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A K ) % P i [ A 4 [ A
QO 7 B ) 54 0 3 2 T 44T redis.c/serverCron BRI, 33X oF B0H o AT 35 30 4 4
AE HERAE R AR FF Redis IRF BRI IEHIBE, —LH B A E BHERAE R XA sk
Uily. L.V 28
13 % “KF %7 X Redis R a4 MEHE PR ENTEHT THA, F1%T
PR EHS R, UL T % P i 5 A SR oh DR R v X S s, AR
Redis 55 28 G FN4Y S & P RS #1455 .
%14 % “IRSAET XML Redis ARS8 B EDLHI AT T, R4 UEEA T IR %48
AbFRAr AR AP 9R, B T serverCron PREUITHAI TAE, FFH@ T Redis IR 5575 ORI IR 1L
Fuy



#F1% 3l T e

B=EBD “SHEIEERNSTI”

A =% Redis 1Y Sentinel . & il (replication ). #ERE (cluster) =L HLIIfE
HAT T4

%158 “EH” X Redis 9 F N E il B HE ( master-slave replication ) #4553 i B 4T
THE, WHTYHPRE—-TRSESE (WRSSE) Z8HIA —TRSE (ERS ) W,
FEMIRS S B Z AT TH284E, #7 THA8IEE, k.

%% 16 B “Sentinel” X Redis Sentinel f9SC BURBRZEAT T4, UMW T Sentinel Wi ¥ AR
S5 280775, Sentinel Wi iR 55282 E FL I, LUK Sentinel X T 4R ik 55 #5264 T il e i
Bk EE,

517 % “SERE X Redis AL HFEIEHFT T A, ST A (node) MIMET
B, TWAEAMGASE RO T, ¥A (redirection ) G5RAET ik, PAASAT S22t
Tl fE a5

SFIUERS “IRIZINAEAYSEIL”

A5 195 DO 43 X Redis & AHXT ST BT BEARHGHEAT T/ 4 .

W18 B “& A 5iTB” %t PUBLISH, SUBSCRIBE. PUBSUB % x4 i 5 ¥l R B 17
TN, T Redis AR S5TTRZIEER AT LB

B 19% “HE" X MULTI, EXEC, WATCH %% WL BRI AT TH A, MR T
Redis FIFF 55 AT S0, FHULA T Redis AYEE %X ACID M i) ST RFRR B .

%520 % “Lua A" Xt EVAL, EVALSHA. SCRIPT LOAD %4 032 BLEE AT T 4r
4, BT Redis IRS 25 2 A ATFIE E A P £ A K Lua BIAH; X —FE A X Redis IR 5
R Lua RBEAOE 2, DAK EMARS 48 Z 812 i Lua BAS ) 5 38697 T 4.

521 % “HEFF” XF SORT 4y 4 LA B SORT g4 Fr & v F & (Hein DESC, ALPHA .
GET %% ) WSLBFHHFT T AR, HULW T 24 SORT @i A A IR, A [ 2 5 44
T SE)E Y

#5008 T PEHIMI A" X Redis (R FE R BANFERT TALE, HFIHEWET
GETBIT., SETBIT. BITCOUNT, BITOP iX JUA i ( $ 4 #4E fr A B Sc PR

23% “BEMAE" X Redis BIBFEFIEEMHE (slow log) B EHITTHA,
HULBH T SLOWLOG GET, SLOWLOG LEN, SLOWLOG RESET %548 % ) H 5@ 2 952
BFH

8524 7 “WIRLEY NATHE AN MMAS (monitor ) M, LLERSAF7EAL 38
A TEREr, m WA Rk BT



4 & F1% 3| 3

1.3 HEEOENEDA

P4 Redis B9 P ALIIRER ZHLINRER T4, BT LAJCIE 338 i A A9 R ALK Redis,
AL P Redis, #BRLZBEEA K —FME 28D, XS HMRZ
A Redis {f & # AR B

W 2R i EAME ] Redis ZHLINEE, ARATERIEARBHE BB WA ZE, ik
A DA S =80 . AnRiEE RAEM Redis I EHLIIRE, ARATTLABEESE =845, &
BB SR PUHR o)

ABHHRT =N EE L BJER E (bottom-up ) B ARKER, thgtEik, HfEEm
HE S EEE CEEd THHERI N ET . R MESEENEY 2 AT,
LSRR E T RA SR GX S, PrLASEE S 0 R X =i & J19 .

A E B ERT ML, 3EH T LR A C R8s B A E
FEARBHELIRDH, bR 15 20 ERHAP - ASHNENATZI, HMOENTHEA
W RZHIRERI A, BT LASE T3R5 B AR 7 3 AR AT LA B3 T A 558 — AR 4 Ansp —
SHEE BT B i

P 1-1 % b AR B B SR T SRR AT T R

| momrmms—ms BRSNS wpAEY |
Y
| momrmies s SOBBENIH MITAET |

YRE A 3| Redis 1)
ZHLIHREND?

T ]

WAL WA
v

| shetmmins “morsfnsn” PIREROEIRETEE |

B 11 #EFERE

1.4 33N

BF5| RN

FESE—IK5| A Redis THAVFE X file FHILF name Bf, ABHH file/name =R,
il redis.c/main F/R redis.c 3XFHH main BB%L, 1 redis.h/redisDb MFER
redis.h XfFHH redisDb 454, Ean,



F1%& 3l ERER

A, FEH KRG RARHEEL XM file PHZF name B, APBHH <file>/name
#3, bl <unistd.h>/write F/n unistd.h kAR write BREL, 1M <stdio.h>
/printf MFEIR stdio.h kXM print £ BREL, EIME,

HEH R AENBFZE, AR EEAFNEN ML, BEEREEHETFEAS,
ZEAB 1, M5 — K5I M redis.h XK redisDb & K BT %, & A redis.h/
redisDb MR, MZ/EHKG|IH redisdb &M, REFFA%S redisDb,

515 | RN

A F{# A struct.property ¥ R K5 A struct MY property B, H AN
redisDb.id /N redisDb 5 0 id JEME, 1M redisDb.expires M| /R redisDb
L5 expires JBYE, EIHE,

iz
BRI BSMEY], B AT BT A — BRI T Bk S A

EEHRY
A fH C 355 Python 55 KBRS .
Q ZERREIE S DL Kt a7 AR B, A 338 S E R UG Redis FOTRIRAS,
Bp CiEF A,
Q MY T AR R EE LR 24 R, A58 % & Python i&
B RFR R,
A F B R 1 Python tHA IS i@ ¥ &S & server flclient A2 )/mAR, H
server ZRREBBIRA (redis.h/redisServer MMM ), i client MFERIE
TEPATIRIERZ P R (redis.h/redisClient S5HIRISEH] ). '

1.5 BLEMIS

A A BCE M B redisbook.com ER T A B HEAFHE , I HIRME T HAF LR Redis
WA TR 2, B W] DUE S XA~ M B E fUR A B RRhR, SE kR 5AHBA XN
AR, B






o
g3
4%
H5E=
SH6E
&
FRE

TSRl AR
R

T

BERSR
BHES

FEAES 2%

R

F—#5

BRaita 53R



H2E

) 5 g & AT

Redis A HEMH CIEEFEENFHBRRN (UEFHERVFHEE, UTHRRKC
FRH), MEHCHE T & NFEEHEFHFE (simple dynamic string, SDS) IR
KA, I SDS HIFE Redis RIBRINFAF BB ER

7E Redis B, C FHERSENFABEFMEE (string literal ) FITE— TN F4F B
EFATB STy, anFTEN H A&

redisLog (REDIS_WARNING, "Redis is now ready to exit, bye bye...");

24 Redis T EMAULRE—NFABRFEER, MR UEBRKFHHER, Redis
4l ] SDS Sk F/RFARF#{E, HLUNTE Redis FBIEE B, H&F/FHENBEXER
R SDS LHM .

AT, WRE P AT

redis> SET msg "hello world"
OK

AR4 Redis W5 765040 e PO — A BR(ELXT, Hodp

O BEXNEE - INFHENR, MROKBLIAE—MMAFEFFS "nsg” 1 SDS.

Q BEMNELE -ITFHAENR, SRNERIZAR-MMRFEFEHFE "hello
world" A SDS,

Xetn, nRE P mPATRS

redis> RPUSH fruits "apple" "banana" "cherry"
(integer) 3

AR Redis ¥ 7E 5088 PE P A — ST RR(ET, HA

Q BEXERE TR, MRORELHE—MAF T FAE "fruits" B SDS,

O BEXMNNER-ITIIRNR, FIRNREET =AFHENR, X=TFHEXNR
S5 =1~ SDS LH: H—/ SDS RHFEFHH "apple”, B _1 sDs REFEF
8 "banana", =1 SDS REEFEME "cherry",

B T R RARAF B PE P M F R R {EZ 41, SDS g FEZ s X (buffer ) : AOF



F2F% REANESFHE o

) AOF ZEmIX, UIRFEFEPRAFRBMAZ WX, #2ZH SDS LMW, EZEMH4 AOF
FAME P RS aHE, RITEEF] SDS X PRSI H .

A BT WX SDS BSCELHEAT 4, i SDS fl C AR AR ZAL, RN 4
Redis Z{# ] SDS MiAZ C FHFH, HEATZRERGSH SDS HHRIE APL,

2.1 SDSHIEN

4§/ sds.h/sdshdr ZHFExR—1 SDS {H:

struct sdshdr {

// BFEbuf HAFEHEAFTHEE
/7 %F sps iRGEFHBEHKE

sdshdr

int len;
/7 R buf R AR T HRE -
int free;
len
/] FHHE, ATRETHE 2
char buf[]; buf —)rler'ellldlllilllslll\()ll

ke B 2-1 SDS R
A 2-1 B7R T —> SDS /=l :

Q free BHEMEN 0, F/RXA SDS BA S EAELTARM HZ M,

Q len BHMMERN 5, TARXA SDSHRET — M HFHKMFRFER,

Q buf BHR— char KB HA, BHWRM AN FTAHEGET 'R, 'e', 'd",

viv, s HAFR, MEE—TFIURETEFERF '\0 ',

SDS #M1E C FH R USFRHERNBH, RESFHM 1 FWEEAHETE SDS B
len BYBEE, FHANSFHOEHIIG 1 FHEE, UEARNE FRAFZRERBEFR
£, #E 1 SDS BR¥ HBh5E BRI, FrAX A2 FR%F T SDS M & R R T2 EWH.
WIEZS TR RX— BB A, SDS 7 LAE#EH—#B4 C F4F 5 eR 5% B 1 B pR 3.

BT, WRBENTAE —AT8 W E 2-1 BT SDS B4 s, ARAIRATAT DL E B4 A
<stdio.h>/printf PR¥, BEPATLATIER:

printf ("%s", s->buf);

SFTENH SDS IR-AF M F/A B8 "Redis”, MM SDS HE % 1HFTENREL,

B 2-2 JB/R T 55— SDS /mfil. X4~ SDS FlZ A B /R i) SDS —kE, #BLRAF T F4/F 8 {E
"Redis"., X7 SDS fl ZHiER
i) SDS B HIZE T, XA SDSH [P
buf BANE T HFHRFEHE -
6], FTLAEH free BHMERN S 5
(EeppTEAsweRrEsgy Lot oielelafw ol T T 1T
AR AZE ), B 2-2 ARG SDS R

9



10 ¢ #—¥yp HELMESH
FE TR — K RN s UL AR G 25 A1 4 SDS R FE A

2.2 SDS 5 C ZRFEHNX%!

WIS, CIBEFHAKER N N+1 HFAREERAKEN N WFERFH, HFEFHFE
M fa— IR BB TR '\,

Bilgn, B 2-3 iR T —AMEN "Redis" M C FHFH.

CiEH A X AR FIFR IR TR, HAMEWE Redis M REL LM, B
DA R INRE A M ESR, AT 8 PRGN B RN
%t e C A 45 d3 F1 SDS Z [al 69 X %1, Ui SDS Lrelter[rar it st ["\o]
b C F4F R E FH T Redis FIJREA B 2-3 CFf

221 RYSREFRNFHFREKE

B CFHRFACHEGMKRERE, 7
LN TR C FdmkE, Besgwmy 0 (R Le e[ TNl

A L Ll it SN Te s

WRRKFAF RS RIS TR I, XA =

HFBEH O Cr e o[ [o]
BT, M 2-4 R TRIFIHE— CF Lep=d

PR LR CRTre T s o]
RICFRFMAR, % SDS len G ¥

gk T SDS ARSI, BT UK —1 SDS K - T

BERIE AP O(1). e 13

FAFRA KB NSFHAY

HABF, XHFE 2-5 By SDS ki, # Y
FF H 350 SDS 4 len J@PE, AT L7 B 0 LR ]ter]rdrrir]rst]1\or]
SDS K EH 5 FH5, B 24 8 CFHFPRENTRE
S gn, X Bl 2-6 J& s B SDS i, ##
FF HE ] SDS (9 1len JB¥E, #UAT LASE B A1
SDS KK R 11 F4i . i
WE A % SDS KM THERH SDS I | o
API 7EHRATHY A Sh5E R, {#F SDS L4 T1E ten
il FahiE sk B TAE. buf > 'R'['er[ra[*i']'s'["\0]
iE f A SDS 1 A & C F4F &8, Redis ¥ B 2-5 5F4HKR SDS
KR FFBRKEIROEZREN ON) REKET
o(l), XBfR TR FRF B KEMR THERS RN Redis MPEREMS., Fltn, KAFHREE
JEJZ{HEH SDS REEB, BrLLEMERATX — N EW KB FFF ep i I B AT STRLEN ¢4,




2% M¥EHEFHE o 11

Aext RGVEREE BT E M, [Hoh STRLEN 4 YR 2 BECH 0(1).

sdshdr

free
0

len
11

but [ e [ i [ro [ T o [ [ [var [\o]

E2-6 11 F4KAY SDS

222 HHBEHNXiEH

Br TIRICAAF B KENERERZA, CFRRAILR B S KEW RN S — B
5 i L% vh X %8 Y ( buffer overflow ), 24MFlF, <string.h>/strcat EREAT LI sre
FAFR PN BEPHER] dest FRABMKE:

char »*strcat (char *dest, const char =*src);

AR CHHFRERNCEEFWKE, L strcat BEA P EPITXANERE, B4R
dest MBC T RIELZMNFE, TTURN src FRBPHIIANS, H—HXMEEAR BT
mf, A EE .

BT, BRBRFEARNMENGFPESEN CFRER s1 M s2, HP s1 RETF
fFER "Redis™, i s2 WIRFF T F4FH "MongoDB", HNA 2-7 FiR.

y 7
[ Tw el i s el o [ g o [ [a o] =]

B 2-7 FERNFPESWBEA C F4rE8
SR — Ry 5 e g il AT

strcat (sl, " Cluster");

¥ s1 BNAMBUH "Redis Cluster”, (HHLOAMHE T HEHIT strcat ZRTH
sl /rBL R HIZS ], ARATE strcat REPITZ G, s1 MOBIEK 4% BB s2 Frfefyzsial g,
I s2 REFMABH RIS, E 2-8 Bk,

%l %f
[~ [refrerfrarfrarfrstf e Jrerfrarfrur[rs e e e [rvo ]
E2-8 s1MAERNET s2 FiERNIE

5 CF#fFH AN, SDS WS [H AR SEL4 T K EZE X i T gEHE: 24 SDS
API T E X} SDS HEATE AT, API &4ci#r SDS M= (Al 2 B BB MU BN ER, mER
WM, API 4 H3K SDS = B B ZHATB BT K/, RIG A AT SEBR A1 %
BAE, FTLAMEA SDS BEAR R EF &k SDS MIZS | A/, AL H IR AT 7 I U A9 22 o [X %5
),

2B F, SDS 89 API BLith A — /N H FHATHHERREM sdscat ¥, ©ATLLK—




12 & F—¥y HELHMENR

A CFFBPHERIA E SDS FrirR A F R BRI, HREDATHERIEZAT, sdscat
KRR E SDS WZEMERRE, MRAEHIE, sdscat i & SDS HZ=[E], R

G A AT B R A
Biltn, WRBEATHAT scfi::r
sdscat (s, " Cluster"); 0

len

H SDS {E s I 2-9 fi, B4 sdscat 5
BAEPATHHERIEZ KA s WKERTEW, buf —>{'r']'e'f'dr[rir]'s'["\0']
A s HRTMZE AR LIPHE * Ccluster” K 2-9 sdscat BFFZ i SDS
ZJG, sdscat BiEEY B s WESE, RiEA
IPFE » cluster” WYHRME, BHEBRMETHZEH SDS WA 2-10 frs.

sdshdr

free
13

len
13

but | >[m e [ra i s [ e [ [ s e [fer e o =]
& 2-10 sdscat $Uf7ZJ/5H SDS

HERE, K 2-10 iRl SDS, sdscat AMUKXAS SDS #H47 T BH#4E, ©iEN SDS 43
Bl T 13FWHRMASE, FEHEZFNFHFEEETFRE 3 FHEK, XHARERRE
bug ARG A, B SDS 2 B3Rl R IEA ¢, £ TR/ TR X — R AT

223 BMENFHFENTERORFESERE

IEMETAA/NT RS, B CFRHEHFANERASHKE, MU F—-TMRET N
FRH C FRFERE, X CFHRHEREIHER D N+1 NERKRA (FIM—
N FRZE BT RAFZ FA/F ). BR C F4F 8 MK B AR ZH0H MK B 2Z (R 7 7 & X Fh ek
P, PRl KEE SR 1 C F/H, BFaaEXREXD C FR/F B MBHHT—
K7 E 5T BLHRAE
Q MEBRFHITH RS K FRFROERIE, hinPHERIE (append ), IBATEITIXNE
feZhr, BEFRELESNFESEORY RIKEBH M Z [ A/, MRETX—
Bt e X i o

Q R FPATH RS E AR OERE, EERE (rim), ABAFEHATXERE
ZJ5, TPy 5 B L P AE 43 O R R A B R (e FH AR A 423 (] WMERET
X — e A NI

EAEF, WMRRINTFFE —MNMEHN "Redis" W CEHFHB s, AR TH s BENH
"Redis Cluster", FEPhFT:

strcat (s, "™ Cluster");



2% REDSFHE ¢ 13

ZHi, RINMFELEGHANFESECERE, VR s MZEE,
Zha, MBRBIMNITER s B{E M "Redis Cluster" M} "Redis Cluster
Tutorial™, ARATFEINAT:
strcat (s, " Tutorial"):;
ZHT, RINTFEFXREHRAGFESEY R s M2, Eankk,
FANHFESES AR RNEE, FHEMRFEPITRELAH, FLlE@E 21
FERT HIHRAE -
Q E—BEFT, WRBRFHPKENBHEAKE LR, B2ERERIRPIT K
N 4 B 2 AT LABEAZ Y

Q B2 Redis fEABEEFE, ¥ g THREZR™S . FEEHEESNEES, MR
BRBEBFT RO KERTEI T -IKNFERESBECHE, BaCERITNFES R
A Bsf (B R 2 o5 218 B A £ BT R BR8] B — KR 43, G SR X el 48 e 6 . & A= 1) 7
] B iR 22 %) M e R T .

AT R C FAF R XFhERE, SDS @i AR A% R T FRARRKEMRKERAK
FEZEMREK: 76 SDS 1, buf AN KEA—EMEFHFHREMN—, FHBE®Em AT
RERHMFEN, MXEFHHEES SDS i free Bl %,

M ARAEFHZS R, SDS SEBL T %3 8] 43 B AE 1 25 [ B P R DR AL SRS

1. DESE
%3 ) 9 43 B FH TR 4k SDS M F A R K #4E: 24 SDS B API Xf—~> SDS #17#,
JF H AR EXT SDS #1723 A1y R aT 5, FRF AL SR SDS BB T LB ], B4
4 SDS 43 FLA M i) A A FH 25 8]
Hrp, @SRRI A 2 EEE d LR AaXdE
Q mExF SDS #HATBHRZ /G, SDSHKE (B2 len BHNME) ¥/ T 1MB,
AT B len BHERAE K/ ARMHZE, XA SDS len J& H #{E ¥ 1
free B EMF. #1066 F, MEHITHEHZ/E, SDSH len AN 13 F
T, MABRFHSHE 13 FHHRMAZE, SDS B buf H4H B S FR K BEH AR BT
13+13+1=27 ¥ (N —FTHTFREEZFH ).
Q niExf SDS #f7BEHRZ /G, SDS WKEHAKTFET 1MB, IBARFS/HE 1MB K
=S|, 2406F, IEHTBRZIE, SDS # len ¥R 30MB, IBARFESH
i 1MB IR Ad 23 (8], SDS ) buf $4H 1 5L
PR R A 30 MB + 1MB + lbyte,

A I BU LN, Redis ATLARA EERGT [
0 K A T B P T A R o
2AFF, X FE 2-11 B 89 SDS 18 s B3, 5
SRR AT buf >R Trer[rar [T ['s [ No]

sdscat (s, " Cluster"); & 2-11 $4T sdscat Z R SDS



14 ¢ F—#5 BEHH5HR

TR 4 sdscat ¥HAT— IR NFFE S ECERAE, 5 SDS K EBM A 13 F4, ¥ SDS
FAdi FHZs ] [FAEE Y 13 &, A 2-12 i,

sdshdr

free
13

len
13

buf | >[m e e i e [ e i [ [ e [rer Trer o] =

B 2-12 4T sdscat ZJ5 SDS

GNSX A, FATHEERR s 47

sdscat (s, " Tutorial"):;

HBAXIK sdscat AT EMITHNFESE, FAKRGEHSEEER 13 F9 2 LURF
9FH M " Tutorial", 4T sdscat Z /5 SDS A& 2-13 Frm.

sdshdr
free

4

len
22

buf [—>{'rR'J'e'['d'[ritf st~ v ]rerfrurfrerJro e[ it ar[rarNo] ]
B 2-13 FXKPIT sdscat ZJFHI SDS

EY & SDS Z Al ZHij, SDS APl A REHERERE®, WREBHIE, API
e HEM ARG AR, AT A ES B

i X A S AC R MG, SDS ML K N IR FAF R TR N BB BN L E N K
FEIS M ZE N K,

2. BB

16 25 [ B BUH T4k SDS W FAF SR 45 M #R1E: 24 SDS i API % E 4545 SDS #7719
FAFERIE, BRI AL BV N E Bk IR 4G 2 R FT, TR free BH
B XA RS SRRk, HERRRER .

HAPIF, sdstrim REEEZ—4 SDS #l—4 C /R 8ENSH, % SDS HiFf

£ C FHr e Bl B F4F o
Heanxt T 2-14 Frn iy SDS 1B s R, $AT:
sdshdr
free
0
len
11
but | [y [ [rar v [y [ [rer [ [y [y o]

2-14 AT sdstrim ZHIH SDS



F2¥% R¥EHEFHE o 15

sdstrim(s, "XY"); // %l SDs FHEPWHA ‘X' foy’
2% SDS B MR E 2-15 FiRIEET .

sdshdr

free
8

len
3

buf —{rar[p'['erNo ] [ [ [ T T T [ ]
B 2-15 #fT sdstrim ZJ5H SDS

HEREPAT sdstrim Z/5H SDS H WA BB L KM 8 FIaE, MEKX 8 FNE
[V R A 2 AR B 7E T SDS BiH, WK REX SDS #ATH KRS, Xk EH
Z gk A Uk .

BEABF, WRIAEXT s 047 :

sdscat (s, ™ Redis");

ABATEMIXIK sdscat BIEHATEN/ITHNAFESB: FH SDS BHAEMN 8 FH=E
BIEZREUPHE 6 MKMW " Redis™, WHE 2-16 Fi/R.

W e E B OR NS, SDS %R T 48 58 F AT R B Fr @ B INFFE 0 BC A, IR Rk al
REA A3 KB AERR UL T HR1E

sdshdr

free
2

len
9

but |2 b e " [ re [rar [ e o] ]

& 2-16 4T sdscat ZJ5H SDS

HitREE, SDS L2t TAHR ) APL, iEFATATAEA FEE, HIEMREL SDS #K
FERIZSIE, B A RO 1 2 () R SR 23 AR A TR 9%

224 itflRe

C FHBEFPHFRUIFETEMES (i ASCID), HHR T FHBEHKEZSI, F
FEERARES SR, SNBEAEHBTFEZANE FRABEIRANEFRRLERE, X®R
M43 C F4F e HABARAF SCA RS, MIABBIRAFRE . &4, M. 48 SCiF X ke —
B

A F, WRA RS FAR S E 2 BE R BEER X, WE 2-17 iR,
M2 X FiE XA C FRHREREEF, ENCFRHFRITAMNRBE SR HIE K
"Redis", MZMZIGH "Cluster",



16 & F—¥y HELHESH

[Rle el s ole o wlsee =]
B 2-17 (7 AR B LR KR A

SRR FE— PR T ORAE SCAR B, 80 PR B0 P SR R A — B B i S e th R I
Wik, BT8R Redis AT LUE AT % F0OA [ 98 H1 3% 5, SDS # API #8J2 — i il &2 21
( binary-safe ), T SDS API#F4s AL EE — i il (1) 77 2R AL H SDS F7HUFE buf %40 B %% ,
FRFFA X H A M BAR AT TR . 38, s Bk, BURAES ARRA AR, BEHER
R A

Xt IR ATHE SDS 1) buf JBHEFR AT BH 1 R
FHF, TR E R — R 8

Biltn, ) SDS R ARAFZ A4 2 M RFER B M B A (B a1, 2% SDS M 1en
JRYERME A RS FRRFIWFFF R —EE R, WA 2-18 Fis.

sdshdr

Redis A& F X N804 kAR FF

free
0

len
13

buf —>{'rR'['e'['da'[ri[rs'[NoJrerfrarfrur[rst e rer e [rNo0]
& 2-18 fRFF T HEskEdREM#S % SDS

i % 4289 SDS, AR C F4FE#, {15 Redis AMUAT LMRFFSCA R, &
A LR AR A XA — 2R B

225 FRALED CFEBRRE

B IR SDS i API # 2 — il L 20, (HEN—HEE C FR B LS F/RERNBR G
X4 APl B2% SDS IR FHBHR KB IR E N F48F, I HESTER buf 4 4Bl 2s (6] it
ZHRE—NFHRENXANEFR, XN T iR AR SDS 7T LLE A —#4r
<string.h> FEE XK eREL,

sdshdr

free
0

len
11

buf [ 'h'[re'Jratfrarfor[ " ['rR']rer[rd'["it['s"["\0']
B 2-19 —MRFE CAEHER SDS

HAEF, W 2-19 R, WRBATE —MRAF BN SDS {8 sds, IFARKANTHATLL
H] <string.h>/strcasecmp PR#, HERERXTH SDS R R B FA — C F1FE.




strcasecmp (sds->buf,

"hello world");

2% RMEDSFHE o

XA Redis SEAH A E11EE — A RBOEXT L SDS (B C FAFERME T -
S, BATE AT LUK — AMEAE SCABIE ) SDS fE N strcat BREIIE 138,
¥ SDS RFH FA BB —/4 C FARrHEE M :

strcat (c_string, sds->buf); ) )

BXFE Redis SEAHI L 15RE — 100 SDS FAFRIBINE] C FHFHZIFHRET .

it MAE C AR US FAE RG], SDS AJLIEATEMEM <string.h> ¥
FE, MM T ARBLERABEE .,

226 R&E
7 2-1 % C F4FE M SDS Zjal i) X §I#1T T 8B4,
%21 CFHHEM SDS ZEKXS
CEHE SDS
IR R K ISR ON) PR KB AR O(1)

APL B4, TTRESE LR M D

APLRE LM, AEHE X

M FRER I N MR T EPUT N WA ESED

BT R RE N KBEEHFEIT N RNFESE

RRBARAF A S

AT LAGRAF SCA 2 — R A

A LMEFFA <string.h> FEPRREL

A LU F—%B4r <string.h> FEPAIREL

2.3 SDSAPI

2 2-2 %1 T SDS B9 FEE#/E APL,
#*2-2 SDS WEERIEAPI

B OB £ H Y 18) B 2 BE
sdsnew BIE—TEEHE C FATHM SDS O(N), N A4E CFAFERmE
sdsempty Bl — AR EEMNERZ SDS o)
sdsfree B E R SDS O(N), N AHFERL SDS MK
. e XAME AT LLiE A 32 H SDS B len JE 3
sdslen B8] SDS B %S [R5 4 HEARE, "IN 0(1)
. . ” X ANME AT LAE i B2 SDS 9 free &t
sdsavail B [E] SDS fAAd 23 | 1 4 B, BAEEY 1)
sdsdup BEE—55E SDS KEIA (copy) O(N), N H45E SDS MK
sdsclear 1H% SDS RAFIHFAFERAR B Ay s ) R IBORE S, ELAXEE R 0(1)
sdscat HAE C AR PHEEE| SDS FAFRMEK R O(N), N A#HHE C FRFRINKE
sdscatids 455 SDS FAF R PR B 55— SDS F4r & ON), N JBEBHE SDS FRF i K I

HIARE

17
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(4E)
E 8 % B BB S A

W4 ER CF 48 B il | SDS B iw, )
sdscpy SDS [ iR O(N), N RHE M C FAr S p K
sdsgrowzero 2 F8¥% SDS V' BREAEKE O(N), N A @ a5

{53 SDS 45 5 X [8] 3 B9 838, AR £E X (8] 9 4 ]
sdsrange . O(N), N AR BEIEH T

T —4 SDS fl— C EHBEISE, N

. N
dstsi. SDS HBSBRIFATE C AP B F O0F), N CFRBIKE
AN A
sdscmp Xf R4 SDS F4F B 2 A AH A 000; WM 508 DA R 508
K
2.4 EXOM

O Redis A& C FRAHMERFHE, FERZEEL T, Redis {8/ SDS ( Simple
Dynamic String, fAjS8iEF/RR) EATFHFBEER.

Q W& C F£Feh, SDS HALITEA:

1) HHERERRTFRFRRKE.

2) FhAa 28 pp X %6 .

3) BRAME U AT E K B RS B A A LR

4) it Ee.
5) B CFHERRE

25 ZEEN

QCCEFTEAOSLH.: QAT EHREFMEAR) —BH5H 15 ZME 16 EAHT 1
i1 SDS LU 38 F 7 4F B 5L B

QO 4 % & A & Binary Safe id] & (http://en.wikipedia.org/wiki/Binary-safe ) F http:/
computer.yourdictionary.com/binary-safe %5 i} T il & 2 # & X o

Q 45 HFHEY Null-terminated string A &G T E PSR AR E X, WHTX
FhRABEIE, UL CIEFTHAXMFRFRERROITELERAE: http:/en.wikipedia.
org/wiki/Null-terminated_string

O (CHrifEE) —H%H 14 FEHM T <string.h> bRUEFETA APL NG, LABX L
API FYBERHSE B

O GNU C FEf £ EREET GNU CARfeFER F#fe, H P9 /string SR EE T FF
# <string.h> API 523 3CH . http:/www.gnu.org/software/libc



I3
W Ok

HEFRIROL TR R RS, DARIBF RS sV 73, FF HAT DL b A
KR 1 BB R AR E

Ve —Fh FIBCRSE M, SERNEBEREZHRNHEES BE, Kb Redis K CiE
FOFBA NEXFEIESH, FTLd Redis R T HC MEERLI.

HERTE Redis PN AAER T, HMFIRBRIKZELHZ —EFER. L 1FIRE
AETHREBEZHITER, NREIRTEETHRTRBE LBEKN TR H, Redis S
FEERAF HP R HREL .

BT, UTRARE integers SIRBAE TN 1 8 1024 H—FTF U BE:

redis> LLEN integers
(integer) 1024

redis> LRANGE integers 0 10
)"

2)"
3)n3r
4)ym4n
5)"5"
6)"e"
A
8)"
g)"o"
10)"10"
11)"11"

integers FIREHCE LI — R, BRI ERE T — D BEUE.

BrTEERBZIN, AMSITH. @R, WRSRFNEEGHR TR, Redis ]R8
A EE M AERRRFZNE P mERER S, AR SRR % 5 i 22 b X
(output buffer ), <435 % ) B8 14 Rl SE XX Lok R N AT 4

AT TREINEHR X Redis BIEERSLIHATNA, I AR K BERMEERT AL APL

HAE LA REMT B H kPR R EAE LAASCHE LT T IR vE, s
ABEASNHXENE, MRAREXTHRROERDRNIE, TUSH (B CIEFE

W oW Joyu & WN
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¢ F—¥y KELMEL

BB 1~435)) —Hm33 E 3.5, RF (BESHSH LM CIEFHR) —H

3.2, Xa#E (BERiE (B=M)) —Bav 1029,

3.1 HERAERT [EVLI

TR AMA— adlist.h/listNode 5K FER:

typedef struct listNode {

/] HEYA
struct listNode *prev;
/! EEA A
struct listNode =*next;
/1 R
void *value;
}listNode;
£~ 1listNode AJ LA Id prev fil next FEEH 4 RACREER, WHE 3-1 Fix.
listNode listNode listNode
next next next next
prev_| Vaive [prev ] value Lprev ] Valu® [ prev Z77

& 3-1 HZ1 listNode HMAIIUmERE

BRI HZA 1istNode ST AH A EER, (HEH adlist.h/1list RFFH

HERE, RIFRRSEME.

typedef struct list {
/] REKA K

listNode =*head;

/! RRFA

listNode *tail;

/] BERFAANT R&E

unsigned long len;

/7 EAL A
void = (*dup) (void #*ptr);

/7 RER R E K

void (*free) (void #*ptr);

/1 F R B K

int (*match) (void *ptr,void *key):;

} list;

list G5 AEERIEH TR LB head, REMH tail, UKBERKEITHSE len,

Il dup. free fl match MG NZEMH FEHLEHERIITHERIREE REL:
Q dup REHTE GRS RFRE;
Q free PREH TRMEERT ST RFFHIE;



#3% # A e 2]

O match BREUNH T X L EERTT B IRAF O MELAN 5 — DA R B A
&l 3-2 &l — list 51 =~ 1istNode G4 LAIEER

list NUL'L\ listNode listNode listNode
head [ | value value value | , NuLL
tail sie oo
en
3
dup |,
free > ...
match [~

K32 M list Z5#MF 1istNode Z5HHMMIEER

Redis (55 RLIMFFHERT LLSSSIT

Q Wm: #EFRT SWA prev M next 84, KBEEANTAWETE T SAMEET AW
B RERGE 0(1),

O K. LW EW prev B FMEBRE AWM next FEEHERE M NULL, XTEER TS
[B] LA NULL M4

Q #HRLBEHMBRIEE: Eid 1ist F5WH head 185 F1 tail F845F, BFIKHUEE
TR LT EMEBRTEAMNEZRER 001).

Q WHEERKETEE: BFEH list WK len BRI 1ist FFAMEER S
ritg, BIFRBRERTABENEZRER 0(1).

Q & #@#RVAMEH voids TR AME, IHFHEHATLUED 1ist 51 dup.
free, match =N BN SERERAFERE, FrLEEET UHTRESFHA
[RIZE R f 1A

3.2 PERABERTD KBV API

2 3-1 50 T PrA A TRAESERAMEERTT S APL
+® 31 HERMERT AP

B ER o8 E 2
LA 2
Listsetoupdethod | WEMERIERITAMMEL | ot EETE TR aoe
listGetDupMethod I [F1 2R 24 BT LA (o A5 s (B L el o(1)
. . . FER T LA R free
listSetFreeMethod 45 5 B RSB R R T AU (E R R A RYEEEDE, 0)

listGetFree 1R [ 5 >4 B IE AR FH 6 Y A (E R PR 3 o)

q L3
ListsetMatcmethod | WAEWEHRE RSO TAlEE | OISR aen

listGetMatchMethod 18 1B 2% 24 AT AE 7E £ F A1 S (EX L R 3 o(1)
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4)
R 1ER B 18 2 A B
FRKELLEASHEDN len

. e S AN
listLength REERGEE (BFT204078) RS, O(1)

) ) e 4 Z2 3T H AT Ll B R ) head
listFirst R RAFLY A R AR o)

‘ . ; FREW TSR tail
listLast R EIEFERNERT S R R o)

, \ BB AT LLGE T S prev
listPrevNode BEAE AMATET A JREE TS, O(1)

. y - . J& B A LU S ) next
listNextNode R [E] 45 5E T SRS B JREEEHES, o)

: 5 o e i R AE T LUE 5 S value
listNodeValue AR A1 25 7 YT 4 B AT EFE R A AT, 0(1)
listCreate BIE— N AR E AT AR o(1)

. F— N EEFHEEAH T ARmE SR
listAddNodeHead ‘ o(l)

2k
, . H— T EFAEEOFH T EARMBS R
listAddNodeTail o(1)
RRE
1d s EnserEiode B — M 4 R (E AR SR I B 28 2 5 o)
°c M2 HTRE 25
listSearchKey HRIFRPERPESAEENT S O(N), N RHEEFKE
listIndex iR PRI A ERT | LR R O(N), N REERKE
listDelNode EER RS E T R O(N), N HEERKE
listRotate R REBY A, REHEMH AT o)
HIBRAREERNERS, RERLT A
listDup i — M pEsERNEI A O(N), N AEERKE
listRelease Bk, URERTHIAT A O(N), N MEERKEE

3.3 EOm

O #ER$)ZHT LB Redis KIAFIIEE, LLFIRE, ZAG5T0. @4AR, KR
WF

O HMEERT RH— ListNode GHKFRIR, B (A — M8 E AT E Y /)5
B AR, FTLL Redis MEERSCHRE DUREER .

Q BRI 1ist BMRFR, XNEEMWTHRLT A REWSIRH,
UARBERKEFF L

QO PHOyEERFL T A RTE Y A MR E T S8 )5 B S8R 18 @ nUuLL, LA Redis 9%
RELIRTCIHEER

O fE i bR E AR R RREE R, Redis (R LU T RS FAR R RUAE.



FH, NFRNFFSEE (symbol table ). KREXEH (associative array ) S(BS) (map), 2
— R TR EEXT (key-value pair ) BITMRBHESSH .

e, — AV (key) A AR —ME (value ) #EATCHE (50 F B B N{E ),
T 4 S HK () B B R A B (ELXT

FHAPHNENESEM X, BFEUTUEFRPREGBERS ZCHKMNE, lEE
AR ERE, NEERIEEEMEREARERN, F5.

FHEFHE R —FMEIEENN EAEREZ SR RS S BH, {2 Redis Fr{EAM CiEF
WA N EXFRIRSE, FIt Redis WE T A O K9 F ML,

FHLAE Redis FHIRN Y Z, LN Redis AIBOHE B2 F 3R VE R R E LB,
SRR . M. &, SUREREWEBEXNFRAREZ LK.

AN, BRATITHS

redis> SET msg "hello world"
OK

TEBUHE Eh Rl — 1N "msg", {HA "hello world" HE{EXTAT, X SER{EXT B
SR TEAR R e 1) 7 M B T 1)

B T RRFEREARIEZ SN, FHARBFEOKELAZ —, Y— T HmARasEE
Xt Z, XERE AN PR T R RE LBRK K FA A, Redis $E2 M HA4E 8 78
25

AT, website B—MIE 10086 MREX MR A, XS AEK AR
BOUE P B 447, T e ) (A i ) 3 B R i

redis> HLEN website
(integer) 10086

redis> HGETALL website
1) "Redis"



24 o F—HH HEEMEAHL

2)"Redis.io"
3)"MariaDB"
4)"MariaDB.org"
5) "MongoDB"

6) "MongoDB.org"
£ s

website BAKZLIME—NFH, FHRAPEET 10086 MMEMEX, Filan.

Q @EXTHER "Redis", HHN "Redis.io",

Q @EXTHEE N "MariaDB", {H N "MariaDB.org";

Q #{EX %N "MongoDB", {H N "MongoDB.org";

BT R L PEAR FE M A Z AN, Redis IADIIREL AR T 7, ERENTEN P
L R Wi B FHAE Redis P HISFAFRR A

A EERE T RN EHXT Redis B FILIHATIHRANA, FHF)HFHARME APL, A
AL F I FEARE BB L ETNER, MRETFENE, TTUSE LT X EEER

QO 4k % H BHAY Associative Array i7] 2% ( http://en.wikipedia.org/wiki/Associative array )

A1 Hash Table il %% ( http://en.wikipedia.org/wiki/Hash_table ),
Q&Y. CIBESEH (B 1~4342)) —PBHFE 143,
Q(EERE (F=/R)) —BH%E 11 &,

4.1 STEERYSCIR

Redis (1 F IR A RERRBZLH, —PRFREEATLUASTRARN A, M
AN A RN R T F AP E — (AR
B TR =D FIN AR Redis BIGAR ., IBARTT AT R,

411 MBFEE
Redis FH TS MM A B dict.h/dictht EHEX:

typedef struct dictht ({

/] BFEEEE

dictEntry **table;

/1] BFERKRAN

unsigned long size;

/] BFRANES, AT HEEIE
/! BRR%ET size-1
unsigned long sizemask;

/] FHRERCATRAAGHKE

unsigned long used;

} dictht;

table BYERE—1HH, BHAPHWENTTEIBMLE 116 dict.h/dictEntry 454



#4% F #£ + 25

HI¥8%r, B dictEntry SMRGFE —MREX, size BHEHICR THRAHERO KA, WA

& table K K/D, 1 used JRHENICF ey

T%%%Eﬁﬁa;ﬁ%,ﬁ (%{Ex;j) E‘Jﬁﬁo table > dictEntry"‘[ll] NULL

sizemask BHEMELEESE T size-1, X si4ze 0 [

A& RS A (B — AR U E — NN I B R P p——— L —> NULL

table $UA KBRS Fi. 3 e ™ WG
Fa-1 @R T —TRKNHAWTRHR used N o

( WA ST MTEERT ).

M 41 —AsHIBFHE

412 BHERDR
MAERYAMA dictEntry BMFRR, B dictEntry HHERAE —RIEXT

typedef struct dictEntry ({

/B

void *key;

// &

union{
void =val;
uinté4_tué4d;
int64_ts64;

}ovi

/] BETARFERYT R, BREx
struct dictEntry #*next;
} dictEntry;

key BYERAFE QX h RO, T v BHENRAEE BEX T HE, HA @ EXKER
DIRE—MEE, BER— T uint6d_t BH, NHEFR—1 inted_t B

next BYERAEH 57— AR AMIRE, XAHEEH AT LUK 208 A (E AR R B B E X
EEHEAE—IK, LA REEMZE (collision ) ML

AT, E4-2 FRAR T WE N next f8EH, HFARSIMEAMF AR k1 ko #
BE—E.

dictht
bl dictEntry*[4
table | dictEntry*[4] p///,vNULL
size 0
4 1 | > NULL
sizemask " :
2 dictEntry dictEntry
3 next next NULL
3

kllvl ko[vo
used —\\\‘
? NULL

A 4-2 HEEE—ENE K1 M8 Ko
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®

F—In MAELM SR

413 FH

F

’

Redis P FME dict .h/dict FHER:

typedef struct dict {

/) EEREHK
dictType =*type:

[/ FA AR

void *privdata;

/] AR
dictht ht([2];

// rehash %3]
// % rehash FZ&E#ATH, A -1

in trehashidx; /*rehashing not in progress if rehashidx == -1 */

} dict;

type BYEM privdata BHEREE X AFREBKEEXT, HOIBZESFHRMEEN .

Q type BHRE—1EM dictType &M MIEE, B dictType GWRAE T —HEH
FHAEREE L AVREXT I BB, Redis 220 FE A [A] 4 7 #1150 B AR [R] A B4 < pR

Q 1fi privdata JRHENRE T 75 ZA LA AR RIFE E sR B 1] ES B

typedef struct dictType {

/7 HEEE K

unsigned int (*hashFunction) (const void *key);

/1 BB EHK

void *(*keyDup) (void *privdata, const void =*key);

/) EHEW A

void *(*valDup) (void #*privdata, const void *obj);

// e E ¥

int (*keyCompare) (void #*privdata, const void *keyl, const void *key2):;

/] HEREHEK

void (*keyDestructor) (void *privdata, void *key):;

// BERMENEHK

void (*valDestructor) (void *privdata, void =obj):
} dictType;
ht BHER—TEEPINTHRH, BHPRFITEHRE T dictht BMAR, —RAFL
FHAMEM ht (0] MAER, ht(1] BHERRSTEX ht (0] MERHIT rehash FHEH,
Bx T ht(1] Z4F, 55— #l rehash H XM J& £ 3L & rehashidx, Bigx® T

rehash BETHHEREE, W3R HRTEAE EHIT rehash, RAEHEN -1,



4.2

’ 4-3 JErs T — M@ RE T (BA#HAT rehash) 74,

dict

type

privdata

ht

rehashidx
|

[EHRFA

ht (0]

ht[1]

dictht

table

dictEntry*[4]

4% F

N
P ULL

£ e 27

size
4

0

dictEntry

— NULL

7

sizemask
3

k0 I v0

1
2
3

——» NULL

used
2

dictEntry

— NULL

dictht

table

—————> NULL

size
0

sizemask
0

used
0

& 4-3  EEARE T B 7

k1 Ivl

MEE— N EEEXT RN F R BE A, BEREARERENNETE RS AEEM
RolE, REFRIERTVE, KA EEX S A R SRS ARBANIEERT L.
Redis iHHMAEMES MERN T ENT:

PERAFRRENBHERK, THR key WBFHE
hash = dict->type->hashFunction (key)

#ERBF XY sizemask BHF b HME, HHHESIHE
# REHAALR, ht(x] TR ht[0] A ht([1]

index =

hash & dict->ht[x].sizemask;

dict

type

privdata

ht

rehashidx
=1

ht[0]

ht[1]

R, IBARFEEMAE:

dictht
table |—>{dictEntry*[4] T,
size 0 —’//”
4 1 ——> NULL
sizemask 2
3 > NULL
3
used —\\\‘ NULL
0
B 44

EBAGT, T 4-4 Fraf)7F8Rs, mRRNZH — D REX k0 Ml vo FinE|F
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hash = dict->type->hashFunction (k0);

HE k0 MM FE.

BT ER MM AER 8, IFATRF Yk HIE -

index = hashsdict->ht[0].sizemask = 8 & 3 = 0;

R k0 WRTIE 0, XFREETRIEN k0 v M1 SRLX BN & BI0S A R K
&5l o (B L, WA 4-5 Fis.

dictEntry NULL
ht [0] dictht
kO l vO0
table |—>| dictEntry*[4]
size 0
dict 4 7 | > NULL
type sizemask >
. 3 > NULL
privdata 3
used
ht ht [1] 1 I NULL
rehashidx
-1

B 4-5 AINEREXT Ko Fl vO ZJEHTF I

27 S FAVE RO IR 2 S B, s A A B IKE SEBEET, Redis {8 ] MurmurHash2
BYKITEEN A

MurmurHash B % 5 %] i Austin Appleby T 2008 4F % B, XFEEMM ST, BIfE
MANEEANEN, BENEEAH — MBI A1, JFEERMITHTREEERIEFR,

MurmurHash &% H G 8 EGHTBR4< 7 MurmurHash3, ifi Redis fif i /& MurmurHash2, %
F MurmurHash B 5 25 Bl ISH 2B AR E T http:/code.google.com/p/smhasher/

4.3 RRREEPR

WA EHE GRS IR TR AR E RS EEE, RAOTARX A
AT W% (collision ),

Redis BYPA 7 2 (8 F&E I ( separate chaining ) SRffREME, BB ERTETE
—> next 55, BB HEET AL next FEHMR— 1A mEER, $ORIIFE—IER
5| AT AT LA R e R E Rk, R T rh S Y ]

2AGF, BRRFERREX k2 Ml v2 BINEIE 4-6 FiRid AR ER, JFEITE
B k2 WERSHERN 2, R4 k1 M k2 ¥ EmE, mMgRPEAIMNERRZER next 1§
R k2 A k1 FrfEm T RERGE R, WA 4-7 AR,

FHH dictEntry WAAMMEREAETEMERRBNEH, LA THRESE, BF
SRR B R R LALE (BERER 0(1)), HHEHME A SR .
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next

dictht dictEntry p———>NULL
table dictEntry*[4] —//f k0 [ v0
size 0
4 i —> NULL
sizemask A next
3 2 dictEntry |—— NULL
: I
used k1 vl
2

NULL

K 4-6 —MEEFHNMRENHBAEE

next
dictEntry |——— NULL

dictht
table |»dictEntry*(4] j k0 I vO0
size 0
4
1 — NULL
sizemask 5 hext hext
3 —> dictEntry dictEntry —— NULL
3

used K2 [ v2 k1 | vi
3 \
NULL

& 4-7 fE SRR k2 f k1 PR

4.4 rehash

Bl & BEAE AORWTIAT , WA A RORAF R BR(EXT S B 1 B s B W, N T ik A i i
T (load factor ) 4EFFfE— N AHEMTEEZ A, Y& REFVBEMNHRERRKLZHE K
B, R B A A R K/ NI AT AR L A R B A

Y B AV S5 08 75 2 19 TAE AT LLE - $R4T rehash ( TS ) #AERSEMR, Redis X7t
HWA # e BUAT rehash F2LZRUNT «

1) HFHA ht (1] MARSESE, XRHERNE EINRETFERITRERNE, L
K ht[0] MATf S pyaExT g (EIE he (0] .used BYEMIME) :

o WRPBITHIRY BRI, 2 ht (1] HRDAFE—-PKFEHETF ht (0] .used*2
2" (2 nIRFR);
o GIRPUTHRBEERIE, R4 nt (1] WANAE—ANKTFETF ht[0] .used B 27

2) BRTELE ht (0] PFTABMEX rehash Bl ht[1] bLHi: rehash MR EHIT
BRNSAEMESME, AEEEENHES ht(1) BERNEEME L,

3) Bht[0) BEMHABRENRIER T ht (1] ZJ5 (ht[0] BHER), BK
ht[0], ¥ ht(1]) E&EBEHNht[0], HEM[1] HUBE—-ISHBHE, N T —IK rehash
e
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o FIy HBEMEAR

BT, BREERFEXE 4-8 JiRTFHE he (0] BATY REBAE, IARFHRN
THEE:

dict

type

privdata

ht

rehashidx
-1

dict

type

privdata

ht

rehashidx
-1

ht[0]

ht [1]

ht[0]

ht [1]

4-8 AT rehash ZRIH)FH

1) ht[0] .used MR/THIME R 4, 4*2=8, M8 (2°) BIFRE NI KFETF a2
n kK, MUBFSE (1] MAERORNMNEE R 8. W49 B/ART ht[1] FEELSSEZ
Ja, FHMEET.

dictht dictEntry —NULL
table dictEntry® (4] k2 | vz
size 0 -
dictEntry ——>NULL
4 1 P
- k0 [ vo
sizemask >
3
3 \ dictEntry ——NULL
used
4 X k3 | v3
dictht dictEntry b——>NULL
table |———» NULL k1 [ v1
size
0
sizemask
0
used
0

B 49 FFHE nt (1] BBAESACSSE

dictEntry |—» NULL
k2 l v2
dictht
dictEntry* (4] i
——— - dictEntry |—> NULL
: ko | vo
size 1
4
: 2 —>»{ dictEntry |— NULL
sizemask
3 3 k3 I v3
used \\\
; dictEntry [— NULL
k1l
dictht l --
table [—s! dictEntry*(8]
size 0 o NULG
8
. 1 [—> NULL
sizemask 2
7 [ NULL
used
0 7
| NULL

S

17

LA



#4% F £ e 3]

2) % ht[0] EEMENEREXNE rehash Bl ht (1], W& 4-10 s,

dictEntry |——» NULL
k0 | vO

dict ht [0] dictht
type table dictEntry*[4] NULL
privdata size 0 7
oy . 4 - 1 | » NULL
sizemas
rehashidx | Wt 5 2 ——> NULL
-1 3
used
0 B NULL
dictht
table dictEntry*[8]
> dictEntry |—— NULL
size s
8 1 / k3 | v3
sizemask -
7 2 | dictEntry |—— NULL
used 5 k2 I v2
4 \

dictEntry |—> NULL
k1 | vi

B 4-10 ht (0] WA BEMIELPTHES ht (1)

3) Bt he (0], K he[1] BENht (0], REFIht (1] AE—ITAHBHFE, W
E 4-11 fimm, ZEIL, XWBRHZRNY BEBEERTEE, BT RIEB R RN K/DNEER 4
B T BAEM 8,

- ht[0] :
dict dictht dictEntry®[8]
type table | dictEntry — NULL
privdata siaze 1 / k3 l v3
ht o
sizemask ictEntry NULL
rehashidx uE[1] 7 4 |7
1 k2 | v2
used 5
4 \ dictEntry p— NULL
7 k0 [ o
dictht \
table |F——— gy, dictEntry [—» NULL
size k1l I vl
0
sizemask
0
used
0

& 4-11 %€M rehash ZJG )L
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IR RSWYE

YUAF &M RMEE -0 26, BFS B EmERIITY RERIE:

1) HR% 2% BRI A TERAT BGSAVE 1% 5{# BGREWRITEAOF 4, Jf HM M RM 7
HHETFAKTET 1.

2) 4548 HATIEFESRAT BGSAVE fin % 5 # BGREWRITEAOF %, H HWa A # M 7
HFKFHET 5.

Hrg AR f A 7o LUEE AR

# REEF=- bHFEXCRETEEE/ BFRAND
load_factor = ht[0].used / ht[0].size

ARG

B, xtF—ArKANR e, GF 4 MRENESAERRE, XMRAERNARETR:

load_factor = 4 / 4 =1

X, xF—AKAK 512, BE 256 MEEXMKMAERE, XIHBAHRN AR
HFH

load_factor = 256 / 512 = 0.5

R H#& BGSAVE iy % 8 BGREWRITEAOF i % 2 & IETEthAT, MRS58 ATH R #AEPT
TR EEFIFAME, X2 E HNFERAT BGSAVE 4 5 BGREWRITEAOF 4 4 #3378
i1, Redis 75 E A1 MATRS BN TR, MASEIERGEEHRAEHEZH ( copy-on-
write ) FARKMAL T RO FME, BT FHRAAADIE, RS BSEEHITY RN
P 5B, AT AT AR stk S 7E T AR AP AE S I AT G A R Y RARAME, X FTLUEE A
VEBNFEGARME, BKRREBTTANA.

H—HHE, YMAEROAREF/NT 0.1 6, BIFASIFFHEX R RPATRL#RAE

4.5 #H#EI rehash

F—at, PRRKERAEEFES he (0] BEMNFTAEMEX rehash ) ht [1]
B, (B, XA rehash SifEFARR—KME. FhXHEMRE, MESEBK., Bk w
4

XFEME R EAE T, R he (0] B RIRGFE WAEEX, AF4 RS2 0T LUTE B ] st
XL X 488 rehash Bl he [1]; {HE, WRBEHFRBEFEFOBENEEAZNA, W2
WET . T E A EREST, IBAZE— RS S8 (A X 23 rehash F ht (1] M3,
PER M5 7] RE S 5 BUIR 55 #8 4E — B A 18] P 45= 1k IR %5

B, AT #E% rehash Xf AR 5525 M REGE U, AR 5528 AN 2 — W PEH he[0] B 1 A9 BT AT
BE{E X} 4 FB rehash | ht (1], MEASZK., #EHERXHE ht (0] BEABEXT 1218 Hb rehash
Flht(1],



PAF S0 7 i i 30 rehash B9TEARA IR
1) Jht([1] 4rficssiEl, ik MERFFA ht (0] M he[1] BNBH R

$4% F

#£ e 33

2) fEFH YR —NR A& rehashidx, B EMEIZE N 0, /- rehash

TAEIERTT 4.

3) 7E rehash FEATHIE], MRXTFHPATEI . MER . ZIRE FEFERER, BIFR
THATIE EWEIELISIN, B2 ht (0] M ATZAE rehashidx K5l F# A & E X
rehash | ht [1], 4 rehash TAESEMZ/G, #F¥ rehashidx BHEMEY —.

4) BHETFHBREM AR AT, BRAELNNEA L, ht(o] B A 8 10E X &2 8t
rehash £ ht [1], XBEFH rehashidx BHEMEBRHR -1, FN rehash BED T

Wit X rehash MEFAETE T ERBA TR Z B 7K, # rehash SE X BT 7 MHE TIES
FERI X F I AN, MIBR . AR RTERAE L, TS T A X rehash 1M Ok (19 JE

Kt .

[ 4-12 ZE 4-17 JBrn T — K2 B 872 rehash 1378, HEE WA rehash 324,

FHA rehashidx JRHER WML,

dict

type

privdata

ht

rehashidx
=1

ht [0]

ht [1]

dictEntry —NULL
k2 I v2
dictht . *
dictEntry*[4] dictEntry —>NULL
table 0
: k0 | vO0
slize 1
4
. 2 dictEntry —NULL
sizemask
5 3 k3 I v3
used
. dictEntry —>NULL
K1 l vl
dictht
table dictEntry*[8]
cize 0 | > NULL
8
1 ——— NULL
sizemask
2
7 [ nuLL
used
0 7
| NuLL

[® 4-12 #EZHFH rehash
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*

F—iy HEEMHE

dict

type

privdata

ht

rehashidx
0

dict

type

privdata

ht

rehashidx
1

ht [0]

ht[1]

ht [0]

ht [1]

dictht NULL
table dictEntry*[4] /////,
size 0 dictEntry |—> NULL
3 1 —//ﬂ k0 | v0
sizemask 5
3 3 ‘\\‘ dictEntry [— NULL
waed K3 | v3
3
- dictEntry |—> NULL
dictht
k1l vl
table dictEntry*[8]
size
8 .
4 dictEntry |— NULL
sizemask K2 J v2
7
used
1
4-13 rehash &5l 0 AYE{EXT
dictht
NULL
table dictEntry*[4]
size 0 P’///,
4 NULL
1
sizemask 2
3 [ dictEntry [— NULL
3
used k3 I v3
2
dictht dictEntry |— NULL
table dictEntry*[8] k1 J“’l
size dictEntry [—> NULL
8 4 ~,/)i
k2 I v2
sizemask
5
7 \
dictEntry — NULL
used
2 k0 | v0

&l 4-14 rehash &5| 1 _FAYEEXT
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dict ht [0] dictht
table dictEntry*[4]
type Y |7 v
privdata size 0
4 NULL
ht 1 | > NU
ht[1] sizemask
rehashidx 5 2 > NULL
2 3
used [N dictEntry |— NULL
1
k1l | vl
dictEntry*[8]
dictht ///ﬁ dictEntry |—> NULL
table /
1 k3 v3
size
8 / dictEntry [—> NULL
sizemask 4 k2 ] v2
! 5
used [\ dictEntry —>NULL
3 k0 | vO0

B 4-15 rehash &5l 2 FROR{ENT

dict ht [0] dictht
table dictEntry*[4]
type Y —////1 NULL
privdata size 0
"~ 4 1 | NULL
ht [1] sizemask
rehashidx 3 - [ > NULL
3
3
sed
u \NULL
0 dictEntry*[8]
dictEntry |— NULL
dictht <
k3 I v3
table 1
X dictEntry |— NULL
size see
g " / k2 | v2
sizemask 5 —> dictEntry |—> NULL
7
k0 I vO0
used
4 7 —> dictEntry NULL
k1l | vl

Fl4-16 rehash &3] 3 L HG({EHN
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. ht [0 i
dict ) GAEhE | dictEntry*[8]
table ;
. dictEntry |—>NULL
ype size
. 8 k3 v3
privdata - 1
sizemask
ht 7 _ .
ht[1] used ’//’ dictEntry —>NULL
rehashidx 4 4
k2 v2
-1 dictht -
table \ dictEntry |—>»NULL
size
0 B kO vO0
sizemask NULL _\\\
0 dictEntry —>NULL
used
0 k1l vl

[&] 4-17 rehash 75k

#rH= rehash BATHRBRIS B RIRE

B S 75 47 W 1t 5K rehash ) B, FHSFENMEH ht (0] M bt (1] WARER,
FF AZEBT#E X rehash #E4730 6], FHAIMIEE (delete ), #E#R (find ). EH (update ) F#fE
SEMIW AR LT, i, EEFEERAER - MENTE, BFSEE 0] Bt
TR, WRBLBWEE, SR he (1] BEFTER, EE,

F4k, fEHTESK rehash $ATHARE], FiFmeB|FHRABEXN —RSEFFR he 1) B,
i ht [0) MR HATEM B INERIE, X—®REAIET he (0] EFWEBEXHES HWA
¥, IFfiZE rehash BAENPATIIRALE RS L.

4.6 S°HE AP

# 4-1 5\ T ) FEHRAE APL
F4-1 FHPOFTEREAPI

I £ H Bt (8] 58 2% E
dictCreate BB — T o)
dictAdd R4 E R ED AR N 3] 7 i B i o(1)
dictfapluse W R EX RN FHER, mRRES o)

FAETFI, IPAHFERAEAOE
dictFetchValue iR [E1 45 sE R o(1)
dictGetRandomKey A AR B — SRR X o(1)
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(€]
B ¥ ¥ H BHE S E
dictDelete N S8 i 5 7 s 8 i ot O A4 B 0 % o)
dictRelease BAETH, DRFIHPaE T A EN O(N), N hy=7sifa & s (e B
4.7 ZEOM

Q gz T E8 Redis MAFRIINEE, HrhafEEEEEMS AR,

Q Redis P FHIFHBHRIENKELH, BNFHIEERDEGHER, — D FRHE
M, 51— UAEFFT rehash B .

Q Y7 g FEEER ENRZ L, SEWRABINRZLEHA, Redis{# ] MurmurHash2
BERITEENSAE.

Q M A R B R T v, B EIF — AR5 LA RE X & E R
— R

Q FEX WS A RFATY FRBEE W BAEN, BERENAA B A RQ S KA X
rehash B MG AR EE, HHiX rehash iF IR — Wb 52 A, T2 87
H 52 B o



HS5E

BB’ Ok

BEERE (skiplist) B—F G FEIREW, CELESN T EAPLERFE B mEMY A0
T8, MR B PRGE UF R) 55 S0 B 8.

Bk R R 47 F 44 O(logN) . B3R O(N) 2% BE W7 S A8 3R, 6 AT LLSE o 0 M 34 ket
BEALFEAT &

FERFHEL T, BEERR AT LU R3S, I B B BkER R i SC 80 L -1 v
BORAG TN, B LAA AR #0(8 FH Bk ER ok AR A

Redis i KR BIE WA FESENIKEZLHZ —, MR- T EFESUTHNTEEE
HEL, YalE&EAFESTIUENRA (member) B HBEKKFELFBRET, Redis #ta{d FBk
BRFHRAENAFESBWKRERLH,

AP F, fruit-price B— 1T HAFESHE, XTMAFEGLUKRB IR, KEM
BRME, BRAFT 130 BUKRBME .

redis> ZRANGE fruit-price 0 2 WITHSCORES
1) "banana"

2) 'IS"

3)"cherry"

4) "g. 5"

5) "apple"

6)"8"

redis> ZCARD fruit-price
(integer) 130

fruit-price EFEASHN A BIEHRAFE - TREKRERERm, HPhE 1 BEBRET &
(node ) #RRAF T —FOKRMMERE R, A KRILMER A B KK = 75 BRBR 2 B i HER -

O BkEREMZE —ICEMBR N "banana”, EMMEN 5;

Q BEEREME AN ICEMBMR A "cherry", EMOEN 6.5;

Q BKERERMH =ATTEMBAN "apple”, BHHEN 8;

MeER . FHMERIRGE MY Z # N FHTE Redis WEBAIE, Redis REEM/ N B T
BRERR, —NRERATFESE, B MREERYAPHAENSBEIRESEW, BRizsh, Bk
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BRFRTE Redis BT A HAMHE ., ARTH X Redis H A BKER R LB HFTN 4, FH5 H BEER
RIRIE APL, ARSI BRERR I EEA & LAERMB R HTN R, WRAFEMNIE, 7
PAZ % WilliamPugh 3% F Bk BX 2 19 # 3C ( Skip Lists: A Probabilistic Alternative to Balanced
Trees ), 3#H (HiLk: CHEFZH (B 1~4345)) —Hw 1357,

5.1 PrERZFRAYSCEL

Redis fUBkERE H redis.h/zskiplistNode fil redis.h/zskiplist BZEHE
X, HH zskiplistNode Z5#H TRARBKBREN &, M zskiplist 454 W F LR 77 Bk
BRFEW S HRER, i S BE, U mERLN SAMERT SRR 5%,

0 NULL

132 |——> NULL y

- __”/3_’2\. L5 0

5 2 %> NULL
L4

/}/» 13 2> NULL
L3

1

head L2

eader = Lo 1 N Lo _/17 0

tail =3 1 o L1 KNULL

level e —n | NULL
5 4/ 3.0

length NULL -0 20 o3
3 ol 02/

Bl 5-1 —PBkERE

Kl 5-1 R T — M BEBRF RG], (L TFE A RANMNR zskiplist 4518, MU
TE::

Q header: fRMBKERFMFRLDT A,

Q tail: FEMBKERERAERET &

Q level: iCXHATBKERERMN, EEEKWI N AMER (FLWAHNERARITE

L4
L3

s

TEW o
Q length: JCRBEERRMIEE, HEIR, BEERE BT & AMEE (RL AR
BAEN )o

fLF zskiplist WA TR zskiplistNode §5#), ZEMAE LI TEME.

Q JZ (level): Wi L1, 12, L3 FFHRIETRMENE, L1 REFE—R, 12
REEZZ, UM, BNEEEARAN R aToEEs B E., s T
Vila) LT3R B 77 1) i FCA0 T 61, T BE C % 1 A oS T T 48 10 T A A Y BT A
PR, £ FHEME RS, ELR AR FHE LSRR, MM FERE
B, YEFNERLmRBHTREAN, 5RSiE RO 1T,

Q J5iB (backward) $8%t: TP Bw FHARICT S MG RIEE, 5L T4/
REIRT— M R JFRIBEERF NR R MR\ .
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Q 4ME (score): AT AFHE 1.0, 2.0 Fl 3.0 B ARAFRME., FEBRBRER S,
A& B IR SHENNBI K HES
Q WAL (obj): BN ETH ol 02 Ml 03 B HFRFEHI AR A XM,
TR AN A S R — R . RN S EIREE . AMEMSRAXE, R
ST S EERA SRR, FrLIED AR T XSy, RERTRLTANENE.
AT HRMABKST zskiplistNode Fl zskiplist PGS HEFT H 4N .

5.1.1 HEAFRTR
BEBR T S ML redis.h/zskiplistNode §5#IE X :

typedef struct zskiplistNode {

/B

struct zskiplistLevel ({

// wTEEdE 4

struct zskiplistNode *forward;

/] BE

unsigned int span;
} levell[]:
// FERIEH

struct zskiplistNode s*backward;

/] AME

double score;

/] BRAME
robj =*obj;

} zskiplistNode;

1.8

BRERR T R level AR AT LANICR, BT L S G0 HMT S0
B, BRI AT LAGE L R PR R AR Y S R, — ORI, BMBEREE, ihHA
T A BE AR

BRBIE—NFBBRR T M, BIFEHRERFIGER (power law, BAKEH I
RIBERE/N ) BEHLAZ IR — AT 1 F1 32 ZEMEER level BAMANS, XNMKPIBE

ZH “BE",

Es2a0BRT=Z41"EERN1E,. 3EM s BN A, BN CESHEAERSI EEMN
0 FIEH, LA EHNE—ER level [0], TR _ER level (1], LIHEHE,

2. gnHEEt

BAREA - EARET MG (level (1] . forward B#E), AFNEL
RETT ViR T A B 5-3 FHR&FR N TRFNRLERET M, 8 05BkEKE b g
R BRAE
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ol 02

B 5-3 iR BhERER

zskiplistNode
zskiplistNode level([4]
zskiplistNode level[2] level[3]
level([0] level[l] level (2]
backward level[0] level[l]
score backward level[0]
obj score backward
obj score
obj
E 52 WAARFEZEERT A
L32 0 NULL /O,NULL
e R e T g
L5 = [ | NULL
L4 17777 L _/_’/2/,._» L3 2% NuLL
L3
header -, L3 —"I——~¥ = 1 = __j;_y L2 . 0
tail L2 |— R B N NG
— T Lt 11 L1 - \
M e e P — NULL
length NULL 4////’ 1.0 2.0 03

1) EARBRFE SRR RIE— N1 (F3k), RIENENUENRTAIRE B EIE

FREEE AT R

2) EFE AT AR, BFIEES BT B BIRP RS =T

3) FEHE =AY A, BFFEREEE S R MR R s BRI 1O R

4) MRFHERHES LA R AR BN, ERE > NULL, EFRGE X
E&FATERRWRE, TRERXIGHET .

3.BE

BEHBEE (level[i] .span &) ATFICREMNANT A ZE MR .

Q BT EZEM B, ENEER T,

Q #8[ NULL BT A RTZEFR ST RS BEER N 0, B B8 E MR 5 Ao

WELE, RESLNEEARGRES K, BEPREIARXRE, W HERAE SRR
PEAEETRERT ASERR T, B SEhr R AXITEHEAL (rank ) #: ZEBHBRFENT AR,
B iRl B BT 2 BB R BTER, BRI RER H AR S BB R P A HENL

2400 F, B 5-4 FIBESRC T EBRFR P ERMER 3.0, BAXNEH o3 BT AT,
WRZHNE: BRNIBREE T —AE, FHEEMBEER 3, Il BinT S7EBkERE+

HIHERL A 3.
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32 1—9 o NuLL /o,NULL
— ST 3
L5 __.i ------- .4 |—> NULL
L4 ——’1”" L; 2 3 —% wnuLL
B
header |._ L3 '—Td‘, 7 1 i3 _l/v L2 0
Tail o L2 1 L1 NULL
. 1 1 |~ 0
Tevel L1 }——> L1 1l BW \
eve ‘/ = e — NULL
length NULL Ll 2=0 o3
3 ol 02/

B 5-4 HEAT R

HEANGIT, B 5-5 EEARC T EBBRR P ERSER 2.0, WAXRH o2 WA
B, WREHKZ: EERTANSES, BEEd TRANEEN 1 TR, EIeT LGHE
t, EARTT R AEBRBRR B HERL N 2.

32 —% » nuLL /OvNULL
ﬁ L5
L5 : e | 05 nULL
L4 |17 i; _”_’3/,.’> t3 % nuLL
L3 |——7 1
header 1 1 L2 0
— P 2 l——> L2 }---=-- » L2 —1/’ = \ NULL
ail . 1 1 1 L1 —7 0
Tevel 1T BN \NULL
; BW BW e | =
length NULL 4/ 1.0 2.0 03
3 ’ ol 02 /
B 5-5 F—AE S HRL BT
4. [FiBEEt

T RKERIEE (backward BiE) ATMARREZLT IR A BT E—k#kd
AT RRRTEIR AR, FOREA A RA — N RREE, ik ReEERER— M A

Pl 5-6 FIMEZR /R T anSR AR R [0 k38 i BRBR R TH B B A 35 0 . BP Sl Bk RSk
M tail fREFIMRETY A, RElEd) R Ui EBes — R, ZeHEERIEH
VIRMERCE = R, B2 E NULL BJFRTEE, TRITRSHR.

5. SEFKR

W EBSME (score JB¥E) B—1 double KRIMFE A%, BAERE D HITA Y S 80
SHEMNBIFSRHER .

WEMBAXNE (obj B ) B— 18, BRE—FRENER, 7R 2 0458
7% — SDS fi.

EF— Bk R, BN ERFER SRR ROLFURE—/, BEZN SRERME
HIE] DURARRI A . A3E A R BT 50K % BB A B X R A F T TP B AN EATHER , iRA TSR
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BUNT R HEERTE (SEEREHTT M ), TR R X REKKAT SN SHE R (FEER
REITTI o

32 —% 5 ~uLL /OvNULL
]
L5 - 7 2> NULL
L4
L4 ——T”” _/’,f/._» 13 —» NULL
13 |—— L3 1
header }. L2
‘ Tz |t L2 1 Lz —" N2,
3 |~ > L1 L1
, L1 -1 BwW
level \ BR Bw NULL
\ P €~ - - — - -
5 | 3.0
length \‘ NULL «--~ 1.0 2.0 o3
3 ol 02 A

B 5-6  MFRE Rk Ty 188 B ER

AT, 1EE 5-7 FiaryBkERR S, = NBRBERFRT SERRAF T MR ME 10086.0,
ELRAE R AR o1 M5 S A HERAF L R X B 02 Fl 03 MF S Z AT, MRFR AL o2
BT A X HEERAE A X R 03 M 28T, BT, ol. 02, o3 =GR IEF
FEIHEF A ol<=02<=03,

L32 |——> NULL 0 » NULL

el LS
L5 0 wuLL

M > 14
L4
14 = 2 13 L9, nuLL
|~ > L3
header 53 1 1 Hdi//r L2 0
L2 —— L2 L2
tail 1 1 _’1/, L1 o NULL
L1 — L1 Ll P \\\\*
level B B | NULL
5 / 10086.0
length NULL 10086.0 10086.0 =
3 ol 02 44’///

B 5-7 =AM A AH R SME R BRER 5 5

5.1.2 BkERFE

{EE A BRBR Y sUBE T LA R — Bk BREE, A 5-8 Fis.

{EE i —A zskiplist G5HIRFFA XL A, B AT LATE J7 (3 b Xt 8~ Bk BR 3 it
ATARLER, e antRE VT In] BRBR R RSk 1 URBR R AR, B PR IR BBk BR 45 A i B i
(BN EBRRR MK ) FEL, WA 5-9 Fim.

zskiplist Z5HIME LINTF .

typedef struct zskiplist ({

/1 REVRBREY K
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structz skiplistNode *header, =*tail;

/] RETEHEE
unsigned long length;

/1 RPEERAWT RN EHK

int level;

} zskiplist;
32 —2 » nuLL /OvNULL
e R
L5 - 1 | 9, nuLL
L4
L4 —’1""’ _,/2_,_,,.—> L3 —°» NULL
B - 1 _;/v L2 0
L2 — L2 1 L2 [ 1, 11 \0‘ NULL
1 > L1 L1 - \
v = 0 il N
NULL 1.9 2.0 o3
ol 02

B 5-8 i BT 4 R A BRBR R

L32 —0> NULL 0
3 L5 /

2 0

NULL

L5 |
L4

L4 _’,/2/,.,—» L3 —2» NULL

=3 L3

1 L2
1 0
header _\\\\ L2 L2 ) L2 r—/f/’ — \\7;’ NULL
tail = L1 EH gl p— \
level BW B | NULL
5 ‘////’ 3.0
1.0 2.0
length NULL o3
3 ol o2 44///’

& 5-9 WA zskiplist GHBIBRERE

header fll tail fREF/THIFR MBEBRRMFRLMRREN A, BLXMRE, BIFEL
FANRMBRWARELRERN 0(1).

B length BMHSRICFR GHEER, BFTLE O(1) B A4 NIR FIBEERR A .

level BHENA T O(1) EAERENRBBKRFTERRROBI P RAMELHER, EE
RV RERIFATHELEN.

[T

5.2 PKEKZR API
# 5-1 3 T BkBR R A B #:4E APL,
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£5-1 BEEKE API
&N #* R B S A
zslCreate ﬁﬂ@—/l\%ﬁﬂggwftﬁ 0(1)
pelFree Fﬁgi‘ﬁﬂmﬁ' URRTEEN | o), N asBEt ki
- WaEAERAMMINOFTHEE | T8 0logh), BIF ON), N % Bk
I i HEE
A i B Bk B 2 v A5 44 B R AAME - O(logN), #3IK O(N), N JyBkEK
° ¥ EKEE
e lGetran B A A 4 A RIAMEM T AAE | T3 O(logN), BIF O(N), N ¥y BEER
IR 2 O HER Rl
zslGetElementByRank IR I BkBR AR 45 HEAL BRI §z§ Ollogh). R o, NRRE
HBE—AHETERE (range ), o
relTeInRange B 15, 20 8] 28, AN, WRBK | EIBKEREMEL T AMERY A,
9 BRR A B — AN S SMEERA | MWL 0(1) B4R
EEZR, B4R 1, FUER 0
LB mk TR BE—AHEEE, R FBkERFE FH O(logN), IR O(NV). N hBEER
g MG EKE
e ltast InRanae BE—AMENE, EEBERE S | FH OlogN), B O(N). N K BkER
¥ BJE— M X S R HKHE
E— o EVEE, MERBEERE T
zslDeleteRangeByScore D O(N), N N#MIBRY S8R
WE— AN HERE, WRRBRER & P
zslDeleteRangeByRank A A6 2 P B A O(N), N AgMpT S8 E

5.3 ER0Om

Q KKREAFEANEELAZ —.
O Redis FYBKBRFE IR zskiplist il zskiplistNode BIAMEMAR, H zskiplist
HTFREBRRGE (tingsk 158, KRB A, KE), M zskiplistNode MH T

ARBRBRFETT .

Q HMBERET ARERER 1 E 32 ZEIEELE

Q FEF—BRBRR S, AT T LIRS AR A, (E AN R B 5 X S AR

uﬁ_'égo

O BEERFR P AT SR ROME /N EATHEF , SoMEMFER, 753 AR 5 X R KN

HEATHER -
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¥ BE A

BMES (intset) RESEBNKELAZ —, YT EGHLITEHETE, HFHEHX
MEAHITTRBEEAZR, Redis M RBESENESRIIREZELH,

BT, WRENVE—RESENITRNESR, FHFHESPHRIATRARE
B, MAXNEERORELARSZBRES:

redis> SADD numbers 1 3 5 7 9
(integer) 5

redis> OBJECT ENCODING numbers
"intset"

fEIX—5E, AT XA G M RRAE N LR BTN 4

6.1 BHESHISLI

BBES (intset) J& Redis FH FRAEBEME SR BIESW, BT LMRFEREN
intl6_t. int32_t & int6d_t WEHME, HHRIEESIASHAESE TE.

G/~ intset.h/intset TR EBEES:

typedef struct intset ({

/] HBIH A

uint32_t encoding;

/] REAEHTERYEE
uint32_t length;

/! RETEHKD

int8 t contents[];
} intset;
contents FARBEESNKZELN: BHEESHNENTEHRE contents AW
— BT (item ), TR PHAE M K/ DNEIRAE FF b HES], I BB P A LS
fEfEE T,
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F6% X K % 45 o 47

length BHICR TEBESESHITRERLR, WHE contents AHMKEE,
IR intset Z5HH% contents BHEAHBN int8 t HAIMEA, HEFRLE contents

HIFARFFAEN int8_t KRIMME, contents FHKEIERRPIRT encoding RHEAIE :

O i F encoding B {E X INTSET ENC INT16, HFA contents BiZ—4
intl6_t FEAHRAH, ARG DTEE 1 intle_t RRIMBHME (HR/IME
H-32768, BAEHK 32767 ),

Q R encoding JR ¥ M A INTSET ENC_INT32, #Hf 4 contents B & —1
int32 t KRHBH, BHBMNEINTELE—1 int32 t BRNERE (H/ME
H-2147483648, HKR{EHN 2147483647 ),

Q R encoding @AM INTSET ENC INT64, HBA contents BEZE—4> int64
t KR4, BAHBHNEITEHR— inted t KR EEIE (H/MER -9 223
372036854 775808, FA{HN 9223372036854 775807 ),

Al 6-1 Brn T — M BEE A Bil -

Q encoding JRHHHEA INTSET
ENC_INT16, RARBHES
BIEZELIA intle t K
RIRI B, TR A R AF AR
& intl6_t RRIMBEIE,

Q length BHEMMER 5, Fn
BRESAFTHENTE.

O contents ¥ MN/NE| K

intset

encoding
INTSET_ENC_INT16

length
5

contents

> -6370 [ -5] 18 [ 233 [ 14632 |

E6-1 —PMEARA intle t RRBMENBEES

Wb F R B R A PR AN TR

Q Hoh A

sizeof (intl6_t)*

5 =16 * 5 = 801,

intset

K62 @R T H—1TEBE

INTSET_ENC_INT64

encoding

Q encoding BHEREHR

length
4

AILEARE intle_t KRIMEHKIE, Frid contents B M ANETF

INTSET ENC_INT64,

contents

—4 -2675256175807981027 ]1 |3| 5]

RREBEHERNKRE
PLHH inted t HKE

K62 —MIFMWA intle_t BRBBEMNEBES

FIEH, TR P RFRERR inted t FHAAREIE,
O length BHMERN 4, TRBEESLITNUINTE.
O contents HAHLMNDNAIKWIAFRFEES TN TE,
Q BHIBITEAITETRE inted t BEMNEEME, LU contents FAMA/NK

sizeof (int64 t)* 4 =

64 * 4 =

256 i,
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B contents ARFH U EM P, RA-2675256175807 981 027
REFFEMH inted t BRIKRMBEHER, mHEMmK 1. 3. 5 =NEEATLLAH intl6_
t REERE, AORBEEREANARAN, Hn—NKEENR intle t FAHME
BESGHEM— inted t KB EBER, BBESCH WA ITE A2 B R
int64 t KA, Bl contents HARFHI NN EEEERE inted_t RAE, AU
-2 675256 175 807 981 027,

BT SR B — K X BB A I FHYERE A TR A

6.2 HE

BYRNER— R NMBIREES BEm, JFEHHTRORB L BRESHA A
TCRMARTIEBERE, BBESTFELHITIIR (upgrade ), SRJ5A BEKEHTIC R IR N5 # %L
E e

FHEEE R G IS TR I = AT

1) RIBFICRWAER, §RERESRELANZE KA, HAFTRDEZER,

2) ¥R ZBARA WA TR BF BN ST R AR R, HRERERIFHITER
BEBEMM L, W HARETERNIRS, FE

B A5 I R B A TR R R AE fatser
3) W T R IR E A JNTHER SHT LIPS
2ANBF, BRBAEA —1 INTSET_ENC_INT16 length
I ERES, FAPAE=D intle_t KREKTT i
i, ﬂ[ll?éz] 6-3 F)]—'ﬂd?o contents —>| 1 ]2 | 3 |

HEAEANTCRE G 16 fizsE], FUBHES BH63 —MEE=1intle_t LMK
AR AN N 3x16=48 {i, & 6-4 B/ THREUE TLRNEEES
AR =EATCRAEX 48 M HMMLE,

W, BRREMNEHLERN int32_
t FBBUE 65535 ININE RS B,
Bl 65535 MM int32 t HWEEE K64 contents ANKNTE, URENFAEML
HMRTITA TR NRRTER, FrLAER
65 535 ININBIREBUES ZHT, B TR ERESHTHR.

