbuffer iowvec)*n);
S* Actually rill up v. =/
n = evbuffer peek(buf, 4096, WULL, v, n);
for (i=0; i<n; ++i) {
size t len = w[i].iov len:
if (writtem + lem > 409&)
len = 4096 - written;
r = write(l /* stdout */, w[i].iov base, len):
if (re=q)
break;
A* We keep track of the bytes written separately; if we don't,
W= may write mors than 4096 bytes if the last chunk puts
us over the limit. */
written += len;

]

frea (V) ;

/* Let's get the first 16K of data after the first cccurrence of the
string "start\n", and psss it to a consmme () function. */

struct evbuffer ptr ptr;

struct evbuffer iowec v[1];

const char s[] = “"start\n":

int n_written;

ptr = evbuffer search(buf, s, strlen(s), NULL):
i1f (pEr.pos == -1}
raturn; /* no start string found. =/

4% Advance the peointer past the start string. */
if (evbuffer ptr set(buf, sptr, strlen(s), EVEUFFER_PTR_ADD) < 0}
raturn; /* off the end of the string. */

while (n written < 1lé*1024) [
/* Pesk at a single chunk. */
it (evbuffer peek(buf, -1, &ptr, v, 1) < 1)
break;
/* Pass the data to some user-defined consume function */
consums {v[0].iov_base, v[0].iov_len):
n_written += w[0].iov_len:

£ Advance the peointer so we see the naxt chunk next time. */
if (evbuffer ptr aset(buf, &ptr, v([0).iov len, EVBUFFER_PTER ADD)<0)
break;

i

L



=
T

| &4 evbuffer_iovec FT#& s 2 T 8N E 4T
| AT s $ &2 T evbuffer, I evbuffer peek()ik [A] (38 54 3%

| R AE 2 A &R H evbuffer, #i £ 75 1 H evbuffer_peek() 2 #i 1 H
evbuffer_lock(), 7Ef# fH5¢ evbuffer_peek()%5 I N 2 2 Jim i#-AT fifdt

XA R EAE2.0.2-alpha FRAS B8 N .

13. E#|H evbuffer Fin%iE

A W5 75 E AR B M) evbuffer IS INEE, 1A S 808 5 N\ B E R, SRS AT
H evbuffer_add ()3T & il . A —XJ w4 sk £ ] LLSE X Fr I BE: evbuffer_reserve_space()
F1 evbuffer_commit_space(). R evbuffer_peek()—#F¢, XHA sk Efd ] evbuffer_iovec 45
FPRSRIZAENT evbuffer Py P A7 1K B2 15 ) .

ez m!

=i

int evbuffer rese
struct evbuff
int evbuffer comm
struct evbuff

-

i

pace (struct evbuffer *buf, ev ssize t = -
Ve

[
ovec *wec, int n vecs);

e(struct evbuffer *puf,

c
vec *vec, int n vecs):

evbuffer_reserve_space() & %45 i evbuffer N2 0] 3R . ALY R X L2 /b Hg
it size FATHI A . BIY A MIMARE, VDLRHKE, S vec ML m =440
W, n_vec REAH MK,

n_vec (MDA R AIRM— A&, libevent 2 (R K IK i A 4 42 2% [0 # 72
AR, (ESRIX TR EOR T HESI P X, SRR N AE . VEIG ST (PR RE, 1%
PR AR PR EOR B HEE SR 2 R T % 1A

HNF A E RIS RN X 5, BEIHH evbuffer_commit_space(), {155
N NG h IX o 0 S 75 B2 /b T SR (W 23 (8], 0] LAk /IMT A evbuffer_iovec 25 #4174
[ iov_len 7B, tHnl LISt/ RmE . REURII IR EIO0, SRR [Fl-1

P TN

| W H AT i 5 B HE 51 evbuffer 2% 3% 17 W% 0 2 W% 09 eR A ES K Al
evbuffer_reserve_space()3kE I HREN K3



| HFrseald, ANeH P REZ /04 mE, evbuffer_reserve space() Al F £ T
Ao RRRRAT] RE S SR IX— 1o

| W RAE 2 AN LR i A evbuffer, #i{R7E 1 H evbuffer_reserve_space() filf ff H
evbuffer_lock()iE T8 e, RJGTEIREAC G fEFRBIE -

il

£* Suppose we want to fill a buffer with 2048 bytes of ocutput from a
generate data() function, without copying. */

struct evbuffer iowec v[2];

int n, 1i:

slze t n to add = 2048;

/* Reserve 2048 bytes.?*/
n = evbuffer reserve space(buf, n to add, v, 2);
if [(n<=0)
return; /* Unable to reserve the space for soms reason. */

for (i=0; i<n && n_to add > 0; ++i) |

size t len = v[i].iov len;

if (len > n to add) /* Don't write more than n to_add bytes. */
len = n_to_add:

if (generate dataiv([i].iov_base, len) < 0} {
/* If there was a data during data generation, we can just stop

here; no data will be committed te the buffer. */

return;

/* Set iov len to the number of bytes we actwally wrote, so we
don't commit too much. */
v(i].iov len = len:

/* We commit the space here. Note that we give it 'i' (the number of
vectors we actually vsed) rather than 'n' (the number of vectors we
had available., */

if (evbuffer commit space(buf, v, i) < 0}
return; /* Error committing */

A 7



A* Hare ars scoms mistakes you can make with evbuffer reserve().
DO NOT IMITATE THIS CODE. */
struct evbuffer iovec v[2]:

{

/* Do not use the pointers from evbuffer reserve spacs() arter
calling any functions that modify the buffer. */

evbuffer reserve_space(buf, 1024, v, 2);

evbuffer add(buf, "x", l);

/* WRGNG: This next line wen't work If svbuffsr add nesdsd to resarrangs
the buffer's contents, It might even crash your program. Instead,
you add the data before calling svbuffer ressrve spaces. */

memset (v[0].iov_base, 'Y', v[0].iov_len-1};

evbuffer commit sp=c={muf vty

A* Do not modify the iov base peinters. */

const char *data = "Here is some data";

evbuffer reserve space (buf, strlen(data), v, 1):

A* WRONG: The next line will not do what you want. Instead, you
should copy the contents of data into v[0].iov base. */

v[0].iov_base = (char*) data;

v[0].10v len = strlen{data):

/* In this case, evbuffer commit space might give an error if you're
lucky */

Ei-']:-uffer_cmrmit_space{i:uuf, ¥y 15

XA BB AR 2 11 ) 2.0.2-alpha RO BEAFAE T .

14. 1§ evbuffer £ 2% 10

libevent /1 evbuffer )& & WL H & &4 10, ¥ evbuffer T 45 10 14210 &

ez Am|

int evbuffer write(struct evbuiffer *buffer, evutil socket € £d);

int evbuffer_write_atmost(struct evbuffer *buffer, evutil_socket_t fd,
ev_ssize t howmuch):

int evbuffer read(struct evbuifer *puffer, ewvutil socket t fd, int howmuch):

evbuffer_read() B HINE R T fd 22 £ howmuch 35 % buffer 4 & . il Ih i B8 B0 [ 52
U754 08 EOF, RIKHFIR[AI-1. 1, AR T AE e R 3R PH S8 3 (EAS e L Bl R,
NZAS B A RS EAGAIN (Ei# Windows H 1) WSAWOULDBLOCK). %1% howmuch &
i, evbuffer_read()ia IS Ml 50 B 2 /b Kl

evbuffer_write_atmost() i £ K1 # buffer i1 2 2 howmuch 1T 5 AN E|EHF fd 1. B
ThE B OR8] 5 N5 8, RIEHR [E]-1. BR evbuffer_read()—#f, MiZa AR, &
SEEER, RN TR R AEBLZE 10 ANRESLRISE M. G152y howmuch 45 H7fE, MRS



RS N buffer F1FTE H 2

i H evbuffer_write() 54 H] £ ) howmuch Z %11 /] evbuffer_write_atmost()—#£: M%<
W E R #5525 buffer [l %

7E Unix 1, 3% %6 p& 0N 1% A] LUFEAT AT 2 #F read 1 write 1 S0 75 FIE# T/E. 1E
Windows ', (N ZREERY.

VER, WEE A bufferevent, IS ZH X sepg %, bufferevent RIS B2 NIRRT .

evbuffer_write_atmost() % % 7£2.0.1-alpha iR A& 5| A .