FHRE BB R, REFRBNKE, UAESTENEER (BEERNNF TEE
W), R T2 [ H A

BHPAESEIAE =/ TR, FEHITE 65535, BEEATENMMMNATTENZE,
HEHREA int32 t BEETE LM 32 fizE, UESRESERZE, KEH4H8K/N
K2 32 » 4 = 12817, WA 6-5 fin. BABRTFIIKZEHAMT T ERESE, HHR4
FHEB=ATE 1, 2. 3ARE intle t B, XUTERRAAERAMNAT 48 (7B,

fr 0E1S5M 16E 311 32F47fL
TE 1 2 3




FOoF X H K LH o

BT AR 8 PR BB H X = u RS int32_t KE, FREHEENTRRES
IEBROAL LT, TR ETTRAS RS, FEERKERANE FHERAZE,

fir 0E 15k 16 E314r 32F 474 48F 12741
it 3 1 2 3 (FHEZHE)

& 6-5 77 a2 G RS
B, HALEILEL 2. 3. 65535 WA TEFHELE=, TUECK#EHE
contents MR 2 i E b, WBIEEA 64 V= 95 MM EIAN, TE 6-6 Fin.

i 0F15fr | 16E31Mk 32F47fL 48 F 631 64fLEQSML | 96fLE127fL
ot 3 1 2 3 (FowEHE) 3 (FLEZEE)

Mintle tXB#HH Hint32 tXA
B 6-6 XtIoE 3 SRR, HAGFEE LM
EE, ALK 271, 2. 3, 65535 UM mEFHEAE =, ML EHEB 3
contents BAMES| 1 B L, thBPRBAHM 32 i ZE 63 VRS HEN, WA 6-7 Fin.

i 0E15f 16E31ff | 32F63fL | 64fLFEISfL 96 E1271L
Vot 3 1 2 2 3 (Fra®EHE)

\/
Mintle_tXBHEH Hint32 t% A
M 6-7 XIIuE 2 #EATHRER, HARAFTEE MO L

ZJE, HRTEL1EL, 2. 3, 65535 WA TLEFTHELE—, FUEBSKHEES T
contents BAHMES| 0 i E F, BIEHM 0V E 31 (VRyzsEIN, A 6-8 s,

i 0E31fE 32F 631 64 EISML | 96fLE1274%

it 3 1 2 3 (FomEEHE)

w7
JAointl6_t XBHE A int32_t £H

F6-8 XyoE 1 sHfTRRIE e, RS MHN L
IG5, BERITE 655357 1. 2. 3., 65535 WA TCEPHEASE I, FTLLEHEE s
contents BHMERT| 3 & b, BEIREAN o6 i ZE 127 fRIZEA, WE 6-9 FiR.

fir 0E31f 32F63fL 64fLE95fr | 96fLE127fF
it 3 1 2 3 65535

*
HhmETE
B 6-9 #in 65535 RN

BE, BFBEBHESR encoding BHEMEM INTSET_ENC_INT16 B4 INTSET
ENC_INT32, 3# length BYEMEM 38k 4, RESCRZEHEEES WA 6-10 Fin.

49
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PR B BERS R MF TR AT RE LSRR, MERKIEMEEN KRR+ E
A BT TR AT R, B RS E

B R et [a| Z AR O(N), intset
FHoAh A A F R e fE, HLINM INTSET ENC_ INnggcgzémiNmz

INT16 474N INTSET ENC_INT64 %if%, 5 Tength

# M INTSET ENC_INT32 4if3F 4N INTSET -

ENC_INT64 43, FHem st B #RAN L I o o T contents |12 [3]65535 |

Rt BRAEN. F6-10 SERVRIHRIEZ G BBES

( A2 EHmTROERELE )

BAANAABRGNAFTORBELRICEBELSNATALEGKREMK, PFAZA
HAEFHEE LK THARALE, 2LHKDTHAAALE:
Q A#HAEFNDTFHARAAEAOHEALT, HAETLHMMAEEREKRMAEG ZIF X
(%310);
Q EHAFRXTHARAAEZHAHELT, HIAFLHMAEEREHAYRRAR
(%3] length-1),

6.3 FRBVGAL

BBESHTIRBA RN, — M REABRBESHREE, H— R TREH T
fl‘]mﬁo

6.3.1 EAREHE

HH CiEgERBSLXAET, I TREEMER, RITLER ALK FF AR M E
JBCHE [R] — A BHE G54 L T

Blan, TA1—M A intle t BRI PARMRAF intle t XKRMME, JMEH
int32 t RRIMBARMA int32 ¢ KAMME, EmLds.

B2, EAREESLUES B sh AR BERARENF TR, FTLAFRATAT LAKE & ks
intl6_t, int32_t ¥ int64_t REIMWEBARMBES D, MALEL HHRRENHR,
AR R R

6.3.2 THNEF

LR, Bib—PBAT AR R intl6 t, int32 t, int64 t =FhAEIM(E,
TR fa] SR B S R AR A inte4_t RAMBAAIE M BEBESNIKZ L., RNidske—3k,
BPE A B e B A B E R intl6_t BRI HE int32 « KEIMME, RAHFEMGH
int64_t KAEZSEIZARFENT, i BR B AFIELR .

17 4 R S BRAE A AL B PT LA E R & BE R R =R AR B M (E, AT LA PR T S i
ER SEARTENBRESAT, X USRS NFF.

&
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g, MERN—E R EEEESHEM int16_t KRHNME, MABRBELNIKZLH
M —HE intle_t BRI, RAERNEW inc32_t RAHE inted_t KM

{EHAMEBIE SR, BFA S BART R,

6.4 P[RR

WBUE B AR RIRE, — BXPBA BT T IR, wiSse— BRFFH R R

AT, X TE 6-11 FiRmBBES KU, BPERMEESERE - MEHERE
i inted t KEISREFMICE 4 294 967 295 MR T, BHEANHEBINIRSYEHF
INTSET_ENC_INT64, KEHABLIIARLSE inted_t KRN, WA 6-12 Fim,

intset

encoding
INTSET_ENC_INT64

length
5

intset

encoding
INTSET_ENC_INT64

length
4

contents

"lil 10 |12]55535]4294967295|

contents

‘>|5|10|12|65535|

6-11 ¥#H%S% INTSET_ENC_INT64 HUEUES B 6-12 MBX 4 294 967 295 WEEES
6.5 EHES API
% 6-1 5| i T BBUES HHRIE APL,
F*6-1 BHES AP
EE £ H B 18 8 2 B

intsetNew BB — R R4S # 0o(1)
intsetAdd A ETCEREMBIEEES B o)
intsetRemove MBS T BRGETE O(N)

B BB Y, AT LUl — /AR
~ - # & ;
intsetFind K h E (R A E T4 AT, LA 2L Y O(logN)
intsetRandom MEEFE S P REYLE [ — TR (1)
intsetGet B RS E RS LA E o(1)
intsetLen R FEBEA R ENITENE o(1)
intsetBlobLen IR I RBAE A 5 N8 o(l)

6.6 E|ROM

O #BHEFEESHNKELHAZ—.

O BHESNKRELHNEA, XMAVERF. TEEW T RFEATE, #F

TEM, BFSREFRRMITRMER, SO MR,
O ARV BEBE SR THRAE LRGN, HFEHRWRBBTA T N,
Q BEES R A RERAE, A SHRFRERIRIE.
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46513 (ziplist) RIIRBAMAROKELAZ —. -1 RBAGSLRE
SR, I BB RIE 28 R/NERE, EAMBRRKEWEER TS, A Redis it
SRR3R R RE LB

Blan, $ATEAT fir 2R A — AN REGR S R LB B 3R -

redis> RPUSH 1lst 1 3 5 10086 "hello" "world"
(integer) 6

redis> OBJECT ENCODING lst
"ziplist"

FIEEBEHASHEZE 1. 3. 5. 10086 XFEM/NERE, LI "hello", "world"
XA

b, ¥ mEuEgRaesoRREx, WHEESMNMREX R EE 2R/ NEEIE,
B2 EKE B AN /S, IF4 Redis #iS {465 -804 B 2L 8.

ZANBIF, ATUL T A — RS R LB i

redis> HMSET profile "name" "Jack" "age" 28 "job" "Programmer"
OK

redis> OBJECT ENCODING profile
"ziplist"

ey 7 B L T 7 4 BT SR B B/ N BUE S B AT R . A BOREXS 4R 5 2R A L1
BAUKBAE AT RN A

7.1 [E485)REVFEAK

FE4RF R Redis K T TANFFTIT R, 2 H—RIVRFBR GRS 4 2 58 P 77 PR R It
JFE! (sequential ) RS, —NEAMIIRTLUAEFEELZ N A (entry), BN LALL
RAF— DT A RE — D BRUE

B 7-1 J&7R T IEAA5 RS AR, 3R 7-1 WHER T &R R KEEL



%1% E WA e 53

K.
I zlbytes |zltailglizllen [ entryl ] entry?2 I ...l entryN zlend
B 7-1  E4R5IRMEH GRS
71 ERIIREANBAREBS ML
B e KE A &
slbytes | wint3z ¢ | a5 LSRN LRSI R G AFET I X RS RATAFES A,
! - A z1end HYL BT

ICREEPIRFRRY R RSP R R G A 207 @
RS E, I Ju/u i 8 R4 Y R et ol LA E R s it

R T RS R E BN S BORE: MR EANT UINT16_MAX
zllen | uintlé_t | 254 | (65535) W, XA EHMERREESIRG SV ROEE,; YXMEHT
UINT16_MAX B, 96 A FLSCBUR 7 5008 T 1 a5 R A4 B e i

entryX PN £ A5E EGEFIRAE BN, TR E AR N A E
zlend uint8_t | 1597 FRARME 0xFF (3] 255), FATHRCELRSIFRIAK 5

zltail | uint32_t | 45

B 7-2 JBR T —A 405K R

Q %1% z1lbytes BYEMEN 0x50 (T#EHl 80 ), RRELHEIIRMERK N 80 FH.

Q 5% z1tail BHEMMEN 0x3c (ki 60), XRRNMBRNTE —A48 W EL 5]
FRAHIEAITEE p, IBARZRTES p i E W E 60, MATLLITREBREN A
entry3 HyHihE,

Q %)% z1llen BEMMER 0x3 (T#EH 3), BREHINREE =T A,

zlbytes zltail zllen zlend
0%50 0x3c 0x3 entryl entry2 entry3 O0XFF
f f
P p+60

M 72 AF=11ARNESSIR
Bl 7-3 [ T 5 — A E4a5I R bl .

zlbytes zltail zllen zlend
0xd2 0xb3 0x5 entryl entry?2 entry3 entryd entry5 A%FF
P p+179

K73 BEFENTENESSIR
Q %% z1bytes BIEMRMEN 0xd2 (+i#EH] 210), RREHINRMEKN 210 FH5,
Q 5% z1tail BEEMMERN 0xb3 (F+H#EH 179), XRAMBRAITA 48 m E45 51
RREHAEATEE p, A REAES p M EWBE 179, BATLUTREHREW A
entry5 FHihE,
Q 515 z1len RYEHIMEN 0x5 (T#EH 5), FREMINIRGLETHANT A
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7.2 [E4BDIZRTI [EVAIAR

ARG I FRAT 0] MR — D P B S — 8l Horh, FAEBE LR
=R BE R Hoh— b

O KENFETF 63 (2°-1) FIHFIEL;

O KENTF%T 16383 (2"-1) FHHFIHL;

Q KE/NTHT 4294967295 (27°-1) FHMFEA;

T4 BUE W AT LA LA R SR BE A h—Fb

Q 4k, A F 0 ZE 12 ZEPEMSEE

Q 1 FWKMNARSEE;

O 3 FHROAFSEEG

Q intlé6_t A RUBR Iprevious_entry_length I encoding | content |

Q int32_t XEEH; 74 FRARPIH S R

Q int64 t FHHEIBEEL,

BAE45%) #£75 5 # H previous entry length., encoding. content =~}
SYELRR, WE 7-4 FR.

T RN BH 53 SN B IX =AY

7.2.1 previous_entry_length

P previous _entry length BYELAFW RN, g% T EEHFIRPRT—T
MK, previous entry length BYEMKERTLIE 1 FHaE 5 F15:

Q RRT—1 S KE/NT 254 F9, A previous_entry length JRMEMKE

R 1FN A KERRFEX - F R,

Q RAT— S KERKTET 254 %7, P4 previous_entry length RHEMK
R 5 T HpEHERE—F N SR E R oxre (HHEHIME 254 ), MZEHEA
T FARAERT— T S B

E] T-5BRT — /l\ @ é\ - $ jﬁ '& previous_entry length | encoding | content
previous entry length J& M K4 0x05 o o
IR A, JRYERI(EN 0x05, FRNHT— B 7-5 MR A BRT— AR 5 T
TWRKER 5 F5,

B76ERrT —1TREEELFETEK previous_entry length | encoding | content
previous_entry_length lﬁ’l’}t“ﬂﬁﬁﬁﬁ 0xFE00002766 . s
TR, BHR{EN 0xFE00002766, H B 7-6 4TV S AIRT— SR B 10086 T
FH A B S F T OxFE #aAaXE— N1
FH KK previous entry length J&YE, MZEMIPUSHT 0x00002766 (+#Efil{E 10086 )
A RHT— T s PR,
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R S0 previous _entry length BHEICHR THI— W S BEE, BT LARE)F Al
PR EHE B, AR A A AR 4h Mk R B H BT — N s A i
240 F, WRENAE -8

ﬁﬁ%‘ﬁ@ﬁﬁi&ﬂ%%ﬁ c, ﬂﬁ/é‘ﬁ'ﬂij | “e | previous_entry | current_entry | .. I
B A8 4 c W Y4 /T A previous T ¥

(o]

entry length BRI ME, AT LLAS p = ¢ - current_entry.previous_entry length
—MRRE TR AR D g w1 AL
wmE 7-7 i,
JE 455 2 () N3 B 1) 2 3k it D #R VR sl 2 A X — RS B, HERATHA T — 1481
FAT SRS A8 £, IS AR XM EE A SGX AT S previous_entry length
B, BESA L —E AT AR, RABRESNRMR LT A
B 7-8 JB/R T —> MRE T s 335 sl 738 Py i) 58 3 2
Q Bk, BINWAERMERINERET S entryd BGHIEAFEE p1 (FERERERT A
BFEET AT LA 48 7] R 45 5 AR dn bk (98 5T N | z1tail EHEMES S ) ;

Q @A pl W% entryd 774 previous _entry length BMEME, KATEH —
MBI entryd Bi— & entry3 EIAHIHERFEE p2;

Q @A p2 W% entry3 1% previous_entry length BYMEME, HATER —
A8 entry3 Bi—T A entry2 RIEHHETEE p3;

Q @it p3 Wi entry2 158 previous_entry length BY¥EME, EI1E2—1
18 entry2 fii—%9 M entryl EIHHIEFFEE p4, entryl HEZEFIRMFR LT

Q &4, RANEKR T SmFRELT AN TRMIE,

lzlbytes

entry4

zltail lzllenl entryll entry2 Ientry3

zlendl

pl

zlbytes

zltail ]zllenl entryll entry2| entry31ientry4| zlendl

p2 = pl - entryé4.previous_entry length

[;lbytes zltail

zllen| entryll entryZI entry3 lentry4

zlendl

p3 = p2 - entry3.previous_entry length

|zlbytes| zltail ‘zllen| entryl Ientryz |entry3 Ientry4 Izlendl

p4 = p3 - entry2.previous_entry length

Bl 7-8  — A AIRE [k P i

7.2.2 encoding
T H encoding JRHEIER T 1AM content BIEFTRGEERE IR LI KB
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o F—I5 HELEMEL

Q —F%, WFEWHERFHK, HEMEEAA 00, 01 3F 10 HEF KA.
XA AS R TR content RIERFE TR, BANKE b HRA%ER XK s ™
L2 Ja B HAALIE % 5
Q —FHWK, ERERAEMU 11 PR REBRSY . XFHISERTRM content /&
PEORAF B SR, B RE A RN BE oy A B B 25 i R I G2 22 S5 B LA 5% 5
F 7218 T AR FIRARG, Tk 7-3 WICR T HA TR B RT, 26
PITRIL “ 7 FoRBZE, b, x FEBMARLRRN SERBEE, T HERE, £
AT Z A BRI

R7-2 FHRARS

W B REBKE content BMREFAIE
00bbbbbb 1 ¥4 KEPNTETF 63 FHHNFTHA
01bbbbbb XXXXXXXX E S KE/NF%T 16 383 FHHWFV A

ccti;c—c—c—;gdd::;a eRae BhbbbbED 5FY KE/NF%T 4294967295 T
xR7-3 BEHED
% WA content BHEREFANE
11000000 14 intlé_t KAEMREE
11010000 1597 int32_t HAEUAHEE
11100000 15 int6d_t KAEREE
11110000 1% 24 IS B
11111110 159 8 A FFSHE
R L S X — RS H T S B A MR content JBYE, HEIGISAF M xxxx
MIBLRFE T —MNTF 0 f 12 ZEIGE, FTLAE TS content JRHE:

7.2.3 content

T EM content BERFTHRATANME, WEAETUE-ITFUEASERE, HY
A AU BE 1Y A1) encoding B HEHLAE .
Bl 7-9 @R T —MRFFF 1 B 9 SR B
O &S REMOL 00 TR T ARFHE - DF A,
Q %M E/Sf 001011 8%
TFHRANKE 11;

previous_entry length encoding content
i 00001011 "hello world"

0 content MR TRH B 79 REHIHAL "hello world" K
{ "hello world",
[El 7-10 E%Tﬂﬁ\{%ﬁgﬁﬁ previous_entry length| encoding | content
B{J%,’i,—%@] S 11000000 10086

Q %ifh 11000000 R 17 s fR P 7-10 (RFFEBEBIE 10086 MY
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AR RE— intl6 t FERIABHE;
Q content BHAAFET S HE 10086,

7.3 EPEH

A, BN AM previous_entry length BHEHERICFE TRI— N AHKE:
Q RAT— 1 R E/NT 254 F15, Hf4 previous_entry length BHEFHREH
1 FH K2 RRAAAAX MK B (E
O WRAT—T S KERTET 254 F17, 4 previous_entry length BHER
BH 5 FATK M R K B
B, FHRXFE—MEN: E£—NEHINERS, B2 EEN. KENT 250 F1F
253 FHZEMT H el £ eN, WA 7-11 FiR,

| zlbytes | zltail[zllen [ el reZ Ie3 || eN l zlend |
B 7-11 A& E el & eN HESHFIE

HHAel EeNWMIATABNKER/NT 254 FF, FFUIEREXEN SHEKERE
B 1FH KM previous_entry lengthJBYE, #AEUL, el ZeN A AN
previous_entry length RHHE 1 FHKM,

XA, GRBATEHE —NRKERTET 254 FHHF A new WE MRS R FLTT
M, BB4 new ¥ERCH el BURTE T A, WA 7-12 FiiR.

[ zlbytes ]zltaill zllenl new | el | e2 | e3 II eN | zlend |

WA
B 7-12 SIS B EgESIEE

4 el M previous entry length RMEMNK 1 FH, BERMERGFEH T E new
MHCRE, B LIRS 405 R T M E A ECERAE, JP¥ el WA K previous_entry
length JRMEMERE 1 FWEYRA 5 F K.

BT, MBMEERT, el EAMKEN T250F WE253FWZME, f£H
previous entry length BUFIENNMFENTHNEEZE, el WHKEMRERT i+ F 254
FHE 257 FWZM, MXFKEMGH 1 FW KM previous_entry length BHERE
INEARAER

FHit, A Tike2 #) previous_entry length BYRILAER T el WKE, BIFH
B R4S RIAT S FE S BCRAE, ¥ e2 WA previous_entry length JEtE
MIFER 1 FH R ER 5 FhK.

EWY R el 51K T e2 MY B—F, VR e2 T RN e3 WY B, MY & e3 X
L5 KX ed Y B AT LB AN previous_entry length BHHEMT & S5
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F A ESR, BT EAKTHXT RS R IAT S M E S BOERE, HE en Mk,

Redis B iX Fh7E FEHR G B0 T 7= A B E 2L 2K & [ R BRAERZ 0 “EBTEH" ( cascade
update ), & 7-13 JB/R T X—if#2,

BT AIET Y ST RES S REGTH A, MR s rT BB 5| R EBTHE .

ZIEK 7-14 FI/RBELESIE, FE el E eN RN T 250 FE 253 FHWT A,
big WAHMKEKRTET 254 F1 (FE S F1 M previous_entry length E{RFF),
i small HAMWKENF 254 FW (HFTE 1 FTWH previous_entry length FKfR
f7), M2 LIATH small FENEFHIRTMERZSS, R Tik el i previous_entry
length BYERATLLIC R big WK R, BFHY R el WM, LG RZEHESER.

I zlbytes Izltail[ zllen I new l el l e2 l e3 II eN | zlend]
¥ el
FEIEA e2 Y R
| zlbytes |zltail] zllen r new I el [ e2 | e3 I| eN | zlend I
¥ Ee2
HE KA e3 W R
I zlbytes |zltaill zllen I new [ el I e2 I e3 | I eN I zlend I
i Ee3
HE KA ed BT R
[zlbytes ]zltail[ zllen I new I el | e2 | e3 II eN I zlend |
¥
—HY B TH

I zlbytes lzltail[zlleni new El ] e2 inl I eN I zlendJ

H eN-1 #/& eN # previous_ entry length BH#
EHEFEHMER

E 7-13 QTR

zlbytesl zltail |zllenlbiq lsmall I el I e2 I e3 II eN I zlend]

FEsmall¥ AW LA EHEH
B 7-14  F—F5REMEHNFR

PR Ay 3 B B A A R O T 5 B X TR 4 3 SR A AT N R ZS [B) A MO A, 4k 48 () B
DRI BRI ON), BT LAEEBTSE BT B A AR BE R O(NY).
RERRR, REESERNERERR, (HEHIESRERRREK LR
Q B%, E4PIRBEEREAZSNDESEN . KEMT 250 F W E 253 F I Z MM,
EYEHA A RER G| K, LT, XMELHAZL;
Q Hw, B BUESTER, HREWERHNTAREAE, A X T
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R AU, X =AY S T ESTE R A A SRR ;
HRLLEEE, ziplistPush &M FHREREM N OWN), LR, AU
AL b 5T P X4 DR, T A L O 2 B B BT 2 ) PR 4 31 SR B T

7.4 [E48%FR API
% 7-4 ST A T ARS8 £ ) APL,

F7-4 EHIIR API

R £ HEEHRE
ziplistNew A EE—ANHT 4R 3R o(1)
Bl — NI E A EE R A, R
i i i'& N O G
ziplistPush B O ERG EREr | ) oW RO
) .
ziplistInsert Zﬁ@,ﬁéﬁfg{ﬁﬁ@ﬁﬁ"f}ﬁfﬁ}\@]m R T OW), FHR OV
E]
ziplistIndex B[] FEAR S R e R G| LT A O(N)
BH g 5 A5 (B FT BB R — AN T A,
iolistrind EEGEP R ARIFR B & THEME | FreA A1 S E S E B S H R K &
e B4 % R ON), T2 HAE 5 R0 H A
% o)
ziplistNext R EAET ST = E o(1)
ziplistPrev IR A1 25 58 7 A RT— N9 L o(l)
ziplistGet RIS SE VW ST RAF I E o(1)
ziplistDelete GRS b B 48 58 1715 0 FH OWN), Bk O(NV°)
. “ i~
ziplistDeleteRange %}gﬂ%lfﬁﬁﬁﬂﬁﬁ,ﬁﬁﬁgltﬁ‘]fﬁﬁg ! FE OWN), Bedk O(Nz)
ziplistBlobLen I8 [E] FE4a %1 2% AT o B AR T8 o(l)
ziplistlen S R F T A 15 0 RIS 655 RO KT

65535 itk O(N)

A ziplistPush, ziplistInsert., ziplistDelete #ll ziplistDeleteRange
VU BB A T RE S| ZESTERT, FrLlEMIMRIRE R OV,

7.5 EROm

Q JE4RFFIE— A5 29 AR T T A& B DU BU R 46514 o

Q E4a5 RPJHIEPI KBRS HRIRELAZ —.

Q Ega5IRA UEEZANN A, B0 R RF— 1 R B e
Q W S BELESIR, SE MRS R AP MERT &, TRES 5] & BBk,
fEK Fp A B LRI A



FERTTE BT H, RATEELEN A T Redis AR TA EBEHIREW, L ashs
FArE (SDS), AMmikR . 7M. K45IR. BRESFHE.

Redis Jf BEAT BT 1 L6 0048 S5 4 o S BUAR BN B0 2, TR 17 ok S0 04 45 4 B
T—IWREG, ITRAFLEFRHBENR, FIRNER ., BENR. FENRAEFEER
FOXHFRRRIEIN R, BRI REAE T 20— FERATRTE T B R BIELEH

X A A RIZEBYIXT R, Redis AT LATESRAT A& Z A, AR X 52 14 28 0 1 o — A~
XSTRER A ABATHRE R 2o RN R A — Db, BATA LU AR 8 AR,
PR E LA MBIRETH LI, TR RIEAR R F R T R RBE.

BRICZ AL, Redis B R RGEARLIL T 2T 5| FHHEEAR K AR LS, MR FAHE
R X RE B, XAXRETE KNS AR 5H5h, Redis il 5] it
BEALH T X RIEEYUH, X —HLHI AT UFEE SR RAT, Eadib 2 B PRt = [F—
AR BTN o

A, Redis XA ViR A [EHERA5 8, 245 80T LU T3 S0 P e i == e
K, RS BB T maxmemory IHAERIELL T, 25 R BOR AR L 88 1 2 1R SE IR
55 MBS o

AT TR ZE N AL ERBE) Redis W R ARG ENFE

8.1 MRHVKE 5w

Redis fff X Rk KR BIEE P BAE, BRYRIAE Redis BEIEEHHAl 28—
BEXE, BNZELSUEHDIINR, — P RAFEREN R (BR), 5— 1% %H
YEBEMEXTBIME (EXR ).

ZABIF, LUF SET A TERIEER IR T — M HsEx, HhaExgiz—14
BETFMARME "msg" MXTR, TEMEXHENRE - ME T ZRFHEME "helloworld”
R4 .



redis> SET msg "hello world"
OK

8% = %+ 6l

Redis F B I REBH — redisObject HWER, EEM P AEEHIEAL LN =

@M type JBYE. encoding EHEM ptr B

typedef struct redisObject ({

/] %A
unsigned type:4;

/] 4

unsigned encoding:4;

// FEERE SRR a4

void =*ptr;
/1l ...

} robj;

8.1.1 7Y

MR type BIEICR T HRAER, XA RHE
HIE AT LR 8-1 51|t i) B H h—A~,

XtF Redis 2048 FERAF O BAELG R UL, AR —
NFRFBRXR, WENATLURFRF RIS 5 Rt
R.WMEMR, EEMNEREAFEEGX R H S
‘**?, H it .

Q HIATIRIF—DNEGE A “FAF R B,

FATIRHIIE XA B e 2 5 T Xof i ) {8 R 7
FreEpxtg” ;

F8-1 IRPYAR
HKBER X SRR
REDIS_STRING FAFERXTR
REDIS_LIST FFRXTH
REDIS_HASH LEEEPOF
REDIS SET FEAXR
REDIS ZSET AIFEA NS

Q SRATFRIF 80 “FIRE" W, RATHEMR BB PR xR i {51 %

POE

TYPE fir % WL B 7 Kt S5 2R 0L, HFATX— A B B AT TYPE @&t , frdiR
Fe ) 235 5 0 80 P B L O (X R AR, TS R R R A

¥ RATHEAR, EAFHER

redis> SET msg "hello world"
QK

redis> TYPE msg
string

¥ BATHEXNR, HAFIRMR

redis> RPUSH numbers 1 3 5
(integer) 6

redis> TYPE numbers
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list
R FHABMR, EARFHR

redis> HMSET profile name Tom age 25 career Programmer
OK

redis> TYPE profile
hash

P RAFHENR, EHEEHR

redis> SADD fruits apple banana cherry
(integer) 3

redis> TYPE fruits

set
P RNTHBAR, HARFREMNR %8-2 FAREXBENRE TYPE & LHH
redis> ZADD price 8.5 apple 5.0 &R R type BIERIE | TYPE G<HOMH
(int:gi?a;'O chexrry FRFPEXT REDIS_STRING "string"
PIES0E REDIS_LIST "list"

redis> TYPE price
zset ey 7 X 5 REDIS_HASH "hash"
#£ 82 H|H T TYPE tx A 4EHE X4 A EEWR REDIS_SET "set"

[R12K 70 fg (B %o} 522 B 7 7 A PO 6 1 FIFEAME | REDIS_ZSET "zset"

8.1.2 RIBHIEELI

SRM ptr #EEH AN ROER LRBARS W, X LEBIELH d X RE encoding
JRPERAE -

encoding JRMEICT T XFR AT HI4ES, o RPR U xR T 2 8dR 451 K
MRMRELI, XARERE T LURSER 8-3 51 i B HHh—1,

#* 8-3 MRWRIL

HREER - RELFTR BRI E R ROR G
REDIS_ENCODING INT long AR
REDIS_ENCODING EMBSTR embstr 4tf% M AT
REDIS_ENCODING RAW [GE ST
REDIS ENCODING HT F
REDIS_ENCODING_LINKEDLIST Wbk
REDIS_ENCODING ZIPLIST E4E3 3%
REDIS_ENCODING_ INTSET BHUES
REDIS_ENCODING SKIPLIST BRBERF AN

TAPRBIE X REE AT PR F 4TS, R 8-4 FIH T HFR R RT R AT UG
I



#F8F 3 £ e 63
+*8-4 FEEBFMEHBHITR
* =B % B o &
REDIS_STRING | REDIS_ENCODING_INT i I B SE B TR e X5
REDIS STRING | REDIS_ENCODING EMBSTR #7 embstr %) B SIEF R B LBNFRFBIR
REDIS_STRING | REDIS_ENCODING_RAW A SR B A B LB AT R X 2
REDIS_LIST REDIS ENCODING_ ZIPLIST (i F 4R Z | R S BB =X R
REDIS LIST REDIS_ENCODING LINKEDLIST | i FIRUmEHRLIIMFIEITR
REDIS HASH REDIS_ENCODING ZIPLIST ik I R 4R 5 e S B A A X 42
REDIS HASH REDIS_ENCODING_ HT T HSE BRI A R R
REDIS_SET REDIS_ENCODING INTSET RS EE S LHMEEXTR
REDIS SET REDIS ENCODING HT AR EA XS
REDIS_ZSET REDIS_ENCODING_ZIPLIST i R4S R L IA PR AR
REDIS_ZSET REDIS_ENCODING_SKIPLIST FRBBRRAF LI AHFEAXR

f#i 1 OBJECT ENCODING 44 1] LA B — A8 FE R A (X B 1 4 i .

redis> SET msg "hello wrold"
OK

redis> OBJECT ENCODING msg
"embstr"

redis> SET story "long long long long long long ago ...
OK

redis> OBJECT ENCODING story
"raw"

redis> SADD numbers 1 3 5
(integer) 3

redis> OBJECT ENCODING numbers
"intset"

redis> SADD numbers
(integer) 1

"seven"

redis> OBJECT ENCODING numbers
"hashtable"

% 8-5 B T AN [RI4BS XTGBT LA OBJECT ENCODING fir 4 Hiith .
$% 8-5 OBJECT ENCODING X7 4B H

xR ATE A R R RUR S HmER OBJECT ENCODING 4%
A REDIS_ENCODING INT "int"
embstr 4R A B EFHF
REDIS_ENCODING_EMBSTR "embstr"
# (SDS) = =
[OE eSS REDIS_ENCODING RAW "raw"
T REDIS_ENCODING_HT "hashtable"
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(58)
it & B4 P Y T R R 454 RBER OBJECT ENCODING #5441
e REDIS_ENCODING_LINKEDLIST "linkedlist"
45 REDIS ENCODING ZIPLIST "ziplist"
HHES REDIS_ENCODING INTSET "intset"
BRBRF AN 4L REDIS_ENCODING_SKIPLIST "skiplist"

i1t encoding J&PEN B RE X R FT AT ARAD, AN 2 A4 S 28 5 A X B SC IR — o [
SEMGRAS, RRMARTH 1 Redis B RTEHERIZER, HO4 Redis AT LURHEA [ #8750k
— IR EARFRHS, WA RIERE— ] T R
EAGIT, fESIFRETHIITR LEET, Redis {45 IREAFIRN R HIRZ T :
O FRELER EIRERE AN, FEETREERDN, FENFDLIES SR
T ARAF 19 FE 45 31 2 LR W 6 32 o] LA SEAR BB A B A7 5
Q FEEII RN REEHTRBRRE, [ HERHFRKRFITCR ORI ERE R, 3
SUR SN IR IR LI EGEF I RFE I DHRE SR |t S8 AR A KR T R M DU R L 1 ;
FCA 7Y B 36F G s 23 3 16 FH 2 7S [R) B G B R EA T 2 L A
T RANAE T, RATEE 54 Redis PRIHFARFRE TR, BEHXLEITRIK
FER RIS, 51 RN —Fh DR s — MRS T & B &, LARIE—
TEZ R R4 b5 b 1 LB

8.2 FRFBMR

FRAEMN RS LAE int, raw B0 embstr.
R —NFRF RN RO REEE, FEX M EEMER LA long KRIRER, B4
FRHEMNR S BERERFEFFBRNREMN ptr BHEERRE OF void* H# long ),
IR FR R LRI E RN int.

HAGIT, MRRATIATUF so1 i s, MAMs — o
A A — N 8-1 FiR Y int RS FAF X RIER REDIS_STRING
number FHI{H: REDIsfgggg;?gs_mT
redis> SET number 10086 ptr > 10086
OK
redis> OBJECT ENCODING number & 81 int éﬁﬁ%&ﬁ?ﬁ$x¢2{

"intn

WEARFFF RN RGN RE— DR BE, HFEXNFRBEMKERT 32 FY, B4
FRFRX GG — RS FFE (SDS) RMEFXNFAraE, MR mEITE
M raw.

2N, MRBMMATUT AL, BARSHHCIE—WE 8-2 FI/RH raw 4ill



#8% 3 £ e 65

TR ZAENR story B!
redisObject
type sdshdr
REDIS STRING
= free
encoding 0
REDIS_ENCODING_RAW ien
ptr 37
buf —.I'L'J'O'|'n'|'g'|"‘I'kll'i']'n'lvg'l "J"'L"'I"'I'\O']

B 8-2 raw RASHIFRTERITR

redis> SET story "Long, long ago there lived a king ..."
OK

redis> STRLEN story
(integer) 37

redis> OBJECT ENCODING story
llrawll

MRFFF RN RRFEOR—DFHRE, HFEXNFRHEEAORKENTET 32 F1,
B2 FFF AT M embstr S X RBEAFX N FRERMES

embstr fif 2% THTRAFEFHF BN MRS HTX, PRGN raw i —
B, #H redisObject 5 M sdshdr G EFRFRAENS, H raw HSESTHHM
K NFF5r BL R BOR 43 7 B 2 redisObject Z5MF1 sdshdr £5#, 1 embstr 4G i
VA — R N A7 53 BE pR IO 7 B — BB ZE Y25 (8], 28 (B KIKFL & redisObject Ml sdshdr
PG, N 8-3 Fin .

embstr 4% H) F 4 redisObject sdshdr
er‘%ﬁﬁji-ﬁ/?‘\ﬂzj', FEH Y type I encoding | ptr l free I len I buf
HORH raw GRES R X FI83 embstr STGIERAIMAEHLEH
S AT A B P A I REOR 2

FHE ), EEEAH embs tr G5 HFAF X EORRAFE FAFREA LT 4t :
Q embstr GISKEIERFRFRXTRITT B NFESBIREN raw D 0BT —IK .
Q B embstr SIS FR RN R ATERH - KNGFRBRE, MR raw 4i%H
T R X 5 75 B R P IR N AR R K
Q FHH embstr SIS FAF BRI TAE BB ERFE S EEONGFEERR, X
FhRED ) FAF BT R AR raw Safi B 757 58 X 52 BB A% B 47 b 1| FH B A R O HE 35
ERBIF, AFmAEE T —1 embstr HGHFHF R RIEN msg BAE, EHITER
HIRETF LN 8-4 FiR :

redis> SET msg "hello"
OK

redis> OBJECT ENCODING msg
"embstr"
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redisObject sdshdr
type encoding . free | len buf
REDIS_ STRING REDIS_ ENCODING EMBSTR P B 5 ['n | 'e'|v 1 v|' 1-| '°'|'\°'

B 8-4 embstr S FLAT R ATS

BIEE RN, ATLIA longdouble R F /R IF S BAE Redis F BAE N F4TF &
ERRFR . WRBNTERAE NP SBERFA R 8, BAREF Sl A7 i
P F AP ERAE, ARG FRORAF 5 B T A9 I A4 R AL

AT, PATUA PRI CIE— M 3.14 PR ER "3.14" MWFEFFBEIER.

redis> SET pi 3.14
OK

redis> OBJECT ENCODING pi
"embstr"

TEA i Z RO, B2 7 2o ORATAE 747 8 0 5 B T 0 7 °F BB (B 46 [ 2 R (ML, PRAT
FLOHAE, ARG PR AT B IR (0 1 R BB 4R 18] 4 Sh M, RS RAFAE F AT B X 4
T

BT, WRBATRAT AT

redis> INCRBYFLOAT pi 2.0
"5.14"

redis> OBJECT ENCODING pi
"embstr"

MABFEESR N FRABMNREEMRAWFHFRME 3. 14", HEHEREIZ S
H3.14, RiGIE 3. 14 M2 0 MMBHEKES. 14 HEHRBRFERFE "5.14", HF¥KXA
"5, 14" RFRIFAFERX R BIE ., % 8-6 BEIHIIH T T4 8 X R ARAE & FiOA [F] 288 (9 {8 e
i e 7 =

£6-6 FHENKREELDENRLHR
1 L]
AR Long 2RRAEHBES int
A[LIA] 1long double FKEIFAEHITEHEK embstr B #F raw

FAEME, RERMKERKMEMEA long BRFRRAER, LSEEK
EERKMEIMZEA long double HERIFRHFLE

embstr B#& raw

8.2.1 YmiSRVEEIR

int IS FR B LM embstr WIGHFR BN RERMHENBOLT, St
A raw FfSH)FREBXT L,

XF int wWEMFFRINFEKG, WRENMTRATT —LHs, FEIPTRME
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AR BRBEEE, MR- FRFRE, BAFFRARMORIEDEEMN int 258 raw,

fE A RBH, FAT#EE APPEND 54, [ —MNMRFEBENFRARIREMT
—NFERFRE, HRBMRE X AR ERAT, TURFS RS Z TR B EE
10086 e W FAFR{E "10086", R/ HHATIEMBRNE, BIENPITERERE 1 rav
IS . BRAF T FRF B E TR X R

redis> SET number 10086
OK

redis> OBJECT ENCODING number
n int"

redis> APPEND number " is a good number!"
(integer) 23

redis> GET number
"10086 is a good number!"

redis> OBJECT ENCODING number
" raw"

75, BH Redis A N embstr wBHFHF BN REEEMHNNBELERF (RE
int K FHPEXNRA raw WK FHENREXERF ), i embstr HSHFRF
BT RPN, MRATN embstr FifS 7R B0 RPATIEMME RS0, BF
LT RIS M embstr FH# raw, REEMITERHS. BIXEE, embstr
HGH TR RN REPTBRGSZE, BEER— raw WSHFRARNE .

LTI RR T —1 embstr FbS i) FAF B X RIEMIT APPEND T4 25, XTR K%
M embstr &K raw BIH|F:

redis> SET msg "hello world"
OK

redis> OBJECT ENCODING msg
"embstr"”

redis> APPEND msg " again!"
(integer) 18

redis> OBJECT ENCODING msg
" raw"

8.2.2 ZFFFEMSHISTH

AR SRR FHENR, FFUH TR RROITA SR AR %
WEEY, % 8-7 312 T Hp—BMAFRRMS, UEAXERSERRARBYEEENE TR
T
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*8-7

FHEMTHER

wE

int {WH LI A&

embstr HBHILIM A &

raw ZREBAISEI AT &

SET

/1 int RGAAFE

{#F embstr ZIGBRGFHE

i F raw RISIRGFE

GET

P UL R IRAF R, K
AN T B TR B E, SRR
16 2 i [T R

B & P R E SR
HE

B ) & 5 R BT A
HBE

APPEND

WAt R raw HES, R
Ja ¥ raw 4 #S H F XAT G
¥iE

X Rl raw 49,
RIGHE raw 4GS AT
IEERE

i sdscatlen BR¥L, ¥
B ETF AT RIE MBI A TR
i 922

INCRBYFLOAT

Bt O I K A
long double ZRIMIF HH,
3 A FF R MO AT Bk
SRIE KA R TE A SRR
GRS

B F A R E
¥l long double AU
TR XA BTN
BHE, KRR HATEE
HERBAFRE, MRFFFE
{E A BEB HE 4 IR s 3, R
200 % PR Bl — R

BUNFRF R B2l A
# i long double KR
AR, XX R BT
i, RERHE KT
HBESRRAAFER, MRF
FF (A BB B e LR A 4
AR 2 1] 2 P 3l o] — 4R

INCRBY

X4 BE AT Ik, 18
TSR SR 0 R AR
Frlef

embstr 4if% A GEAT I
iy, [ PR E— MR

raw HifSARERAT IS,
16 2 i ] — R

DECRBY

Xt RE TR R, &
TR SR 2R R
AR

embstr 4% A GEUAT I
s, AP ERRE— MR

raw HIGAFERITIHAS,
[ 2 P SR Bl — R

STRLEN

F IS R RAF  E, #
XA R TR SE, HE
HHR XA A A E I

V& J sdslen R ¥, & [A
FRAERRKE

¥ sdslen PR ¥, 1B [E
FRBRNKE

SETRANGE

X RN raw HilS, RIE
% raw Gt BT S

Hs X G5 e B raw A B,
RIGTE raw S X AT
A4

TR ERT LI
BB AN E TR

GETRANGE

¥5 UL XF 507 LR 47 B4 4 B M
H 3X A5 DL Bl T4 B 1
ARG U I8 [ 7 FF B R E R
5 ER) TR

B IR B 4T B A
ERG| LHTA

ECHIH I IR [0 74 B 4
SERG| LEFAF

8.3 JIRER

BRI R ML LIR ziplist B(#H linkedlist,
ziplist M5 RN REHEHINRIERNRZELH, BNEHIIRT A (entry) £
BT —MHFRTE. 2007, WRBANTHKATLUAT RPUSH 14, B4R 25K A8 —4 71
FXRYEHN numbers #HE:

redis> RPUSH numbers 1 "three" 5
(integer) 3

IR numbers BAEMNBFHNE ziplist &5, XPMXMEXN SIS EE 8-5 fF



F8%

JERIEET .

redisObject

type
REDIS_LIST

encoding
REDIS_ENCODING_ ZIPLIST

ptr ——4 zlbyteslzltaillzllen |1 I"three“ IS Izlendl

K 8-5 ziplist 4if3f¥) numbers FIFTIIH

A—JMH, linkedlist ZiSHIFR R HANURHRIENKZER, B IRERT
H (node ) #MRFE T —IFRBRXER, MENFRBMNRERE T —1FIFTE.

AEF, R AT TR numbers BEIEMF BN RFEHOAR ziplist Hilb,
i/ linkedlist %f%, BB4 numbers BEME X SK K 8-6 FIRHIEET .

redisObject
type
REDIS_LIST e
encoding H #® &
REDIS_ENCODING_LINKEDLIST :
|, | StringObject StringObject StringObject
ptr ! 1 "three" 5

Bl 8-6 linkedlist WIS numbers F|FEX5

E®, linkedlist ZHfBHFIRNRERKZHIURHERSHHFEE T EFFBRNER,
X E TR RNROTAEMBENARRENR . RENRHAFESIRBPEBLHIA,
FHEBX R Redis IPFRAIRT G P ME——Fh 2 BOHAD PR RIN RURE IR

k2

ATHHFHESRGET, AMNAEBRCEAT —
/WK stringObject FHMBFREAFT—AFH $ 2
%, M StringObject FH TEMRXFH & E KA
wi, Wi, A TRAMKRZ—NECEESTFHEMA
"three" ) FH$ %, ©AHE 8-8 M ILAT,

StringObject
"three"

E8-7 LAY TFAF X RER

% * 69

K 8-8 SERMIFATBIRITR
ABET RO AL E X —FILET,

redisObject sdshdr
type encoding - free | len buf
REDIS STRING | REDIS_ENCODING EMBSTR |[PEF[---| 0 5 B[R e eT\0"
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¢ F3s HBEMER

8.3.1 #miBFEHA

MF0F x4 AT LA Rl 2 DA B St , RIS R ziplist 4l

Q PR R ITA FARITENKEER/NT 64 FT7;

Q RS EREAFAHTTEBE/NT 5124 AEEHEXF R RT 2T EZMEH
linkedlist %%,

NSE::
AL A Fe kb LIRE R T A5 2% thy, BARFARE XM FXT list-max-ziplist-
value it Fif» list-max-ziplist-entries &R HLEA

T ziplist @SS RITRKU, MMEH ziplist RGBT HENZMEHE
B AR ER, MRAORSHRBIERSEPAT, EARRAEERESSIRBENTESIE
TCEASHHE IR R R B, MNROREHMEM ziplist &R linkedlist,
DL ARSI T 51 X 5 B R R AE T K BE R K 70 T EA T4 P S S 4 175 0«

AT ENKESNT 64 74
redis> RPUSH blah "hello" "world" "again"
(integer) 3

redis> OBJECT ENCODING blah
"ziplist"

# =65 FH KM T ERATI R R+
redis> RPUSH blah "WWWwWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW "
(integer) 4

# BOEUE
redis> OBJECT ENCODING blah
"linkedlist"™

Bribzsh, LU AU RR T 513 % RH R AR A7 0 3 B i 2 T AT R e e i 1 0L -

# PRI RCE 512 PO FK
redis> EVAL "for i=1, 512 do redis.call('RPUSH', KEYS[1l],i)end" 1 "integers"
(nil)

redis> LLEN integers
(integer) 512

redis> OBJECT ENCODING integers
"ziplist"

t ARG RGN -ANAFLOE, EEARRFOTEREAS 5134
redis> RPUSH integers 513
(integer) 513

# RHEEAE
redis> OBJECT ENCODING integers
"linkedlist"



8.3.2 %IFEpSHISTH

PR3 REEBIE I RXTR, BT AR THIRE M BT A S EBR 5 X T RN SRR,

#8% ¥ &£

% 8-8 B T H A — RIS, LASX Sy S FE AR RIS 95 R XF 4L T MISE BT
®88 FRGLHER

ws ziplist 4R A3 AYSEIR 77 % linkedlist 473 /Y30 75 %

LA VM ziplistPush R, WFTEREARE ¥ 1istAddNodeHead BRI ¥, ¥ ¥ L& it
Bl EGIE =SS AFIRUmsE RN R,

RPUSH VR ziplistPush PREL, BHITEEARE P 1istAddNodeTail pR¥L, ¥ H L EH#E
gy RNER AF WUt R R E

WM ziplistIndex BRECEN EARFIFKMFE WA listFirst pR¥GE L DUmEER LA

LPOP LAY, FEm AP OR A SFHRAFNOTRZIE, | A, ERHPREA SR OTREZ G, A
FH ziplistDelete PREUMIBRZE LAY & listDelNode PREUMERZE LT &

P ziplistIndex PREUEN R4 P KK FE W listLast pRECE M UG R KRBT

RPOP B A, fEmAPREY S RAARIGEZE, | &, FEMAPRE SFRANTTRZE, HH
P ziplistDelete FREMBRERE A listDelNode BR¥MHBRFR T &

LINDEX WM ziplistIndex REENMERFIFRT M VA listIndex PREUE (L D REER T HHEE
FREV A, RERE S RFRTE T, RIEERET SR FR TR

LLEN # ziplistLen BREGR B FEL5 MK M 1istLength REUR [0 XU R K< E

WA SR RS R IR ERREN, N ,

LINSERT | i 2ip11stpush ll; AR Almammte | U ot scrttone MEG HHTRARA
AL B, [/ ziplistInsert pR%K AR

LREM W EAES R A, HRA ziplistDelete 3 T AR A, A listDelNode B
PRBUMBRAL & T 458 TR T A BOMBR A& T4 E 0 R AT A

_— V8 [ ziplistDeleteRange PR %, M k& & @ i A kR 4, VA 1istDelNode B
G55\ Frh A AERR ERTITEBE N & B PR B2 b BT ARNAEHE 2 RS [T N B9 A8

WH ziplistDelete BREL, JEMBEE4EF]

LSET FHRERT| LWHRAY A, REAA ziplist- A listIndex A%, E(DINERELRETE
Insert BREL, ¥—MESATETENT VAN | 5 LS, A5 EdREREE 1 SMHE
AFIHRIES| B

8.4 [EHENR

AR GRS LI ziplist B # hashtable,

ziplist %5 B X RAE RGP RAE N IRIZ LB, B 215 9 SR (E X 2 A 2 g
FXRES, BFSEHRAF TRIESFIRT IEARERSFIIRERRE, REHERETHEY

a3 RT AHEA BRI RRE, Hitt:

Q RAF T R —REX AN R B RRRE—R, RN CGIER, RAFERT A

TE)a

71
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¢ F—I5 HELEMENE

Q e mEIS 7 %t R P B BE(E X S PURE FE4R B R RS 7 01, TS5 R B I 3 vh 7
o A X SR E 4R 5 R MR R 1] .
ZAEF, MERIPATLLT #HSET @4, BARFHEE—TINRSRIE N profile

redis> HSET profile name "Tom"
(integer) 1 redisObject
redis> HSET profile age 25 type
(integer) 1 REDIS_HASH
. X N " encoding
redis> HSET profile career "Programmer REDIS ENCODING ZIPLIST
(integer) 1 . L —
ptr —4754 b7 |
Wik profile BAMENRBEHMR ziplist

wmig, B2aXMEXNSKESZE 89 FraE
T, ARG IR E SR 810 R, F89 ziplist MY profile MAXR

#— A58 B B3 5 = At B B R 3T 1 5
[ N s ’

|zlbytes| zltail Izllenl"na;e" [ "£Lm" I“age"l 25 I"careerJTr“Programmer“ |zlend|

& 8-10 profile AN RIEAHIIRIKZELHN

73—, hashtable 4G FHXT R EHFHIERNIKEL, BAENRPHEE
B X R — A~ F BB X R R AT

Q FHFENEEE—FRBNR, SNRPERAE T RME R,

Q FHRMEMETE—NFRBENR, WRPRAE T EEXE,

ZANBF, NSRRI profile AR ziplist RiBHIM A XA, M/ hashtable
GISHIMR AR, BLAXITBAETRAIZEERE 8-11 FimiIEET .

redisObject

type
REDIS_HASH

encoding
REDIS_ENCODING_HT

ptr ) dict StringObject

StringObject 25
-
"age "

StringObject_’ StringObject

"career" "Programmer"
StringObject
"name" | stringObject
"Tomll

[&] 8-11 hashtable 4il3H) profile BFHXTHR
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8.4.1 YRiSiEHa
G A X AT LA R A2 LA PSSR e, A X R ziplist 4ifd:
Q M SR ORAT B BT A AN (B E M FAF R K EA/NT 64 55
Q A X R ORAF R E X B /N T 512 45 AREWE B X B2 B WA 7 X 7 B0 FH
hashtable %4if5.,

AL
U xR
XHAFARY LIRAER TG ty, BkiFABRE X4+ £ F hash-max-ziplist-

value £ 2 hash-max-ziplist-entries &R &H5LA .

X T ziplist G MFI RIS EKUL, A ziplist FWMGBHTFE AP FMAHIE
BE— AR 26, X RIS RIS IUT, ARG RS F B A rf s
MEP BRI R FHER, MROFEHESM ziplist N hashtable,

DA RS IR T WA 7 X 5 R A SR X A0 A B A KT 5 | S s 8 ) 175 0«

# AR RAA AN RFEH T 64 AT oA

redis> HSET book name "Mastering C++ in 21 days"
(integer) 1

redis> OBJECT ENCODING book
"ziplist"

# R R — R, BKEN 66 FH

redis> HSET book long_long_long_long_long_long_long_long_long_long long_
description "content"

(integer) 1

+ JBERE
redis> OBJECT ENCODING book
"hashtable"

Br TR KERRST RBEDBERZ I, EHKERKEST REDHER, DR RER
IR T X FE O — R

AR RAAE - MREAEH T 64 MNFH HRME
redis> HSET blah greeting "hello world"
(integer) 1

redis> OBJECT ENCODING blah

"ziplist"
R RF AN RE, HWKEN 68 FH
redis> HSET blah story "many string ... many string ... many string ... many

string ... many"
(integer) 1

¥ RBEKRE
redis> OBJECT ENCODING blah
"hashtable"

BeJa, LIRS T AR SR D & i S8 (B X B i 2 T 5 | A A e A 0L«
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*

F—ia HBBHESHL

# Bl E—ANEE 512 MRESHAF AR
redis> EVAL "for i=1, 512 do redis.call('HSET',
(nil)

KEYS[1], i, i)end" 1 "numbers"

redis> HLEN numbers
(integer) 512

redis> OBJECT ENCODING numbers
"ziplist"

# AR A — AR, ERRE S REER 5134

redis> HMSET numbers "key" "value"

OK

redis> HLEN numbers
(integer) 513

&S
redis> OBJECT ENCODING numbers
"hashtable"

8.4.2 IeFHw<SHISEH

e AR AE M A XTR, B TS AR TA S BRH X0 A X ZOoRME R,
K 89 P T HAP oM RS, XAy R 9% 6w A0 T B9 SE BT .

®89 MEGTHLH

we

ziplist HIWLM 7%

hashtable RIS %

HSET

B ziplistPush lREL, ¥EHEADELREIIF
MEE, RIGHWRIEM ziplistPush R, KEEHEA
P E4RFFRAIFER

W dictAdd RREL, HEFTTT S M
B

HGET

BHEWM ziplistFind BR¥, EEFHIIRTERE
ERPTX R T R, RIFHA ziplistNext RE, #
TR B B R F R ET A, BFREET A

VM dictFind ¥, fEFHPER
LER, SRIFTEM dictGetval pR%L,
IR [FTZ B FT X N A (E

HEXISTS

VM ziplistFind ¥, EEFIIR P EREER
Bt LA, SRR BRTE R AR E R A, R EI
TR U R E X AR

¥ dictFind BR¥, fEFH P #A
R ER, MRRBINE RV RENF
7, BARBIMTER UL I A AE

HDEL

VM ziplistFind ¥, TEEZEYI R PAEREE@
FITXE RERTT A, ARG AN AT AL DAY SR
(B AR B

Vi F dictDelete R %Y, W15 E @
AT R AR (B % A <7 i e I BR

HLEN

WM ziplistLen BR¥, BIHELEFIRGETRAHE
ok, KX ABORERLL 2, 8 HESERMEELTI R
H SR (EDX B

WM dictsize ML, RMEIFHMMY
B EXT RO, XU A R
A RRERE

HGETALL

WA ESVIE, H ziplistGet sRBGRFBITA R
AE (FRVE)

WA FH, HdictGetKey R
BOR Al FHAE, H dictGetval B
BOR 7] S {E
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8.5 EB/XWR

EEMBHI ST LLIE intset 8 hashtable,
intset WBHESNREHBBEASENERLH, E4MNBUENTA TEIRSE

AR B
BT, DTAEEIE— A 8-12 FiR intset HAGEAXTE

redis> SADD numbers 1 3 5
(integer) 3

7 —7Jil, hashtable G EA X R M HFMNE NKELH, FHEEEERE—
MR E, BN FHFENRAETT - MEATE, WA MAEN 23 E R NuLL,
AT, U REEEE— & 8-13 Fi/RfM hashtable ZRSE 44 .

redis> SAD Dfruits "apple" "banana" "cherry"
(integer) 3

redisObject
type intset
REDIS SET encoding
encoding INTSET_ENC_INT16
REDIS_ENCODING INTSET length
ptr 3
contents ——4 i |3 |5

[ 8-12 intset 43 numbers SN

redisObject dict
type . R
StringObject
REDIS_SET ,,Chgrr;" > NULL
encoding .
StringObject
REDIS_ENCODING_HT ,,apgplej,, > NULL
pLr StringObject .
"banana" NULL

€] 8-13 hashtable 43K fruits FEESN%

8.5.1 YmESAVEEHE
HEE TR AT LA R R LA T RN R AR, SR intset 4if5:
O EEXNRBAFHPTA TR R R
O £EXMREFHITREERAEL 512 1
ABEW X R HE SN RTFEMA hashtable Hifid,

M m
FoANAEHG ERERZTASKE, BAFEARE L#H P £ T set-max-intset-

entries M & 5L
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¢ F3y HELEMHHTR

T intset RWBMESIT KB, YA intset WEHITHHNFENER
—AARBEGH R, SESPITH R RIS, FEARFARBESTHFHATERS
PRI AR, AN RS SM intset 28K hashtable,

HAEF, UTFRBEET - RE8BBOcENESXTR, BWNRAHMILH intset:

redis> SADD numbers 1 3 5
(integer) 3

redis> OBJECT ENCODING numbers
"intset”

A, RERMNEXNRAETBECTENESHNRBEM—FRHBILE, ESNREH
M B RERSBINTT

redis> SADD numbers "seven"

(integer) 1

redis> OBJECT ENCODING numbers
"hashtable"

BrubzAh, wREAICIE —-TEE 512 MEBOTRNES ISR, IBAXTZ M) 40iS R %
£ intset:

redis> EVAL "for i=1, 512 do redis.call('SADD', KEYS[1l], i) end" 1 integers
(nil)

redis> SCARD integers
(integer) 512

redis> OBJECT ENCODING integers
"intset"

B2, HERMNEAESGHEN—-IHHBEEOTR, FRXIMESRITREEER 513,
HB 2% R ) S B e AR A E i S B RAT -

redis> SADD integers 10086
(integer) 1

redis> SCARD integers
(integer) 513

redis> OBJECT ENCODING integers
"hashtable"

8.5.2 HEAMTHIEI

FRESROENESXR, FUMATESROIA G SERHIEGXZRMER,
& 8-10 I T Hh—#rEa@mS, UAXEMSTERR S KESXTR T KL k.

F8-10 KEMTHMIRAGE

ey intset SRIWAILIM A % hashtable 8RB LI 7%

A intsetAdd R, A FTTRE W dictAdd, KABTITE V&, NULL A

S4DD B A B 6, XV 0




8% =t

(4E)

wE

intset ZRIWAYCIM A

hashtable 48F )L 5%

SCARD

WA intsetLen PR%K, iR [HI¥EHES T
HERITERE, XTMBEREESXTZH
& TR R

P dictSize BR¥, BEIFHTEREK
BEMEE, XITHRREESHETOE
MTERE

SISMEMBER

WH intsetFind ¥, HEEEEST
BRAEHILE, WRRD THATCEFE
FHEE, BRINGHATEAFETES

WM dictFind R¥, FEFHIEPER
GEMTITER, WERB THWATEGFETE
A, BRBMGEHTCEAGFETES

SMEMBERS

WA EBES, #H intsetGet M
FoR [F4ES TR

W EAFI, A dictGetKey FEUR
AR N E AR

SRANDMEMBER

# A intsetRandom BR#, MWEBEEAL
LR [B]— AN o E

¥ il dictGetRandomKey PR, M F
LR [ A~ gl

SPOP

VAl intsetRandom ¥, MEXES
PP — I E, R REPTE IR
B %EPEZ)E, WA intsetRemove B
B, KBELICE N B S MBR

V8 Al dictGetRandomKey PR %Y, MFirh
FEALIR E— N F UL, oK BEYLF S
ERESE R, A dictDelete BA¥,
AT S B B <7 S B T X O F BB

SREM

WM intsetRemove PREl, NENES
FER A B ERITE

M dictDelete A%, M3 M BR A
A8 E TR R AR

8.6 BFRHESHR

ERFESHmMETTLIE ziplist #& skiplist,

ziplist IS EFFI BRI RERERIIRIENRKZER, BIMEAGTRFERABNE
BRE—BYEHINRN SORERE, BT TERFETREROER (member ), M -/ ILE
WERFEITERME (score ).

E45%1 R A ME A TR L MENNBIKHTHEF , SMEB/MITTEBEREARER LD

Jri), MoHEB KK TR W PR EAE SRR K T

BT, WRBENMITUT ZADD 5%, AW K EE—NEFESXRIEHN

price BH{H:

redis> ZADD price 8.5 apple 5.0 banana 6.0 cherry

(integer) 3

MR price BYMEMRFEHKE ziplist
it , IRAXMEXF K SEE 8-14 BT,
T A4 B (i FH B R 48 %) R U 2 2 8-15 BT IFE T

skiplist %A FEESFNREH zset 45
MVERNIEIZE, — zset RIS —1F

A —BRERE

typedef struct zset {

zskiplist #*zsl;

redisObject

type
REDIS_ZSET

encoding
REDIS_ENCODING ZIPLIST

ptr > K47 % |

E 8-14  ziplist 4 HIA FFEAITE

£ o 77
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o F—HH HESHLTR

dict =dict;

} zset;

SMER D T E SEHE_NTE MBI A B T F

LAV

[zlbytesl zltail Izllenl "banana" IS.O l“cherry"l 6.0 l“apple"] 8.5| zlendl

K 8-15 AFEAITRIELEGIR PRI N KHES]

zset G zs1 BRERRIEMEMN MBI KRG TIIAEEA TR, B TBERET S8
AT —MESITE: BEBREY A M object BUEMRAF T L EM M A, MBLEREY S0
score BYNGAE T TR ME, EdXPBERFE, B ] XA FE S 70 B AR,
Ho il ZRANK . ZRANGE %5454 B 25 TBRER % API SRLHA .

BRILZ S, zset BMIH ) dict FHRAAFESVET MR A B HEBE, F
b AN BEXN IR T —MES TR FIMMBAAT TouRMRRR, 107 S {8 A7
TIEMME, XA, FFLUH O(1) B4 Ar R4 & R B 4rE, ZSCORE fi
AR — R LB, MRS HALA FES S EELIA N T X —.

ARFEASBINTENRATRE—NFRHENER, MENITENIMEERE 1 double 2
RUM PR S8 (8 —RE, B zset SR EHBREMFHEBEEFESTE,
(B3 7 o B0 &% M R 20l A 15 R L AR R DT K A R B3 FIAMEL, T LA I Bl P G R 5 i 7 i
KARFFEBTLEALSTAATMEE A REME, AL H TR I
1 B AT S B 8 F BB R A B ST L ]

ARt AREAGTAERERNFAIARKAGL T —FHBELEHLEN, 12
Tt ki R F A R BBk E, fAPhAe Bt rbAL B B4R A S s fe gk sk R AR A BT IEK,
BN T, wREBMNAEAFEREAAFES, MLARRAO() LEEERAR S
HiX —4FHEaHRE, 122, BAFRUALSAN T XRBRGELSTLE, T RERST
JC B Ak AE——1bde ZRANK, ZRANGE 440, BEAHREEFREHGTALE
#ATHA, TREFHESFEZEZ ) OWlogh) B A T LB, ARFIMoW) AAFERE (B
AU A MARREHFEOAE ).,

FH—rm@E, wREMNMAEARKELETAAFES, BARKAPITER R R4S
AR EZAHARE, FAAEAT T, MURERT EROMEX —BEG T L2EH
Mo(l) LA O(logN), BARLERE, ATiEHAFAELHERFEENBREARR TR

\%%&ﬁ,Rwﬁﬁ%?ﬁﬁ&ﬂ?%#%&iﬁﬂﬁ%%%*?%ﬁﬁ%%o )

A, WRAHprice BN AR ziplist RIBMAFES R, il
skiplist WK AFEAGNE, WBAXNMEFEEXTRESEE 8-16 FRKEET, mxt
LN zset G SR E 8-17 FIRKHEET .




M m

8% A
redisObject
type
REDIS ZSET
encoding
REDIS_ENCODING_SKIPLIST
ptr || zset
dict > -
zsl — ...
FE 8-16  skiplist 4w KA FFEE AR R
- StringObject | 5,5 g
dictht "banana"
dict . -
Stﬁ}ngOb{?ct 8.5
st table — apple
ht [0] StringObject
zset "cherry" ——> 6.0
dict
L32 ——— nNuLL
zsl NULL
s L5 ]
header L4 |— L4 L4 T'VNULL
tail L3 | L3 L3 —> NULL
level L2 —> L2 —>1 Le L2 ~ NULL
> L1 +— Ll —> L1 Ll i
len39th e BW <] BW BW NULL
5.0 6.0 8.5
StringObject StringObject StringObject
"banana" "cherry" "apple"

& 8-17 AFEAITTE RN R T MBRERR

ATRETHE, B-1TAFRARFKEAPEIREATTEAAETHRAASME, RS
R, FRARKEALDEFIAEORAFLSE, MHMAFRLERETHEETE, LRL2AR
ik e AEAT A A

8.6.1

JRASRISEHR

M AN R AT LAF] B R LA A SRR, MR ziplist 4fi%:
Q AFEARFNITERER/NT 128 1;
Q AFEEGRAFNITATTEBRWKEER/NT 64 5775

BT 2 LA ERARAFHA FEE X RGE skiplist 4if5 .
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¢ By HEEMENE

"
Y ER
VA EFAFoth o LIRAE R TSRy, BARFABRE LM FX T zset-max-ziplist-

entries & F v zset-max-ziplist-value &F 49 5L,

TP ziplist WA FEEGNRKY, LM ziplist TR K
P EE - DA RN, MESPITH R RS HEBREIE, FEARFEESYIRE
T ERTERSUEBIFRTT zset MEBHE, MEHRBBESM ziplist R
skiplist,

UFRIEERTAERFRESMRENAE THZILEMG| KM AFEN -
&AL T 128 M TLFE

redis> EVAL "for i=1, 128 do redis.call('ZADD', KEYS[1l], i, i) end" 1 numbers
(nil)

redis> ZCARD numbers
(integer) 128

redis> OBJECT ENCODING numbers
"zipligt"

¢ BRAM—AHLE
redis> ZADD numbers 3.14 pi
(integer) 1

#RAREEHTEHEEN 1294
redis> ZCARD numbers
(integer) 129

# BEEHE
redis> OBJECT ENCODING numbers
"skiplist"”

PUFAEE IR T4 a0 RIF AT R 695U K5 | & 4TS5 i fF ol -

¥ MAEFELGRM-—AMRARAZFFKHOTE
redis> ZADD blah 1.0 www
(integer) 1

redis> OBJECT ENCODING blah
"ziplist™

tHAFEARM—NRRAA 66 FHKHTE
redis> ZADD blah 2.0 00000000000000000000000C00000000000000000000000000000000000
(integer) 1

# mEEHE
redis> OBJECT ENCODING blah
"skiplist"

8.6.2 BEFEAWSHISCIL
HOA FESROMENBANE, FTUHATAEFEES RO o BRE I8 7 4 4 3k
W, %8115 T HP B FESRMGS, UBXEAASTER RSB 7 %%



FRILBTT

% 8-11

8% o %

BFEEWTHIITGZE

wE

ziplist RABHY LM A &

zset MWLM A

ZADD

M ziplistInsert PREL, W R 14
{BAE R 55 HHE A B E4551 %

FB M zslinsert BRE, HHTESRM
FIBkERFE, REIAA dictadd E¥k, H#T
FCH P 7

ZCARD

WM ziplistLen BR%, KBESRHIIRL
VAN, XEORERU 2 FHESTT
B

Vi SRR R BARS R length B, H
R [ 4EETOR M HR

ZCOUNT

W EGESIR, St EfE e E A Ey
RNk

W ABkERER, St EESERENNT
AR

ZRANGE

Sk [ R BRI R4RPIR, B ERERT]
T A TR TR

MFek i 2 Rl P Bk BR R, iR [l 45 E R 5
TLENRPTE TR

ZREVRANGE

MR FhE T ESYIR, RESERT]
1L FE 9 M BT A TR

MFER M FRLEHBEKE, BESERT
i P B T A T

ZRANK

Ak [ R R T RGP, ARG ERIN
R, EEicRET SRR, MBS ER
RZJE, BT R BRI R BT X R
RIHE#

ek i R Rl P BRER R, E R B9 R
G, WRISRET T AR, RIS E
A ZIE, #E A KRR %R R B
RNTCE HHES

ZREVRANK

MR a3kl [ FE4RS I, BEREAERIK
B, W RES T ANEE, HRIGEN
RZJa, T BB R % 5L BT X R TC
4

MR R ) =3k T Bk BR SR, 4R 4 28
R, WRICREST AR, HRIGE
A ZIE, B2 8 B0 R R B
RETEE HHES

ZREM

W EGESIR, MERETA 4 R B Y
B AR BRI R T R S5 B SHE T R

BB, MERASE T HERR K
BEBR R sic IFTEF S P R BR BUMBR TR 1
BB FNSHE BRI

ZSCORE

WIESS R, ERAE T 4 E R AT
S, SRJE R R BT s SR 6 AT SRR
JLESHE

BT SR 45 5 BUA S

8.7 XKENBESHSIN
Redis I THAERI0 G4 IA LT LIS HFIFAR.,

Hd—fp 4w USHE I K B g9 8 04T, Helnis DEL 54 . EXPIRE f5% . RENAME

4. TYPE f5% . OBJECT 5%,
HAE T, AT EERER T F DEL fir 4 e M5 = Fh A [7] 266 70 1 g .

# FHEg

redis> SET msg "hello"

OK

+ Flka
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*

F—¥5 HBELMER

redis> RPUSH numbers 1 2 3
(integer) 3

t ok
redis> SADD fruits apple banana cherry
(integer) 3

redis> DEL msg
(integer) 1

redis> DEL numbers
(integer) 1

redis> DEL fruits

(integer) 1

i 5 —F 4 HEEX A XA B BAT, .

Q SET. GET. APPEND. STRLEN %4 HREXT 47 sh 84T,

Q HDEL. HSET. HGET, HLEN %54 HAEXT M A8 04T

Q RPUSH. LPOP. LINSERT. LLEN %fy4 HAREXT 5 4T

Q SADD. SPOP. SINTER. SCARD %4 HEEXHE-& BT,

Q ZADD. ZCARD . ZRANK . ZSCORE 5454 HBEX A FE ST

AT, BATATLAF SET 408 —NFrrask, SRJ5H GET 54 # APPEND fi5%

BEX AR, BIRRITLEX XA FAF R REMIT RAE S REA RBPATH LLEN w4, B4
Redis [ FR A IR Bl — AL EE IR -

redis> SET msg "hello world"
OK

redis> GET msg
"hello world"

redis> APPEND msg " again!"
(integer) 18

redis> GET msg
"hello world again!"

redis> LLEN msg
(error) WRONGTYPE Operation against a key holding the wrong kind of value

8.7.1 EEUEERISCI

M E T A A RV R AR BT AR Y, O T B 0R A 18 2R 0 6 v AP SRS

SER A, TEPAT D EBREERN ML ZHT, Redis XEREMARKNERERIER, K5
FHURERBIITAEN ML

KRR EMAS T TR R E REIT redisObject ZMH) type BHELIA .
Q FEPIT—PEEEEMSZH, RESSEEEH AR EROENRET AT
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AT R A, SRR AT, RS AR A T E A
Q w0, REFBIELPITHS, HmE i R — M EREIR
A F, *F LLEN #5430 :
O 7EHAT LLEN f 231, & B2 kkhn [ FrMRELLENSIy- 62
HWABIEEROENRER Y FER,
Bl R, KEEX S redisObject 544
type B MM E R A REDIS LIST, W
BRIERTE, RS IAT LLEN 574 ;
Q BIME, s WMIELIITHLIFAE | ibkeyRITLLENG S | | B — 24 |
PR ] — S KRR B 8-18 BAR T iX
—RAIE A TR
oA AR 2 i S B 2R A i FR th AX B /R ) LLEN 44 2R BURS A o #2510

8.7.2 ZXMmSAITH

Redis [ T 2 ARE(E XS MR EOR K Wi 2 BB HATIE 2 4 24h, BLRIEENTE
BIgmis =, ERRIERA S LR IITMS .

ZEABIF, FERTHI AR R GG AT, 5 R A ziplist Mlinkedlist
PIRh S ], Horh Rl 45 510 3 AP RSCBY| a4, T fa & I I WU EE & API
e SLIFN KA

A, HEXHE—MEN, WRBAIS—NEPAT LLEN @4, ARS8 T Edfift
PATA AR B S, VT BEAR R B 00 (B %t 52 B (o P 04 4 B SR £ R IE WA B9 LLEN %
SEHL

Q MRS RN RSB N ziplist, A FHBATIRNRALI N ELEFIF, BFEEHE

Ml ziplistLen FRECKIR BIF R HHKE;
Q RN ENF RIS A linkedlist, RAHEBTIRNRMLH D IGEER, BF
B 1istLength BREOKIR B MR K ;

{85 P T ] % 2 7 A R 1B K 6, B AT LAIA A LLEN £ 4 & £ 7% (polymorphism )
M, REWRATLIENGAHES £E, FAXLBENRFEHNOR ziplist HiGE R
linkedlist %%, fr&#Fal AIEH$HAT.

Pl 8-19 /R T LLEN fir4 M RUAS 2 548 4% 4 75 06 42 S0 B oR B0 6 AT 22, o
R A A BT ARt 2B

SEBR b, FATE LUK DEL, EXPIRE, TYPE %454k EZAMmE, HANTIBH AN
R AR, XGASER AT LUEF T T .

DEL. EXPIRE %154 # LLEN F S HXBET, MiERETERNEZE— @
A0 AR B AL B 2 Fp R [R 26 R E 4, I )5 & RETHRBMNEE—— NS0T LR A
FAbHR L Fh A ] 4G

8 ke
key{EX R
REFIEIMG

[4 8-18 LLEN fip& tfTHT B ARG A I 78




84 o Ry HELMENR

& i % 5 LLEN<key>fi 4

[[[& Fdivacx:d
key IR 5
REFIHETSR

X Fi i 2
ziplistif /£ linkedlist?

linkedlist

& ] — TR

ziplist

Sl ity
%] il ziplistLen ef %Y % Fl listLength B %
& [B] FE4E 3 R IR [E] b e A 4

% 8-19 LLEN #p4 i94hf 7372

8.8 AREOW

AR CiEFIHARE HaINFERIBNEE, Frll Redis 7£ A S IR RGP E T —1 5|
FHiT %4 (reference counting ) FARSZILH A7 PIKHLE], B X—HLE , 25 AT LLE o BREE
MEMG|FTEGER, S Y HEHE B S BT R IFHEFT AAE R,

BRI TG EH redisObject 45 refcount @HEIER:

typedef struct redisObject ({

Il «.e
// B R ¥%

int refcount;
VA
} robj;
X5 RS B 2 HEE X R A AR T WAL -
Q fEflE—E R, IR E SRR AR 1;
O SR SHERF AN, BT TR ESEE—;
Q Y RAFE—DEFEAN, ER5 AT EES80E—;
Q xR E T A EUEAE R 0 B, X5 5 B NF S BRERL.
% 8-12 5 TEBCI R 5 RITHER APL, iX4E APLF5IH THIM . WA, EEXNRE
IR
*®8-12 MRS AITHE API

e 1M
incrRefCount FExt R 5 | T BER—
decrRefCount AR5 R BER—, SR m5| FHEES T o6, Bict®

HX RIS T BEERE R 0, HHFARITR, X RECERN AR EEHRENR
B35 | BUE R

resetRefCount
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XA A A AT AR BT &R BRAEXTR . B R =AW B 1EAHIT,
T RBER T — D FA R B IR
/] BlIE—AFHETR s, HREFIATHED 1

robj *s = createStringObject(..

/1 R s BATERERE ...

-)

/7 xR s WTIATHE—, ERMRGFIATEEN O

/] REMR s WRHK

decrRefCount (s)

FAt A R 2R RY R X Rt 22 P 2R P 72

8.9 MNHRHE=E

B T T8 | BB 248, X85 B EBUR MR A XS = MER .
AT, BsEE A B T MU EBEE 100 MR RERENS, WE 8-20 i,
WX i B BRI — R TEBE 100 RN RIENENS, B4k

%5 a8 A LAT PIFR 0 -

1) A BTG — S HEUE 100 BFFFRXTR;

2) b8 A fig B HER—-NFERHFBNER;

A b R RR T B AR B R R AR R R E T AN
£ Redis 1, iEZAEILE R —MEXRFT EHITLUFRAL K.
1) 58 e SR B (R AR 1 17 — D B T &R
2) POt EREN R T T RUE—.
A F, E 8-21 BEER T REEEE 100 BFFF R0 R A g o fig s LEZ 5
MREET, ATLAFER], BR TXREGIATBMNZATHN 1 R T 2 246, HiRHEREA L.
X RHLG FHANFIERARF B, BiREDRFRARREXRBRE, XS R

RETY AL B NTT .

| #a l—, redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_INT

ptr

—>100

refcount
1

[ 8-20 AREEIEMFRIEXTE

redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_INT

ptr

100

refcount
2

B 8-21 HHLEMNFIFREXTS
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Bln, B EE PR AT T B RUE 100 MR R AR A IR B WA, MERA B,
HR 2 M55 2% Al B — PR B R AR AT MR R AR 2 — A F R R RN
A REARAT B

HAEKUEL, Redis TEVIMRILARSTA0T, QI — AN FRABENR, XEMREETM 0
#9999 WA BEUE, YMFH/TEHABER 0 Bl 0999 WFRFBITRET, RFIWMEME
FIX SRR G, AR RIEXT R

QEE%
CEEFFHETREOMUIFTURELBS K redis.h/REDIS_SHARED INTEGERS ¥ ¥
EXC 5 &

A, RN —MERN 100 B8 A, JEH oBUECT REFCOUNT Wid#r
A PEX RG] IS, RITSEREXSRHMG] HHTEN 2.

redis> SET A 100
OK

redis> OBJECT REFCOUNT A
(integer) 2

X AMEXT RT3 B R FFA X MEN R RG SRR, UELEXMENR
e a, Wk 8-22 Fiim.

WR XA RATRAIE —NMER 100 A5 B, A4 B o8& BE(E 100 ks
Xt5, LN AE] T REZE R 3.

redis> SET B 100
OK

redis> OBJECT REFCOUNT A
(integer) 3

redis> OBJECT REFCOUNT B
(integer) 3

A 8-23 R THEAEXM R =1 .

redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_INT

ptr

100

refcount
2

E 8-22 5|H%CH 2 HHEXZ

redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_INT

ptr

refcount
3

[ 8-23 F|H%CH 3 HILEXR

100
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BN, xRN RN DA FAF R LIMER, IR EBEES W P IRE T A8t
% %% (linkedlist FSH%F)FEXTS . hashtable FGHIME A NS . hashtable %i
WBHESIE, UK zset mtSHMAFFESXTE ) #a] LU# HX IS

N
A4 Redis AHEREFFHBEHIR?

LEMEBHEEH - ARLFHELREARNMET LN, BRAEE AR TIL TN LT
st H el A AN ERAT TAME, RALLEFTN S4B AR T A4 E 6 H L
T, BEAA LB EINEAHRGESRE, T ARXEFERAGEMAT L, Bisk T
R A B AR R R TR G A LERLMAT, HiLe) CPURELLM % .