15. evbuffer F1[9]

evbuffer [ & 5 T B ANTE A 4 WHi [A) evbuffer WIN 17 #3E, HABHMERS G T BdE .. N3
Frix/, libevent Jy evbuffer #2757 38 FH [R1HEHLH .

ez m!

struct evbuffer cb info {

b7

typedef void (*evbuffer cb_func) (struct evbuffer *buffer,
const struct evbuffer cb _info *info, woid *argq):

5] evbuffer AN, 2 AP RS BB O o, 1R R B S BER A . e B B o X Hi
£, —> evbuffer_cb_info &5 1 A fi 4, A1 &L S 4. evbuffer_cb_info 45 {4
orig_size 7B R G2 X A K/NRT (174550, n_added FBtiim et XN 1 £ b5
15 n_deleted 7BURRBER 1 207,

ez Am|

struct evbuffer cb _entry;
struct evbuffer cb entry *evbuffer add cb(struct evbuffer *buffer,
evbuffer cb func cb, woid *cbarg):

evbuffer_add_cb()Ei %A evbuffer s In—AN B & £, IR Bl —NAEHFRE, B 50T H
FARFIXAHEE R B SEH] . cb SEUZ KRR %, cbarg & Rk AL 51X A
BRI 4R



AT LA evbuffer B2 I, I ELR 28 R SUR M E 1.
il

#include <event/buffer.h>
tinclude <stdioc.h>
$include <stdlib.h>

/* Here's a callback that remembers how many bytes we have drained in
total from the buffer, and prints a dot every time we hit a
megabyte., */

struct total processed |

size t ni

bi

vold count megabytes cb(struct evbuffer *buffer,

const struct evbuffer cb_info *info, wveid *arg)

{

struct total processed *tp = arg:

size t old n = tp—>n;

int megabytes, i:

tp->n += info->n_deleted:

megabytes = ((tp->n) >> 20) - {old n >> 20);

for (i=0:; i<megabytes; ++i) 5
putc('.', stdout);

J

void operation with counted bytes (void)
{
struct total processed *tp = malloc(sizeof(tp)):
gtruct evbuffer *puf = evbuffer new():
tp->n = Oy
evbuffer add cb{buf, count megabytes cb, tp):

/* [Ise the evbuffer for a while. When we're done: */
evpbuffer free (buf);
free(tp)i

R BEES evbuffer AaiE = HEWE, B evbuffer A2 N RIHEBERUH 7 #4502
PEfaEr .

ASRANRE L G2 i X L 1B AR 0 AT LARS R ml s 2 A [l

ez Am|



int evbuffer remove cb entry(struct evbuffer *buffer,
struct Evbuffﬂr ub entry *ent):

int evbuffer remove cb(struct evbuffer *buffer, evbuffer cb func cb,
void *cbarg}

#define EVBUFFER . CB ENABLED 1

int evbuffer cb_ set flaQQistruct evbuffer *buffer,
struct evbuffer cb entry *cb,
ev uint32 t flagu},

int evbuffer cb clear flags (struct evbuffer *buffer,
struct evbuffer cb entry *cb,
ev_uint32 t flags);

AT DU 7 i =1 B % 1) evbuffer_cb entry KABRIEIE, AT DU A e O S 5 &
KAbR. RRINES RER[EI0, R IR

evbuffer_cb_set_flags() 1 evbuffer_cb_clear_flags()&& 7> 5 4 51 1 B iﬁli&ﬁ B ETE RS

EMbRE . T RA — A REEH AT LK : EVBUFFER_CB_ENABLED. XAMFREERIA
ST I RERIX AR, X evbuffer IS 2 14 F 151 2 %1

ez m!

int evbuffer defer callbacks (struect evbuffer *buffer, struct event base *base};

IR bufferevent [a1{8—#F¢, A LLiE evbuffer BIAANTE evbuffer #1000 2 Blia 4T, M & 28R
FHE event_base FIHIEIS HHAT. WA Z A evbuffer, AT HI I 7L ML LEZCHE 7 0
F| evbuffer 1, B MR ER, BB, IR R IRE H B,

AR IR HEIR , W APATHS, EFRER 2 MRIESS RIS,

5 bufferevent —#£, evbuffer B W51 H TR, B LBIE IS A RPATRILEIR [F1E, B
i evbuffer t 42 22 4=

AN 1 R 4 2.0.1-alpha iR A& Hr 51 A ). evbuffer_cb_(set|clear)_flags() i %t M
2.0.2-alpha fRATFFGHAFLE

16. 3T evbuffer 1 10 & 5 538 & i)

LI ferd P 1o 4 g i D0 o SRS /D s 2, libevent bR At T —LE LA«

ez m!



typedef void (*evbuffer ref cleanup cb) (const void *data,
size t datalen, wvoid *extra);

int evbuffer add reference(struct evbuffer *outbuf,
const void *data, size_t datlen,
evbuffer ref cleanup cb cleanupfn, void *extra):

XAk FoE 51 H m) evbuffer KB IN—BUEHE . ANl A7 80 evbuffer R 22—~ %
data 4L datlen 5 3R4r. Ik, 7€ evbuffer {8 FlIiX MNEEF U], AR ERHRE R H 3L
(). evbuffer 275 AN 75 BEIX 5B 7 F04f (1 e U8 FH R P 32 4L 16 cleanupfn R 2, 5 A $ AL
data %l datlen {E A1 extra f85H S5 AR IR[FI0, RIGE IR [E]-1,

il



#include <eventZ/buffer.h>
#include <stdlib.h>
#include <string.h>

/* In this example, we have a& bunch of evbuffers that we want to uss to
spocl & cne-megabyie rescurce cut to the network. We do this
without keeping any more copies of the rescurce in memory than
necessary. */

#define HUGE_RESOURCE_SIZE (1024*1024)

struct huge resource |
/* We keep a count of the references that exist to this structure,

50 that we know when we can free it. */
int referen Ce_count:
char data[HUGE RESQURCE SIZE];

struet huge resource *new_resource(veid) {
struct huge resource *hr = malloc(sizeof (struct huge_resource));

hr->reference_count = 1;
/* Here we should fill hr->data with something. In real lifs,

we'd probably load something or do a complex calculation.
Here, we'll just fill it with EEs., */

memset (hr->data, (XEE, sizeof (hr->data));

return hr;

veild free resource (struct huge resource *hr) |
--hr->reference count;
if (hr->reference count == 0)
free(lhr);
i

static void cleanup(const wvolid *data, size t len, wvoid *arg) |
free resource (arg);

/* This is the functicn that actually adds the resocurce to the

buffer. */
void spool rescurce to evbuffer (struet evbuffer *buf,

struct huge resource *hr)

{
+thr->reference count;
eviuffer add reference(buf, hr--data, HUGE BESQURCE SIEE,
cleanup, hr):

— U RGURAL TR S B NBI LS, T AN 7 R Bl R B S R U7 i W R AR AE
A DA T 3R 15 il X AL -

ez Am|

int evbuffer add file(struct evbuffer *output, int fd, ev off t offset,
size t length);

evbuffer_add_file()EK — AT AL SCAF IR TT fd GER: ARERLT). sRECK ST



offset AL FF 4G ) length F 57 N2 output KB . I B EGRF10, SRR [F]-1 .

=
VEy=8

7£2.0.2-alpha fix 4, X T8 X R 7 s i £ 1l SE8E H 4G . @id evbuffer_write*()
P RZIERIM 4% 5 evbuffer_drain()ifg 2= £, 8035 18 evbuffer_*_buffer()# 2 50 3
#—/ evbuffer F1. REE{E ] evbuffer_remove()BUH 34, f# ] evbuffer_pullup()i# 4745
HEEE.

WIREEAE R 450 FF splice()Ei# sendfile(), Ui ] evbuffer write()i libevent 4> B 24 [ iX
SepR BCRRE SR B fd BB IR B g, TTARAAS K AR S BIH P WA . WERATEAE
splice()f1 sendfile(), 1H/2&3Z£F mmap(), libevent ¥ 47 SCAFmLS, T A AZ A & IR B kT A
FEMBIEEHIBIH 8. B, libevent 23 B ML AL HUR N AF .

T T HOE B R T evbuffer B SR IR RR1 G AT

X — IR (1) R £ #R E 2.0.1-alpha fR A 5] A\ . evbuffer_add_referece()ll )A2.0.2-alpha
WRATF G AAAE o

17. il evbuffer X e e A R BER b

ez Am|

int evbuffer unfreeze (struct evbuffer *buf, int at front);

AT DA I 6 pR T B 22 115 2 evbuffer [ FFkak 3 K. bufferevent HIACHD7E P 34
T2 2 R F5 BH 1B B 2 X S, BRE N R R IX R B AME L

evbuffer_freeze() s $/22.0.1-alpha A 51 A\ f7.

18. K1) evbuffer X3k

2.0/} evbuffer 5 LIEAT VARZ B XL EBLZ AT, B> evbuffer SEILN— ML A 75,
DI A AR H AR o

event.h Sk T 28 evbuffer /AN, (RGOS ATTH T, B T8
T BN, 1.4F12.0/ 2 (A IEE AR K T »

)5 v] evbuffer H )7 5%, W LU#E ] EVBUFFER_LENGTH()% ;s  ifi 52 b 44 T DL ik
EVBUFFER_DATA()K i 17 . 1X B4~ % #R1E event2/buffer_compat.h H1. #R1fi, iHEE:



EVBUFFER_DATA(b) 2 #& evbuffer_pullup(b,-1)f) 5144, HITFASATREAEH K.