O wREFHEARGERMEGFTFHSAER, BABRIERESELAEH O(1);

O wREFHERARAFHASEGFH SR, R2BIEREGTLEH ON);

O wREFHFRERAAEST EAMEL (RATFRE) sH %, tbded] KT R R AES A 2T

%, MLBEREH T LERLZ ON).

B, REXFEHZLNNETAFTHE SN A, 125 2] CPU & &) 69 FR 4,

kRedis At o BEFH BT RRTRET,

8.10 MRHIITBEM

FrTATHE 4128 type. encoding. ptr Ml refcount PWNEHZ AP, redisObject
EMEENEE BN 1ru B, ZEHEILR T REG — K62 127 Vi) s E .
typedef struct redisObject ({
/] ...

unsigned lru:22;

37
} robj;

OBJECT IDLETIME - W] LATER i 45 RE B ZS B G, 33K — 23 B R R 3 o 24 i
Pk 1) 9 2 R (BN R A Lrw B[R] EAG Y .

redis> SET msg "hello world"
OK

# FRHF—/Boe
redis> OBJECT IDLETIME msg
(integer) 20

t EH-ET
redis> OBJECT IDLETIME msg
(integer) 180

# U 7] msg B H91E
redis> GET msg
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"hello world"

¢ BATERRS, 2H&HKAO
redis> OBJECT IDLETIME msg
(integer) 0

ASP:s
" OBJECTIDLETIME 448 LA 45kt , b4 fiin Pl e IR R0, RAMBAL
TR lru Bk,

B 7RI LA®E OBJECT IDLETIME fin % FTER R Z4h, M #EHKEA 5 4b—THEH
GRAR AT T maxmemory ¥, FHHMRF AT REIWAFRBEE N volatile-1ru
BH# allkeys-1lru, A YRS SN ANFEEREE T maxmemory B A & i _HFRIE
i, 7z FE AR m R AR o B IR S AR 55 2 Bk, T BT A7 o

Bl B X4 ) maxmemory I Al maxmemory-policy WA AR T X FX M
FEZEE.

8.11 ERXOmM

Q Redis 48 09 85 EEX R AEE R — 5.

Q Redis ILHFFFHR | FIFR, BH . £E5. ATFTEASIMERHNR, BREAKITER
Z/EAPFE U ERHRG TR, AFE G UE AR R 6 AR B &5
il HZCE

Q REMEPITR LGS ZH], SEREACENEBETHIITHEENMS, KA
— AR 2 T R AS A SR A B N R 2R,

Q Redis BIXTR RGN A 5T BECE A NFERALE, S— N RAFEgM R, %
X&) N FEsE &8k B Sh BRIk .

O Redis 23LE N 0 B 9999 HIFRF RIS,

Q MRLIdF A C WG —REViIR A ], 2 E AL T BT R 2 FE ] .
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10z
FNE
FE12E
135
H4E

RDB #fAAL
AOF A4k
i

& i
ARk%88

F_fRS

SOHLE R AR S



959
B ow %

A TR X Redis IR 55 45 89 BAR FESC BT RN A, BLHIIR S5 SR P BB R i, &
P YIRS PR ORAF BB B T 1, DA BB SR R R . MBR . &F
SRR S BITRSE . BRILZ AN, AT R 2 UL AR 5 SR ORAE S B i A Rl i i, DR IR
% 4% A shl R B k. Ba, ARTLLULH] Redis 2.8 375 | A B FEE 21 2h AR 1) 5E
k.

9.1 BRFBZIIPEVEUERE

Redis I} 55 2585 i A UG BEIBARFAE IR 5 28 R & redis.h/redisServer %51 db
B, db BAAMEDIMERRE— redis.h/redisDb 454, &4 redisDb ZEMftHE—
AN P -

struct redisServer |

/] ...

/1 —ANEA, KRR RS SR E
redisDb *db;

/7 ...
bi
FERI LIRSS S0, P AR RS SEIRAS 9 dbnum JB R % 0 22/ B -
struct redisServer {

/7 ...

/1 RRH BB YR

int dbnum;

I e
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donum &M AEH R F 2 AL B 1 database Wk E, BINEHT, ZETWE R
16, frLl Redis iR 55 25BN A1 16 DEAERE, niE 9-1 iR,

redisServer

db —{ abfo] | abr1] | aor2] [...[ abr1sy |

dbnum
16

B 9-1 AR %5258 2 R

9.2 tDIREIBREE

B4 Redis & P #fA B O BRREARIE, 824% P P80 S 64 s B0 i
i B, E AR P A i S i A (R VE RS 42

BN OL T, Redis & /7 %5 B9 B A5 800 28 0 58008 R, (8% 57 3 AT LU of AT
SELECT fir % R U1 B A B8 B .

AR BIER T & P 7E 0 SRR E I B nsg, ZEUHHRT 2 SHIEE
HHATRAABRAE B R

redis> SET msg "hello world"
OK

redis> GET msg
"hello world"

redis> SELECT 2
OK

redis[2]> GET msg
(nil)

redis[2]> SET msg"another world"
OK

redis([2]> GET msg
"another world"

TERRSG AR, B ERES redisClient Z5HH db BYEICTE T &7 5 45009 HAREK
W, XN EER—5M redisDb Z5HIMFE4f

typedef struct redisClient {

Ll sws
[/ RRE PR L EAER N BRREE

redisDb =*db;

...
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} redisClient;

redisClient.db f§4F4§1A redisServer.db AW H P —IEE, ML W KT
FERE P ot BARBUEE .

Hamie, WSEEANE PG EARBERE R 1 BBEERE, IRA XK ST R % P i
REMMRF 2 REZRB LR INE 9-2 Fia.

redisServer

-
- \‘dbfo)Idb[llldb[le---[db[lsl|

16

redisClient

db

E9-2 FrHumi BAREHEE R | SHEEE

IR % P ¥ ihAT AT SELECT 2, H BARBEREYCH 2 SHBHRRE, MAEmikES
IR 55 PR 25 22 1] B 5 22 K5 SR AU 9-3.

redisServer

db

e \db[mfdbuudbm[--j db(15] |

16

redisClient

db

B 9-3 F /P ume) B8R 2 SBERE

B redisClient . db 184, iEEHR ARSI TPHAREIEE, WML #EE
FRBRE E B Sh E——iX 8t & SELECT #r A SCHL R,

BEAEBESHEERF
F|BAT ALk, Redis REATAELEE Pk BAFREEHPS, BX redis-cli
BPRAEMANFARTE AR B ARRIEE .
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~
redis> SELECT 1
OK

redis([1]> SELECT 2
OK
redis[2]>

1240 RARAE L ALE TR E P 3% P AT Redis 94, HFHiEE P %A AK redis-cli A
H—HETAAHMEENS T, RLAERRMBEIEREZE, RETHLSZLAT HH
SEAEAE R R EIE E, S R ILE A OLEY, A T e AT HIE RS ATIRBE, AR
47 Redis 4 4~4% | # 1§ FLUSHDB X ¥ 6§ e ® 4 Z W], RIFAMAT—A SELECT &4,

R XIS EGHIERE, RE T IITH G4
_ D

9.3 HIBE®RZE

Redis J&—MEX (key-value pair) BHEERS S, RSS2 HEABEEEH
—/~ redis.h/redisDb &#FEmn~, HP, redisDb G5HIH dict FHARLE THIEE S
A RES, FATEX AR AESE (key space):

typedef struct redisDb {

/...
[/ BARERER, REELEE T AR

dict =dict;
/] ...

} redisDb;

B (6] A0 P i DAL B P R L R I A -

O = E e EEEEN R, SMRBE - NFRENER.

Q Gz E A E R B R BAR ERE, B METTLURFASXMR . FIRNR . MAERMER,
EEXWRAAFEE X R A HEE—FF Redis XITR

AT, WRBAEZ BRBEREPHITU T @4

redis> SET message "hello world"
OK

redis> RPUSH alphabet "a" "b" "c"
(integer) 3

redis> HSET book name "Redis in Action"
(integer) 1

redis> HSET book author "Josiah L. Carlson"
(integer) 1

redis> HSET book publisher "Manning"
(integer) 1



94 & FEH  PIEIEE LA

AR AAEX A S PATZ G, B8 FE A2 (el & 2 B 9-4 FrB/REE T
Q alphabet &—3IXK#E, BHATFE - TEEFME "alphabet " BFERF BT
%, BAENRE— ML E =T REMHI RIS,
Q book & —TWMARE, BUNEZFE - TEETFH "book" MFEMBXR, B
ENE— NS = REXT R R RS
Q message B—MFFH#E, BHETFE - MEEFMHH "message” WFRFRNER,
BAENRE ML S FRH "hello world" MIFRHITER.

redisDb
ListObject
dict |—> dict
StringObject StringObject StringObject
StringObject '?I'J l'zyij ¢ rl?g Jee
a Can
"alphabet" c
StringObject
"book" Hashobject StringObject
StringObject "Redis in Action"
StringObject 9ol —> st chion
" name "
"message"
StringObject StringObject
"author" "Josiah L. Carlson™
StringObject
"publisher" ___—"Stringobject
"Manning"
StringObject
"hello world"

94 BiEFERz=mE T

B o Bt A A B s R — A, BT LAITAR S X RO P 3R AE,  HeandR n— NS E R 2
BAErE, S0 NBER P IBR— (BT, CECE TR RER P AR R B 4, SEBR B
Rl xS ] LA TR R S B , AL I BB PR AR I . HBR . E
. BUE R SR

9.3.1 InFrE

AIn—AFrEEX BBAEE, SChr Bl — IR EX A B s e s i, Hop
AT EBRXE, MENERE —FRREE Redis XTR .
BT, GRS () Y ETRPRS WA 9-4 Fin, IRATEPATU T4 2Z)E:

redis> SET date "2013.12.1"
OK

2 (AR A I — B M X, XN ETRE N R — M A FFE# "date" HFAF & X
%, MRENHEN R — NS FAES "2013.12. 1" FEFHBEXTE, WE 9-5 Fimn.



redisDb

dict |—>»

dict

StringObject
"alphabet"

StringObject
"book"

StringObject
"message"”

Hidm ---»

StringObject
"date"

FO¥% # # A e 95

ListObject
StringObject StringObject StringObject
ngn " wen
HashObject -
StringObject
StringObject "Redis in Action"
"name"
StringObject StringObject
"author" "Josiah L. Carlson"
StringObject
"publisher" [ »|stringObject
"Manning"
StringObject

"hello world"|

StringObject
"2013.12.1"

& 9-5 @ date Hl2 5823 ]

9.3.2 fHpRSE
i B 2 P e ) — R, SICBR b R A B s (1) L T A T o . X X R
EAGIF, RS [ S ET RS NE 9-4 iR, IBALERITUT ML ZE:

redis> DEL book
(integer) 1

# book AR EMIMELRF R ZS [B] g MIBR, 4n& 9-6 Firs o

redisDb
ListObject
dict |—» dict
- - StringObject StringObject StringObject
Stringobject 90553 S 190P3
"alphabet"

s%i;;gg?lift StringObject

g "hello world"

B 9-6 MR book B2 J5 =S M)

9.3.3 EirE

o — AR P SR AT SR, SR R o e 2 ) B BT R L A (B R AT R, AR

X RIERIA, R RA T EL2E AR,
AT, R E YR APRS A 9-4 FiR, ATERITUTH4Z)E:

redis> SET message "blah blah"

OK
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f# message WEMNZKMNZHIE T "hello world" FRABPEH NEEF "blah blah"
TR, WA 9-7 B,

redisDb dict ListObject
- K StringObject StringObject StringObject
StringObject non g npn nam
" l h b t" g a b c
dict a_phabe
StringObject HashObiject X -
"bZoki » as Jec StringObject
StringObject "Redis in Action"
StringObject "name"
"message" - K X -
StringObject StringObject
"author" "Josiah L. Carlson"
StringObject
"publisher" _—“*'Stringobject
"Manning"
StringObject

FHEXE----» | "blah blah"

B 9-7 {#H] SET 4 EH message #
BT, WRBATGEEATLL F s

redis> HSET book page 320
(integer) 1

R4 8825 A book BAYMEN S (—BAXNE) HEEH, FHHEEX page M1 3204
gARmEEXM R R, mE 9-8 A, ~

redisDb dict ListObject
StringObject StringObject StringObject __.Stringobject
diCt "alphabet" lla" "b" IIC"
StringObject
"book" StringObject
- - "blah blah"
StringObject
"message” HashObject StringObject
- X "Redis in Action"
StringObject | _
"name"
X - StringObject
ringOb t
Stringohjec —>»1 "Josiah L. Carlson"
"author"
StringObject
g. J ———> StringObject
"publisher" .
"Manning"
StringObject
B Ao N "page" [ stringObject
320

& 9-8 {#iF] HSET ®#T book &
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9.3.4 XHEEUE

XA B PR A TR, SEBR b R R B s ] o I B T R (LN B, AR R
MERIAR, BAEBUET Rt 2A AR,
RGBT, GRS Y ETRPR S I 9-4 Fin, R4 SBATLL T it .

redis> GET message
"hello world"

GET 4 ¥ o fofe it Zs A & HR 8 message, RPN 5 H:3E BUS B FT XTI A9 F4F 83 XF
SMl, ZEHERENSFOSHFEMS "hello world", BUESEINE 9-9 Fin.

redisDb
ListObject
dict [ dict
] ) StringObject StringObject StringObject
StringObject
" all llbll n c "
"alphabet™
StringObject i
» HashObject . .
"book" StringObject
1) #RE StringObject "Redis in Action"
StringObject|2) B{E >
GET-----mmnn- F-<. "name"
"message" .

StringObject StringObject
>

"author" "Josiah L. Carlson"
StringObject
> . .
"publisher" StringObject
"Manning"
StringObject

"hello world"

E9-9 {#if] GET A BERTE
FEE—APIT, HPATLLT e

redis> LRANGE alphabet 0 -1
1)"a"
2)"b"
3)"e"

LRANGE % ¥ & fe @ = Ml h & R alphabet, KRBV 58 BUSH %8 T R 6951
FMRME, Z/FHREGIRNRPEER =DFABENREE, BETRME 9-10 Fim.
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redisDb
dict . .
\\\ ListObject
dict
StringObject StringObject StringObject
) £ R StringObject__”2_?’?1&__’ rln"ga"jec [, rln"qb"jec ) rln':JC" jec

" "
N alphabet

LRANGE - ------
StringObject N
"book" Hashobject StringObject

StringObject "Redis in Action"

StringObject W al 3 —>

name
"message"
StringObject StringObject
"author" "Josiah L. Carlson"
StringObject
"publisher" ___“*'Stringobject
"Manning"

R
StringObject
"hello world"

B 9-10 {#i ] LRANGE A4 U i3/

9.3.5 EHfthi@==/EiRF

BT B s EaEs . MR, FE. BUEBRMEZAN, BFREE X BIEEA 5 1Y Redis
fird, e i B2 ) AT A B R 8 A

Hednid, TS S A EEREER FLUSHDB #4562 1 M B de 23 (6] o i Bir A (e %t
FSLHAEY . XA, FHTFREYLIR B8R FE 58 ) RANDOMKEY fin4r, #i /28 ol 76
=5 6] f BEALIR [B]— N S

Fah, TR EBE PR () DBSIZE f54, R ad i (w52 a) Hh A S A SR B 9
BRI . KA B A EXISTS. RENAME., KEYS %, XS04 #0528 ot %4 25 (7]
HEATERVER S

9.3.6 EERTEATAVLEIFERIE
24 FH Redis 4%t R EHATIEG I, IRFEFA S X8 2 RIATHE E 2 S 81E,
EEPAT— A 43 e, Hhads.:
Q FER—MEZE (BHREAERESEXTEIEITER ), REFLMBBRESTFE
oK B B 55 4% i B3 (] i b Chit ) YROBEREEZS A G (miss) YO8, XPIAME AT
PA#E INFO stats 5% #) keyspace _hits JEHM keyspace misses BHHHE.
Q FER—MEZE, REMJMSEHEY LRU (&E—KME#H) 66, XMETLLHF
MR BN E, # ] OBJECT idletime <key> 4 Tl LI EEE key HIFRBERE .
Q RS FEER— RN ERAZBEESH, BARFHESTEMBRX T,
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RIGAPATR T AR, AZR G X 8 e ST — .

Q WRAE Gl WATCH v WA 736, T2 JI 55 4% 1 X0 4 e R F) B ik A 718
BZE, RXAEARICHAE (dity), MWTiEFS5EFEEIIXNMEE 2B %
i, 519 ERTEAMEIX — .

Q W5 el —MMEZE, AXME (dirty ) BIHFEEROMER 1, XMHEE &t
KRS AR A A R HIRAE, 5510 B, 55 11 ZR05E 15 BEHS R —

Q WRMR S HITE TRIEFEERINE, AN EHATERZE, RF G E R
SR AH R (0 2R R0 R, AR TR e B 2 0 ) R ) S BRI 22 PR 13X — Ao

9.4 RERNNEFIEZTHNE

it EXPIRE fn% 5 # PEXPIRE f74, %\ i) DL LARPER & 22 R0 B O B8 e P i
AN EAAFRTE] (Time To Live, TTL), fELIEENHHEEZHH )G, REBMS
F Zhilhl B A A7 1] A 0 flydee .

redis> SET key value
OK

redis> EXPIRE key 5
(integer) 1

redis> GET key // 5#ZH
"value"

redis> GET key // 58ZF
(nil)

Tnm

SETEX A TAERE - NFH ORI AR LTS HNE, BAZIAGLIZ A
RAUREGFA (RRATFEFE4E), FIARAFRAFEIANGLHITANG, 12 SETEX 44
%R i 0 14 69 RIE Ao K FEA-B 69 EXPIRE 4-4-i% B it B at 1) 69 BRI 2 A —Hty

Y EXPIRE 1ip%4>#1 PEXPIRE fn4-250l, & /%] U@t EXPIREAT 34 8f PEXPIREAT
e, VARPECE AR B A B A P AR B IR 8] (expire time ),

o BB A2 —~ UNIX B (a1 8, M48a0ad It Rl sk e, AR 4528584 B oh M B0 2 i
BRix i~

redis> SET key value
OK

redis> EXPIREAT key 1377257300
(integer) 1

redis> TIME
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1)"1377257296"
2)"296543"

redis> GET key // 1377257300 Z i
"value"

redis> TIME
1)"1377257303"
2)"230656"

redis> GET key // 1377257300 Z &

(nil)

TTL g4 Fl PTTL g% 32 — AN A A A i ] ol 35 o S0 sk 1] A B, R Rl a6 A 3 42 4
FrEFE], st R, IR M BE BT Al IR 55 4% E S bR ie A 241 .

redis> SET key value

OK

redis> EXPIRE key 1000
(integer) 1

redis> TTL key
(integer) 997

redis> SET another key another_value
OK

redis> TIME
1)"1377333070"
2)"761687"

redis> EXPIREAT another_key 1377333100
(integer) 1

redis> TTL another_key

(integer) 10

fE E—TRATHE T HRENIRZLH, LR FEREFREN SO, BE, XTF
SR P o] (R S ) LR A TR A S ], LA IR 3525 an e & Sl BRAR ey A A= A7 ik [ Al
St (] R B BT, AR BA TR

ATTH X AR 55 25 PR AT B B4 A A I TR A S (8] 8 7 kAT R, IFAE T — TN R RS 4%
H sh R R 778k

9.4.1 REIHARTE

Redis A P44~ [R] #4477 AR T35 B S 0 A= A A ) (R nT AFFAEZ A ) Bt 1 )
(A amHE MR ) -

Q EXPIRE <key> <ttl> fp 2 FI T key MAFFRIEIZE R tt1 .

Q PEXPIRE <key> <ttl> fin % FITH 8 key MAFFRTEIRE R tt1 28,

Q EXPIREAT <key> <timestamp> 1t Fl T ¥4 key 13 IR (0% & K timestamp
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FIT 48 52 B9 R R E] K
Q PEXPIREAT <key> <timestamp> fir > 1 TH5 5 key WL WIRS (BB timestamp
I E B Z AR ()

BRA ZRAFR AL MARIEAB B E @S, {B3EPR L EXPIRE, PEXPIRE, EXPIREAT
=AM A ER R ] PEXPIREAT 2 RSB : T HE P AT i 2 LA b P9 A2 o i i —
P, R E, BRENPITRCREFIIAT PEXPIREAT % —H .

56, EXPIRE fin% ] LA§5# il PEXPIRE i :

def EXPIRE (key,ttl _in sec):

# ¥ TTL NBHBRED

ttl_in ms = sec_to _ms(ttl_in_sec)
PEXPIRE (key, ttl_in ms)
% , PEXPIRE 14 X 7] AR PEXPIREAT 5% :

def PEXPIRE (key,ttl in ms):

# I UL AT 69 S8 ovIx B E R

now_ms = get_current_unix_ timestamp_in_ms ()

# LUE Ew k7D, B HEDE AR E
PEXPIREAT (key,now_ms+ttl_in ms)

It H, EXPIREAT figAtn] LA¥s# /i PEXPIREAT g% :

EXPIRE
def EXPIREAT (key,expire time_ in_sec): l -
# ook BF R AR B h A PEXPIRE EXPIREAT
expire time_in ms = sec_to ms(expire_time_in_ sec) \‘ 4 / ok
PEXPIREAT (key, expire time_in_ms) PEXPIREAT

B, EXPIRE, PEXPIRE | EXPIREAT AW WE o gmesrormmg s
%&ﬁi PEXPIREATﬁ? *?ﬁﬁ‘, ﬁﬂ@ 9-11 F)l—'mo B ] 96422 ] (e e

9.4.2 {RFIHARTA)
redisDb 45 expires FIRAF T HE B ey Wint 8], FATFRX 74
popuE i
Q T AR — B, XMREHE S (B P AR R R (L BIRREA RE
Jﬁ% )Q
O S FHAER— long long KEIMEE, XNREEURE 18T m #HEE
R AR S S ] ——— AR B A UNTX B[] B

typedef struct redisDb ({
// ...

/1 SHFE, REFRG LR E
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dict *expires;
1 s

} redisDb;

B 9-12 /R T — Ml A b i S B il 7, FERXANEIToF, s AR AT T 2
FP R BT A BB, T T S GR A T B A B A U e ]

M sem
N/

ATRTHE, Bo-2#gzmfdlFo+EE HAT H K alphabet £+ 5o
book &3t %, AFEFF, TNt HFRAGRRIEOR —ARTE, FAIRARLHA
EATEF TR, LRLRFETTNE,

ListObject
StringObject StringObject StringObject
llall llbll —> “C"
dict r
StringObject _//// HashObject StringObject
redisDb aiphabst StringObject - "Redis in Action"
StringObject "name"
"book" ” " : .
dict StringObject N StringObject
StringObject "author" "Josiah L. Carlson"
ewpizes "megsage” StringObject
"publisher" > StringObject
"Manning"
StringObject
‘ "hello world"
dict
StringObject
1 1
"alphabet" ong -ong
1385877600000
StringObject
"hook" \
long long
1388556000000

Bl 9-12 A 30 SR B e

P 9-12 o i) S - BLARAF T R (ELY

O F—MEEXEN alphabet BXTR, fHN 1385877600000, iXFR/nNHHEEH
alphabet it #ARTE] 1385877600000 (2013 4 12 A 1 HER/ ),

Q % -/ EX 8N book BXTE, K 1388556000000, XEREIEER book
i i HARTE) A 1388556000000 (2014 4E 1 A 1 HER ),

W% P AT PEXPIREAT fig % (803 HAh = &84 il PEXPIREAT 4% M4 ) K



— R P SR B A SR TR AR 55 85 2 A AU PR 4 i 7 i b G IR 4 S B P SRR

A fE]

HAG) T, WRBEE P Y RTHPRS A 9-12 fiR, IRATERRFS SR PATLL T4 25

redis> PEXPIREAT message 1391234400000
(integer) 1

o B MO i — AN, Hh N message BXT 4R, MWi{EN R 1391234400000

(201442 A 1 HZER), WA 9-13 FiR,

redisDb

dict

expires

t MRERHBIFETREN, LTk EELHAE

FO¥F H & A o

ListObject
StringObject .| StringObject StringObject
ngw =1 np" nen
- bl
dict
StringObject HashObject Stringobject
alphabst StringObject | —”| "Redis in Action"
StringObject "name"
" "
bogk StringObject StringObject
StringObject "author" "Josiah L. Carlson"
message StringObject
"publisher" > StringObject
"Manning"
StringObject
"hello world"
dict
StringObject | long long
"alphabet" 1385877600000
StringObject
"book" [ long long
StringObject 1388556000000
"message" \\\
long long
1391234400000

B 9-13  $#47 PEXPIREAT 4 2 J5 HO SR B
PAF J& PEXPIREAT fp4 DA HSE X .

def PEXPIREAT (key, expire_time in_ms):

if key not in redisDb.dict:
return0

# AT EPXREFLHEFE

redisDb.expires[key] =

# LA R B R

return 1

expire_time_in_ms

103
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9.4.3 BRITHARTE]
PERSIST 4 1] LARS IR — AN 1oF S o] -

redis> PEXPIREAT message 1391234400000
(integer) 1

redis> TTL message
(integer) 13893281

redis> PERSIST message
(integer) 1

redis> TTL message
(integer) -1

PERSIST 14 #i /& PEXPIREAT i W X484 . PERSIST fin 2t 7 rh & R A2 1)
B, JFMEREAE (IbietE] ) Il s rb SRR
ZEABIF, QSRBEE EE SRR A 9-12 B, BRAMRFAB[PATU T @425

redis> PERSIST book
(integer) 1

BHE PEKe SERT AU 9-14 BT iRE

ListObject
StringObject StringObject StringObject
diCC "g " J —. ﬂg L :] > llg " J
a b c
StringObject
redisDb . g " —
‘alphabet HashObject
PRI —, —////” J StringObject
- reaguniec StringObject [ —"| "Redis in Action"
dict "book" @ »
name
expires SﬁflngOb]%?t StringObject | StringObject
message "author" "Josiah L. Carlson"
StringObject
"publisher" e StringObject
dict "Manning"
StringObject StringObject
"alphabet" \ "hello world"
long long

1385877600000

& 9-14 4T PERSIST ZJ5 MR

A LAFE R, 24 PERSIST w4 PUTZ )G, w7 FERAN book BEXMHEEL T, XA
R book BTN R] B 2R .
PAF & PERSIST 54 BItACHEE X .

def PERSIST (key):
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t WRRBTHFE, SERRARERHHE, HLAERE
if key not in redisDb.expires:
return0

¥ BHROYFATLSIRGBE XK

redisDb.expires.remove (key)

# g e E B R R

return 1

9.4.4 HEHREFRREFRE

TTL i 4 LARD g B 1] § ) F0) SR AE AP If (8], 10 PTTL iy 4 W LAZE D B0 5 (] 8 1) 7
RAAFIIE]

redis> PEXPIREAT alphabet 1385877600000

(integer) 1

redis> TTL alphabet
(integer) 8549007

redis> PTTL alphabet
(integer) 8549001011

TTL F1 PTTL WA~ iy HB 2l 2o 1133 58 £ ocd 308 k) 1 244 iy B 1) 22 ] A 25 SEBRAG), AR
JE X A2 i O AU S«
def PTTL (key):
t BTGETHERE

if key not in redisDb.dict:
return-2

¢ FRRARN TR
¢ mRRRAFELME, AL expire time in ms ¥} None

expire time _in ms = redisDb.expires.get (key)

# BRARE A
if expire time_in ms is None:
return -1

# KA YA E

now_ms = get_current unix_timestamp_in ms()

# B ERE L E, SFHNZREROR K LFHE

return(expire_time_in ms - now_ms)
def TTL (key):

# BRICAFERD Ay AL 09 T 4 4 A7 B 1B
ttl in ms = PTTL (key)

if ttl_in ms < O:

#AEREMEY -2 4 -1 BN
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return ttl_in ms
else:

t REDHEAD

return ms to sec(ttl in ms)
RAEF, T —Aak#ntE Sk 1385877600000 (2013 48 12 A 1 H W) # &
alphabet .

Q 5 Y4ETefE % 1383282000000 (2013 4E 11 A 1 HERY), IBAXEE alphabet
AT PTTL A Hi& Bl 2595600000, XAMER#E L H alphabet H A s fa]
Z AT R A A 1385877600000 - 1383282000000 = 2595600000,

Q B—H, FEYaTHES 1383282000000 (2013 45 11 A 1 HER), A4xtgd
alphabet $44T TTL A4 ¥i& [M] 2595600, XAMEEH L1153 alphabet 81T
AR )0k 25 M ATET 22, AR EENZRFERCIZ G118 K.

9.4.5 THIRRIFIE

il T, FRE AT AR LA T SRR A — A e R A 0

1) MESEREGHAETIMTI: WREE, B2RGRE TN E.

2) Ke A S HT UNIX [ EOR A R TR AL mt a] . ansR2mis, Rameaedy; &
M 3E, AR

AT LA P AR R R X — i

def is_expired (key):

AU o oL [

expire time in ms = redisDb.expires.get (key)

P HRARELHEE
if expire_time_in ms is None:
return False

# BE Y RTE E B ONIX B E B

now_ms = get_current unix timestamp_in ms ()

# RELUAMHERTATRALH N
if now_ms > expire_time_in ms:
¥R, BBl
return True
else:

# &, ERLH

return False
A, X F—4 a3 WA el &y 1385877600000 (2013 4E 12 A 1 H /) f gt
alphabet ¥ :
Q 40 2R 4§ & A] O 1383282000000 (2013 4F 11 A 1 H Fwt), B 4 8 M is_
expired (alphabet) ¥fiR[E] False, [EA4RE[HIE]/NT alphabet gt AT E]
Q B—Hm, R METAE KN 1385964000000 (2013 4F 12 A 2 HEA), IBATEH
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is_expired (alphabet) ¥i&[E True, A Y4HTHEKTF alphabet 8K
A 8] o

xR

- FIT G ) 6 5 — A F ik RAE R TTL &4 34 PTTL o4, Wheil, oRar e
PAT TTL 4, AL BaERXTF T 0, MALRZLERTIH, EEFF, Redis it
HFRARTGEMEF kFo is_expired REAMBEG H h—%, BAAH AL P FHRILMAT—
I oK B — 2

9.5 ITHAEEMIBRZRHS

St B, BATRE T 8 e a0 i (e E R A e b, SORGE T AN
(AR Y ) 25— R A, BUAERR T RS . R T, IRaed
L2 R e 7
A A =R RERE R, BN SR T =FhAS R i B BR SR -
Q ERER: 7EERA I E e ER, BIE—NERSS (timer), iEGEREFAERA
il S (e N, 57 BRAAT X B A I BR B -

Q fErEMER: BRERIMAE, BRERMEZ PRI, #MEEREHNEES
o, S aE, BUMBRIZG; aSRBAE, Bk A,

O SEWIMIER: AR — Bl e, R BEE AT — A, MBR R . =
TEMBRZ MR, URERESDNBARRE, WHA%ERE,

FESX =Fh3RmE o, SRR EE =k EShMBRRmE , 1055 — el 0 A B 5 M Bk SRk

9.5.1 ERIHHBR

S I A B SR Xk A A SR AR - L P RE I 8%, st A B SR s ] A GRIE S S s e R
ATRERHL BN BR , I REECS BT 5 B AT

F—Jr i, 2R R R A R, X CPU B R A AU/ e I e 2 1Y)
LT, BRI E#X A7 A T RE 2 A A 24— 5> CPU Bf[H], ZENFFARIK(ER CPU I
R BKAEOLT . ¢ CPU B [a] F7E MM BR AN S RTAE &5 oM S8 |, JERESXT IR %5 4%
£ ] JO7 B (] 0 7 ot AR 5 UM

Bilan, wRIEA KB GSHEREFHIRS AL, JFHRFHYAABRDNLE, A
55 4% L% AL e CPU I ] FHTEAL BR & = i i) i R BT, A2 P ZE M Bt o b

BritbZ 5h, BEE—N5E 575 2 A 2 Redis AR S5#% o A0 B R4, 17 224 1 s () 3544 A 5
HA—FFaER, HER—DHAHNEIRIRE R OWN)—F A G # &b b 28 K & i [a)
H=F.

i, FibRFARAIE AR S, W SEHE R IHER SRR, TEBLR BORBIIEABL,
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9.5.2 fEMEMIER

P BR SR B X CPU B BRI R AUFIY . BF RS 7E B S A i T Wik A,
X AT DARAIE M B ok 39 8 R 4R A R AR AR BOR PT RO B0 B AT, JF ELMMBR A B A5 UR T 24 A4k
PR R, XSRS 2 7E M BRI I8 56 3 3 B L A B AEAT CPU i [H]

TEPEMBR SRR BB, EXNNFRBEAREH: MR- RELW, XA
RIRBTERAE D, IR A REX AR ASMER, €T & AR A 2B

TES FATE PR BRIy, QnSRBAE e R A AR W S A S, T S S R SR A B
Vil B s, A ENTRFAE B A SBMER (BRIEM P F3hihiT FLUSHDB), BAi1HEZE
AT LORE X R L VR —Fh At e ——JE I B B3 B o 1 T R BN AE, R S5 AR A
ZHACEBRHEN, XX TP REIEFAB T AFFH Redis [RFEHKE, FEAR I
HE.

BAETF, X T MEtEA CABHE, INHE (log), EXREMRELLGZE, XEA]
BT ARIE A, EEEARFEVIR, R I R K B AR B, PR
MR%5&RE & HEBENMER T, (HER EXEERIIRAFE, mmERT SN FREAE
B, AR AGE R A SR R AR E T E A

9.5.3 EHAMIER

ML R R AR R BR A HE R, X PR ER 7 7E B — (R R B B R -

Q ERHMER A K2 CPU R (E], 5 iRk 55 5 4 i 1oz i 1] 70 75 ek A

Q HEHEMERR R Z N, ANFIRAER .

SE S T 5 SRt 2 T o SRS ) — R S AT

QO i SO I S e 3 R — B (] A AT — O o S A, O PR A6 Y B A PUA T 8
I A R a0 W BR R AR XS CPU I [R] R0

Q BRibzAb, id i GE I B S, 0 R SR e A S8 s T R S i S e T R B
MR B

S UM 5 SR s X 2 180 5 A R R A DRAT B R B

Q R ERARAE AT R AR, R AT BB R ACS, S0 A o S s sl 2 18 e i g
M ERSEmE, LLZTHF CPU W8] 2 M I AELE M BRI 31 62 L1

Q R MERIREDATIEAND, SH AT AV R RS, T S A B3k SR s 32 R4 42 A Bk 5
i—tE, BRI NN .

Rk, R AE MRS, RS MOAREEDL, & B B MR B PAT

RHS FPA TR

9.6 Redis BYT HARRMIBRZRES

FERT—F7, FRATIHE 12 iR . 18 1 M B3k A s 30 T Bk = et S0 e A B S %, Rediis IR
%5 A S B {ol 2 P 85 0 S A B e SR S A G X PR BR e, R 588 T



FO¥F # &£ A ¢ 109

PAFR S 75 5 BEGE ] CPU ik (8] FILEE G 7R 9% A 7723 (8] 2 [8] BUAS- P45
DRI S AT — 1 8 e 248 o P A A 7 G S A 5 e SRt B E S T, TR ORI BIAN/NYY
h, FRATHEXT Redis IR 55 a8 H 1 1 M R0 2 S B £) LR SCBLBEA T LR

9.6.1 [EMEMIFRREEAISEIN

SRS BR RS db.c/expirelfNeeded BEEH, FTAIZEE B EMN
Redis i EHATZ BIE 2 THH expirelfNeeded PRI A BT 2R -

Q R AREE AW, B4 expirelfNeeded bREUR A M EE 2 A MR

Q R AsKE, IRA expirelfNeeded BREIASEIE.

2 expirelfNeeded BREUN WA 9-15 Fran,

expirelfNeeded BREURIR — LR, EFLAIEMSEIEPATZAT, M
BB, DA R G2 HE AR B o R

R, BRI M RE T BRI A AT expirelfNeeded R¥UMER, FTLIE
A2 B 52 BH bR BRCER 40 20 RE [ B A BT A LA S BBAS A FE SX P AR 0L

Q YRS, Mo RREFENFLIIT.

O MEAFESERE NI expirelfNeeded BB ERRET, MAERBEARE

R AT .

ZABF, B 9-16 B/R T GET S IPATHERR, FEXMPUTE RS, s Al

R SRR, SRS ARYE IR AT & & B E .

T B R PR 2
SET. LRANGE, SADD, HGET, KEYS%

Y

| ¥ i expirel fNeeded pR £} l

GET <key>

'}
|mﬁiﬁ%$émﬁl [ﬁ@anwma ||ﬁ@§@ﬁ
& 9-15 A expirelfNeeded FeMid iy [ 9-16 GET frdHthiTid

9.6.2 EHIMPRIRERAISCEL

AR E M BRE RIS redis.c/activeExpireCycle BREEEHL, &4 Redis Y
fikt 55 2% I A $4E redis.c/serverCron BREPITHY, activeExpireCycle RIS
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PR, ETERERIBEIA, 502 UoR PR 95 45 B SN BHEE, WBERER) expires F
Srp AL A — - R e R ], A PR AP A S
AL AT AR O CRS FR A F

t BABARENREELE
DEFAULT DB NUMBERS = 16

# RAENREERENEEE
DEFAULT_KEY_ NUMBERS = 20

t 2RER, DEREEHE

current_db = 0
def activeExpireCycle():

t MR ERENREESRE
# mERS BB ES R Y. DEFAULT DB NUMBERS E/h
# A2 DUR A 88 8 B Sl R
if server.dbnum < DEFAULT_DB_NUMBERS:
db_numbers = server.dbnum
else:
db_numbers = DEFAULT DB_NUMBERS

# A BOE E

for i in range(db_numbers) :

# Wk current db WES TREBHEEERE

¥ RETHRERFCRBNTREBARALEE—K

# f current_db EEH 0, FHEFH—RRH

if current_db == server.dbnum:
current_db = 0

+ KRS ELENKEE

redisDb = server.db[current_db]

# WEEEEIIM L, FHT-NMNELAENEEE

current_db += 1

+ BEREER
for j in range (DEFAULT_KEY_ NUMBERS) :

# WRBAEE PR AT AL, A4S AR

if redisDb.expires.size() == 0: break

# BEALIR A — AN A7 2 30 o o] oy

key with ttl = redisDb.expires.get_random_key ()

# RERETIN, wRAMAMERE
if is_expired(key with ttl):
delete_key(key with_ttl)

# BAEEEER, FilAE

if reach_time_limit(): return

activeExpireCycle PREH THERR AT LLSEINT :
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Q RBEUGEATE, M — BR8P I — E R PR ST A, I
Foe L o i S

Q 2/R7% & current _db &id® XAl activeExpireCycle RER A MIHE, I
fE F—¥K activeExpireCycle PREUFAIN, #E LKW IFEHITLAE, Hin
B, HRMAT activeExpireCycle BRETER T 10 SHEFERERE T, BATF
W activeExpireCycle BREBATES, KM 11 5503 PEIF t2r 4R I M B ook B i .

Q ffi#F activeExpireCycle RREMIAWIPAT, MRS 45 /B A B E# 2Bk
#—ih, XA ERECK current db AREEN 0, RFHKIFHHT KA
TAE.

9.7 AOF. RDB IS HITheex T HAgavAL 12

FE3X—17, WATHERIT LYY Redis i 55 48 H HAWBR WA, HE RDB AL
fit. AOF FpAfLINAE A e 52 il T R an i b B ESCHE P A Byt S0 6 A

9.7.1 45k RDB X4

TEHAT SAVE fin 2 S #H BGSAVE i QI — 9 RDB SCPFRT, A2 2 X B0 & b i
BETRA, OB ASPIRAFRIF A2 RDB XHFH.

BT, mMEAEEEFLET =R k1. k2, k3, HH k2 ELH, B LNTT
SAVE 1% 83 BGSAVE fr @, B8 k1 Al k3 M8 RF77 2 RDB XHFH, T k2
) 2= 4 22 W

PR, 000 P P & e BN 2 X A 0BT 9 RDB SUA- 38 Ui .

9.7.2 #HA RDB {4

TEJ5 5 Redis IR 45 250F, WIRMRS#8IF/3 7 RDB ZhiE, AB4 R4 #9655t RDB SC4F#HFT
HA:

O R ARS 48 A MR S5 FAERIETT, IRATERA RDB AT, BRIFSX SO RAE
BRI A, RIS ARBERE S, N gz, BT LS
XF#E A RDB 3CH4#) 3 IR 55 28 AN 25 1 LB W o

O WRAR S 25 UM IR S 880217, IEATERA RDB XFRF, XHHRGFRTA R,
ARG, B BABNBIEE S Ak, FEREMIRS AT E8IE R £ 5
B, MARSH#8 MIBIE FERE S a2, FTA—Mokik, i H1xT4A RDB S M
R %5 28 th A S i A .

HANET, EBIEEPLS = k1, k2, k3, HH k2 B2, Ba YRS

Ja Bl
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Q SRR A E RS W/EXETT, MARF R k1 # k3 BMABEHEE, 22
BB
Q RS 85 LR 55 SR G2 1T, B4 k1. k2 Fl k3 #LBBABIEAEE

9.7.3 AOF X#HBEA

Yk 55 % LA AOF e AR BT, WRBIEEPHENMBO LS, HELRA
P PE MM R s e M BR , IR 4 AOF SUAFAN S B R 33 A ak 3R St i 7= A= AT AT 5 i)

M3t B i T PR A e WA PR 2 5, FRIF &1 AOF Xf4FiE /0 (append ) —4%% DEL
4, R HIT R E BB .

AN, WRE P GET message frd, KBV HIK message #, A
IR 55 2 PR AT LA T =304 -

1) MWEHEPEF BIBE message .

2) iBfN—2%% DEL message 23] AOF X4,

3) AT GET fir4 % P ¥mik 7123 Al &2

9.7.4 AOF &5

FIAE AL RDB SCHFRFZEL, 7EMAT AOF EE M2, BF S5 E b it T8
7, DN EASHRFRIESEM AOF X,

24000 F, IBRBERETAE =8 k1. k2. k3, HH k2 B2, Bafki#iTE
BTERy, BFRSx k1 f k3 #7EE, i k2 WL 2,

B, BdE i A ST AOF B i U

9.75 Z=H#l

RS A B AT R IR T I, MR 5545 54 1ok 30 S A Bk s 47 ey 2 IR S5 8 2«

Q FEARS SR — e, & 8w A IR %58 K% —1> DEL 4,
ORI A iR 55 5 I B a1 A

Q MR F S ERATE P om X B e a2 0, BMERE DS B A ok MR, i
FEYRSE AR AL BRI 30 B0 B — R R b B S

O MRS58 RA R RS 48 Ok #) DEL % 2, AaMBrd .

of

38 1o H 3 AR 95 A% o 45 i AR 55 2% Gt — Hb W B o A AR N
B, AT RLORIE 3 IR 55w E00E A9 — Bk, WiE R X Y W
A}E‘@ ﬁ Aﬁ%%m%#&?iﬂﬁ%%ﬁ%ﬁ%ﬁ message message
B, 3T S0 R 25258 B 1 5 ) o S RS AT 7 CRBIH LBan)

HAGIF, A3 MRS 25, 0160 B B — ==
ERIRAEE FIFE ) =1 message. xxx fl yyy, H chid =

message AL, WM 9-17 B, B 9-17  F MRS 2Lt e (1)
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WX B A % P i ] MR 55 48 A 36674 GET message, ARAMIRSE 29K KB message
O, HEMRSHBIHFASHER message &, MREUEHR nessage BHIEIR FIHE
Fidi, SUHAR message BIIFEA SHI—FE, WA 9-18 FrR,

EREH MR %8
&3 WA
message message
(e#) (ex) GET message -
|| 3R Elmessaged® #9 1
XXX KXX
yyYy Yyy

B 9-18  EMMRFEMBRL IR (2)

BiFERZE, AE PR ERSIFEEMS GET message, IPAFRF a8 XA
message &AW FRFHZESMER message 8, MF iR EZS RIS, I E MRS 4
&i% DEL message g%, WK 9-19 iR,

EREE MR 4%
W E BEE
GET message DEL message message
@\ D) s XXX (eiti)
vyy —
B 9-19  FMARSAFMERT g (3)

MR % s fE W B E R & 2 &k ERHE MR 428
DEL message frdZJ5, 14 BRI g P
FHER message B, FEXZE, EMRSE xxx XXX
A AR S W message T, WA YYY yyy
9-20 7R -

[ 9-20 3= AR F-#u R B (4)

9.8 HUEEEAD

03 P E R Redis 2.8 RUASHE A HRE, XASTHREWT LALEZ P il of 71 3 45 5 53
EEEE, SR AMBIRE PR, AR A2 AT IR
BT, LIFAUSRAR T & P Sminfi3RE o S8R £ X message BMATHIATA

e
127.0.0.1:6379> SUBSCRIBE _ _keyspace@0_ _:message
Reading messages... (press Ctrl-C to quit)

1) "subscribe" /7 ITHEER

2) "_ keyspace@0__ :message"
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By AR

3) (integer) 1

1) "message" // #4T SET 4

2) "_ _keyspace@O0_ _:message"

3) "set"

1) "message" // #4T EXPIRE %4
2) "_ _keyspace@O_ _:message"

3) "expire"

1) "message" // $4T DEL %4
2) "_ _keyspace@0_ _:message"
3) Ildell‘

WA & v 098 W B, %6f53EH SET. EXPIRE, DEL =4 X1 message #4171

L (o

XK FEANEMAT T HA®mS” #E AR A A [E) A ( key-space notification ),

Btz 4, B4 5 —EFR N EEHEA (key-event notification ) HIIEE, EIEEMNE “H
MM 2BPIT T,

PAR A S @ M g, RS ER T % 5 S ] 2RI 0 5 % B b BT A AT

DEL fir %> (5t :
127.0.0.1:6379> SUBSCRIBE _ _keyevent@0__:del
Reading messages... (press Ctrl-C to quit)
1) "subscribe" /7 TR R

2) "_ _keyevent@0_ _:del"
3) (integer) 1

1) "message" // # key #4777 DEL &4

2) "_ _keyevent@O_ _:del"

3) "key"

1) "message" // % number #47 7 DEL #4
2) "_ _keyevent@O_ _:del"

3) "number"

1) "message" // % message #1477 DEL # 4
2) "_ _keyevent@0O_ _ :del"
3) "message"

WIEAFIREME/R, key, number, message =G EIAITT DEL @4,

k%5 #RECE B notify-keyspace-events IR E T IR 55 %% BT & 256 1 HI 267 .

O AHIEARS 28 & X BT A R A A2 [BE A S A, T OB R T A{E IR B AKE,
Q MiEAR S5 88 &K B A AR A 2 (R A, T ORI O i B 0 AK.

Q LIRS 88 &% A R S 1, W LA ST I B N AR,

Q HibR S &% R AR MR R EA CH s Bl A, LA ETAE R E N kS,

Q MibMRSAF R AR Y REA LB EAHE R, TR RERE N B,

KT HAE @M TEM AL, LUK notify-keyspace-events $ET i E L%

H, Redis KE T CHE LM TREMANNH, XERERKR.
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TERTORMA A, RATRAE B K el o e A9 Se B

9.8.1 KRIXiEH

KRIEBAEEE BN EERM notify.c/notifyKeyspaceEvent BREEEILH

void notifyKeyspaceEvent (int type, char *event, robj #*key, int dbid);

PR type BEUR YATARZE & 2% A0 M AR, B SR 508 R 4 Y7 3l 2
BREIR S E notify-keyspace—events I Tk E MEMIER, Nk ERTE
153 A

event, keys fll dbid /M RFHM AR, mEFHNE, UL BEHMOEHEES
i, PREEARE type SBUARX =N SEORMEFFRAMNE, LASREMGE F R HE 4 o

B 24—/ Redis iy 475 B & 26 B8 PEE MO BHEE, %A BB R B A notify-
KeyspaceEvent PR¥(, ] sRE& M58 %S 5| K FAHHEE R

B4n, AR SADD g4 S5 B iR # saddCommand fH H— A5

void saddCommand (redisClient *c) {

/] ...
/! WEREVPFE-NTERERDHMW, BLABATUTER
if (added) {

Il s

/] REFEHER

notifyKeyspaceEvent (REDIS NOTIFY SET,"sadd",c->argv(l],c->db->id);

/o

)

24 SADD 2 AWM E SR T —MEGLRZE, oM@, ZEm
)25 R K REDIS_NOTIFY SET (RARXE—TEAGREH ), BHH sadd (RRXEH
1 SADD fig 4> BT 7= A= B985 ).

LLF &7 —1F, BRT DEL 2 WL K delCommand MFH—FB4-A0HS :

voi delCommand (redisClient *c) {
int deleted=0,7j;

// BH ARG

for (j=1; j<c->argc; j++){

/1 M
if (dbDelete (c->db,c->argv[j])) {

/...

/] MBERS, REHm
notifyKeyspaceEvent (REDIS NOTIFY GENERIC,
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"del",c->argv([j],c->db->id);

/...

}

/..
}

fE delCommand PREH, PREGEDIFTA M AS, HEMBREMRIIN, ZX@EMA, #Hm
92 %K REDIS_NOTIFY GENERIC (R/AXZ—MERERMER ), ZHKN del (R
X AT DEL 44 =4 3@ Al ).

FHoAth % 3238 SN A0 R B A notifyKeyspaceEvent BREA 7 LMl saddCommand,
delCommand l, REAHENSH AR, # FRRKRNKFEF notifyKeyspaceEvent

PR S

9.8.2 ARIXBMAITI
LI FJ& notifyKeyspaceEvent pREUHIDH{CASSEHL .

def notifyKeyspaceEvent (type, event, key, dbid):

# WREXNBETRMAEBANR RN E S, HLERER
if not(server.notify keyspace_events & type):
return

# R B
if server.notify keyspace_events & REDIS NOTIFY KEYSPACE:

@ REBWHE  keyspace@<dbid>  :<key>
FHENHTR L NEH <event>

# WHEFE AL F
chan = "__ keyspace@{dbid}__ :{keyl}".format (dbid=dbid, key=key)

# R

pubsubPublishMessage (chan, event)

# REBEHEL
if server.notify keyspace events & REDIS_NOTIFY KEYEVENT:

# ¥ B R EASBME  keyevent@<dbid> :<event>
FHEHREFUHER <key>

# MEMEL T

chan = "__ keyevent@{dbid}_ :{event}".format (dbid=dbid,event=event)

# Redm
pubsubPublishMessage (chan, key)

notifyKeyspaceEvent PREIRATILA T #21E:
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1) server.notify keyspace events BYHE R AL E notify-keyspace-
events T BEMME, WRAENEMER type MRS A AV AZL P EINIER, IE
2 PRE S BRI, AR BhE.

2) WNSELAE YA RS AR AL KRB A, IR AT — 2 RS R I IR 55 2% 2 A i
RrkEEssEE A, RN, BERSWEIFEREMEA.

3) F\Jn, REGIRS 2R E A AREEAED, WRAFNE, BFHamiit
Kk AR

%4k, pubsubPublishMessage PR{JE PUBLISH fiy % 0SB R H, PATIX A bR %K
2 [6) F AT PUBLISH fix 4>, VT e 50808 22 38 0 04 2 7 v A0 381 B9 1 8L 32 |l X A pRBUAR HH 9
pubsubPublishMessage FRECEARKSCHATI A IS HSE 18 &,

9.9 EROmM

Q Redis M55 28 1) Ir A R FERRORAFAE redisserver.db U, AR 1 A0 40
H redisServer.dbnum BHRF.

Q % P o B s B bR B EFE 5, iEEFS M redisserver.db AT AFITE
e U5 A [] B B P -

Q BdEEFEH dict Ml expires ANFHMAR, H dict FHAFTIRAFEEN,
i expires =40 £ 57 R A7 58 A o A ]

QA8 e b = SR R, T DA X O JE A SR R S A MR Y

Q Bl s SR — AR XS, AT LU AR B —F Redis AR A, AHEF
FFERNER . BAERMNR, EAWER . JIESRMAFESIR, /25X FA i,
MR, EAE. FIREMEFESHE.

QO expires FHAYESS R BEEE A8, MEINC S T 808 AR A S et E, o
AR a2 — A Z R B UNTX B [EE

O Redis {87 FFE P4 M 153 0 300 ) 55 5 e S Sk AW B o 3009 Bt = A M B SR s R el 21
HAGRE A HEFT I BRERAE , 0T 54 35 s ) g R — B ] 3= 80y A 0 - AT B e e

Q PUT SAVE fp4 5 #F BGSAVE 4 i = A4 RDB XA A& L e,

Q #4417 BGREWRITEAOF % fiir=E &S AOF X AL EE L.

Q Y- IRz e, REESSEM—% DEL 4 33 A AOF XIFH AR,
X A o o A

Q Y FRSHEMEE— Rz G, Eamia MRS k% —% DEL 4, Bl
T 85 ek S

O MRSaEE AT Rt AL BEERMBRE, MRS/ EY S AR DELWS,
ARG — . LAk A Ak 1 B A B SR T LAGRAIE 3 MR 552 B0 i) — B

Q 4 Redis 2 XM EIREHITBRZ G, RFSHSSARIEECE 7% 5 i & 2% R A .
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RDB ff AL

Redis & —/M{E X KOt PR AR 55 4%, IR 55 a8 il % A S B AR Bi i, sk
25 O P b ST AL SRR BN, O TOTRER L, AR RS 28 P AR S B AR E

I A BB X GE PR A B PR 2 o
AN F, B10-1 JBAR T — 1N a& =1 Redisf}i45 4%
B2 B R Y Redis IRSF A%, X = HH8 LA HRPE 0 B | Bl 2
R RO PR v 0 B X R 2 0 Ak 55 2 19 BB kI | vl kI | vl kl | vl
){kﬁc k2 v2 k2 v2 k2 v2
% Redis RAFHGERE, tHacmn (LS 12 B B | v

B B8 7 7E N AF T B B8 FE R SR A Bl s £
i, Ba—BRGSHHARREY, REHFPOBIEEREBSHEANN,

FT @YX N8, Redis #2447 RDB fFALINRE, XATHEEAT LUK Redis FENFEH
B PER S RAT B WA B, R B AN E R

RDB 5 AfLBER] LAF-shPhdT, tonT LUAR 38 AR 55 28 Bl B e 100 2 AT, % ohee T LUk 5
ANIE] A B PER AR A7 B —4 RDB X+, i 10-2 iR,

RDB FFA LTI 8 A= AL RDB SCA— A2 i FE 48 i —dF i SO, 38 b i SCFnl BAig
J54: i RDB SCRR S BRI 10-3 i

BimpE | RIEA RDB ‘ ¥iEE \_ B

B 10-2  HEHEERARAF N RDB U4 A 10-3  F RDB SCASEE REHE PR S

% RDB X BAR AR B HEA, FTLARP{E Redis RG2S EFRB Y, H ZFIZ4T Redis
fike 55 % B9 BALEHL, {2 22 RDB XA SRAF7E, Redis Al 552858 AT LA R & R of R 00408 2
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REH SN A Redis [R5 AHRAFFIEA RDB XF#9 753, , B UL SAVE @4 Fl BGSAVE
B L BT

ZJE, AESMENA Redis R55 4% A SHRFF I BER SCBLREE .

TEN AR T RAFMERA RDB X H AN EZG, BT TEH 54T RDB U i
BANHREST, FFUL X LR M A5 A% S,

FEATEH )G, AT X LPRE RDB SUAFEAT T ff#E, 2 i~ 2 #95C T RDB X
B RTRBABISEBRRL A

10.1 RDB X#HBIGIRSHA

BB Redis i o] LA T4 RDB 34, —4~& SAVE, 55— BGSAVE,
SAVE fp 4 £:PH 2E Redis IR S5 #5 2, EH P RDB X4-BIE 525 N 1E, 7EIR S w8 FLpH %€
M), AR5 28 A BE AL AT AT Ay 210K

redis> SAVE // %4 5 3 RDB X A2 % b
OK

Fl SAVE 14 HEFHZE RS AR RO MIEAF, BGSAVE 4 &WRA W — 1T, R
Ja B FHFE AT A1 RDB U, MRS4HER ( QU ) dkSeab B ay 438K .
redis> BGSAVE // R ETFHAE, HmFHRA#E RDB X

Background saving started

£1)% RDB X H2CFR TYEH rdb.c/rdbSave BRESEHL, SAVE #3521 BGSAVE 54
SR R XA R %, 8 AT DA AT DA B 8 b B H X W a4 22 (8] A (X 51)
def SAVE() :

4 % RDB X1
rdbSave ()

def BGSAVE() :

# BlETFIHRE
pid = fork()

if pid == 0:

# FHA2 A T4 RDB X
rdbSave ()

# TRZEHRHRREARES

signal parent ()
elif pid > O0:
¥ RERKELERLER, FELRGEFTFHRENES

handle_request_and wait_signal ()

else:
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# A0 L

handle fork error()
FIdi il SAVE £ 4 5% BGSAVE 54 8% RDB X A[F, RDB CHFHIEA TAHERAENR
S ana s A AT, FTEL Redis HFBA % TTR T A RDB SUFI) S, B Redis it
55 A2 G SR B RDB SCIFFFTE, 'ERt4 B 313 A RDB (4.
PAF /2 Redis ilR45#% /5 shEHTERR H didsk, HpE "k H&E DB loaded from disk:... #f
JE R %5 28 7E M Ih # A RDB SCE 22 [ HTENEY -

$ redis-server

[7379] 30 Aug 21:07:01.270 # Server started, Redis version 2.9.11

[7379] 30 Aug 21:07:01.289 * DB loaded from disk: 0.018 seconds

[7379] 30 Aug 21:07:01.289 * The server is now ready to accept connections on port
6379

FIMER M, PN AOF SO R TE H 49 338 7 Lt RDB SCHFRE B2 &, Frld .
O WRRFEIFE T AOF FrALIhEE, IRAMRS %8S 15c(E FHl AOF Sk if IR B i
FERZS o
O HATE AOF #HAMLIhREAL T RASET, R4S 2542 F RDB S04k R R B RS
IR 5528 0 0B 2 R A S S TR U PER S O AR AN P 10-4 B .
#H A RDB X 5EPR TYEH rdb.c/rdbLoad BRETER, X REH rdbsave pREL
ZIa) i 2 a] LA 10-5 FoR,
A 45 28 53
v
PATBARF

ELFFE AOF AL ThfE?
= BEE rdbSave X
. e RDBHE
#AAOF x| [RARDB it

P 10-4 IR 55 25 BRSO i T A AR & 10-5 @IEFMFA RDB X

10.1.1  SAVE S HTHIRIER S 2R

TR B, 24 SAVE A UATHE, Redis [R5 25 S WILIE, FFLLY SAVE fr 4 EAEH
1T, % PR R I 4 R AR B 4.

R TENR S5 8T 58 SAVE @ . EHIFIRHER M SR ZIG, BPIMERNMAA S
Boah s,

10.1.2 BGSAVE #p$HYTH RS BIRE
[ % BGSAVE fir 4 BRAF TAE Rt TR BT, BT LAfE T HE R 0% RDB SCHFi i
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o1, Redis IR 45 250598 AT LALKSEAL FR R P i A 238 oK, (B2, £ BGSAVE w2 PhATHiIA],
fIR % #e4bFE SAVE . BGSAVE . BGREWRITEAOF =547 X2 FE i A Fr A .

WG, 16 BGSAVE w4 PUTHN, &Ptk ik K SAVE A e RG4S, IRaHEE
1 SAVE 454 1l BGSAVE 4 [lB PAT RN Tl SRR (RG4S ) A2 R APty
Wi/~ rdbSave W, Bk R

HYK, 1€ BGSAVE 4 PATHIE], % P im & %5 BGSAVE 4 SR F4iE4, Hh
[ B RAT P> BGSAVE fin 4237 36 4 5% o

5 J5, BGREWRITEAOF F BGSAVE Wi/ 4 A GE R i $1 AT

Q U BGSAVE fin A IETEIAT, R4 % F' ¥ K ik BGREWRITEAOF fin % £ R B

BGSAVE 2 PATE R Z G HAT -

Q 41 BGREWRITEAOF 4 IEAESAT, HRAZK P i & 3% ) BGSAVE fin 4 &4 iR 55 2%

a4,

[K 25y BGREWRITEAOF 1 BGSAVE WA~ 4 i 55 bR TAEER i F#E B IAT, PrLiXmif
AR TR A=, RNRERIPUTEN R R — MR E % E—3F
KFAFHRER, I EXPAFA RN HT KR OB RE ARE, XEARTAZRE—
MFER

10.1.3 RDB M4ENARTHIIRS EFIRZES
I 45 287648 A RDB SCHEAIA], &— HANFHEBRA, HRIBA TEZR ML,

10.2 Ba)ERERE

£ E—1, BAINE T SAVE 55 BGSAVE WSEB ¥k, FHH M T X P44 7 3
BT BB X SAVE fn 4 IR 5 25 S B ATIRAF LAE, BGSAVE 4 W B F R AT
PR TAE, FTLA SAVE fip % SBHFEMRS 2%, T BGSAVE fn WAL,

5 k1 BGSAVE 14> 7] LATEA PH ZE AR 55 25 R B 00 T 44T, BTLA Redis fuifF A Pl i
BRSAFECE K save I, LIRS 8% FFE— Bt B] B ShHAT—IK BGSAVE 4.

P LU save I EZMRAFRMN, EREHPEE-DFMHHE, R5H
W2 AT BGSAVE 54,

2B, TR RS AR AL, TR

save 900 1
save 300 10
save 60 10000

A2 REW R LAT =AFFPREE 1, BGSAVE 8l AT :
Q MRFAE 900 BPZ N, XBIRERAT T2 1 WER.
Q MRSFAS1E 300 BbZ N, MBURAEBEAT T 24 10 R,
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O MRF457E 60 B2, XEHEEH#FTT 24> 10000 WBH.
ZABIF, LAT 2 Redis IRSF25FE 60 P22, XIEdRE#HTT T 24 10000 KIBERZ G,
i %5-#% B 34T BGSAVE i A BHTEN R A H & -

[5085] 03 Sep 17:09:49.463 * 10000 changes in 60 seconds. Saving...
[5085] 03 Sep 17:09:49.463 * Background saving started by pid 5189
[5189] 03 Sep 17:09:49.522 * DB saved on disk

[5189] 03 Sep 17:09:49.522 * RDB: 0 MB of memory used by copy-on-write
[5085] 03 Sep 17:09:49.563 * Background saving terminated with success

AT T ROAE S, ROTEA A Redis IR 55 av 2 WTHRYE save IR E IR F
F, BBhAT BGSAVE i,

10.2.1 RERESEM

Y Redis iR g5 A% st , FP ] LGl 16 2 B B SCHF S E A AR S BB T A E save
eI, R BA £ E save @1, IAMRSAREN save BB EBINFAF:

save 900 1
save 300 10
save 60 10000

E, RFBETF SR save W BEHRFSRM, REMRSFRE redisserver
L5 saveparams JBIE:

struct redisServer {
VA

/1 RETRERMFHHA

struct saveparam *saveparams;
7
}i
saveparams BYRE— M4, WAPHWENTEHR 1 saveparam 51, B4
saveparam Z5HERRIE T —A save BT B FHRAF RN

struct saveparam ({

/1 B¥%k

time_t seconds;

/1 BEHK

int changes;

}:
Hanii, W save IMAIE B LI &4

save 900 1
save 300 10
save 60 10000

IR 2RSS RS saveparams B4R & E 10-6 FiRBIEET .
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redisdarves saveparams [0] | saveparams[1l] | saveparams[2]
seconds seconds seconds
saveparams |—> 900 300 60
changes changes changes
1 10 10000

B 10-6  fRRS5 AR P O RAF R AF

10.2.2 dirty 1T#4(38F0 lastsave BtE

B T saveparams A Z S, REBRELHEREFE —1 dirty HESE, UE—F
lastsave B
Q dirty iHBEICRERE E—RBINAT SAVE 2 & BGSAVE 4 Z)a, 4%
AR EERE (RGBT WA RIEE) #7720 RENR (BFES5A, Mk, &
BEERAE Do
Q lastsave @2 UNIX BB, D5k 155 88 b — RS AT SAVE fig 4 5%
# BGSAVE {4 B[]

struct redisServer {
It wia

/] BEITHE
long long dirty;

/] £ —RIAT RS B[R]

time_t lastsave;

I aas
bi
YRI5 AR PIT— NIRRT S ZE, BFMAX dirty IHSHEITER: &
ST ZOWBHEIE, dirty HHEERMEREME L,

g, RFN— DA R R EE

redis> SET message "hello"
OK

AP 28 dirty HEEREIEHE M 1.

ijﬁﬂ, ﬁﬂ%?ﬁﬁ]l’ﬂ—ﬁ‘%ﬁ“%ﬁbﬂiﬁ‘%ﬁﬁ? redisServer

redis> SADD database Redis MongoDB MariaDB sia e

(integer) 3 dirty

B AR 24 dirty HECERRER 3. —=

F10-7RR TIRFHRE P A dirty iH & 1370270404
lastsave JB¥, BBINITF:

Q dirty i8R HOMERN 123, BRMEB[ELRBEEZE,  E10-7 REBZRERH
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SR RS IEHEAT T 123 B,
0O lastsave BHNLCRE T RS ERPIT R BRAMERRE 1378270800 (2013 49
A 4 HZr}),

10.2.3 HKMEREGREREHIE

Redis IR 55 2% B B HE$RE B8 serverCron BRIA B 100 ZMESPIT—IK, &K
BOHT X IEFEE TR S 88 EAT4EY, EMHP I TEMERE save W AT B KR
G RBCAWE, WRWEENE, SPIT BGSAVE i’

AT /R T serverCron BB BRI A

def serverCron():
$ ...
¢ BT EGRERN

for saveparam in server.saveparams:

¥ HEER LABTREREE SO

save_interval = unixtime_ now() - server.lastsave

# WREFEERSWBRAKBI RS RENREK

# JF ELEE ¥ b ok (R A oy B (5] AR 1 A4 P RCE B I

¥ AAPATRAF B

if server.dirty >= saveparam.changes and \
save interval > saveparam.seconds:

BGSAVE ()
¥ s
BT 2B KE saveparams AP WA RERM, REFEE-FEEHLE,
AR 2 B 55 i Sk 22 /AT BGSAVE fin % .
2GS, AR Redis AR5 2809 HATCIREI0AE 10-8 Fizs .

Bl 10-8  RFaRZS

redisServer saveparams (0] | saveparams[1] | saveparams [2]
seconds seconds seconds
saveparams |—» 900 300 60
P changes changes changes
dirty 1 10 10000
123
lastsave
1378270800

R4 M4 EfE] S F) 1378271101, HuBIE 1378270800 K 301 B2 )5, REBK A FY
PAT—IK BGSAVE 174, BN saveparams M —MEFESRM—300 BZHAHED
10 KB —E L8 2 .
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R BGSAVE fEAT 5 #2552, ARA K 10-8 AT/ B R 55 25 R K S 3 M A 10-9,
Hpdirty HESCLWEEE N 0, 1 lastsave BB EH KN 1378271106,

redisServer saveparams [0] | saveparams [1] |saveparams[2]
seconds seconds seconds
saveparams |—» 900 300 60
changes changes changes
dirty 1 10 10000
0
lastsave
1378271106

[ 10-9 4T BGSAVE Z 5 RS 2Rk

PA B3R Redis AR 55 88 MRYE save ST EMRIFRIF, HIIPUT BGSAVE %, #
A7 18] Bl P 50 P A £ S R

10.3 RDB #4543

EATEZHIMANES, BRINAT Redis RFW|AFFEA RDB X7, EX—
T, BATEX RDB XA ST A, H U SUE &I 4TI L.
FEl 10-10 J&/R T —A~5¢% RDB XA & &1~ 8 41

IREDIS [db_version[databases|4EOF lcheck_sum

/€ 10-10 RDB 3C{4454

P
) ER

AT FREHEE, #3E, ¥F, B10-10 PRALXKBE£EAFTFE, AL EEE4k
TR EFHIE, AFRETHTA RDB 44 # B AR E /X — A0,

RDB SCfF ) E Tk /& REDIS #4r, XM EKEN 5 797, RFF%F "REDIS" HA
T BT, BT ERASER, REREITRA MR RDB .

Moz

T B ARDBIMBRAMA-_BMHEE, WRACEHS, AT HMERL, £MNA
"REDIS" #54&%& 'R', '"E', 'D', 'I', 'S' AANFH, mAREF '\0' LEAFFTHC
FHEER'.'E', 'D', "I', 'S, '"\0'., AFEALGHITAAL, ABETHHA RDB
S 25 H P ARl AR — AR

db_version KEEN 4 97, EMER-ITFHBRROELE, XMEHICET RDB
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XAFHIRA S, i mo006" AL RDB U A A AR A3 H 455 RDB
AR EEH
databases MU EEFNIAEB S MEIEE, LS AEAE P i S X B0 -
Q RMRFHOBIEERENT (FEHIEEREZWN), RaxX Mot hzsE, KE
N0 FHI,
O WRARS #HOBEEFERESNIES (AED—MEEEEIES ), BaXEadhdEss,
FRYEEAE PE P CRAF SN AR, . BRI AR, XA K BB A BT AN .

EOF HEMKEN N 1 77, XNEEIREER RDB X IEXAEMS R, YiEARFHE
FXAME AR, B A AR T A B AL S RATEET .

check sumE—1 8 FHKMNEMFSEE, RFE—ITREM, XMEMEREFHE
X% REDIS, db_version. databases. EOF WMo MNAEHITIHHEMSHMN . REH
FEEA RDB CEE, S8R ARE I H KRB S check  sum Fric ® A E KT
XfH, LAHOER# RDB X2 EA M E IR ARF R B,

YE R T, B 10-11 /R T —4 databases i 4>r N a5 B RDB XX 4F: X HF ki
"REDIS" E/RXZE—1 RDB X}, ZJ/5H "0006" RARXZF/SHA RDB X4, AN
databases A%, TLMRASZ G HHERE coF i, HJFM 6265312314761917404
JE SRR SR A,

| "REDIS" l"OOOB"LEOF I 6265312314761917404 ]

10-11 databases #4325 H# RDB 304

10.3.1 databases Z[9>

—~ RDB X4 databases #84+A] MEFEE S IES BdEE .

fldn, MERSHRG O SHIBEBEMI SHEEIES, BMARESHEGUE 1WA
10-12 fif 75 ¥ RDB 34, B database 0483 0 S5 B b 19 BT A 0 0 5088, M
database 3 Nt 3 SEIRED A BEXNEEE.

| REDIS Idb_versionl database 0 ]database 3| EOF Icheck_suml

B 10-12 AP R B R RDB SR B

A~ E 2 BliE FE7E RDB U4 HH#8 7] LAR4#FA SELECTDB., db_number. key value_
pairs =44y, WA 10-13 fis.

ISELECTDB db_number I key_value_paifg]

/€l 10-13 RDB U i %0s FE 45 #a
SELECTDB W EMKE N 1 F, YiZABRFBEIXMMEARHE, BHGEE T REE
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AR — AR S

db_number fRFFE —MEHRE SIS, RIESHHIK/PAE, XAESEAET LR 15
. 2 FWHERE 5 FW. YEFIEA db_number FAZJE, RMEEFSFA SELECT @4, R
A OB e S W A TR PR DD, (A5 2 5 B A BB AT LA SR B A A 588 P v

key_value_pairs B4R T 80E FE b B BT SR (BN S0, an SR R0 4 A o 30 et
], AR 23 Bt ]t 2 A (X DR AP AE—i2 . ARSEER T B . KB AELIMEEA T
WA A %5 & AR, key value pairs #rMIKEWRSA AR,

fE R 61, B 10-14 7R T RDB X, 0 5%

P (25 | SELECTDB | 0 I key value pairs |
735, B 10-15 MR T —AN5e 889 RDB 3CfF, 3C 1014 B LH T B

PHPaE T o SEUREM 3 SHIEE

| REDIS I db_versionl SELECTDB lO l pairs | SELECTDB J 3 lpairs I EOF I check_suml

P 10-15 RDB Ui 980 e 45 H 7

10.3.2 key value_pairs 2%

RDB X ffH#%4 key value pairs SRSM#EMRAE T — Pk SR AFREXT, iR
BB A I I R] B, 2 R X At B s () e SR A AE N

A it e E] A B (LG #E RDB U4 R 1 TYPE, key. value =F4r4HAR, /A 10-16
B o

TYPE jg® [ value WA, KEN 1 FY, HAILEUTHEREKAH S 4.
REDIS_RDB_TYPE STRING
REDIS RDB_TYPE_ LIST
REDIS RDB_TYPE SET [ TYPE | key | value
REDIS_RDB_TYPE ZSET
REDIS_RDB_TYPE_HASH
REDIS RDB_TYPE LIST ZIPLIST
REDIS_RDB_TYPE_SET INTSET
REDIS RDB_TYPE ZSET ZIPLIST
REDIS RDB_TYPE HASH ZIPLIST

PLEF A TYPE B EREMRE T R R AR E R ERG, YRS 2iEA RDB
AP R X BE S, B FSARYE TYPE (5918 3k P QAT e A R B value BB
key fil value ZHHIGRAF T EEEXT B BEXT S FE T4

Q H key BRE—NFFBEXER, B4 M REDIS_ RDB_TYPE STRING K

B value —F ., BIBHBTKEMN AR, key WKEBRSHE AR,
Q MRE TYPE KBKAR, LEREFANEKENAR, R value MWK E DS
BIIAE, AWRESTEMEASR TYPE KAK value SHEFT R,

B 10-16 Ay ad s (] A (e %

[ S I iy A i W WA
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A i e ] S ELXS /2 RDB SCFh S5 H an P 10-17 s

IEXPIRETIME_MS | ms | TYPE I keyl valuel

P 10-17 A7 Sy [e] SR X

A o e ] R BEE X TR TYPE, key. value =/NER4 MR L, FIRET 4B
AN HE 3ok HA ot ] i B (B X B9 TYPE. key. value =P ME X TELME, & FHEH
EXPIRETIME MS flms, EfIMEINT:

O EXPIRETIME MS WEMKEN 1 797, EHEMEARF, ETRERAKHRE—

A LAZE R A A 4 3o B B ]
Q ms B—1 8 FHKMFEMFSEE, idxENLZRNEAA UNIX AfEE, X4
Fisf ) R 59K A B (X0 14 ok 40 s [
VERBITF, B 10-18 JBm T —AN84 o gt [REDIS_RDB_TYPE_STRING | key | value |
Tl - F ERBRAELXT B 10-18  FEi 906 TR 07 e AR

P 10-19 7R T — a7 A 1o 30 Bsf 1] ) 4
fExt, HeperinEh 1388556000000 (201448 1 A 1 HER ).

| EXPIRETIME MS l 1388556000000 lREDIS_RDB_TYPE_SET I key[valueJ

10-19 A o SR ] A 8 B (DX 7 1)

10.3.3 value B99RE5

RDB U A value BAHRRAFE T —MEXM R, B MEXREZEEIEH 5 Z X
B TYPE idsE, MIEXBMARE, value HrH4H . KERSHE AR,

FERE T ORI ZA/DT R, BATH 59 8RR R J B B (E X B AE RDB S B AR AT
G54

L
<) ER

AN 42T & 5.%) 69 &4 REDIS_ENCODING *%BE LA 8 F PN Lid, wRELT
TAEEBM—TF.

1. FRFBEYR

Wi TYPE (J{H K REDIS RDB TYPE STRING, HF4 value REFHMIELE—IF4F &
X4, FABRMNRAMBATLLIE REDIS ENCODING INT B{# REDIS_ENCODING RAW,

R F 57 B XRS5 REDIS_ENCODING INT, AR i BANT &R Ah R A7 i 2K BEAR
Bt 32 SLAEERL, X FPGRAD A XTEKE LA 10-20 BT iS5 AR AT

H ', ENCODING # {H W LA /2 REDIS_RDB_ENC_INT8, REDIS_RDB_ENC_INT16
5, # REDIS_RDB_ENC_INT32 =/ H &K H P —1, B354 %K RDB XA 8 fi
(bit), 16 ek 32 (RMAFEHIE integer.
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20001, R FR RN R PRFER R LA 8 MR FR R 123, BAXIHER
7E RDB Ui R AF O S5 FK an B 10-21 Fis o

l ENCODING | integer ] [REDIS_RDB_E’.NC_INTB' 123 |

[ 10-20  INT a1 B X R RAFEE B 10-21  FH 8 (R fRAF R )+

R FF RIS %S A REDIS _ENCODING RAW, ARAEHIX RFMEFHRE—NF
FFEpfE, RIBFARKEOARR, A R4 ELS BRI R R XA TR/

Q WRFRBRORENTET 20 F, WAXNFRH S EREWIFERTE .

O WRFRHABOKEKRT 20 F1, BAXNTFRBEGESRZE FRF.

AL
< ER
VAL REBEIRS BT T RDB XH EH AL HE N TITH, o RIBS 2
%M 7 RDB X#E% 4k, A4 RDBEFEALEHE6F XEAFFF S,
BEHAZ 8 TASLH redis.conf X#H P X T rdbcompression it &5 ,

% T WA BER O FATER, RDB BRFLUE 1022 FiRM&EHE ToToon
RAFEFAE .

P, string MAMRE T FABEAL, i len (R TFam 102 EREFEF
KR, X FESE 0T/ %, RDB BEFLUIE 1023 iRty RORESH
KARAF LT

I REDIS_RDB_ENC_LZF I compressed_len Iorigin_lenl compressed_string I

B 10-23 455 FR R IIRAFEH

H, REDIS_RDB_ENC_LZF ¥ EAREE FH B C L8 LZF HiL (http:/liblzf.plan9.
de) i T, BEARFEMBIXNHEN, SWIEZ/5H compressed_len, origin_
len fil compressed _string = # 4, M FHABHETHEES: H P compressed_
len I RHRFAPHEERZFEHKE, 1M origin len ic 5% A2 7 FF 5 R M K,
compressed_string iR MR ESZ TR

& 10-24 7R T —MRAGFREH TR B0 T, HPFRABHKER 5, FHEN
"hello",

10-25 @R T — N RA G TR S B, WEFTLES, FRBEANKER 21,
EHZIEHRRERN 6, ERHZIFHFHBANFTR "raaz??", Hi » RRMOEEEAFRH
TE A ATEN R Y775

| REDIS_RDB_ENC_LZF | 6 J 21 | "2aa?22" |

B 10-24  JCIEZE AR B 10-25  FE46JE T4 e
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2. BIFRIIR
ik TYPE M{HF REDIS RDB TYPE LIST, #4A value fRFFMIHEZE—1 REDIS
ENCODING_LINKEDLIST #f%% X142, RDB SCHARFEXFht 52 (45 W 10-26 Fis .

[ list_length1 iteml I item2 | ) I itemN |

8 10-26 LINKEDLIST 4afi%3| 2% R R A7 454

list_lengthid® I FIRMKE, BEILRIIRMBAF T 20N (item ), FEARFA]
A o 3 A EERNE A C IR EAZ DA FI R,

B L item H 3k BRAMURINRM I, HABIIIRTME—NFRHENER, FLRE
22 AARBR 4 £ X6 5 1 77 SORARAF A B 0

e R, B 10-27 &R T — & =R msIE.

| 3 | 5 | "hello"l 5 [ "world" | 1 | 'J

& 10-27 {#4F LINKEDLIST 4##%%!) 2 (1151 7

P RE— T 3 BIIRPKE, ZERENIHIRE DR, B _AHIERM
MEE=AFEm, Hd:

Q B-MFNRIBPKER 5, AERFRFE "hello",

Q E AR KER R 5, AENFRFH "world",

Q F=AFERBMAKER 1, AERAFRE "1,

3. KEXR
ik TYPE #{E & REDIS_RDB_TYPE SET, HB4A value fR77H 3t &2 — 1 REDIS
ENCODING_HT #iIHIEA XS, RDB RAFXFIXT RGN E 10-28 Fis.

Iset_sizel eleml I elem2 || elemN I

Bl 10-28 HT ZmiSE A SR HRATEEH

Hip, set_size RERHA/ND, BEEREARFETZLNLE, EARFTLUELX
PMR/NAGE H CRLZIEAZ DN ERITR

EHh Ll elem FKHMMURESHITR, HAEGNMESITREE - NFHBENR, BT
AR Py 2 AR BE 745 B3 % R B 07 SORRAF FIE AR BT R

ERRBl, B 10-29 @R T — M ENIMTRMES. -

I 4 l 5 I"apple"l 6 l "banana" I 3 I"cat" | 3 I “dog“J

1029 {#FF HT 4S5+

MR RE—TBTF 4 IER TEENRN, ZEBRENEESHIUANTE.
Q E—NILENKER S, {HHM "apple”s
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QE N ENKER 6, {HH "banana",
Q FB=ATTEMKER 3, HH "cat"s
Q FEWUNTEIKER 3, HH "dog".