S PSR 4
R0

char *evbuffer readline(stxuct evbuffer *buffer);
unsigned char *evbuffer find(struct evbuffer *buffer,
const unsigned char *what, size t len);

evbuffer_readline() & % mW T fF » X F £ F H @ MW
evbuffer_readin(buffer, NULL,EVBUFFER_EOL_ANY).

evbuffer_find()J#7E St X FPHE R F A7 8 10 E UL, R [BIHAEEE. 5 evbuffer_search() 4
R, BREBRIE —DTRE . A A R B AU, XA e B 2 A B4
SE LT AT H R R B2 RIX o

171 1/ o 25 A AN [

RFEMEO

typedef void (*evbuifer cb) (struct evbuifer *buffer,
=ize t old len, size t new len, vold *arg);
void evbuffer setch(struct evbuffer *buffer, evbuffer cb cb, woid *charg):

evbuffer JEI 2 S BeA — N E1 , BB BT B Bl S A8 1R Se R0 A B, BB R Y NULL 28
B AR L B 07 1

5] 1 pR ECAE ] evbuffer_cb_info 544, T2 f# H evbuffer R K EERGHTKE . Rk, a0
Hold_len KT new_len, HduifiiEG; Wi new_len KT old_len, #HE#idsim. BIFHA
AIREAEIR, BT DAV IIRT A B B R AN ] B G 5 2 AN [ A AT

X L5 ) R 35 B BUK SR 7E event2/buffer_compat.h 1, #ARAT .



EZEVras: %% TCP &

¥ H http://www.wangafu.net/~nickm/libevent-book/Ref8 listener.html

evconnlistener HLH$HE L 7 YT F$E 52 TCP &8 1 7% .

AT A RN 2R TLEAE event2/listener.h H1 7= B, BRAERERIULH, EA1#7£2.0.2-alpha
WA E IR B

1. BB eveonnlistener

ez m|

struct evconnlistener *evconnlistener new(struct event base *base,

evconnlistener cb cb, void *ptr, unsigned flags, int backlog,
evutil socket t fd);

struct evconnlistener *evconnllistener new bind(struct event base *base,
evconnlistener cb cb, void *ptr, unsigned flags, int backlog,
const struct sockaddr *=a, int socklen);

vold evconnlistener free(struct evconnlistener *lev):

B4~ evconnlistener_new* () ek B4R 43 L AR [\ — AN BT ) E 2 W I g8 5 %o Rz T 2846
event_base KA AT A BRHMEIELS & T B8 7 FAHN TCP &8z Bk alikn, Wiy
SR RZ 1 TR O BR 2

AR, base S80S & M 23 H T MW & H211 event_base. cb s U E i H2 ) 22
R EE R % WiR cb v NULL, ST 25225, BERNEE T EERECN L. ptr f8 4
Yo rEiB 2 R R 2. flags S8 M EH REAT R, TS EEM LR . backlog /& fE AT
B Z1 X 285 1 o VE Ak T8 R 2 RS W B R R o e 8. 240G &G R4 listen() L
SO . W backlog 2 1, libevent 2R EBkiE — AT ME: Wi MO0, libevent I\
XA R F A T listen().

P BR B AS [ AE T anfrf 2 S7 W Wr B9 . eveonnlistener _new() e 3UE & O & ¥ B 741
SE BB T 1, SRR fd A NXAN BT . W E libevent /M ECRIEE B, AT
LLiA ] evconnlistener_new_bind(), &4 #4652 B Huhk b bk K

BROER IR 45, T evconnlistener_free().

AR AR &

Al LLZ5 eveonnlistener_new() ik 241 flags Z4ifE N —LbrE . nI LLHE(OR)iz AT =&
Tk bR:


http://www.wangafu.net/~nickm/libevent-book/Ref8_listener.html

e LEV_OPT_LEAVE_SOCKETS BLOCKING

ORI, R B O B TR, 20 SR B AR HLAER), LAEAF U T libevent
R RIEA TS, TR ML

® LEV _OPT CLOSE_ON_FREE
WHREE TN, BRoEERTHEaS KR EEET,
® LEV _OPT _CLOSE_ON_EXEC

MR BE TN, RN SN RE BT E close-on-exec frib. B E(E B
% fontl #1 FD_CLOEXEC fJF & SR .

® LEV_OPT REUSEABLE
LT SAEBIMGOL T, KRR ERT G, 2l —2) LB T A v DG E 3 [ —4
Ui o WEIXAMRE L libevent brid B2 AT EH K, XFE—HICH, nf LIZRIFT 3
e, e RN DT .

® LEV_OPT_THREADSAFE

WS OB, AR AT AE 2 N P 2 e U] 1. 1X22.0.8-rc HIETIIRE .

R W 4% B

ez Am|

typedef void (*evconnlistener cb) (struet evconnlistener *listener,
evutil socket t sock, struet sockaddr *addr, int len, wvoid *ptr);

LR B B S T B AL A [ R B listener 28U MG HOE R T 3% . sock U2
W EET . addr Al len 2 02 5 0CE 2 1 B bk AT M BE K R . ptr 2 A
evconnlistener_new ()it FH F $&{E IR £T

2. |2 FHA1Z2H evconnlistener

ez m!

int evconnlisten
int evconnlisten

able (struct evconnlistener *lev);

e (struct evconnlistener *lev);

=

it D



XA bR B I A 1 E B BT SO VE I T e R

3. % evconnlistener ][5 & 3

ez m!

void evconnlistener set cb(struct evconnlistener *lev,
evconnlistener cb cb, wvoid *arg):

PR A B2 eveonnlistener 1A BREFTH 24, B 2&2.0.9-rc iR 5] AHT .

4. #: evconnlistener

ez Am|

fd(struct svconnlistensr *lev):

evutil socket t evconnlistener get
ener g=t base (struct evconnlistener *lev):

struct event base *evconnlist

TR bR H 73 SR (2] Wy 4 R IG5 527 A event_base

evconnlistener_get_fd()e& £ X H BiL7E2.0.3-alpha fli A .

5. DI IR

ALK E — 1 H ”*“E%&LE’J accept() A FH 2 MOl B VR FH 065 0% (B pR AR . X F— AN v
WA E R AR A, XIR B,

ez Am|

typedef woid (*evconnlistener
void evconnlistener set error

EVEvREIIETEﬂEI_EEICICb Err

rrorch) (struet eveonnlistensr *lis, veid *ptr);
bistruct eveonnlistener =leav,

W H A% F eveonnlistener_set_error_cb() N I #s 5 B 1 8512 FI A2 R I 88 & AR B R
I [ R EOR 2B . AN SEOR IR, 2B NS HUE A eveonnlistener_new()
i NI ptro

XA R EE2.0.8-rC AT N .



6. REIAAY: B8RS4

il

#include <event2/listener.h>
#include <event2/bufferevent.h>
#include <eventZ/buffer.h>

#include <arpa/inet.h>

#include <string.h>
#include <stdlib.h>
#include <stdio.h>
#include <errno.h>

static veid
echo read cb(struct bufferevent *bev, woid *ctx)

/* This callback is inveoked when there is data to read on bev. */
struct evbuffer *input = bufferevent get input (bev)?

struct evbuffer *output = pbufferevent get output(bev):

* Copy all the data from the input buffer to the output buffer. */
evbuffer add buffer(output, input):
}

static void
echo_event cb(struct bufferevent *bev, short events, wvold *ctx)

{
if (events & BEV_EVENT ERROR)
perror ("Error from bufferewvent"):
if (events & (BEV_EVENT EOF | BEV_EVENT_ERRCR)) |
bufferevent_free (bev) ;




static void

accept_conn_cb (struct evconnlistener *listener,
evutil socket t fd, struct sockaddr *address, int socklen,
wvoid *ctx)

S* We got & new connecticn! Set up a buffersvent feor it. */
struct event base *base = evconnlistener get base(listener);
struct bufferevent *bev = bufferevent sccket new(

base, fd, BEV_OPT CLOSE_ON_FREE);

bufferevent setch(bev, echo read ch, NULL, echo_event ch, NULL):

bufferevent enable(bev, EV _REEAD|EV WRITE);
H

static veoid
accept error cb(struct evconnlistener *listener, woid *ctx)

{

struct event baze *base = evconnlistener get base(listener);
int err = EVUTIL_SOCKET _ERROR()/
fprintf (stderr, "Got an error %d (%3) on the listener. "

"Shutting down.\n", =rr, evutil socket _error to string(err)):

event base loopexit(base, NULL);

}

int

mainiint argc, char **argv)

(
struct event base *base;
struct evconnlistensr *listensr;
struect sockaddr in aing

int port = 5876;

if {argc = 1) |
port = atoifargv([l])s

1

if (port<=0 || port>eb535) |
puts ("Invalid port"):
return 1;

1

base = event base new():

if (!base) |
puts("Couldn't opsn event base")!
return 1;

1

/* Clear the scckaddr before wsing it, in case there are axtra
* platform-specific fields that can mess us up. */

memset (&5in, 0, sizeof(sin))s

/* Thig is an INET address */

sin.sin_family = AF INET:

/* Listen on 0.0.0.0 */

sin.sin addr.s addr = htonl(0):

/* Listen on the given port. */

sin.sin_port = htons(port):

listener = evconnlistener new bind(base, accept conn_ch, NULL,
LEV OPT CLOSE ON FREE |LEV OPT REUSERBLE, -1,
(struct sockaddr*)&sin, sizeof(sin));
if (!listener) |
perror ("Couldn't create listener®):
return 1;

l
evconnlistener set error cbilistensr, accept error ch):

event base dispatchi{base):
return 0;



{£F libevent [ DNS: = EMEEINRE

¥ H http://www.wangafu.net/~nickm/libevent-book/Ref9 dns.html

libevent 32 {it /b8 H] T-fi##fr DNS 451 API, DL T-S23L % B DNS 55 4% fbL ] .

AT T2 7 B ZHURIOT G, 2R HIR)= B RR 55 28 P LA o

.
T

libevent 477 ¥) DNS % F' i SLEAFAE FR 1 : ASSZFF TCP & if). DNSSec DL AT & id k25,
KRR A libevent 244 1F i L6 R i)

1. Fig: FIRSHE A PH 28 04 Tt

TR HE LA FH PH 28 04 E TGRSR, libevent 324 T FRifk getaddrinfo()32 11 i AT #% i 52
M. XTHEEITEEA getaddrinfo() pR%, 50 getaddrinfo() G FRAT I AR & B
EIEERF & ERRR, XABRSLBURAE .

getaddrinfo()#% 1t RFC 3493116.1711 & . T libevent Wil Asii i o — ot seal i MEE
HE N AAEES R .

ez m|


http://www.wangafu.net/~nickm/libevent-book/Ref9_dns.html

struct evutil addrinfo {
int ai flags:
int ai family;
int ai socktype:
int ai protocol:
size t ai_addrlen:
char #*al_canonname;
struct sockaddr #al_addr;
struct evutil addrinfo *ai_next;

]

#define EVUTIL_AI PASSIVE L
#define EVUTIL_AI_CANONNANE /+ ... */
#define EVUTIL_AT_NUMERICHOST /* ... */
#define EVUTIL_AT_NUMERICSERV /* ... */
#define EVUTIL_AI_V4NMAPPED . B
#define EVUTIL_AI_ALL .. ¥
#tdefine EVUTIL_AI_ADDRCONFIG /* ... */

int evutil_getaddrinfo(const char *nodename, const char *servname,
const struct evutil addrinfo *hints, struct evutil addrinfo ##res):

void evutil freeaddrinfo(struct evutil addrinfo *ai):

const char *evutil gai strerror(int err):

evutil_getaddrinfo() i £ i FFR 4 hints 25t IR0, f#AT 48 %2 ) nodename F1 servname,
@A — evutil_addrinfo 25t AsEZR, K HAF M1 res o INES BREGR FI0, ST IR [F]
JEF AR

Wiz /gt nodename Fil servname H—A~. WIEREME T nodename, NMIEE IPv4
bk (41127.0.0.1). IPve bt (fn:1), mi# /& DNS 45 (41 www.example.com).
W EE ML [ servname, JU'BL@& 3 M4 il 55 (A5 44 (A hittps ), B 2 — A0 2 1k il v
S BF i (1443).

WHRATEE servname, N*res F1 1% M5 2% . WHRATEE nodename, li*res H 1k
2 /& localhost(BRIA ), EA TR (W& E 7 EVUTIL_AI_PASSIVE).

hints [ ai_flags B8 7~ evutil_getaddrinfo 4l @47 &4, &0 DAL E 0N EHE 24 DAL
B EERER T IR A&

® EVUTIL_AI_PASSIVE
EAPREFR B AE R T, AR ER:. @y —EmBAZEN, BRIE nodename N7 :
%%, 45 nodename 7 localhost (127.0.0. 188 ::1); 1% T 40T, 23 f#) nodename
FonEE (0.0.0.08(E::0).

® EVUTIL_AI_CANONNAME

WREE T XANbRE, NEEGLEE ai_canonname FE R 5 FrUEZ R .


http://www.example.com%EF%BC%89%E3%80%82%E5%A6%82%E6%9E%9C%E6%8F%90%E4%BE%9B%E4%BA%86servname%EF%BC%8C%E5%88%99%E5%AE%83%E6%98%AF%E6%9F%90%E7%BD%91%E7%BB%9C%E6%9C%8D%E5%8A%A1%E7%9A%84%E7%AC%A6%E5%8F%B7%E5%90%8D%EF%BC%88%E5%A6%82https%EF%BC%89%EF%BC%8C%E6%88%96%E8%80%85%E6%98%AF%E4%B8%80%E4%B8%AA%E5%8C%85%E5%90%AB%E5%8D%81%E8%BF%9B%E5%88%B6%E7%AB%AF%E5%8F%A3%E5%8F%B7%E7%9A%84%E5%AD%97%E7%AC%A6%E4%B8%B2%EF%BC%88%E5%A6%82443%EF%BC%89%E3%80%82/
http://www.example.com%EF%BC%89%E3%80%82%E5%A6%82%E6%9E%9C%E6%8F%90%E4%BE%9B%E4%BA%86servname%EF%BC%8C%E5%88%99%E5%AE%83%E6%98%AF%E6%9F%90%E7%BD%91%E7%BB%9C%E6%9C%8D%E5%8A%A1%E7%9A%84%E7%AC%A6%E5%8F%B7%E5%90%8D%EF%BC%88%E5%A6%82https%EF%BC%89%EF%BC%8C%E6%88%96%E8%80%85%E6%98%AF%E4%B8%80%E4%B8%AA%E5%8C%85%E5%90%AB%E5%8D%81%E8%BF%9B%E5%88%B6%E7%AB%AF%E5%8F%A3%E5%8F%B7%E7%9A%84%E5%AD%97%E7%AC%A6%E4%B8%B2%EF%BC%88%E5%A6%82443%EF%BC%89%E3%80%82/
http://www.example.com%EF%BC%89%E3%80%82%E5%A6%82%E6%9E%9C%E6%8F%90%E4%BE%9B%E4%BA%86servname%EF%BC%8C%E5%88%99%E5%AE%83%E6%98%AF%E6%9F%90%E7%BD%91%E7%BB%9C%E6%9C%8D%E5%8A%A1%E7%9A%84%E7%AC%A6%E5%8F%B7%E5%90%8D%EF%BC%88%E5%A6%82https%EF%BC%89%EF%BC%8C%E6%88%96%E8%80%85%E6%98%AF%E4%B8%80%E4%B8%AA%E5%8C%85%E5%90%AB%E5%8D%81%E8%BF%9B%E5%88%B6%E7%AB%AF%E5%8F%A3%E5%8F%B7%E7%9A%84%E5%AD%97%E7%AC%A6%E4%B8%B2%EF%BC%88%E5%A6%82443%EF%BC%89%E3%80%82/

® EVUTIL_AI_NUMERICHOST

WMREE TXMRE, BREBAUENTEUE AL R IPvART IPv6HESE: 415 nodename 23Rk 44
FATH), KGR EVUTIL_EAI_NONAME %1% .

® EVUTIL_AI_NUMERICSERV

WHREE T ENMRE, BB EUE SRR IRSS 44 . WS servname AN 2%, A E+
PEHEEE, R EVUTIL_EAI_NONAME %57

® EVUTIL_AI_VAMAPPED

XA ERIR, R ai_family /2 AF_INET6, {HZ2HAF] IPvedtihl, 5% LL v4 W 5
(v4-mapped)Z! IPv6bhk (72 IR [H1 485 5 b i) IPvARihE . 2467 evutil_getaddrinfo() 4 ¢ FFiX
MRE, BRIERIERGRE.

e EVUTIL_AI_ALL

WIERRE 7 XM EA EVUTIL_AL VAMAPPED, NITGi84s B2 AL IPveiihl, IPv4is
HEARLZ DL vARLST A IPve bk T R Bl . 4 HT evutil_getaddrinfo() A SCREX AMr ik, B
I RE LT,

® EVUTIL_AI_ADDRCONFIG

WMREE TXMRE, WA RGIA MK IPvARBIER, 455465 IPvattibl; RA
RGANAE IEAH K IPvebbEE, 45 BA A5 IPveidlL .

hints [#) ai_family 7Bt 457~ evutil_getaddrinfo() M. iR [ 9N sk . 7 BEAE 7T LLE AF_INET,
Foor R R IPvalibhlh; B2 AF_INET6, Fox RifEsR IPveiill; 53 F AF_UNSPEC
FoNIE R BTE W] AL

hints 1] ai_socktype F ai_protocol B 75 %1 evutil_getaddrinfo()4 w5 F i [H] s ik
XA T B AR B X 5% 5545 socket() ek i1 socktype Fil protocol 4 E A [ .

BT ) eR HI0HT i — > evutil_addrinfo 45 M k88 %, fFfk{E*res b, HERMBNoRE T
ai_next feEHE M T — N0 E UM EER R AEME B, Br AT 2218 F evutil_freeaddrinfo()
HATRETR

USRI, BRI [ A Y R T
® EVUTIL_EAI_ADDRFAMILY

T >R (b %Xt nodename %75 & L.
® EVUTIL_EAI_AGAIN

LT DR OB R, AR TR



® EVUTIL_EAI FAIL

YN AN B RS R AR AT AR B DNS RS54 7T RE L4835t
® EVUTIL_EAI_BADFLAGS

hints FF 1) ai_flags B RK .

® EVUTIL_EAI_FAMILY

ANSCHF hints H) ai_family - Bt.