4. IEHBRNIR
Wi TYPE {E A REDIS RDB_TYPE HASH, HR4A value fRFIIH 2 —1 REDIS
ENCODING HT i3I SXTER, RDB U XFP X R LM E 10-30 Fiw
O hash_size iR TWRARKK/AD, WEIRXNMWAERRE T2 OREX, EARF
A L@ X AN K/NRE B C ROZEEA Z /D REXT
Q Ll key_value_pair JFkBEMUR AR OBRIEXT, RN B AMEHS 2 F
xR, BT ATRFP2 LAAE B4 53 0 R ) 7 ORPRAF N BE A BB X

I hash_size | key value_pair 1 | key value pair 2 |I key _value pair N ]

10-30 HT 4RI A FXT R RIFLEH
ZEM P A EXT AR L R B R EE M X HESE—ilE, WA 10-31 fiR.

I keyl J valuel I key2 lvaluez 1 key3 | value3 I 4 |

A 10-31  E{EX RS
Hit, WEFEAMAEE, K 10-30 FTER NS0T AFE—SB8ChE 10-32,

I hash_size I keyl l valuel I key2 I value2 l I keyN I valueN l

A 10-32  FIFANE HT 4G & 25 R ERFLEH
YE B, B 10-33 JBR T —MEEPMREX AR

[2 |1 |"a"]|5 | apple”|1 | "o | 6 | "banana" |

A 10-33 {347 HT S 75 2+

FEXARBIGHT, BT 2 0% T IRFHROBENEE, Z5RERRMMRE
Q H—TREXNPBERKEN 1 BFRE "ar, EREKEN 5 WFFFH "apple”,
Q E-REMNMERERKER 1 TS "o, EREKEN 6 HFHFHB "banana”,

5 BFRAEUR
N4 TYPE M {H 4 REDIS RDB TYPE ZSET, #Hf4 value f#7FHI#L & — 1 REDIS
ENCODING SKIPLIST 4B FFHEAXIER, RDB UHFRAFXFITR AL INE 10-34 FiR .

lsorted_set_sizel elementl I elementd..LelementN I

& 10-34 SKIPLIST %A FESMRNIEFEH
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sorted set size IBRFRTAFESHMA/N, HEEXNMEFEESRGFTEZLITE,
BEARR P75 EARIE X MER I E MZIEAZ LA FEETTE.

Pl element FFkMHARBAFESTHLE, BNITEXF B (member) Figr
{8 (score) B4, WMAR—TFRPXFER, MMENRE—1 double KEIWFLH, BIF
FEfRFF RDB U BT 2 et M E B F A B X R, R HARFEFR RN R B E
TRFFIEF o

AFEATHEANTERUER BHREHERN T HS, A 10-35 Fiw.

| memberl ] scorel I member?2 l score?‘ member3 iscoreB]. . l

B 10-35 R FSME AR LSS
A, NEFEGANAEE, B 10-34 FTEBRBSEH H—SB8ChE 10-36.

l sorted set_size I memberl 1 scorel I member2 |score2 I . | memberN |scoreN I

B 10-36  HIF4HAY SKIPLIST 4t A F 4 &3 2 MR FE5H
YERmRE], B 1037 BART — N HARN TENEFES.

[ 2] 2]"pim[4a [ "3.1am [ 1 [rer |3 [n2.7]

& 10-37 {#4F SKIPLIST St A FF 44 )+

EXPMRBIGERS, E-ITEF 2R TAFESNTEYER, ZRRENERIMEF
AR
Q%P EMBRARKER 2 WFRAP "piv, MEBEHFBRBFHPEZFERT K
R 4 FRFER 3,14,
QB -ANTENRARKEN 1 HFRR e, MEBERBFHFBRZFERT KE
R 3 FRER 2.7,

6. INTSET fRiISHES

iR TYPE AY{E N REDIS RDB TYPE SET INTSET, A4 value {RFFHIEERE—/1 %
HESNMR, RDB XHRFXFMRETTER, CHBERESKRBAFHBNER, Ri5H
XAFRF R RARAFE] RDB SO B .

WRRBRFEEA RDB XSRS, #iP hEBESNRERBMFRBNR, Ba
BRI TYPE HIFER, BEATFHFRNR, FRXA TR R BTk 1 8
RO W

7. ZIPLIST fBR9%IZR. IWHERIEBFES

R TYPE A{H N REDIS RDB_TYPE LIST ZIPLIST, REDIS RDB TYPE HASH
ZIPLIST 8{# REDIS RDB_TYPE ZSET ZIPLIST, Hf4 value fRFFHIBLRE—EZEF
RIR, RDB SFARAFXFPRTR M 7 a2«
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1) B RGP R — AR X &R

2) WL AR i AT BB X RARFFE] RDB 3CF

WARARFFAEEA RDB UMt R b, RS 4851 R R BRI FR RN R, 4
RIF MR TYPE [HRTER, PATLAT#RAE:

1) BAFFRFREMNER, P EFHRBFERNESRIIRTR .

2) R TYyPE MH, REEHII R RMER: R TYPE AI{H N REDIS_RDB_
TYPE_LIST ZIPLIST, MBAELHIN RN RLERIAHIE; ME TYPE K{HAN REDIS_
RDB_TYPE_HASH_ZIPLIST, HRAEZFIRI R WA E KA R, R 1YPE ME R
REDIS RDB_TYPE ZSET ZIPLIST, HRAE4EFIRMRHMAERNEFESR.

M2 W LUE H, BT TYPE AFLE, BIfEZIR. MARMAFES =FLEREMEH
FE4i%) R KARFF, RDB BEAFR AL ST DURF A Fe i 2 575 t ) 45 51 R 5 & RURDR (Y
KE,

10.4 947 RDB Xt

g b —% RDB X EI 41, FATEAERL %X RDB 3CHFH &l A A FISS A —
TR T, BRI RLEeE R B, FFR T AIREE— F PRI RDB 3CHF T o

FAVE od iR HT Redis fRF45 7449 RDB XfF, Zdn Al LA 4 E RIRE L7
(dump ) FFITENRIASCHR. HEENUE, 478 -c Z8ATLALL ASCIH 4t 977 03T BN A S,
5E -x ZHOT LA/ HE ] 8907 AT ENR A, ik, BARME R T IAZ% od fr
CdiBE=

10.4.1 FAESEHAREXTH RDB 34
ERATE R RIS, PUTLUTArd, QIR RHRARIRA X% 19 RDB 30t

redis> FLUSHALL
OK

redis> SAVE
OK

SRJ5 VM od f54, FTEN RDB ({4

$ od -c dump.rdb

0000000 REDTISO0OO 6 377 334 263 C 360 z 334
0000020 362 V

0000022

Y& Z AT~ > ) RDB SCHZ5H AR, 24—/ RDB U384 & B 8dE FE R, X
A~ RDB UK By AR PSR4 4 A -

Q ANFTHE "REDIS" F4FH,

Q WM FHERAS (db_version ),
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Q — 19K EoF W&,

Q /\MFRREEM (check _sum ),

M od frd i R LIE R, BIFkER "REDIS" FAFH, ZJ/GH 0006 BRAS,
BZEH—1FW 377X EoF ¥ &, BGH 334 263 C 360 2z 334 362 VANF
F MR RDB U RIS,

10.4.2 GE=F55EM RDB X
IR AT — AT BN F A SRR A B P «

redis> FLUSHALL
OK

redis> SET MSG "HELLO"
OK

redis> SAVE
OK

FRPAT od i %

$ od -c dump.rdb
0000000 R E D
0000020 005 H E
0000037

MR8 Z R T FBER S AR, H— BB ESRF R RDB SCAET, 3048040 s
B AT =34 4«

Q — A —F W KNF¥%HE SELECTDB,

Q —PMKETEBI—FT . BFETRELFTHEHEESH (db_number ),

Q — PR EHEARBEN (key_value_pairs),

MEE od M2 FTEPRISI S, RDB XA B IT ISR & REDIS MIMA S 0006, Z/GtH
B 376 {LF SELECTDB ¥ &, HZ/EH \o REEH 0, BRBRFNBIEEN 0 58
W,

EBHRESHZE, HEME eor &M 377 K1k, RDB XHEEEUTHE:

\0 0OO3BMSGOOS5HELLDO

RS 2 /i 2F 3 (A X 45 M 3R, 76 RDB v, B8 o B B i) %) e 0 xof piy 2 U
(TYPE), # (key). fH (value) =F/rAM: HPLBWKER—F, BHEIBET
FrXtR, HHARFRERBEESEN, HRUFHFBRRKENNER, FRFZTFEANEESGH N
HORBEFFH

FRAE X SO R AE, FRATATLABE \0 Bi B F/F B K A i TYPE {6 REDIS_RDB_TYPE_
STRING ( XMHBEMLFRENER 0), Z/EM 003 B Msc WKEME, BZ/EM 005 N
Bl HELLO MK B,

I s 0 0 0 6 376 \O \0 003 M S G
L L O 377 207 =z = 304 f£ T L 343
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10.4.3 SaHHELHNBEN=FFEEN RDB X4
BTE, ihTRATR A1 — AN 1 IR (A e i

redis> FLUSHALL
OK

redis> SETEX MSG 10086 "HELLO"
OK

redis> SAVE
OK

FTEI RDB 3Cff:

$ od -c dump.rdb

0000000 R E D I S 0 0 0 6 376 \0 374 \ 2 365 336
0000020 @ 001 \0O \O \O 003 M S G 005 H E L L o 377

0000040 212 231 x 247 252 } 021 306
0000050

MR Z AT > BB G5 AR, — A 2o S0 ek (8] ) BB X s el AT 3R 40 LK -

Q —P—FH KM EXPIRETIME MS ¥ {H.

Q —MNFHKEHEE (ms ).

Q P —FWKMER (TYPE ),

Q — 7 (key) fl—AME (value ),

FRAE X SOARAE, TTLAFSHH RDB U B3R B X
REDIS0006: RDB Xtk fIf4S .

376 \0: PIH#F| 0 SEIRE.

374: {RFSFPRIE EXPIRETIME MS,

\ 2 365 336 @ 001 \0 \0: RFENFHFKALIIRHE,

005 HE L L O: 005 BEMKE, HELLO 2{H.
377 . RF EOF HE,
212 231 x 247 252 } 021 306: RENFEFKHKLEH,

10.4.4 B8 1EAEM RDB X4
BJ5, iFRATRIRTE RDB A s HE a6,

redis> FLUSHALL
OK

[y Ay iy oy Wy

redis> SADD LANG "C" "JAVA" "RUBY"
(integer) 3

redis> SAVE
OK

\0 003 M S G: \0 RBAXE—TFIHRE, 003 BRENKE,

MSG &5,

* 135
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FTERH L ANF -

$ od -c dump.rdb

0000000 R E D I S 0 0 0 6 376 \0 002 004 L A N
0000020 G 003 004 R U B Y 004 J AV A 001 C 377 202
5

0000040 312 r 352 346 30 * 023
0000047
PAFJ& RDB XA &I XL

QO REDIS0006 : RDB X4trEAIEAS

Q 376 \0: YI#F 0 SHIHEE.

0 002 004 L A N G: 002 2% & REDIS RDB_TYPE SET ( XHEALERE N
B 2), BAXE—WBHERRGOESE, 004 BRBHKE, LaNG BEMNAT .

Q 003 : AKX, HHAXNMEAEE=1TE.

Q004 RUB Y : E5HE—ITE.

Qo004 gAVA: EEHNE_ITEE,

Q o0l ¢ : EARNE=ALEXK,

Q 377 : REHE EOF,

Q 202 312 r 352 346 305 * 023 : fREKBF,

10.4.5 XTF 9517 RDB X{4a91%BE

A 4 Redis &< &7 RDB X/4&# T E redis-check-dump, M _EHLHE#BNR £ 4b
¥ RDB XF T B, Bl AT 447 RDB U N B FF AR Redis T8 1 6E .

At 2> RDB XM EXRE, AT 547 RDB X BR— A%, XFh%
A LA BhIRA 124K RDB XSS M s s, GnSRiEE A MBS, T AEERAZT N AA
ZJE, B4 —T,

BEERENE, ATmRIT—EHH od 4 EE -c SHOEITE RDB X4, H MM
ASCII 4@fi%3FTEl RDB CH4-R] AR 2% 5 1 & B3 h B AR R N2 .

B2, XfF RDB XA HEFE, KKK, @i ASCH HEKITENEHAR
SEHEWELME, FHRDAERMEH -cx BE0AM oa @4, R ASCH 4fGH+5
4% FTEN RDB SCf4:

$ od -cx dump.rdb
0000000 R ED IS 00 0 6 377 334 263 C 360 2Z 334
4552 4944 3053 3030 f£f36 b3dc £043 dcba
0000020 362 V
56f2
0000022

MR LA G F Y, RDB XHHIRKIEF N 0x 56£2 dcS5a £043 b3de (FREFHI
LA/ 7 ORAF ), X HLFH ASCIL 4RAS4TERHIRAY 334 263 C360 2 334 362 V EiFM
"E, FHEBRERMEEL—F.
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10.5 EOm

O RDB A HFRAEFEIR Redis AR 5548 BT A £ 7 69 BT A (e X B0 .

Q SAVE fir% i IR 55 25 AR E AT ORAFERAE, AL S 2 PHEEMR 5528

Q BGSAVE % T BRPATRERAE, FTLLZm SRS ER S 25 .

Q REFBREPSRETEH save I BHRFAZM, MIEE - MRAEFRMEH
B, RS 252 B 3T BGSAVE 4.

O RDB X — ML EgH — st S, hEZ i Baam.

Q X FARZERAEEXT, RDB X2 AR R KT X REEEN].

10.6 ZE&EN

Q Sripathi Krishnan %i 5 f) (Redis RDB CfF#850) OB LA SCFMTE R EAM i % T
RDB U H# 0, WRABHAEM RDB ({4, s#F K RDB XHHE i/ BA
BF, BAXRXLRMEFEOSHEYR: hitps://github.com/sripathikrishnan/redis-
rdb-tools/wiki/Redis-RDB-Dump-File-Format.

Q Sripathi Krishnan 4’5 # (Redis RDB [R4<J7 5 ) thi¥4iHic% T RDB SUHFEEA
MA R AR L, BHAAE RN T Redis 2.6 8L _E A B 5l 768 9SS RDB
3, TEA X HABRA K RDB SXAF#ATA R, Bl an SR ie# % RDB 3O #9385
PR, S BEAEARRA R RDB XFH)TE, R4 XE SR SR HTE
%}: https://github.com/sripathikrishnan/redis-rdbtools/blob/master/docs/RDB_Version_
History.textile,

O Redis 1E# #9118 C (Redis persistence demystified ) R 4F b f# B T Redis M A4k
Th BB A At F WEHE E R FF A TIREZ MR R A, JEWEHS —iE. http:/oldblog.
antirez.com/post/redispersistence-demystified.html, NoSQLFan i % X i X &
BRAR (% Redis FFA{L) : http://blog.nosqlfan.com/html1/3813.html.
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AOFHi AL

B% T RDB fFAfLIIBEZ 4, Redis iB424t T AOF ( Append Only File ) FfAfLTheE, 5
RDB 5 A Ak i 45 77 B 72 o i B X Sk i R 3R FER S A ], AOF 7 Afk 2l i (- 77
Redis &5 #%FT AT 05 Ay 2 K0 B8R RS, A 11-1 s,

ik AT
B L mpm [MERE | Aorxp

11-1 AOF # A4k

A F, MREMNMZAMRBEERTUTEGS, BABEEPHLE =12
{ELXT -

redis> SET msg "hello"
OK

redis> SADD fruits "apple" "banana" "cherry"
(integer) 3

redis> RPUSH numbers 128 256 512
(integer) 3

RDB # A AR FESAE R B T ¥ msg. fruits., numbers =/~ Y EE xR
F7%| RDB 3L, il AOF F AALARAFEEE PR RS i 7 i M K IR 55 88 SR AT H SET, SADD
RPUSH =A% R4 %] AOF ( -+,

5 A AOF CFHI BT A fin 2 #R 2 LA Redis M 2 i8R B RIRFF 1, A Redis B
AR MR A AR, FrUARATAT LA 4T —4 AOF X4, MEZEREHHNE.

Bilan, XMFZRHATH =B AR, RSB HELET LT NER AOF X4

*2\r\n$6\r\nSELECT\r\n$1\r\nO\r\n
*3\r\n$3\r\nSET\r\n$3\r\nmsg\r\n$5\r\nhello\r\n
*5\r\n$4\r\nSADD\r\n$6\r\nfruits\r\n$5\r\napple\r\n$6\r\nbanana\r\n$6\r\ncherry\r\n
*5\r\n$5\r\nRPUSH\r\n$7\r\nnumbers\r\n$3\r\n128\r\n$3\r\n256\r\n$3\r\n512\r\n
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FE3XA~ AOF SCHFHRE, BR T HTHEERIEER SELECT % IR 4% A shis s 2 5k,
HABERRIAT Z AIE S F P 3 R4 o

55 2R AE R BT, AT LGHE S 3 FAT AOF U AR AT Y 2 S id i IR 55-4% K P 2 il
B PRRES . AT SRR 5 288 A AOF SUH IR R B RS RHTEI A H 3

[8321] 05 Sep 11:58:50.448 # Server started, Redisversion 2.9.11

[8321] 05 Sep 11:58:50.449 * DB loaded from append only file: 0.000 seconds

[8321] 05 Sep 11:58:50.449 * The server is now ready to accept connections on port
6379

FEARHE TRIAB S, RATERX AOF FrALINREMEIMEFTN A, BB AOF S

BA. 7. BAFRIENTHRE,
ZIRBRATE2 N AR TR AOF AR AOF EEINAE, LUARZINAEM LRI,

11.1  AOF A {kByscH

AOF FF AALIHRERYSE B AT LA4r A 2B 0 (append ), XHFE A, R (sync) =
MR,

11.1.1 H<SENN
X4 AOF FFAALINREAL THTIPRAER, MFBEPIT R N EMLZE, SUBHER
KR ATHE 2B IR IR 5 45 REH aof_buf ZHXHKKE:

struct redisServer |

Il s wn

// BOF % [X
sds aof_buf;

/] ...
)i
BEAF, AR P I 1] AR 55 2% X LA R A

redis> SET KEY VALUE
OK

B4R S5 BAEWITEAN SET W@ 25, 2K UTHARFBEMEl aof_buf ZWIXH
KE:

*3\r\n$3\r\nSET\r\n$3\r\nKEY\r\n$5\r\nVALUE\r\n

BN, G P i R A5 A AR AR

redis> RPUSH NUMBERS ONE TWO THREE
(integer) 3

AR ARR 55 2R AEHATIXA RPUSH i@ ZJ5, 2K LT HAFIEMSE] aof _buf X
IR E :
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*5\r\n$5\r\nRPUSH\r\n$7\r \nNUMBERS\r\n$3\r\nONE\r\n$3\r\nTWO\r\n$5\ r \nTHREE\x\n

LA st AOF fEAALKIfAr4 1B A SR A SE B0 R 2

11.1.2 AOF XHMBEANSREE

Redis FIHR %5 28R R — 1 F4EPE3F (loop ), X MMEFF o i SCHA B4 T TR BEE 7 I
KA iEsR, AR P &b a4 B A, 1 s i) 344 U 67 SR B TR serverCron BREGX
BT B2 BB AT BB AL

B 9 R 45 RS FE AL RS A AT RE S PUT B fr s, 18— SN AEBEENE] aof _buf ZZnp
XHEME, FrUERSSEBRER—NEMHEAZR, BESAMH flushAppendOnlyFile bR
¥, ZEREBFER aof buf ZFRFHNAES AFIRER] AOF XM B, XA A
LR AT RS R -

def eventLoop():

while True:

# AEIXHES, BRASFRURRRALEL
t RESAERETRSAHNEREME aof bur HHKHF

processFileEvents ()

¥ ALHEp B

processTimeEvents ()

# ERRETEH aof bur PHAZENFGRFE a0F XHEHE
flushAppendOnlyFile ()

flushAppendOnlyFile PRELAIFT N B AR %5 #S BC B B appendfsync ¥ K {E 3k R
E, FNARE=ERFTRINEE 11-1 Fim.

£ 111 AFE appendfsync HIFEERRRNFANLITA

appendfsync EHAIE flushAppendOnlyFile BRERIITH
always ¥ aof_buf EMXPHIFTAMNEES AHFEE AOF X
¥ aof buf FXFHITANEE AR AOF U, ik EWFZ AOF Uy [E]
everysec BB Mt — 8l , BRATRRST AOF UF# T[R4, JFAXAFEHERBH—1%
BERTPITH
# aof buf X KA NAEE AT AOF 3Xf, {BIF A% AOF SXH4#E1T R,
e et 14 o B R R

WP ¥A £330 appendfsync #MiX B1H, #4A appendfsync B BRIAME
H everysec, X T appendfsync WM EL(FEE, HESH Redis W H M7 7~ 61 B &
Y4 redis.conf,
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XS AR
HTRBEIHHEAKE, EARBREZAP, SAPFPAA write S, HF—2k
HFEBANF LR, BUEZABFT AW BEAKBEYHRALE—ITARAZ TR LA,
FHNEFREOTHHAB, AFZRTTHEINHRZE, TAERKEFIR PHHIXET
ANFEHEETE,
EAMEBRRRBTHE, BLABAKEFTRT X4 PHM, BAwRTEMNLAE
B, RLARGEANGE TR EAGBEAKERLSEX,
A, RGBT fsync #» fdatasync AR F &, A TARBHLBRER %
kiﬂ’-‘k’rﬁﬁﬂ‘*’%&%ﬁkﬂ&ﬁi@, M AR B AR R A,

_J

BABIT, BERSAHELE SR E, $ETT T =45 A4

1) SADD databases "Redis" "MongoDB" "MariaDB"
2) SET date "2013-9-5"
3) INCR click_counter 10086

A4 aof buf ZE XA EFX =S HIMLAS:

*5\r\n$4\r\nSADD\r\n$9\r\ndatabases\r\n$5\r\nRedis\r\n$7\r\nMongoDB\r\n$7\r\

nMariaDB\r\n
*3\r\n$3\r\nSET\r\n$4\r\ndate\r\n$8\r\n2013-9-5\r\n
*3\r\n$4\r\nINCR\r\n$13\r\nclick counter\r\n$5\r\n10086\r\n

WX flushAppendOnlyFile BREBE A, MRiZIR % 2% 4 /T appendfsync
WM N everysec, HHEE FRKFEH AOF X2 LBt —#8h, IBARFIRESLEH
aof_buf THHNES AT AOF X4, SRIGHEXT AOF X4

LA BB AOF R ALTN BRI S4B AR SR X A BRI A o
4 N

AOF HAMHEMR LM

JR4 BB E appendfsync it MeGMA A48 AOF H AL ek R oot
Q % appendfsync #9118 % always B, RFBEENFHAAA LI aof buf &

FE PR AEBEANE AOF X4, #FHF ¥ AOF XH#, ATk always #9252

appendfsync A MELE PRIEH—A, EANELHEAH, always WA RE

A6, BE AP ARSI, AOF AL AL E. —ANFHMER T ELGG

AR IE
QO % appendfsync #{i# everysec B, RFBEENFHEFRAR LN aof buf

B RPHFAEASZBAE AOF i, HEEFR—it&A T 442 ¥ AOF X

#HAF— KB T, MK E LR, everysec BX 2, SfH#E MK EIEm,

ARG AE R —IA AR,

Q % appendfsync {4 no i, MEFBEBZANFHBEARMENR aof buf 4K

P E A WA BN AOF X+, E TATH 2t AOF XAH#4TR ¥, B s34k & i
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Ho, BAL T no X T flushAppendonlyFile i F LAMATE F 4, Pk
ZAEX T #) AOF XH BN E LR Rk, FEAAIHBIXLSEZLELATRE
— B A BARE, TAZEXGEAR T KEFTZZMAEX PorE &K,
W6 A E R A, no X everysec X M F EM, & BIKFEIFM

L B, 48 no BXMMREFBHE% LAFE Y AOF XHZ E WA Boas 5k,
,/

11.2 AOF XHRVHBASEHIEBERR

[ AOF S BT G T BEEBURERA PG BT 5l BT AN S 38 RE A
TRHAAT i AOF SCHF B IIRAFII T 4, AT LU JFOI S5 28 26 P 2 i O B FEAR S o

Redis R AOF U I3 JREUE RS I T4 BRANE

1) BUEE— AR R R D P 3 ( fake client) : B4 Redis A4 FLAETE P 3
EFSCRIAT, TiARA AOF SCHF BT F i i ELBER R T AOF SCHFTI R M4 e R, B
LA 45 3860 FH T — /A7 P 24 S B 0 D 2 .
SHEEHIT AOF SHRAE S in s, (0% P13 [ BEmRsaAey |
PAT A 2> (9 BOR AN 43 B (69 B P 3 ARAT BEEEE
i ROR TS —

2) W AOF SCHF 4M47 I BB i — & 5 T
o |tz a4 |

3) FEAhE P RIATEIE NS WL
AOF 34 T S
SEELBIITIEE?

IM AOF M AT B it — A T 2 |«

4) —HPUTHE 2 FIE T 3, HF AOF
S TR B 2 AR b B SE R R Ik

Y5 b AR IE, AOF BT R =
17 0 B8 PR 2SR S Bl e S i i S5 o, | mAsw |
ANt EAE 11-2 FrR, A& 11-2 AOF {4 At

@, XFLAT AOF X :

*2\r\n$6\r\nSELECT\r\n$1\r\n0\r\n

*3\r\n$3\r\nSET\r\n$3\r\nmsg\r\n$5\r\nhello\r\n

*5\r\n$4\r\nSADD\r\n$6\r\nfruits\r\n$5\r\napple\r\n$6\r\nbanana\r\n$6\r\ncherry\
r\n

*5\r\n$5\r\nRPUSH\r\n$7\r\nnumbers\r\n$3\r\nl128\r\n$3\r\n256\r\n$3\r\n512\r\n

il 55 7% B o i A AT SELECT 04, ZJ5 & SET msg hellof?d, BZJE
/& SADD fruits apple banana cherry fi4, ®/Gf& RPUSH numbers 128 256
512 T, MX LA EITRREZ S, RS2 M EREOE R B ZRTHRET o

DA AR 55 25 EA AOF U, FFARHE SCH P 28k IR B0E PR ZS 1 R 3L
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11.3 AOF &5

Pk AOF F¢ AL RE i3 IRAF BT 0 S i & R REE FERAE W, B AREE IR 55 4% 12
FTIHE] AT, AOF SUHFHh I N A BRI ZS , SCIF AR AR L BB, SR AS i A 45
il 936, RBLE KA AOF SCIFAR FTREXT Redis IR %588 . HE8ANE F VLS, I
H AOF UAFHABUBR K, 5 AOF SCH R 4T 48 8 [ Fir 75 i i ] sl i 22

AT, WERE P RMAT T U T a4

redis> RPUSH list "A" "B" // ["A", "B"]

(integer) 2

redis> RPUSH list "C" // ["A", "B", "C"]
(integer) 3

redis> RPUSH list "D'I 'IE'I // ["A ", "B"’ "C”[ "D", "El’]
(integer) 5

redis> LPOP list /7 ("B", "Cc", "D", "E"]

nan

redis> LPOP list // ["c", "D", "E"]

ngn

redis> RPUSH list "F" "G" // ["cr, "p", ©"gw, ©"Fw, nGgej

(integer) 5

2R T #XA 1ist BAPRE, AOF XM MFTEERIFEA KWL

X FEEBR N AR B R UL, Bard PUTHRRBFE RS b FEA R RRGE S8 L, BT
PATE A [ Bt 2 B AR

H T f#PE AOF SCHA UK i (M 31, Redis $24t T AOF X EE (rewrite) HfiE. @
it %k, Redis R4 2% 7T LABIEE — N H69 AOF U4k B IA B9 AOF 30, FHIHBA
AOF SCHF AR B8 PR S AR, {H37 AOF U AL &R I8 $e2s M i 7T &4,
PLHT AOF SCHFRYABLE % £ HIH AOF U MARRZE/INME L.

EETROAES, RITENE AOF IHEE LRI, LUK BGREWEITEAOF fi

L SL B

11.3.1 AOF M/4EERISCH

B4R Redis ¥4 BB AOF X4 %#:1H AOF X4 ThREf &R “AOF XH-EE”, {H5E
Fr b, AOF XHEE HAEEXIA ) AOF XHHITIEM R . k& B ARE, x4
T RE R T 1 BUIR 55 2% 224 Aij % 55088 FE R 75 SR S B .

HEXHEE—ER, WRREHENT Llist BT TUT M4

redis> RPUSH list "A" "B" // ("A", "B"]
(integer) 2
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redis> RPUSH list "C" // ["A", wB", nCv]
(integer) 3

redis> RPUSH list "D" "E" // ["A", "B", "C", "D", "E"]
(integer) 5

redis> LPOP list // ["B", wcw, nmpn,_ wgnj
npn

redis> LPOP list // ["c", "Dpv, wgm}

wgn

redis> RPUSH list "F" "Gg" // ["c", "DV, mgw, wgnm_ ngnj

(integer) 5

AR ARRSs 480 TR 2400 1ist BAPRE, WHTE AOF SUFHREANEKMS .

IR AR S AR B AR FICHE list BEPRE, IRARB A SR IERR
KBS LA AOF SUIF N A, T2 BB BT 22 h 2 B 1ist MM, RIEA—%
RPUSH list "C" "D" "E" "F" "G" & RMABMRFE AOF XHF A KL, XFE
AT LR ORAF List TR S MWASKID I —&T .

HEEXHE—NF, MEREZEST animals BHITTLLF 2

redis> SADD animals "Cat" // {("Cat"}

(integer) 1

redis> SADD animals "Dog" "Panda" "Tiger" // {"Cat", "Dog", "Panda", "Tiger"}
(integer) 3

redis> SREM animals "Cat" // {"Dog", "Panda", "Tiger")
(integer) 1

redis> SADD animals "Lion" "Cat" // {"Dog", "Panda", "Tiger",

(integer) 2 "Lion", "Cat"}

AR TIiExR animals #EPRES, AOF CHLARAF L HFH Y &4

UNSR AR 55 AR R8I D RAT animals BT MR, ARAMRS54% 7T LUES 3L animals
R, SRIGFH—45 SADD animals "Dog" "Panda" "Tiger" "Lion" "Cat" i
R LEA AL, XHERERAF aninals EHAFHGLS ALK —KT .

Br T LIRS REME SRS, HA TR SR 9 BT LU [RRE I O ik 2o
AOF UfF i an &Rl . BB NER e i U BIE (B, ARJG I — 2R K10 R ERT
B ZRHE R REX RG-S, XHE AOF EEIREH LI,

BAEEIEA AT AR

def aof_ rewrite(new_aof_ file name):

# BIEH AoF X
f =

create_file(new_aof file name)



def

def

def

¥ N E

for db in redisServer.db:

# e B

if db.is_empty(): continue

# BN SELECT %, HREHEESH
f.write_command ("SELECT" + db.id)

¢ METHEETHFTAR
for key in db:

4 A B s

if key.is_expired(): continue

# RERGXBIRHTES

if key.type == String:
rewrite_string(key)

elif key.type == List:
rewrite_ list (key)

elif key.type == Hash:
rewrite_hash (key)

elif key.type == Set:
rewrite_set (key)

elif key.type == SortedSet:
rewrite sorted_set (key)

# wREEELHNE, BLIHHEALERES
if key.have_ expire time():
rewrite expire_time (key)

# BAZE, XHAXH

f.close()

rewrite_string(key):

4 R GET A KRB FAA S @ E
value = GET (key)

# R SET #4ESFH B

f.write_command (SET, key, value)
rewrite_list (key):

# £ F LRANGE A RBI| KB EEWHATLE
iteml, item2, ..., itemN = LRANGE (key, 0, -1)

# £ F RPUSH ®# 4 E 5 7| k4

f.write_command (RPUSH, key, iteml, item2, ..., itemN)

rewrite_hash (key) :

# £ HGETALL # A RB A FR Lo i At
fieldl, valuel, field2, value2, ..., fieldN, valueN =

4 {EH HMSET A EERER .

# 1% AOF #A4

HGETALL (key)

*

145
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f.write command (HMSET, key, fieldl, valuel, field2, value2, ..., fieldN,
valueN)

def rewrite_ set (key);

# {£F SMEMBERS A RBELREACWNATE
eleml, elem2, ..., elemN = SMEMBERS (key)

# R SADD A EE K44

f.write command (SADD, key, eleml, elem2, ..., elemN)

def rewrite_sorted_set(key):

# £ ZRANGE frA RBA FEAREEHWTATE
memberl, scorel, member2, score2, ..., memberN, scoreN = ZRANGE (key, 0, -1,

"WITHSCORES")

# R zADD #AES A48
f.write command(ZADD, key, scorel, memberl, score2, member2, ..., scoreN,
memberN)

def rewrite_ expire_time (key) :

# IRECERH oy e o 0 o R

timestamp = get_expire time in unixstamp (key)

# £ PEXPIREAT #4 B 5 4yt i it 7]
f.write command (PEXPIREAT, key, timestamp)

KA aof_rewrite PREUERRIIHT AOF U R A &b 7 24 A B R RS Fr b A i i &
Bt AT AOF SCHFA iR ST B 25 1] o

ListObject
StringObject StringObject StringObject
ngn npw —> new
redisDb dict /////
id Sfringggjift HashObject StringObject
0 a=p e StringObject "Redis in Action"
StringObject "name"
. "book" - -
dict StringObject StringObject
- StringObject "author" "Josiah L. Carlson"
explires " "
- message StringObject
"publisher" [ > StringObject
"Manning"
StringObject
dict "hello world"
StringObject
"alphabet" 1eng Jeag
StringObject 1385877600000
book long long
1388556000000

B 11-3 —AEaEEE
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Fgn, xtFE 11-3 FiAlBIEE, aof rewrite BREU=4MHT AOF IR ELLT
e

SELECT 0

RPUSH alphabet "a" "b" "c"
EXPIREAT alphabet 1385877600000

HMSET book "name" "Redisin Action"
"author" "Josiah L. Carlson"
"publisher" "Manning"

EXPIREAT book 1388556000000

SET message "hello world"

VA b fir 2 B RR IR 11-3 Brm B8R Bt b AU e &, ENEBAE — R EEZ R,

I xm

BEFERRTY, AT BEAEPATRLHERE P MMAZR P RiEd, EERFAELEIIR,
Ak, Kb AFECRWRHTREFASALETORY, 2ARSRTESHTEHRK
¥, wRAFHHEFLLT redis.h/REDIS_AOF REWRITE ITEMS PER CMD # ®#)
i, RLEBRAKHEA S HFFLRLFMENE, ARELEA—FF4,

A B BRA P, REDIS AOF REWRITE ITEMS PER CMD # Z#j{i% 64, X3t 2
W, wR-ANEEBEL TR 64 ALK, FLAEBERFRM S &K SADD w4 RILRKEIA
%4, HEHEHFFAREGOATHETLA 64

SADD <set-key> <eleml> <elem2> ... <elem64>
SADD <set-key> <elem65> <elem66> ... <eleml28>
SADD <set-key> <eleml29> <eleml30> ... <eleml92>

B—F @R AN EAROLSTRE 64 AMR, ML EERFLM S 4 RPUSH &4 %
BRAEEIANF A, HAHEFLSREGRABET LA 64 A

RPUSH <list-key> <iteml> <item2> ... <itemé64>
RPUSH <list-key> <item65> <item66> ... <iteml28>
. RPUSH <list-key> <iteml29> <iteml30> ... <iteml92>

FERFBRAEMG T AR BOLESMIATHAFRER, AR L S AN{EX 65 H
EL:

11.3.2 AOF FAEES

LA A AOF EE P aof rewrite BREUAT LR Hh 5¢ AN E —1~#7 AOF U{4#Y
%, B2, BRI REEHT KRS AR, Ll XA RIS g it B2
PR Redis fIR 95 486 F RN EDRAE B AT TR, FTLAWISR IR 5528 H VA aof _rewrite
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PREXETE, ABATEETS AOF U], RS M oA B P i R R B e 2K o

BB, Eh— 4P FB, Redis A4 AOF HE 15 i IR 5 2% Lk &b
PSR, LA Redis PR AOF B 5 27 B F 2 A B AT, X PEAMOAT LA [R] B+ 2k 31 35 A4~
H i .

Q FHfEUE T AOF EEHIE], MRS FHE (SGHRE) vTAGREEAb B2 5K .

Q FHBETARSHUEROBEN A, FHFERMARERE, a7

BT, BESdEN Lt

Ait, @HFHBROAE - RETERR, Ay FHREHTT AOF EEHH, RFHE
MR T BB A 4K, TMH A4 Al BES X LA MBEE RS HITBS, WS
IR 45 2% 24 I B0 BCHE BERS FE S J5 19 AOF U Br -7 B B8 PER S A —3

F1-2BRT—1 AOF XMHEEHF, K FHBAHRITXHESH, BEEHH
Akl —k, HREYTHETR AOF XHEEZ)G, REFHIBNEEEFCSHZE
T k2. k3. k4 =41, FHik, EE/GH AOF U %28 480 0 B8 EE RS IHFA—EL,
B AOF U RRFE T k1 —/NEERBEE, MRS AFEIEERMERNA k1. k2. k3. k4 4
i 8

F 11-2 AOF XHEEMHRSFHEMFIHE

Bif 8] PR =82 i
Ti PATR4 SET k1 vi

T2 HATM4 SET k1 v2

T3 hA7fr4 SET k1 v3

T4 BlEFHERE, 4T AOF I EE FFih AOF XHES
TS HF74 SET k2 10086 BATEE R

T6 PATFM4S SET k3 12345 PATEE#RE

T7 PATAA SET k4 22222 525 AOF L H4EE

FT R R EAEA— B, Redis lRFFMILE T —1 AOF EEZ X, XNEhX
RS PRI FHBZE IR, 24 Redis REBBMITRE—NBEHLZE, ELRIBPEX
NE A KL% AOF Zap[XFl AOF EEZ X, WK 11-4 Fixs.

X B R UL, 7EF Rk
T AOF EE Hla], R4 asitE
TEPITUT =ATAE:

R %54k

1) PUATE P ok a4 o B @ | Emes | AOFZmX
2) WHITIR 05 438 hn From | 2R L e
o~ " | -
F| AOF Zh[X ., 3¢ AOFEE X

3) BHATIEHE 4B m
#| AOF EEZ X . Bl 114 [R%SEFEHE S Ki%% AOF XM AOF EEZ X
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XA AT LAGRIE :
Q AOF & XN AES EMHE AMIFEHF| AOF 30, XFBA AOF L4 T 4E
SUnH AT
Q MEIETFHERFE, REFJPITHHIAESMSES#IC%E] AOF EE5Z& P X B,
MFHFREWR AOF BE THEZ G, EanitRkE—MaE, KHBRAEEINZRES
2, S-S RE, AT THE:
1) ¥ AOF EEZ rp X h BT A WAS AZIHT AOF X+, XEHHT AOF SCHFFTRAFHY
B RS R AN IR 55 2% 24 A0 B PR R A — B
2) XHH AOF SCF# 7ok 4, JEFH#b (atomic ) 7 3 BLA 19 AOF X, 2T IHM
A AOF U (8 e
XAME SR BT Z G, AR T AR E —HEZmSEK T .
¥ AOF G EEAERY, RAESAHEBEMITH &M RS SHE (HRE) &
ALBH%E, fEHAR R, AOF FEEEHASPHELHE, X AOF HE X IR 55 251 s
AR R R T B
AT, F 113 BART — AOF IR EEBHPITHERE:
Q Y TFHBIFRESH, RFSMFERE (LHE) WEIRESRA k1 — M, YritE
SERAOF XHEEZ G, REMABRMEEETCEEZHT k2. k3. k4 =THHE.
Q #FEFHRMRSHHBREXGFSZE, REFJIABSERTFE AOF EEErPX B
CSRM k2. k3. k4 = MMM IEMEH AOF XK E, RJEH# AOF 3 F
B AOF X4, 58 AOF X JG & EE#AE.

#* 11-3 AOF XHEAESLE

B8] AREA8HTE (T2 ) Fiftiz
Tl PATAA SET k1 v1
T2 PATHA SET k1 v2
T3 PATAS SET k1 v3
T4 QIR THRE, HIT AOF XHEE Frif AOF XHES
TS PATAS SET k2 10086 PATESRE
T6 PATAS SET k3 12345 PATEERAE
T7 PITHA SET k4 22222 SEH AOF XHETE, MAHBERES
BWE|FHBELENES, Wmd SET k2 10086,
T8 SET k3 12345, SET k4 22222 BiNF|#H AOF 3
MR
T9 F#T AOF U8 5 IH AOF i

LI EELR AOF 6 EE, thHlE BGREWRITEAOF fip2 ) SC L JF B
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11.4 ZFELZOM

QO AOF S it R A7 B A 18 BOBHE FE 9 5 i 2 1R SR i R R 45 48 PO B8 RS

Q AOF It T A fir A # LA Redis 237K sl 4% X ARAF .

Q WA iR R AOF b X B, 25 &S AHFES| AOF 4.

Q appendfsync FEI KA R{EXT AOF FFALIIEERI L 21 A K Redis AR 5545 B4 GE
AIRKHE W,

Q RS 4 RERAFFEFPITIAFAE AOF ST HIaS, T LUR SR FEA K AR ES

Q AOF HEA] A= —AH i AOF X, XA-H i AOF X4 F1JEA /) AOF {4 fir
PRAF BB PR S —FE, (BRI

Q AOF EE B — A UM AT, ZINGERE o B s e B R se By, 2
FF A4 AOF SCHEBATAEATIEA . e B A#RfE.

Q 7Eh4T BGREWRITEAOF 4 i, Redis RG24 — /1 AOF EEZErhIX, %%
XS 7EF R AIEBT AOF SUE], iCRRF/PITHHAE ML . Y TFHRE
BT AOF XM TAEZ G, RSB/ BESR X FRTA N BMEH AOF
XK RE, #EHIHBA AOF LT RFFRBHE ERE—B. &5, RSB
) AOF U IHIg AOF U4, LABLRSER AOF X EE k.
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Redis IR 55 &8 & — IR RR T, MRS 2575 EALHR LU T W14
Q XFEF (file event) : Redis RF#HELEET S P i (505 HAL Redis RF548)
BATERE, MCHF ARG S EETFRENIS . REHFES5E0m (REH
bR 55 4% ) A8 17 257 A2 AH L I ST 44, 17T R 95 4 DU 388 et 1 VT - A P 3k 6 S 44 o
SE— R 5 M4 EfE R AE -
Q Af[E] 34 (time event ) : Redis IR %525 A9 —2£3#4E (L serverCron BRi¥) 7
BAEL E WA (] s BAT , T AN ) S R IR 55 28 X X 2 e R E AR .
AT SO R TR, HEPIX RS Redis IRF2EFHNAE, &
I SEB AL, LA R Ab B S 34 () AP 5555,
A B B Jr W X IR 55 A B A R BE O AT 48, LB Redis IR 5882 tnfa] L2 HE - PA T 3C
1A =4 e (] 1

121 XHSH

Redis 2T Reactor BEXH K T H O MK F A4 BEE: XA BRERBFR N SO F 4L
HE% (file event handler ) :
QO XHFHA SRR /0 ZE H (multiplexing ) 727K RIN WS NERETF, IF
RIEERET BaiiAT RS R A EE T RRAF A H LA
Q M ERFHERTFIITERENZ (accept ). (EH (read ). HA (write), %
Ml (close ) SF#RAERT, SHERAMEARXTRL M B S r= 4, X SO 34440 38 2% 30
22V I 7 Z 00 SCHR I () S AL P28 R AL B X S F
BARSFEHA B LB R R RE T, (EdfEH V0 ZiE ARFREWZ/NERE
T AR PRSI T SRR M E IR, NIRRT S Redis RS 28 A
[FIRE LA AR 7 2O AT R BEA TR, X ORFF T Redis B ERLRFR I A B4k .
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1211 HSHLIERRRIMERL

B 12-1 R T30S A BEF A LN 3R 4, ENABIRERETF. V0O ZHEHE
. XHFEH445 U4 (dispatcher), LI K&

..........

ETS 1 xRy | e
SC A S0 R R S B R AR R4 ' sl
BY - EEFHEEEIATERNE i froiskame ||

/:. oot ||

| e |

R ERZNEET, U HE
A AT RE IR R Mt B
VO Z R BRI ET SN EET,

TRIBMBRO/
ERTFEEER

I S F A IR AL R AR = A T HAH ; 5 :
JSBZ A SO AT T A OF K B 121 S EARTRAR 0 PR 5

B, B0 ZHEHETFLAESKHA™

AERGNEREFERRND BRI EEm, REELXNEAS], LUAF (sequentially ). [l

( synchronously ). IR —1MEEFHF XM B HMIRBIEEERET . Y L) EEF™

AT TREZ R (ZEEF N BT BN E AR RATEE ), V0 BHEH

BIF A kg m X F IR E T —NEET, WE 12-2 i,

BAZ &k

EEFN | EEFN-1 | . | RT3 | mmrer || HET L JXMEH

(accept). B A. EH. XMW FHRIER, , \
BET AR, B — R 2 §<:>k‘

B 12-2 VO ZB85E IR Pl BAS 18] SO S IR B I T

XFEHFRIBFER VO ZEABRFARNERT, HREBEEEFEHFHHE
Ry, VR FHAR DL B SR AL PR

Hi 55 25 2 A PAT AN RME 5 BT RIKA R B S A B ES , X Seab B 88— e,
EANTE X THRAEMRAR, RS ZPTHIZIE.

12.1.2 /0 ZRERAREFHEI

Redis ) /0 Z & E R F R PTA D REER 2l i %% WA select, epoll, evport
Ml kqueue X4 /0 ZBEE FHREUZER LI, B /0 iR FH R BELE Redis IS #R
Xf R — B SO, el ae select.c. ae_epoll.c, ae kqueue.c, FHlt,

4 Redis A8 /O 2 E AR EUEHR LI THREIM APL, ATl VO £ 38 T
JEREIEFT LA S, A 12-3 fim,

Redis 7€ 1/0 £ E AR FHLBEBHF A #include ZEX THE KN, BIFSHE
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G iRt A Shik R PERE R R B9 /O 2 2 T PR B R AE A Redis (9 /O Z 8% R T
JIRJZSEB -

/* Include the best multiplexing layer supported by this system.

* The following should be ordered by performances, descending. */

# ifdef HAVE EVPORT

# include "ae_evport.c"

# else | /0 S T ]
# ifdef HAVE_EPOLL p— N W
# include "ae_epoll.c" :
# else IIselectl Iepolll |evpor£] I kqueue |
# ifdef HAVE KQUEUE E =k :
# include "ae kqueue.c" = memmmsesmsemeeemeeeemeeeeeeeeeeeoeaod
#else A 123 Redis 9 VO £} 58 FFH £/ 10
# include "ae_select.c" . .
# endif % e B FH P SE B
# endif
# endif

12.1.3 S{4HIEE

VO Z B E T AT L £~ EHF M ae.h/AE_READABLE {4l ae.h/AE_
WRITABLE Hf, XMEHAMEEFHRMEZ MM ERNT

O YEEFA/AER (FF W EEFHAT write 84E, SFPAT close #1E),

EA BB (acceptable ) EH:F H AT (25 5 smxd il %5 2% B0 M r B B F AT
connect ¥fE ), EHF /4 AE_READABLE Hf4-,

O S ERFERAGE (F 5 X E#EFHAT read #816), EEF4 AE_

WRITABLE $/4,

/0 Z M E AT i IR 55 25 [ af i WT £ 4827/ AE_READABLE H {4 AE_ WRITABLE
H, WR-AEEFRMN AT XWMEML, B XHEFGFIIRFSMELTEAE
READABLE Hff, %%| AE_READABLE F{@bH5EZ 5, A 4L AE_WRITABLE 4,

RMBRGL, MR -NEEFNENAENE, BaRSIEEEEET, FEEET.

12.1.4 API

ae.c/aeCreateFileEvent REEZ - NEBEFHB/ . —NFEEFLRE, UL~
HHMHEEASE, BAECEBREFHAEEHMAR V0 ZHE FHRFH BT EEZ A,
I X A RN A AR AT R

ae.c/aeDeleteFileEvent HR¥IEZ —NERFH AR M — N UWIWEFLREE RS
%, ik V0 ZHEABRFBUEXY S EEEF WA EEMHNELNT, HBUEE4MEBEFL TS
] 4 25K o

ae.c/aeGetFileEvents R¥IEZ N EBEFHAR, BEXEZFEERERY
HAA .



154 * HF =39 FHHEEGHER

Q WREEFEAEMEAGEYT, 84 KEERE AE_NONE,

Q WREEFHEZEFEEGEYT, I84KEUR M AE_READABLE,

Q WREEFHE R EEGEY, IAKBORI AE WRITABLE,

O WREEFHEFOMEEHEEGYEY, BARKEPCRE AE_READABLE | AE_

WRITABLE,

ae.c/aeWait RBIEZ —NEEFMAR. — M FELUN—NZDECISH, ES
SE (] Y P ZE - S RFE R F A E R R4, YFHRI ™4, SEEFRNZE,
PREGR ],

ae.c/aeApiPoll BAEES— sys/time.h/struct timeval & NS, IF
EFE ERIRTE N, PHIEEFH SR8 aeCreateFileEvent BREZ B N ISR A R ERF
PSR, YA RS AL, BRSPS, RBCR ],

ae.c/aeProcessEvents PREUE XM FE M0 UR%S, BB acApiroll RECES
Rt , SR T T A B =AM, JFJ8 FIAR L 0 35 1 Ak BR AR Sl b B X S S

ae.c/aeGetApiName PR¥R [F] 1/O Z [ & FAR Y IS )2 B i (4 1/O 2 1% 5 FH R 0%
BIZFR: B[ "epoll" RREEN epoll BEE, Bl "select" XRIKEN select
PR, NI,

12.1.5 SA4EHRIALTERS

Redis HCHHMGRE T2 NA0HEES, XLF L0 FRAR 505 F T L BUR R ) I 4538 {5 75
K, e
Q BT X ERER S AR ENE R ATRE, IR S5 #5B h W W e o O I 1 v 2 Ak
AR,
Q K THEWE PG RMGSIER, REBENE P IRERTFRBK G HEREEL.
Q K 7% PR A2 MHATE R, IRFM[ENE P ImE T B4 B 2 A T8 .
Q M ARSS AR AR 55 28 2E AT B R Ve, 3 MR 55 48 A1 75 22 QI A 31 4 & i o RE 4
HHE AL
FEIXSC A PEAS A, MRS R AN ER S E P il G N A TR A .
AT R AL B A4 0] AL BEER

1. ERENE S

networking.c/acceptTcpHandler PREZE Redis HIZEREN B AL FERE, XTI S
H T3 ERER S 2 W E RN E P Im i T, BRI sys/socket.h/accept B
i GIEE

24 Redis R 55 8 HATRIRR AL AR, ¥ R X A SN A TSR AR &5 2 T B B F
ff) AE_READABLE HXEKER, M A E P Wi sys/socket.h/connect PR £ R
FAs ST BT EHE, EEF M4 AE_READABLE B, 5| & EHENZA ST,



P12% ¥ # * 155

I AT B R HRAE, W 12-4 FT7R.
2. i LIERAIERR

networking.c/readQueryFrom EE IR EB%?%MEEJ?&??‘E
Client PR¥UE Redis Hfir 2 iERALBESS oAb AE_READABLE H8{f:,
XA RS 1 T NEEF R AR P A PATEE BN A AL ER AR
KM@ STERNE, RSN unistd. o4 s smars pommos e Ras RS
h/read BRE 2,

A% i e i B N B A PR A AR —p
WEERIR S A 25, IRI5 2520 & P b Kk R PR
% # 7 ) AE_READABLE 3 {4 fifr &3 | F7 AE_READABLE Hiff,
SR TS IR ARI 247 P 1 R 45 28 BT RIS
EMCHRIGI G, EEFHETEAE_ gios Ry maiE PR H IR

READABLE H4, 5| &4 1EK AL H A5 4
1, HPATHIR M EEFRARE, WE 12-5 fin.

TE% P RS A A R, IRF B[S —EHAF P WmEREFM AE_ READARLE
R AT 2R AL B

3. RIS EES

networking.c/sendReplyToClient PR¥JE Redis M4 I EACFERY, X ALFERS
TR IR S5 AR AT i 2 JE A3 B A 4 [ Bl B R A % P, BUASCEI N unistd.h/
write PRERAIAIZEE

LRF/A ML ETEERARE P mAOEE, REBSEEPNHEREFN AE_
WRITABLE F {4 Flfir4 B G AL HES SRRk, Y&/ im e & i B iR 45 284 |l i fn 4 [E 2
it, W< AE WRITABLE HHM, 5|k fr

L EEAEEFEPAT, HFHITHMNNEEREFE k45 2%
AR, WNE 12-6 Bk . BEMSER | FpokgsmT
’ vt 5 " & i AE_WRITABLE Hif:,
YA REEETEEZE, REHts AT 4 ] 4 A e
fRBR TS M AL R 5K P EREF N AE_
WRITABLE {42 8] (8¢, B 12-6  HRSs#% 1% 7 o & i A A [l R

4. —IRERNEFin SRS SEER ARG

IEFRATHGE R —IK Redis P o SRS EFHATERIF R RGO WA TR, BEALE
et AdE, TX LSS SR AT B AL B

fBt— Redis R4 ELEEME, ARAXMRS AT ERFH) AE_READABLE H{f
ROZIEAL TR Z T, TS B X R A &b PR 48 o % Be N & Ab FH 2%

IR X A — A Redis & P [0 IR 5 # R R &, W2 MW EEFEH ™4 e
READABLE H{4F, fili k& EH N E AL BRAR AT . ALBRAR X% PG I B R AT R 2%, R
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ERIEE P IREET, UKAEFERE, I E mERE TN AE_READABLE F 5644
R AL FRAEHEAT ORI, (A8 P NG R LA £ AR5 28 Rk A A K

2, BEREPWEERFHZEE IS HR, BAZFPHEEFH ™4 AE_
READABLE H{f, 5| &Mr4ifRAEBHAT, LHEBMEWMEFWmMGTLNE, RIGEHM
KARF LT,

PATAT SR AN A RIE, A THX a4 RIE AR EE P, RESSEE S
YER:F ) AE_WRITABLE H{F 544 [0 & kb3

BHATREE, M7 PR A A 8 A 161 i 2 SR TE B K

& PSS AR WRITABLE $EME, % /J”*WﬂﬁmM@ﬁ

4 B AL B PAT, a4 P AL AR A 2 i [ FEPMEREBEEGSWR | g

EESWEARNERTLE, BEBRLMEE | 5| wrmaaecerens |5

PREHFH) AE WRITABLE H{F 5644 [E & 4 58 P A

PREE 2 A B i
RGBT S EE AL HRS

K 12-7 B8 T P AR EEFESRE, U

Kl fE ot B S FEES .
B 12-7 %P AR 4 058 (R R

12.2 BEasH

Redis ABT [ A5 A LA T PIE

Q EFEM. i —BRFEEE N EZEIIT K. i, iERF X 7624706 E
B 30 ZF2Z AT K,

Q FAMEEM: it—BRFEREE R T R i, iERF Y 85 30 Z2#
BMFT—K .

— AN A S E A AT = AR

Q id: RF S HAHEIFHAQIEMLRME—ID (FRRS ). ID B3 /B K B R
FrEEH ID S HIHFEMAH ID SE A,

Q when: ZFPKIEER UNIX AfAIER, iC% TR S RIE (arrive ) BFE]

Q timeProc: Af[EFHFALEERE, — A%, MEFRIFEMFAR, MRS AHHSTE M
IO B A B 2% Sfe Ab PR AT A

— i ) S 2 {5 2 ) A R () {2 A 2% )[R

O MEFEMLAFEIEER ae.h/AE_NOMORE, HAXMEM N ENEM. ZEMEL
Bl -k ZE M apmbR, ZEAEEEA,

Q R I AL SR F—dE AE_NOMORE HYBEB(E, AR X A3 18 8 A o it () .
YA EIFGFGAZ G, REEBARME AR I A(E, X E 34 H when
JBYEHATER, X NFEHAE—BERZEBFKRERE, HUXFFR—EHE#HHiE
TR i, nR— o a3 AL A8 R MR E 30, AR A MRS #8010 X
B R AT E R, 1R FEE 30 2R E K EEA,
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HAETRRAH Redis RERI SIS, MEAEAENHA.

12.2.1 LI

IR 55 2% 45 T 4 Bt [R) B ERIAE — DN KPR, B 4E M PUTRRE T, B
BAGER, HRTACEEAAE RIS, AN SRS,

Fl 12-8 B/R T —MREGF EFEA4MERAHF, S#RPEET =DAF KB E 34
BR]  3 ( It JE) Z  RAR A BN R A2k, Br A=At fal 3440 5145 1D w7 HERE, &LH
5 ID K 3, HEIFEMAM ID K2, ERFEMHMID N 1.

time_event time_event time_event
id id id
3 2 1
when when when
L — 1385877600030 1385877600000 1385877600010
= (20134125 1HS (20134F12H1HSE (20135£12H1B %
Bt Z J530ZEF) i) B Z JE10Z5))
timeProc timeProc timeProc
handler 3 handler_ 2 handler_ 1

B 12-8  FIEEREHGE R =R F

R, ROTBURFFREF RN TR, BOARERAE D HEF, M,
ZEERATE when BRI R/DHERF . IEFVBERBA K when BUESEITHERF, Bril ZnfEH
AT RSB AT E, B AUE iR TP BT A I (a3, XA RERR TR AR 9525 F AT A . 3
IA I (] SR 2 A T

r TFERFHARNE B EHLERAOERE k
EBRTRAT, EFHEX T Redis IRE 2 R4E M serverCron —ANK B 4, @
# benchmark X F, REBELREAFANAEFH4H, AXHFALT, RESLFERZ
AR B R— AR RER, TR ARFER ARG R ESH, FRY 0TS
kﬁﬁ‘é‘]-fiﬁ'éo

ot

12.2.2 API

ae.c/aeCreateTimeEvent FREEZ —PMZF B milliseconds Fl— it [6] FH {4
AbFEE proc fE RIS, K— SRRt RIS AR B IR 548, X ANHT B 18] S48 24 BT AT
[B]f) milliseconds Z#2ZFEIE, MHEHALHEEE N proc,

Bilan, anRAR S 4% 280 HT AR B9 A e SEF AN 12-9 FR

W2 4F LA 50 Z#H handler 3 AABIFHSH, FERTE] 1385877599980 (2013
412 A 1 HEHT 20 ZF ) B H aeCreateTimeEvent ¥, RE ¥ EIE ID K3



158 ¢ F—#45 RAHBEGHEAR

A ]S, 33K i IR 9545 BT R AF O B[] S48 an P 12-8 B o
ae.c/aeDeleteFileEvent PREIEZ — /B EMH ID ENSE, RiGMNREZ+

B3 12 1D i X i A e e 544

AP F, MARSH YA B FHmE 12-8 Fin, B2 4BFAAM
aeDeleteFileEvent (3) ZJa, MREASRAFHIET R FHAKE A RRE 12-9 FimBIRET .
ae.c/aeSearchNearestTimer PRI 713k s [a] B 25 224 Aij At 6] F 2t B AR st (] S

A6 7, 40 R Y A R R R

1385877599980 (2013 4£ 12 A 1 time event time event
H &0 A 20 Z2#), 1R 55 4% 2 60 id id
[RAF G I )35 PR A P 12-8 B, TR - —-

4 V& ] aeSearchNearestTimer time_events—» 1385877600000 }—- 1385877600010
FRBOKHE ] 1D K 2 B9, R W e
ae.c/processTimeEvents timeProc P p———

PR B0 B (6] SR ) BT 8%, XS eR handler 2 handler_1

¥4 T T A BBk Y e EE 4,

R X HE AR, BEA

feR R, WHEFAA when BHC R UNIX A R B EE T30/ T 24 BT A IE] 49 UNIX A ja] 8.
20T, AnSRAR S BRARAF RO R S an A 12-8 B, I H X4ATEa] % 1385877600010

(20134 12 H 1 HEMZJ5 10 ZF) ), 4 processTimeEvents pRECEALFE H ID K

2 01 AETE S, BRCA X RS SR BART EFK T4 T 1385877600010,
processTimeEvents BREUHIRE CAT LA LA T PAARIE R 3R

def processTimeEvents():

12-9  FHBEREHGRR P [E

i TR A2  o BTAT Be 8] A

for time _event in all time_event():

t REFHEFTLEEL

if time_event.when <= unix ts now():

# BHEE%
# PATERAER, FRBE EME

retval = time_event.timeProc()

# WRAR-ANEHFH
if retval == AE NOMORE:

A 2 ST N

delete_time_ event from_server (time_event)

# wRIE-ANEBMEEG

else:

# MLBREHAERGREEEF A EFHE when B
# URANEHERENNEZEHE AL

update when (time_event, retval)
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12.2.3 BEIEE{4RIFASERI: serverCron ERE]

FFEEIEATHY Redis IR 5528 75 2 WX B SR EALREH TR EMRERE, WmesfiRs
MAT K, fRaEiEfT, XeEMEER redis.c/serverCron A THAT, EH
FE TR

Q EHRFSHOLRGIHEE, tanetEl. NESH . BEE 5 HERS.

Q VBB A b o B R YT

Q XH A BB R B & P i o

Q 2=k T AOF 3 RDB R ALLERAE,

Q SRR FMSEE, IBAXT IR 2FHE T E MR .

Q aniRab FERS, MR T EHRE S FEE,

Redis IR % 2% LA A 0 M 3544 19 77 KB AT serverCron ¥, ERFS A ETME, 5
Fe—BthtE], serverCron EHAT—IK, HBIRSFE XA AL,

1F Redis2.6 fiAs, MRS #SBIAME serverCron BHEFT 10 K, FH&EFE 100 2
it —I.

M Redis2.8 I #h, FAFP AT LLE GBS hz K serverCron M EFITIREL,
BAAME BiESE /BB E X redis.conf KT hz AU,

12.3 SBHNAESHIT

B A AR 25 4% o R B A AE SO st () S P AP e /Y, BT LR 95 88 AL A0 X X P A
AT IRAE , P fTe R A B SO A, T it R Ab B (R 44, LA B AL 22 /Db ] sk Ak
HEM%FE.

ARG JEBE AT H ae. c/aeProcessEvents BT, AT REZBREHHRLER.

def aeProcessEvents():

# BREUE| A B [F] B LT A [R] R A Y B B B A

time_event = aeSearchNearestTimer ()

# HHRBENHEFGHERALER SV ED

remaind ms = time event.when - unix ts_now()

# WRFEHEE K, W4 remaind ms BT A ik, HEREHN O
if remaind ms < 0:
remaind ms = 0

# W remaind ms i, Bl timeval %44

timeval = create_timeval with ms(remaind_ms)

# HMEFEHXUFSTE, RAEERFEBEAN timeval FH BT
# R remaind ms LK 0, M4 aeApiroll WA ZEH LRE, FHE
aeApiPoll (timeval)
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¥ AERAC AN X HES

processFileEvents ()

# AT P AT T 2k (A B0

processTimeEvents ()

™.
) AR
WA 12.1 P EANB I E4 APIE4E, HEA 33 processFileEvents X AN,

BAACHRELE, EFEFEP, LBC A2 IHFHGKARLEHEEE acProcessEvents &
HEmE, XLAT 5@, FEMT processFileEvents Fid,

¥ aeProcessEvents R & T
— A TEA B, N8R Ak A v B R
B, XA T Redis IR 552500 K%Y,

PUF 2z e B0 th S 2
def main(): = 7
AR S . =
el gt | xmmss | | St | gﬁ%ﬁ’:
¢ —EAEBE, HIRSBEANE Iﬂﬂﬂ#imxﬁgﬁl

while server is not_shutdown() :
aeProcessEvents ()

# BHEHXA, PATHERME

clean_server ()

M 4h BE ) ff BE R B, Redis il
5 AR BEATIRE AT LA R MR A 12-10 SRA%HE .

PAF 2354 i 78 BE A AT R0

1) aeApiPoll BREAYH K BH 28 i 8] i B3k B (8] B B2 24 B B 8] A Bsf (] S e g, 3
AT 1 BE BT LA 3k 4 AR 55 25 T B (] SR AT AR B R R (1% F ), T LA#fR aeApiPoll
PRI 23 BH ZE 3 st ]

2) ER SRRV, RSB — RS EHZ G, TIRA T
B FARR, ABAMRS A R ERIT O SO, BEE SCHFFEHRARIIT, BfRISZE
T 1) 6] 25 1 BT i B A Bk AT (BB, FF 2R BN BRIt a], X i AR 45 28 5k vT LAFF 4f Ab B 5
KRR T,

3) MSCHFAEEFGOAAEEREY . AR EFBITH, REEASTET
WraE b, WASXKEMHITR S, Eik, AMERXUGFEAOATEES, B=E RS
PRI, TSR T s FR BB ZERT B, AR TR B Bk BATAL, AT R AR
HAYURATEENE. LN, FEmASRIEAHEE - IS EEE AREFRERTR,
REAFTHEE T —PiREEMNE, w4 REAEIERS T3 break Bkl 5 ATER,
BRTHEIEED TRES; B4, EEGSBIEE R A CRERR FLBERE
F AT

[ngaﬁﬂwwm$ﬁ]

Bl 12-10  SE{FALER A BE R BOAR 55 452 1T AR
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4) F Nt E A RSz AT, FESEZEIAS B Y, BT LR R SR
SERRALBRAT E] , 3 H 2 b (] S R Y Bk B R A e — 2,
F12-1 IBRT —KEEN

AP AR F12-1 —AREENEHAEFBITIE
F 12-1 id R FE AT R Freantia | ghsketiE i
BT A 26 B R R R R 0 10 BEE—E 100 ZF B A E] 34
FREELI 2. 3. 4. 11 30 et i
O B g i ] 34 1 R B3k, 3 50 ALFECHF
Bt LA AE Ab 3 B 8] 25 4 = sl 85 SR SCFEAF
il, RFELER/FIHL 85 130 AR
BT BIR SCHF S £l 150 A ELE LIE LSS

QO R4 B R R R A
S T A SEBRAL 2 e ) 42 4 s ] EE TE B9 100 ZERME T 30 ZAD,

12.4 EOMm

O Redis [R5 22— FHWRNTETF, RSSO FAIZ1F 5 Aot 8] S FSCAFF4 I,

O AL B R BT Reactor B SC B9 M 48 B 5 FRF o

O XHHFHENEREFRENTE:. BREZFENTNE (acceptable), A]E
(writable ) (& A[§E (readable ) A, AHN BSOS EL &= 4

Q X4#FE 445k e READABLE H4 (%4 ) M AE WRITABLE {4 (BHM) HK.,

Q i [a] S5 o s B SR R AR S . B R AR AR R A B (e Bk — Yk, i R A
P 2 4 ) 5 B — B s (] B 35—k

QO RE#HE—ENT RPST serverCron BRE—EHEIEY, H HX 42 FE
P

Q CHFEGmERFEGZREREXRR, RESSEMGCEXWAEGE, JFHAME
PSR P AR ST S .

QO A i) = 4 14 2 o Ak B o ) 308 5 4 B S 14 B S e ) g — 2

125 ZEREN

O { Pattern-Oriented Software Architecture, Volume 4: A Pattern Language for Distributed
Computing ) 4% 11 =) (Reactor) — M43 T Reactor BEIHIE X . SCH T EEFWER

O {Linux System Programming, Second Edition) % 2 ) ( Multiplexed I/O ) /N FI5E
4 F5f) (Event Poll) /N7, LIK (Unix BFEEEHRE, 2 i) #1457, #xF /0
2 52 ] B A R BB BGHAT T A4



Redis IR 5545 BRI —XT BIRF BT : —DRF TS B4% 5 I L M4 % 3,
FEANE P ] LA 1) (I 55 e &6 A AR, TR S5 % W B2 O Ab PR 7 o A% I A & oK, 9
[i1) 2 7 AR [ 4 [m] A2

A V0 2 E A ARSI SCHFF AL FERE, Redis AR 528 A R4 A2 b2
H i Aok AT A AR, IS BAE P I T M 4ETE

St F A5 RGBT ERENE P, RS AR X EE P s L AN redis. h/
redisClient Z5# (ZFumRE ), XTEWEFTEAWMYIKRERFE, PAEIITH
XINfEn T BRI RIES Y, HhadE.

Q &/ mi BT R

Q &4 5

Q FuibrdiE (flag )o

Q 8% P i E AR M BaE FE A F8 5, LAROZBER E 519,

Q Frum Yl s iTeasd . SRS E. GASEIANEL LAKAS [ A4 SE B R 5L

BFEE .

Q & F o 4 A2 vp X g B P X

Q FrmiEHREFELS, ARBITRE RO BIEESEH

Q & mihAT BRPOP, BLPOP %53\ 3P 2 a4 i i F BB 454 .

Q FPmESRE, LUKRIIT WATCH 44t | BB aE 454 .

Q & mh T &6 ST R RER B R BE 454

Q & F g 0 503 B b AR o

Q &/ o B s a2 5 b AR 55 25 0RfE — UGEAE ], LUK P i A HH 28 o

XA /INER H 3R RR ) (soft limit ) FRFA]

Redis RG2S RELME clients BHR MR, XMHERE TE 5RE285%

BB PR SW, SR SPITHERE, KEEREANEENE i, #eTLGES
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W clients #ERETH:

struct redisServer {

& 1
/...

[l —MNER, RETHAEFERA
list *clients; P 2

1l v

R

I 3
fERB+, B 13-1 BR T —N5 =A% P mift BN RS
#v, M 132 MR T XM RFEEH clients FERKET B 13-1 RS RES R
redisServer
lient redisClient redisClient redisClient
corents 1 (BP0 (ZPaw2) [ | (FF3)

P 13-2 clients 8%

AR F RS R&NREHETN A, FIRRIRS A RS A R KRN E
PR T

13.1 EFiREM

& P RS & B SR M AT LA R 2

Q —KELBGEMEME, XLRUERDSHEEDIREMX, TREFmIATHRMA 4
TAE, EfTEEMDLXEEE,

Q 54— LR AR E DR OC I JB ¥, Hb dn BV $0 8 FE Y 75 2 A B 9 b JR& A
dictid &Y, PITEFNTEHB M nstate BYE, PIKIMAT WATCH 4 W75
ZHFIM watched keys RS,

A BORE % P RS R LU R AR ER A BT AR, = TIRLE R E T REAH G i R

P, WSAEARR I E T AT

13.1.1 EEFHEAR
HPRAS I £ JRYEID TR T & P E 1R S R

typedef struct redisClient {
£/ ...

int f£d;
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1l ..

} redisClient;

RIBEZE P mERAOARR, td BUHEAETLE -1 siFRATF -1 B

Q th%& P (fake client) 9 £d JRMEMEN -1 thE P imAbBE A v 215 K R IR T AOF
XA Lua A, MARMYE, FUXME P IRATEEEFZERE, ARBAT
Bl REETFHAS. HAT Redis RFI|MESER M HBINE P4, —MHTR
A AOF IR IR B FER A, 1 25— T A F 44T Lua A4 & 1Y Redis 4.

Q EEEFmN fd BEMERNKT -1 M. HEF il HEET R S5 Sait
frilfs, FTURGEHSH £d BERICRE P InEETFR#RRT. HAGENERT
HARTIARER -1, LI EE P ERE TR NELRERT -1 HEBEL

hAT CLIENT list 740 LIS H BT T A E I IR S 25008 % P i, it £d

BRR T RS ERERER P i T E B HR R

redis> CLIENT list
addr=127.0.0.1:53428 fd=6 name= age=1242 idle=0 ...
addr=127.0.0.1:53469 fd=7 name= age=4 idle=4 ...

13.1.2 B=F

RN T, — N EEDRSARNE P R % T
HANFE F i 878 18 CLIENT list fr 2R B9, AR i) name AR RS I :

redis> CLIENT list
addr=127.0.0.1:53428 fd=6 name= age=1242 idle=0 ...
addr=127.0.0.1:53469 fd=7 name= age=4 idle=4 ...

{# ] CLIENT setname i< 7] LA Ui B — 4T, 1E% i) B 032815 S B
LAF R % P 4T CLIENT setname fig % ZJ5 H % P 45 3% -

redis> CLIENT list
addr=127.0.0.1:53428 fd=6 name=message_queue age=2093 idle=0 ..
addr=127.0.0.1:53469 fd=7 name=user_relationship age=855 idle=2 ...

Hep, B—NEP UL F 2 message _queue, FRATAT LU & & i 5740 2 B BA
PIME P iw; BN F P4 T2 user_relationship, IATATLAFEWE A 7 5740 H
FF SRR E o

% P A FIORER P PR A M name JBHEEE:

typedef struct redisClient {
/] ...

robj *name;

/7 ...
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} redisClient;

MAEFHEAENACKRERLT, WAMNE F RS K name J& #3571 NULL 45§
Bbs MR, WRFFWmAACEE TAT, B4

name BYEHIE ] — DN FRFBXR, MXXRHR redisClient

FRE IR AT o = StringObject
[E 13-3 %ﬂ_\' T—/l\g}h%&?gﬂ—(%, mﬁ i ] "message_queue”

name J& Y B /R, & P %% F N "message_

queue", & 13-3 name JA MR

13.1.3 5%
P mEbr SR flags iI£Fk TH P WEIMAE (role), UK 4 H BT AR

typedef struct redisClient {
/...
int flags;
/1l ...

) redisClient;

flags JBMEME T LUZ B MR E -

flags = <flag>

WA LR ZAPRE R ZBEHIs, than.

flags = <flagl> | <flag2> | ...

BIEEH—-NERER, 8 MR R T E wmEAE.

Q 76 E MRS 2R AT E W BRERT, EMRS AN AR 558500 % P o, T AR 952
2R MR # 8% i, REDIS MASTER W& RRE AR E TR
#%, REDIS_SLAVE fRiERRE P AR ZE— T MIRSF 85

O REDIS_PRE_PSYNC R R A K P iR A& — M RAK T Redis2.8 #9 MR 55 4%,
F MG AR AR PSYNC fr 25X MRS aF TR L. Xk RETE REDIS
SLAVE pRiasdh FHT RS A

Q REDIS_LUA_CLIENT FRiRE/RE P im2 % ] H T4 B Lua 7 B 5 19 Redis
4 B F i

1M1 53 b — R4 brE WS % T % F ¥ B BT AL PR «

Q REDIS_MONITOR #R&RMR % F i IEFEFT MONITOR it % .

O REDIS_UNIX_SOCKET ARiiR7n R 55 4%E ] UNIX BHFRIEREE F .

0O REDIS BLOCKED Rk % F i IE7E 8% BRPOP, BLPOP Ay 4 FHEE .

Q REDIS_UNBLOCKED #RibEAE F e £ REDIS_BLOCKED #rikk BT 27 (19 B 2R
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FoHs BAMEEGEA

SPBE Kk, AFFH%, REDIS UNBLOCKED 5k H fE7E REDIS_BLOCKED f5
ORISR T

Q REDIS_MULTI WS RAE FImIEEPIITHS .

Q REDIS_DIRTY_ CAS #p&iR/RF 5 (A WATCH @i & WL BHE F R E 288K,
REDIS_DIRTY EXEC RERRFFEMS AR HITHIR, U LR REERE
AREFHEZLEC LN, REXW MR c P REE - BITIF, EXEC
SREFTRM ., XH MR RAEER P ufTHF T REDIS MULTI ARk AR oL F A

O REDIS_CLOSE_ASAP FpiiR/m %/ v B th 28 v X /N Y T IR 95 4% SR /P B L
AR % 28 S HE T —IKIAT serverCron sREET SCHTX % F o, LARAR S5 25 Fa e v
ZRXANFE P, REEREEMX PR AESEEEER, ARG
& P i o

O REDIS CLOSE_AFTER_REPLY bR&EFRRA P X X% F4wiiAT T CLIENT KILL
e, A F AL IR SRS R P EE THRNDUAS. RES2E
% P B A A b X R BT B SOR G P s, ARG R B v

Q REDIS_ASKING fRERARF P ImEER T A (BITEEFEXTHRS ) KX T
ASKING 54,

QO REDIS_FORCE_AOF #5 i i il IR 45 #% ¥ 24 4 417 M 6 © 5 A | AOF 3L {4 B i,
REDIS_FORCE_REPL #7538 il 32 IR %5 #5844 24 A AT 19 i 2 & il 45 BT A IR %5 2%
AT PUBSUB 4 &% 44T JF REDIS FORCE_AOF #ri&, W4T SCRIPT LOAD
142 % F1iFT7F REDIS_FORCE_AOF fR#ifil REDIS FORCE_REPL #Rikio

Q & E AR S5 A5 AT A e B H0IE] ,  MAAR 55 48 75 2 17 LR 55 48 & 1% REPLICATION ACK
4, ERBRRX MWL ZAT, MRS SFUAHT I IR 55 48 X% B 64 % F % ) REDIS
MASTER_FORCE_REPLY #fik, 70 &EEMESPIELIIT,

P 4R B BT A bRk #R e A redis. h CHFEL .,

\

~
PUBSUB 54 #1 SCRIPT LOAD & BRI 7 1%

WBEH AT, Redis R4 AR st 48 B AT TH RG4S BAZ AOF X, HE
I BANBE B, R — AL RA N HEERATETER, FLEHRLSHBIIAAZR
A, IAFARLEBEANE AOF X4, L RSHEHNINEEE,

vA B 3E ) T 4 K3 4 Redis ¥4, 12 PUBSUB 4 4-#» SCRIPT LOAD &4 % 3
¥ ¢4 5b, PUBSUB 4~ % R A 15 B ¥ &, 12 PUBSUB 44 %) 3R ik &4 FF A 3T M &
BEKREX— AT AHTAIER, BKEBEEHTAE P % IREHESE A XA P4 R
%, Bk, R$ B E %M REDIS FORCE AOF =&, BHFZXAN44 BN AOF X4,
XA R BA AOF B, RS B3 TR FAMATHIE 69 PUBSUB &4, # =448
) # & ¥ Al , SCRIPT LOAD 4 4%tk 5. 55 PUBSUB %4 %4: % % SCRIPT LOAD %~

/




H13% & P i

* 167

-
ABRABREBEE, REBATRSFBERS, AIRERX-ANFASMEAGGS, RES

% %1% ) REDIS_FORCE AOF #&&, BHFXANG A BN AOF XH, #FHERAEBAN
AOF S fuf, REEBTAZAME 6 S1EA.

B, ATk TIRE B Fo RS B4 T vl E & W B SCRIPT LOAD 4435 % &4 Wy
A, W% B %% A REDIS_FORCE_REPL #+.&, %)% SCRIPT LOAD &4 5 % % FF

AHMBEE,
\_

J

PIFRE—2 flags BIHERIGIF -

# EPmE—NEREE
REDIS_MASTER

¥ EPREAYT|RFLME
REDIS_BLOCKED

# EPREEPTES, EFSHZLH WA
REDIS_MULTI | REDIS_DIRTY_CAS

t EPwR—NMABRESE, HFEHRKET Redis 2.8
REDIS SLAVE | REDIS_PRE_PSYNC

# EHHFIAT Lua WAL W Redis A WHE P 3%
# CERERSBLELUTHITHSLTNA0F X, HEHLNRESE
REDIS_LUA_ CLIENT | REDIS_FORCE_AOFl REDIS_FORCE_REPL

13.1.4 BWAZHPKX
% 7 s bR A B A G b DX TR A 2 7 i K R A K
typedef struct redisClient {
AT
sds querybuf;
V& A

} redisClient;

AT, WRE e RS R AL T LA AR

SET key value

A% P 3RS ) querybuf BHERHR— L& LUF 2R SDS {H:

*3\r\n$3\r\nSET\r\n$3\r\nkey\r\n$5\r\nvalue\r\n

B 13-4 JB/R 73X~ SDS {HLA K querybuf BHHIEET

MAZ XKD ARBERAANED S/ NREY K, BENRARDRER
1GB, 75 MR 55 &4 < PR X AN % P o

it
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redisClient

qu;;yguf —» sdshdr
free
0
len
33
but o[ [ e v e e e w o]

& 13-4 querybuf JBHRHI
13.1.5 HISEHISEH

TENR 55 4845 2 7 3 & 2% A 2 1 R IR B & P IR E K querybuf BYEZ G, R4
B Xt S E RN BT T, PRS2 S8 R a2 S8 AR BIE P
REK argv BHEM arge BHE:
typedef struct redisClient {
/1 ...

robj **argv;

int argc;

V4

} redisClient;

argv BHE—IEAH, HATPHEITIHRE -NFHEXNR, Hd argv (0] BER
T4, TZJE R HART N _E 4 amS S5,

argc RN A TICFE argv BANKE.