® EVUTIL_EAI_ MEMORY

(5] 7 35 SR R I AR FE S N A

® EVUTIL_EAI_NODATA

TR A EHATEAE

® EVUTIL_EAI_SERVICE

SRRk 55 A AFAE

® EVUTIL_EAI_SOCKTYPE

ASCRFE R ERE TR, i E87RM Y ai_protocol AVLHAL.
® EVUTIL_EAI_SYSTEM

LR R AR AL R G R, 2 A5 BIER A ermo.

e EVUTIL_EAI_CANCEL

87 PR P AE AR 52 BT 1 SR B » - evutil_getaddrinfo() ek BTAAN = A2 IX AN 3, {H R I T4
A1) evdns_getaddrinfo() mJ B8/~ A4 IX MR

W evutil_gai_strerror() ] LUK b 45548 5 A0 il M 1) 775 £

Y T R {F R %552 X T addrinfo Z5Kafk, 1 evutil_addrinfo (A& 81 2.4 B 1)

addrinfo Z5 AR A 44 . 8000, W SR ERE R G XL T AL *kra&, WA A EVUTIL_AL *
FrEMRAHFRER N2 WHREAE RS0 e T EAL Y%, WAERN A EVUTIL_EAI *H
FE A WAL ) ) 44

Bl ST ENLG, I RERER



#include <eventZ/util.h>

#include <svs/socket.h>
#include <sys/types.h>
#include <stdio. kb
#include <string.h>
#include <assert.h>
#include <unistd.h>

evutil socket t
get_tecp_socket for host (const char *hostname, ev_uiatlf t sort)
{

char port bufl6];

struct evutil_addrinfo hin-s;

struct cvutil addrinfo *answer = HILL;

int err;

evutil socket t sock;

¥ Convert the port to decimal. +#/
evutil smprintf(port buf, sizeof(port bu’), “%d”, (intiport);

AF fuild the hints to tell setaddrinfo bow to act. +°
memeset (Bhints, 0, sizeof(hints));

hints.al family = &F UNSFEC: /* vd or v6 is fine */
hints.al socktype = SUCK _ST3IEAM;

hints.al protocol = [PPFROTO_TCP: /¢ We want a TCP socket */
J¥ nly return addresses we can use 7

hints.ol_flags = EVUTIL_AI ADDRCONTIC

AF Look up the hostnams. +/
err = evutil_getaddrinfo(hostname, port_baf, &hints, &answer):
if (err < 0) {
fprintfistderr, “Error while resolving *%s : %s”,
hostname, evutil gal strerrorferr)):
return -1;

}

A TF there was no error, we showld fave at least one aiswer. #7
assert (answer:' ;
AF Just use the first answer. +/
cock — cocket(ancwer-ral fatily,
answer—ral_socktype,
answer—rai_pratocol);
if (scck < 0)
return —1;
if (ccnnect(cock, answer—»ai addr, answer—rai addrlen)) {
/¥ Note that we're doing a blocking commect in this fumetion
# IF this were nonblockins, we d peed to tr=at soms errors
# (1ike EINTR and FAGAIN) specially. +/
EVUTIL CLISESOCEIT (sock) ;
return —1;

}

return soclk;



IR bR BORR R 2 2.0.3-alpha A BN, AR event2/util.h .

2. {#F] evdns_getaddrinfo()f)JE[H 22 X 4 7
Mr

% 1) getaddrinfo(), LA K _E T evutil_getaddrinfo() i i) fiAE, BT ZER . 8 £
W R AT 1) DNS i858, SfFEIN. XFT libevent, 1XATREA B 1I4T M.

XFFAERHZE N, libevent $E 4t T — 4 R EH T /5 20 DNS 153K, il libevent S5 F5 AR 55 4%
6] ]9

ez Am|

typedef void (*evdns_getaddrinfo_ch) (
int result, struct evutil_addrinfo *res, wvold *arg):
struct evdns_getaddrinfo_request;

struct evdns_getaddrinfo_request *evdns_getaddrinfo(
struct evdns base *dns base,
const char #nodename, const char *servmame,
const struct evutil_addrinfo #hints_in,
evdns getaddrinfo cb cb, void #arg):

void evdns_getaddrinfo_cancel (struct evdns getaddrinfo _request *req):

Br 7 A 2> BH ZE /£ DNS # i) I, i &2 1/ libevent ]I /2 DNS Bl i 2 17 £ 1 5,
evdns_getaddrinfo()Fl evutil_getaddrinfo()/& —F£ 1. F N ERECA 2 B fe r BIIR Bl 45 8, fr
DA B4R AL —/> evdns_getaddrinfo_cb ZE AL B R £, LA — A4 [ 18 R 2501 AT 3% 1
P24

e 4h, i H evdns_getaddrinfo() it £ sk — 4~ evdns_base 4. evdns_base 45 14k hy
libevent ) DNS f##T % (REPIRAS AL E . ¢ T W7 3RE evdns_base a4, WHE F—1.

R R ek g 7 RIS, R EGR B NULL. 7500, %R [F—4 evdns_getaddrinfo_request
Tekt. 7EfARNT 58 2 BT AT LABERHE ] evdns_getaddrinfo_cancel()ATix AN HE 4t S BT il b -

HEE: AN evdns_getaddrinfo()s2 733 [8] NULL, &5 H T evdns_getaddrinfo_cancel(),
[6] 1F bR B A S TR

evdns_getaddrinfo() N 54> & il nodename. servname F1 hints 2%, Fr A& if)#kfr il 2
HAN DA PRAF IR e S0 20



~l: {4 evdns_getaddrinfo()f¥)JEFH &2 #

#include <event2/dns. h»
#include <event2/util.h>
#include <event2/event.h>

#include <{sys/socket.h>

#include <stdic. h>
#include <stdlib. k>
#include <string. h>
#include <assert. h>

int n_pending requests = 0;
struct event_base *hase = NULL:

struct user data {
char #name. /* the name we're resolving */
int ide; /* its pogition on the command line */

1

wvoid callback(int errcode, struct evutil addrinfo *addr, woid #pir)
{
struct user_data *data = ptr;
const char #name = data—lname;
if (errcode) 1
printf({"%d. %= —> %2\n", data—>idy, name, evutil gai strerror(errcode));
] else |
struct evutil_addrinfo #ai;
printf("%d. %s", data->idx, name)
if (addr-rai_canonname)
printf(” [%s]”, addr-ral canonname) ;

puts (")
for (ai = addr; ai; ai = ai->ai_next) |
char buf[128].

const char *s = NILL;
if (ai-»ai_family == AF_INET) {
struct sockaddr_in *sin = (struct sockaddr_in *)ai-rai_addr;
s = evutil_inet_ntop(AF_INET, &sin->sin_addr, buf, 128).
} else if (ai-»ai_family = AF_INETH) |
struct sockaddr_inf #sinf = (struct sockaddr inf *)ai-ral_addr;
s = evutil inet ntop(AF INETE, &sinf—rsiné addr, buf, 128);
1
if (g)
printf(” =» %s\n", s);

evutil_freeaddrinfo(addr);

)

free(data->name) ;

free(data);

if (- _pending requests == 0)
event_base_loopexit(base, WILL):



A Take 3 Jist of dowain names Ffrom the command Jine and resolve them in

# parallel 7

int main{int argc, char *tarzv)

{

int i;
struct evdns_base *dnshase;

if (argc == 1) {
puts("No addresses given.”):
] return ;
base = event_base_new():
if (lbase)
return 1;
dnsbase = evdns_base_new(base, 1);
if (ldnsbase)

return 2;

for (i =1; i ¢ arge; ++i) {
struct evutil_addrinfo hints;
struct evdns_getaddrinfo_request *req;
struct user_data *user_data;
memset (Bhints, 0, sizeof(hints));
hints. ai_family = AF_UNSPEC;
hints. al_flags = EVUTIL_AI CANONNANE

¥ hless we specify 8 socktype we'll get at least two entries for

* each address: one for TCP and one for [DP. That's not what we

* want, */
hints. al_socktype
hints. al_protocol

SOCK_STREAN
IPPROTO_TCF,

if (! (user_data = malloc(sizeof (user_data)))) {

perror ("malloc”) ;
exit(l);
}
if (! (user_data—’name = strduplargv[i]))) |
perror (“strdup”) ;
exit(l);

user_data->idx = i;

++n_pending_requests;
req = evdns_getaddrinfol

dnsbase, argvl[il], NULL /* no service name given */,

khints, callback, user_data):
if (req == NULL) {
printf(” [request for %s returned immediately]’n”, argv[il):

A% No need to free user data or decrement npending reguests; that

# happened in the callback., +7

1

if (n pending requests)
event base dispatchibase):

evdns_base_ free(dnsbase, 0):
event_base_free(base):

return 0



iR % Z2.0.3-alpha IRAFTIG IR, A HIFE event2/dns.h H1.

3. GEF.E evdns_base

i evdns #t179EBH %E DNS £ 2 7 75 ZE AL & — > evdns_base. evdns_base 17 %+
k454551132 A DNS FCEIET, ERESEEI. 31T DNS 153K

ez Am|

struct evdns_base *evdns_base_new(struct event_base *event_base,
int initialize);
void evdns_base free(struct evdns base *base, int fall requests):

BIIE evdns_base_new()iR[Al—/M BT [F] evdns_base, ‘RIEHT IR [F] NULL. 412 initialize
ZHUN true, BREC BRI RAE T BIMERLE evdns_base; &I, pK%iilk evdns_base
N7, ANELE A TR A AL T

Al LA evdns_base_free()B& A 48 I () evdns_base. 1R fail_request Z%H true, B
B AEREI evdns_base FiI il BrA #EAT A 38 KA ERUH £ A5 1 FH JHG [0 O e 2

¥ FH RS B W) 451k evdns

SR 7R ELE 2 Hu i ] evdns_base Wi #14G1k, 1T LA evdns_base_new()f) initialize 244
£330, ARIG AR id R %

ez m!

#define DNS_COPTION SEARCH 1

#define DNS_OPTION NAMESEEVEES Z

#define DNS_OPTION MISC 4

#define DNS_OPTION _HOSTSFILE &

#define DNS OPTIONS ALL 15

int =vdns base_resolv_coaf parse(struct evdns base *base, int flags,
const char *filename, :

#ifdef WIN3IZ

int =vdns_hase_config windows_nameservers(struct evdns_hase *);
#define EVDNS_BASE CONFIG WINDOWS MNANESERVERS INMFLEMENTED

#endif



evdns_base_resolv_conf_parse() 8 #1711 resolv.conf 1% 2L SC 4 filename, M 328X flags
FRARIIETT (KT resolv.conf SLAFHIE 25 5., EE Unix T

® DNS_OPTION_SEARCH

1% 3R M resolv.conf 3C 44132 domain #i1 search B LA & ndots i1, 1 FH & 4115k & 18
AN (USSR RA SR EMENL

® DNS_OPTION_NAMESERVERS

1 3R M resolv.conf #1520 44 IRk 55 25 ik

® DNS OPTION_MISC

53K M resolv.conf ST rh i BCH At e B 8 130
® DNS_OPTION_HOSTSFILE

i 3K M/etc/hosts SCAFEZHLENLAIEE .

e DNS_OPTION_ALL

i R M resolv.conf X FRBUS & 2 15 B

Windows ™ & A 7 DA 5 &1 44 F Ik 55 4 7€ WF 2 1 resolv.conf 3C 4, {H #] DL A
evdns_base_config_windows_nameservers() i £ M\ iE M & (53 NetworkParams, B
HABBRGR A H T ) HL A RS A

resolv.conf A& =

resolv.conf & — N CAA, FF—ATEARTAT, EAWEUHITLKERE, Halh— iR
BEEAEE 2 A SHAIPRIC AR AT LR ARG A -

nameserver

VG B — A% TR A0 P Hukk . fE N — A8, libevent 7oV i IP:Port B #
[IPV6]:port 18 44 7 1% 4% 8845 5 Ak bRtk o 11 o

domain
A His Ik 44
search

FEAT A ML A2 B B R 4 AR . WA REIE M fEATAT A0 & A 2> T “ndots” ™ s A 1
27, WTEIX g 4 it A7 22 . thnit, Wi “search” Bt v example.com, “ndots”
A, WA PG R www?BF - B IR A “www.example.com”.



http://www.example.xn--com-9o0a./

options

G RR LTS . RINE A RT 758, Ba G option:value (WEHSHO.
AL ] A% THUA

n ndots:INTEGER

TR EHER, EZ% Ll search”, ERIMEZE1.
n timeout:FLOAT

S547 DNS R S5 &M N (I 1], ALY . BRIME 9540
n max-timeouts:INT

A5 W 5 an i LI T LRA O AR 5545 L2 BRIAAE3IK.
n max-inflight:INT

% FRVFZ DN ARE DNS 15K ? (PRI 2 TIRAZAMER, W 2 KRR
JEIR,  ELEIEANE RPN B AN D) . BRIME R XXX

n attempts:INT
FE R 2 W AL 2 /0 7k DNS %33R 72 ZBRIAME 2 XXX
n randomize-case:INT

WARAEE, evdns 29K Y] DNS iR BEEFEHLIF 55 1D, FF HAHIA R RLEAT FIAE I EEAL
F55 IDH. XAFRIE“0x20 hack AL AT LALE—ERE S EFHIEXT DNS {1 fif S S 2
e EANEIIBRINE R

GBS SO Gy BEAR , P30T BRARANHER - 3X HL45 H4 3« If nonzero,we randomize the case
on outgoing DNS requests and make sure that replies have the same case as our
requests.This so-called "0x20 hack" can help prevent some otherwise simple active
events against DNS.)

n bind-to:ADDRESS

ARSEME, DR 44 7 e 55 4 A B 2 R0 E B4 k. X5 T 2.0.4-alpha A, XA
BEEMN M T a4 7 kS 45 H o

n initial-probe-timeout:FLOAT

e 4TRSS A% L) libevent LTEEZR AR ARSI 00 A 55 4% LUAIIBT R 5% 2802 PR ..
RASHERCE PRI (8] [BIRE D 7 51 p 58 — AN, SRR fb. BRIMERZ10.

n getaddrinfo-allow-skew:FLOAT


http://xn--optionvalue()-7u7v344dfu7bvxfuxc.xn--:-ye8a47c502bewr4e3ajigz8r/
http://xn--optionvalue()-7u7v344dfu7bvxfuxc.xn--:-ye8a47c502bewr4e3ajigz8r/

] B i >R IPv4 AT IPvei ik E , evdns_getaddrinfo() FH 54 () DNS 185 3R £, 43 5138 SK H A bk,
RN SE R 55 23 ANBEAE — N R B AL PR Fh i 5K o RSS-S0 B — PR hE 2R 5, RS 15
— B H () Bf 5 55 — PP 2R hE e 5 B0k . XN I B A 2 KA ], A Rb . BRIAE

&3

AR 7 BOMIE 0T 2 1l 20

FIELE evdns

I R 7 RS A ] evdns B94T 0y, AT RUE T IR B EL

ez Am|

int evdns_base_nameserver_sockaddr_add{struct evdns_base #base,
const struct sockaddr *sa, ev_socklen_t len,
unsigned flags);

int evdns_base_nameserver ip_add(struct evdns_base #*base,
const char #*ip_as_string);

int evdns_base_load hosts(struct evdns_base *base, const char *hosts_fname)

void evdns_base_search_clear(struct evdns_base *base):
void evdns_base_search_add(struct evdns_base *base, const char *domain):
void evdns_base_search_ndots_set(struct evdns_base *base, int ndots);

int evdns_base set_option(struct evdns base *base, const char *option,
const char #wval):

int evdns base count neameserversi{struct evdns base *base):

evdns_base_nameserver_sockaddr_add ()£ iE ik itk 7] evdns_base ¥ 144 7R 55 2% -
Y2 flags 4, ARFTHEEE, BB A0, I eREGR [H0, SR ik b 47 4.
CIXANBREAE2.0.7-rCc FRAS )

evdns_base_nameserver_ip_add()E& %7 evdns_base I F4F 8 RN 4 T RS 55, 1%
AT CUZ IPvAtthE IPvetbidil. 5o 15 1) IPv4tbdl (IPv4:Port), B3 5 i 15 1) 1Pv6
Hikk ([IPv6]:Port). FIif s%GR 10, SR IR B 57 4A .

evdns_base load_hosts() i # M hosts_fname L # N EHL 0 (kg X 5 /ete/hosts A
[F)o FINI R BUREI0, I IR [B] AR

evdns_base_search_clear()Ei % M evdns_base T # R Gl search L& ) )5
%%, evdns_base_search_add()NI#s NG 45

evdns_base_set_option()pi Z X & evdns_base " Kk WA o 378 TURIE #FH 75 5 Ko
(2.0.3[RAZAT, W4 G THWBAH—AE5)

fRHT— I B S5, W LM#E FH evdns_base _count_nameservers(\ & & RN T £ /0N F



55 4% o

JE i B

4420y evdns BB E 7 J0 i B 1K) o8 4L
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typedef void (*evdns debug log fn type) (int is warning, const char *msg);
void evdns_set_log_fnlevdns_debug log fn_type fn);
void evdns_set_transaction_id_fn(ev_uintl6_t (*fn) (void));

KA S5 A, evdns FRSA H O HE. evdns_set_log_fn()n LA B — 4N [H1 i &
H, DMELEEFT HEMN AT LR (E,

RAAREN,, evdns T E—A REFHIBEALECR AR : 8 H0x20 hack HIFf %, evdns j#idix
ANESRIEECHE LAUED (hard-to-guess) HIE4% ID LABENLIL &) (i 2% “randomize-case”
I . BRI, BERRAN libevent %A H A% AN RNG (FENLEUR A8%) . i AT LUE
i FH evdns_set_transaction_id_fn(), & A—"MREIHECATIN Chard-to-predict) [
W5 HHI R AL, KN evdns B E — N LFHIBEHLACR A2

2.04-alpha LL M J5 2 i A, libevent H H & N B M % 4 [ RNG ,
evdns_set_transaction_id_fn()#t &G 3R T .