A F, XtFE 13-4 FiRE querybuf JRMERGEL, REEKHTIERIEE 13-5 FiR
B argv JBYEM arge B,

redisClient
argv —> argv(0] argv([l] argv(l]
argc StringObject | StringObject | StringObject
3 "SETI' "key" "Value"

B 13-5 argv JRHEH arge BHERH

EE, 7£E 13-5 BB P ERES, arge BHEMER 3, AR 2, HAGLNEA
F"SET" A B R —1BH.
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13.1.6 A S RYSCHIRREL

MRS AL B RS argy BYEM arge BYERNMBEZ G, RS EFREARIED
argv[0] BI(E, TEMAFEPERMS TR A4S LI R

E 13-6 JB/R T — s Empl, ZERE—ANFH, FHREOBRE -1 SDSEW, R
Tt HaT, FRIGERMSFMME redisCommand 458, XNEWRE T4 KL
BLeRE . o Mtnd. MALNIXAENSENE. @450 EPITIRE M SHFERKF5 it

58
MRFEMLSE P RS argv 0] BT XL dagk
redisCommand &I, E2KBE P ERERN cnd 18 .Set |~ redisCommand
BH8 X 454
typedef struct redisClient { "get" |—»| redisCommand
/o
"erSh"
\ redisCommand
struct redisCommand *cmd; o
£ s A
- Hi136 ek

} redisClient;

ZJG, MRSl LA#E A cmd JRHEFTHE M A redisCommand 54, LUK argv, argc
BHEPREFHGSSHEGEER, AAGLSEHRE, PITEFmiEEN®HS.

& 13-7 R T RS 484E argv [0] N "SET" Bf, HRMASRIHE HRER cnd 8
48 M R redisCommand Z5M RNt 2,

2)i § | redisClient
dict emd
- B
N redisCommand | cmd
DERSET"MEN T woore 1.7
redisCommand % #
"get" —»| redisCommand

"rpush" \
redisCommand

B 13-7 HERASHEE omd B

Xt an S ROBERBEAXTMAFZHHRNEG, LTI argv[0] & "SET",
"set", #H "SeT" HE, HIRMWGEREZAMEEM,

13.1.7 HWHEPIX
PAT A2 BB A A Bl S BRTEIE R PR R L B X BT, 1% P A 7
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Mg X AT, —E X RNEREER, FH— R XN AT AR
O [ K/NOZE o X FARAFARE K B LB/ I, Hedn ok, IR FAFhfE,
BAE ., FRMIEEE.
Q A7 AR K /N 28 o X FORAFAR S e R I &, Hn— MR K M F A7 R,
— A HRETHBMINER, —MEETRETERNESEFE.
% P i [ E K/NE P IX R buf il bufpos BB :
typedef struct redisClient ({

/o
char buf[REDIS REPLY CHUNK_ BYTES];
int bufpos;
/..
} redisClient;
buf J&—1K/NA REDIS REPLY CHUNK BYTES FT(F ¥4, i bufpos A

MWHERT buf $H HATE AT 18

REDIS_REPLY CHUNK_BYTES W& HEIHBRINMEN 16+1024, WRIZYL, buf A
HIBRIN K/ A 16KB,

P 13-8 JBIR T —ME [ E /NG b BORIRAFR [FHE +0K\ r\n BB 1

M puf BAMZRIE LM, 33 B FE KK Ik ouf B0 BEn, RS

et 2 TF R A AT AR KNG X

ﬂﬂ{j{lj\%m:‘lzm reply%i‘%fﬂ redisClient
— D EENFAF R AL .
typedef struct redisClient { buf ~)[T:'I'O'I'K'l’\r1'\n'r\0'l..i]
bufpos
£l i 5
list *reply:;
/... A 13-8 [ 5 K/NGE b X ]

} redisClient;

RO EEZ DT BRMNR, W5 LA E P R A — R R 8 a4 [E]
&, MALSZEEER/NEMIX 16 KB K/ FRE
B 13-9 R T — 1M aE =NFRABRMNRE reply #K.

redisClient

StringObject StringObject StringObject

-]

reply ——1

B 13-9  AJAE KNG X R
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13.1.8 B9I8IIE
EPIRA R authenticated BYEFTFIERE P AT EL T S4B RIF:

typedef struct redisClient ({
' ST
int authenticated;
/] ...

} redisClient;

S authenticated MHEN 0, ARAFRE P imA M FHEIE; R authenticated
BER 1, RAFRREImELEE T S0 Rir.

AT, W F—A AT ERRIENE P kiR, B EIREK authenticated

ﬁﬁ%ﬁu@ 13-10 ffi7R . redisClient
M& P Y authenticated BYERIME R 0 B, BRI AUTH fn %
ZHh, B Ak A Hoph & R BUIR 55 AR A AT authenticated
redis> PING
(error) NOAUTH Authentication required.

redis> SET msg "hello world" A 13-10 *gﬁﬁ%ﬁ}

(error) NOAUTH Authentication required. B 92 P R 2R

ME P s AUTH fn 2 BT S RiIEZ 5, &P ERAE authenticated B
FIER M 0 258 1, B 13-11 Bras, X B2 P 3k AT AR AL B — 0 ) iR 5 % R 26 27
KT

# authenticated BHHEN O L H 1
redis> AUTH 123321
OK

redisClient

authenticated
1

redis> PING

PONG

13-11 B2 &
redis> SET msg "hello world" H}H&EE‘JKF%H?S
OK

authenticated BYEVTEIR S8 /a H T S RAEDIRERT (. WRAR S22 8A B H
B RUETIRERTE, ABABRI# authenticated BHEMIEN 0 GXREIAE ), RE A
SAEA AT P S R B AT R o

KT M55 A% B A B0 19 5 215 8. 7T LA S 78 Bl i B SCHEX) requirepass $E50 (I AH &
vi .

13.1.9 HE]
RS, BRI FIE A S SR «
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typedef struct redisClient {
/e
time_t ctime;
time_t lastinteraction;
time_t obuf_soft_ limit reached_time;
o

} redisClient;

ctime BHICHE TRIEE P ymnE, XA EE A AR BEE P mEREHEEE
T Z/0%, CLIENT list tp 4 ) age icF T X THEL

redis> CLIENT list
addr=127.0.0.1:53428 ... age=1242 ...

lastinteraction JE¥EICR T & P 45 RS 48 f5 — R # AT H.3) (interaction ) A ],
X HL A AT LR ZE P v ) iR 458 Rk A TEoK AT LURIRSS 8% 10 % P v Ak 2 1 52

lastinteraction B¥ERARDEITE R Fumiz e (idle) BfE], WEMZ, EEEH
SR RSB e — KT E SR, BLdETE#, CLIENT list fp 2 #) idle Hid®
TXEELC

redis> CLIENT list
addr=127.0.0.1:53428 ... idle=12 ...

obuf soft limit reached time JBYEiCF T i i 28 it X 55 — Wk B 1k B BR il
(soft limit ) FOEHIE], R 5 /4346 H 28 v DX /IS BR i By e 48 2 TR R 1 A X IR M 9 4R

13.2 BFIHREVBIBSXH

iR 55 A8 68 FEAS [ 64 7 3R G RR AN K A AR RIS R 2 7 i, AR KA 28 AR 5 4 B AN 5K PR
&P S BT 1

13.2.1 fIEEBEERIR

MREFP W ZEBESMNEEESRFHHATEREN L EE P 5w, BAEE P 5wEH
connect PREEZEFIRS NS, RESMS A ERET LS (S 2EANR), H
% PGB AH R P RS, IR SR R P IR AR AN B AR 55 2RSS clients
HROKR.

AT, BIRYETA cl Flc2 MR E P mIEE SRS A%, IBA Y — N H A
B el EEIIRSARZE, REBEK 3 XN AE P RS HEME clients HEEM
KE, W 13-12 B, HPHEXQEASMZERES L 3 FelZME P imRE.
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redisServer

redisClient redisClient | TedisClient :

clients 1 (FE#c1) [ (EpE#c2) [T (EPHc3)

F 13-12 MREHRELEMM clients iR

13.2.2 XALBEEFiR

— AN 7 AT LA R Oy 25 e R B T A S A

Q WRE P RRIR S FERORIE, IRA K o 5 R 55 8% 2 18] f I 4% % B g G A
M 3 B2 2 S B O A

QO RE GRS A T HAAFE ISR M SiER, BAXNE it s
R 5548 KA

O WREFPNR AT CLIENTKILL 4 M HER, AT MR,

QWRMAFANRSHZET tineout B E I, A2 Y%/ A 25 5 B 6] 4 1
timeout W & MEK, FFAmEHECH . Ad timeout EIHA — L FME
M. RE PSR ERS S (FTHF 7 REDIS MASTER A5k ), MRS 2% (FTH T
REDIS_SLAVE #7 i ), IEFE# BLPOP % x4 L2 (§TJF T REDIS_BLOCKED #&
%), WFIETEMIT SUBSCRIBE . PSUBSCRIBE “iT 4, AB4 B % P ¥ i 2s
eafAlEE T timeout WIHME, &P it AR S 48 5CH

Q SR % ;o om &k B a2 TE R RNV TR AZE X A BRI K/ (BRIAR 1 GB),
AR 23X % P 0 23 R IR 55 48 P

Q R BEREL R F A4 B K/ N T 8 g e X BRI K, IR AXANF
P 2 R 5545 A

H A28 5 22 v X R B, PR R/NE W X il — MR AT R 2N AR R

AL, Bt PR, XNMEMXAURFEERKAGSEE,
BR, HT#EE mAEIELR, HHALEZHRSHER, REFSHZGER i
% G2 pP XA R/, ARG XA R/INE H YE R, PRATHE O B RR 1 4R o

JIR 55 48 ful2 FHT 7 oA ke R ol 2 i il 4 492 o DX ) R0

Q AEPERRE (hard limit )« G055 H 28 op XA /N o T BB M BR 1 BT 1 B A9 K/, R
2R 55 2% S B 2R B & P 3

Q ARPERR) (soft limit )« A0 SRH 28 v X i K/ T 8 BRI BT i B K/, 3
i Y ok R R A, R4 AR 55 AR A B & R S A5 M obuf soft limit
reached_time BIEICR T & P uwB AR R G| BRI E] ; 2 f5 RS 48 4k se i
ME P o, SR e X K/ — B R RR 1, I B RpEE e ja] i AR 5 AR R
SE RIS, TR A MR 55 A3 H5 A1 20 F i s AH SO, G0 SR H G2 X B K/ NTEFS S8 ) [
ZW, AEBHEKERS, BaEmHASECH, JH obuf_soft limit_
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reached_time BHMEBSHEE.
f# [ client-output-buffer-limit $EINA] A HIE@EE 5. MRS 25 F 4.
PAT R AT 51T R RE 9 % 7 S 2 5] 5 B A ] B P R ) AR P BR i, i 0T A A 2 H -
client-output-buffer-limit <class> <hard limit> <soft limit> <soft seconds>
PAF & =3 E R .

client-output-buffer-limit normal 0 0 O
client-output-buffer-limit slave 256mb 64mb 60
client-output-buffer-limit pubsub 32mb 8mb 60

TR ENM G EE P i AR BR i A BRI AR B 0, RN APREIE e i
LEhIX K

B AT E W IR 55 45 & 5 S i R PE PR 1 1 B R 256 MB, T AKHEFR &l i & 4 64 MB,
RAPEBR I BT R 60 #

B AT BT R AT ST R TR A2 5 v A 8 1 PR 1 R 32 MB, AR PRl 1 R
8 MB, HH:FR B A 60 #2

% F client-output-buffer-limit WA E L H L, 7 US %R F i & M

redis.conf.

13.2.3 Lua HIARZE i

i 35 A% 2 AERNRA LR BIER 7 55 $AAT Lua A PRSI Redis S INE P ¥, FERXA
th ;o KR AE AR 5 A RS S Lua_client BEEH:

struct redisServer {
Il s
redisClient *lua client;
17 s
bi
lua_client A PURERF M EITHB M EMBT2—BFE, RARF/PCH
i, XAE A A

13.2.4 AOF 4RI ZE iR

fie %5 2 fEBA AOF SUHFRT, 2818 FHAT AOF X & i Redis 4 #9005 7 3,
HEBATZRZIG, KAXNNE i

13.3 ZEROm

Q MR AMFRELEMEN clients BRETESZNE P HRE, FRMNOE RS
BHFIERA KR
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Q FFupRER flags BHE@EHAARRIRERFRE P mb A6, LIRE P 4 [/ ik
HARE .

Q WMAZEMWXICE T &P AL aAEK, XMW XKRK/NAGEREE 1 GB.

Q WA HNSHMSENBESHICRER PR ER argy fil arge BHEEE, 1M cmd
SN T & P S S AT A2 A SE R R %K

Q % oA B E K/ANE s XA A28 R NE s X R vp X Al L, Hod e R/ s X
B R K/INA 16 KB, T AT A8 A/ INGE i X B4 5 R R /INAS R i Al 55 #3152 6 110 il 4 BR
e

Q fr i ZZ rp X PREE A PR, an S5 22 o XA R/ T IR 55 4% 18 A A PR
ML P hwa LB ; BRILZAh, RE P —Erta N, — B8 iR% 2
WEORERT, IRA% P imt S8 EH.

O Y—% ol g E B E FIRS 26T, RSB/ XADF P St AN N E .
sk . M ERCH . Kk T A& M@K . Wb CLIENT KILL 74
B B AR 2SI E AT . 2R e XA K /INEE Y PR, DA b X g i PR R 2 il L
i K P o

Q 43 Lua WAKHE P IRTEIRS SRR LA B, XK P ime—HAE, HAR
55 an KMo

Q #A AOF XA E P imfEBA TAEF Rt shS 008, |MA TR G XH.,
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e 55 4%

Redis IR 55 #5157 5 2% P 0w L 28 S HE, AbBRE P o AR B e AR, B R
FPRAE R P ST A4 BT AR R, o B IR R 4R R IR 55 4% A BB R .

A EE (55— LAIR 55 #8 RAT SET i 2 B BRAE I B 7, R/ IR 55 25 b 38 i -1 R A4
AR, EHER TR, RESHEmitT THAZE, RESTHETA
[ 2014 R AT IMERY, 5% .

ARERE KX serverCron BT, FHEHFIZEX N REIATHEIE, i
B S SR X F IR 5 AR 4ERF IE H s 1T A 5 B .

A TE ) Fie fe — TR TR 55 A% B E shad AT A4, T % Redis MR S48 93 sh A2l
PAAIE , 7EJ5 shARS #8827 . EBIRSS 48 T LABESZ & P i 21 oK A X BE st (B B, AR 45 2540
T Bt A MRS T AR,

14.1 @{BERIVUTEE

— LR R ZBIRGE R IR, &P wmARG SRR — R, 21
BlF, WMRBAVERE P 5wIATEAT 6%

redis> SET KEY VALUE
OK

AR AME P &% SET KEY VALUE fipd BI3R1E HIE ok HiEl, & RS aF L 2
PRAT LT $4

1) %& P ¥ ia] iR 55 #4% R ik A4 1HK SET KEY VALUE,

2) MRS AR EWOTFAL K P o AR 216K SET KEY VALUE, 7ERHEEE#FfTIRE
B1E, et mSEE ok,

3) IR #mAEE ok KIKHE F .

4) P RIR S 28R H i M4 & ok, KX AN EZATENA P IE .
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AT HE T R B N A0 K SR A BT AT BEAT AN I, TEAH MU I B P S AR 954 AE R
Ay i 2 VR I BT R 25 0 T A

1411 RiZap<LER

Redis 4 # 69 & 7k K B Redis % P13, %P1 46 % P o i A — R SR I,
B PRSI SRR IR, AR R RS BT, MU
TR AL G IR, WA 14-1 PR,

e R S

e BAMREKR —_— RIG &%k . 5

& 14-1 & /oimlo Rk i AR A 72
BANEF, BIEAPAERE P WEAT @4

SET KEY VALUE
B 2% P o 2 R axX A i 2 et il b
*3\r\nS$3\r\nSET\r\n$3\r\nKEY\r\n$5\r\nVALUE\r\n

SR AR IX BN 2 A A 4 IR 55 4

14.1.2 ERHSEK

%P 55 R 95 i Z () B RS T R R B P S B 5 A TR A Al ey, IR S5 A A A
TR A B R AT LA T 2 4E

1) EREET PR GSTER, R RERE PR KA S rh X B

2) XA G X G SR AT T, RBUH G AR P A RMSSH, L
LEHETE, REDHESERSEANBRERNE P RS argy B arge BYER

3) MG IITER, ITEPREENTS.

S E—A/NTTR) SET 4 B0, B 14-2 JBIR T B 25 RORAE 21 % P otk
SHMAZWXZIE, &FERESHET.

redisClient

querybuf —>» sdshdr

free
0

len
33

but [ 3 [\ ][V A [ u o R A o]
142 FPoammiRA R R AR

ZJE, SRR R AR X R B AT A
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*3\r\n$3\r\nSET\r\nS$3\r\nKEY\r\n$5\r\nVALUE\r\n
B R AT G AR R B P RS argv BYEM arge B Him, w0E 14-3 i,

redisClient

argv argv[0] argv([l] argv[1l]
argc StringObject StringObject StringObject
3 " SET " LUl KEY " HVALUE "

B 14-3 BPERRESH argy BHER arge B

ZJ5 . BRssfHE o P8 a2 AT SR M PIT A & IT R AR T PR, LT LA/ INRE
SR G S AT R BT AT 9 TAER

14.1.3 @SHITEE (1) BHRGSIH

AT #E EA S — R ARYE & P RS argv [0] 24, fEM4 R (command
table ) A RSHITIEE ML, KRB ML RAFRE P RS H cmd &4 5L,

A RRE-ANFH, FRORE - EF, W "set”, "get", "del" %
A M AE N & — 4 redisCommand 458, M4 redisCommand ZMiC® T —4
Redis & MSCBME B, & 14-1 0% TXNEM & FERE LB FE- .

#* 14-1 redisCommand Z£HIMFEREY

31} fER
char * AT, W "setn
oK HUAE £, 45 4 S B R B, L W setCommand.

redisCommandProc ZKBHE LN typedef void redisCo
mmandProc (redisClient *c);

WMASHEWAN, HTREMSFHROBEXESER. W0
BEXMENAR -N, BARASBEOBERKKTET N, EX
AN BFREGHRE—NSH, WP SET msg "hello
world" ff 2 WIS B & "SET", "msg", "hello world",
MAUE "msg" #l "hellc world"

FAFREIEMARIRE, XAMEIDR TS mEE, a4
A REMATRREME, X RE RV FESRA B K
H, IAARERVFE Lua A PHEHES

Xt sflags ARREFTA PR —#EHAR IR, AT A4
o AR EERH PR IR S TR A E YRR flags BEEMA
J& sflags @Y, B ZHEHIFRRAR R AT Aoy EuEN o
AL~ ERAERSE R

R4 2% BT T 200X s

IR 55 8 AT IX i & BT FE B £ R R

RiE®

name

proc redisCommandProc *

arity int

sflags char *

flags int

calls long long

milliseconds long long
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#1425 T sflags BT LMERARRE, ERXEFRRKE X,
#+14-2 sflags BHRIERIA

FRig =34 WEXMRANGS
w XE—NE A, WTRES s SET. RPUSH. DEL %%
r R HEmS, AeBssdEE GET, STRLEN., EXISTS 5%

XA TR S RN, PATZRT

. e A 2 IR 25 58 0 A L. SET. APPEND, RPUSH. LPUSH . SADD

P SR AL L IR SINTERSTORE %%
a XE-ERMGS SAVE, BGSAVE., SHUTDOWN %%
P BRE—ANRA 51T R RE N H H 4 PUBLISH, SUBSCRIBE. PUBSUB %%
s XA AA LITE Lua A i A BRPOP, BLPOP, BRPOPLPUSH, SPOP %%

RS, M TAHRSEERM | SPOP., SRANDMEMBER, SSCAN
I ZH, frdiR [l 945 R v] BEA [R] RANDOMKEY %%

B - L A AH‘ s 9
ST Lus MATERX PSR, M SINTER . SUNION., SDIFF, SMEMBERS

S A B s B R T — W HERE, M
S RA I KES %%
1 @AE%%% TTUE RS S BABAR LR INFO. SHUTDOWN, PUBLISH %%
BN ARV IR 55 R e A 1 S et
t GRS SLAVEOF . PING. INFO %%
v A LEWALEE (monitor ) B F AL EXEC

Hah#15#% ( propagate )

F 14-4 JB/R T R, FE LA SET 72 H1 GET w2 VERBIF, JB/RT redisCommand
4544«

Q SET 4B FH "set”, LB N setCommand; MLHSH NN -3, &
AL EZ =AEU EBENSE; MR IRR twn, RN SETWL R 15
A%, FEEPITX ML ZAT, RFFFNZT S5 HRAREHITRE, B
M4l RES KB N

Q GET w4 MAFH "get", FLIERBH getCommand h¥l; WLWSEANEH 2,
T REZMANSE; Pl "o, BRXE—NHEMS

AkLEZ Hi SET 261 F, YRFLIE 14-3 Fi argv[0] fERIA, TEMSRPHE

TERE, M4 ERWRE "set” BFFXIN A redisCommand §5#, &P ERAM cmd 18
#2F8MX > redisCommand 54, WA 14-5 Fios.

179
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By PABIEAEN LA

redisCommand

Ak

name
"set"

"set"

proc

"get"

arity
-3

"sadd"

sflags

"wm"

" rpush"

redisCommand

"publish"

name
"get"

proc —>

redisClient

cmd

R

"set"

"get"

"sadd"

"rpush"

"publish”

arity
2

sflags

nyn

& 14-5

> void setCommand(redisClient *c);

void getCommand (redisClient *c);

B 14-4 o

FEF"set B MH
redisCommand# #)

redisCommand

name
"set"

proc

arity
=3

sflags

"wm"

> void setCommand (redisClient *c);

BEE Pk

#) cmd F54
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i BLEFHARANELRXMGLTRNERER )
BAAGALEERGRRXNBRLG TR L, LRMANPLLFAKRE., PEX
FRAEXNE, RAEGALNLFREHRY, HAEKI ML redisCommand £H#), b
doif,, REA P WMAGEAL LFRE "SET", "set". "SeT" X H# "sEt", #4 KRB
=) #) & & F] — /> redisCommand £ #), X A2 Redis & P 3% T AL ERFE X5 é) &4
A, FHEKFARAMATERGRE
# AT HHTER TS —H

redis> SET msg "hello world"
OK

redis> set msg "hello world"
OK

redis> SeT msg "hello world"
OK

redis> sEt msg "hello world"

OK
. J

14.1.4 @SHITER (2): HFUTRSEERE

FIHAT R IE, R L2EPITHL T RaS LR (REFEE P RS cnd
@ ). S8 (REEZ P WREN argv BY ). S8 (REFEEF P WREN arge B
) FBEF T, BREAEEPITHAZE, BFATEHT - LMEERE, Wit iasd
AT LAIERS . ORI b thA T, X LR E .

Q EAEF P EREMN cmd B EEBR M NULL, WMRZRWE, B2 UHHP AR
A FIRABNMEN AL, RFESAFPATEELIT, I m %P bk E—4
iR,

Q RIEE F ¥ cmd BHEFE MM redisCommand M) arity B, KEMSIFEK
P45 E I SBA BB IER, SSBNEORNEHR, ARMTEELER, HEME
Pk Bl — AR, B, WR redisCommand /) arity BHRIE R -3,
A2 P A2 SEANBLMKTEHET 34417,

O A% RS CEEN T SRRIE, KEdSHRIUERE P iR GERIT AUTH fiy
A, NSRRI L 5 AR & P i i B PATER AUTH fin 4 Z 5N Hf w4, R4 R
% 25K 7] P iR Bl — R R

Q RS EFITH T maxmemory ThEE, ABATEHITMLZAT, ks R% 280 A7
A HEGL, FFEATES HTNAEEW, S8 TR a2 mT LURA AT,
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RNFERMUR I, IEARNEIATIREE R, W& P ik B — R

Q MRMRF S L —KIAT BGSAVE fn St i, HHRFEITH T stop-writes-
on-bgsave-error HfE, MHARFHMHFEEPITHGESE—INE@S, RAaRS
SRR PATX N A, & P R B — R

Q SR % ;o 24 BT E7E ) SUBSCRIBE fip 41T [ 451, =X IE#£ Hl PSUBSCRIBE iy
AT BB, TR 4 Bk %5 28 2 & AT % P % & K 1) SUBSCRIBE , PSUBSCRIBE
UNSUBSCRIBE . PUNSUBSCRIBE WA~ a4, HAth#r AR WIR 5520104 .

Q MRS EAEHTRBRA, MAZF A mEENGLSULHHEA LR (KD
INFO, SHUTDOWN . PUBLISH %% ) A &9k 5545047, HAtbfr &SR 5 4%
a4,

Q AR 5528 R PAT Lua BIZAS T B I 3 2E A BHZRAS, R4 MRS 28 R&PAT% /M %
KF ) SHUTDOWN nosave 21 SCRIPT KILL f54>, HAhfA ARG 264,

Q WRE P UEIEERTHES, B RESHWITE N i A KK EXEC, DISCARD ,
MULTI, WATCH PUn4, HAbfr & #8053 b,

Q RS 2T T MR TIRE, BARS B SHEPITHMS NS EERE B RES
WRR. YR TULF&EBRIEZE, REFHTUFBEERTHLST .

s
< ER

AERF T IRS BAFVRX T RATFAGRERE, SRFBSAELH N EHH
R F#ATH40, MERUKILTLE S —%,

1415 HSHITER (3): BAESSHITIRE

TERTHT HOBRAE T, 5548 B S BT Ar & 0 SCBRTER T % PR A 69 cmd JB
H, IS HSEMBHAEIRED T E A HREN argy BIEM argy RYERE,
R 5 B PE BT A E, B RERATIA T BT L T

// client A& W% Fimk A b 54

client->cmd->proc (client) ;

H AT a2 B LR S C R BIZ P RS argy BHERE T, Fliad
B SL PR A T B — 8 & P RS T8 EHE A S5 T

PEELLZRIE SET 4 A B+, F 14-6 BARTH P mAS TmALi.,. SEMSEA
BHFET

X T AN TR UL, PATIEA

client->cmd->proc (client) ;

S AT

setCommand (client) ;



redisClient

cmd

argv

argc
3
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redisCommand
name
" Set"
proc > void setCommand (redisClient *c);
arity
-3
sflags
"wrnll
argv[0] argv[l] argv([1l]
StringObject StringObject StringObject
" SET ”n IIKEY n IIVALUE "

A 14-6 EFEHRAS

B B A LIRS PATIE B BRME, MR MM RIE, XEFEIE WA
EE P ERESNEHE WX B (buf BYEM reply BHE), ZEERBRA S NE P i
BT R A A FESE, XA AbH 8% 7 TR A 2 PR B 25 & P i o

XTI SET fr 4 B Fa i, REEH setCommand (client) ¥ 7=4:—4 "+0K\
r\n" F&, XMEESHEEFRE P RSN but BYERT, WE 14-7 s,

14.1.6

redisClient

buf

>+ [ror [k e a0 L

bufpos
5

B 14-7 A7 T % R & P RS

ST W) BITBEETE

FEPATE LR ZfG, RFEBAETEPIT /55 TIE:

Q RS a T84 H AR, IRAt8 A i H BB SR 2 2 0 7 2 0 W N1
TR 2T R B In— &3 B A ) B &,

Q AR 88 W R B0 AT7 i 2 B #E B 9 B, S8 BT B U AT A 2 B9 redisCommand 45 # i)
milliseconds B, MM redisCommand £ calls HEESHEE—.

O RS &IT/E T AOF FAMLIhEE, R4 AOF FALBHR2Hs KIRITAT i iy & 7
SRE AF) AOF Zrh X B f .

Q anSRA Ho At IR 5545 IE 78 B i M AT RS 8%, B4 B 5588 26 R RIBAT 14 fir & 1%
B4 FTA MRS 4%

YU EBERPATRE TZE, RGBS T YT WPIT Rt E —BE T, ZERF

AR AT LAGRSE SO SR A BR AR P U A B R — M ER T .
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1417 BHSEEREALE K

ATH L, A4 PR B & E AR R E P im e P X B, N P s
BT RKML E RS, HE O mEETENTEREN, RESASPITHSEZL
PRES, K ORAFAE R P I 2 i DX v ) 4 (8] B K A5 R P i o

Y& PERLTEZIE, FEIRAMEBESE P RS X, I T —4
i TR A e

LA 14-7 Fr % P aelREN BT, SF P mEEERTE N ERER, B4
BRSNS EIE "+oR\ r\n" RELE i,

14.1.8 EFIREEFFHIER<SEE

ME PR E PSR S R EZ G, EaKX e n Z R AT A%, I
TTERA P WE (BIRRIME AR Redis BH A redis-cli %), WA 14-8 Fin.

JB] S AL PGS PSR S R E SR XA AT A X
fir 4 [ SR [ 45 7 = Ui RIGITEI R

iR 95-85% — & > HIF

A 14-8 P aERBOFHTE & E R B 2

BREELAZHITH SET fr @ R, M5 P iR IR 5545 2k 89 "+or\ r\n" Ml I &,
EEKXAEIEFERR "or\n", REITENLHPE:

redis> SET KEY VALUE
OK

PA_E SR Redis % 7 3 AR 55 48 AT i S TSR BN R 1

14.2 serverCron R

Redis R %5 #% 1) serverCron FREERIAERE 100 ZRHIT—IK, X A% FTEH
M55 aF R BEIR, HAFIR S48 B B R IFEH; .

AT RMEHNEWX serverCron B HATHBRIEH#ITZEBNA, HN A
redisServer &M (RFZIRE) P Hl serverCcron sREAH KB,

14.2.1 BEHFIRSSSRATEET

Redis [ 95 #1147 R A>T R BEARIR SEh0 2 ATIT 6, T 45-UR BRI S 24 i e e 4 7
BEHIT-RRGEAM, TR R RGRITRB, IR BRE P unixt ime JRHER
mstime JBHEHLAIFE 24 RTE ] 19 ZRA7 -

struct redisServer {
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fL e

/] BETHREEN RS Y ovix B B R

time_t unixtime;

/] BT EDREN RE L ovIx B E B

long long mstime;
/! ...

b:
Bl K serverCron BRI IAS LU 100 ZF — K A4 R B unixtime J& ¥
mstime B, FrLAXBANEMICRE RIFETHEFAS
Q REHASETHHE ., FHRSHRAN LRU B8, RERBHITHAMTES . HHE
fIR 55 %% b 2kmd[E] (uptime ) XX [RGB 22 R A R HIThBE L .
Q X PR E S Bt e H R X TEE R R AT EEk 3, RS
i RS RPATRE A, IR A i R G0 4 A0 E o

14.2.2 &E#H LRU BT

M2 55 2 REHH Lruclock RYERTF TR 4849 LRU B8, XANEHEM EHE A AW
unixtime Bk, mstime B¥E—HF, AR ST 2RI (6] ZAFH)—Fh .

struct redisServer {
// .

/] BN 10 D EFH KSR,
// RFitfaeyE# (idle) k.

unsigned lruclock:22;
/! ...
bi )
B> Redis M REESH 4 1ru B, XA 1ru BHERF T X REE — K a4 VilE
A B 8] -
typedef struct redisObject (
/1l ...
unsigned lru:22;
/1 s
} robj;

95 R — B ARz e [ (- B R B R R O A (B G A0 s e ] ),
B2 AR Lruclock BT R EIRE X R 1ru BHIEFRANE, 5H A9
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LGS R XA X ) 23 F I (]«

redis> SET msg "hello world"
OK

# % —/BitlE
redis> OBJECT IDLETIME msg
(integer) 20

t FR-ET
redis> OBJECT IDLETIME msg
(integer) 180

# W msg BHHE
redis> GET msg
"hello world"

# BUATHERRA, 2#8kHo
redis> OBJECT IDLETIME msg
(integer)0

serverCron REERIANE LIS 10 B — RIS EFH Lruclock BEEMME, HAXA
AP AN R SERT Y, BT AR BE XN B TR 3R 9 LRU B [a] 38 BR | H2— MR A 1A .
lruclock WH8PEY S RT{E AT LAE T INFO server fif% ) 1ru_clock AR :

redis> INFO server
# Server

lru clock:55923

14.2.3 EFEFZBEVHITHSIREL

serverCron FREF M trackOperationsPerSecond B AE: 100 ZF—IKH
BURIAT, XA R D AER IR B 87X, AR IIC SRR 55 4% 75 Bl — B b Ab FH Y
AR EE, XMEF LUE S INFO status ff 2 B instantaneous ops per sec i
#HE:

redis> INFO stats
# Stats

instantaneous_ops_per_sec:6

FHEMmASGSERER, EREN A, REMSLHET KEATTL.
trackOperationsPerSecond REFIRFEFREF U ops_sec FFLMBEHA K

struct redisServer
] s

/7 =R BEAT WA b e 1A

long long ops_sec_last_sample_ time;
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/1 b=k, REBLHAGLNEE

long long ops_sec_last_sample_ops;

// REDIS OPS_SEC SAMPLES k/N (BAEH 16) 9 HMH4A,
/1 BATHENTMERT —KHHER,
long long ops_sec_samples[REDIS_OPS_SEC_SAMPLES];

// ops_sec samples ¥4 EF|H,

/] BRBHERMEEH—,

/) EEET16HERA 0,

// it ops sec samples UMK N FHHE 4.

int ops_sec_idx;
Il o

}i
trackOperationsPerSecond PR ¥ K& 1T, MW ops_sec_last sample
time ic 5% B9 b — W Al R i 8] AR 45 4% 69 X AT IS [E], LA K& ops_sec_last_sample_
ops &R M _E—WHAE I B #0072 B0 A IR 95 48 24 A0 1 E BT a2 B, TR H IR
trackOperationsPerSecond WRZE, RESFHE—-ZF40HT 20 m20HK,
RIGH XA FHERLL 1000, XHAES] T IRF /T8N BEALEE Z DA a5 2 TR 946 11
i, XMITHESBIEN— 1 FBHTG S ops_sec_samples AJEHH B,
ME PR AT INFO fn 4 i), RS #8#S V) getOperationsPerSecond BEH, R
#% ops_sec_samples HIEFAH PSR, B M instantaneous ops per sec
JBYERI{E, VLT getOperationsPerSecond BREHISE IS .
long long getOperationsPerSecond (void) {
int j;
long long sum = 0;

/7 TTEFTA B R A
for (j = 0; j < REDIS_OPS_SEC_SAMPLES; j++)
sum += server.ops_sec_samples[j];

/] AT HE
return sum / REDIS_OPS_SEC_SAMPLES;

}

R # getOperationsPerSecond ¥ K E X [ LA F i, instantaneous_ops_
per sec JRMEMEEHE B ¥ REDIS_OPS_SEC_SAMPLES WEUREMFHME K HHE
Hﬂﬁg, /\%'—‘A'ﬁfl‘%ﬁo

14.2.4 BEHRSHATFIEECR
M52 RAEF M stat_peak memory BHEICTE T RS 28 M N AFIE(E K/

struct redisServer
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/1l ...

/7 B P

size_t stat_peak_memory;
/7 ...

}i

K serverCron REHATH, BRFESEFRS S YAIEANNEFRE, JF5 stat_
peak memory PR7F M BEFEAT LA, R YRTEEA M NFAFEE L stat_peak_memory
JBHIC R EE R, IBARBRTF R YT N AR ICR T stat_peak_memory @
Him,

INFO memory % %4 ) used_memory peak fl used memory peak human B~
A ARG e 5% T IR 5525 1 AR (A

redis> INFO memory
# Memory

used_memory peak:501824
used_memory peak_human:490.06K

14.2.5 4bE SIGTERM 58

TR Bh R 55 #50), Redis 2 MRS 2SR SIGTERM {5 5 KB HISY sigtermHandler
SR, XAME S AR A AR5 #5835 SIGTERM (F 50T, FTHFARS 2R/ shutdown
asap pRif:

// SIGTERM &5 E B

static void sigtermHandler (int sig) {

// TWEE

redisLogFromHandler (REDIS_WARNING, "Received SIGTERM, scheduling shutdown...");
// FTFXAAFR

server.shutdown_asap = 1;

}

BIK serverCron RFPUETTHS, BIFHESXRFEERAEM shutdown asap BEHEEHT
K, FARYE R PR EDE BT KM R %545

struct redisServer |
/] ...

/1 RAREBRRR:
/7 fEH 1 e, REARSE,
/) fEH 0w, FEBHE.

int shutdown_asap;
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/7 ...

}i
AT EAR T RS2 EH#S] SIGTERMIE B Z/E, XKHIRSAFIFITENHE H B ML

[6794 | signal handler] (1384435690) Received SIGTERM, scheduling shutdown...
[6794] 14 Nov 21:28:10.108 # User requested shutdown...

[6794] 14 Nov 21:28:10.108 * Saving the final RDB snapshot before exiting.
[6794] 14 Nov 21:28:10.161 * DB saved on disk

[6794] 14 Nov 21:28:10.161 # Redisis now ready to exit, bye bye...

MHEEREATAFES], RFEWIERH A 5 ZHT2HTT RDB AR, X 2RSS 8%
L STGTERM R SRR, MRS 4 —#EE sTGTERM RSB BISCH, IRA BB
ERITRAMBRET .

14.2.6 BEEFIRAR

serverCron PRI RINATE S clientsCron BA%Y, clientsCron EREEXT
— BRI & P St AT AT PR A
Q REF iSRS S Z RN EERC SN (RK—BE R BE P mAiR S S EEE
H3), RARFBEHXAFF 4.
Q MREFWEE—KRPIITHSERZGE, MAZWXH I/ NEL T —EKE,
LABRTFEBHE P RYANEAZNX, HFEHUWE—-TBRAKNHEAZ X,
M B 12 S (R A AR v X FE TR T i 2 NS

14.27 EBHIEESR

serverCron BB RPITE LA databasesCron KA, XN ERESHIRS 25
B — R BRI, MBRE PR, FHFAEATER, XFRIETRERE, F9
X X EPRAESE AT T AU .

14.2.8 HITHFEIRAY BGREWRITEAOF

TENR 55 #5 $04T BGSAVE fn2 W], 4R % - ¥ (e iR 55 #% &Kk BGREWRITEAOF 1%,
AR 2 [ 55 4% 2K BGREWRITEAOF fin % AT B RER B BGSAVE @ PATREZ )G .

%5 #%#) aof _rewrite_ scheduled #RRICR T IRF R B LR T BGREWRITEAOF
e

struct redisServer ({

[ oo

/] WwEREMEH I, MLKRTH BGREWRITEAOF A MERT,

int aof_rewrite_scheduled;

It e
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}2

IR serverCron pREHINITHT, PREERSHEH BGSAVE 4 8% BGREWRITEAOF fi
A RBIEEPAT, MRXFNLEBREIRIT, 7 H aof _rewrite scheduled B
{ER 1, ARSI ASPITZ AT B HELER) BGREWRITEAOF fip% .

14.2.9 WEFANRENEITRES

fIR %5 #RAMAH rdb_child pid JB¥EM aof child pid BHEiC®*AT BGSAVE fix
4 M BGREWRITEAOF % W F#1 ID, XPANRYEW AT LU TR BGSAVE fin % s
BGREWRITEAOF 54 R EEAT :

struct redisServer {
Lf 5an

// EFMAT BGSAVE fr A FHt Rty ID:

/1 R RS2 EAARAT BGSAVE,

/] LA RMEREY -1,

pid_t rdb child pid; /* PID of RDB saving child */

// BFIAFT BGREWRITEAOF # AW FH M ID:

/] R % B R A APAT BGRENRITEAOF

/] BLEANREEEA -1,

pid_t aof_child pid; /* PID if rewriting process */

VAN

b
B serverCron REHATHS, BFM KA rdb_child_pid Ml aof_child_pid
A RHERE, REHEP—PNBEBHENEAN -1, BFERESPIT— R wait3 B, K& Tk
BEGHGS ZRRES iR
Q WRAFSFL, RARRHK RDB XHC LA MTEE (3T BGSAVE fid Kk ),
8 #H AOF LB L EE 52 (X T BGREWRITEAOF #1438 ), R55 257 84T
AR 4 10 5 ZE8 1, LI RDB X Bl A 1 RDB X, SRFHES G
i) AOF X # 3 A  AOF (¥,
O WREEFESRE, BAFRFAMBRIERTR, BFEASMEIE.
B—F T, WHE rdb child pid Ml aof child pid ABHEHMEHR R -1, 4
FORMR S 2R A FEHITREAMIRAE, ZEXFMER T, BFEHRITUT =M%
1) # & J& &% BGREWRITEAOF ${ #EiR T, MR A ME, WA h—KH B
BGREWRITEAOF #4E (X2 E— /N RATHEI AR E ).
2) BERF /O AIRARMREELERE, WRFZGWHE, 3 HRS A TER
T H AR AACERYE, AR 4 BR S 28 FF 48 — KHT  BGSAVE $4E (B M &4 1 iTRES 5 & —IK
BGREWRITEAOF, FrUfEX M RET, BFSHRFEARS SRR EEPITRRAMIRET ).
3) REMRFAHFILEN AOF EERMHEEWE, WRFHWHE, JFHRSHEAHENST
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HAth AL 1E, IBAMRE 2345 TF i — U ) BGREWRITEAOF #:4E ( B R 444 1 Fft 2
Al RES 5 | EF FRFAMLERIE, FTUEXMRES, RITZEFHRHFIARS S EECEEPIT
FEAMIRIET ),

Al 14-9 iR E M BR T XA S,

55 88 A TERATHEMTRF A AL IR

# BGREWRITEAOF B HEiR?

&
HER R ELHE?
~ i %
1T BGSAVE AOF 5 R FFCEME?
o G
47 BGREWRITEAOF AMiantE

Bl 14-9  HIBTRBEFREPITRIAMLIRE

14.2.10 & AOF X FHRNBFE AN AOF X

MERE IR T AOF FHAILIhEE, I H AOF X BEHMAAHE AWEIE, B4
serverCron PRESTH MM KWEF, ¥ AOF ZMX FHHNAES AF AOF LB H, 4
11 B A TR Y BEFA .

14.2.11 XARLEFin

FEX—4, M55 A% 2 S PATIR LE 4t 22 b X /Nl PRI A 2% P o, 55 13 BEXF I AT P40
A

14.2.12 110 cronloops #4288
Ml %5 2 RE K cronloops BMEIER T serverCron sREHRATIHIREL :

struct redisServer
/7 ...

// serverCron & ¥ MW iEAT KRB TH#
// serverCron B¥BPAT—K, ENMBHHMHRYE—,

int cronloops;

/...
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cronloops BHHAIEMRF AP HME —/EH, MEAEH KR PLH “FHAT
serverCron BRI N WtfT —RIEERIE” MThEE, A TR RTR .

if cronloops % N == 0:

# JATHERD ...

14.3 IR

—A~ Redis IR 55 48 e ShBIRERS 432 % P i) fr 0K, TR & — RV BRI IR LA
B, WP IR ASRE, SR RRER RS ASE , QAR BRSS I FR 4%
BEESFAE, AT RN AR IR S5 48 59 BRI iR A BT PR AR I A 4

14.3.1 VIR IRS SIS LEN

WIMRILIR 588 B — P BB # — 1 struct redisServer 26 B i 5E i 28 &
server fENRFRIRE, I G NBIERERIME.

¥tk server ZF B M TAEH redis.c/initServerConfig FASER, UL FEX
A R BT 3k i — 3B 4 ARG

void initServerConfig(void) {

// BEREBHEAT id
getRandomHexChars (server.runid,REDIS_RUN_ID_ SIZE);

/1 FEAT id i EHRFH
server.runid[REDIS_RUN_ID SIZE] = '\0';

// RERAREXHFBERE

server.configfile = NULL;

/) BERBARSBHR
server.hz = REDIS_DEFAULT_HZ;

/! BEREBHETRMN

server.arch bits = (sizeof(long) == 8) ? 64 : 32;

/1 AERAREFRRD T
server.port = REDIS_SERVERPORT;

AEETY

}

PLI'F& initServerConfig BRESE LAY F 3 T4k,
Q KBRS AFHIZE1T 1D,

Q B ERF IR BINBITIE,

Q RE RS2 HBRIARCE SR
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Q RERFAHFWIBETRM,

Q B E MRS S,

Q & ERHSAFHFIRIA RDB FFALZ4F AOF FF AL

Q ¥R %4809 LRU B8,

O AR,

initServerConfig BRER B MR FAFREBHEREALRE —LBE, FE¥. SEF
FrepJEME, BT a4 £ 24P, initServerConfig BREIEA BIE IR 5 2R A 0 H A B 5 45
F, Bl 1B H AR, Lua 3885, LR QXS BEREHTE 2 )5 4 BA S B 1k .

M initServerConfig ERMEBIATEEZ JF, HIR 45 28 5k 7T LA BE A W) 56 1 (0 58 — AN B
B— 8 ABCEEI,

14.3.2 FABCEEI

TEJR Bk Ss it , FHP AT LAGE o 45 % o B S 30EE 18 2 Fe B U R IB BUIR 5528 0 BRIA L
B B0, WRBATELmPHEA

$ redis-server --port 10086

MAEANTEL A E R ESHN AR, BRTREHFNEITWMAS. Ao, WRERN4E
Luii PR

$ redis-server redis.conf

F H redis.conf SCHFHFRIELITHNE:

b RS BNBEEREREN 32
databases 32

# %xH RDB XM E4%hEk

rdbcompression no

B4 BATHLE 1L 18 E Bl B S B B T IR 55 25 MO8 R FE SR, LA S RDB £ AL
Bt 4R ThRE o

M55 #8FE M initServerConfig MREFIRILSE server BB Z )G, MEIFHBAH
P EMBCE S ML E X, HRER P IZENEE, X server ZF BB M (E 2
B,

fan, FERIEEI server BRE, BIFSHUEMRS OS5 H port B EBIME .

void initServerConfig(void) {
/7 ...

/1 BIAEH 6379
server.port = REDIS_SERVERPORT;

/1l ...



194 & F =y FAHHIEEG LA

ik, R P A 3R 55 AR i R BC BRI port F85E T HME 10086, HFA server.
port JRMEMERSH TR N 10086, DOKEIFARS 285G 05 MERINK 6379 280 I P15
M) 10086,

Bn, FERIEIE server AR, P& NHEBIRFELEN donum BB BRIME:

void initServerConfig(void) {
o A

// BRAEH 16
server.dbnum = REDIS DEFAULT_ DBNUM;

/...

}

Ak, SRR SRS A A LT databases W H T 18 32, 4 server.
dbnum JBYEME SRR 32, ORISR 38 BE FE SR N BRIAR 16 N8 K H A
fEE/ 32 1~

A P B T OC A4 iR 55 2 RS IR R L5 TS24 port B donum JEHE—FE .

Q QSR P Ry s JE PR B AH N BE TS 2 T BT IE, BRB-4 MR S5 A% sE 6 FH AR S e R

BEOHTAH L 9 JE

QWRM P &A R D&% EHWE, IBARSS0EHZ

initServerConfig BRECNE M E K EIAE,

R 55 ASERAH P EME B X, HXF server WAHTEHZE, RESLEEATLL
HAWIRAHSE = Hr B WIhA IR 55 A8 B R S5 44 o

14.3.3 WA LIRS B(EUESEH

fEZRIMAT initServerConfig REVIHIL server RGN, BFRBIET ML E
—MEAREH, AR TS RZA, REHSREL QS HMEHESW, L.
Q server.clients #R, XMERICE T A5 RES FAHENE RS,
BERNENT SELE T —1 redisClient 5HIEH,
Q server.db B4, BAHPEE T IR0 A BIEE,
Q HFRAFSGEIT {5 B server.pubsub_channels Fi, PIKHFHREER
1TH{5 B M server.pubsub_patterns #%#,
Q ATAT Lua AR Lua 314§ server. lua,
QO ATHRFEERNHEN server.slowlog B,
YW 5 2R AT RIX — 2, RS initServer ME, MU LRI A B
M ECNAE, JFEATEN, A ePERLE I E & XA Rk
1R 55 &5 B BUAEA VIR AR 0 I IR R 7E T, BRS5 #8 60 S0 30 A P 48 52 i Bic B k071,
SRIG A BE IE b X AR S5 A TR IR . AR AEPAT initServerConfig BRI LA HRE
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I RIatE, R4 — B R P IE BB RS T A BER S A IR S5 AR E 1, iR
S5 A B R R S M E A BRSSO T e B R RIS L, ARG ANEEE T
¥ server REMFIH T AW A AT, initServerConfig R FER TR —KE
£, 1M initServer R F E R FTHHILEIELEM .

B T RIA L BAREEMZ 4h, initServer MHFfT T —SdEH EE AR ERAE, HP .

Q ARSI EHBRE S HEEE.

Q B EX S . XX RAE Redis IRFAEH HBIM—LE, HINMLE "ok &
RS, B& "ErRR" MIENFREXNE, BSEEH 15 10000 BHFFFExT
RGN, RS A8E I E e B X g kbt e e B B AR F] A RT R

Q TR ANV O, IR ERF XK ERNE RS, FHRFHFE
RIZFTHT 32 % P m i

Q 4 serverCron RN RIFEH, FFFRS 48 ERXZBITHIT servercron BR%l.

Q Wk AOF FFAMIIREC £4TIF, IBAFTIHFBA M AOF X4, WSk AOF SUHFATFLE,
B2 B 34T FF— B9 AOF 34, 1 AOF B AT,

Q #RILIRS#EE S VO BB (bio), A¥EE 1O RAEMITFHES .

¥ initserver REBITREZIE, MR 454 H ASCIH FAFHE HEHITENH Redis /Y

B4R, LIK Redis BIRASEE

" Redis 2.9.11 (bl39%a2ac/0) 64 bit
N - , ) Running in stand alone mode
I T S M Port: 6379
) T PID: 5244
I
|
|
\

http://redis.io

[5244) 21 Nov 22:43:49.084 # Server started, Redis version 2.9.11

14.3.4 RREEERS

ST T X R F#RA server TRMWBLZ G, RF 4575 E3 A RDB 4o #
AOF U4, FFARHE SO0 7 #9828 K 38 JRUIR 55 2% B B0 PR 25

RYEMR 55282 E G T AOF FRALIhRE, AR5 258 A B i BT 6 FH i B AR S04 B
NGE

Q WmRMRSF2EIGHT AOF FrALINEE, ABAMRS 2% AOF U4 3A R EHE PR A



196 ¢ HF#y EHMAE AN TR

Q A, QR AR S5 45 B4 J5 H AOF fe AMLINRE, R4 MR 55 4% RDB U4k i8S

SR 55 A% SE B PR R SRR TAEZ )G, ARS5 A9R7E B S sP AT ER H B SO 38 SR e
PEARZS TR B A IH -

[5244] 21 Nov 22:43:49.084 * DB loaded from disk: 0.068 seconds

14.3.5 HITEHBER
R —2, IR 2R HTENH IT H &,

[5244] 21 Nov 22:43:49.084 * The server is now ready to accept connections on port 6379

FHIFHR AT IR 55 8% B HLFEER (loop ).

I, RSBV TAERW TR, W5 R LR E P i RadR, If
KEBREE 7 i AR B SRR T .

14.4 BEBI0M

Q — PSRN ERBIERERGFEUATLE: 1) Frmla iRk REAIRS 3
2) Mg B SIER, TS5 3) M PUTHIRIES B Hdr & 1L
PeREL, RIFPITEBREOH R A EIE; 4) RFEHK 2 HER BIA R F i,

Q serverCron REEGARR 100 ZB T K, ENITIEFEGFMEEHMRS SRS
A8, MBS A SIGTERM 75, HHE P IRAMBIRRRA, KA
IR A BRAE SR

Q 5548 W JE shEI GBS AL B P i ) A S TSR R EHAT UL T B3R 1) WA LRSS 254k
A5 2) BMAMRSIHRICE; 3) WIS HEIELEH; 4) BFRBARERS; 5)
TSR



E=#%
2 HLEAR R SE B

FI5E 2l
5516%  Sentinel
F17E R



FH1SE

80 W

7E Redis F, Fi 0] LL# i AT SLAVEOF 55 S i% 8 slaveof M, it — 1R
2 E W (replicate) 5 — /MRS 2%, ATFRIEH R Hi
R 45 28 J R 45 2% (master ), Tixt 32 IR 45 2647 4 £l & MR35 i
BB 55 25 W R IR %528 (slave ), WIE 15-1 iz, B 1S-1 R SR MR S

& & B 1 A P 4> Redis IR % 2%, ik 2 51K
127.0.0.1:6379 M1 127.0.0.1:12345, HIRBATMAMRST#E 127.0.0.1:12345 Kk
PIF 4

127.0.0.1:12345> SLAVEOF 127.0.0.1 6379

OK

MM S 28 127.0.0.1:12345 ¥ K 127.0.0.1:6379 MR 2%, AR 55 2%
127.0.0.1:6379 WM& MK 127.0.0.1:12345 BFERSF 2

BEAT S il vh B 35 DR 55 28 XU B B0HE FE R R AF AR R A B0 , S X R RFRE %K
WEERE B, REMK “—B,

Feanid, anRJAE F RS EPATUL T 4

127.0.0.1:6379> SET msg "hello world"
OK

AR A FAT IR ZBE AT LAFE E MR S58% LRI ms g SRAIME -

127.0.0.1:6379> GET msg
"hello world"

AT LAFE R 35 2% E AKX ms g SRFN{H -

127.0.0.1:12345> GET msg
"hello world"

FH—E, WMRBAEERS S5+ MER T # nsg:

127.0.0.1:6379> DEL msg
(integer) 1

B AL ENR S5 8% L1 msg B BMER -

K il

A
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127.0.0.1:6379> EXISTS msg
(integer) 0

MRS 4% L) msg SN 1% 2 B BR «

127.0.0.1:12345> EXISTS msg
(integer) 0

KFE K ML LHRZLE, Redis B H MU L (EHl) XY (http://redis.io/
topics/replication ) E &8 TIRTEANMIN A, X BEAHHA.

A FEH e/ 44 Redis 76 2.8 JRAS ARG (E A 09 1H RS HIZh BB A SC U2, Ui B 1H R & )
UIRELEALFRWTER 5 BT B IR 55 25, &8 E/EREM R AL .

B, AR Redis M 2.8 WA TF 4 i A 6 3 iU i 2h ik 2 an e 58 1o 38 43 2[R 28 ok
fife-pk | H R A 1) 0 B ORGSR ), U B A 4 T [R) 20 0 S B R 3L

M2 )G, AEEHS|% SLAVEOF S W R HA R, HEARERG, W EMRS
AU BRAS I AL O SC BRI, X 2 T O BRI SE B JLAS Sh BB AT 4R .

15.1 |IBMREHITHAEBISLEL

Redis B E HIThRES MIFI A (sync) Flfn4 143 ( command propagate ) BN R4E

Q [R5 FH T4 DR 5525 (0 508 B R 28 T30 28 IR 4528 24 il B b O MU PE RS .

Q 2 REERAE N A T4 £ IR S8 0 8RB RSB 8L, B0 MRS 25 19 B8 PR
BHAA BT, k3RS 2698 TR R B —BOoRE.

AT B T MK % [R5 M 2 A R P N BT R 4

15.1.1 [@E%

2% 7 3 9] M IR 55 % &2 1% SLAVEOF 4, BER MRS #8 8 il IR 5250, MRS58
TR BEPATRRME, R, KRS 2500 B0E PR S T8 2 32 IR 5528 24 50 B kb it $5odie e
KA

MBR 55 2% X 3 IR 4528 04 [ 25 3 AE 75 B8 0 1) AR 55 8% & 3% SYNC A R 2, VAT &
SYNC 1% B PAT A 3R -

1) MRS 28 F RS 48 &% SYNC 4.

2) I F| SYNC 4541 F IR % 28047 BGSAVE f4, 1EJG &4 M —1 RDB 304, FHf#
M= b Xt NBEETF I PATHITE B2 .

3) MRS 280 BGSAVE fn % PUATE R, ERSF 25 2¥ BGSAVE fin 4 £ 8./ RDB
X RIE G MRS 2, RS SR EEBOF B A XA RDB X4, ¥ ACHBHEEREERHZ E
fIR 55 #8047 BGSAVE 4 B %4 PER A

4) ERFBBHFICREZMX BEMNTAEMSREHINRG S, WRFEHFIITXEE
s, ¥ A CRBEEEER ST B 2 RS 28 50 B M AT b R A .



200 ¢ FE=HH ZHMBEGHEA

Bl 15-2 J&7R T SYNC %P7, MRS a5 EEE R,

KIESYNCHrS
P

RFERDBYHF ]

KiEGhXRFF
N HWFESRS A

R
BEREE

A 152 EMRSFBBAEDAT sync ar R HE R =

*® 15-1 BIR T —AEMIRSS 2T R BB 5
®151 EMBREB[HRADS TR

Bt i8]

EREE

MR %52

TO

ikt 5548 &3 3

i 5528 J5 3

T1

PUAT SET k1 w1

T2

AT SET k2 v2

T3

AT SET k3 v3

T4

6 E iR 55 48 K% SYNC s>

TS

FEWCE IR 9548 R K ) SYNC g%, AT BGSAVE %,
Bl AE k1. k2. k3 # RDB XfF, FFEAZMXidx
BETRMTRFAS 4

T6

AT SET k4 va, XA EFIZE X B

T7

AT SET k5 v5, XD R E X B

T8

BGSAVE i % $hAT58 5, MMARS#5 4% RDB X4

T9

BOFER A F IR %5 #% & k) RDB 3C
4, FF k1. k2. k3 =72

T10

o] AR % 28 X B P X P RFFE @4 SET k4 v4 fl
SET k5 v5

T11

BAROF AT MR 5528 &R IS SET
4, 183 k4 k5 e

Ti2

R, MEFENRSH/AEOEEERLET T
k1. k2. k3. k4 fl k5

F#5ER, MEFENRSBERTEH
BIBESA S T k1, k2, k3. k4
1 x5

156.1.2

e

FEFRZREPITREZ )R, ENRSAHRPE B EAAD —BRE, BXH—BOFA
AR, FYERFVITE P REENE LR, ERSHFOEIEERAE TS
B, HFHEMNRFHFREAE B

AT, B—AERFHA—DINRS SRR ERE S8, B8RSR



FI5% A

THFEMEEE k1 F k5, WA 15-3 Fimn.

XA, BPamERSSEEMS DEL k3, P4 EMFB/ENITEXA DEL £y
L2, EMNRF RGBT ERHIA—B. FRSFFNEEECLEAFEEE k3, HX
MRS TENIRS LB ERE, WA 15-4 Fin,

# ¢ 201

K 15-3 A F—ECRAER EMNRE 2

AT ik EMIR S AR E B —BORAE, EMRF a8 EN MRS S AT a1 RE.

REelACHTNEMS, BETREREMM
R &BIA—BHIRE L, KiEHMNIRFHRHR
T, YMRFHFWMATTHRANEMRSZE, EM
IR 55 4% e T UK [ 31— BOIR 2

ELEAFFP, ERFB/EIPRIT TGS
DEL k3 MSBEMRFEHA—B, FTLIERSH
W AR 5588 R X AHF B4 DEL k3. MRS

EMI5a NS TREE MRS 2%
&fﬁ ﬁfﬁ prmepes ﬂfﬁ
E z btk || z
5 5 &P o
k4 k4 k4
k5 kS k5

E:& 2

BEF

k1

k2

RS
DEL k3

B 15-4 AT A—BCREH FIRS2S

MR 5528

k6753

k1

k2

k4

k5

k4

kS

WPITEX NS ZE, EMRS AR R 3 —
BURE, BTE RS 28 P E R EER A A&
k3T, Wl 15-5 iR

B 15-5  EARST AR MARST 4% Ak &

15.2 |BAREFITHEERVERFE

fE Redis ', MRS5#53F 3 AR 55 4% B9 S 0 7T LAS R LT P AP A 0L «

O #RE S . MRS A% ARTEA K HLS M EMR 4%, aE MR S48 24 502 & &l 69 3
iR 5548 A — YU il ) = AR 55 2% AT

O W REE S A TSR HT Bt 32 IR 2545 B8 A 190 4% Ji 181 e b 07 200, (ELAA
Al g5 vt A shE EREEHHE L T FRSFAY, IS m ERE4E.

XFMRESRGE, (HRE RS RERES R e S5, B TWIR G EEHIRSE, H

R i Dh RE B AR RELE IR 55 A5 ET [ B —BeRE, (BRCRAIER K.
BHFX—1FOL, HER 152 RAMEEEEEZHEF.
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+* 152 MARFBIEEHLL 2 FEHE HERSBFNOBIF

it 18] FRREH AR S
TO E MRS e R IR 55 25 58 iR 25
Ti PATIEHE SET k1 v1 PATERSBMEHM SET k1 vl
T2 PATIAEHE SET k2 v2 AT E MRS AR SET k2 v2
T10085 PATHEHE SET k10085 v10085 Vl%gfﬁ&%%s%*m SET k10085
T10086 PATIAEHE SET k10086 v10086 VI?O?:GIH&%%%*B‘J SET k10086
T10087 MR 55 2 BT T = MR 5545 i el T
T10088 47 SET k10087 v10087 Wk, SHREHNEEERS %
T10089 4T SET k10088 v10088 Wigkeh, FEREREE LRSS
T10090 AT SET k10089 v10089 Wk, SRXERERE RS
T10091 MR S5 2% HH F IR 55 25 E T HE
T10092 o] AR 55 R K ik SYNC fird>
PR IR S5 25 K () SYNC 654, 4T BGSAVE fin

T10093 4, QIEU A k1 B4 k10089 A9 RDB X4,

FHGE vh X SR HE TR BAT T B e
T10094 BGSAVE 2 PAT5EEE, MRS #F &% RDB X
— BWOFRA E IR 525 A€ # RDB 304,

AR k1 B8 k10089

T10096 [H A 7E BGSAVE fin & AT, R 55 48 A AT

IS frS, BBk REE MR A S EHLSX—5
T10097 IR % AR SR 4 F MRS58 FR ST LRI

FERE] T10091, MARSF AR TEHEE EFEWRFE, AN EMNRSEHREE S
ANE—B, FrLA IR 55 #5655 #8 & 2% SYNC 4, T ERSFHESEaSE k1 28

k10089 [ RDB XU &k 4 MR 4%, MR 55 %% id HE A A X 1~ RDB U345 A 2

TR PR SR 28 T AR 55 A MR P M AT P AL B R

BRI K% SYNC 44 Al LAk 3 MR 545 287 [F1 3l —BeRE, (H R IRAMF4I 5 X

MR EE IR, e KIEE RDB XX —# 5Lk EHF AR AT .

Q F MRS REAER E] TO EAf[E] T10086 H—E A F—BURE, XFAIRS SRR %

PRI A

O WRFHBEHACEHZ EMFHFYATTEAPRE, BEEFTENRFENRSHE
BEhwaE, RS ASEHERINA k10087, k10088, k10089 =/ Maf%dE
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Q AR, IHMUE B DhEEFF8A A A ESIZE P a0k, Rgksit F RS 4
WIF MRS 28 &5 8 k1 24 k10089 (¥ RDB 304, {H3ZFR I RDB {41
R k1 28 k10086 HIBIEXT T MRS 2k B B2 A LER,

RS T AT BB — s B AR AL, O IR ST AR WTER IR, AR ST AR AT S iy
AU E R E ET1HZ2E, MAUEPRI=1NEa4 . BRI, 3RS 25 i et
a4, FIRFS AR EPITHE Ll , mfT 85 s =4 49 %0 5l
HENBIEENREEEDELE, AXMHELT, AT iEMRSZRFNE — /N Bk A%
¥, HELEFEMIRS B/ EF AT —IK SYNC 4, X R e Be 238 5 R i .

[ SYNC #4 2— M S E R AT BRIE )
R IAT SYNC 4, TMBEBEEPHITAT 34
1) £ %5 £ 5 EMAT BGSAVE &4 % £ % RDB A, EAMERBELERT RS
BREH CPU, AAEPBEETO TR,
2) IMEBTLH AT AR RDB IH L ELNREE, INMNEERELELTE
MIBHBREFHREFTR (FRARE), 5 2RFBrhmebdif LeyutE = £ ¥a,
3) 44k %] RDB X9 MREFBEEHANEZRS B L ke RDB X4, FHAEHA
WA, MRS BLEAMEMBEIELEEGLFER,
B 4 SYNC 44 R —Ado e TR 6934, Pl Redis AL ERIELEAEA T
kﬂa‘ﬂicﬁ SYNC 4r4~,

15.3 FREHITHEERVSEIN

R T ff R H R ) T RE 7E Ak B T £k B A ) AF OU R AR ASE] B, Redis M 2.8 IRATT 4R,
f#if PSYNC fin %0 SYNC i 4 R A7 & il o i 5] 20 #824

PSYNC in4- B A 5¢ % &7 ( full resynchronization) B4 (A4 ( partial resynchronization)
PR .

Q Hiwe&EREHTABYNKERIEO: 5685 F L MRIT R SYNC fir 4 i
A RIEA—FE, EIEREDLE RS A1 &% RDB X4, AR e AR 55 2%
EERFEZ X BN E AR H#ETRL

Q M ERLNH ARG EZGEN: SRS SENL G EHEE RS
RN, WRRMEARVE, FIRS T LK 3 IR 528 B T T A Rl AT I B A Rk
HMIRS RS, MRS 28 REEOFRIT X &S am4, BT LU SR R R & IR 55
A Y HTATAL RS

PSYNC iy 4> ()3 43 5 [F] 6 B 1 1H AR ) 2 BB 7E A BRI 28 J 1 52 ) B L 9 ) 1 28

1§50, £ 15-3 JB/R T Qe {f Fl PSYNC fir % 8t ab BE |- —45 JR /s iR f5 & il fF 0



204 ¢ R=¥FH SHNHEAGHEA

#® 15-3 fER PSYNC @< Rt {TRI L T EE H

Bt i8] ER&# PN:E S
TO F AR %585 52 A 25 EIWNS 2 S EE
Tl PATHAEHE SET k1 v1 PATEIRFBEHH SET k1 v1
T2 PATHAEHE SET k2 v2 PAT EIRFBALHM SET k2 v2
T10085 PATHAEHE SET k10085 v10085 PATEMR S FMERAM SET k10085 v10085
T10086 PATHAEHE SET k10086 v10086 PUTEMREFMERA SET k10086 v10086
T10087 F MRS ARE R T = MR 5525 4 R DT T
T10088 4T SET k10087 v10087 Wrgkeh, SRXERHEE LRSS
T10089 47 SET k10088 v10088 Wk, ZREHEE RS
T10090 4T SET k10089 v10089 gk, HREINEREMSH
T10091 EMAR S AR E R = AR 55 25 E T i
T10092 ] AR 55 2% & 3% PSYNC 4
T10093 1] M IR %5 #83& [ +CONTINUE [H &, FmRik
gy EMEE
T10094 Flr +CONTINUE [FIE, MEEHITHAERYE
T10095 15 M AR %5 8% & 2% SET k10087 v10087,
SET k10088 v10088, SET k10089
v10089 =44
T10096 BT RS EER = SET f14
T10097 F AR AR SE AR 2 F IR 55 SRR SE LRI

Xt tb—"F SYNC g4 1 PSYNC fx S A BFEWT LR B R WA s, AMERH, B4R SYNC iy
4 F1 PSYNC i 4 #6 0] LAiE Wk 69 3 IR 55 28 | 5
[FE—FCRZS, BITHSERE IR ORR LR

BAT SINC B M PIRE 8 E . eS| | b Ll .
HEEWAREB L, AT SYNC A FEAM. £ 3 +CONTINUE i %
WA RDB U, Tii#4r E [F 2 R 720 R | mREMmFBELmE | B
5 BEONE frd KIED RS BRATRATLLT . EREBITHTRLS 1

it B fE R
15.4 EDER[RHISCIR

TET#% T PSYNC fr Wik, UEMAERSH TIEIRZ)E, BAEERMNB—TH
DEFIB LA T .
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o E R ThEE i LA =N Ak -

Q FRSFS S EH AR (replication offset ) FIMARS 78 1) & Hil I8 2 .
O FREH/HEHBEZEX (replication backlog ).

Q k4289217 ID (runID ).

PLAF =AM 5 5 X =485 .

15.4.1 EFREE

PAT S il B WU —— L IR 55 4% AR 55 4% 22 20 | 457 — A S Al 2 i -
Q FMRFaFmUm MRS 865 N NI a8dEnt, Bt A C 2 s B A En L N,

O MNRFEBRIED ERSBEE KON WREEA
N HEEER, % E W EHREE offset = 10086
HIfELIN | No

S £l
FEE 15-7 FiR il Fr, F MRS #5809 & i offsetﬂﬁf10086 Offiﬂfﬁiiﬁllzo%
ImFs B A{E#R N 10086,
TSR S 1 = A A 55814 K B e

33 FAHIRE, AR TR AR E H WA R

K EH N 10086+33=10119, M= AN B 157 FAMRREREERSEMEH

FER R E MR 5 AE RN BIEZ 5, el EH =R 2%
IRE RN 10119, WA 15-8 fizR.
MERS 3% A
33@45’%% offset = 10119
il
FRFEEH %48 33 FATEER MR F4% B
offset = 10119 /ﬁg offset = 10119
33%#‘&
& MR F2% C
offset = 10119

B 15-8 SR ZE K EMRS A

X R MRS AR RRE R, B LIRA 5 HAE E R B AR BT —BRE:

Q R EMRFS ST —BORE, BAaENRSHFWEMRE R ERHRE .

Q M, R IR S5 A8 P B WA BOF AR, AR AU 3 AR 55 88 F Rk T —2

FRUAT XA R 15-7 i, EMIRS 8 46500 2 Hl W E#H 10086,
{ERREAE F AR 55 25 2 m] AR 55 BRAL 3RS BE DN 33 FIABIB Z AT, MIRFAF AT T, A4
TR 55 A% AL 4 B B e A AR 95 2% B FIIR %5 4% C RBMKE], ERXZE, FMRFH. MR
% 4% B MRS 48 C =R 28 00 EHI B BAK EH 10119, MRTZKIMIRS S A 8



206 ¢ H=FH5 BHHMEAGHER

B RVIREFETE 10086, XUHMMRTA A 5 EMFHIFA—B, WHE 15-9 B,

MR FF2E A
offset = 10086

Lo
EWSH | Hm TR | AEFEB
offset = 10119 ﬁﬁgj offset = 10119
3
%#ﬁ' e

MBRS8% C
offset = 10119

A 159 FEAWEMAE T A—BCREBMIRS S A

BB AR 55 5% A FEMTER Z 5 sl ar BN B4 £S5 4%, FF Hl2h, BTk, MR
%5 b 1] AR 35 8% A3k PSYNC dn 4, # RS 4% A YT E HImMEE RN 10086, H4
XA, FEHR ST A RLZ T MR S5 2 PAT S B E R AR R E R E R MRPATHSER LM
i, F Mg A Anfar ez IR 55 4% A FE BT 8] 25 5k B9 AR R - HE e 7 LA L i) B A 2 SR 4B
FA il B P XA K

15.4.2 SFFEZEHX

HEHBEZEWXEHFRFH[EP W —DEEKE (fixed-size) FEit % (FIFO) BA
511, BIAK/NA IMB,

( B K S A5 )

B & JE st 2k B A ) 69 N FA Ao o TA R0 SR 638 69 bt b R PA S — A HAEM—
HBANINT, MBAEMNG —BFERAT,

Fofil bt LRSI MALF G ofR S mHSALKERR, B2 KE L
SHRAFIGKERBEY, SARLFTARTRTAI KA, RAANKRG T ELMME
d, WL ELHEANNT],

BT, wREMEBHK 'h', 'e'y '1', "1', 'o' EANFHBAB-AKAEH
3B R KA LS AHEAFIIEE, AL 'h', 'e', '1' EAFHEG LMANT .

['h', 'e', '1']
2EEE—N "1 FHEHENRFIE, AEH 'h' FHEEER, AF TR
[rer, *L'; ®1M]
BE, o' IATALFIAR e BN, AT T K.
[*1', *'1', 'o'l
L VA bk B & KB St sk A S $hiE M K )

YEMRF W HAT AN, EANEERSREBITANRES, E2HERLA



PAEIE HIBUEZE sh X B, a0 15-10 iR,

| e mrr

HEMSHANS | gHFESHX

REEHS |

FI15% 4

—_— ;
RETRS | W4 2B

RETHS |

P 15-10  FEAR %585 1o S AR G wh DX R T AR 95 85 A4 18 55 i & il

ik, EMRSFASFOEHBEZ WX EESRGE B RS mS, HHEHR
FEZR i X 22 BAF ) 4 T 1 T SRAR R B9 R S B, U IRER 15-4 RIS IIIREE .

*® 154 SHREEHEMME

% & 207

10087 | 10088 | 10089 | 10090

10091

10092

10093

10094

10095

10096

10097

ok ql | B R =

"\r'

'\n'

IR 55 4% ET & b E MRS AREE, MR S5 A% &l it PSYNC 46 H O B S 6] w75 it
offset ARMAEMEER, TN BRI AL HI i AR DRTE X IR 55 85 AT (01 Fft ) 4

Btk

O R offset MBEZIFHEIE (L RIRBE offset+1 FIRMEIE ) AR
FEHBREZWX B, A4 F RS AR MRS BT E F 2 H8E.
Q M, MR offset WBEZEHNEEELEAFATERMBUESE WX, B2 EMF

FrHE X IR 95 2R AT SE B E IR P44

[21 3 2 R & 15-9 BBk 5 EERH T
O YRS AWLRZE, EXMEHREETRSSE, Hm ERSE KL PSYNC fr
%, EACHERIRBEHR 10086,
Q F MRS58 WE AR S5 88 &R (1) PSYNC 4 LA BB & 10086 Z /5, FIRF MK
HRBE 10086 ZEMEHERBFETERFESE WX B, 5558 %WX I
RIFETE, TRIMESHMMIRS 25 K% +CONTINUE BIE, FmBuE R A% U5

[ AR AT .



208 ¢ F=35 SHHEEGTR

O #EEFMFBLSBUEHBEZENWK 10086 MBEZEHTALEE (HBEEN 10087
% 10119) #REL MRS 2%

Q MRS #% HEHWGX 33 FIRBAREEE, Tl 35 F RS —BeRE, o
B 15-11 frss

e LT R MRS 8% A

33 ?zﬁ&ﬁ offset = 10119

EfRS 2% MBS & B
offset = 10119 offset = 10119

MHERF#E C
offset = 10119

B 1511 FERRS5 A% 0 MR 55 8% Ak ok B Bchs

REFEZFRSHREZFRBHKAN

Redis A L HREZFTREZENKAKRDA IMB, #REIBFBELZHITREES
A, AXFEIMNBRSFESHEEELEEMTHEAEK, R2XIMKDLFHFREE,
WwREABNBREZFRGRXDEIFRBL L, ARL PSYNC A A HER FHEXFK R4
EFEBEAR, Ak, ERGHARELHNREZFRGRIEFER,

T AAREE KR KD TARE AKX second * write size per second
RAEH:

O AP second ANRFEMEEEHMERLETREBAMEHFHerE (AFHI ),

O Mmwrite size per second R IMFBEFHEN LN EHLHETE

(X B KEER ),

Blde, e REMHFEFHENFA 1 MBHBHE, MARFEHEIEFHES
AR EHNEZR LIRSS, ALQALFREL Y XKD RERIKT 5 MB,

ATEERRL, TARIHREZFRAHKAEKA2 * second * write size_
per second, XM TUMRIEL X BRFAAGEA RS, ER F ks,

EFAHNBEEARRIOBEFTE, TAAFEFRELH ¥ % T repl-backlog-

size ML,
\ J

15.4.3 BR558%1E1T ID

BrTEHmBEEMEFRBREZRNXZH, LRABrERPAETEHIIRSFZITID
(runID): ,
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Q %1 Redis k%5 2%, NMEFERFIHFAERMNRS, HEHEHDWIETT ID,
Q =47 ID 7EAR S 488 shid B AR AL, 40 ANHEALAY S SEHI FRF4 R, #Ian 53b9b
28df8042fdc9ab5e3fcbbbabffld5dce2b3,
2 MR %523t RS A AT RIR E Hile, FERF 2RS¥ B 1T ID G5 A WIR S 4%,
T AR 55 25 W 243X 4~ 12 4T 1D fRAFER XK .
MR F AWK I E B E L FRFE A, WIRF 2K m SR E RN RSB EIEZ
BIPRAFHIiETT 1D
Q SRR %25 PR AF 24T 1D A BT E B0 MR 55 2 1932 4T ID AHIE], R4 Ud B M AR
% AR WTER Z A A SE R M AT B XA E RS2, RS A8 T LAk 2l AT
4y R #AE
Q A HL, SR MR 55 25 BRAF (932 1T ID AY AT E R E R S5 2589217 ID FFAHHE,
AR 2 Ut IR 55 28 BTk Z BT 2 il 9 EIR S 28 0 F A R YN XN ERE 4, FR
55 2R T MR 55 28 AT e R E R4
AT, BRI MRS 28 A IEAE SR #il —~247 ID 28 53b9b28d£8042fdc9ab5e3f
cbbbabffld5dce2b3 I EMRF#F, BATERGEW T, MIRFAHEHERE L FREH/ZE,
MRS 254 0] IR S5 8% XX 24T ID, FARF B A S ME1T ID &7 53b9b28df80
42fdc9ab5e3fcbbbabffld5dce2b3 FH M BRHUTHAIEREE R PITERER L.

15.5 PSYNC < 89sCI

FHATRIE, ATEENG PSYNC i s —EH &AW PSYNC 4S8, KGR FI{E,
R AREF FATIE K T iR 55 #5217 ID. EHRBE . EHBEZ WX XERIG, E¥IT
HAEREFLHRIFEZ G, RINBAERTLOK T ## PSYNC 4 M5EAT T .

PSYNC fig4> B 5 88 B«

Q R MAR S 28 LG A B Sl AT RS 8%, siF ZRTPATIE SLAVEOF no one
e, B2 MRS AR FEFF 86— UORT B9 & il B 1] £ AR 5 8% & 3% PsyYNC 2 -1 @4,
FEhiER FE MRS AFHETERER L (EHIXEATTEERITHRTER A ).

Q HHH, WRMNRFIHCETHSFENERF R, B2AMNREH/ETFH—KFHE
HIEEEE ] E RS 28 £ 1£ PSYNC <runid> <offset> pd: H™F runid £ F—K
EHE RS FRAEIT ID, 1M offset MBEMIRFH/YIHWREFMBE R, BRI
AN A ) 32 IR 55 A 2 30 o 33X PR S S 808 1 W 12 % DA AR 55 5 BRUA T R e ) 25 A

RO, HW B PSYNC fir 4 1) 3 AR 55 85 2 1] MR 55 8838 81 LR =Ff [l 5 4 o —Fof .

Q R FMRSF 28R [ +FULLRESYNC <runid> <offset> [HE, HAFERFEIRSF
k5 MRS A PATE R ER/AERME: HYP runid BXNERFSFBIMEITID, M
AR 55 2% 243X 4> ID RFFER, 7 F—IK K% PSYNC S uH il ; 1M of fset M2
FRFAHFLIHEFMBE R, MIRFHSMXMEEN 8 SRR IR R,



210 ¢ F=¥Hy SHMBAGTEAR

Q R F RS 2FR [ +CONTINUE [ &, APAFERFREHEG S5 MNRSG BT HOE
FEEEAE, MRS 7% RESH RS 296 B O b AR BE & 26 R aT A T

Q R TSR M -ERR [, 4R RFERSFHMAM T Redis 2.8, EHIIA
T PSYNC #4, MRS #5465 m FAR G 28 &% SYNC wn %, 5 RS 4:HAT52 5 A
iz L

WMFEE 15-12 B45 T PSYNC AT 52 B E A 4 M 4 E R A0 o] A8 EA1E o .

MR S5 8583 % Pl KRB SLAVECF iy

AR SF 858 — BT R ?

&
P13
) AR 55 8% Kk
6] R 5528 & ik PSYNC <runid> <offset>
PSYNC 9 -1
FHR422iKE +CONTINUE 9
a i

TR 525K [ 7 Gk
+FULLRESYNC <runid> <offset> ReTRA RS

PATFERER 4

P 15-12  PSYNC P52 3 H [R5 i o) EE [R] A0 if o] REE_E 91

B TR PSYNC i 2, iERITRE — BN E H—M &P lr—EEZ H6 .

B, BRIA P Redis IRF 2%, ENTRRMAEZ Redis 2.8, H o 3R 55 45 69 Huhk
127.0.0.1:6379, MIRFAFEIHHEH 127.0.0.1:12345,

SR % P i ) IR 45 2% B 3£ A4 SLAVEOF 127.0.0.1 6379, FHHBEMIRSG 252
B—WKPATE HIRIE, B2 NIRS 2K m RSS2 &% psYNC 2 -1 @4, HRERFHH
AT SERE T Rl B AE -

FRFHAEVBIERERLSFERZE, BERGHIT BGSAVE 4, I MRS 28R
[A] +FULLRESYNC 53b9b28df8042fdc9ab5e3fcbbbabffld5dce2b3 10086 &, H:
th 53b9b28dfB8042fdc9ab5e3fcbbbabff1d5dce2bl & F R4 #4#0i24T ID, 1 10086
D) = R 95 4% 24 T A9 B T Am F% & o

B TR E P AT, I+ H FEMIRS 2RE— BRI Z R R —3, [HR_RAEEH
B R A 20000 BB, EMRSFISZIEIE NG ERE BT, XEMARS 20K EFEET
AR %5 2%, FFEUT RS AR T E .