4. J$JZ DNS # M

5 7 S B A s L M evdns_getaddrinfo() 3B 1) DNS i >R 3E 47 5 RS 20 2 i) 10405 51 1)
DNS &k, libevent t gkt 74201,

R BIRFAE
4] libevent ] DNS SrHFB/b LAt/ DNS RYEHT BAT 10— BEAFAE, fs AT AR

RUFI TCP iR . W T E evdns AT A B IHRHE, XOd Tk — NN T . AT DUE B HAh 4
FFER DNS &, 1 c-ares.

ez Am|



#define DNS_QUERY_NO_SEARCH /* ... */

#define DNS_IPvd_A M .., %/
#define DNS_PTR e R T
#define DNS_IPvG_AAAA fE ... %/

typedef void (*evdns_callback_type) (int result, char type, int count,
int ttl, void *addresses, void *arg):

struct evdns_request *evdns_base_resolve_ipvd(struct evdns_base *base,
const char *name, int flags, evdns_callback tvpe callback, woid *ptr):

struct evdns request *evdns base resolve ipvE(struct evdns base *hase,
const char *name, int flags, evdns_callback_tvpe callback, woid *ptr);

struct evdns request *evdns_base_resolve _reverse(struct ewvdns base *hase,
const struct in_addr #*in, int flags, evdns_callback_ type callback,
void *ptr):

struct evdns request *evdns_base_resnlve _reverse ipvé(
struct evdns_base *base, const struct inb_addr *in, int flags,
evdns_callback_type callback, woid #*ptr);

XL AT oA BN — R HOIC SRR DNS 153K . 84> AL ESR — 4 evdns_base ] T
R, —AMNEEREIE QERERN RIS, s kR bt — 4 U E
AT AT B RIAR S — AW S B I A 1Rl B8 8, DU — N P 3R Bt AR A% 45 1] 3 R 4
HOEi=R

flags Z 7] LLE0, WA LLH DNS_QUERY_NO_SEARCH BHRf2A 11 JF 4G 75 ) 2% WO 7645
Ry R # T E. DNS_QUERY_NO_SEARCH *f A1 & #I TER, BN 2 6 2 i AN 4T
2

TSRS N AT D I R0 s 50 Bl o 918 28 0 S50 Fa 78 R Th R #5RY (S
% R (f DNS #i23) [ result. — Mg (DNS_IPv4_A. DNS_IPV6_AAAA, &
# DNS_PTR). addresses H sk %. DA N BAL FIAETERS [A] . Hohl (g8, PLK
PR FE £

A R I A 45 8] BRI B ) addresses 2308 NULL. & A #ixib: X T PTR id sk,
addresses & & FAFE R FHF ;. ST IPvAid 3%, T2 W04 275 1 1 DY 2 s ki $h i
X IPVeidsk, NEMZZ P67 il 384 . GER: R A%, addresses
M ATRE R0, R FAELE, (HREA RIS 5 5t 2 B A& )

AT REAE 3525 (0] bR AR B RS AT -

DNS #5174

HRiY

il
<

DNS_ERR_NONE WA R

DNS_ERR_FORMAT JIR 5% 25 AN A I oK



DNS_ERR_SERVERFAILED R4 %% 34t ist

DNS_ERR_NOTEXIST AL E 4 F e
DNS_ERR_NOTIMPL JIR 55 38 AR X R R AU 1) 25 1)
DNS_ERR_REFUSED REBERE, WSS A A
DNS_ERR_TRUNCATED DNS it sk ANid& & UDP 4041
DNS_ERR_UNKNOWN AR P9 1R
DNS_ERR_TIMEOUT eyl
DNS_ERR_SHUTDOWN F Pl SR 56 1] evdns &4t
DNS_ERR_CANCEL F P SR ECH £

AT LU 3 B O AR I A AR A 7
B0

const char *evdns_err_to_string(int err);

FEAMEHT BRECHR IR [7] A 3% B 1) evdns_request 4 /) 4ARTR 4t . 19138 68 Kok 8 FH BT B4 4T IS fi
AT LA XA R B R B E K -

ez m!

void evdns_cancel_request(struct evdns_base *base,
struct evdns request *req]‘;

FHIZX A BRECDUH 15 SR A A 15 M ek B A, w7 A 45 %65 DNS_ERR_CANCEL.

Hitt DNS 2w, FEHAL 7RS4

A I 5 22 HOBT G B B R P DNS 1 248, (HANRERZMEAT 1) DNS Hi53K .

ez m!



int evdns base clear nameservers and suspend(struct evdns base *base):
int evdns base resume(struct evdns base *base):

evdns_base_clear_nameservers_and_suspend() &R ITH 4 7554, (HARRIIE RS
WeOR e, ERIME G EHR N %4, i evdns_base_resume().

XEC R BRI IR [F10, RO 3R El-1. EA17£2.0.1-alpha FA G

5. DNS k&80

libevent JyscHLANH Z ) DNS ik 554%, W BE UDP f& 4] DNS i KR F2 4 1 f Sl o
ARATEERILF N DNS Y llE — &1 T f#.

B A< 7] DNS AR %28

ez m!

struct evdns_server port *evdns_add server port with hase(
struct event base *base,
evutil socket t socket,
int flags,
evdns request _callback fn tvpe callback,
vold *user_ data)

typedef woid (*evdns request callback frn type) (
struct evdns server request *request,

vold *user_ data)

void evdns_close_server port(struct evdns server port *port):

BIFUA W DNS 153K, i evdns_add_server_port_with_base(). %%k F T Sk
FEff) event_base. AT Wilrf UDP By, Al HAFRE (MIESZ0). —UF| DNS &
) BB R B eR A, DL R EE AL oh Bl UR R B P B EE AR A . R 2R [

evdns_server_port X} %,
i ] DNS 45 #8852 i LAE S, 72 H evdns_close_server_port().

evdns_add_server_port_with_base() & 20.1-alpha Jx A 5 XN B , 0
evdns_close_server_port()Jl| 1.3 A5 A,

Kl DNS %K



ANFHIHE, AT libevent A FEAL R4 IR E DNS SR gm e 10, AP HEA Y
event2/dns_struct.h X, &% evdns_server_request 45 i1k .

ARRRAK] libevent N 1% 2> $2 4L 5 4111 J7 125 .
O

struct evdns server request {
int flags;
int nquestions;
struct evdns server question **questlons;
1
#tdefine EVDNS_QTYPE_AXFR 2h2
#define EVDNS_QTYPE_ALL 255
struct evdns server question {
int type;
int dns question class;
char name[1];

flags TG R P E ) DNS #7:&: nquestions 7 B iE R i) 17 /i % ;. questions #&
evdns_server_question 25 MR FREM 4. &4~ evdns_server_question £ & i K 1) B E I
A (VFE TR EVDNS_* TYPE Z413R). &R (JE% A EVDNS_CLASS_INET),
PA KIS SR FEHLA

XL ZEMARIE 1.3 A T 5N, (H 214k 1 14 % & dns_question_class. % 111

“class”2xik C++H Rk sk, 55RME IR SR ) “class™ 44 1) C 2 5 # ANBEFE AR K A i A
IE#TAE.

ez Am|

int evdns_server_request_get_requesting_addr(struct evdns_server_request *req,
struct sockaddr *=za, int addr len):

HOR o OF OE Mo ¥ Ok 2 DNS iF R ok @B ff oy, X B O OH
evdns_server_request_get_requesting_add()#t 7T LA T o B iZAE N A A7 if 25 (7] LAZS 2= 1
1) sockaddr: i ] sockaddr_storage 45 #4)44

XA EAELBRA T TN .

Ml 2 DNS 5 3K

DNS Hi 55 s i IR NG R G, 2R sRARS 2 P S B [ e85, 3814 - Bl 4R 5
(5] ] bR K0 20 T SR B AR SR, B R PR SR R 2% 2 4 [ 25 B R



(5] 8 375 R i AT LA e [B] 37 A i — A el 2 A8 58

ez Am|

int evdns server request_add a reply(struct evdns server request #*req,
const char *name, int n, const void *addrs, int ttl);

int evdns_server_request_add_aaaa_reply(struct evdns_server_request *req,
const char *name, int n, const woid *addrs, int ttl):

int evdns_server_request_add cname_reply(struct evdns_server_request *req,
const char *name, const char *cname, int ttl):

IR R ECHTE R req 117 DNS [ B 1) 45 SR 153 I— 4~ RROEELS 51128 ALAAAA Fl CNAMED.
FAREH, name RENZ IR R ENL, tt & DR AL FIAF ISR E . X T A A
AAAA LT, n RERINAHIEAN %, addrs &R IGHEE TSR 6T AddS, &P n*4
FATFBIRE A Gh H 1 IPvAtb il STF AAAA B3, A& LL n* 16715 7 51l #% 3045 1K IPve L .

BRI BRI BOR [F10,  JRIBC 3R [A]-1

ez Am|

int evdns_server_request_add_ptr_replyv(struct evdns_server_request *req,
gtruct in addr #in, const char #inaddr name, const char #hostname,
int ttl);

AR BONIER S RTTIIN— PTR AR . S8 req A1t BR L[ KRR BOMH [F] . 0 2582 it

in (—A IPv4tsilk) 1 inaddr_name(— arpa s fydl) i —As, i H R AEFRHE—4,
PAFE R N [l R HR AL A ik . hostname /& PTR # i 2 %,

ez Am|



#define EVDNS_ANSWER_SECTION O
f#detine EVDNS_AUTHORLTY _SECTION 1
#define EVDNS_ADDITIONAL_SECTION 2

#define EVDNS_TYPE_A 1
#define EVDNS_TYPE_NS 2
#define EVDNS_TYPE_CNAME 5
#deline TVDNS_TYPE_SOA G

#define EVDNS_TYPE_PTR 12

#define EVDNS_TYPE MX 15
#dcfince EVDNS_TYPE_TXT 16
#define EVDNS TYPE_AAAA 28

#define EVDNS CLASS INET 1

int evdns_server_request_add_reply(struct evdns_server_request *req,
int sepctinn, cnnst char *name, Int type, Int dns_class, Int 11,
int datalen, int is_name, const char *data):

XA BRBCNIE R req ) DNS [B] 378 II{EE RR. section ¥ BLFEw s InBIWE—15, HAEN %
fe X/~ EVDNS_* SECTION. name Z#/& RR (1% 77 B . type B3¢ RR HIEM 7B,
HAH N %2 H A EVDNS_TYPE_*. dns_class 2 ¥/ RR 12572 B . RR [#) rdata Al
rdlength == BKs M data 4b ) datalen =159 /=4, 4 is_name 4 true, data K45 4wt %,
DNS %5 (filtn, i DNS %5 E465). 5, data B B0 5% RR F.

ez Am|

int evdns_server_request_respond(struct evdns_server_request *req, int err);
int evdns server request drop(struct evdns server request *req);

evdns_server_request_respond() ik £ A1 3K &%k DNS BN, A H P IFTA RR, LA
KRS erro AR RN NG R, AT LA A evdns_server_request_drop ()oK 2 153K,
FETBOE SR OCHK ) N AE RN S5 R

ez Am|

#define EVDNS_FLAGS_AA 0x400
#define EVDNS_FLAGS_RED 0x020

void evdns_server request_set flass(struct evdns_server request *req,
int flags);

AR B Bl N BB EARATAR G, T AR I m] iy AR AE e B 3 P 3K A BR



K% 1 evdns_server_request_set_flags()# /X 7£2.0.1-alpha kg A< H H AL, AR 1T A
PR ECERTE1 . 3R A 5 N .

DNS Ak 55 #7~ 1



#include <event2/dns.h>
#include <event2/dns_struct.h’
#include <event2/util.h>
#include <event2/event.h>

#include <sys/socket.h>

#include <{stdio.h>
#include <{string.h>
#include <assert.h>

/¥ Let's try binding to 53535 Fort 55 is more traditional, but on most

operating systems it reguires root privileges. +/
#define LISTEN_PORT 5353

#define LOCALHOST_IPV4_ARPA “1.0.0,127. in-addr. arpa”
#define LOCALHOST_IPV6_ARPA ("1.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0." \
"0.0.0.0.0.0.0.0.0.0.0.0.0.0.0. 0. iph. arpa”)

const ev_uint8_t LOCALHOST _IPV4[]
|

{127, 0, 0, 1):
const ev uint® t LOCALHOST IFVE[ {0,0

IUJUJUIDJUJGI DJU’BIDJU’UIDJI 1.;

#define TTL 4242

/% This toy DNS server callback answers reguests for localhost (mapping it to
137.0.0.1 ar ::1) and for 127.0. 0.1 or ::1 (wapping them to localhost).
*/
void server_callback(struct evdns_server_request *request, void *data)

int i;

int error=DNS_ERR_NONE;

J* We should try to answer all the guestions. Some DNS servers don’t do
this reliahly, though so you should think hard before putting two
guestions in one reguest yourself +/

for (i=0: i ¢ request->nquestions: ++i)

const struct evdns server question *q = request->questions[i];
int ok=-1;
/% We don’t use regular strcasecmp here, since we want a locale-
independent comparison */
if (0 == evutil_ascii_strcasecmp (q—>name, “localhost”)) [
if (q=>type == EVDNS_TYPE_A)
ok = evdns_server request_add a reply(
request, q—name, 1, LOCALHOST_IFV4, TTL);
else if (g->type == EVDNS_TYPE_AAAA)
ok = evdns_server request_add aasaa reply(
request, q->name, 1, LOCALHOST_IFV6, TTL);
} else if (0 == evutil_ascii_strcasecmp(q-’name, LOCALHOST_IPV4_ARPA))
if (q->type == EVIDNS_TYFE_PTR)
ok = evdns_server_request_add_ptr_reply(
request, MULL, q->name, "LOCALHOST”, TTL):
1 else if (0 = evutil ascii strcasecmp(q-name, LOCALHOST IPVE ARPA))
if (q->type == EVDNS_TYPE_PTR)
ok = evdns_server_request_add ptr_reply(
request, MULL, gq—Pname, "LOCALHOST", TTL);
} else |
error = DNS_ERR_NOTEXIST,
1

if (ok<0 &% error==DNS_ERF_NONE)
error = DNS_ERR_SERVERFAILED:
1
% Now send the reply. +/
evdns_server_request_respond(request, error).



int main(int arge, char ¥kargv)

{
struct event_base *base;
struct evdns_server_port *server:
evutil_socket_t serwer_fd;
struct sockaddr in listenaddr;

base = event_base_new()
if (!base)
return 1;

server_fd = socket (AF_INET, SOCK_DGRAN, 0):
if (server_fd < 0)
return 1;
memset (Blistenaddr, 0, sizeof(listenaddr)):
listenaddr. sin_familv = AF_INET;
listenaddr. sin port = htons(LISTEN PORT) ;
listenaddr. sin_addr. s_addr = INADDE_ANY:
if (bind(server_fd, (struct sockaddr*)&listenaddr, sizeof(listenaddr))<0)

return 1;

server = evdns_add_server port_with_base(base, server_fd, 0,
server_callback, NILL):

event_base_dispatch(base) ;

evdrs_close_server_port (server)
event bage free(basze):

return 0;

6. K7 1) DNS #11
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void evdns_base_search_ndots_set (struct evdns_base *base,
const int ndots);
int evdns_base_nameserver_add(struct evdns_base *base,
unsigned long int address):
void evdns_set_random bytes_fn(void (*#fn) (char *, size_t)):

struct evdns_server_port *evdns_add_server_port(evutil_socket_t socket,
int flags, evdns_request_callback_fn_tvpe callback, void *user_data):

evdns_base_search_ndots_set()55 1 11§ evdns_base_set_option()i% & ndots % i,

B 7 RBERIN IPv4Asb bt () 4 7 ik %5 2841, evdns_base_nameserver_add() sk ¥ 11T N 5
evdns_base_nameserver_ip_add()fH[Al. %75l :E, evdns_base_nameserver_add() %K



0 28 575 e (1 DY 7 A

2.0.1-alpha it A& 2 ®i , A fit N DNS fik %% ¥ 1 8 % event base . il if
evdns_add_server_port()#s i i ik 5o 11 2 ge 4 H 2R IA T event_base.

M A 2.0.1-alpha #]2.0.3-alpha, 7] UL H] evdns_set _random_bytes fn(), i A &
evdns_set_transsaction_id_fn(), K48 & FH T 7= 25 BE LA B A0 o XA BR BRI B8R T
K4 libevent 5 H CL % A I BENLECR B4 T -

DNS_QUERY_NO_SEARCH #7144 #:/E DNS_NO_SEARCH.

2.0.1-alpha [RAZ BT, A HIH evdns_base it 5 : evdns TR G H KA 5 BH# &4
JHTEREIR, HRAE X5 B RO 5 evdns_base 8. XU BINEALEF 1, (HEIE
7 Bl {E event2/dns_compat.h # . ‘E AT E — AN F P 4 5 evdns_base SZHL, T

2.0.3-alpha i 45| A\ ] evdns_get_global_base()7] LLiJj [iX 4™ evdns_base.

Current function

Obsolete global-evdns_base wersion

event_base_new()

evdns_init ()

evdnz_baze_fres()

evdns_shut dowm ()

evdns_base_nameserver_add()

evdns_nameserver_add()

evdns_base_count_nameservers()

evdns_count_nameserversi)

evdns_base_clear _nameservers_and_suspend()

evdns_clear nameservers_and suspend()

evdns_base_resume ()

evdns_resume ()

evdns_base_nameserver_ip_add()

evdns_nameserver_ip_add()

evdns_base_resolve_ipvd ()

evdns_resolve_ipvd ()

evdns_base_resolve_ipwe()

evdns_resolve_ipvi()

evdns_base_resolve_reverse()

evdns_resolve_reverse ()

evdns_base_resolve_reverse_ipwvh ()

evins_resolve_reverse_ipvh()

evdns_base_set_option()

evdns_set_option()

evdns_base_resolv_conf_parse()

evdns_resolv_conf_parse()

evdns_base_search_clear()

evins_search_clear()

evdns_base_search_add()

evdns_search_add()

evdns_base_search_ndots_set ()

evins_search_ndots_set()

evdns_base_config_windows_nameservers()

evdns_config_windows_nsmeservers()

u R

evdns_config_windows_nameservers() AJ H )

EVDNS_CONFIG_WINDOWS_NAMESERVERS_IMPLEMENTED %% 24 5 X .

uy
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