H A Z AT 0 ERF AT LES, FrLAMNIRS 254 ) £ IR &8 KX S PSYNC 5
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3b9b28df8042fdc9ab5e3fcbbbabffld5dce2b3 20000, FRMATHASEFN#E,
TR 55 AR e B AR S5 25 () PSYNC 425, B Jext MR 55 #8845 K 193247 1D53b
9b28df8042fdc9ab5e3fcbbbabffldSdce2b3 MEMS 4 H FMIEZTT ID, SR BRI
ID M ERFS#EEZFT ID MHFE, FRIERFHDUSIZIMRFSERMRMBERE 20000, &
TRMBEEN 20000 ZEMEIEREHFAETERBREZp X B, 458 KRBARRFE,
WNiZ 4T ID M HEIEAFAEZ G, EMRSF 254 m MR %5 28K [ +CONTINUE [,
TS5 MNRFEB[PATHB D EFRERIE, ZEFEMFHESMBFELHRFEZEWIX 20000

A% i 2 5 0 BT A Bt Ak IR S5 4%, 2 AR 55 4 - K [ 28— BeR A

15.6 SHIBISEH
STt AR5 B8 % SLAVEOF 4, Bofi AT ALk —/ B 25-38 2 B — 1 IR 5 58

SLAVEOF <master_ ip> <master_port>

A LIMIRS 28 127.0.0.1:12345 #FRFIHS .

SLAVEOF 127.0.0.1 6379

HJ, JE/R Redis2.8 s LA RRAS A9 & KT BE A TEA SEAE 3R

15.6.1 B, 1. REEMRSH|AOMUARO
4% P35 1) AR 9528 2 2% DA T A A <

127.0.0.1:12345> SLAVEQOF 127.0.0.1 6379
OK

MRS 28 B B SR K P s E B RS 4% 1P Hihk 127.0.0.1 PAKYRE 6379
PRAFBI IR S5 23RS M) masterhost @M masterport JEM: B

struct redisServer {

redisServer

/] ...

/7 FER B HI masterhost
char *masterhost; "127.0.0.1"
/) ERA B masterport

int masterport; 6379

bl s
B 15-13 MRS AR RS 28RS
};

¥l 15-13 J@/R T SLAVEOF g2 HATZ G, MRS 28 MRS 4R

SLAVEOF & R— 1 R# 4, XM masterhost BH¥EM masterport BHEHE
BTAEZE, MRS &4 &K SLAVEOF fn 4 % F ik Il OK, RREHiE4CauE
e, mWisEPR AR S TAERAE OK R B2 J5 A B IE FFHh 4T .
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15.6.2 #$B2 . BIEETERE

1E SLAVEOF f A P72 )5, MRS 2K R U5 a4 T i B 14 1P Mhhb A O, B M &

k55 AR BT R, WA 15-14 B,

SR AR 55 25 B A E T BB ALY
#EHE (connect) F|FAR%F 2%, IRAMR
F BN EREFXBE—NEFITHT
AbPRA i TR U S b B RS, XA
LbFRERH T TR AT IS L2 AR,
W RDB SO, DA R HE Y 3 R %5 2%
RN EmS, ik,

i MR % 2 7E 8325 (accept) MR

EfRSHE
127.0.0.1:6379

BHETER

MR85
127.0.0.1:12345

15-14 AR5 SRR 7 AR5 AR BT

EEGAIER MR 55 8%
FHRF 2
) 5 (F R 2% F )
127.00.1:6379 | GRESSESE | 1070 0.1,12345
B 15-15 FMRFARZER LR

FaMERTERZE, ¥HXEET

BIEA N AE P PR A, MR FBEFER — D EER E RS HBE R RF, XM
k55 254 Rl HA R 55 2% (server ) A1 P (client) PO E3: MARSS 28 7T LA 1a) 3= Al 55 4%

REGAATER, AR5 4% 2 1 IR S5 #5& [l ar & [0 52, qnfEl 15-15 B

B R 5 TAEEE T R 9 JLAS 25 BRER 2 LA IR 55 8% 1] 3= AR 55 8% 3 i 2 7 K T8 20k it
7, BTUAER# MRS &R EMF/OE " X—REWEE,

15.6.3 HIE3: K% PING <

MRS #8 h EIRF AR E P )a, s
— kA 8] R S5 2 KX —> PING g4, WA
15-16 FIT7~ -
XA~ PING w2 A WMER:
Q BRFENRFHERIE R TEEFERE,
{EXU IR % EEF H#H AT AT
EERESRBIER .

Edle PING

127.0.0.1:6379

MR 55 8%
127.0.0.1:12345

B 15-16  MARF#5 R FEIRF25 & PING

, L&k PING fn 4 o] LR

O B & 6 TAERE T R LA 5 BRELAE £ R 55 4% 7T LUE ¥ A B A SR BPRE T
A REHEAT, AL A&IE PING fin 4 ] LA IR 55 45 RE TR IE AL B &K

MR S5 8 FE K& PING % ZJa ¥ B B LT =FiF O A HAp —Ff .

O 0 5R 3ER 55 4% ) IR 55 8838 B T — /N & B, B AR 95 4% 20 A REAE AL RE Y i PR
(timeout ) PIEEHRH A4 BIZKINE, B 4RR T AR 4% Z (6] 4 R 45 1% BOR S A
f, AREGLEPATR S TERESEL T, HHBXFIEOUN, MR 4% B F I H B

I ) EAR S AF BT

O AR RS54 15 AR 5 8538 B — P E51R, AR AR R 55 458 i Bk Ak 2 Al 55
EA TR, ARASEPTREH TIENREL R, HHAXFIFOE, MRS
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Wi It R E R FARNEET . i, R FRESEIEELE
ZEATHIAS, R4 YRR S5 25 ] E AR 5588 K% PING 12 0F, MRS 44U £ RS
#31Z [F]fY) BUSY Redisis busy running a script. You can only call
SCRIPT KILL or SHUTDOWN NOSAVE. fiR.

Z 1] #9453 B RS IE W
i oK, EXFELT,

O 5 AR5 S5 1HRE) "PONG™
3 FL 3 IR %5 28 7 L IE % Ab 33
R 25 58 T 1L 4k 5 1A 2 | | W PNG @t s

m4&, A4 FmnE MRS MR 4528 15 2 iR 4528 % 3% PING
MRS % (BFPE) KEK
B R B R ] — R

TAER FASH v
TR E 15-17 845 T MR F 48 7E 9 T R g 8
& 3% PING ir 4 B 0] 6838 2] (#9175 0,
LR &/ 0 b 38 7 =K & 15-17 MRS #81E & 1% PING 4] fE8 _F 517550

15.6.4 B 4. SHIEIE

AR % 28 7EW B £ AR 55 28R BB "poNG" BIE Z G, F—4EMEHERE R BT
B Bk ;

O MEMIRS#I%XE T masterauth I, IPAHTHHIIE,

O WEMIRS 28R A IR E masterauth I, IBARHITEHHEIE,

ETREHITHHEAENFE R T, MRS 5 ERF K%L — K AUTH @4, 45

ZRCH MRS %% masterauth B AI(E .
AN F, TR MAR S 2% masterauth
HIE 10086, BANISBIEHLERS | arems [ ron nms
A EMA AUTH 10086, UNME 15-18 Frrn.
MR 55 2% 7€ 5 3 38 IE B B 7T B 18 B A9 15 Pl 15-18 DA S5-2% 16 2 AR 55 2 B AE 5 £
A LT JLF

Q MR EMFH/EAEE requirepass ®I, HHNRFIHFLEH R E masterauth
PRI, AR 4 F ARG AR AR SE AT AR 55 2% Ak S, B TAE T LAGKSE 1T .

Q R MRS 25T AUTH s R X B ERS 4 requirepass T E K
HAERE], B4 ERS AR AR PAT MR 55 4% K3k S, B TAEAT AYREE#AT .
HIAR, R ENRSFRENESAME, B2 ERSFZFEE R —1 invalid
password 4§iR.

Q MRFEMRFSFHIZE T requirepass #ET, HMRF /A A R E masterauth
B, B4 FRRS AR El— NOAUTH 5%, B—H, MR FMEB/EHRE
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requirepass 5, HMRFEFAIRE T masterauth I, A4 FRFIHFIE
[fl—/> no password is set HiR.
PR A R TE AR IR 55 28 b Uk B AT E & THE, HNEIBREEF I REH TR
Hil, HF S hRinmst, sSEWIRS S EGEHRATE S E .
WA 15-19 845 T MRS ASES M RIER BT REB R MEM, LIS MES LR,

HEA B IRAIE Y B
EMIRS IR A R EED "
HEFT 5 Gy HiE
=, AR %5 2518 E A9 B RS A R
Fe/RHAT B Gy RAE
B
EMIRS B E T ARG
Ee
v ERGBEE T HH
PATE B TAER F— 55 (EA IR %528 AT 10 B 51D
%
FREBRAREHG
{E M R4 25 B T %1

B 15-19 MRS #57E S 0 BAERT B o] REIB L A1 5L

15.6.5 #$E5: KXwOEE
ESORIEERZIE, MRS HEGHITHS REPLCONF listening-port <port-
number>, [a] 3RS 4% &% MRS 25 0 M UT o 05

BIULERMT B F o, MIRSAFHMEVTSG O R 12345, AR MRS 284 101 AR 5528 &
%4 REPLCONF listening-port 12345, #NE 15-20 FizR,

ERE R REPLCONF listening-port 12345 MRS58
127.0.0.1:6379 127.0.0.1:12345

P 15-20 DA 95 % 1) AR 95 4% A% T 3 1

EMRFHAERBRBNIRX NS ZIE, RS0 RTE MRS 8 B X L & P Stk 25 1)
slave listening port E¥:H:
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typedef struct redisClient ({
LF wss

[/l WREBHETRP S

int slave_ listening_port;
/.

} redisClient;

B 15-21 JBoR T & PR & R E slave listening port BHEEZEHEETF.

slave _listening port EIEHBTME—IHERBURTE F RS #FMIT INFO replication
A2 I FTER IR 5528 i 3w 15

DU 2 % P i 0 91 F o 9 3 R 45 28 % redisClient
i% INFO replication fiy 4 i 75 3] /49 [\
5, E th slave0 17 1 port iﬁi/‘jﬁ'\' ) ﬁ slave_lilszt3e4n5ing_port
I IR 55 45 Bt F L % 7 i AR A B9 slave

listening port BHAIMHE:

127.0.0.1:6379> INFO replication

# Replication

role:master

connected_slaves:1

slave0:ip=127.0.0.1,port=12345, status=online,offset=1289, lag=1
master repl offset:1289

repl backlog_active:1l

repl backlog size:1048576

repl _backlog_first_byte offset:2
repl backlog histlen:1288

15-21 % P 3R AL 5 AR 5545 4 i W i 1

15.6.6 E6: FEF

fEix—4, MRS 88K AR 55 4% &1k PSYNC 4>, BUATRIBEAME, 0 A C i8R
P SER 28 iR 55 4 R P Y AT AR AL RS
ER—RME, ERSRIEIITZE, RANRSSHEEMFH/OE i, HRENIT
ARG, MG 2R IR S 2605 P i -
Q ik PSYNC 2 AT MR TR EF L 8ME, A LR T ER A MRS 250 %F
P, A RERFORAFAEZR vh X BT S fir & Rk 45 MR 952 AT o
Q iR PSYNC fir & ATH R R SRAE, T4 LIRS 857 2 88 IR 55 25 10 %
P, A RE ] RR 55 4% A28 ARAF AR S R BUE i X LT 19 5 A 2 o
ik, ZERPRIESITZE, TSR IR % F o, EATAT A AR f
KIKATSTR, BE TN IR a4 EE, Nk 15-22 fiR .
IEPA TR S5 4580 T RS 4R 8% i, T LA AR 5528 A4 0T LU R 3% 5 64 R BUE
MR35 28 OB RS . AR S RER BRI — A, Bt 2 R 45 280 AR 45 28 3047
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SRR A
REMSER/
€5 PR EERSEE | WREE
(NS BOZPR) [ s 7| (EmRS BT )
BIEMLWR/
127.0.0.1:6379 R [El 4 127.0.0.1:12345

1522 FMIRSFASZ B B A% P i

15.6.7 £B7. HSERE

Wor i TREZE, FARSBHRSHAMSEERNE, XNERFBAE-THAD
PATHI B Al Bk A MRS58, TIMIRS 28 R — KT FIRS B E RN E ML, Wt
AT LMEATE MRS 28— B —B T,

i bk Redis 2.8 BRI 1 A B9 B I ShBE RO STERAE R

15.7  IMBkASM
TEMASEREN R, WRSSSBIAS U —REFIR, mERFHREEMS:

REPLCONF ACK <replication_offset>

Hth replication_offset MRS &+ UHTHIE H WA E .
4% REPLCONF ACK 8% T XM F#A =MEM:

Q Al = POBR 5 25 04 I 48 B RS

Q HEISEH min-slaves &M,

Q KameEL.

PAF =AM B B =AMER

15.7.1 1&MFEMIRF FFH N EIERIRTS

F AR 5548 7T LA i & 26 FIEE REPLCONF ACK 14 R A2 W 8 22 1B B I 45 i 8 e 5
IEH : AnSR IR S5 2 — e A W B IR %5 #% & 3k i REPLCONF ACK %, R4 EMR
55 AL AE = MR S48 Z B B B R T

iE ok 7] F MR 55 2% K % INFO replication 74>, 5 H B NIRS 25FIKM 1lag —R2, ]
ITRT LAFE BN MR 55 2% 5 — IR 8] R 5548 & 3% REPLCONF ACK 4 BEBS iAEL T 2/0%0:

127.0.0.1:6379> INFO replication

# Replication

role:master

connected slaves:2

slave0:ip=127.0.0.1,port=12345,state=online,offset=211,1lag=0 # M|N|Z*3 REPLCONF ACK
A

slavel:ip=127.0.0.1,port=56789,state=online,offset=197,1ag=15 # 15 $X Xkt REPLCONF
ACK #4
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master_repl offset:211

repl _backlog_active:l

repl backlog size:1048576
repl_backlog_first_byte_ offset:2
repl backlog_histlen:210

FE—AEOL T, lag MERGZAE 0 BPalE 1 B EBksh, iR 1 #E9iE, BAB
B 3= AR 55 2% 2 1] 6 2 42t B T e

15.7.2 #HHEBHSCIN min-slaves Ao & i%EIR

Redis ) min-slaves-to-write fll min-slaves-max-lag B EI AT LABK 1F F AR
FHUEALZLEHER FHITEmS .
2B F, RN FRF AU TRE:

min-slaves-to-write 3
min-slaves-max-lag 10

IBLENR SR LT 34, RE=ZINRS MR (lag) HE A FRET 10
B, FRSMEBIELEBTENS, XBEMNERERE FHEEDIE INFO replication fiy 4 )
lag fH.

15.7.3 NG SELK

WSR A A M B, EIRS AE A NS RN E S 7EE R ER, IBAZ MRS 2
EfR S5 48 K% REPLCONF ACK fn ey, FEMRS ks & o8 IR 5525 S AT a9 Z &l A &4 F A
CHREHMBE, K5 EMRSFBRSREMRS FRELHEHmB R, ERHBURZEWXE
T B IR 55 9% kA0 B B, JORE I SRR ERT Ak 4 TR 55 4%

BAPIT, BEAPITLT—2
REMEMNR S &, ENHEH WS

= TR 2 MR %28

&R 200, WA 15-23 B, ERRBRY 200 | | EHEBRY 200

MR X FERSARUATT @S
SET key value (pENmKE Al 15-23  EMRFAHLET—BRE
A 33FN), HEHCHERRBEEE
HET 233, #%ﬁ“ﬂb&ﬂﬁ%%ﬁ%% R SET key value MRS58
74 SET key value, HRXFZML | mhimesy 233 [ > | mHmBEY 200
PR Ay ) 265 ik R T AE AL R iR TR B AR,
TR 2 3 IR 25 28 2 14 14 5 ) I R B B 1524 EMRSEERALTA—BORE

SHMAA—2, ERF M EH WE
BOWEHN 233, MRS H MBE RIS 200, ME 15-24 FiR.

fEXZ G, MRS &1 F MR 55 2% &% REPLCONF ACK 4 HptE, FRS SN
MR 55 25 B9 B il i 2 BAKSR O 200, 1A SRR HIWBEN 233, XHHAEHIREZE WX
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HEEHmMBER N 201 F 233 MEHE (RG4S SET key value) EAHEIBRPER
T, TRERSHSHKRAIMNRSHEEMS SET key value, MIRFFRE T EWIFR
XA A LUK O ¥ 2 £ RS 28 M AT AT R A, WAl 15-25 Fim .

ES T REPLCONF ACK 200 MRS 38
HHlRsay 233 SET key value RS 233

P 15-25 RS A% 1 AR 55 25 4h A it 2k B B Al

TR, RS A8 ) AR 55 2% 4D A ik 2 B X — 3 A SR BRI 40 T R 25 B 0 TR B R
FAL, XD RIER X BIET, *RERK BRI MRS 25 3 Wk i 5 00 F T, 1
43 H [ A5 B T 7 32 DA R 5 28 I 4R O L 2 5 BT
e ™

Redis 2.8 A BIHNH L E%

REPLCONF ACK 44F= Z_H| AR 4% i R #8 2 Redis 2.8 A #3449, £ Redis 2.8 &
AT, i abEEBEIRYEL, IMFBEFRPABRSERLLEES, IMFEL
FREGNIRES BANE ZROHAE, FIAATHRIELF N EMRES BOHIE—FH, RiF
Lo’iﬁ] 2.8 VA _ERR A #) Redis.

)

15.8 EsOM

Q Redis 2.8 LARTHIE H T REA RE R b b BEMWTER J5 B R #1550, {H Redis 2.8 B
FR 4[] 25 Th RE AT LA B X N Tl 3L

Q PoEFEEELERMER. EHBPEZMX . REBIZEIT ID =550 KLH.

Q 7EE HIHRIERIIT MR BB, MRS 28 &k EIR S 2809 % P om, R ad ) 3 MR 55 2%
BREMAERKPATE G, MELHIRENFH, ENRSHS LB N7
1) 2 11 ¥

Q ER 5 a8 ok ) IR 55 2515 & a2 R B MR 55 28 A RS, RFF IR ST 88— 2L,
T IR 55 28 D)3 2ot 1) 32 R 55 % & 2% A & SR HEAT ORI, DA Bedir & A0 Aanil
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Sentinel

Sentinel ( i<, PHEE ) JZ Redis f&5 7] F¥E (high availability ) R TR h— P sE4
Sentinel 324 (instance ) 2 i /Y Sentinel &
% (system ) A LLYS BT B A E RS 28 I sentinel Rek |
DA B ik o 3 IR 55 48 )& T 19 T A IR 55 %,
FEBIEIA) E RS 2R A FERERT, B
G TR E RS AR T RS 88T+
FHH EMRST A%, REdFH ERS A
NI RS Ak S B 21K

B 16-1 &/~ T —> Sentinel R4 W5
MR %5t , Hep.

Q AR E R R R 02 Y808 F ik

575 serverl,
QAFRRERERANMEFTRS

B 16-1 k55485 Sentinel 248

fr ) = 1 MR %5 8% server2, T
server3 LA K server4, ;
0 server2, server3, server4 ‘::::\ﬁIBE%%#E."Fé,%
SN TR TR RS SR PN
serverl, Ifii Sentinel &% N :l' severl || 5t BBy
TENHLF A DO R 5528 ?

i ix B, FE RS 2 serverl #f
ATERE, AN 2 server2,
server3, serverd X FEARS25HI & H
BYERgb ik, I H Sentinel RESEH
F| serverl B T4, mME16-2 iR (F
IR 55 25 B RR )o B 162 FHREHE T




220 ¢ F=35 FHBBEGTA

Y serverl B TP BT KB H P& E M T LK LA, Sentinel & 4t 3t & X
serverl PATHI R FEER1E
O &%, Sentinel RELPkIE serverl R FHHEHP MRS SR, I X PEESH
MR 55 25 T+ CRH ) AR5 4% o
Q ZJ5, Sentinel R4 <M serverl B FHITA MNRFIBREXFHERFES, iLEf]
FURET RS AF IR S5 2%, 24 A A MR 55 28 B0 T 4 &2 I 37 0 R 55 2% A, i
HRBRERITEEE
Q %5 4F, Sentinel ALY ME FTLH serverl, HEECEH LKL, BEREN
BT IR 5548 1 IR 55 2%
A, B 16-3 B/R T Sentinel R4iHF server2 FFRHH E RS 25, HibIR%S 28
server3 fl serverd A server2 MIMIRSG 2T,
2ZJE, W serverl EH FLHITE, B R Sentinel RLEL N server2 MRS
., WA 16-4 Fim.

I Sentinel &4 I

Sentinel &%

e L

-
-
S

s
I <a ~

4 N wEHN 2% %3]

l‘: Severl & server2 server?2

. " A AR5 3% | 5 A B 2555 WA |5
B 16-3 HREEH & 16-4 R F RS 2RBELH MR S35

AT Yo Xt Sentinel IF) IRfL i B AT, FHUHH Sentinel Fl— % Redis iR 55 25 19
X 5o

EMZ )G, AZWEXT Sentinel MEHLAR 55 25 77 5 MR BT/ 43, 1P Sentinel & 4Afi]
FIWT— R 55 2R BB AEL N

5, RERANG Sentinel RGN F RS 2R AT EE B AN SR,

16.1 Ba)FHAI81L Sentinel
A &h—~ Sentinel A] LA A4 -

$ redis-sentinel /path/to/your/sentinel.conf
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HEML

$ redis-server /path/to/your/sentinel.conf --sentinel

X P i 2 B RCR 72 A ] o

24—~ Sentinel JH BT, EREMITLLTLE:

1) #ILiR %5 4%

2) #¥iE Redis IR 55 4508 A AR B2l Sentinel & LTS .
3) ¥Itf1k Sentinel R,

4) WRIELEECE S, WIEEE Sentinel I R 552851
5) B ) IR A5 A B R 4R

AATHET RN AR HIN X LS BRAIT A -

16.1.1 ¥R IRS =%
B, HH Sentinel & i | R E— M ETERHKE KX T B Redis R 55 4%, FrLl)ash
Sentinel (55—, MRV — B Redis R 4%, BRI BRAE 14 ENFH210,
A5k, HK Sentinel $1AT I TAEFIE Redis IR &5 #8047 H TYEARR], FTLA Sentinel f¥)

Prth e #R A E Redis AR 428 MRT HE kit B2 AR 52 AR
Bilhn, E AR % B FERI R LAY 258 -8 A RDB SCHai# AOF USRI EHHE RS, B
JEA 4 Sentinel H A FBAEEE, FrLi¥tA1k Sentinel B A48 A RDB U4 # AOF {4,
2 16-1 JB/R T Redis IR%5 %5 7F Sentinel X, F 2170}, MRS5S EEIhERAME BN .

% 16-1 Sentinel #=X T Redis IR E:FEEIhEEREAER
o BRI

WO e RGBT T 9 A4, B SET

DEL. FLUSHDB A
HE5msd, Wi MULTI #l WATCH A E A
A4, Hin EVAL At
RDB f§ A4, HUN SAVE F1 BGSAVE A
AOF Ff b4, Lbin BGREWRITEAOF N
Bildan%, i SLAVEOF Sentinel PYERAT LA A, B P AAT LA

SUBSCRIBE, PSUBSCRIBE, UNSUBSCRIBE. PUNSUBSCRIBE
VO~ 4 7€ Sentinel PYIBAIZE P im#R el LI#E A, {8 PUBLISH 4 2
BEFE Sentinel AP FH

CAFFEA AR (AT AEMATER. 48 | Sentinel NFER(H A, {H S SCAF AL T 35 713538 Redis IR %
fird A ) YN
Sentinel B AT, B (B {4 A b BEER ISR J& serverCron M

¥, serverCron pR ${ 4 ¥ i sentinel.c/sentinelTimer

¥, JFEMET Sentinel EHATHIFF AR

£ 517 B & 4, b i PUBLISH i
SUBSCRIBE

Bt 6] 35 {4 &b B 8% (£ T AT serverCron
PR )




222 ¢ RE=FHH FHMEAEG TR

16.1.2 {$FH Sentinel EEE

J& 8l Sentinel #5525 PR K —F8 433 i Redis AR 45 28 1 FH A9 A A% B 2 i Sentinel
LR, i, 8 Redis RS2 redis.h/REDIS_SERVERPORT %R HIEME N
IR 55 25 i 11«

#define REDIS SERVERPORT 6379

1M Sentinel W{#if sentinel.c/REDIS SENTINEL PORT % & AIMEFE MR 5285 1 .

#define REDIS SENTINEL PORT 26379

Btz 4, i Redis IRS- 238 redis.c/redisCommandTable {ERIRSG 256432

struct redisCommand redisCommandTable[] = ({

{"get",getCommand,2,"r",0,N0LL,1,1,1,0,0},
{"set",setCommand, -3, "wm", 0, noPreloadGetKeys,1,1,1,0,0},
{"setnx", setnxCommand, 3, "wm", 0, noPreloadGetKeys,1,1,1,0,0},
VN

{"script", scriptCommand, -2, "ras",0,NULL,0,0,0,0,01},
{"time", timeCommand, 1, "rR",0,NULL,0,0,0,0,0},
{"bitop",bitopCommand, -4, "wm",0,NULL,2,-1,1,0,0},
{"bitcount",bitcountCommand,-2,"r",0,NULL,1,1,1,0,0}

}

i Sentinel M{# ] sentinel.c/sentinelcmds YENIRF MM L 3, HHHEPH
INFO 4 4 {#i Fi Sentinel # 3, F # % FI5CF sentinel.c/sentinelInfoCommand Bf
B, MAREE Redis RS2 ML redis. c/infoCommand FREL:

struct redisCommand sentinelcmds([] = {

}:

{"ping",pingCommand,1,"",0,NULL,0,0,0,0,0},

{"sentinel", sentinelCommand,-2,"",0,NULL,0,0,0,0,0},
{"subscribe", subscribeCommand,-2,"",0,NULL,0,0,0,0,0},
{"unsubscribe",unsubscribeCommand,-1,"",0,NULL,0,0,0,0,
{"psubscribe", psubscribeCommand,-2,"",0,NULL,0,0,0,0,0},
{"punsubscribe", punsubscribeCommand,-1,"",0,NULL,0,0,0,0,0},
{"info",sentinelInfoCommand,-1,"",0,NULL,0,0,0,0,0}

}
’ O)’

sentinelcmds ff 2 FWMEBE T N A 7E Sentinel #L=X, T, Redis IR 55 25 A GEPATIE U0
SET. DBSIZE, EVAL %%iX %64, HANMFSMARALEMLSRIPBARXEMS . PING,
SENTINEL . INFO., SUBSCRIBE., UNSUBSCRIBE. PSUBSCRIBE #1 PUNSUBSCRIBE X t 4
Ak % P 5 AT AN Sentinel HUATHI A2 T .

16.1.3 #¥I%A1L Sentinel K&

TER F T Sentinel & A Z )G, # Tk, RE[LSWHIL— sentinel.c/
sentinelState 45 (/5 M B #K “Sentinel IRE"), XNEWMEF T RS2 F A #l
Sentinel ZHHEA XLHPRE (IRF I —BRE/IRH redis.h/redisServer MR ) :

struct sentinelState ({

/1 WA, ATEAKEESY
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uint64 t current epoch;

/] RFETHABEAN sentinel BN ERSH
/! FHYOBEIRFBHLTF
// FHEGMENE - H sentinelRedisInstance G354t

dict *masters;

/) REHNT rILT ER?

int tilt;

// BRI EABATHHAHHE

int running_scripts;

// N TILT # R i 6 e

mstime_t tilt start time;

/] & — RARAT B (5] 4 7 38 6 i)

mstime_t previous_time;

// =/ FIFORF|, A4 THRARERTHR F X

list *scripts_queue;

} sentinel;

16.1.4 A Sentinel JRZEEY masters B

Sentinel RZEH ) masters FHICFE T FrA# Sentinel WA F RS ot LS5 E, Hr.

Q Fifp R ok o E AR B4 2 F .

Q AR W AR S5 2551 M) sentinel . c/sentinelRedisInstance 454,

> sentinelRedisInstance £5M (fGHMAR “LHIZEH" ) F—1 ¥ Sentinel Witk
i) Redis iR 55 #53CH (instance ), XNEERIATLUR FARS 28 . MRS 2%, B#E 5 4h—1 Sentinel.

EHSEHWAEHNEREIEREZ, DTRIBRAR T LHEW7ERR MR 5 48 ol i Hoh—
ERor IR, AFET RN LB P S R .

typedef struct sentinelRedisInstance {

/7 FRRME, BRTEANEEY, URFEAHLITRA

int flags;

/] EBIM A& F

/] EMFBBNAFEHA P AERE P RE

// MH% BV K Sentinel W4 ¥ W Sentinel B#XE
/! #RN ip:port, #lim "127.0.0.1:26379"

char *name;

// EHWEST ID

char *runid;

// BRELT, ATEAKEEY

uint64_t config_epoch;

/1 FEf M

sentinelAddr *addr;

// SENTINEL down-after-milliseconds i € th{E
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=y SMBEEGEA

/)] ECXMBEDESZEA LW HER T4 (subjectively down)

mstime t down_after period;

// SENTINEL monitor <master-name> <IP> <port> <quorum> ¥%H ¥ #] quorum % #
/] HEEANEH HER TS (objectively down) FTEMN X FHREHE

int quorum;

// SENTINEL parallel-syncs <master-name> <number> &3
/) EBATRRES RN, TURNNHFHERSBATRASONRSBHE

int parallel syncs;

// SENTINEL failover-timeout <master—name> <ms> %I HHE
// RiF#& T BRANRARR

mstime t failover timeout;
/...
} sentinelRedisInstance;

sentinelRedisInstance.addr @ & — 1451 sentinel.c/sentinelAddr

LIRRIEET, XAEHRATE LB 1P Hohk A O

typedef struct sentinelAddr ({

char *ip;
int port;

} sentinelAddr;

%t Sentinel RS MW EELNE T & X masters FHMPIEEIL, T masters FHPHILE

1R RS R A R Sentinel Fic B UK HATH

HAGIF, R LER 3 Sentinel B, 8% TR E LT AA M E X

FHddhHFHE SRR RS
# masterl configure #
FHAFERHAH AR E RS EH

sentinel monitor masterl 127.0.0.1 6379 2
sentinel down-after-milliseconds masterl 30000
sentinel parallel-syncs masterl 1

sentinel failover-timeout masterl 900000

FHEHFHFHFH AR
# master2 configure #
FHEFFHAHER AR

sentinel monitor master2 127.0.0.1 12345 5
sentinel down-after-milliseconds master2 50000
sentinel parallel-syncs master2 5

sentinel failover-timeout master2 450000

7R 2, Sentinel ¥ >4 I iR 55 #% master1 Q& 1 16-5 FrR ) LI G50, I 0 FE IR 5 8%

master2 GIELINE 16-6 FrRBISEHIZER, X P SE 6454 L9777 3 Sentinel ARZ )
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masters FHA, K& 16-7 i,

sentinelRedisInstance

flags
SRI_MASTER

name

"masterl"

runid
"ee07959%9afc9d061233191c0f5bfe29580dfad0fa"

config_epoch
0

addr | sentinelAddr

down_after period

ip
30000 "127.0.0.1"
quorum
2 port
6379

parallel syncs
1

failover_timeout
900000

B 16-5 masterl HISEEISEH

sentinelRedisInstance

flags
SRI_MASTER

name
"master2"

runid
"a68408b775438a5dee54a638b3a6£3461920158a"

config_epoch
0

addr | sentinelAddr

down after period ip
- = b
50000 "127.0.0.1"
quorum
5 port
12345

parallel syncs
5

failover timeout
450000

& 16-6 master2 BISLHIZEH



226 ¢ FEHH SHMMBAEGEA

sentinelState

sentinelRedisInstance
masters \\\\‘ e
s dict name
"masterl” "masterl"

"masterz" ...
‘\\\\ sentinelRedisInstance

name

"master2”

& 16-7 Sentinel SRS masters F ol

16.1.5 GIEEMRFIRFZZAIPIBIER

HI 4G 4L Sentinel F) R J5 — 25 2 B 7% 17 B T 0 IR 55 A% A R 25 1% 4%, Sentinel # ALK &=
55 A% P i, BRI LA ER S AR R S, A4 B E P ARBUESC IS B .

Xf F 89 Sentinel Wit Y R % 85K UL, Sentinel 2 BIER PN o] F fR 55 45 1 7 25 W)
iR

Q —MREMASERE, XMNEELIHTEERS SR LEMS, HEkmLSmE,

Q B RITEERE, XNMEELTTHTITHFERSSH _ sentinel  :hello SiliH,

4 M
At 2B ERE?

4 Redis B T8I A A 5T h P, HEE 6915 AR LR AL Redis RF B 28\,
R EAZEREN, BERBKEEHEP SRELXRENE, RLAEINEPFHRE IR
AL, B, ATHREX  sentinel :hello SR #94E4T43 &, Sentinel &4
A — AT R IRE HIZ A,

B—F @, BTIiTHAMAZ I, Sentinel B LM FMEFBELREFS, UbkE £
R4 2 # 471815, PFvA Sentinel if &40 &) MR 4 B4 o4k 4,

L B # Sentinel & &5 $ A 5442 2 A ML, Py Sentinel £ A 69 & FV ik e,
/

& 16-8 &/~ T —~ Sentinel [[# & AP F RS 8% masterl fl master2 A& iy
SEHEMIT R EENG .

B TR —T7H A 48 Sentinel A2 U018 1 i 2 2 AT [ & Bk 5 80 3 IR 95 #8201 T
HEM .
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Sentinel

(masterl Fl master2 &)

glFed gllkes
i iTB
R R

[€l 16-8  Sentinel [r] = Il 55 #% 01 2 9 £ 14 B

16.2 IKENFERFZBER

Sentinel BIAZ LA+ 8 — KR, E@dmd
FERE m) 9 WE LY 3 IR 45 28 & 3% INFO 4, Ifd@ s
BT INFO i 4 ) 18] 5 3R B AR 55 #5% 0 4 715 B o

N, A 16-9 Fras, EARS 4% master
AH=1TMIR%# slave0, slavel Ml slave2, FH
—~ Sentinel IE7EEH: ERF54%, A4 Sentinel FHFLL
b 18] 3 IR 55 7% & 3% INFO 54, FHFIRBELTUTAH
AW

# Server

run_id:7611c59dc3a29%a6fa0609f841bb6al019008a9%¢c

# Replication
role:master

I Sentinel

INFO

master

F 16-9 Sentinel [ #F 5 =1 M it 55 2%
i 3R %528 & 1% INFO fins

slave0:ip=127.0.0.1,port=11111,state=online,offset=43, lag=0
slavel:ip=127.0.0.1,port=22222,state=online, offset=43, lag=0
slave2:ip=127.0.0.1,port=33333, state=online,offset=43, lag=0

# Other sections

ST AR F5-4RR [l INFO #4152, Sentinel 7] LIFRERLLT P G B «
Q —FHEXTERSSAGHEE, € run_id Bid ®M RS HE1TID, UK

role Wit FMIRF LA E;

Q B —AmREXTERESSEFITAEMNRSHREOGER, BMMREEH—1 "slave"
FRPILMATIER, BITH ip= 8o R T MRS 256 IP ik, 1 port= EiC
T MRS #2000 105 . R L IP kb FMidG 15, Sentinel JoZ0 H A 24 M IR 55

AL R, BUATLL A SR B IR %5 25
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G run_id HM role BWIiC R M5 E, Sentinel H5 X%t 3= R 55 #5 i 52 61 45 4 #E 17 55 47,
wlan, ERFLH/ERBZIE, EHELT ID AL Z AIRFHZE4T ID A, Sentinel
K g)x — S22 JE, et LHg A= T ID #H T EH .
ETEMRFHEBEFEMMRSEGEE, WEBEHTER EMS B LOILEHE slaves F
i, XA FHIOE T ERS AR T MRS 25104 5.
Q FHAEZH Sentinel BN BHRIMNRE LT, AN ip:port: WXFTF IP iy
WK 127.0.0.1, WASH 11111 MRS AR UL, Sentinel HE i E B 42 F ik
& 127.0.0.1:11111,

Q ZETFFHMENRMRS XN AL FIG5H . teangd, R 127.0.0.1:11111,
AR 2B AR P #ihiE R 127.0.0.1, BOER 11111 MRS SEMSCHILEH

Sentinel £ 5T INFO fin 4 R & BN IR 52515 B, 22 MR 55 2% 0 107 il 52 451 45 4y
ERELHFHAT slaves FHL,

Q a5 MR 55 28 XF B A SE B 54 B 7746, FR 4 Sentinel Xt M AR 55 28 B SC ) 45 #4 64T

R o
Q SR AR 5548 X5 L () SE GG A FEAE , R4 BB IX A AR 55 8 J2 8 & B A M BR 55 3%,
Sentinel &£7E slaves FHLH X MRS 258 81— LB 4544 .

XFRONZATFI200 FIRE 28 master MI= P MRS 2% slave0. slavel fll slave2
#IBIF 15, Sentinel 54350 =N MIRFZREIEENE H R LBIGEM, IR X L EE R AT
B EARSG 2L PIGEMN slaves FH BT, W& 16-10 i,

sentinelRedisInstance
flags
SRI_MASTER
run_id sentinelRedisInstance
"7611c59dc3a29aa6fa0609£841bb6al019008a9c" flags
name SRI_SLAVE
"master" name
ot "127.0.0.1:11111"
e

slaves 1 *
"127.0.0.1:11111"
"127.0.0.1:22222"|»| sentinelRedisInstance

"127.0.0.1:33333" flags
SRI_SLAVE

name
"127.0.0.1:22222"

sentinelRedisInstance

flags
SRI_SLAVE

name
"127.0.0.1:33333"

Bl 16-10  FERRFARMEHK = MARF25
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T BT L ] v 32 IR 55 245 S 91 35 4 0 DA IR 95 45 SC 451 45 4 =2 ] 17 X 31 <

Q EMRFFLPIEME flags BYEME S SRI_MASTER, 11 MR 55 28 55 51 45 44 (1)
flags RYEMMEA SRI_SLAVE,

O FARS% &8 LB name JBHERI{E R P8 A Sentinel BL & X B, MMIRS
5 LPILEFIR name JREEAI(E N2 Sentinel FRYE MRS 2564 1P shhbAnd 15 H3hik B 1.

16.3 IKEIMIRFZIER

4 Sentinel & 3 3 IR 55 #54 B1 09 AR 55 25 1 BLB ,  Sentinel BR T 23 243X 157 i) MAAR 55 2%
BUERAHR B L BIZ5F Z 51, Sentinel A£G E BRI MR 5528 B A B AN T ) 1% 42 .
A, X T 16-10 i) EMARSF A X FE KL, Sentinel #3f slave0, slavel
Ml slave2 =PRSS 254 AIGI A AT R ER, WA 16-11 Fix,
TERIE A EHZ )5, Sentinel ZEBRIA
BT, S LA+ R— R B 40 Rl o i 4 [ Sentinel
o 7] IR 55 28 & 3% INFO 5%, FF3k15

: 23 . £
EMTFLLFAERRIE g g %
fferver § g i[ﬁ]i
run_id:32be0699dd27b410f7c90dada3a6 i % %

fabl7£97899f

# Replication
role:slave
master_host:127.0.0.1
master_port:6379

master_ link_status:up &l 16-11 Sentinel 545/ MR %5 8% B 57 iy & 3E HE AN

slave repl offset:11887 s
slave priority:100 TR

# Other sections

H#E INFO #4115, Sentinel £H2HH LI FEE. .

Q MR%E§HZEFT ID run_id.

Q MRS 88 E role,

Q EMRFAHE IP il master host, PARFEMFBANGTS master port,

Q EMRF AR ERERTS master_link_status,

Q MRS AL EH slave priority,

Q MRF SN E TR slave_repl offset,

MRYEX L5 R, Sentinel £ XF MR 55 4% 89 S B S5 M #EFTE BT, K 16-12 R/ T Sentinel
F4E T INFO 4> [ Z 5 AR 55 28 09 LB G5BT BT 2 e, LRSS HBRET .
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sentinelRedisInstance

flags
SRI_SLAVE

run_id

"32be0699dd27b410f7c90dada3a6fabl7£97899f"

slave_master host
"127.0.0.1"

slave master port
6379

slave_master link status
SENTINEL_MASTER_LINK STATUS_UP

slave repl offset
11887

slave_priority
100

B 16-12 MRS 25 L B45

16.4 MAIERBJ[BAMNRBB[BAXER

FEBGATEOL T, Sentinel 2 IS PIFP— KB, i i -4 3 0 Br A s MG AR K 3 1 55
AR 55 2% K2k LA F Rg XA i 2

PUBLISH

__sentinel_ :hello

ip>,<m_port>,<m_epoch>"

XA&MA MRS sentinel :helloMiERXE T —%#FE, GENHNEHZE

= il

"<s_ip>,<s_port>,<s_runid>,<s_epoch>,<m_name>, <m_

Q Kbl s FLBSHICKAEZ Sentinel EHHEE, NS E WX 16-2

7R

Q 1M m_ FFk WS HOC RO NR ERFROGEE, £ PSEE XK 16-3 fian. W
3 Sentinel IE7E ML R EMR 548, BAXLESHGCRHME ERFH/OFEE; W
R Sentinel [EFE WL R MR 85, AR 43X LES B0 F ML M IR 55 4% IE7E & i (1
EMRSAHFE R

% 16-2 {EE#0 Sentinel HXHSH

# =

X

s_ip Sentinel (¥ IP Hihik
s_port Sentinel FJ¥%i 15
s_runid Sentinel #Jiz17 ID
s_epoch Sentinel *§ i (B 4170 ( configuration epoch )
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*16-3 FEEPHMERZSB[AXNSHY

s % B X
m_name LIRS B4 T
m ip 45 259 1P Sk
— M5 Bt 0
m_epoch 528 2 T B B 4T

PAF 2 —2%% Sentinel i@t PUBLISH 54> [n] F IR 5588 & 2% {5 BoR ) .

"127.0.0.1,26379,e955b4c85598ef5b5f055bc7ebfd5e828dbed4fa, 0, mymaster,127.0.0.1,6
379,0"

XN RFIEETUTER:

QO Sentinel A9 IP #1hk>~ 127.0.0.1 %154 26379, &F7ID 5 e955b4c85598ef
Sb5f055bc7ebfd5e828dbed4fa, YRIMECELILH 0.

Q TR L F N mymaster, IPHIMEHN 127.0.0.1, ¥WHS5 K 6379, HBHjH
AL &4 T H 0,

16.5 EBCEBEERFZBAMNRBZ[BOVIESS

4 Sentinel 55—~ FHRF AR EHE MRS 28 B RITI % Z )G, Sentinel ¥ £ @ 1T 5
e, mRFB/AELUT WL

SUBSCRIBE __ sentinel_ :hello

Sentinel ¥ _ sentinel_ :hello Sl 1T (< — HFF4L % Sentinel 5 Ik 55 4%
W A 1L

XFIEYEL, XT84 Sentinel MRS AS, Sentinel REd T A H21m IR S5 #5760
sentinel :hello MHKRX(FEE, SGEMITHZEREMRSS M _ sentinel  :hello
BUEEMUE R, W 16-13 Fis.

Xf F WA — N R 5528 U £ 1> Sentinel LA

\ . . EEE B BIE

F¥ i, —~~ Sentinel & i% 115 B & # H At Sentinel RTRES
Sentinel I F|, XEFESHHTER BT B s
HAth Sentinel Xf & 1% {5 & Sentinel A H1,
2B T E A Sentinel X B UT AR 1 16-13  Sentinel [F]is il IR 45 58 & 3 AR S B.
55 v A A,

2N F, BIEBLEA sentinell, sentinel2, sentinel3 =" Sentinel 7E Witk
[[Al— AR5 %%, HBAY sentinell MRS A%  sentinel :hello SlEHEE —&K(E
BB, BrAITH T  sentinel :hello #iE ) Sentinel (4% sentinell HETEW)
HEWBIXAER, WA 16-14 Fim,




232 ¢ REHH SHEEAG TR

%~ Sentinel A\ __sentinel :hello #ilM(F|—#(5 B0}, Sentinel &XFiX%&fF
B AT 47, I {E B ) Sentinel 1P

#b 41l . Sentinel % 1 5. Sentinel iz 47 ID | sentinelwl | sent‘inelz ][ segtinel3 |
H)\ANBE, HHITUTRE: REER, BlER BmEE L BlER
Q R {5 B *id F B Sentinel i= (ﬁéﬁ&)\(ﬁﬁﬂiﬁﬁ)/’(ﬂm]%%)/ “ GIRER)
17 ID #1482 Y 17 B B Sentinel #i2 @’/
T ID #MF, AV XREER

Sentinel F . &£ 31£ 1, Sentinel ¥ % B 16-14 (RSB LSS
FXEKER, Ait—Abs,

QO FfHL, n5RAE B Hid %A Sentinel iz 17 ID FIE:Y (S B HY Sentinel A3i24T ID A AHF],
AR 2 3B X 25 B MR [R] — N AR 25 25 69 HoAth Sentinel &K AY, WS B # Sentinel
BHRIEE BB S, TR 3 IR 528 89 SC B 45 F BEAT S T .

16.5.1 ®E¥rsentinels FHl

Sentinel N F IR 55 25 QI B AL BIZEH ) sentinels FHAFLE T % Sentinel A5 224},
FT A [a)f W AaX > FE AR 55 2% A oAt Sentinel Bk
O sentinels 7 ML i 8 J& H & — /> Sentinel #) % F, # R N ip:port, H X
FIP s itk 127.0.0.1, ¥ 05 K 26379 4 Sentinel & &, iX 4> Sentinel 7£
sentinels FHLAPHEEE "127.0.0.1:26379",
0O sentinels F-HL A {E M 2458 FT % N Sentinel BYSEMIL5H), it F4E »127.0.0.
1:26379" Kk, X/MELE sentinels FHAPMMEMEIPH 127.0.0.1, wH
54 26379 B Sentinel HSEBIZEH .
24—~ Sentinel #UL B HAth Sentinel &K M5 BB (FATFRIE L1515 B Sentinel A5
Sentinel, U5 B &Y Sentinel 4 H 4% Sentinel ), H#x Sentinel 2 M {5 B o 40 - #E BUH LA
TR ESE:
O 5 Sentinel A XMZ%: K Sentinel B IP #iht . ¥wH 5. Z47 ID ML E LI,
O 5FMH A LMSE: B Sentinel IEEWNMM EIRSBMLF, P bk, oS
MECE 2T,
W B P RBUH K E RS 2FSH, BFr Sentinel & 7F A C A9 Sentinel KA masters
F YA IRAR N B ARG5S LB, SR ARIEHRIUL 1) Sentinel 248, K #r F R 55 25 L)
Z5HIHY) sentinels FHHT, J§ Sentinel ) SLRI S5 & B AFAE :
O R Sentinel () SEBIGEH B LAFAE, APAXTIR Sentinel (1 3E B G5+ 24T 5 Hi -
Q R UF Sentinel LB G5 ARAFAE, FRAULHAUR Sentinel 2 NI K T 4f W 1 3 R 55 #%
3T Sentinel, H#r Sentinel 2 A7 Sentinel €& — L FIGEH , TR XS5
W3 sentinels FHLET,
206 F, BESH1AE 127.0.0.1:26379, 127.0.0.1:26380, 127.0.0.1:26381



¥ 16 % Sentinel

* 233

=~ Sentinel IE7E W IR 4-58 127.0.0.1:6379, AFAY4 127.0.0.1:26379 X Sentinel

2V EFSTE
1) "message"
2) " _sentinel :hello"

"127.0.0.1,26379,e955b4c85598e£f5b5f055bc7ebfd5e828dbed4fa, 0, mymaster,127.0.0.

"127.0.0.1,26381,6241bf5cf9bfcB8ecdl5d6ebb6cc3185edfbb24903, 0, mymaster,127.0.0.

"127.0.0.1,26380,a9%022fb7%ae8fad28e4ea77d20398£77£6b89377, 0, mymaster,127.0.0.

3)
1,6379,0"
1) "message"
2) "__sentinel_ :hello"
3)
1,6379,0"
1) "message"
2) "_ sentinel_ :hello"
3)
1,6379,0"
Sentinel 47 LA T Bh1E -

Q%K (EEMEXEN127.0.0.1:26379 HE, XE[EELWHAN.
Q% - KEEMEXEN127.0.0.1:26381, Sentinel AR X & (=8 FHEEUH Y

W%, % sentinels FHLH 127.0.0.1:26381 XA SLHILEHIIEFTEH o

Q%8 =KEBMEXEN127.0.0.1:26380, Sentinel 2R HEX 1= A FHHBUH i

HNEZ, Xt sentinels FHLA 127.0.0.1:26380 FrXf i (I SC 0] 454 #1478 57 -

[ 16-15 JB7~ T Sentinel 127.0.0.1:26379 RHEARS2E 127.0.0.1:6379 BIEHAL
BlgER), A REEFI PR sentinels S8,

sentinelRedisInstance

sentinelRedisInstance

flags
SRI_SENTINEL

name

"127.0.0.1:26380"

flags
SRI_MASTER
name
"mymaster"
sentinels dict
"127.0.0.1:26380"
"127.0.0.1:26381"
[ 16-15

sentinelRedisInstance

flags
SRI_SENTINEL

name
"127.0.0.1:26381"

FRE LB T H sentinels FHlL

M 127.0.0.1:26379 —FE, H fth B 4 Sentinel t £ A1 & 25 L F B 16-15 ff 7 (1
sentinels F#, XHIETFHAPIEER Sentinel {5 E A :



234 o R =35 SAUKE A0 I

0 127.0.0.1:26380 B & M sentinels F it & {{ 7 127.0.0.1:26379 Fl
127.0.0.1:26381 P> Sentinel {5 8 .
Q i 127.0.0.1:26381 A& K sentinels FHMS{RFF 127.0.0.1:26379 Al
127.0.0.1:26380 B/ Sentinel {5 B -
B A —~ Sentinel A LA o 43 B £ U B ) 3515 15 B ok 3K 71 HoAth Sentinel MFF7E, IF
3 1 & 2% AE (R B ok 1L HoAth Sentinel 118 H & BIFFEAE, FTLLH P 7E{di ] Sentinel () iHE If
AT ERHAES 1 Sentinel FHEHEF R, WHFE — 1 EMWE#RAIZ A Sentinel 7 LA H 3 & H
XFI7 o

16.5.2 BIEZEMELM Sentinel NG $IERE

*4 Sentinel i@ i3 4 i {5 B & B — 1> ¥ 19 Sentinel
Bf, ‘B A4 K #Hr Sentinel 7 sentinels F #it I
BN AH R () S5, 8 2 08—~ % [ 5T Sentinel
) fr 4 %, M8 Sentinel 1 [FAE £ 81 &t 3% 6] 3% 4>
Sentinel ) iy 2 i #:, RAUME —-FRFENE
A Sentinel ¥4 JE BUAH ELEHE I P 4% . Sentinel A A 3%
] Sentinel B [ fir % i% 4, T Sentinel B i A i ]
Sentinel A 4 H .
Bie-16 @ 7 =1 WME—ERFHDB
Sentinel 2 [a] 2 A0 B AHE ) .
i FH Ay 2 E HEAHE YR Sentinel A] LA L [a] H: & 16-16 41 Sentinel 2 [i] i [0 4% % 4%
ftb. Sentinel &%y &Rk HATE B3cH, AREHET
K Xt Sentinel 2B 3 UL T ZRA I A& UL T LRk il i SR BREAT 43, 31X AR RS I R 2> (e
Sentinel Z [8] () fir & & Bk AT (E o
. )
Sentinel Z B A& 6 21T 5 &E#
Sentinel £ T RFBAENRFBof, 2R EFLERATHER, 22
A2 3% 3 F A Sentinel B, # R 24| EeA %, m AL EITHERE, X2 KA Sentinel
FE AT RKEIRFBIRENRS B A KRGS & R K IR 406937 Sentinel, FTvAF
\ﬁ?%ziﬁﬁﬂf&#&, A0 & € 4ot Sentinel R &4k A4 ERRBTRBHREBT

Sentinell J
lﬁéﬁ&‘[
Sentinel?2 i

\w&

Sentinel3 |

R

16.6 FMEM FLEIRTS

FEBRINIELL T, Sentinel 2 LA — KM [ fT A S E QIR T A EHEM L6 (4
RS 2% . MRS 7% . HAth Sentinel ZEN ) &% PING w4, FHi@ L3 H)5R 8] () PING fin4
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(=] 52 1) W7 S ) S AR AE K

e 16-17 BRIEIFrh, HHE kA ELRE/R T Sentinell 1 Sentinel2 J2& 4n{a] [ 3L il &

& PING %

O Sentinell ¥ 9] Sentinel2, F IR 5 #% master,
MR 5525 slavel Fl slave2 %k 1% PING 54> .

O Sentinel2 #f ] Sentinell . F R % #% master.
M55 2% slavel Fil slave2 %i% PING fir %

SERIXT PING 14 B9 [RIE 0T LA 2 i LA R BRSO -

Q AZMEE: LBRF +PONG, -LOADING,
~-MASTERDOWN =[] & 9 —Ff,

Q ERFE: SLHREIBR +PONG, -LOADING,
-MASTERDOWN = R [8] & Z &b i) FoAth [°1 &,
B LE i i R P AT IR [T [ 52 B 16-17 Sentinel [f5CH% 3% PING >

Sentinel i & 3¢ 4 #H M down-after-

milliseconds ¥EHi$§E T Sentinel | WL Fili A W T L r® AR AR . R —4~5E
7 down-after-milliseconds ZFH, #ZEM Sentinel & [F LR MI&E, HF4 Sentinel
S BOGX AN T BT X R LB G5 A, FESME £lags BT SRI_S_DowN #wiR, LA
ok RN XA LB LA EM TR

LAFE 16-17 JRn BTG OL R B, anRAC & SCHHE E

Sentinell
vy 4
Sentinel2 I

Sentinell #) down-after-milliseconds J& ) {H Sentlnelgz:;ﬂnsmnce
50000 ZF, ABA Y F MRS #F master HSE 50000 SRI_MASTER | SRI_S_DOWN
ZZ Fb 4 11] Sentinell iR [A] JC %% [8] & i, Sentinell #t & "mnaasmteer“

¥ master Fric  EM F LKL, FHTE master fIrXf R i 3L sas

S flags REEFITIF SRI_S_DOWNARIR, WE 1010 yppmpsiion W TR
16-18 fli7R o
s N
FMTERKIERMNEREE

B P& A& down-after-milliseconds it R #14, FRIX44% Sentinel A & H| B
FMFEGINTAEKRS, TLMATHE EIRSBETHNANRS S, UAFAFR
WAL A £ IR 5 B ¢ 4 Sentinel &9 W F LKA, HA6)F, R A P @ Sentinel
HXETATER:

sentinel monitor master 127.0.0.1 6379 2
sentinel down-after-milliseconds master 50000

ARL 50000 & # RAL2 A H Sentinel #] Bf master #EAN T T X o945, ELRA
Sentinel #) ¥ master & T AT A IR 5 2, VAR FTA Bl # %4 master # 4 Sentinel #EA
¥ixﬁLTé£éﬁﬁ>{io
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£/ Sentinel B EMN TLHHEATEERE
down-after-milliseconds #tMAF —AFREENFT R, S TRMAR -/ £
AR %25 49 % /~ Sentinel &%, iX i Sentinel Fii% & ¢ down-after-milliseconds it
REGELTEARE, Eit, % —/ Sentinel ¥ £IRF B FI 874 LI T L8, H4 Sentinel
TRBARAAZMFELTELEKRS., FAH4F, 4R Sentinell BAT A FERE:

sentinel monitor master 127.0.0.1 6379 2
sentinel down-after-milliseconds master 50000

7 Sentinel2 M #H AN T A FERE .

sentinel monitor master 127.0.0.1 6379 2
sentinel down-after-milliseconds master 10000

AR 4 % master & B & BF K Aid 10000 £4°Z 5, Sentinel2 24§ master | B 4 £ 10
T4, ™ Sentinell #PiA 4 master 5 R £ L. R A % master B &K i kAt 50000 £

Z )5, Sentinell #= Sentinel2 7 4-#fA 4 master BEA T EM F LK A,
o J

16.7 MEZEM TERIRS

X4 Sentinel $f— T FERFH/AW I EMTLZE, I THAXTERSHEEENTL
T, E2n NN X — RS H A Sentinel #HATHA], FBEMNETHIANERSHE
ZHANT FTERE (ATLLREMTFLREEZFWTL ). 24 Sentinel M HAth Sentinel HB B £l
FIEBHEMND TLABZE, Sentinel BEEH MRS 28 FIE B W T L, I £ MRS 2FH
Tl R A o

16.7.1 &iX SENTINEL is-master-down-by-addr §5<
Sentinel {ii i :

SENTINEL is-master-down-by-addr <ip> <port> <current_epoch> <runid>
A4 [A] HAt Sentinel 2EFRIEEMSFAHC T, WIS NSHEITINE 164 PR,
#* 16-4 SENTINEL is-master-down-by-addr RS ENSHMENX

s W . B X
ip # Sentinel FIWT 8 F W T LA FRSF2569 1P Hbht
port # Sentinel #IWrA F I FELM £ RS 2RO S

current_epoch Sentinel *{RTHYACE 2250, FITE26403k Sentinel, PELNVEAPEEFET — 53007

AT LUR: « #5503 Sentinel AIE1T ID: * FFSAUFRA & (LIUT T F AR5 25 80 B WL F 4
ARZS, T Sentinel HJIZAT ID M AT EEHEFk Sentinel, TEAREFPRAE T — 15 ULH]

runid
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2B, iR HE Sentinel FIWT A EM FRMFRFSA/MIP N 127.0.0.1, HWHOSRH
6379, 3 H Sentinel *4ATAIECE L ICH 0, JF4 Sentinel ¥4 [ HAth Sentinel &% LI T #id -

SENTINEL is-master-down-by-addr 127.0.0.1 6379 0 *

16.7.2 $EUYZ SENTINEL is-master-down-by-addr #p<

24—~ Sentinel ( H#7 Sentinel ) UL % 5 — Sentinel ( J& Sentinel ) % ¥ ) SENTINEL
is-master-down-by fr& B, H#x Sentinel &4 BH S ERPLTHENTSH,
FHREE P FRESE P A OS, & FRSIMEBTETL, AR50 T Sentinel 1 6] —
ZAE =AY Multi Bulk FIZ/E A SENTINEL is-master-down-by frd A% .

1) <down_state>
2) <leader_ runid>
3) <leader_epoch>

#16-5 HHCR TR =EASHNE L.
% 16-5 SENTINEL is-master-down-by-addr BEIEHENX
& #H E X
down_state &[] B A7 Sentinel ¥ EMRF MMM ELER, 1 AREMFM/O TR, o0 REFMFIH/ATL

leader runid AT LA * #7553 H 47 Sentinel /534 k Sentinel 193217 ID: = H SR ERHS{ULAHT
e AR S5 A0 T ERZS, R4k Sentinel i3 4T D M| F F1E2E 40k Sentinel, PH4IFE
FATE T — 1 UtH

leader epoch FI#7 Sentinel ) J5 ¥ 473k Sentinel (MEC & 4270, FHF 124403k Sentinel, PE4I{EFRIK7E T
— 17U, {UFE leader runid M{EARN * AR, R leader runid M{EN +, A4
leader epoch g4 0

A, WR—4 Sentinel i& Bl LA T [EIZE4 SENTINEL is-master-down-by-
addr W& AR

1) 1
2) *
3) 0

A8 2158 Sentinel L[RIE F AR FAHE T4,

16.7.3 $EUL SENTINEL is-master-down-by-addr sp$HIEIE

F 4% HoAth Sentinel & [M]f¥) SENTINEL is-master-down-by-addr #i4 A%, Sentinel
W GE T HA Sentinel [F & FIRFAFC FLRMBUR, MxX—BURIA T ECE 16 E MKW & 0 F 4%
BT KRR, Sentinel 224 £ IR 55 88 LBIL5H £1lags BMER SRI_0_DowWN #RiRITHF, %
RERFH/ELHAZTMTLRRE, WHE 16-19 Fimn.
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sentinelRedisInstance
flags
SRI_MASTER | SRI_S DOWN | SRI_O_DOWN
name
"master"

B 16-19  FRRSARARICHEM T L

BN TLRERHI T F4

BIAAFRESBCZHNT LIRS Sentinel #9382, AL Sentinel Ao & P& F 49
quorum A #94h, %% Sentinel KA IAAEZRFBLEHAETNT LIRS, it
4o Sentinel £ B FHHEHEANT A FHRE

sentinel monitor master 127.0.0.1 6379 2

A} 4 .45 % 3T Sentinel £ A, R&E A H A Sentinel AA ERFBCLEH-ANTL
KE&, AL LAT Sentinel HF LM F B FI B A EWTF L, Xibdeit, 4R Sentinel £ &
FHETHEANTATERE .

sentinel monitor master 127.0.0.1 6379 5

AR 4 6,45 % A7 Sentinel £ 1, B EZH AA Sentinel FIAAIMEBOETLE, %

A Sentinel & ¥ LR BB AEZWN T L,
g </

i ™
A[E Sentinel #IFrEM TR EHETERRE

s FHRALE — A IR F 58 % A Sentinel R, EMFE ZMFB47H 8 AFLT
ZOEHTHRATRE : % —A Sentinel ¥ £ R 5 5 F| 87 4 F I T L&, H4b Sentinel 7T
eI R R ARA M, Hdeil, s TFREME —A LIRS B 4 ZA Sentinel k3L, R
Sentinell ZBZHEHAT LA THRE:

sentinel monitor master 127.0.0.1 6379 2

AR 2 % A A Sentinel ¥ A % A Sentinel ik 4 £ MR 4 % €42 F 48, Sentinell #23
F RS- BARFI BT A BT Ko

i 5F T8N T VA T B & 49 Sentinel2 K.

sentinel monitor master 127.0.0.1 6379 5

ALA 7/~ Sentinel A A RSB L T4, H 44 Sentinel2 H IR 5B HI b A ZI T .
\_ J

16.8 IS Sentinel
M FE RS ESHIWT R F M T LT, WX TR RS 258981 Sentinel 2 3EAT
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W, KA —43k Sentinel, FfH1403k Sentinel X F 28 3 AR 55 w8 A T IO B AR $84

DA 2 Redis %2443k Sentinel 4500 A5 5 :

QO AP A 7E4E 14 Sentinel #84 # 3% A 4% 3k Sentinel M ¥EA%, WAjiGik, WHFE—FR
%A ZATEL Sentinel H AT E —NEBA T BEAL M4k Sentinel,

Q %K #EAT 81k Sentinel A Z 5, NREHR R BRI, FrA Sentinel i FL E 47T
( configuration epoch ) HI{E#RE I K, BLELITUEFR ERtE— N8, IFREAE
fEAFER

Q#E—"TEELITCHET, A Sentinel # A — KK KA Sentinel % & H J7) # 401 3k
Sentinel L2, FFHRMIL—HIRE, FEXMEELCEERAEHENR.

QO 40 AKHERS a5 AR W T LM Sentinel #82> Z R H A Sentinel ¥ H i & M=
#R403k Sentinel.

Q 4 —> Sentinel ( J% Sentinel ) [1] 75 — ™ Sentinel ( H #x Sentinel ) % % SENTINEL
is-master-down-by-addr fi%, HHMWLFH runid SEAR « FF S5 EHE
Sentinel [}3iZ1T ID B}, iX /KU Sentinel Z K H b Sentinel ¥ il & 15 & J 5 # 1=
#E4T 3k Sentinel,

Q Sentinel % & Ja B¢k Sentinel FIALINZ 3| SE45 . H M HAR Sentinel &% 1% & %
SKHUR Sentinel ¥f 54 H #R Sentinel ()5 # 403k Sentinel, i Z /GBI A XE
TR ER2# H bR Sentinel ¥E44

Q H#r Sentinel 7E# U4 %] SENTINEL is-master-down-by-addr fid2ZJ5, ¥M
5 Sentinel iR [7]— &My 2 A&, MIEH ) leader runid Z¥ (Ml leader epoch
S5 Hic sk T BA5 Sentinel /R #B40k Sentinel 24T ID FIfCE 42T

Q J% Sentinel 7£ 3% Yt 2 H 47 Sentinel R M M 4 FIEZf5, 2K AR E P leader_
epoch ZHMEME CHECE L o R EME, WRHFMIE, IBATR Sentinel 4k4E
B M E ) leader_runid 28, MR leader runid ¥ H{EMIE Sentinel
Miz4T ID —3%, JF4 s BHr Sentinel ¥4 Sentinel % B i T /545 L Sentinel,

Q 5 A H A Sentinel g2 % LA | ¥ Sentinel % & iRk T 5 #8493k Sentinel, AF 43X
Sentinel i 4 ¢ 3k Sentinel. 2/~ F, #E—->H 10 4~ Sentinel £ i /) Sentinel &
GiEE, REHFKFET 10/2+1=6 4 Sentinel ¥ 54~ Sentinel % & H Ja) F 47 k
Sentinel, AR #i% & KA Sentinel 52 M43k Sentinel.

O K A4k Sentinel 7= A4 FF Z 5L I Sentinel B9 37 FF, I H % Sentinel 75 &4
Bic & 40 oc B i KRB B — K5 3B40 3k Sentinel, FrLAfE— A ECE L cHE, HeHM
—A~433k Sentinel

Q WRAELERRA, A —1 Sentinel HiE2E A4k Sentinel, A4 %51 Sentinel ¥
f£E— Bt 2Z J5 R AT e %, HEEH 40k Sentinel 1k,

HTREL AW, iERITRE —A1E2 Tk Sentinel KT,

B HEA =1 Sentinel IEZE MR —1~F AR5 4%, I HiX =~ Sentinel Z i T 2538 1t
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SENTINEL is-master-down-by-addr fi¥#iiA FMG AT EM FLRE, E

16-20 fT 7R 5
£B4ng]’ﬁ§5{§ﬁ§k Sentinel [Sentinel Al ISentinel BI ISentinel CI
= /™ Sentinel ¥ F W 7] H fib ng;%jEMT% M T4
Sentinel & i% SENTINEL is- “;’ N
master-down-by-addr g4, ! EMRFEEE )
. \ 7
ik 16-21 fizs. N

MR & W T RREB K B 1620 =4 Sentinel ZEEIMFIRF IO LA TEW FLMRE
i% i SENTINEL is-master-
down-by-addr #f 42 A [,
Sentinel X K & £ W fin & & A
Sentinel H C.fiZ4T ID, Filn.

SENTINEL is-master-down-
by-addr 127.0.0.1 6379 0 e
955b4cB5598ef5b5f055bc7ebf
d5e828dbed4fa
<r A A
SR8 E X A A A B /& 16-21  Sentinel F-¥K [A] HAth Sentinel &% @4
Sentinel it ¥ A X & & # 9 3k

— s

Sentinel i, TIESHIZEFT ID N e955b4c85598e£5b5£055bcTebfd5e828dbedad fa
f¥) Sentinel X & & H C I JEEF40 3k Sentinel, IR FIZEILATF MI44 A5 .

1) 1
2) e955b4c85598ef5b5£055bc7ebfd5e828dbed4fa
3) 0

SR G # B 4 B E Y Sentinel 7T IR X —BIE, 4uit i £ Sentinel ¥ H O
WE W T R4k Sentinel,

MR Ay A i R & 2 W S8 J5 I F R A, BT BB & A K 4 Sentinel fJ SENTINEL is-
master-down-by-addr #ir4 HEH Al Sentinel &% HAH Rl i & #ERBE, HRAMH
43 Sentinel BYIERS, SRJF X403k Sentinel Bt AT LAFFEAXT 32 IR 55 2SI T IO BERE RS HRAE T

Sentinel B

Sentinel C

16.9 WHfERER

TEEZS A 403k Sentinel 2 J5, 40k Sentinel H5XF B T 28 19 £ IR 55 48 AT B R 5 Fo
1, ZRIERELIT =K.

1) EE TR EMSAE FRTAE MRS 2 B, Pkt — MRS EF, KN
F %A

2) kB PR ERS BT 0FTA MRS58 8Ok & Bl E AR 528

3) BB T EMSFSAFZENH ERFAFOMIRSAE, 0 H 3R 528 T L2k
B, EEte R 3RS 48 0 IR 55 4%
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16.9.1 EHFFIRSSES

M RS — A B REE TR RS 2B F A WIRE#9, BRkth—4
RERL, BIETEONRS S, KRG RX DRSS 85 &% SLAVEOF no one f%, x4
IR 55 i 4k R 55 2% -

a N\
FHERRS 22 EREPkE kA

Ak Sentinel AR TR EIME BT AMNBREBRAI AT AL E, REER
VAT LR, —— T b x5 A ATk .

1) MR APHRAL T FEAREHEREOMIRS S, XTAKIEFT A PR 40
MRS BARR EF AL,

2) Mk & AT A RIE B A AR A @ 2 it 4 & Sentinel &9 INFO #4689 IR % %,
T ARIES] AP F A MRS BA R RIER S #ATEBIEH,

3) MBHALOLTEAEIMS R AL down-after-milliseconds * 10
EWHMIRSE L. down-after-milliseconds FAHEE T HE TR S 2 TFTENEN
Bt E), M et et kA8 it down-after-milliseconds * 10 EAVHIMIRS 2, 1
TARIEF| R PR R OARF BARR AL FE TRFBo A, #EH, sliATP
F A 6 MRS BARAF 09 2ABAR R LB #7189

Z )&, 43k Sentinel HARAE MR 5 B 494 20K, 315 & F # A 6RIR S B AT HEA
ik L PR R SEIMRSEE,

WwRAEANBEAAMBRBFL ARG MNIRE S, L4 Sentinel 4 BMAIRF B ¢
AhiaHE, STEAMBARSELEG T AEARESZBHITHS,, FEEEPRBERKR
MRS B (A IRBERRGONRS BARZRAFZRTBIBEHOIARSE ).

RE, WRASAMALARD., AHBBERKAOMIRS B, 74470k Sentinel H
k&%@ﬁmﬁﬁgaméaﬁﬁﬁﬁ,%ﬁﬂ#?éﬁmﬁwﬁuﬁﬁgc )

Bl 16-22 JB/R T 7E— IR B BB 4 4F
tr, 453k Sentinel [7] 8% & H B IR 55 2%
server2 %1% SLAVEOF no one fp2 HEIE -

1E % 3% SLAVEOF no one fg 2 2 J5, / \\\
4 3k Sentinel 2 LA 5 # — WK 9 4 & (F N, sexverl)y
At 4 R — K ), 8T R B MR 55 2
&% INFO %, I WE a4 B E M
o (role) fR R, MBARRELRH role
MIFE KB slave 28 5 master B, 40k
Sentinel i 138 % 1 (19 M il 55 2% B 2
FIFHR ERRS 25 T - B 16-22 ¥ server2 FF4 kIR S5 58

I 43k Sentinel ]

Kk

SLAVEOF no one I B8 fi R
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Fln, 7EE 16-22 BRI F 4, 40k Sentinel 22— E [1] server2 &K i INFO 54>, Y4
server2 iR [\ ) fip 4> [ 2 M :

# Replication
role:slave

# Other sections
[ $iisk Sentinel ]
paiy "
R v
# Replication 4/
role:master I\ serverl ), WA |
N\
N

# Other sections

serverd

B 45, 40k Sentinel B H13H server2 B2 i
AR ERFRT -

B 16-23 /R T server2 AR ZE, &4
fiie %5 %% M140 3k Sentinel HIFET .

16.9.2 (ZENIRSZRHNEHIBIR

MEHHFRS A Z S, 9k Sentinel F—E MM E, iIFE TLFRESET
BT A MR 55 8% 22 WH 0 F RS54, X—3hERT LA m) AR 5528 & 3% SLAVEOF fin % %
L.

B 16-24 B T ESEHE BT, 40k Sentinel [ & T £ 3 IR 55 2% serverl BB~
MR %5 %% server3 Fll serverd K ik SLAVEOF fp4, iEENE Hl# 8 MR 5525 server2 BB F

[ 43k Sentinel |

&l 16-23  server2 RUINF R EMRS 7%

Rik@me Rkt
SLAVEOF SLAVEOF
" <server2 ip> <server2 ip>
<server2 port>/<server2 port>

Bl 16-24  LEAAAR 5528 5 B0 3 R 5 4%

K&l 16-25 [/~ T server3 Hil serverd il 4 server2 BIMIRF 282 )5, & NIRS 2% L B 40 sk
Sentinel HIFET



# 16 % Sentinel ¢ 243

43k Sentinel

S BT ‘Hﬂ
,Z 7%
4 Y,
| serverl ), e A
‘\\ Vi
\\ 4

~_ -

[&] 16-25 server3 Fil serverd i K server2 HI MRS 7%

16.9.3 EIHNFERFZFIZT MRS ES

i e R B I B, KR R B 3 IR S48 B N BT G S IR 55 2% 4 IR 55 2
Hetmnis, B 16-26 #iER T 8403k Sentinel W E MMIRF G, RFBF serverl MFET.

BMIHE ERF RO LT, FrAX iR & R IRFFEAE serverl Xf N ) SEBI 454 BLE Y,
M serverl HEH LT, Sentinel Bt 6B & ik SLAVEOF 54>, ibEMHN server2 BIM
iR 55 4%

B, & 16-27 $iERT serverl TH FRIFM N server2 MRS 2RI F.

I Sentinel &4 I

| Sentinel &4t |

i)

&l 1626 serverl 1% & AT FIRFAFH B 16-27  serverl i I ZIFMHA server2
MRS 2% MRS 2%

16.10 ExIOIm
O Sentinel HE— P EIT7ERHAER T K Redis R4, BEH T AEEEAR AR K6
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a

Q

Q

Q

Q

Q

16.11

3%, PrLL Sentinel B BB A ) iy & A1 i Redis IR 55 45 RERE(E F K i & A 1]
Sentinel £ A P48 & MR B SCM, B EUE LAY 35 AR 5525 0/ B AH I A9 SE 6145
¥, eI E I ERF SRS EEAT R ER, HPhaSEER T ERSHRE
AT TER, T B 1 ) T e idE e A T B .

Sentinel i i [ 3 iR 55 28 &K ik INFO % K3R48 E MR % 288 T A MR 5 25 69 Hu k5
B, I Rax st AR 55 25 G AH I Y SE B 454, DA R (] 3X 26 MR 55 2% B iy & 1 2 0
PaNLIpucE .

TE— M GL T, Sentinel A% 0 — YR B4 2 ) 4 WS 0 19 3 AR 45 25 A1 M AR 55 2% & %
INFO 1%, BEREH/AE T TFRARE, 5#F Sentinel IEFEXT 3 AR 55 75 247k s 78
EVERT, Sentinel ] MR 4528 & 1% INFO 54 BIBR S B —IK .

Xf F WA [R]— > 3 AR 55 2% A1 IR 55 % () 21 Sentinel SR i, EA1& AR —IK
B, BT m MRS 2% sentinel  :hello %l &% Bk HAb
Sentinel H 4 B & MFFTE

1 Sentinel &3 sentinel  :hello Sil P AL Sentinel & KK E.,
FEARHE X S {5 B A A Sentinel BIEEAHR (9L BILEH, DL R4 dERE.

Sentinel 2 x5 F ik 55 4% A AR 55 2% Q1 L iy & E T 1% 3%, Sentinel 5 Sentinel
Z[6] ] S e i

Sentinel LABAP— R 45 R m) LB (45 RS, MRS A%, H A Sentinel ) &%
PING %>, FHMRIELBIXT PING A4 0 [ 2R FIWT LB 2 BAELR, M — LBl
FE B EF < H i SE W] Sentinel &£ 3% TR BIZ B, Sentinel 243X AL 4k W F £k
4 Sentinel ¥ —~ E AR5 25 FIWA T T LET, &2 0 RN X A 32 MR 55 2% i H At
Sentinel #17fl[a], BEMEBFREXNERFIHCEHAFUWTFLRE.

24 Sentinel R EHZMFEM FEABREZE, ELBERFHFHAWNAEU L, I
K — U 32 IR 55 AR B B R A R .

ZSERN

Sentinel R G EAE4T 3k Sentinel 77 /& XT Raft Bk p Sk ¥E25 iy sL8l, e FixX—
TR VEAN{E BT AAE Raft L MMEE RHIH “Raft 8" MM http://v.youku.com/v_
show/id XNjQxOTk5MTk2.html, B{# Raft B30,
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C I

Redis /2 Redis 2 4LH) X BHEFETT R, £RHEL A (sharding ) St AT8dE L
=, RO H sk R R TR .

ATORXER A A BREIR. O HIT. EH . Fm . SEEE . WSS
T4

171 TR

—> Redis £ HEH HZ YA (node) AR, 7ERIFFIRARHE, A SR RAR T
L), Ef#SLF-1TRAdECHER Y, BHE-DEIER TEMER, RILT06
BAISL BT SRR, MR— R E A A RER.

HERERAN S0 TAERT LI CLUSTER MEET #5452, %A k=1 F .

CLUSTER MEET <ip> <port>

[a] — >3 4 node % 3% CLUSTER MEET 5%, Al LLil node ¥ /55 ip Ml port FifEE
A 5 E1T4RF (handshake ), 4B FAINAT, node W A st &4 ip #ll port ATEER T &
N3 node 5 S YR TTERERE P

A0 T, MEHEE="MLH T K 127.0.0.1:7000, 127.0.0.1:7001,
127.0.0.1:7002 (F3CHBE IP Mk, HEMFHROSRKXaS&NT ), RITE LM
% P |5 5 7000, it &% CLUSTER NODE 474 UES|, EBEHA HA4 7000 A
2—

$ redis-cli -c -p 7000
127.0.0.1:7000> CLUSTER NODES
51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected

3 ot 15 5 A 7000 K DL A4, BATAT LUK A 7001 B ANBAT A 7000 B 7E AR
B

127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7001
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OK

127.0.0.1:7000> CLUSTER NODES

68eef66df23420a5862208ef5b1a7005b806£2ff 127.0.0.1:7001 master - 0 1388204746210
0 connected

51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected

AL 5 4 7000 EE LA T 4, FRATATLUKE S A5 7002 to 38 im 35 & 7000 175 45 7001
SR ER ST LT -

127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7002
OK

127.0.0.1:7000> CLUSTER NODES
68eef66df23420a5862208ef5b1a7005b806£2ff = m T 7T Tmm 1. mma
127.0.0.1:7001 master - 0 1388204848376 0 bl bl ol

| |

connected | h I I
9dfb4c4e016e627d9769e4c9bb0d4fa208e65c26 | h h '
127.0.0.1:7002 master - 0 1388204847977 0 | “ II |

connected === = = = = = = = — =
51549e625cfda318ad27423a31e7476fe3cd2939 :0 —
117-1  =AMpS
myself,master - 0 0 0 connected H B SEHY TR

WE, XMEHRBEmALET 7000, 7001 fl 7002 =44, B 17-1 £ 17-5 BR T iX

=M AHTEFBEN IR,

:_~$ﬁ—¥—: ,’"Zésé%":

(). ()

L !

-V T TR

()t (=) ) )

D SRR N/ N N

B 17-2 545 7000 17001 FHATETF B 17-3  EFHIIE 7000 5 7001

AbF Rl —ANERE

™

17-4 55 7000 545 4 7002 B 17-5 #BFEIM =1 88T
HTIEF Rl —A4EBE
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AFHETROATHN R[SV AT, SEHAXNBIESEW, LI CLUSTER
MEET i % i) S BLFCHE .

1711 Baits

— AN R — BT E AR N T B9 Redis IR 55 2%, Redis IR 55 #8 75 3 50 B £ 48 4%
cluster-enabled it B kTR T N yes RIRE T TG MRS A ERARL, A 17-6 Bis.

| R 58 |

cluster—-enabled
EIRES yes ?
2 =

TF IR AR 555 ) SRR K TR # 259 L (stand alone) X
AR W —iE Redis fRF5HE

P 17-6  ARS5 a8 KW A IS SRR M A

WA CGBEITTEERR T 1Y Redis ARS 2% ) SxakS2 (i I TA 76 LR b (i FH 9 AR 55 %
1, Heanii:

QO 1 A S gksk i FH SO b B8 SR AL 38 7 4 1 oK FLR Ml 64 1 &

Q R 4kl A A 2 AL B8R R 04T serverCron pR%, 1l serverCron MR%{

NP HERESFFA M clusterCron BB, clusterCron R M FHATHELE
B TR EPATHE ERME, flanm R HAL Y SR X Gossip HE, KfA
T EREEML, ERERRTEN LN ST A MRS

Q A YRS SR R R R B, BEHRAR S BB R ARRAMXTZ

Q S S4k2i i RDB Fr A LB F AOF Fr A LB HOR AT RFAAL T4

Q 5 ARSI A AT ST YR AT PUBLISH, SUBSCRIBE %5614 .

Q VWA Sgks i HE HISHOR T S Z H TR,

Q WSS A Lua AR RPATE - il A K Lua 4.

Bt Z4h, TTAE S redisServer M KB HFERESHORE, FH
redisClient Z5HRFE PR, E TS AEHEEREA T ASHAINEDE, &
R ENRGFE T cluster.h/clusterNode &5#J, cluster.h/clusterLink &#, LA
M cluster.h/clusterState 5B, H: FRM—THX X =FIEIESEHWHITNA.

17.1.2 SEBEIREH

clusterNode ZMGRAF T — N AK SRS, T MR E, 5 E08F .
TRCHATECE S0, T A8 1P Huhk s 15555

BAWAMEMH—1 clusterNode ZMRICE HCHRE, HAERPRIAH
fib 8 (IS ET AR ) FEIE— IR clusterNode 451, DUHRIEFH Al
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TR PR -

struct clusterNode {

/7 R g R

mstime t ctime;

/] FEMAE, B0 M AHERFHFER
// 40 68eef66df23420a5862208ef5b1a7005b806£2fF
char name[REDIS_CLUSTER_NAMELEN];

/! AR

/) ERAFMTEMARREERTRNAL (MInEF ERFAT &),
/] URF EEWMAAHRES (W EXEETL ).

int flags;

[/ FEYMHRELT, ATEAREES

uinté4_t configEpoch;

/7 FEH TP Hidk
char ip[REDIS IP STR LEN];

[/ N R E S

int port;

/] REEBFEAHNTHEXRR

clusterLink *1link;
/...

}i
clusterNode Z5HIH 1ink BMHER— clusterLink &5it4, ZEEWIRF T EET N
IRARGEE, WINEETFHARR, WAZ X & .

typedef struct clusterLink {

[/ e g A

mstime t ctime;

// TCP BEFHAK
int £d;

// MHEANR, REFEFREL LMY HHHE (message ).
sds sndbuf;

/1 WNEA R, RFEH AT S ERE N HE

sds rcvbuf;

/1 HEAFBERXRKNT K, WREAKERA NULL

struct clusterNode *node;

} clusterLink;
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redisClient Z5#3#0 clusterLink &8 RBE M AR 2 4
redisClient & #MAe clusterLink £HHMA B THERFHEF RN, Wik
ZFR, ITHALEMHREINAET, redisClient EHPHERFAE PR ZHA T
B P ey, M clusterLink EMTPHERFAEFREURZA THELF L8,

&a, BTN EERAEE 1 clusterState 450, XAFEHICHE T E 4R AWM
AT, ENETTARRE, BIMEREELLRETR, EHATEZDNNE, EFMLRTH
BoE o0, WA

typedef struct clusterState {

/7 HEE SRR R B4

clusterNode *myself;

/) ERLMHRELT, ATEAAEEY

uinté4_t currentEpoch;

/] EBLUMERE: REKLRTA

int state;

/] EBMPEDLAEE - MIGT ROKE

int size;

/] EBFELE (M myself F &)
/] FHRWBATEANLT, FHRNMEL T AXLE clusterNode %

dict *nodes;
L sws

} clusterState;

LI T A 24 5 7000, 7001, 7002 =AF5 & A B, B 17-7 R T 35 4 7000 B & 4
clusterState &5y, XTI A 7000 AFEICE TEBHULRERLSH =1 EN
WHIRE (I TEEEE, FPEBET clusterNode EHWEK—0EHE) .

Q %5/ currentEpoch BHMIER 0, REH YRIMWECELITH 0,

Q MM size RMEMER 0, RAEFHBANRAIEMY SELA TR, HLgsHK

state BYEMIME N REDIS CLUSTER FAIL, XERRNEHHIL T FLRE.

O 45 M nodes FRIEF TEHEMBEN =41TE, X=ATESLHIHE =4

clusterNode Z5WMFE/R, HH mysel f F85-FEALFET M 7000 ) clusterNode
SEH, T e S A A48 £ T A 51 48 AR R 7001 AR #7002 B
clusterNode %54, XFIANT ST 4 7000 B 50 HFESERE A H ALY &,

QO =MW clusterNode 4514 flags JEH#S R REDIS NODE MASTER, UiBH=

AT EER R ET A
T 7001 FI95 2 7002 R BIEERMIAY clusterState G514
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Q AFET A 7001 BB K clusterState M T, myself #EH ¥ L FE A
7001 fJ clusterNode %544, 115 2% 7000 FI¥5 25 7002 M2 HE 8 () HAh 15 5

Q M7ET A 7002 B8 M clusterState &M H, myself FEEFEFE AL FET A 7002
i) clusterNode Z5H), Tif7 s 7000 FI75 A& 7001 N 245 o i HoAh 5 .

clusterNode
name
"5154...2939"
flags
REDIS_NODE MASTER

clusterState
myself
currentEpoch
0
state
REDIS_CLUSTER_FAIL

configEpoch
0
ip
"127.0.0.1"
port
7000

size
0
nodes

[ nodes

"5154...2939"
"68ee...f2ff"
"9dfb...5c26"

4

clusterNode
name
"68ee...f2ff"
flags
REDIS_NODE_MASTER

configEpoch
0
ip
"127.0.0.1"
port
7001

clusterNode

name
"9dfb...5c26"

flags
REDIS_NODE_ MASTER

configEpoch
0
ip
"127.0.0.1"
port
7002

& 17-7 3555 7000 BI& Y clusterState 4514

17.1.3 CLUSTER MEET &< 8I3CI

il E S A &% CLUSTER MEET 5%, &P mn] LIRSS A A BB —4T
SB AR S A YR ERER R
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CLUSTER MEET <ip> <port>

W B G A B S A K5 R B #1748 F (handshake ), PAMSRBINEMMFLE, FEHN
WO Ik — DA T hF A

1) THRAS AT HABAI B —1 clusterNode 45, ¥ ZEMB MBI A K
clusterState.nodes FHLEH,

2) ZJa, WA ARARYE CLUSTER MEET 4 45 %€ /) IP HEEFNNG 5, 9588 B &%
—%k MEET {H B (message ).

3) WRE—UImF], F5E BREWEIT A A KXEMMEETHE, A B SR A AL
H—/ clusterNode %5, K ZEEWAEIMBIAC M clusterState.nodes FHHH,

4) ZJa, TR BT A ARR—Z4 PONG THE .

5) WR—UIF], A A KEET A BREIR poNG JHE., X% PONG THE T
FOA TTLAAGE TS 40 B C 2B E T A 2 &KX M MEET THE .

6) ZJ5, A AR A BIRE 4 PING THE .

7) AR PG|, 955 B KRR A A R PING IS, @idiX 5k PING JHEY
B ATLUHIGE Y s A 4B R T A iR [l poNG THE., BF 7M.

El 17-8 &R T LA F 2B BRI T 2

Kikfne 43 MEET 46
CLUSTER MEET ﬁ
ﬁ <B_ip> <B_port> jlg iE[E PONG ?ﬁga E
iy A B
B[ PING B

B 17-8 FAMEFSRE

ZJa, TR A S B {5 BB Gossip UMXALHE A HERE P A A Y 41, 1R ABAY
RS BT T, &X, &d—BMEZE, & B RBEPREIA T AR,

17.2 #Bi5K

Redis SEHFE 1 43 A 19 5 Ok PR A 8088 e b i B X . SRR B B R B 7l 16384
A (slot), B b 94 MR R T3X 16384 ME R HF—A, EREF AT ST AL
B0 16384 M,

MBI EE R Y 16384 MMEARA T S FEALBERT, R T EZRRTE (ok); ML, R
B P A AR — AR A S b3, IBAERL T TFRRE (fail )

fE E—35, BA1E A CLUSTER MEET %54 ¥ 7000, 7001, 7002 =45 S &S T [
—AMERER W, A AERHAMDARL T FTERRE, B SR =11 SR A e B
GROL-E
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FEHy FHMAEAG IR

127.0.0.1:7000> CLUSTER INFO
cluster state:fail
cluster_slots_assigned:0
cluster_slots_ok:0
cluster_slots_pfail:0
cluster_slots_fail:0
cluster_known_nodes:3
cluster_size:0

cluster_ current_epoch:0
cluster_stats_messages_sent:110
cluster_ stats_messages_received:28

38 1+ (6] 45 p5 & 3% CLUSTER ADDSLOTS 4, AR LK — A s B A5 UK (assign )

AR

CLUSTER ADDSLOTS <slot> [slot ...]

RAMEIT, PATLLF A4 Tl LUBHHE 0 4 5000 $5IR 445 45 7000 175 «

127.0.0.1:7000> CLUSTER ADDSLOTS 0 1 2 3 4 ... 5000
OK

127.0.0.1:7000> CLUSTER NODES

9dfb4dcde016e627d9769e4c9bb0d4fa208e65¢c26 127.0.0.1:7002 master - 0 1388316664849
0 connected

68eef66df23420a5862208ef5b1a7005b806£2ff 127.0.0.1:7001 master - 0 1388316665850
0 connected

51549%e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected 0-5000

#Tik 7000, 7001, 7002 =/ mUTTERIERE A FEORE, RIMGSEPATULF @4,

F A8 5001 =AY 10000 F5 IR A 7001 T :

127.0.0.1:7001> CLUSTER ADDSLOTS 5001 5002 5003 5004 ... 10000

OK

SRIGHHE 10001 24 16383 $5IRZS 7002 77

127.0.0.1:7002> CLUSTER ADDSLOTS 10001 10002 10003 10004 ... 16383
OK

ML E =/~ CLUSTER ADDSLOTS 4T EZ A, BIREFH 16384 MEEE &

PARIRS 7RI AL, BREEA EERES

127.0.0.1:7000> CLUSTER INFO
cluster_state:ok
cluster_slots_assigned:16384
cluster slots ok:16384
cluster_slots_pfail:0
cluster_slots_fail:0
cluster_known_nodes:3

cluster size:3
cluster_current_epoch:0

cluster stats_messages_sent:2699
cluster_ stats_messages_received:2617

127.0.0.1:7000> CLUSTER NODES
9dfb4cd4e016e627d9769e4c9bb0d4fa208e65¢c26 127.0.0.1:7002 master - 0 1388317426165
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0 connected 10001-16383

68eef66df23420a5862208ef5b1a7005b806£2ff 127.0.0.1:7001 master - 0 1388317427167
0 connected 5001-10000

51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected 0-5000

AT RAOARE TN B S RAAREIRIRG B, LR A2 EEEREE IR
BT Y, ZJEEANY CLUSTER ADDSLOTS 454 052 .

17.21 EFRTRNEERKER
clusterNode ZM slots BHH numslot BHICR T 7 A5 FT AL FHGFLLHE .

struct clusterNode {
/] ...
unsigned char slots[16384/8];
int numslots;
/] ..

}i
slots RMER—DZHHIAIELE (bit array ), XMAMKE RN 16384/8=2048 PF
H, A 16384 4~ KL,

Redis LA 0 MiRIGERT], 16383 AKX IERT], Xt slots AT A 16384 4~ —dEI L vEfT
G5, FFARIERS] 1 A L A (ER T AR T ST AL B i

Q R slots BAFERT 1 LM THRIMMER 1, IBAFR TS AFTABNE i,

Q iR slots ARG 1 LM ZHFINMER 0, IBARRT AN RTAENE 1,

B 17-9 7R T —A slots BHRH]: XMART| 0 ZESG| 7 Lr AL EER N
1, HARA ZHRIAEES 0, XFRT ST =4 7,

=1 slots[0] slots[1l] ~ slots[2047]
Kl |o|1|2]|3|4|5]|6|7|8]°9 10 11 12 | .. 16381 16382 16383
& 1 1 111 1 111 11010 O 0 0 . 0 0 0

& 17-9 —4 slots HHRHI

B 17-10 B/R T A—1 slots B4R B: XMEHERS 1. 3. 5. 8. 9, 10 Fay —3EH
PEREHSA 1, THAE SR AEAR N 0, XFRTAMFTAHEME 1, 3. 5, 8. 9, 10,

A slots[0] slots[1] slots[2047]
#yl|lo |1 |23 |4|5(6|7 89|10 |11 |12 |13 |14 [15|..|..]|16382 [ 16383
E [o|Jt|ojtfol1ifojofti]j1if1]o o ]o|o]|o/|.@/].. 0 0

B 17-10 B—4 slots FHRH
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BB FiE 8 slots BT RMERE SR AEMNE LB 0(1), FrixtF
—EET RN slots AR, BFATAREERTAHENYE, NSERENMEE
R T, X IERRZREHRZE O(1).

ZF numslots BN RY S A FTAEFAEARE, AR slots FAPEN 1/
R BB

Fean e, *F T 17-9 Frn i) slots ARG, WabBMAEHE R 8, mxtFE
17-10 Ir/R M slots BARUL, T A AREE N 6.

17.2.2 (EETHREEIRES

— AN EBRTESEEE R T IC KA clusterNode Z5 1 slots J& M Al
numslots BHEZ4N, EXELSWHHCK slots B - — - - - - — — - - - _ _
L E B AR AR P A A A, AR A

| |

- : R !

4 H C BRSPS | 0 E# 5000 :
2 A 7, X F Rl R R 89 F2 & 7000, 7001, -7 |

| |

] |

| |

| |

7002 =7 AR ERER G- R AFALH
iﬂ 0 Zf& 5000 @

Q 95 & 7000 £ 8 i 1 8 @ 5 A 7001 A L =Y

7002 Ak HCO M slots B4, DItk EmMX | _ _ _ _ _ __ __ __>— i
AT, H O AT 0 24 5000, W1 pg 17,01 7000 4% 7001 F1 7002 [ E
B 17-11 Fros . FAL PR Y

Q 5 & 7001 £ 58 o 1 B\ 3T A 7000 A1 AR
7002 KX H M slots 4, IMORERXBAT &, HORTTAEME 5001 Y
10000, ipd 17-12 Bs.

Q 1555 7002 £ o {H B W) 19 5 7000 AT 7001 KX H M slots B4, LIk
BT A, HORFAERE 10001 =44 16383, A& 17-13 i,

| ! ! I
| | ! [
| | ! I
| ! : '
I l ! gegoem 0 megem
| | M S001 FH 10000 | H 5001 FA 10000 | : "\tg 10001 %4 16383 / #% 10001 4 16383 |
[ 4 [
| i | .
| : ! l
| |

o

& 17-12 7001 4521 7000 Fi 7002 H & 71 5¢ B 17-13 7002 4540 7000 #1 7001 H & 5
AbE Y AbFRERE

T B Ty
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AT A BN A BB EEWE A B slots AR, WHASEACH
clusterState.nodes FH 2 & F7 55 B X WL i clusterNode &5#), I Xt 4544 o iy
slots BHHITIRAFHE EH .

HAERFHENTSAHLSKHACH slots B E SN B KX A ER PR HAY &,
It HEAN WS slots B M SE SR B RABIHRT A clusterNode 4544 B,
ik, EFPmEN T SESHEBEEE T 16384 ME 4 HIIRIRE T EFE P ABPLLY &

17.2.3 ICREHMEENIERER
clusterState G5 R slots Fdlick T HEBTP A 16384 MEHFEIRIE R

typedef struct clusterState {
/] ...
clusterNode *slots[16384];

/...

} clusterState;

slots FAHME 16384 1N, HNEAMIRE— M clusterNode Z5HIITEE!
Q R slots[i] MEHEM NULL, ABAESIE 1 MRIEIRGITMTY .
Q W slots[i] #8448 — clusterNode 454, AT 1 CLIEIRE T
clusterNode Z5HIFFAERBT Ao
ZEABF, XFF 7000, 7001, 7002 =N A KB, BEfIM clusterState K
slots BAK &R 17-14 FIRBIEEF .
O A9 slots[0] E slots[5000] HIFEEERIE RMLFETT & 7000 Y clusterNode
ZEM), FRRE 0 E 5000 ARFEIRES T4 7000,
Q B 4 W slots[5001] & slots[10000] K #8 & & & m 48 £ 45 4 7001
clusterNode %5#, /il 5001 % 10000 #BFEIRS T 45 5 7001,
O B4 T slots[10001] & slots[16383] M 18 & #F 8 m 18 £ 45 4 7002 B8
clusterNode Z5#, F/RHE 10001 F 16383 HFEIRE T4 7002,
R ARG B REES N T A clusterNode.. slots B4 H, £l %K
R b i e )AL, 1 clusterState.slots B BIFFIEMDE T X &k a] 3 .
Q45 45 B {d ] clusterNode.slots LA K ICH R MIEIRE L, B4R
THIEMi ERCLHBIK, &AL gRBKRATHATE, BFEFTERET
clusterState.nodes FH# F ) iIf FH clusterNode &), KA X LMK
slots $4, HPRP|AFTIM 1 MW AL, XNIRMEIREN OW), H
N A clusterState.nodes FHIRFFH clusterNode SIS E .
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FEy SMMEENHER

clusterState
i clusterNode
slots »] clusterNode*[16384]
0 :
ip
1 "127.0.0.1"
cee port
5000 7000
5001
5002
clusterNode
10000 -
ip
10001 "127.0.0,1"
10002 port
B 7001
16383
clusterNode
ip
"127.0.0.1"
port
7002

& 17-14 clusterState Z5fJ slots HH

Q i@ T A R A8 IR1E B R FTE clusterState.slots WA HE, BFEKRAMY

i BRELHIEIR, NS FBGATTAEME i M8, RFEVN clusterState.
slots[i] MMEEIRT, XMRIEMEZRENH 0(1).

264G, XFFE 17-14 iR slots $ADRUE, RBFRERMIEM 10002 i8Ik

TR A, IRa REDIMBATN slots[10002], BEATLAL HAUERE 10002 #48IRS

T A 7002, WA 17-15 s

clusterState
slots clusterNode*[16384]
10001
i slots[10002 > L
i 18] [ ] RE 10002 AW e
16383 :
ip
"127.0.0.1"
port
7002

17-15 ifiia] slots[10002] HIH
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FERBHR— SR, B clusterState.slots Fdic® T EHPAEENIERGEE,
B[] clusterNode Z5HH) slots FARICFK PN ARG BIRBALER:
Q FH YR8 ER AT AR IRME Bl B R S HAh Y i, By ARE
FEAHDL T 5 clusterNode.slots BEHBN XM EHMATLUT .
Q% — 4 |, W% Redis A H clusterNode.slots H 4, il & M fiff A
clusterState.slots BAHMIE, HABRKEER T S ANEREIKREGEEAEAHE
5 5, BRF LS i #A clusterState.slots $(4, iERT A A AT
AEFERLCRE, SREA BRI A A MRERIRIGE, XL EEKLX clusterNode.
slots FUEHBEMRBAEBEZ .
clusterState.slots ALK TEMH P AMEANIEIKEE, Il clusterNode.
slots B HidR T clusterNode MR FH T AN HEIKGEE, XA slots
20 ) B X B BT e o

17.2.4 CLUSTER ADDSLOTS #p<HISEH]

CLUSTER ADDSLOTS 4% — R EBMEEISE, %A A RS8R A Bk
AT SRR

CLUSTER ADDSLOTS <slot> [slot ...]

CLUSTER ADDSLOTS x4 W SEELA] LU DU iR SR R -

def CLUSTER_ADDSLOTS (*all_ input_slots):

# WHRARMAM, BECNETHELN KA

for i in all input_slots:

# WRAFH - NMECBRERETENT A
# WLREPREEER, FLLEFLPAT
if clusterState.slots[i] != NULL:
reply error()
return

# WRFAAMANMHERIG IR
# WLBRBAFABANM, X EHEHRS LA R

for i in all input_slots:

# ¥ clusterState £M & slots K4
# ¥ slots[i] WEHIMAKR YA AW clusterNode £ H

clusterState.slots[i] = clusterState.myself

# WERF Y AW clusterNode Mty slots 4
# WA EFT L ER SR E R 1

setSlotBit (clusterState.myself.slots, i)

AT, B17-16 B/ T — 11 A #) clusterState 45 #, clusterState.
slots BUHT WA 155 #8451 NULL, 3 H clusterNode.slots ¥4 B ETA ik
DR MEAR R 0, X UL YA/ S A SIE IR, H HER PR A AR RIEIRK.
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clusterState-—////” clusterNode
myself co & |0 |1 |23 ].. 16383
slots & lolo]ofo] . 0
slots
\ NULL
clusterNode*([16384] /
0 NULL
1 _’—'/
2 ————————> NULL
3 ——
NULL
16383 ——

NULL

B 17-16 A M clusterState 454

B Pkt 17-16 Frs i S a4
CLUSTER ADDSLOTS 1 2
HHE 1R 2 FEIRG T RZJE, WA clusterstate S5HPMEBUEHARIE 17-17 B
T
Q clusterState.slots ARG 1 MET 2 LM RE TR YT AH
clusterNode %54,
QO JfH clusterNode.slots ARG | MR 2 FOMBEERT 1.

clusterState
myself
NULL
slots clusterNode*[16384]
0 clusterNode
1 - 5|0 1123 [.. 16383
slots >
2 {& 1 0
3 i®
[ NuLL
16383 —> NULL

# 17-17 44T CLUSTER ADDSLOTS & Z/5f clusterState 45

BeJ5i, & CLUSTER ADDSLOTS % PAT58 2 )5, WAl &% H S MERH P K
HAbY 5, BC BETiEAE 7 ST B FEeAs

17.3 HEEFHDPHRITHS

FEXT AR E P 16384 MEARIEAT THEIRZ G, ERMSIEA ELRRE, X% P it
AT LA SRR B R R A B S T .
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M g ] T AR S BARE R EA AR, Bl AR ST R I A S BEAL B
AP E T, HFRAEXMERGRIRATAC:
Q G REATE A IE G SEIE RS T A0 8, ARAaW S HERITX M4
Q anSa AT 7E R I A FE IR A AT R, IBAT A& % P iR [Fl—/~ MOVED 4
B, f851% i m (redirect ) EIEFM TR, HAKEREZIIBEPIITHHS .
[ 17-18 /R T X PP LA FI B e .

| zgfmvﬁ&ﬁﬁﬁmaﬁé ]
[+ sitagETs i |
SRR
72 4 PR T AR 5 07
2 A Hif
o 5 B [ —
W AT MOVED &
N
PURAREE MOVED #RREtHIfE R
COENR TR

B 17-18  HIBTE F i 2 75 T 245 M B R

AT, WRBANIEZATEEIA, & 7000, 7001, 7002 =AM SARMERS, H
%P i EA A 7000, HEXELUTMS, RatmS BB A 7000 #1047

127.0.0.1:7000> SET date "2013-12-31"
OK

Rt date FT7ERIRE 2022 IEZH T & 7000 ST FE .
B, WRBNTPATUT @4, ALK me e m ET 5 7001, RiEHEMITMHS !

127.0.0.1:7000> SET msg "happy new year!"
-> Redirected to slot [6257] located at 127.0.0.1:7001
OK

127.0.0.1:7001> GET msg
"happy new year!"

X R msg FFTE R 6257 2 ¥ & 7001 AT ERE, AR B EVERAL 1
5 445 7000 i FTALFE .
O Y% P S — W E T A 7000 & 15 SET a2 W BHEE, 45 4 7000 £ 6] & F & [6]
MOVED iR, 85|% F ¥k a2 15 4 7001,
Q Y& Nk R BT R 7001 Zf5, B GG E RN A 7001 &% SET @4, XA
22871 5 7001 RIHHRAT .
AHTETROABTENFITERITEEO  E, TEANEMEESHAC RTINS
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%, AR MOVED $RiRIISLETTHE, Ba, ATESAT R AHHYL Redis R 55 R 7 8RME
Xt BCHE AR ) ALAS ) 22 4k

17.3.1 HEEBBETH/IE
AU FERRT A TR key B TH/ME:

def slot_number (key):
return CRC16 (key) & 16383

H crC16 (key) BRI TitHE 8 key I CRC-16 BIEH, T & 16383 &AM HT
HEH—TNTF 0 2 16383 Z[AIHIRENE M key IS,

/] CLUSTER KEYSLOT <key> fy 4 0] ABE B — 45 8 T 954 .

127.0.0.1:7000> CLUSTER KEYSLOT "date"

(integer) 2022

127.0.0.1:7000> CLUSTER KEYSLOT "msg"
(integer) 6257

127.0.0.1:7000> CLUSTER KEYSLOT "name"
(integer) 5798

127.0.0.1:7000> CLUSTER KEYSLOT "fruits"
(integer) 14943

CLUSTER KEYSLOT g4 B 8 _E 45 R A BBk SE B, LA BiZdn %
A PR CAS SE B -

def CLUSTER _KEYSLOT (key) :

# HEMEE

slot = slot number (key)

# HETEELREF R

reply client(slot)

17.3.2 FERTHIRTHRARLME

LY AR HETRNE L1 25, TEAMSKAEBACTH clusterState.slots 4l
R 1, FINETENEESHACRAR:

1) % clusterState.slots[i] FF clusterState.myself, HAPYLIAM i
BRI AR, WA UPITE P asmARENmS.

2) MR clusterState.slots[i] A% F clusterState.myself, B ViPHFE
i FAEH MET T A AR, TESRIE clusterState.slots[i] 8 M clusterNode
LM PTG R TP M 05, 0% P %R 8] MOVED $5iR, 18515/ i ) 2 IE7E AL A
i B A

ZEAEIF, BRI 17-19 71 2 7000 # clusterState £5#:
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Q 4% P A 7000 KA 4 SET date "2013-12-31" BIRHE, WA E L
HE 5 date JB THE 2022, RGKHEE Y clusterState.slots[2022] %F
clusterState.myself, XU 2022 IER B A 7000 sk, TR A 7000
BEEPATIXAS SET 4, NSRRI 44 Z %ML & F o

O HZF 4T A 7000 KiXf4 SET msg "happy new year!" BJBHME, W&HH
Ft B e msg BTHE 6257, RJGKHE clusterState.slots[6257] BEHH
F clusterState.myself, ZiREIMBEHFAME. XULHME 6257 HAEHH
5 7000 fAFALEE, TR 7000 i4A clusterState.slots[6257] Frig Al
) clusterNode &4, FHMRIELEM TR IP Hht 127.0.0.1 F%HOS 7001,
[ % 5 9 45 1R MOVED 6257 127.0.0.1:7001, F85|9 &S5 W 2 ELE R TR
HHAY 6257 BT 7001,

clusterState

myself

slots L »| clusterNode*[16384]
0
1 clusterNode
ERATH 2022 TR -- > 2022 ip
"127.0.0.1"
port
2000 7000
5001
5002
5 o0% clusterNode
HRATHY 6257 BIFTH --—> 6257
s ip
10000 "127,0.0:1"
1 1 port
it 7001
10002
16383 ——

& 17-19 54 7000 ) clusterState Z5#

17.3.3 MOVED #&ig

R KPR REIFAE R A O AT B, 15 Bt 1 % P8R Bl —> MOVED
FEER, F651% P ik 1n ZEIEE SR R



262 ¢ F =345 SMHEEGEA

MOVED #iRBF& = H

MOVED <slot> <ip>:<port>

Hrp siot AEFEMNRE, 1M ip Al port N R H AT s1ot AU &M IP Hohl Al
A5, Flngsiz:

MOVED 10086 127.0.0.1:7002

FEnM 10086 IEH IP #it R 127.0.0.1, OS5k 7002 MY ST,

A angE R .

MOVED 789 127.0.0.1:7000

FRAE 789 IEH IP #bhER 127.0.0.1, ¥EER 7000 BT EAE,

% P R Y AR [ MOVED £5iREY, & P hn R % MOVED £ iR h AL 1P b
hEAdG 05, i ZE R RALEM slot T, FFMIZT SEH A Z A ERTHMS .
PAR TR A9 28 P 35 T 5 7000 51 & 7001 B915 AR B F

127.0.0.1:7000> SET msg "happy new year!"
-> Redirected to slot [6257] located at 127.0.0.1:7001
OK

127.0.0.1:7001>

& 17-20 7R T & F 5 [a) 5 45 7000 &% SET 4, 33k MOVED &HRM T2,

SET msg "happy new year!"
& F5 5 7000
- w MOVED 6257 127.0.0.1:7001

& 17-20 5 £ 7000 [ %5 P %58 0] MOVED 487

M 17-21 WER T &P iR MoVvED #5iR, HmEY & 7001, HEH EE SET W4
M.

1] 4
¥ SET msg "happy new year!" | F7A% 7001
v OK

B 1721 EPEHYE MOVED f51RMITE 5 M E 5 4 7001

—MERFE P E R 2 SER PR SN T AR EETERE, MAEK %k
MR —NERTREENS.

QR P S 1 R S AR R 1 B9 A QIR R T, IRA K i SR MOVED iR
FRULHY 1P Mk Fdm O SRR A, R)EFHEATR I
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# B A MOVED $81%
ERMXH redis-cli & P % EH I 3] MOVED 442 B, R4 47¢F H MOVED 4%
%, MR MOVED 4538 B 4T F 54 @&, Hirip &2 8, MMABMNEZARL
i 5GR E &9 MOVED 452 69 :
$ redis-cli -c -p 7000 # HE#H#ER

127.0.0.1:7000> SET msg "happy new year!"
-> Redirected to slot [6257] located at 127.0.0.1:7001
OK

127.0.0.1:7001>

12, 4R KRAE A P (stand alone ) X 8 redis-cli B F %, BREOT L
7000 Ki£ARF 6944, A4 MOVED 44R# A E P TP s &

$ redis-cli -p 7000 # HAL#EX

127.0.0.1:7000> SET msg "happy new year!"
(error) MOVED 6257 127.0.0.1:7001

127.0.0.1:7000>
XAEBAEMMEX M redis-cli B F 3% RiF# MOVED 2 0M4ER, ke Rse

HAE4 MOVED 442 H4E4T9P th ok, mALHAITAH A, )
N

17.3.4 TREUEERNI

SR SR A R E X T A R i =, 55 9 EE A ML Redis RS
AR AT A T LA S BB X ot B A ] 4 =X 58 A ]

A5 A AL AR 45 A8 BOHE R O T B — AN XA, W HEBMA o S8R, iRl
Redis R %5 #8 W& A X —FR Il

AT, B 17-22 &R T 95 48 7000 OB PR, BAREP A ESIRE "1st", 1§
FE "book", UIRFHEBEE "date", HPE "1st" M "book" HA I HARS[E],

FEh, BT HEEXNRAEREERTZIN, WHAKESH clusterState WY
slots_to_keys BEBRFRIRAFRE AR Z ] AIC R :

typedef struct clusterState {
I cws
zskiplist *slots_to_keys;
/...

} clusterState;
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By BMBBEGER

redisDb

dict

expires

ListObject
StringObject StringObject StringObject
"a" 'lbll =1 "c"
dict
StringObject HashObject StringObject
"lst" StringObject|  sl"Redis in Action"
StringObject "name"
"book" StringObject StringObject
StringObject "author" “|"gosiah L. carlson"
"date" StringObject
"publisher" [ > StringObject
"Manning"
StringObject
dict "2013-12-31"
StringObject long long
lllst"
Stringobject 1385877600000
"bookll -\
long long
1388556000000

B 17-22 5 7000 HIEHERE

slots_to_keys BEERFZE T M SHE (score) #E—MHES, MEATAH ARG
( member ) #RE— N5 R -
Q B4 BRI — R R E T B, 5 SRR S X B DA BB S R K
Fl| slots_to_keys BkEKFE.
O 2471 UM BR B P i AN BB X B, 1A STE slots_to_keys BEERRMFERBL
T B 52 5 A S S HK
HABIT, %FTFH 17-22 B BERE, 45 £ 7000 K QI 17-23 PR slots
to_keys BkERFE:
O ## "book" FFTEBERF T SAME N 1337.0, XFE/RE "book" FIFERIME N 1337,

O # "date" FrEBKBRT T SMMER 2022.0, XFRE "date" FIERIER 2022,

O & rist FrEEBkBRER T S AME R 3347.0, XFERE "1st" FIFEMIM N 3347,
HILTE slots_to_keys BRBRFR Hic & 80HE PR o I & AOA , 7 s ] LAAR J7 {38 3t %o

J& T AN B e i i B A B R i AT B R AE, Bl indy 4 CLUSTER GETKEYSINSLOT

<slot> <count> fig2 0] LR A5k £ count & THE slot MBHEER, X164 st
id#i i slots_to_keys BEBRFRLIM .
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L32 — > NULL NULL
= L5 /NULL
4 | L4 L4 7
L3 |—> L3 > L3 ——> NULL
1.2 |—> L2 - L2 L2 ~\\\*
1 | L1 L1 L1 NULL
header BW L, BN BW E\\\x
fail NULL/ 1337.0 2022.0 3347.0 NULL
level StringObject StringObject StringObject
> "book" "date" "lst"
length
3

[ 17-23 T34 7000 ) slots_to_ keys BkBRFE

17.4 EFHDH

Redis SERF B HT 40 AEAT LUK E BBE C LEBIRA TNV A (FH &) WESCNE
IREG FH—D R (BART1 ), I HAEAERTE AT th & WIR T SR sh B B AR5 A5 .

R EAERT LUIES (online) #1T, EEH T IREF, EHATETL, HH
TGS A E AR S R AT AR S b R A 218K .

BAMF, WTZAREIA, 48 7000, 7001, 7002 =AY SMERRB, AT
L X AN ERER I — 1P 2 127.0.0.1, ¥WH5k 7003 A9 & (J5 HE AR & 7003 ) :

$ redis-cli -c -p 7000
127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7003
OK

127.0.0.1:7000> cluster nodes

51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected 0-5000

68eef66df23420a5862208ef5b1a7005b806£f2ff 127.0.0.1:7001 master - 0 1388635782831
0 connected 5001-10000

9dfb4cd4e016e627d9769e4c9bb0d4fa208e65c26 127.0.0.1:7002 master - 0 1388635782831
0 connected 10001-16383

04579925484ce537d3410d7ce%7bd2e260c459%9a2 127.0.0.1:7003 master - 0 1388635782330
0 connected

SR G F T ERAE, BIRARTEIRZATT S 7002 FIAE 15001 & 16383 BUNFEIRA T A
7003,

T RERD A BRAEDITZE, RS EORE .

127.0.0.1:7000> cluster nodes

51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master -0 0 0 connected 0-5000

68eef66df23420a5862208e£f5b1a7005b806£2£ff 127.0.0.1:7001 master -0 1388635782831
0 connected 5001-10000

9dfb4c4e016e627d9769%9e4c9bb0d4fa208e65¢c26 127.0.0.1:7002 master -0 1388635782831
0 connected 10001-15000
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04579925484ce537d3410d7ce%97bd2e260c45%9a2 127.0.0.1:7003 master -0 1388635782330
0 connected 15001-16383

B0 A RSEIRE

Redis £ Bf (19 87 4> i #:/E 2 B3 Redis M8 B B K redis-trib fi TTMATH,
Redis #4t T HATER 0 H IR A M4, 1 redis-trib W@ E S EART A
Rk RMATEE A #-1E

redis-trib MERA AN slot HITEFH T HHETRINF .

1) redis-trib Xt HFRY &% CLUSTER SETSLOT <slot> IMPORTING <source
id> g4, iEBARTEESEFNET SESA (import) J& THE slot BIBRERT.

2) redis-trib XY S &% CLUSTER SETSLOT <slot> MIGRATING <target id>
A, EEY SRR T slot MEEX T (migrate) 2 HIFT AL

3) redis-trib RIS K% CLUSTER GETKEYSINSLOT <slot> <count>fi4,
R Z count A THE slot HIEE XTI (key name ),

4) M FHEIKBHEFENE A, redis—trib # 1@ B ¥ & K % — 4~ MIGRATE
<target ip> <target port> <key name> 0 <timeout> fizd, W#lik 4
FHUM BT AER ZE HAR A

5) EEPATEEI ML 4, HRIEVWSRENFTER T slot WEEXNEBTHE
ZHBRW AN, BRIEBEADTRWNE 17-24 FiR.

6) redis-trib & % & & #{E & — 419 5 K & CLUSTER SETSLOT <slot> NODE
<target_id> fir%, Bl slot FHIRG HIF A, X—HIKEESELHE L% ERNERH,
BRAERPITA T SESAER slot DRBIRA T BAA 1T A,

1) Rk ]
CLUSTER GETKEYSINSLOT <slot> <count> .
K - 4)IRYE MIGRATE 4 RyFER
2)iEFEHEE count MNETFHE slot [ h FREIBEZEHBT A

=

redis-trib

Ir < 31

3R TR E
N Y R K E—A> MIGRATE ®4

S
|

17-24 THERLRE

B 17-25 JB/R T X8 s1lot #ATEH A BN TR,
R EH B REZ, B4 redis-trib BEXTEN4 & RS 4 BT 28 H i
HIE,
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[ Frtar stot ST |

v
| B soa AR slor Mg |

7
[ WA slot YRR |
v

BT RRBRET
JBTHE slot myg?

XL
ST E R A

Y
| #EH slot SUR% EBR A |

¥
| SERUHH slot BYEHA |

B 17-25 534l slot #E1TE B4 B 8

17.5 ASK 512

AEHEAT TS I, NS 1 EAR A AR — M B, TR th B —F i
Bl JB T BB I —
EXHRAEAER Y SR, W5 | FFRRENAREXTR ey KR4 |

— S B AE U R A7 AE B AR T
B key REFIET

A LT

4% 7 i [ P51 L K 1K —
WA A, I 2
L4 A T O P S # 2
ﬁ}ﬁa—;ﬂ—i&mﬁgm@w: & key AETE | & key H [ REFE AR AL
O S A et B % | s AR R H S | | MEFORER ASK #is |
5 7 B 1 A R AR Bl 17-26  FIBRTE K% ASK #HRAER
IR RS, Bt
HEWATE P R 2 o

Q FHACHE, SRR S BRETE H OB R B R B AR E s, A MR TRED
SHEHR T B A, TR AR P bR E—A4 ASK #iR, 551 % 5 ik [ 1E
AR BART A, FFEREREZARERITHMS .

FE 17-26 JBR T IR S AW R BT E & A% ASK fRA A TR

24T, BRI AR 7002 IEAE[E T 45 7003 iEAAE 16198, XMEALE "is" Fl "love"

WA, Horpig rist METET A 7002, TG "love" EABITERE T A 7003,
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WESRBATE T E 7002 Kk X TEE "is" B4, BAX NS EEHT & 7002 47!

127.0.0.1:7002> GET "is"
"you get the key 'is'"

TSI 35 45 7002 BREXTE "love" WS, AR B LEEMNEY A
7003, SRJGFEIRPATRHS

127.0.0.1:7002> GET "love"
-> Redirected to slot [16198] located at 127.0.0.1:7003
"you get the key 'love'"

127.0.0.1:7003>

r a
WESAAY ASK $HiR

Fo3E 5] MOVED 442 B89t L £, BB X4 redis-cldi f£42%] ASK 454 B 4L
RAIT44HE, M2 A SHAREARR ) [P bk fosd o /T4 G301k, R AEFRH T &
K0y ASK AR5, TR A EMAEXE redis-cli P #%:

$ redis-cli -p 7002
127.0.0.1:7002> GET "love"
(error) ASK 16198 127.0.0.1:7003

o J
M em

O ABRXBELFHIE, EEHBXM redis—cli HA LB ASK BFHA, LEETH
ASK A3 @474 %R LR A4 MOVED A @it A EM b keh, Bk, SEHEXY
redis-cli A E X4 ASK A&, EHITARLEBETHITATRESARE,

AR ASK EEIRAVCHL R B AT UL, FEXTH AsK &R MOVED SRR X 5.

17.5.1 CLUSTER SETSLOT IMPORTING @< HISCHL

clusterState £5#J ) importing slots from A iE 3 T M A7 & 1E7E M HAth
WRRARIN

typedef struct clusterState {
Y SR
clusterNode *importing slots from[16384];
I wes

} clusterState;

R importing slots_from[i] W{EARN NULL, T2 M —1F clusterNode
5, IR AR YHT T S IETEM clusterNode FTUEMTT A S AR i,

FEXTEEREIATE B 4 A EHeE, m BiR T S EEmS .
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CLUSTER SETSLOT <i> IMPORTING <source_id>

a LA H 45 F A clusterState.importing slots from[i] B {H & & A
source_id IIRFE T L) clusterNode 454,
HAGIT, WRE P IRE T R 7003 ZIELL T4

# 9dfb... E¥ & 7002 # 1D

127.0.0.1:7003> CLUSTER SETSLOT 16198 IMPORTING 9dfb4c4e016e627d9769e4c9bb0d4fa2
08e65c26

OK

HR4 i 5 7003 () clusterState.importing slots from H4UKEAE A 17-27 By
AN UL = S

clusterState

importing_slots_from [—» clusterNode*[16384]
0 > NULL
1 —> NULL
2 > NULL
16198 clusterNode
16381 —» NULL ip
16382 | NULL "127.0.0.1"
16383 NUI port
[~ L 7002

B 17-27 454 7003 % importing_slots_from %(4H

17.5.2 CLUSTER SETSLOT MIGRATING #p<HI3CH

clusterState Z5f) migrating slots to LR T YA T AIEETH ZHA
TR

typedef struct clusterState {
/] ...
clusterNode *migrating slots_to[16384];
1L owe

} clusterState;

MR migrating slots_to[i] M{EANNULL, MZFEN— clusterNode 454,
AL FR MR S EERE 1 T8 ZE clusterNode FHUEHTT A,
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FEXTSEREHATE R A Et s, R SRR A

CLUSTER SETSLOT <i> MIGRATING <target id>

Al LIKE IR T 4 clusterState.migrating slots_to[i] MI{HIXEN target id
I S clusterNode 4544,

2T, ISR S AL 7002 KLU s

# 0457... 2% A 7003 # 1D

127.0.0.1:7002> CLUSTER SETSLOT 16198 MIGRATING 04579925484ce537d3410d7ce97bd2e2
60c459a2

OK

HR 2495 % 7002 ) clusterState.migrating slots_ to ¥4MAERLAE 17-28 FiR
HIFET -

clusterState

migrating slots_to |- clusterNode*[16384]
0 —> NULL
1 > NULL
2 — NULL
16198 clusterNode
16381 > NULL ip
16382 > NULL 127.0.0.1
port
16383 NUI
> L 7003

FE 17-28 7544 7002 ) migrating_slots_to 4

17.5.3 ASK IR

MR BB — KT key BWaT2TER, HHE key BRI 1 IEGFHIEIRS 71X
A, AT S EERE A OB BARE key, WRKD| TG, WA EENIT
%P KGRI .

kMR, mRWEREEECHEEREERRIE key, BATRSKEACDH
clusterState.migrating slots to[i], B key IBHME 1 BB/ EEHITER,
MR i MBREHITEBMTE, BAWEARME P AKX ASK #iR, 7|9%F P Wik
EFAM L MR EERE keyo

BAMEIT, BRBAET A 7002 [543 7003 TEAEHE 16198 WifE], A — % 4l 5 7002
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RILAT2

GET "love"

B R "love" IEMFR THE 16198, FTLAY £ 7002 & H 67 B O B3R FE b A 4R
B riove, MIFBWARET, #HIKAEHCH clusterState.migrating slots_
to[16198], i 7002 KM HCIEAERIE 16198 T E W 7003, TREME kR
Bl R -

ASK 16198 127.0.0.1:7003

AR E R B WA LI2RB IP 8 127.0.0.1, WHASH 7003 M L PAT AR
16198 A R H#EAE, 4Nl 17-29 Fras.

« GET "love"

KL 7002
LR v ASK 16198 127.0.0.1:7003 PR

B 17-29 F ] A 7002 R EIH ASK H5R

R ASK S5IR I E PRSI R R [P bk v 05, Fm 2 IEES A Bis
E, RIGE %M BAR T S EE N ASKING 174, ZEHEHARFEABEII TGS .

PARTTH B R 08, 4% im0 a5 7002 3R [ LA T S5 UR N -

ASK 16198 127.0.0.1:7003

B ET R 7003, HEEREMS:

ASKING

RIG R KA

GET "love"

ARG A

"you get the key 'love'"

AR NE 17-30 Fis

¥1m)
~a
ASKING
& F i > 7 7003
GET "love" .
\"you get the key 'love'"

B 17-30 2 P oif 1) 225 5 7003

17.5.4 ASKING @<

ASKING 454 M — BB R AT KX &2 1% F i REDIS_ASKING #nift, AR
FEiZ a2 AL S8 .

def ASKING():
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# ATIFARIR
client.flags |= REDIS_ASKING

# FEPHEEOK HA
reply ("OK")

E—BELT, MREFREVTAEE -DTRXTHEiNGS, mili XLBHH
IR 45 X AT s IS, B AT A0K A & P dnaR Bl — S MOVED 451%; {H2, MR A M
clusterState.importing slots from[i] BARTWHIEESAM i, HFHEXEMS
M) 7 %7 A REDIS_ASKING Frifl, MBAT s BHIPATX KT i M&Hrd—Kk, B
17-31 J&7R T XN R

| EP T AREETE | e |

i BEMEIRA TR

2
EPRRESRHA =
ASKING #RiH?
&

£
| #amirErwkEn®s | | WARESEEER MOVED %4 |

B 17-31 WA AT P i g 2

ME P ImEWE ASK IR M ZEEAFAEBT S8, BEAmaSknthagxt—1
ASKING 5%, SRIEA BH AR BEPITHGS, XEENNRE P 5HA K% ASKING fr
%, MEEERBEIITHMSIE, BAK P A %NaSBg Ty SEgiT, FHiRE
MOVED %512,

2B F, AT AT LA R ol A K 0 redis-cli P %%, 6] IE7E S A 16198 935 &
7003 %k LA F A4

$ ./redis-cli -p 7003

127.0.0.1:7003> GET "love"
(error) MOVED 16198 127.0.0.1:7002

FSRAT A 7003 IEAE S A 16198, B4 16198 HREIIRZIEIRE 71 45 7002, FrAFs
&7003 2% P ik Bl MOVED 451R, 1851 % 5 S M 215 54 7002,

B, MRKNFEKE GET A ZH1, Jom¥ & %%k —14 ASKING @4, R4xA
GET fip 4 BR245 75 55 7003 #1447

127.0.0.1:7003> ASKING

OK

127.0.0.1:7003> GET "love"
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"you get the key 'love'"”

BHNEFEME, FME REDIS ASKING FRIRE— P —KMARR, Y3 ST T —
AN A REDIS_ASKING bRiRIIZE P KRN ML ZE, &/ MM REDIS_ASKING fnifliEt
SRR

HABF, WRBATE RN AT GET 4 Z )5, BRI 7 7003 k% GET 4>, R
A TR B GET i A ¥ AT R, Bk X B % 7 356 ) REDIS ASKING AR iR B £ 4

127.0.0.1:7003> ASKING # 4T7F REDIS_ASKING #7iR

OK

127.0.0.1:7003> GET "love" # #Er REDIS_ASKING 47

"you get the key 'love'"

127.0.0.1:7003> GET "love" # REDIS_ASKING 7R RITH, $ATAMK

(error) MOVED 16198 127.0.0.1:7002

17.5.5 ASK §&iRF1 MOVED #&iRIX 5!

ASK HIRFI MOVED $HIRER 2 3K P i, EAIHXKHIFET

O MOVED FRUERMHARMNEEN I AFEBITH MW A EFF miE
KT i ) MOVED $HiRZJE, F\inEBWBRIE T i Mar<iaket, #MaTUE
B im 2 WK 18 = MOVED SIRFT IR MM H e, BT B2 BA A sir i &9

O SR, Ask SR ARWAN T SAET B KSR P EHE—FiGR g £% 5
R T 1 B ASK SIRZ G, &P o RS fE 8 TR — KA SR Fof S T4
i B2 THR RZIK 2 ASK SRR TR BT AL, (HIXFhRE ) R X & 7 i 4 J5 i %
T 1 SR AT, BRSO T i e SR % = Bl
RSTAL B 1 AT AL, BRIE AsK FRIRFFRH L.

17.6 =H5BERER

Redis £ FF AT S50 8 F 4 (master) FINFTH
(slave ), Hrp £ S FABEAE, M5S0 AHFEH
FAEN L, FEHERNET S TE, RBETLREY
RARGEAb A S TE R

2AFF, X T4 7000, 7001, 7002, 7003 P44~
FAT A BIERERYL, FRATAT LK 7004, 7005 BHAST S AR
InEERERE, HEXFHDTARENTHEAT0MAT 1 -== - - - - - == _
&, 17-32 fros (EPLDETER R WA, BLEE B17-32 88 7004 1584
FARMTT A o 7005 A A 7000 B A
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F17-190 3% THEBSNDT A MSAPRE, UREIEAEME T/E.
F17-1 EBRZIINTANYIPRE

HA b ]| R I

7000 FEH s iz BT ALY 0 4 5000

7001 FH A TEZR 1 BT AL TS 5001 Z4E 10000
7002 FEHs e FTALEIRY 10001 E4Y 15000
7003 FH 12k T FTALFHE 15001 ZH4 16383
7004 AT FELR Sl 41 7000

7005 AT FELR S5 45 7000

ARG, AL 7000 BEATFLORES, AR AL UIE IEH B2 /R R LA 95 SO ZE T

7000 F BT A4S AT s ——17 45 7004 1T & 7005
W EE R T, X T ST
JF T 45 7000 ST AL FRAORE, JR4kSEA B P A
EERr2iEK .

BN, SR A 7004 kR OB A T A, BB
2719 55 7004 R B2 TR H 19 48 7000 R 5T AL ERAHE O
A 5000, 1785 7005 2 PAJE K ) & 5 25 7000,
R B AT A 7004, W 17-33 s (B R ELE
BB M E P A ).

2 17-2 1058 THEXTHT 44 7000 #HATH R 2 ),
RN AR YIRS, DREMEEME T/

B 17-33 3545 7004 BMHET =T S

®17-2 EBHEITTROITTRS

TR fat R IiE

o0 Eh PR | goana mARACERR
7001 ETR e i FTALFRRY 5001 ZEAH 10000

7002 Eim L A FTLLERHE 10001 Z4E 15000

7003 EF R LR i FTLLBERE 15001 Z4E 16383

7004 EH R M FTALFERE 0 ZH 5000

7005 AT £ LR BT 2 7004

WMRERFEHERTMZIE, TR 7000 BH EL, IBATRB T A 7004 H AT

B, @ 17-34 Fis .
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[ 17-3¢  FH LRI 7000 B A 7004 BT A
#17-3 B/R T 14 7000 EHIH5 4 7004 ZJ5, ERPENTEARE,
R17-3 EFEINTANHHIRE

WA fat R Ik

7000 MAAT 1 L & il 45 7004

7001 FHE Lk T FTALERAE 5001 24 10000
7002 FHA TEZ T FALFRAE 10001 ZHE 15000
7003 FH & TEZ T FTALERA 15001 =4 16383
7004 FHA L T FTALEE 0 = 5000
7005 MFT TELR S 7004

AT RONEHNAT GAERIE, BT QRE TRNITE, UM TEREY
R I T

17.6.1 RENTR
] — A R KR AL
CLUSTER REPLICATE <node_id>

Al LB 2 BT U node id FRdR@ WA NI 8L, FFEFFEX 57 gt f T & -
Q FEWEZMLSH TR EESEACHK clusterState. nodes FHMA KB node_id
FIEXt 5 2B clusterNode 4544, R HC M clusterState.myself.slaveof
FREHE XN, PAIHRIC XN s IEER B 1 A
struct clusterNode ({

£ s
/) WRXR-ARFE, BLERET R

struct clusterNode *slaveof;

/...
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O REHEESBHECDTE clusterState.myself.flags FHIEME, XA EAN
REDIS NODE MASTER #rifl, #TF REDIS NODE SLAVE #Rifl, RAX N EE
28 JFOR B 0 VR T AT R

Q &E, TESEHAEHAE, HMBIHIE clusterstate.myself.slaveof M
clusterNode G5 FTRFFHY 1P Huhk Fidm 5, X W AT EH .. FAWEME
Tl DhBEFI AL Redis AR 5528 0 HIDHRE@E A T AHFEI AOARAS, BrRALE YT S E K 355
RAYS TN S REMHS SLAVEOF <master ip> <master port>,

&l 17-35 &7 T 19 5 7004 FEE 75 52 7000 Bf ) clusterState 45#4:

Q clusterState.myself.flags J& YE {5 REDIS_NODE SLAVE, /RN 1 &
7004 JE— AT R

O clusterState.myself.slaveof 8448 AL FE T & 7000 &5+, Fa &
7004 1EAEE |6 FT5 HAT5 4 7000,

clusterState

myself > clusterNode

flags
REDIS_NODE_SLAVE

ip
"127.0.0.1"

port
7004

slaveof > clusterNode

flags
REDIS_NODE_MASTER

ip
"127.0.0.1"

port
7000

B 17-35 4545 7004 (¥ clusterState %514

— AN R, FFRERESETEAX-FESEIHEREAERF P HA
T, BRAEFPHIATAHSMEE NN S EAEERENS WA

ERPRIAE T SERSEREEN AM clusterNode £ slaves R numslaves
JR M H L SR IEFEE S A = AT S A

struct clusterNode {
L7 5w

/) EAERHEANEFTEAAT SR



F17% &£ H e 277

int numslaves;

/1 = &4
/] BABATHED - ANEELHIDAEZY KHAH A clusterNode £H

struct clusterNode **slaves;

/...

}i
2B, B 17-36 id% T 19 41 7004 F175 55 7005 BLA T A 7000 BN R Z e, &HE
HH AT ST 8 7000 B clusterNode 5HMIIFET -

QO RFEF7 7000 B clusterNode Z5HK numslaves BYHRER 2, XULHE A
AT SIEZE R il 55 55 7000,

O LT A 7000 B clusterNode Z5H#H) slaves BUEH BP0 4945 40 FE T 4
7004 FLFETT & 7005 B clusterNode £5H), XA & 7000 HIF AT A5 51
J219 L 7004 A7 5K 7005,

clusterNode
flags
REDIS_NODE_MASTER
ip
"127.0.0.1"
port
7000 clusterNode
numslaves t
2 flags
slaves > clusterNode*[2] REDIS_NODE_SLAVE
0 ip
"127.0.0.1"
3
port
7004
clusterNode
flags
REDIS_NODE_SLAVE
ip
"127.0.0.1"
port
7005

B 17-36  EBEHRIANT AT A 7000 ]2 #) clusterNode 451
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17.6.2 SN

ST I Y SRS S () SR P A LA YT SR 2% PING TH R, BAMR A I X T
BAREL, R pING H B MW SRA M E MBI A, [m& 1% PING JH B M1 AR
[l PONG JH B, A4 Kki% PING {HE M A E I pING TH B MY SR IC N EERI T &
( probable fail, PFAIL )

BB T, NSRS 7001 [ A 7000 &% T — 4k PING JH B, {H Y £ 7000 B
A TEHLSE B B E) Y, Y A 7001 3R Bl — 25 PONG TH B, HRA T A 7001 B H O M
clusterState.nodes FHH BT K 7000 FF ¥t R clusterNode 454, FH-IELEHH
flags BT TIF REDIS_NODE_PFAIL bR, LALFRIRT A 7000 #EA T EEMIFLRRE,
wmE 17-37 fizs .

clusterNode

flags
REDIS_NODE MASTER & REDIS_NODE_ PFAIL
ip
»127.0.0.1"
port
7000

17-37 {8375 7000 i) clusterNode 454

SR P BT A BT AR AR B W ORI ER P AT RBREFER, Fln
FAW GARATAELRE . B TLRE (PFAIL), BEE FERE (FAIL ).

B AEWHABEIHEBAETABAREN A CHATERMUTLRRER, EHA
ALfEHCH clusterState.nodes FHP KRB EF A C XTI clusterNode 454,
A EN B TFLME (failure report ) HINF| clusterNode £5HH) fail reports
e HLH -

struct clusterNode ({
// ...

/1 =AEEE, RRT A AT AR AN TARE

list *fail reports;
/7 ...
}i
HANTLMEHR—1 clusterNodeFailReport MR

struct clusterNodeFailReport ({

/] REEBFRFRLETLAHH K

struct clusterNode *node;
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// %G —H&M node ¥ E W E T LR & YA
/] BFERAXANHERERETEARERTTH
// (GE4HHBEHEZRANTERESHME)

mstime_t time;

} typedef clusterNodeFailReport;

27, SR FET A 7001 ZEMRCE) 5 4 7002, A 7003 KEMEEBESEM, £
5 45 7002 F1E T 4 7003 FIA K ETT 4 7000 #EA T EERITFLRE, 4 FET A 7001 ¥ K
454 7000 B2 E 17-38 AR F L4

clusterNode

flags

REDIS NODE_MASTER
&

REDIS_NODE PFAIL

ip
"127.0.0.1" clusterNode
port FailReport
7000 clusterNode //// node — clusterNode
fail reports > FailReport time cee
node 1390525039321 flags
time N\\\ REDIS_NODE_MASTER
1390525039000 clusterNode ip
ves "127.0.0.1"
flags port
REDIS_NODE_MASTER 7003
ip
"127.0.0.1"
port
7002

B 17-38 54 7000 B F &3R4

WRFE— AR A, FRLL 57T A A 95 BRI 0 8 x M NEEIT LR,
HRAXAET E < BEARICHE FL (FAIL), K EF S x FRCHE TR S mER %
—HKRTEVA x M FAILHE, AW FATL 4 BT SES S BN 4 8 x frid
HETL,

A, X FE 17-38 FrR i TR A RBE, 55 7002 #1545 7003 #IA K F
4 7000 FEA T FLARZ, FHH F45 4 7001 H1iA R 45 55 7000 #EA TEELIFLRRE (14
FET 4 7000 H9L5HFTHF T REDIS NODE_PFAIL FRif), LZEaiede, 7RI/ i3 kb
FERER BT B, A =K £ 7000 ARIC A T LR, BE O L@ 768, L EY
K7001 26 9551 7000 FRICHE T, HmER KT EHE 7000 1) FATL HE,
e 17-39 iR .
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B 17-39  F5 45 7001 [EER % FATL HE

17.6.3 HEER

BN RAE CIEERH K ETRHEAT B TLRER, NI IFFH3 T4 E
TR TR, LU RSB RHIT LR

1) EfTFRENTRMFAANY B, 28— A RS,

2) Bk RIS PAT SLAVEOF no one i<, WOMHTHI T 2.

3) HHEN RSB AN FREN SRR, Pl emERaAC,

4) B E LB K PONG IHE, X% PONG IH BT LAILEAERHE i HAl 5
SERPRGERX A R BB RN T ET A, FHFARXNETAEEEE TRAHE TR AR
BIALHRAIE

5) H#ET ITHRECR A © RSB KA K A &K, R SE .

17.6.4 FEEFNETR

B 39 SR R A

DU BRI A B Y = AT i

1) EHHNECEZLZITE 1 B¥ITRES, ERRIHBERN 0.

2) AR R AR ST — RS R B AR ER, SRR ELTMESBY—,

3) XTEANACELIT, ERHESNATTAHEMKN ENABE - RKBEENILS, mE—
A1) 7 R ESRBEE AT SOR RS T SRR

4) BN ERIAACIEEEG B ETRHEACTLRER, N ASmER B %K
CLUSTERMSG TYPE FAILOVER AUTH REQUEST {HE, ZRFrAWEIXAHE. HHE
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A ERU T S XA SR

5) MR- FEVEAEAREN (BEERFTAEME), FHEXNETAMRRELH
AT 0, AR 4 T s0R [ BOR R AT SUR Ml — 4% CLUSTERMSG_TYPE_FAILOVER_
AUTH_ACK B, FARXAEW SR T SRR 95 .

6) NS EERH N HERS W CLUSTERMSG _TYPE_FAILOVER AUTH ACK {H
B, IFHREE A Sl T 25X MIHERGTHE CRE T 20 E SR,

7) WMREHEA N TEARENNET A, B2AE— P ABER R TET N2+
TR SZHRFERET, BT SRS M AT T A

8) HAfEB—IEEL THE, BMRARFENNFEWAREBR-KE, FUMRE
NAFEHEHATERE, PBAEAKRTET N2+ kXFENNTERESE -1, XTRTH
MEHRASE 1.

9) WRA—NEELITTE I BA N S REIRER BB SRR, BAEREA—
FBCEL T, HEUREHETER, RN EN SR,

AR HT T AT RIS 16 A HIEZE Gk Sentinel BT EIEWHIM, FE AH
FEPREFALT Raft BRIk k% (leader election ) J7E3RLBLH .

17.7 HE2

ERPHEN T AEL ELEMEREE (message ) FKiHFT
HfE, WAHRAXHEENT R NAEE (sender), HEBIHEH
WA B E (receiver ), WA 17-40 Fin.

AR RETE B EEALUT 1R PRTIP——

Q MEET {H B: M kX &3 % P ok % ) CLUSTER

MEET 540, RikFLMBWRH K% MEET M B, HRBWHE INA B &% Y5
JT Ak B B FL T

Q rING HE: EHEMNEN T ARANER - SNE T SF RPREVLEH A
A, BB EAT AP RKNEEA K%t pING BT AKX PING 1§
B, UHORK e b i1 BB ELR . BRILZA, RS A BE— KK A
B &£ PONG JHEHIET[E], FEE YATRIEIE S 7178 A ) cluster-node-
timeout EI R B KK —F, WATHABLESH T A B KX PINGHE, XA
PABH 1B 40 A BR K B R BEALEE 15 20 B AER PING B A & 26 X 42 il 30t
T B EEERG .

O PONG JHE: HEWEWRIREE KKM MEET HERH pING HEK, N THEL%
HHINX S MEET JH B8 PING IHE B Blak, #WHE &M K% #HIRE—% PONG
HE. B, — AT A WaT LUES &R # B C 8 poNG HERIEER A HAih
9 L BRI HT O F XA AR, Bl S — R R B R e T2 5, #E

HE

DielERE
DS
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FHESMER % — % PoNG 4.8, VAR LESERE T A9 H At 25 57 BY J05E X A
HELERT ENA, FHEETE TLW AN,

O FAILHE: H—NENEAHES - FEWEABELHA FATL RER, HEA
S ERET R XL TV A BM FAILHE, AT WELX &N S BT S ER4 S BIK
T4 BARiCHE T4,

Q PUBLISH HE: XTSI H—1 PUBLISH f 4R, WAEASPTXA®4, 3
SR —4 PUBLISH JH B, FiA#IKEX %k PUBLISH .8 BT SRS AT 4 A
) PUBLISH 4,

— % HEHE Bk (header) M B IEX (data) A, ETEMABTHEENABBE

3k, ARG E A0 48 1 i $R 3 B AR RIS A A T B IE 3,

17.7.1 BBk

PREENFAHEHH —MHEELEE, HELRTEFHBIEXZS, Rid®TH
BAEXREASHN—SER, FXsfF Bl S BUcE A5, Bro™ ik, I|RAT0ILL
RATH B SR AS B 2 H B — 343

BMEB LA B —/ cluster.h/clusterMsqg Z5HFER .

typedef struct {

/) HBEKE (BREFEXNHERNKERHEEXHKE)

uint32_t totlen;

// HEHER

uintlé_t type;

// HEEXHAHY KELHE
// RARE MEET, PING, PONG iX = # Gossip Wil & B A

uintlé_t count;

/1 BREAHFA W EE LT

uint64_t currentEpoch;

/] WRRBER-ANEFTE, BLXELFZWREREEZNRELT
/] MRRBEER-ANTR, BLREERHRRBR A EALNNETANRELT
uinté4_t configEpoch; s

// REEHEF (ID)
char sender [REDIS_CLUSTER NAMELEN];

// REFEWHERIKER
unsigned char myslots[REDIS_CLUSTER_SLOTS/B]:

/] mRRBFER-ANTE, BLXERRKNERZEEEAFNETENELF
/] WREZHFRE-AEF K, WAXELFKHE REDIS_NODE_NULL_NAME
/1 (=20 FHK, Eeh oWFH#a)

char slaveof [REDIS_CLUSTER_NAMELEN];
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/1 REH WD T
uintlé_t port;

// REHFEIFRE
uintlé_t flags;

/] RBEHPTALEHERE

unsigned char state;

[/ HEBHEX (REFH, AE)

union clusterMsgData data;

} clusterMsg;
clusterMsg.data B¥EH M EA cluster.h/clusterMsgData, XTEA R
HEMIES:

union clusterMsgData {
// MEET, PING, PONG & # IE X
struct {
// 4% MEET. PING, PONG ¥ & #a &/
// clusterMsgDataGossip &#

clusterMsgDataGossip gossip([1l];
} ping;

// FAIL HEBEX
struct {

clusterMsgDataFail about;
} fail;

// PUBLISH #EHIEX
struct {

clusterMsgDataPublish msg;
} publish;

/] HEEWEX ...

}i

clusterMsqg Z5Mf) currentEpoch. sender. myslots FREBMHiCR T AXEB S
BN EER, BERESREXEFER, EACK clusterState.nodes FHERP &%
HXFNH clusterNode 45#, FHEXFEHIBEFTER

AP F, Bl EERENREECRAERRGEE, UAREEAEHELMY
myslots BHICRAEIEIRIGE , BBCETLARIEREE TR RGE B E®EAE T2k,

NEF U, X e EBCE AR E IR MTRRE, DRAREENEE LM flags @
ICRMIPRRME, BCE T LAAE R FH WPREMA O RE KA T2k, s SoREmEE
BIFERAE L T 2R, sRE B EW AR T AT SF%E,
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17.7.2 MEET. PING. PONG jEEHICI

Redis 5 # F 19 &N SUE L Gossip MR # & B X TFAR T EANRERFE, He
Gossip /MY H MEET. PING. PONG =FfHBLH, X =FHEMIEXHHEM cluster.
h/clusterMsgDataGossip G54 AL :

union clusterMsgData {
ff isa

// MEET. PING #7 PONG i & # IE X

struct {
// 4% MEET. PING. PONG /4 B #54 & # /)
// clusterMsgDataGossip #&#
clusterMsgDataGossip gossip[1];

} ping;

/] EHRHIEX ...

}i

B MEET. PING. PONG =# K B &R FIAHF M BIESC, FrLAs saE il B3k
type BH AW —KHE R MEET H8 . PING {HEEE PONG HE..

IR KX MEET, PING, PONG JH BB, KX EHMMNEHCHWE M A5 R PRV &
AT A CATRAR T 83 AT 80, IR X Bk o s 15 8 2 B R A7 B e A
clusterMsgDataGossip &5 B,

clusterMsgDataGossip ZMICF THEFR T ENAEF, EEESWHEP T ARG
— R AL R PING JH B 1 PONG T B RYET B ER, BEP AN IP AR OS, K
Bl HH AT S AR IR

typedef struct {

/] FEWEF
char nodename [REDIS_CLUSTER_NAMELEN];

/7 B JE—REEF RKE PING 8 o B E B

uint32_t ping_sent;

// BJa—KNZEF AR E] PONG # B Hy B 8 &

uint32 t pong_received;

// ¥ EH 1P
char ip[16];

/7 e 05

uintl6é_t port;

/1 FREBFRIRE
uintleé_t flags;

} clusterMsgDataGossip:
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W& WP MEET, PING, PONG {H B Bf, £ W& & U5\ H B 1E 3+ /™14
clusterMsgDataGossip &ifd, FH#R#EH 2 REHIAH clusterMsgDataGossip &M+
T SR B T T ORI R AT IR R ARAE

Q WRBE DN SAFETEECE NS SFIR, B2 3 ENCGE 25—k E i E
Bk rp A, B R IE G IC R 1P bk R 0SS E R, Sek st
TR+,

Q mREEF T ACLHFETERENCH T YR, BARRABEKREZES 5%
P R T e, BEBCE W ARYE clusterMsgDataGossip ZMIEFRMEER.,
KB P s BT X N Y clusterNode G547 B Ho

A~ k3% PING M B Flig [l pONG 1H B HIHIF, BRE—-TE& A, B. C. D, E. FAM
TR R .

Q WA AMTADAEPINGIHE, HEHEERESTHABHNACHER, X4
T8 D IRIX 4 PING {HER, T EH A XA B AT A C AR,

Q &, WA DKM A AR 4% poNG IHE, HHANEBRETEOE T WA EMTAF
FITHE, 2798 A EX % PONG THER, B R A C X7 & E M5 & F ik,

BAEFIRNE 17-41 iR,

KELEFHR B MRC FEH PING HE |45
 BEE &Y E A F (R PONG R | X

>

17-41 — PING - PONG 74 238 {= 7~ 151

17.7.3 FAIL JBR/9scT

HEHENET S AKRETEABIRCHE FL (FAIL) B, E95 8 A K RERH % —
FRTEVABH FAILIHE, FIAEKIIXAE FAIL HENT A EN A BRICH
BT,

TR ABE B RMELT, BaiffH Gossip IMIOREHE T RN E TEAEES
BT R B E R R —E LR, A Gossip TN Bl % 7% B — Bt 8] 4 fE A = %4
B, A% FAIL EE AT LM B FTA W SO AE RN £ R E T4, MR mHA
B EREHEFICRH TR, XEEXTRET SHITHREERE.

FAIL{HEMIESCH cluster.h/clusterMsgDataFail Z5f#&E R, X4 HEE
& — nodename B, ZBHICRT O FLTAMEF:

typedef struct {
char nodename [REDIS_CLUSTER_NAMELEN] ;

} clusterMsgDataFail;
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FEHEREAA Y SEHRE M — KX -MEF, il FAIL HEEmMAFTERF L
TR A T, BENTHEE B AU AT LURE X 2 7R FIWT R T FL T .

AT, XFF4LE 7000, 7001, 7002, 7003 PUAS F=F5 A A ERER UL -

Q R FET A 7001 KHET A 7000 B T, A4 FEF A 7001 K el E45 51 7002 F1ETT
& 7003 k3% FAIL {HE, HP FAIL HEHPEEM SBFHRHET A 7000 M4 F,
PR FR E9 A 7000 E T4

Q %1542 7002 F1E5 42 7003 FEBCE| E AT 7001 KX FATL HERT, Efilths
H# E17 5 7000 FRICHE TS

Q HAXMEFCEA BT —FRNEWRIARET L7000 B TL, FrUAERETHIL
AT ST LAHIBT R AT R ERR IO TR, XEE FFH X £ 4 7000 #H17 5
.

Bl 17-42 = 17-44 &R 715 sl KA AR FATL TH ST R,

B 17-42 545 7001 55 5 B 17-43 5 55 7001 [ SERE & 17-44 75 5 7002 FI95 £ 7003
7000 FRiCHE T J# FAIL THE HUKE 5 55 7000 FRiCHE T2k

17.7.4 PUBLISH jHERISCHL
M i e R R R R

PUBLISH <channel> <message>
RIEHEE, B E| PUBLISH #2 BI T SAMY 26 channel $iiE A% {H 8 message, ERE
MR % —% PUBLISHIHE, FrA WX % PUBLISH {HE AT S #BL M channel
BiiE & 1% message {HE .

By, mERPHENTREENS:

PUBLISH <channel> <message>
¥ FBEEREP A T 8% channel i &% message HE..

A, XFFALE 7000, 7001, 7002, 7003 PUNYT A AGERER UL, QR A& 7000
B T % P i R IE B PUBLISH 54, AR4795 5 7000 ¥ 5] 7001, 7002, 7003 =5 s &%
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PUBLISHHE, WA 17-45 fiis.
PUBLISH JHEMIEXH cluster.h/clusterMsgDataPublish Z5HFER:

typedef struct {
uint32_t channel len;

uint32_t message_len;

/) XA B8 FHREATFHMHELEMN
/7 SRR KR R A B R
unsigned char bulk data([8];

} clusterMsgDataPublish;

clusterMsgDataPublish 4 # i
bulk_data B¥R—TFIHA, INMFIH
YURAE T % P 858 5t PUBLISH £ 4 R 35 18745 15 17-45 W ¥ PUBLISH fir 4 (5 £ 7000
) channel S8 fl message S¥, ML &R #% PUBLISH THE
channel len fil message len M| 4 5| ff 77
T channel 2 KEM mnessage ZHHKE :

O Hf bulk data B 0 F1ZE channel len-1 F{{#FFHZ channel 2%,

Q 1 bulk_data ) channel_len ¥ % channel_len+message_len-1 77
R ME message ¥,

24 F, ISR BN PUBLISH 4K :

PUBLISH "news.it" "hello"

AR A 5 A% B PUBLISH 1§ B clusterMsgDataPublish Z5H45 4N 17-46 i :
HH bulk data AR L NFHRFF T channel ZHHE "news.it", Ifil bulk_
data BHAMGE AN FHNRE T message SEHIE "hello",

clusterMsgDataPublish

channel_ len
7

message_len
5

T o 70 70 N ) P 2 ) S BN B

&l 17-46  clusterMsgDataPublish 4% #4754

A ALREZEET R #& PUBLISH 654
FFr L, ik £ A T EARMATAIR 69 PUBLISH %4, R 469 % ikt 2
Fr A ¥ &7 #4869 PUBLISH 44, X452 Redis /£ 5 %) PUBLISH 440} Fir 4% F 64 7
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B, AR B A SRR R 45 A Redis £ 8RS “& A Sl R A A O B okt ATiE
137" X —#LW, FTA A A RI) 3% PUBLISH w4 8940%

17.8 EROM

Q 7 AGE TR AR S A E B 2 bR Y

Q P 16384 MEF LI BITEIRAEFF RSNV A, BT AL IC Ry
RIRAT AT, WHPLHE LIRS T HAL T & .

Q WREES - AiERE, SERAEX NS ERELCHENBRENERESH A
CRE, MEREMNIE, TR % P 5RR Bl —4 MOVED 5%, MOVED £5iR#
FI{5 B AT LAFE 5 | 5 P i (] 28 IEFE 7 BT AH A A 7 A5

Q Xf Redis R M EH A TAERH redis-trib AFMATH, FEH S H LB R
B FRAE R A BENN— D EHEBE S — T A

QO WEFEAEETIBE I ZHEB, B YT AREEACHEEEFRIGS
T8 RS PR, 178 A B PR El—A AsK 1%, 51K/ mEH A B 4%
SRS BB R

Q MOVED 5 RF AR A TN N — DB R T 55— &, M AsK #iRHE
PN A FE T A 1) A 2 b 1 P 1) — e s el

O EHEMANTESHTEREYE, HEFWATAEN, REFW A4S
Ko

Q ER PR AGE S R X MEVOE BRSEITEE, ¥ WLAH B MEET. PING,
PONG., PUBLISH, FAIL Fiff,
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Redis I & Ai 51T 3hGEH PUBLISH, SUBSCRIBE . PSUBSCRIBE %5541

B AT SUBSCRIBE %>, %7 ¥ o] AT B — ek NF6E , AT AR R X L4318 1 1T
(% # (subscriber ) : 2445 HAth % F ¥ 1o 9 17 Bel A 45038 & 2% 4 8. ( message ) B, JiH i Fr
HiTHRERERSWBIXFZHE R

HEAEF, BiZ A, B. C =K P im#EdaT 7ad .

SUBSCRIBE "news.it"

LK =AKEEBR "news . it" SEH — ltm
R, i 18-1 Fia,
SR B B AN P SR AT A A
PUBLISH "news.it" "hello" %
Al "news.it" #i i & %X {H B "hello", F 18-1 news.it SFHEMEH=ITHHZ
A4 "news.it" B =T B E H B W RX
&IHE, WA 18-2 Fis. PUBLISH "news.it" "hello"
B TITBISGE 2 4h, & P ik a] LA '
A7 PSUBSCRIBE fir 43T [l — A~ 5% £ I news. it Jl I
R, TR AR ITHE : B4A R "hello" he1gon - "hello”
7 75 3 T S ST R % Y B, B R @ @ @
SR IEAXNHGER AT REE, ’ESEEA
B K% 0 T 53X ST AR DG A A 3T B 18-2 [ news. it Sl AENE

Bl # o
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news. it $H | | news.et§iif

P 18-3  HUE AT BPR A

AT, B 18-3 Fim:

Q &/ %5 A IEFELTBISIGE "news . it",

Q % B IEFEITRME "news . et",

Q F/P% C MZE P4 D IEAETT RS "news.it" SHUEM "news . et ™ Sl AH VT fg 45

A "news. [ie]t",

SR X A AN P AT A

PUBLISH "news.it" "hello"
] "news.it" B K EHE "hello”, IARNIEAEITH "news. it" Sl M & P 45
AZWERKE, &P CME i D hEAESEENEE, B RAXMAS% P G E 71T 3R IS A
"news.it" #MiEM "news. [ie]t" Bz, WA 18-4 s,

PUBLISH "news it" "hello"

news. J.tﬁiﬁ news.et $iE

hello
KF‘%‘A news. [1e]tﬁik ZF‘H#B

"hello" .-’ \~"hello"

Grad> Gerad>

Bl 18-4 HFiH B RELSHUEAITRFEMLEAAITHRE (1)
HIHEM, MREANF P AT

PUBLISH "news.et" "world"

[1] "news.et" Sl R %W B "world", IARMNIEAEITHE "news.et” Wil 9% I %i
B2WENHE, B im C A& P im D WRAESWRINEE, B XBEA% 5 i iE7E 1T 5 UL id
"news.et" SiEMK "news. [ie]t" B, WA 18-5 Fim.
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PUBLISH "news.et" "world"

| news. it $iiif I l news. e:. SRE I
- e o | mworld

"world" .-’ “Mworld"

Bl 18-5 M1 BARSIE TR FE AT AREHITHRE (2)

ATEETRGNSE®E LN BT R W E W SUBSCRIBE fiy 4 #1iB 1T 4 i i
UNSUBSCRIBE 54 WL BT, RGN AT &R # PSUBSCRIBE #iy 4 fiB iTHE R 19
PUNSUBSCRIBE 54 i SC L3

FENRASELL LA MEEREZ 5, AL PUBLISH @4 WL EH TN A,
B T 8 AT 2 06 4R A ) 3T ) 3 A B K 0 T I 2

BJ5, AT Redis 2.8 #5| A PUBSUB 14t =AF S AT R, IFIX =
A Fhr SR SC o R

18.1 HEBNTRSIRIT

B—A% P AT SUBSCRIBE i % 1T IR S S ATE M B, X% P i 58T 5]
BE Z [ R T — TR R

Redis ¥ fFr A 518 0917 5 & R EIRFFE AR 55 28 R B B pubsub_channels 4L B,
XAFRABERENBOTRABUE, MENENER 18R, SREmidE TIaITRXA
HAUIE B 2 7 i -

struct redisServer ({

/...
/7 RAEFTA S BT B % R

dict *pubsub_channels;
/...

bi

teanish, P 18-6 Bif@7R T —1 pubsub_channels FH/RHE|, XMFHIEFTUTER:
Q client-1, client-2, client-3 =NEFIWIEEITI "news.it" il ,

Q FF4gclient-4 IEFEIT R "news . sport" #lif .,

Q client-5 Ml client-6 WNEFHGIEFEITB "news.business" #ilifi,
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pubsub_channels

"news.it" —-Lclient—l I—»l client—ZH client-3
"news.business" A-I client—?'—-[client—G]

[ 18-6 —> pubsub_channels FH7R )

18.1.1 1TSJSE
1524 % P kAT SUBSCRIBE 44 1T ) FAN SO LU U5 O, IRS5 28R & 1 i 5
BIT B A TE pubsub_channels FH A PETEE
RIFIIE AR O EA HAMITTRE, CBERE A PR E BT -
Q S AEC SR HALITR A, IBAETE pubsub_channels FHALARA AR A9TT
bl & aER, BFME— MR E P IR ET R E RN KR
Q WRPEE ARG EMITRZE, RAELRARFFFAET pubsub_channels Fiit, ¥
B YA pubsub_channels FHANITERIE—ME, IR MEREIZE
B, REFEREPWRMEEER, RAERNE—1TTE,
AT, BIRARSSAF pubsub_channels FHM YRR INE 18-6 fin, AAMEK
Fi¥i client-10086 $fTard
SUBSCRIBE "news.sport" "news.movie"
ZJ&, pubsub_channels “FHLK BT 18-7 B ipRAS, o A B L A BRI A SR B s Ay 5t -
Q EH 5/ pubsub_channels FHFIE T "news.movie" #, ZEXT N AIBERE
HE &1 client-10086 T, XAHMAA client-10086 —MF1IRTELT
%] "news.movie" il
Q Z2THEABELBEE WA "news . sport" i, client-10086 MYFi i
BAE T HUEXT R RAIAR, HEFE client-4 VA AT

pubsub_channels

"news.it" ——+Iclient—lk———4 client-Z]——4 client-3
"news.sport" "c_l_i_e}lt—10086 E
"news.business" ———4 client—5|————4 client—G]

.................

"news.movie" > client-10086;

[l 18-7 #4447 SUBSCRIBE ZJ5 M pubsub channels F4i
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SUBSCRIBE fig 4 WS BUAT LA LA T DU ke fili ik -

def subscribe (*all_input_channels) :

I VT ON-) Rt

for channel in all_input_channels:

# WX channel £## T pubsub_channels ¥# ( RAEMITHE)

# MLAEFHRPRMchannel 8, HFRBEEHEIZTHE

if channel not in server.pubsub_channels:
server.pubsub_channels[channel] = []

T IR A B AT 3 B o 4R R R

server.pubsub_channels[channel].append(client)

18.1.2 BiTHE
UNSUBSCRIBE iy %4 )47 2 F1 SUBSCRIBE 14 BIAT A IEIFHIR , H— & 4B iT 5
ASER LT E AT, IRF#HFM pubsub channels H#EBRE P iS5 9B 1T HE 2 6] (1)
RKHK :
Q BFSBIERRITHIER 4T, 7Ff pubsub_channels 8L B 4558 XF B £ 3T 53
HeER, REMNITREERPRERRITE P WmiE S
Q WRMERBITE P WZ)E, MEMITRE#ERTER TS#E, BakPxMiEe
SVAEMITHEE T, BF¥M pubsub_channels -3 il BRATHE X A4
24~ F, fBi% pubsub _channels M) X {7 4R 2 40 & 18-8 fir/n, BB 4 M4 & /' ¥
client-10086 PifTar4
UNSUBSCRIBE "news.sport" "news.movie"
ZJa, BB MR SO g mER (anE 18-9 iR ) -
Q 7€ pubsub_channels FHEHFH Z 5, client-10086 KfFE B E L M "news.
sport" B "news.movie" SiEMIT B HEERPHMEET o
Q B4, HHAMEE client-10086 ZJ&, il "news.movie™ B L&A ({17
#, HIE "news . .movie" WNFHAHMERT .

pubsub_channels

"news.it" ——+Lflient—l}———4 client-2 F—4 client-3
"news.sport" , client-10086 :
"news.business" ——4rclient—5}———4 client—6]

"news.movie" »ﬁ client-lOOBGE

18-8 4T UNSUBSCRIBE ZHiiff) pubsub_channels Fii
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pubsub_channels

"news.it" .—4 client—l}—ﬁrclient—2}—4 client-3
"news.business" ——* client-i}—4 client~6J

 18-9 44T UNSUBSCRIBE ZJGH pubsub_channels F#t

UNSUBSCRIBE i B 32 BLRT LA LT DU e i 3k -

def unsubscribe(*all_input_channels):

# B ERITH A M

for channel in all input_channels:

# AEIT I R P BRI B P SR

server.pubsub channels[channel].remove (client)

# WRFAECERAMEAITEET GTRHERHZE)
# A0 4K SR N F S B

if len(server.pubsub_channels[channel]) ==
server.pubsub_channels.remove (channel)

18.2 BIBNTREIRIT

AT Bt , IR 55 %K BT A JGE 8977 B8 5C R EBORAFAE IR %5 48RS/ pubsub_channels
JRYER T, SUbML, MRS AR Huks P A B B 1T B Ok R AR AE IR 95 25K B HY pubsub_
patterns Ja& e BT

struct redisServer {

1 s

/] RAERARKITHEX R

list *pubsub_patterns;

I woa
bi
pubsub_patterns RHER — M ER, HBRPTHWEITTAHLETE 1 pubsub
Pattern &M, XK pattern BHIER THITH MR, M client BHMCF
TIT RN P S -

typedef struct pubsubPattern {

/1 ATRBEXEE P 5%
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redisClient *client; pubsubPattern
/1 BATHEERX client
robj *pattern; client-9
} pubsubPattern; pattern
& 18-10 J&—> pubsubPattern &R, BERBREF rnews. "
i client-9 IEFEITRIE "news . " & 18-10 pubsubPattern
’l 18-11 /R T —/> pubsub patterns #EEnRFl, X 2 g7 1)
MERICETUTER:

Q F/ug client-7 IEFEIT B "music.*",
Q /% client-8 IEAEIT MR "book . *",
Q &% client-9 IEFEIT AL "news . *",

redisServer
pubsubPattern pubsubPattern pubsubPattern
client client client
pubsub_patterns client-7 client-8 client-9
pattern pattern pattern
"music.*" "book.*" "news.*"

[#] 18-11 pubsub_patterns #EnRH

18.2.1 1JFEZ

B4 % P Uit AT PSUBSCRIBE fip 21T B HA s N i, RS2 S X EA8T
8] BB AT LA R PSR4

1) ¥ E#— pubsubPattern ¥, WM pattern R E IHIT H A,

client BHRENITREXKE 4.
2) % pubsubPattern &M ¥ NE] pubsub patterns HERKWER. Z#NHF, B

RS 2% H pubsub_patterns #RMAYAPIRSWNE 18-12 iR,

redisServer
pubsubPattern pubsubPattern
client client
pubsub patterns b client-7 > client-8
pattern pattern
"music.*" "book.*"

[# 18-12 4T PSUBSCRIBE e Z R pubsub_patterns

LYK client-9 $ATHS

PSUBSCRIBE "news.*"



F18% ARF HiTH e 297

ZJG, pubsub_patterns SR E EZHE 18-13 FrarPRE, Hoh B4 E 2 H R
JiN pubsubPattern &4,

redisServer

pubsubPattern pubsubPattern E pubsubPattern |
------------------ 1
client client ] client !
pubsub_patterns |—» client-7 | client-8 | client-9 |
Fose—msmsemscenoa- )

pattern pattern H pattern

"music.*" "book.*" ! news.*"

& 18-13 4T PSUBSCRIBE 425 pubsub patterns ##&

PSUBSCRIBE ir /> W9 SC BRIF B AT LA LA T D ARRS Sk ik
def psubscribe (*all_input_ patterns):

L VT PN S

for pattern in all input patterns:

# fl#Hty pubsubPattern £&#

# ERBITHAER, URITHERXBE P 5%
pubsubPattern = create_new_pubsubPattern ()
pubsubPattern.client = client
pubsubPattern.pattern = pattern

# ¥ #H 4 pubsubPattern i m ¥ pubsub_patterns #&x K&
server.pubsub patterns.append (pubsubPattern)

18.2.2 IBITHER,

R AR IT#r4 PUNSUBSCRIBE J& PSUBSCRIBE 43 W #1E: M4— A F PR iTH
AR RS %, AR5 25K 7E pubsub_patterns R P AERIFMERIBLE pattern
BHEABRITHE, JFH client BHEANPITIRBITAHSME P i pubsubPattern 4544,

AT, BIZARS#F pubsub_patterns XM YEPRA WA 18-14 FiaR,

redisServer
pubsubPattern pubsubPattern pubsubPattern
client client client
pubsub_patterns client-7 client-8 client-9
pattern pattern pattern
llmusic.*ll llbook-*" llnews-*ll

€ 18-14 AT PUNSUBSCRIBE fii® Z Rl pubsub patterns ##

R4 M4E P ¥ client-9 BUfrad

PUNSUBSCRIBE "news.*"
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ZJG, client BN client-9, pattern BN "news.*" { pubsubPattern %54
g MBR, pubsub patterns R EFHZEAE 18-15 FiAaiIHEF.

redisServer
pubsubPattern pubsubPattern
client client
pubsub_patterns client-7 > client-8
pattern pattern
"music.*" "book.*"

& 18-15 44T PUNSUBSCRIBE #4225 pubsub patterns &

PUNSUBSCRIBE i 4 )5 3R AT AR LAF DU R A -
def punsubscribe(*all_ input_patterns):

# BT BRITH R

for pattern in all_input patterns:

# i pubsub_patterns # % ¥ # /T4 pubsubPattern %14
for pubsubPattern in server.pubsub patterns:

# WRYUWE P 3% pubsubPattern K H & F 3% 4 [F

# FEHERITHERX & pubsubPattern L FKHE XA F

if client == pubsubPattern.client and \
pattern == pubsubPattern.pattern:

# HP L H#EXA pubsubPattern NE & # 8l %

server.pubsub_patterns.remove (pubsubPattern)

18.3 AXHR

Y —~ Redis & F' ¥ 4T PUBLISH <channel> <message> i3 ¥4 B message
KIKLIIE channel HIEHE, RS 2%F ZHATLAT B 8I4E

1) #HE message KL% channel SHEMTAITRZE .

2) WMRA DL pattern 5518 channel MHILHE, A% E message
Kik4 pattern R HITHE .

B RMPTANTOR S AR X A S E R LB

18.3.1 RBERRIELIMETRHE
B 4 R 55 28 AR & B pubsub _channels FHICR THAMEMITRER LR, Bk

THM B KEY channel SiiE M BT A 1T #, PUBLISH fiy 4 B 419 3t & 7€ pubsub_
channels FH B KR FJHIE channel MITHEELZE (—1MEXR), RAEKHHEEREARR
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FERRAE P . 2400, BiIZRS A pubsub _channels FH YRFTHPRA A 18-16
7R o

pubsub_channels

"news.it" -—4 client-l}—4 client—2}—4 client-3

"news.business" -—4 client—S}—4 client—6|

[# 18-16 pubsub_channels FH#

U SRAX AN P AT S

PUBLISH "news.it" "hello"
384 PUBLISH 54 ¥4 7E pubsub_channels FH P AR E "news . it" X 5 15 R MHE,
I L i O BE R B "hello" KX L "news.it" PUEK =NITRH: client-1,
client-2 Ml client-3,

PUBLISH i 5 14 B AR S GE VT B 975 4 7T LU EA T Db ACRS e fiid -

defchannel_publish(channel, message):

# #X channel # 7 ## T pubsub_channels F#
# M2 channel ## & A T WA

¥ BEAHAZSNE, ERREE

if channel not in server.pubsub_channels:

return

# ETEXE, W channel MEZP A —MTHFH

# 2 Fi I channel #8897 [ # 4# %

# HHBRERBTHITHA

for subscriber in server.pubsub_channels|[channel]:

send_message (subscriber, message)

18.3.2 BHBREEENITRAE

H AR5 2R A H Y pubsub_patterns $#RiCE T rARKXMITRIER, FTLUAHT
WIHBREGFAYE channel JUEAIC AKX HTT B, PUBLISH 14> B A1 8L &
Ji#¥1 pubsub _patterns # &, HRIFLYS channel FHEHMHILARMHESX, HFHEHELX
EHEITH T XS A E F I o

246F, {Bi% pubsub patterns #FHK YRPRAIE 18-17 Fim.
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redisServer
pubsubPattern pubsubPattern pubsubPattern
client client client
pubsub_patterns > client-7 client-8 client-9
pattern pattern pattern
"music.*" "book.*" "news.*"

P 18-17 pubsub_patterns ##%

AR AN E P A T A

PUBLISH "news.it" "hello"

HE 4 PUBLISH @A 2 E ¥ E "hello” KEL "news.it" BUEM T A ITHE,
SRJGFFURTE pubsub_patterns #RPERE BTG HITHMENLSE "news . it" FEAHIT
Bt, G5B KM "news.it" PUEME P4 client-9 iTRK "news.*" FBEICE, FRA
SHIHE "hello" REHBE P i client-9,

PUBLISH 12 ¥ 11 B & 22 4 =TT 7 2 00 7 2k vl LAF LA DA SRl -

def pattern_publish(channel, message):

# WA A AIT L

for pubsubPattern in server.pubsub_patterns:

# o R Ao X AR I R

if match(channel, pubsubPattern.pattern):

# ML HERABITRZEXNE P 3

send_message (pubsubPattern.client, message)

B )&, PUBLISH fir4 (28] LAR LA AR SR 4 A -

def publish(channel, message):

# HHERES channel MM W ATHITH#

channel publish(channel, message)

4 4B REAPTAF channel H 48 1o B Y X 93T A &

pattern_publish(channel, message)

18.4 BEEEVIREE
PUBSUB fin % & Redis 2.8 FE M4 22—, /%] LUE I X4 k2 7 4 iE Y
ZERXPAHLELR, HFEMGEHGAZDITHRE, XSEEMEXEA S DITRE,

AN
LAF =AV/NH 53 514 4 PUBSUB fr 2 HI=AF s, LABGXEEF a4 i) LI R
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18.4.1 PUBSUB CHANNELS

PUBSUB CHANNELS [pattern] ¥-fir4 J T [R5 &% S ATHOT B PUE, HA pattern
SRR AL :

O WRASGE pattern B8, A4Sk [ R 55 4% 2 080T B2 ) BT 390 .

Q WRLAE pattern 28, WAL IR EIRS &% L0907 ASE AL S pattern

A5 AR DT IE A4 3T

XA FAr A Rl i PR % 2% pubsub_channels FHAFIAR (B NMEIE— 8
ITBEAE ), ARSI RIFIR B BT A 75 & R ROPUE R SCBLR), X A A AT AR EAF P
Hedii ik -

def pubsub_channels (pattern=None) :

# —MFlx, ATRXFAEFEFERTRE

channel list = []

VSR LAt
# (B & pubsub channels F## fi A4k )

for channel in server.pubsub_channels:

# YUTEANMNRHNEE-NERN, HAEFWEERER:

#1 ) B PRFHE pattern 5H

#2 ) i P4 % 7 pattern £#, 3 H channel f# pattern KR

if (pattern is None) or match(channel, pattern):
channel list.append(channel)

rubisen tmawel, Tiat pubsub_channels
A F, X 18-18 Fi7n ) pubsub_channels 578 "news.it" —
i, 4T PUBSUB CHANNELS %4 :K [l iR %28 H A "news.sport" | —»
HlTDﬂE@IE”PEﬁlE "news.business" |—,
redis> PUBSUB CHANNELS "news.movie" |—,
1) "news.it"

2) "news.sport" ¥ 18-18 pubsub_channels

3) "news.business" 7 B R
4) "news.movie"

H—Jr i, 4T PUBSUB CHANNELS "news.[is]*" fii4-Kfi& [E] "news.it" Fl "news.sport"
PIASIGE, TR A X PN E A "news. [is]*" AN AHUC AL «

redis> PUBSUB CHANNELS "news.[is]*"
1) "news.it"
2) "news.sport"

18.4.2 PUBSUB NUMSUB
PUBSUB NUMSUB [channel-1 channel-2 ... channel-n] FfA B2 B LN EE b
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ASHL, Ik PlX SR ) T e RO .

XA Fin 4 il 7€ pubsub_channels FH AR B E X N TR ERER, RFER
13T () 3 R A I R SE B (1T T 3 R K BERURSUE T B i it ), XS A vl LA
LA D4R Sk «

def pubsub numsub(*all_input_channels):

LI VL VNV R E

for channel in all_input channels:

# X pubsub_channels F# ¥ %% channel X Mg
# A4 3¥ channel ##E R A EMMITHZ
if channel not in server.pubsub channels:
# R A
reply channel name (channel)
¥ TREFHER O

reply subscribe_ count (0)

# R pubsub_channels F# ##7 channel #
# MLRYA channel HMEEDH —MTRHAE
else:
t BEAEA
reply_channel name (channel)
# AT R R KB RT A MR

reply subscribe count (len(server.pubsub channels[channel]))

pubsub_channels

"news.it" ——4 client—l}————4 client—2}—+{client-3
"news.sport" ——)LEE}ent-4 F—4 client—10086|
"news.business" -—»[client—SI————4 client—el

"news.movie" client-10086

A 18-19 pubsub_channels FF#l

24617, Xt T 18-19 Fi/”#) pubsub_channels TR, X =74 o () U4~ 450
4T PUBSUB NUMSUB #4448 A F B & .

redis> PUBSUB NUMSUB news.it news.sport news.business news.movie
1) "news.it"

2) "3"

3) "news.sport"

4) m"2»

5) "news.business"
6) "z2"

7) "news.movie"
8) lllll
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18.4.3 PUBSUB NUMPAT

PUBSUB NUMPAT T4 Fi 13 [B] IR 45 %% 24 R0 80T el AR =X o it o

XA F A4 SRl R (Al pubsub patterns HERMKERLHMN, HAXMERENEK
B R S AR g0 T R AR, XA AT LU AT PRk A

def pubsub_numpat () :

# pubsub_patterns &R KERZHITHEX N E

reply pattern_count (len(server.pubsub_patterns))

redisServer
pubsubPatte}n pubsubPattern pubsubPattern
client client client
pubsub_patterns client-7 client-8 client-9
pattern pattern pattern
"music.*" "book.*" "news.*"

{4 18-20 pubsub patterns %

XA F, %FE 18-20 Fi/R ) pubsub_patterns #EFEFKiL, AT PUBSUB NUMPAT
AR [E 3.

redis> PUBSUB NUMPAT
(integer) 3

ifif Xf F B 18-21 Jif 7 i) pubsub_patterns — : " elient
. P . pubsub_patterns client-
HEFHUL, PIT PUBSUB NUMPAT i 2 ¥43& ] 1

redis> PUBSUB NUMPAT
(integer) 1

redisServer

pubsubPattern

pattern
"music.*"

¥l 18-21 pubsub_patterns f##&

18.5 EI O

Q MR % #RS7E pubsub_channels FMARFF T A SEMITH X R : SUBSCRIBE
i 4 B TTHE 2 7 S AR T 8] £ 48018 OC B B iX A S ML BLIAT,  Ifif UNSUBSCRIBE i
755 R BR 2% P i AR TTAR0E 2 (6] (9 G HK

O R%#HIRSTE pubsub_patterns HEREF TIIAEKXMITREKLE: PSUBSCRIBE
4 TR % P I AT B ARSI R BIX AR b, T PUNSUBSCRIBE 1% W
TRRE P i AOR TR TR B R P e .

Q PUBLISH 2@ id ViR pubsub_channels F# [M5UH T A 1T R & ZXHE
T 1A pubsub_patterns 3K [ A VL ECAHE MBS AT R ZETH B .

Q PUBSUB 4 B =4~ Ffir 4 # &8 if 2 B pubsub_channels F#fl pubsub
patterns #RPHEERLHMN,
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18.6 SEHRHM

Q XFEASITRBERNE XS H4EEL TR Publish Subscribe Pattern 182k : hitp:/
en.wikipedia.org/wiki/Publish-subscribe_pattern, PAK (i) —4#) 5.7 75,

0O (Pattern-Oriented Software Architecture Volume 4, A Pattern Language for Distributed
Computing ) — 3% 10 3 ( Distribution Infrastructure ) X FFE . [FEfEH. &M
HITH4% B8 heER L, HE—F.

Q AEFEFRHEY Glob R4 H T Glob KUSEIILACHI 4T : http://en.wikipedia.org/wiki/
Glob_(programming), E{&MIICEFFIER T LS % glob(7) FHH#) Wildcard Matching
N
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L

Redis il it MULTI, EXEC, WATCH %is% KL FE 5 (transaction ) ThfE. FH5 4L
T—F 22 TERITE, RE—WRE. WINFIITE M 0PLEH, 3 BASE ST
Wila], AR5 A8 AL TS S B B BT HALE P A iR, Bl E S P RTA S
PATEEE, RIGA R HALE P im i ar S iE R

PUTFR—NMHESFHITHIR, ZFSFHLU— MULTI 4 JITHE, BEEBZ I M HE
MAF S Y, Jah EXEC XN HEEZ (commit ) 4IRS 20T

redis> MULTI

OK

redis> SET "name" "Practical Common Lisp"
QUEUED

redis> GET "name"
QUEUED

redis> SET "author" "Peter Seibel"
QUEUED

redis> GET "author"
QUEUED

redis> EXEC

1) OK

2) "Practical Common Lisp"
3) OK

4) "Peter Seibel”

TEATFHETROHANES, BRITELSND Redis W] i MULTI #1 EXEC f74 % 32
HERE, WHIESPRHEZS NS RITHEAGFRIES BREE, X864 S gt
??EQD

ENATEFHLHERZ G, RIVE XN WATCH @5 A WER#ETNH, 38
WATCH 54> W) S2 30 3,
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A5 5 H L AT SRR R GOERN B, FTAAR R &5 K L F WA ACID #E5
%f Redis #55 (JETHE . —BtE . FRB M AT

19.1 SBHBHITW

— AN HEF N R B HGEE SL LT =1 B

1) F5IFG.

2) 2 AR,

3) HHEMIT.

AT TR MW X =N BTN, S IR B R .

19.1.1 EZ=BSEFE
MULTI fir 4 B ATHR 5 2 5 55 1O T84 -

redis> MULTI
OK

MULTI 54 0] LB PATZ ML N E PN EESFREVHZHSRE, XUk E
W R P RS R flags JBYEFHTIF REDIS MULTI ARUURSEMAI, MULTI 44 HSE LAl LA
HELTF LR R 3K

def MULTI():

# fTHAEHFR
client.flags |= REDIS MULTI

# #E OKE 4
replyOK ()

19.1.2 WmESABA
W A% P TAESSORAET, XANE R L A A2 S BN BIR 55 2T -

redis> SET "name" "Practical Common Lisp"
OK

redis> GET "name"
"Practical Common Lisp"

redis> SET "author" "Peter Seibel"
OK

redis> GET "author"
"Peter Seibel"

HHARKE, S—1FPmiRAHESREZE, REFBARGEXNF KM A
I7] iy - AT A [ B B4 -
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Q MR E P EE A S R EXEC, DISCARD, WATCH. MULTI W94 fr 4y o —
A, IRANRSS 28 BT XA o

Q SHAR, WRE P EXNGS R EXEC, DISCARD., WATCH. MULTI P44 4
LS A A 4, AR A BRSS 88 3F AL B PAT X N4, T2 A2 A —1F
FBAFI B E, SR % ik [E] QUEUED [BI& .

IR 55 45 FI 7 iy 2 J2 % A BRI S BP AT B R o] AR AR 19-1 SR#A

IR 45 #5250k B & i A

XANE U IEAL T 395K

X4 RE
EXEC, DISCARD, WATCH

BYMULTI ?

R SBAFF T WITX A
v ¥
[l % F iR [E] QUEUED i) 2 7 R [ iy 4 ) DA T 45 2R

B 19-1  BRg5as KW & A BOE R IZAT I 72

19.1.3 EH/FI

> Redis & P A HCESRE, XNMHFSREBEER P REK mstate 87 H
LifiiR

typedef struct redisClient {
/] ...

/1 FHERES

multiState mstate; /* MULTI/EXEC state */
Il wes

} redisClient;

HEREEGT—AHEFNI, UR—NCARGLHHTERS (AT LA S TR ) «

typedef struct multiState ({

/! #HWF|, FIFOF

multiCmd *commands;
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/1 BNRAEAITHK

int count;

} multiState;

FEAIR—D nulticmd KRIKHEA, BAPHEN multicmd SHERE T —4
EABM B R R, iEfE S LR . ML MS, UEASEWEE .

typedef struct multiCmd ({

!/ B
robj **argv;

/! EHREKE

int argc;

/] WA

struct redisCommand *cmd;

} multiCmd;

I LSt SE . (FIFO) #J7 ARFE A BN 4, 85 A BN i 4 2> Bl 3 B 4
ORI, TIHE A BN & U S8 B B T

BABIT, WRE P IERHATIA T e

redis> MULTI

OK

redis> SET "name" "Practical Common Lisp"
QUEUED

redis> GET "name"
QUEUED

redis> SET "author" "Peter Seibel"
QUEUED

redis> GET "author"
QUEUED

AR 2 R 55 7 Hs R % P oA 2 19-2 BRI E 5502

Q FBSEABE SET S BMAE T HFFIMES| 0 (i E L.

Q B ABANH) GET S BOMAE T F5FIMES] 1 8 L.

Q B=ABKA—A SET s Bl T HFIIMERS| 2 (8 L.
Q &5 AR A —A GET fr 2 #TE T HFAFIHRT 3 E L.
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19.1.4 HITES

WA TSRS B F P 0 1 IR 55 8% & 3% EXEC it , XA EXEC 46 L D8R
FWPAT. Med5 28 2ol X% P 3 55 BAF , PATBASI P RPN A %, BE R
i T A5 A 45 SR 4R (5] 45 2 P it

multiCmd robj*[3]
argv > StringObject [StringObject StringObject
ar "SET" "name" "Practical Common Lisp"
gc
cmd » setCommand
multiState
commands |»{multiCmd[4] multiCmd robj*[2]
count [0] argv StringObject | StringObject
[1] argc llGET'I llnamell
2] 2
cmd » getCommand
[3]
multiCmd robij*[3]
argv StringObject| StringObject| StringObject
argc "SET" "author" "Peter Seibel"
3
cmd » setCommand
multiCmd robi*[2]
argv StringObject | StringObject
argc "GET" "author"
2
cmd » getCommand
192 HHFKRE

EAEIF, W FE 19-2 Fram s IS, RESELMITHS:

SET "name" "Practical Common Lisp"
BEPITWS

GET "name"

ZEPATRS

SET "author" "Peter Seibel"

FBRZIEPATRS

GET "author"

BJa, MRS ERERIATIX P04 B A5 60 (] 2R (8145 % 7 i -

redis> EXEC

1) OK

2) "Practical Common Lisp"
3) OK

4) "Peter Seibel”
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EXEC 4 iy 52 BUR B AT URI AR D AUAS SR il i -

def EXEC() :

19.2

# RlEE G E LR
reply queue = []

# )G E S AT P EA T
# ERAANEY, FENMH, URBRRATH&L

for argv, argc, cmd in client.mstate.commands:

# PATRA, FREFANEEE

reply = execute command(cmd, argv, argc)

# ¥R B B B E R KR
reply_queue.append (reply)

# W REDIS MULTI #FR, LE P EEFEFSRA
client.flags &= ~REDIS_MULTI

# HEEPHABLSRE, BF:
#1 ) HEANAAA T RE
#2 ) BHESNF

client.mstate.count = 0
release transaction_gqueue(client.mstate.commands)

t BESHEPATERRERE PR

send_reply to_client(client, reply queue)

WATCH @< 8YSEI

WATCH 14— R W4 (optimistic locking ), ‘E Rl PATE EXEC g AT Z 01, WM
EBHE BRI, JE EXEC r 4T, BAESEMNEESZVA - EamiBy
T, MBS, RESEIELPITES, HmE ik ERREFPITERMH = FE

LT R—AN & AT R M )+ -

redis> WATCH "name"

OK

redis> MULTI

OK

redis> SET "name" "peter"
QUEUED

redis> EXEC
(nil)

# 19-1 @R 7 L 896 R Anfe R e
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®19-1 BABERRIUTH LR

it iE] B A EPin B
T1 ) WATCH "name"

T2 MULTI

T3 SET "name" "peter"

T4 SET "name" "john"
TS5 EXEC

FERS[E] T4, % P8 BN T "name" $KH, X% 4 A 1 T5 047 EXEC fr < I,
IR 5585 22 K WATCH USRI B "name " CEBHESL, FILRFIHIELEIITE & i A B35,
FHm % A R [E 2 [E A

AT T ORI N AR R WATCH % WSEBUREE, IS5 ARG R T P15,
IR RHER T, HWRFESFHE2IER.

19.2.1 {EF WATCH &< BEuRRRE
1™ Redis HHEPEERFFE —1> watched keys FH, XMNFHAEER A $ WATCH fiy
A WSHREORE PE R, A AR — MR, BER IS T B WA N 25 e R 2 it -

typedef struct redisDb ({
/] ...

// EFEW WATCH 4ir 4 W At

dict *watched keys;
N

} redisDb;

it watched keys T8, MRET2% 7T LAVE 2 H 0 08 MR 2o B4 FE SR IE ZE B G A, DA KB
SO P g TF A W A5 SRR PR A

B 19-3 2—4~watched keys FHEKRH], MIXI watched keys FHAFATLIFH .

Q &/ % cl Al c2 IE7EMEHLEE "name",

Q &g c3 IEENHE "age”,

Q &/ c2 Ml c4 IETEMME "address”,

A PAT WATCH 54>, & P4l LIFE watched keys T3 59k AL S HEFT ORI
ZEANBF, IR MR IA 10086, ARAK P ImHATUUT WATCH 425

redis> WATCH "name" "age"
OK

Al 19-3 /") watched keys FHUGHHEH ZE 19-4 FiaiRE, HPHELGE
IR c10086 9 st 1 NINIRAT i) WATCH v & 3 2 7 s i)



312 o

Fodg Iy LA

watched_keys watched_keys
e e R
"address" "address" —-’{ c2 l——l c4d I

B 19-3 —4> watched keys il

19.2.2 ISAALEIRREA

A R BOE E AT IE S A4, e SET, LPUSH, SADD. ZREM ., DEL, FLUSHDB
F%, EWFTZE S WA multi.c/touchWatchKey R ¥ X watched keys F i
TR A, AEREA R P WIEE RN g sud fBEER, WREMIE, R4
touchWatchKey BREIH BB B A% P %G #Y REDIS_DIRTY CAS #RiRITHF, Fw
P& IR T IE & E R e AR 2y 1727 N

touchWatchKey PREHIE AT LA LA T PAARHS R Hi iR .

def touchWatchKey (db,

1944 4T WATCH 4 Z 5 #) watched keys F3i

key) :

# WRE key H#E THIEEH watched keys FHF
# MARAEDH—ANEP A BRI key
if key in db.watched keys:

# B FTA AR key WEF 3
for client in db.watched keys[key]:

# AR

client.flags |= REDIS_DIRTY CAS

AT, XTI 19-5 B watched keys TSR :

O R # "name" HHM, 4 cl. c2. c10086 =% /' % #) REDIS_DIRTY
CAs R BITIT.

Q W "age" #iEH, A c3 M c10086 BINF i REDIS DIRTY CAS #x
PHBHTIT .

Q R "address” #BEH, 4 c2 flcd BAE U4 REDIS DIRTY CAS &
PR BATIT .

watched keys

"name"

— c1 | c2 | c10086 |
> c3 [ c10086 |
—*{47c2 }——ﬁ c4 l

#19-5 watched keys F#t

nage"

"address"
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19.2.3 ¥IMESEELE

LR 55 AR K P AR EXEC fr A, IR AB[BEMEXNF 2RI T
REDIS DIRTY CAS fRiHl e HE & & h
P | zPsmmssgkeecas |

Q 4R % 5 % % REDIS_DIRTY

cas WREE®WITIT, 4B
FPuwmBTiE sy, Z20HF
—REEZuERd T, EXH
WHRT, ZFrERENFEFCE | menmerwncnns | | sozrwnznes |
KRR, LIRS 552164 -
ooy B 19-6  fRFAHIBTREINITH S IR

Q WR% %R REDIS_DIRTY CAS PRyURAWITIF, B4 ULEHE F o W v Y BT A ik

WA B EHE (REE R WIETE ), BSMARTLN, RS HEHRIT
% iR AL XA .

XASHIWT R A PATHE S 0 B AR R E 19-6 kiR,

ZAGF, XFFE 19-5 Bi/Rf watched keys FH¥H, WMRENZF 5 "name”
Bt TS (HiIndhfT SET "name" "john"), #B4A cl. c2. c10086 =NE R
REDIS_DIRTY_ CAS pRfUR8ITIF. X =/ % F o] IR 55 8% K 3% EXEC M2 WeHE, R
FESEAPITENRENES, DIHRFIESE ST,

19.2.4 —EER) WATCH BEFHITIERE

Hh T i — K WATCH 4 WiafE X, iERITRE —AHH WATCH B 55 NTF IR
B M BN AR

BRI YAIE A c10086, MBIEE watched keys FHLEK MSFPRAINE 19-7 iR,
2% c10086 HATLAN WATCH 42 )5 -

cl10086> WATCH "name"
OK

watched_keys T3 B H 2= & 19-8 i IRE .

&
REDIS_DIRTY CAS

WRRECLITH?

watched keys watched_keys
"name" "name” | c1 || c2 |»{ c10086
"age” nage"
[ 19-7  $h4T WATCH %5 4 Z 8 19 B 19-8 4T WATCH %42 J5 Y

watched keys St watched keys FHiL
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B Rk, &P c10086 4k IR S5 A% K ik MULTI %, I —A> SET S AR5
BAS1 -

cl0086> MULTI
OK

c10086> SET "name" "peter"
QUEUED

BAEIXR;, B— NP c999 MRF AL T —&K SET 4, ¥ "name" BEM{HIX
BT "john":

c999> SET "name" "john"
OK

cO99 AT XA SETfir & 2 F B IEZE MW "name" 8 # T & % F* 3 i REDIS _
DIRTY_ CAS ARRBTIHF, HPaHEE Py c10086,

ZJG, % c10086 [ iR 55 #% K ik EXEC w2 W&, B c10086 M) REDIS_DIRTY
CAS PR EEWITIF, FrURFAEHHELIITERZH S

cl0086> EXEC
(nil)

19.3 ZEFHHYACID MR

LG R RZRXBIEES, 5% acID WK I H %5 ThRE A T B E 2.

1E Redis 7, FHFH L REEF R FH (Atomicity ). — B ( Consistency ) F1 & 2t
(Isolation ), Ff-H 4 Redis iz 7 FKAIFE WRFAMB TR, FHFBEATMAYE ( Durability ).

PLUF WA/ N 45 43 30 % 3 A B A T 18 .

19.3.1 BFH

HEAARTFHROE, THEESES PO MRELE - MEERRIYT, REFEA
MPATHES PRTAERE, E48—MRERAIT

XtF Redis M2 55 HRER UL, 355G MM AR S HEMIT, BEAM—NEAR
1T, Hik, Redis WFEFEREFIREFHEM.

AT, LUFBARNE—NRIIPATHES, FHPRIAGSEISIT:

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> GET msg
QUEUED

redis> EXEC
1) OK
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2) "hello"

SHCHIR, TR T— TR S, 055 B il A Bt ST BB S5-
AT, BT SRR AT

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> GET
(error) ERR wrong number of arguments for 'get' command

redis> GET msg
QUEUED

redis> EXEC
(error) EXECABORT Transaction discarded because of previous errors.

Redis ()55 55 A& 5 i) 56 2 BB P 35 55 B B R K BIAE T, Redis A 34759555 [m R HL
(rollback ), R 55 BAF s B REA - SAEDATIIEN H BL T H5IR, BAHF M GPERATT
%, HIEFES I PR A fr S ERPATSE R R 1k

TE P E AT, R RPUSH fr @ 7EPATIE B T 85R, HEWESmAohe
WEEPAT T %, FFHZRHITH A S A S EMR 0 -

redis> SET msg "hello" # msg@Z—ANFHH
OK

redis> MULTI
OK

redis> SADD fruit "apple" "banana" "cherry"
QUEUED

redis> RPUSH msg "good bye" "bye bye" # #iZ#ixtF/F % msg HATH RBHH4A
QUEUED

redis> SADD alphabet "a" "b" "c"
QUEUED

redis> EXEC

1) (integer) 3

2) (error) WRONGTYPE Operation against a key holding the wrong kind of value
3) (integer) 3

Redis 915 # 76 35 95 DI RE A SCR PR B UL, A SCHP 38 55 [ 8 2 DR by i b 2 2% B4) 2 E
Redis 38 3K & R BT £ B AN, I HAMIAN, Redis 255 B9 PAT 45 DR H#B 2 S
FREFR AR, XA UOE F R MBETT &, TR 1 KPR A = SR8 b B,
BT AN B 5k Redis FFRF 55 RIRIIRE.

19.3.2 —HH

H5EA-BMRKNE, MRBEEENTHES ZAR K, BAEFRFHITZE,
TR HFREPATRY, BN R B
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B R REIREM S B EA S E LMK, TR E Rkl R R TREEE

Redis 3 o 14 15 A4 45 DR A AN 8 B ) BT R PRUE S 55 1) — B, AR =A/N19H 2031l 4y
=/ Redis FH AR, H UL Redis RN 25 b ab PR L5, AT {35
% —BHER

1. ABASEIR

ME—-ANFHFEARMGESEES, HATHEAEFE, REGLSOEAERSE
L, R4 Redis BHEARITXNHHSF .

LV RREIRBIT, BAE P el m 35 AR — N AFEER A4S YAH0000, LA
% PR A 55 2 BR 55 AR TR 4 AT -

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> YAHOOOO
(error) ERR unknown command 'YAHOOOO'

redis> GET msg
QUEUED

redis> EXEC
(error) EXECABORT Transaction discarded because of previous errors.

B R 55 28 SR AT A BLE B R M BIFR I E %, FTLL Redis T4 H—BMEA LB
A A BN IR B H 55500
7 B

Redis 2.6.5 ABTRINBAEIRALIE

ARAE ALK, 4 Redis 2.6.5 ARTO9IRA, B A @A EANREAZ P L 4 T 4547,
FH—HTAPIT, RERIITHPLSRCIEREERANRG TS, A TFTRERDR L
Redis 2.6.4 JAA Ll iX#y, TAFE, FHTUEFHIT, 1228 RHNKE SET 44
o GET A #MAT T, m45i% 469 YAHOOOO M4k Zw4 T .

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> YAHOOOO
(error) ERR unknown command 'YAHOOOO'

redis> GET msg
QUEUED

redis> EXEC
1) OK
\__ 2) "hello" .




F19% ¥ # o 317

B 444 R M A R AMATIN, Pk Redis Re 2 X 2 MATAR G G4, Ak, Bk
£ 2.6.5 VART#I MR A F, Redis F4569 — M AL RSN A4EIRH A,

2. UTHIR
BR T A BB AT AR R A SR LASE, 355530 AT RETE PUAT B 72 b R AR 4R
KT EPERA AT BB R 7«
Q PATHERE PR A R IRER — SR RETE A AR B IR 55 4 K BLIO A IR, X BAFIR R4
T iy & PR T I Bl 22
Q BIEEFES HPITE R RAE THIR, REBUASHHESOHAT, B8kEEH
THESPRTHHMGS, HFHESPTHGS (BFEMTESIIAERNER) A
BB A R
XSO S PAAT T SR IR IS B AR S 3 55 PRAT I B e o ML B IR 22— o
e T HRR XA E1 79, HATE S SET K H# "msg” WEBR T —MFHFHE,
RIGTES 5 B 258X "msg " 8PUT HBEH THIRMA RPUSH %, XH 51 K —MEIR,
I HixFpgiir RAETEH S5 AT (HRERA-SIIT) MR

redis> SET msg "hello"
OK

redis> MULTI
OK

redis> SADD fruit "apple" "banana" "cherry"
QUEUED

redis> RPUSH msg "good bye" "bye bye"
QUEUED

redis> SADD alphabet "a" "b" "c"
QUEUED

redis> EXEC

1) (integer) 3

2) (error) WRONGTYPE Operation against a key holding the wrong kind of value
3) (integer) 3

PNTER S AT R, AR 28RS SRk, FFSEATAL A A R A 2,
JIT LA S8 H 5 i N2 B PR B, R Sxh 35 55 19— Bot: = A AR fT

3. IR B2 EN

UNSR Redis R 55 AR TEDATEE 55 L AR P EAL, IR AR IR 5585 B A I RE AL, W]
AEA LT H B B -

Q WRARS BT ELFAMK AT, AR ZERBEEEREZE AN, B

IHE BB .
Q WS #2177 RDB BT, MAEEFHRENAFBORA B, FAMRSES
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AT LR R ILA B9 RDB SRR B, A THS 2 e id IR 3 — > — Bk 3. an
FRAB AT HLE A RDB 30, IRAERZ /G MR R RZE AR, Tz A8 E
SR,

Q RS #%i81T7E AOF BT, IAERFHRENIAXFEA B, HHNIRSF
an o] LURYEILA B9 AOF U SRR 20HE, I TTRF 208 b SR B — 1 — BUpiR 4.
RIAB| AT AOF U, B4R Z )5 MBER R 2 B Ry, T2 B8R E
B,

Lk LRk, it Redis IR AHBTEMARF AT, FHIITHEREEEIIA

SR B P R — B

19.3.3 [REM%

HHEHRBETEIERR, BEEREEPA SN ESIFLMIST, ST FEFZEBALTAM
i, I B RORE T HATHI S 55 BT IATRI 5 7 A 4 R e 2R

R4 Redis i ALK T RRIATHES (UIEFFIINFRMGS ), HEHRFHRIE,
FEPATH S A0 3 5 #1708, Bk, Redis M35 SRUSBTHIREZETHW, HH
HE SRR AREER.

19.3.4 MHAM
HEWM AR, Y —DFFPATRER, PITXANEFHBNERC LB
KAV BT (LeaniEat ) Bm T, BIERFS[EFFIITREZEEI, PITHESIE
HERMASEK,
KA Redis B3 55 A 2 7 50 F BA S (0 3852 T — 4 Redis fir4, Redis I A HF 5
RUEMBIMIFFALTIRE, FTLL Redis 55 MM AEH Redis BT MR A DLE
O YRFEB/ELFAMMANGEEXTBER, ESAEAEWALE: —B RS SEL,
AL 55 B AE N T A IR 55 4R B AR £ K
Q MR%5AFTE RDB FFAMBA T ZIERS, MRS58 R STEREE IR R -1 it , A
AT BGSAVE fin4, MBAEEHITRAERE, HHRLPITH BGSAVE AREfR
RS S BAEE — H AFRIE A HE, Fit RDB HFAMEXTHESWAEATH
Atk
0 YR %B2ETT7E AOF FAMERX T, I H appendfsync @IMMEHN always AT,
BFASEPITMSZE MR (sync) PREL, Kifiv4 508 IE #h AR A7 ) 8 £ B
T, FENXFECE T MES2EAEW AR,
Q MRS 252177 AOF FFAMMR AT, H H appendfsync I H{E N everysec
B, BRSSP —-KRGSBAERER ., HAEILATRBESE A EESFRAZN
H—ep 2z, XATRESERFFBIEER, FUXMEE FTHESARAHAY.
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0 YR%EB1T1E AOF HAMAER T, HH appendfsync BIH{EN no i, FEFF
2238 HERAE 2 G ke U g ] b Re i & BUHE R 20 2008 8 . PR O 35 55 308 mT BB FE S5 1 R
fud R EL, TUXMEE THRHFESAEAm A,

no-appendfsync-on-rewrite ft B i% I Xt it A 148 R0

# ® it M no-appendfsync-on-rewrite ¥ ¥A B 4 appendfsync i& M
# always X # everysec ¥ AOF # X L # X 4 A, % no-appendfsync-on-
rewrite it M & FAr AR A8, & ¥ AT BGSAVE 4 4 3, & BGREWRITEAOF 4r 41
], MRS AH AL AOF XAF#ATRF, Am AT Y /O fE, 2R
— %k, %£F “always B X &) AOF H AW TUARIEFF O & H" X — 48 R EF R
2, BAHEMRS BAFIE*T AOF XH#ATRFHE, FHLRTRLAAENMEL,
B, wwRIRFS BT no-appendfsync-on-rewrite M, A L FERE B
AT/ always X8 AOF HAZ T, FHLRALAMAMK, EKIABRE T, no-
appendfsync-on-rewrite & FXHKE, J

o

At Redis FEAH AR FiEfE, fE—NHESHERJEIN L SAVE 44 BT DMEIESE 5 19 i
At

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> SAVE
QUEUED

redis> EXEC
1) OK
2) OK

AN R Ay X A Ak R KA, BT DA AS BAT LRI

19.4 ELZOM

O SFHRMET -FlZ I aTE, R, AFBITHILE .

Q 2L 2WABRBIFEFIIG, Rkl (FIFO) BIIUFHAT.

O HEEHTEBRPASE PN, LSS PRTE aSHEIITEEZE, 5
ALREER

Q A WATCH fir % i) 3 %5 28 % 7 I A M PR A B 7E 08 2 /) watched keys F
Sh AT ORER, HEBEX, BFESKA BN BERENE PN REDIS
DIRTY CAS #R#&FTH .
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QO HAEZE F i) REDIS_DIRTY CAS FRaERBEITHES, RFAFA SIITE F mdsc
%, BUEEE, REBGIELPITE RS HHES.

Q Redis F 5 S ERA ACID P T, —BHEMREHE, YRS HE1TE AOF
FFAMBX T, I H appendfsync SEWMEN always B, FHFBEA AN,

19.5 Z3HEN

Q 4R AR ACID A& 4H T ACID HEFTRE X : http://en.wikipedia.org/wiki/ACID,

QCBIEERGLA) —PHE 6 B (REMEXK), WHE, FHHER. HESFE
AT T itie .

Q Redis B A7 M EH (355 ) CRICR T Redis MBI H SRR ITR, LUK Redis &
FAHRFESBIRRE . http:/redis.io/topics/transactions
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Lualii A<

Redis M 2.6 A FF 15| AR Lua BIAH) 25, @3 ERS 2Tk A Lua 375, Redis &
P A LAE ] Lua AR, B 3EAE IR 55 2% v i T Hb AT 21 Redis 14
Hodr, i EVAL 44 0] LA E B A B A 1 7SR A

redis> EVAL "return 'hello world'" 0
"hello world"

1 EVALSHA 14 W AT DAARHE B AS () SHA 1 B 36 A Xt A B4 75R M, (HiX 44
FLRBEIGFNXT O] () BRI AS 201 2 /D8 EVAL A2 BT —Ik .

redis> EVAL "return 1+1" 0

(integer) 2

redis> EVALSHA "a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bd™ 0 // bk —AMEEEK®F

integer) 2

R X AN B 0% B A A 8 258 SCRIPT LOAD 14 # A3

redis> SCRIPT LOAD "return 2%2"
"4475bfb5919b5ad16424cb50£74d4724ae833e72"

redis> EVALSHA "4475bfb5919b5adl16424cb50£74d4724ae833e72" 0
(integer) 4

AFREXT Redis %5285 Lua BIAA LR ZEANIWAHTNH.

B, AT Redis RSB PIEIL Lua REEREA SR, 08 Redis X} Lua P55 i
77 REeAE ek, T ok S8 i X A P AT Lua BIAS =4 T A4 8w FpR &

BE, AEHNAE Lua AEHTUMENBDNAM, E114 512 7 5TAT Lua A+
{1 ) Redis fir 2 BIHZ P, LA R STIRAFE A MRS 2509 Lua A M IAFZH, THRHAE
F o ] UHGE A H (4 Redis i 2 7EATHY, IRS54F5 Lua REMACE SR, M T iRHAF
S B T BRA% SCRIPT EXISTS 4 I A< &2 ) T RE 9 sC 91 L B

EXZE, REHNG EVAL S EVALSHA wn % W) SCHLFHE, B Lua BIA7E Redis
AR 55 #% vf 2 dn fo Bk PR AT B9, FF X B A 9 19 4> s & ——SCRIPT FLUSH fn 4. SCRIPT
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EXISTS 54> . SCRIPT LOAD f54 . SCRIPT KILL %54 B 3C SR B AT 48 .
)5, AFELUNE Redis 78 F MRS 28 2 6] & ] Lua BIAS K H BEVE AR ZERISEH .

20.1 BIEFEBH Lua IME

A T 7E Redis I %5 #8 H $04T Lua JIA<, Redis 7EMR S 8% Wik T —> Lua 3£3% (environ-
ment ), XX Lua BT T — R 5Bk, MIfi#HLRIX 1> Lua FREERT LA /& Redis IR 55 2%
M.

Redis iR %28 61 IF BB Lua SRBERYEEAS S #2 B LA T 2B BRA1AK -

1) B — AR Lua 3788, 2ZJE TR BEERZE XA AREHITH .

2) BAZAREUES| Lua ABEE M, ik Lua BT DL 3080 ok B0% S oE 17 BUE 84 .

3) BIELRHEM redis, XNEEAET T X Redis FHFTIRIENERE, HAIHTFLE Lua
A 4 FT Redis 21 redis.call EREL,

4) {#i FH Redis A il B9 BEAL PR EOR B4 Lua A K7 A BIVE R RBEPLeRE, M i ke 5 7E
A G5 | ABIE .

5) BN HE R Bh KL, Lua FR5E0E XA H A4 s BORXS — B4 Redis fir 4 45 £ 4T
HEFF, AT TH B X o iy & AT 8

6) B redis.pcall REAIEETRIR S FHBIRE, X pREAT AR PEANM SR B .

7) % Lua AP 2 RATHTHEY, Bk AP EHAT Lua AR SRS, HHEIY
2 JRAE RN E] Lua 55

8) KT AU AT Lua R AFRIR S 2R REN Lua BT, F/HPITIRS 815K M
Lua B4, PR SAD/NTTR 5 BN GaX P B

20.1.1 6U& Lua IKE

TEBIFIR X —2, IRFAFE ST Lua 89 C API BR%{ 1ua open, BIE—## Lua
ﬂ:ﬁo

A 1ua_open FREEIE M R 2 — 1AM Lua 788, K 7 ikiX A Lua FREEW] LA 2
Redis FERAEZOR, T ORRSGFAREXTX /S Lua FFEEHAT— RIIB

20.1.2 EAREE

Redis {824 Lua FFEMZE—2, BURK LT REBUEBRAD Lua 55 B .

Q ik % (base library ) : X 4> FE 4 & Lua A9 #% 0> (core) B ¥, U assert.
error. pairs. tostring., pcall %, H4%b, R T BiIEH P WA HEIA
ALY, FEFH loadfile RREISHMIE.

Q E#JF (table library ) : XNFEGEH TABERKNEFAEE, LW table.

concat., table.insert. table.remove. table.sort %,
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QO FAFHRFE (string library ) : 3 EAL & I T A0 B 49 88 0938 FH ek 8L, LA A T30 5
MR T ARN string. find B, X FAFBHTHERXILK string. format
R, BEFMNPEKEN string.len BRE, XN FMFBHHTEE N string.
reverse FRE%E.

Q ¥¢FE (math library ) : XANFERAME C IEREFENED, BAFEITELIHEL
math.abs BR¥, REIZANEHHRAKEMR/IMEN math. max BHF math.min
PREL, B K AR math.sqrt PR, HHEMEM math. log REE.

Q ik FE (debug library ) : X PERME T X B F T ERK T O R E, Xt
JF % 8 8T F U ) F 1 debug. sethook BR # A1 debug.gethook PR, iR
1] 25 & oA KM 56 {5 B B debug.getinfo PR, A X4 & 04 1 debug.
setmetatable BREL, KRBT ITHIER debug.getmetatable PREE.

O Lua CJSON J# ( http://www.kyne.com.au/~mark/software/lua-cjson.php ) : X~ & HF
4b P UTF-8 4if% i) JSON # X, H P cjson.decode ¥ —1 JISON # X 19F
o ep ity —> Lua{E, 1l cjson.encode BREUE — Lua {HF %1k~ JSON 4%
R FRFH .

QO Struct JE ( http://www.inf.puc-rio.br/~roberto/struct/ ) : X 4~ £ Al F ¥E Lua {E 1 C 45
9 (struct) Z A FEATH#, R struct.pack ¥ XA Lua HITRM— KL
( struct-like ) F4FH, MREL struct.unpack MM —PREHWFHFEPRONE
> Lua {8,

O Lua cmsgpack /& ( https:/github.com/antirez/lua-cmsgpack ) : X 4~ & | F 4 B
MessagePack &I EHE, H+ cmsgpack.pack BRECH Lua [EH55#: & MessagePack
BiE, 1M cmsgpack.unpack EREUHF MessagePack EHEH5# K Lua {E.

A FH X L Ty B K PR U, Lua BAIAS AT LA BN AT Redis -2 2R15 A RHE £ T

=/ i T (oA

20.1.3 BIEE redis £B5FRE

TEX—4, R AELE Lua P A1 —1 redis £ (table), K EE WL RE
B, X redis BEEEFLIT R
Q A TFAT Redis fr2 A redis.call fil redis.pcall pREL,
O FATFids# Redis Hi& (log) B redis.log pR%L, LAKAR M HESRS (level )
H#: redis.LOG_DEBUG, redis.LOG_VERBOSE, redis.LOG_NOTICE, LA K&
redis.LOG_WARNING,
Q HATFIHHE SHAL KB redis.shalhex BR%L,
Q HTFEREEIR{EEN redis.error_reply BR¥(fl redis.status_reply ¥,
EXSepR B, BREFHAUREENER redis.call BBEF redis.pcall KA,
X P R, FP AT LU EEAE Lua A AT Redis 74 :
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redis> EVAL "return redis.call('PING')" 0
PONG

20.1.4 {5F Redis BHIRIBEHLREEE R Lua [REAIREHTLEREL

R T AR IEAR [R] (A T LAZEAS 6] B MLAE b = A AR R 45 5%, Redis ZER T A & A RS 2%
) Lua A, LK Lua BRE5HE A RE, AU TCRIVER (side effect ) MI4lpR%L ( pure
function ),

B, ZEZHIEA Lua A5 math REUES, HTARBEVIER math. random B
¥ Ml math.randomseed PREFEP WA BIMEAR ., ENASF S Redis X Lua 8 M L EIE
=K

H R XATRE, Redis @ A H 09 RECER T math FEHJRA K math. random pREFN
math.randomseed R¥, FHEZ/E A REA LU THRHE:

Q %t FAAFE A seed ki, math.random S =AM FE M FEVLEF S, XA REOE—1

4l R
Q BRIEAEM A ff fl math.randomseed & X HiE M seed, 75 W KEFTHAR,
Lua FRIE#R(E FHE E A math . randomseed (0) BAIEPIERIL seed o

Filtn, AT EA, FRATATLIFTED seed {4 0 Bf, math.random X FHjA 10 &

1 A=A MIBEDLF 3 «

--random-with-default-seed. lua

local i = 10
local seq = {}

while (i > 0) do
seq[i] = math.random(i)
i=1i-1

end

return seq

T PATIX A MIAZ AU, 74 FEER AR ) -

$ redis-cli --eval random-with-default-seed.lua
1) (integer) 1

2) (integer)
3) (integer)
4) (integer)
5) (integer)
6) (integer)
7) (integer)
8) (integer)
9) (integer)
10) (integer) 2

BE, MRERNES—HAREE, A math. randomseed ¥ seed &2 10086:

~N R s s W
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--random-with-new-seed.lua
math.randomseed (10086) --change seed

local i = 10
local seq = {}

while (i > 0) do
seq[i] = math.random(i)
i=1i-1

end

return seq

AR 23X A A A= R BE LB 5 K I BRIA seed {B 0 FHAE BB BEALAF SR -

$ redis-cli --eval random-with-new-seed.lua
1) (integer) 1

2) (integer)
3) (integer)
4) (integer)
5) (integer)
6) (integer)
7) (integer)
8) (integer)
9) (integer)
10) (integer) 1

W W =N

20.1.5 GUEEHFFFHEENEREL

b=/ UEE], BT B AR A B R A R RS A AR — B B, Redis Xt

math JEf) math.random BEEH math.randomseed BREHET T &k,

X T Lua ARG, 55 —ATT BB A A — SO 893 7 BAREEA A Ao E MR 6 2o

Heand F—MMES KU, FHAESITREHIIREFE, BrABEREERITREEEM

EATH S5 R AT REFF A
FEFEXMERHIT -

redis> SADD fruit apple banana cherry
(integer) 3

redis> SMEMBERS fruit

1) "cherry"
2) "banana"
3) "apple"

redis> SADD another-fruit cherry banana apple
(integer) 3

redis> SMEMBERS another-fruit
1) "apple"
2) "banana"
3) "cherry"
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XA TR fruit 4 another-fruit EAATHILERTEMEIK, HEH
HEAMITRE KT AR, SMEMBERS fir4 (i Ht =4 TR 4528

Redis ¥ SMEMBERS X # 76 AH [F] ¥ 48 4 I 7l GB 27 A= A R th 9 aw 2 FR 8“4 A A
EMERAS”, XS

O SINTER

a SUNION

Q SDIFF

Q SMEMBERS

QO HKEYS

Q HVALS

Q KEYS

F T BRI AR AT EN, RFB/EN Lua AR E— N HEF MBI R
redis compare helper, ¥ Lua AT M HEAHEHENGESZE, BESME
i __redis__compare_helper fEJXflLeki%t, AZNAM table.sort BRET A2 KR
A —UKHERY , AR CRUEAH [R) P85 8 A2 S 7= A AH [R] 4 o

2N T, WER AT Lua AR P X} fruit 25 fl another-fruit £ & AT
SMEMBERS fi5%, HAMANHAKG HAHRMER, FOVEAC 2% SMEMBERS fir 4 14

AT HHEF T
redis> EVAL "return redis.call ('SMEMBERS', KEYS[1])" 1 fruit
1) "apple"
2) "banana"
3) "cherry"
redis> EVAL "return redis.call ('SMEMBERS', KEYS[1])" 1 another-fruit
1) "apple"
2) "banana"
3) "cherry"

20.1.6 Bl redis.pcall REHEIRIR S HEN R L

EX—%, REW¥N Lua QI 24 redis  err handler H45iIRAL
PR, AP redis.pcall REIAT Redis T4, I HBHATHI 4 HBLEE ERET,
__redis__err__handler BURITEVHHAEAURS BORIEAL A S8R TH, AP
BEI(E

AT, ARE P E R IR S B ATLAT Lua B

- %1
%21
-~ %317
return redis.pcall ('wrong command')

B2 I 55 K 17 7 2 R[] — B IR -
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$ redis-cli --eval wrong-command.lua
(error) @user script: 4: Unknown Redis command called from Lua script

H @user script B R AP E XA RS, M2 /ER 4 WA 4% AR RS AL
F Lua JIA R 0YFT

20.1.7 {RF Lua NLBHE

FEX—4, IR 2RHERT Lua SR P2 RITEHTRY, SiRMEARS AR HHAA SN
SCEH local REF MK HISMY 2R RN Lua A5 HH
R 2 RAR R R, S — AR 2R R, RS ARAR S — MR

redis> EVAL "x = 10" O

(error) ERR Error running script

(call to f dflad3745c2d2f078f0f41377a92bb6f8ac79af0) :
@enable strict lua:7: user_script:l:

Script attempted to create global variable 'x'

Brutzst, ERR—MAFEN SRR BT IR — R

redis> EVAL "return x" 0

(error) ERR Error running script

(call to £ 03c387736bb5cc009ff35151572cee04677aa374) :
@enable strict lua:14: user script:1:

Script attempted to access unexisting global variable 'x'

Ait Redis HAZE E AP BRCAFEN2RER, FTLUFEHAT Lua BIA KBS, S20HE
WD, DR IRBEN T EFEN SRR .

redis> EVAL "redis = 10086; return redis" 0
(integer) 10086

20.1.8 1§ Lua RIBRFHIRSHAERHY lua BHEEE

5tk B — RSB, Redis IR % 255 Lua 355
BB TAERI S R T, AEREHX—4, RF4H redisServer
220 Lua RES IR &5 28RS/ 1ua BHECEGESR, W ‘s
& 20-1 s, lua - Lua®f 5y

A A Redis fiff Fi &3 47 4619 757 SR BUAT Redis A5 4,
B AFEAE (T R B, | R AH — AR
B Lua SRS BLEEAT, L, B4 Redis %28 H  F20-1 RSARE A Lua 38
L — Lua HIEHIAT,

20.2 Lua REWMELEYE

B T QI IEE Lua 258, Redis RS HRERIE T WA T5 Lua FRELHATUMER
A, ENHIRATIAT Lua A1) Redis e 2 IE S0, AR TARAF Lua A
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lua_scripts F#l,
R R BB/ INR S35 A AL

20.2.1 {AEFiR

R A 04T Redis iy 0204 AR B & P R, FrLAH T 3047 Lua BIA 42 & (1) Redis
fir4, Redis lR%#5% 18 Lua BRRAIE T — MK P, FFHXMIE P iR A ST Lua
A 4 & BT A Redis i o

Lua A redis.call lEE#H redis.pcall REIFT— Redis s, TE
SERLLA R A BR

1) Lua M8 redis.call REEH redis.pcall BREAE BT ELA IR F

2) thE P it A A P T i 212 i 2 AT 4% o

3) A PATER BT E P infe A e ML, IR NPITERE B S hE P .

4) thE P imEl S PATAR FI A4 R, XS4 REF 4 Lua 7145,

5) Lua MR RRIGLSERZE, HRERRMA redis.call BREEHE redis.
pcall pR¥L,

6) BRI RE redis.call BB ELH redis.pcall RS HASERIEN B
3B (R 1R [ 25 REDAS o i i FH 3 o

B 20-2 B/R T Lua BIAZEVEF redis.call sR¥ET, Lua 35388, th&E P, s HdT
B=FZEAEGEERE () redis.pcall REEFAKNEEFETBEBE—HFHR ).

L 1) f£i%redis.callp%L t iy
u BENLTHIRdisHS % | 2 BHIEANTERNIGT | 2
a B |
5§ | 4 WedsREEAwaFE | | 3) BEASNHEER | &
1 didn 5

& 20-2 Lua BIA$HAT Redis i @SB
AT, B 20-3 BT Lua BIARTZESATUAT 6t .

redis> EVAL "return redis.call('DBSIZE')" O
(integer) 10086

Lua FR5E ., th o, fr & ATas =& Z M R .

1) f£3% DBSIZE #3k % 2) #DBSIZE 4 {5 43T 2804 T
4) Y S5 5 10086 5[4 Lua b ; 3) 35 [ 6y 4 () AT 45 R 10086

A= o
ENESD

[#] 20-3 Lua iA$44T DBSIZE 40 (3815 4 5
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20.2.2 lua_scripts =FEi

BR T A% Pz bh, Redis IRS5#8 4 Lua BREERIE M 5 — MIMEL MR 1ua_scripts

FUL, XA F AN A Lua A SHAL B EGF ( checksum ), T3 (49 {H U] & SHA
B FIX L ) Lua A .

struct redisServer {
VAT
dict *lua scripts;
/] ...

}i

Redis IR %5 &% 265 BT A % EVAL fin 2 A7 19 Lua A, LR BT % SCRIPT LOAD fir
LA Lua AZRAES] lua_scripts FHMEH,
A, AR P () AR 5548 KX LA T 2
redis> SCRIPT LOAD "return 'hi'"

"2f31ba2bb6d6alfd42ccl59d2e2dad55440778de3"

redis> SCRIPT LOAD "return 1+1"
"a27e7e8a43702b7046d4f6a7ccf5b60cefob9bdo”

redis> SCRIPT LOAD "return 2*2"
"4475pbfb5919b5ad16424cb50£74d4724ae833e72"

AR 2R 55 281 lua_scripts 7 OB 60 & # SCRIPT LOAD 4 # A M = Lua 4, &
20-4 7R o

lua_scripts

"return 'hi'"

"2f31ba2bb6d6alf42ccl59d2e2dad55440778de3" —
"a27e7e8a43702b7046d4f6a7ccf5b60cefbb9bdd" |—> "return 1+1"
"4475bfb5919b5ad16424cb50£74d4724ae833e72"

[T~

"return 2*2"

& 20-4 lua_scripts = HLR B
lua_scripts FHAPWMEM, —ARLH SCRIPT EXISTS 54, 75— RLIHM
AEHhEE, AEREHIEMINES lua scripts FRAEXFIIAEF RV,
20.3 EVAL tp<SHISCI

EVAL f 4 P AT IR AT LA LT =58 .
1) RIEE P A E R Lua A, 7F Lua 5 H 2 L —> Lua RE.
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2) BEPURAENHAEAES] lua_scripts FH, FRpHRIE—SEA.
3) PATRINIZE Lua H8ERE LIRS, DAHORPITE P imsh € 1) Lua A<,
AR =AML

redis> EVAL "return 'hello world'" 0
"hello world"

Wl R, BN EVAL fir S HATH = AR

20.3.1 TENMMHIAERZEL

WK P ) IR 55 4% K3k EVAL %, BORPUTHEA Lua AR EHE, RS 48 B SEE MM
FEIETE Lua SRBE, A AMBIZAE L —A 5 XA BIAAEXS N Lua pR%C, HA, Lua A%
B4 FH £ RN AR SHAL BB (WHADFRHE) A, mRErE (body ) M
SEMAA 5,

AT, MTFas:

EVAL "return 'hello world'" 0

Feid, RS ASBAE Lua BEFE LU R EL:

function £ 5332031c6b470dc5a0dd9b4bf2030deabd65de9l ()
return 'hello world'
end

A R % Pmife AA R return 'hello world', MX/HIZAH SHAT KL F1K
5332031c6b470dc5a0dd9b4bf2030deabd65de9l, FFLIRBAI L FH £ 5332031c
6b470dc5a0dd9b4bf2030dea6d65de9l, MM REAIMAN S return 'hello world'.
s H R BORIRAE % P 3wl AR BIAA LUT 414t
Q PATIIA R BRAEF AT o, SEEIR A5 BAAR X R i ek R AT
Q i R SRR R L Lua FREEORIEIE T, WA T R L) TAER, JF Bkt T
LIRS

Q QSR EAS RS BT X R () PR ECFE Lua SR P9l St 20—k, R4 RZ i B4~
A SHA1 KA, MRS58 80AI IAE A RIE A A S a6 T, E#@ A Lua
PREOCRATINAS, X2 EVALSHA 4 W SE B IF R, RE1EN 4 EVALSHA fin % i 55
B 2B — Ko

20.3.2 BHIA{RFZ lua_scripts B

EVAL fig % BAYH) 5 AR T it AR BIARAFBIR S 881 lua_scripts Fit
HE, 2T, X Fad:

EVAL "return 'hello world'"™ 0

K, MRFSFMAE lua scripts FHMAFHEHRM —NEEX, HAPEH Lua A K
SHA1 #5&F0 .
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5332031c6b470dc5a0dd9b4bf2030dea6d65de91

M{E N Lua HIASAS B .

return 'hello world'
WINFRENT Z 5/ lua_scripts FHAUA 20-5 B,

lua_scripts

"5332031c6b470dc5a0dd9%b4bf2030dea6d65de91" > "return 'hello world'"

[ 20-5 BINFREXTZ G lua_scripts T4

20.3.3 HUTHIZARE

RN A SE R, B ALRIFS) lua_scripts FHMZJE, REGETEHT

—HEEAT . EASRZRORESSIE, ARIESIFHRIITIA.

BANMER AT A S BRI -
1) ¥ EVAL fn 2 EAME 4 (key name ) SE A S MRS KEYS B4 M

ARGV H4l, RIGH XM TEANE N 2/ R A Lua BRI

2) A Lua FEERL G AL B4 T (hook ), XA T AT LATE I IR RZ A7 16 Bl i,

k% P ¥l SCRIPT KILL fig 445 IEBAC, 303& 3@ i SHUTDOWN fin % ELHEE X R 55 %% o

3) PATHIA R %L
4) BERZATEE BT .
5) K PhAT BIA s BT 1R B 45 SRR A B & P bR S 0t b X LT, SERRIIR S5 AR A

IR (545 % 7 i

6) Xf Lua FREEAT 735 [ e

EAETF, TS

EVAL "return 'hello world'" 0

IR 55 4% 45 PRAT LR 30 A -

1) RO ABA 2 AT S HERE WA S, RSS2kl fZES keys

¥eH 5k ARGV B X —# .

2) A Lua A EEEERT A T,

3) £ Lua FBEHHIT £ 5332031c6b470dc5a0dd9b4bf2030dea6d65de9l pR%l.
4) BERERET .

5) 4T £ 5332031c6b470dc5a0dd9b4bf2030dea6d65de9l bR ¥ i 15 i 45 5

"hello world" fRAFFIE F utRZS B4 H 22 b X H ik .

6 ) Xt Lua FRBEHATH; 5% FISCHERAE
i, Wwd.

EVAL "return 'hello world'"™ 0
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PATH R — Bk, ZJE RS % R B ORAF T ) 5% v DX B TAT £ R AT 45 SRR 8] 45 BT EVAL
M HE PR LLT .

20.4 EVALSHA tp<8YsCIf

AERTHEAT A EVAL fn 2 BB i, B8 EVAL % AT 8 Lua A, 1E
Lua ¥ 5% B AR A — 5 XA A B9 Lua BR%, BRBMBFH £ BIEMN L 40 NFFF
K# SHAT HB AR, B0 £ 5332031c6b470dc5a0dd9b4b£f2030deabd65de9l,

HE A X Y BREE ZAE Lua R R E SGE, ARABMEAREMARNEARL, &
7 vt AT LAAR 48 B AS Y SHA 1 A 56 0138 18 FFT B AS Xof 1O 6) RS, TSR B BRATRIAS 1 H /Y, 35X
BiJE EVALSHA fig % i) S BUR

AT AR O AR i X — [ B

def EVALSHA (shal):

 BHEHERMLF
# #lm: £ 5332031c6b470dc5a0dd9b4bf2030dea6d65de9l
func_name = "f_ " + shal

# TEEXNBHRE Lwa KA FREFA

if function_exists_in_lua_env(func_name) :

¥ wREHEAFE, PLRATE

execute_lua_function (func_name)
else:

t WREBBRFFA, BLEE-NER
send_script _error ("SCRIPT NOT FOUND")

HABIT, HIRFAFPATIRAT EVAL fn 22 )5

redis> EVAL "return 'hello world'" 0
"hello world"

Lua 55 L E L T LA pR 3K

function £ 5332031c6b470dc5a0dd9b4bf2030dea6d65de9l ()
return 'hello world'
end

W% P T LR EVALSHA fy AR

redis> EVALSHA "5332031c6b470dc5a0dd9b4bf2030dea6d65de91" 0
"hello world"

A2 55 %% B So R e % P i AR SHAL ALK FN, KeAFeR% £ 5332031c6b470dc5a0dd
9b4b£2030dea6d65de9l BT Lua R5E, BRIME LR ZEBEHLHFE, TE
fIR %5 8% 04T Lua A £ 5332031c6b470dc5a0dd9b4bf2030deabd65de9l BREH,
HBHER "hello world" REILE ¥,
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20.5 HIAEEGHSHISTI

T EVAL %54 1 EVALSHA 34 2 8F, Redis 5 Lua AR XHHLSEAE N, B
114> 5 /& SCRIPT FLUSH x4 . SCRIPT EXISTS £54 . SCRIPT LOAD 54> . LA K& SCRIPT
KILL 154>,

R R A DA /N R4 FI %X P94 1) SEBLUR BT 4 .

20.5.1 SCRIPT FLUSH

SCRIPT FLUSH 1% F &R IR 5528 Br A Al Lua BIAH XMFE R, XML SBH0F
H# lua_scripts FH, XHBA K Lua ABIFEHEIE—FH Lua 3.

LAF A SCRIPT FLUSH #n4 S S0 RRS .

def SCRIPT_FLUSH():

¥ BAMATHE

dictRelease (server.lua_scripts)

4 EHMATH

server.lua scripts = dictCreate(...)

# XM Lua FF

lua_close(server.lua)

# AL —ANFTH Lua

server.lua = init_lua_env()

20.5.2 SCRIPT EXISTS

SCRIPT EXISTS #x 4R EH AR SHAL #I0F1, R RIS AT B 1 A B B 7 7E TR 55
e

SCRIPT EXISTS iy 2 R KA AL EMRBAEEHFAET lua_scripts FHRLH
B, AR RZaAH LAY .

def SCRIPT_EXISTS (*shal_ list):

¥ £RF %

result_list = []

# AW FTA SHAL R Hfo

for shal in shal list:

t BRERBAESLH lua_scripts Fi oy
# WmREMIE, RN REE
¥ BNHE, WEARTHFE
if shal in server.lua scripts:
# FER1LEF
result_list.append(1)
else:
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¥ FAHEEROKT
result list.append(0)

# EE P ORE B SR K

send_list reply(result_list)

lua_scripts "return 'hi'"
"2f31ba2bb6d6a0f42ccl159d2e2dad55440778de3" 7
"a27e7e8a43702b7046d4f6avlccf5b60cef6b9bd9" > "return 1+1"
"4475bfb5919b5adl16424cb50£74d4724ae833e72" ~—

"return 2*2"

20-6 lua scripts St

2B, X FE 20-6 Finf lua_scripts FHORUE, ATATAZEAT LA T WK
redis> SCRIPT EXISTS "2f31ba2bb6d6al0fd42ccl59d2e2dad55440778de3"
1) (integer) 1

redis> SCRIPT EXISTS "a27e7e8a43702b7046d4f6a7cctf5b60cef6b9bda™
1) (integer) 1

redis> SCRIPT EXISTS "4475bfb5919b5ad16424cb50£f74d4724ae833e72"
1) (integer) 1

redis> SCRIPT EXISTS "NotExistsScriptShalHereABCDEFGHIJKLMNOPQ"
1) (integer) O

MIAZE R AT, BR T e — S AZ A, HA RS AT L 4 B A A A TR S5 2 b

M sm
SCRIPT EXISTS %4 #i5F— kA3 % /A~ SHAL &4, R H A SHAl BBF KKk, T
VAT 25 F % Kkt ATmlaX

S8 SCRIPT EXISTS 3Fr FIF AT E 1lua_scripts FHMEME, MR lua scripts
F 4 HUH T 528 SCRIPT EXISTS v 4> (i, B4 F i ST ERTF Lua A9 SHAT K56 A
BATLAT, HATERAF Lua WAL L, lua_scripts FHBEAFHAA SHAL KK,
MARAF A A SRR 20 T SCBUAA S TR, P40 B0 A A 50 RY 5 Xt 4 & ) 2 g
LHFRNA .

20.5.3 SCRIPT LOAD

SCRIPT LOAD 54 T i F 18 A1 EVAL iy & AT A B UK AT BT 25 58 & — B @l
oA Lua ST 0 IAS QI AN O] K pREC, ARG PR IIAMRAFE] lua_scripts FHLE,
AT, RBNHATUAT @2

redis> SCRIPT LOAD "return 'hi'"
"2f31ba2bb6d6a0f42ccl59d2e2dad55440778de3"
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AR 2 iR 55 #5445 /£ Lua FREEH G2 LU s gL

function f_ 2f31ba2bb6d6al0f42ccl59d2e2dad55440778de3 ()
return 'hi'
end

W4k "2f31ba2bb6d6adf42ccl59d2e2dad55440778de3", {H K "return
"hi'" WEEXNEMPIRFARE lua_scripts FHEE, WHE 20-7 Fzr.

lua_scripts

"2f31lba2bb6d6alf42ccl59d2e2dad55440778de3" |—»"return 'hi'"

[8 20-7 lua_scripts 74

SEM T XL R S5, B Sk AT LAE i EVALSHA fiv % e $h A7 Al i $ SCRIPT LOAD
TS BARIA T «

redis> EVALSHA "2f31ba2bb6d6al0f42ccl59d2e2dad55440778de3" 0
"hill

20.5.4 SCRIPT KILL

MBERF#HZE T lua-time- —
limit BB, IR47EMUHAT Lua [ s
FIAZ T, RS54 AR AE Lua JA85E BLA -

B — AT (hook ).

8 i Ab PR A A B fT ], &

EMKENACZEST T2 KAE, R T
— BT EAMANZANEEZ2E [ annen =
o T lua-time-limit ¥ W % & 1
B, R B 7E B A a2 A7 /9 8] BR
b, #ERZGA SCRIPT KILL p4 &
SHUTDOWN fig % B3k il 55 4% o

&l 20-8 /R T Hi A M AL B F Y
B HEAT R $h4F SCRIPT KILL

an R A B AT B B AR R BT AT A ## SHUTDOWN
BARME, AFE OIS SCRIPT oo g s bty OB BT 1
KILL 1ig 4 38 78 IR 95 2% 45 1 P A7 33X il
A, IFmPATIEHA R E P i k% — R E R . AbBESE SCRIPT KILL 42 )5, R% 2%
A LAGkSEIZTT .

H—HE, MEEACSPITEE ARE, IBAK i 2GR SHUTDOWN nosave fir %
KA kMRS 2%, MR IE A A BIREE ABIEES.

A SCRIPT KILL
Y SHUTDOWN
NOSAVEH|ik?
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20.6 HIAESH

S5 HANYEE Redis 74—, YRS/ THERHERZ Fot, BEAEHRMBAGS
WL EH B MRS 2E, XA S EVAL f54 . EVALSHA £54 . SCRIPT FLUSH f4>,
L} SCRIPT LOAD 454>,

FE T SR MG/ NYOBE 43 B4 43 10 A A B B2 vk o

20.6.1 E#JEVAL @< . SCRIPT FLUSH #<#] SCRIPT LOAD &<

Redis & 4% EVAL . SCRIPT FLUSH. SCRIPT LOAD = /x4 75 1 F & 1 H Ath 3% 38
Redis i M7 —FE, YERFHITZU L= HP 0, RGBS HES
THATHI R E#E (propagate ) AT A MRS 2%, WA 20-9 FiR.

EVAL
R

SCRIPT FLUSH

qE

SCRIPT LOAD

MRS

EVAL

qE

SCRIPT FLUSH
®E

SCRIPT LOAD

EVAL

B
SCRIPT FLUSH

=HE
SCRIPT LOAD

MIRS5882

EVAL
qE
SCRIPT FLUSH
E
SCRIPT LOAD

EVAL
BE

SCRIPT FLUSH
qE
SCRIPT LOAD

B 20-9 KA a4 1R 40 IR 55 4%

1. EVAL
XFF EVAL % vt 7EEMRFABFATH Lua A RIRESAEFTA MR 55 8% H AT
BT, anRE e RS AS AT AT a2

redis> EVAL "return reais.call('SET', KEYS[1], ARGV[1])" 1 "msg" "hello world"
OK

R4 FE RS BRAEPATIXA EVAL % 2Z)5 , $5 0 A MRS S5 48X 5% EVAL 4, W
IR %5 2% S B MOFIITIX %% EVAL s, BASRE, TIRSHETHSWEIEE "nsg"
BHEIRE R "hello world", I H KA.

"return redis.call ('SET', KEYS[1l], ARGV[1])"
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RAFAE R A 7 4 L AT

2. SCRIPT FLUSH

R % P i ) E AR 55 2% & 2% SCRIPT FLUSH fn4>, R4 FMR % 252 BT A MR %5 25
{£4% SCRIPT FLUSH 54> .

RAMGERE, ENRFHGTHLSERACH Lua 58, HiFESE HSHWEATI,

3. SCRIPT LOAD

G E P fdi  SCRIPT LOAD v, [ E RS AR EA—A~ Lua A, AR2 EHRI5-4845 i)
JirA IR 55 4 A #EARIRI 8 SCRIPT LOAD fin %>, AR BT MR 55 2 th 2B AAHIRIEY Lua B4,

HABIT, WRE I ER S AR

redis> SCRIPT LOAD "return 'hello world'"
"5332031c6b470dc5a0dd9b4b£f2030deabd65de9l™

AR 4 F B 55 A5t 22 1) T A IR 55 s A5 R R R A S
SCRIPT LOAD "return 'hello world'"

RAMERE, ENRF IO EZBAMNA

"return 'hello world'"

20.6.2 £#|EVALSHA <

EVALSHA fy % 2 A 5 Lua AR X d, EHREERERN -1, BRHER
%548 5 MR S5 A5 A Lua A (18 00 vT BB BT AN, BT LA B R S5 28 AN REMRE il EVAL v’ .
SCRIPT LOAD 1% 80# SCRIPT FLUSH 4 7kFE, B AW EVALSHA w1614 IR %5 4%
XiF F—ANFE 32 IR %5 25 W h BRAT B9 EVALSHA 543 Ut, H[F 6 EVALSHA 416 IR 5528
PATH AT RES H B AR #RE] (not found ) #iR.

AT, BRERAEA — D ERE2 master, MBER W ERSBELEGS .

master> SCRIPT LOAD "return 'hello world'"
"5332031c6b470dc5a0dd9b4bf2030deabd65de91"

A AHEPATIX A SCRIPT LOAD 54 2 )5, SHA1{E} 5332031c6b470dc5a0dd9b4
bf2030dea6d65de9l KA MFET FREB/H T .

B, BE—1MREE slavel FHAEHI FRF5 4% master, WHE master AAEI
B A .

"return 'hello world'"

fGik4h slavel BMAMGE, IRAYE i ERS 2K EMS

master> EVALSHA "5332031c6b470dc5a0dd9b4bf2030dea6d65ded1" 0
"hello world"

BB 18, master ¥ RINMATX ™ EVALSHA f54, T4 master B XN 1E#564
slavel HATHIRHE, slavel HI4 H BUBHA & £ B4R .
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slavel> EVALSHA "5332031c6b470dc5a0dd9b4bf2030dea6d65de91" 0
(error) NOSCRIPT No matching script. Please use EVAL.

FREZEMRE, HAZN MRS ERZEEHA Lua A M FR AT RES B AR, FrilBpf#E
—A~ EVALSHA 154 V] ATEREAS MR 55 28 UEh AT, AKX A EVALSHA % #— 2 7J
VATE 55— AR 55 2 LA T -

AT, BEAH ERSF A master MRS A% slavel, JFH slavel —HEHH
master, AflA master BAWTA Lua l{iA, slavel WA BA CGEIIEHE EVAL 4 K
# SCRIPT LOAD 4455 ).

Bilanyd, 4R e master X4

master> SCRIPT LOAD "return 'hello world'"
"5332031c6b470dc5a0dd9b4bf2030deabd65des1"

WX At L% s slavel F 1, Ll master fil slavel #f&MINE A
SHA1 & F1k 5332031c6b470dc5a0dd9b4bf2030deabd65de91 H Lua A,

MR, —HENIRFEE slave2 HFIHE G| ERS 2 master, WHE master A
S DIN7 L

"return 'hello world'"

G164 slave2 WG, APA MK P inE ERS S KL ML

master> EVALSHA "5332031cé6b470dc5a0dd9b4bf2030deabd65de®1" 0
"hello world"

BB, master fll slavel #EORFRINIMATIX AN EVALSHA #54, T slave2 #{& k4
A A AR B i

R T Bk DL RS BE, Redis ZoR RS SSFEAEHE EVALSHA 4 (e, £
IOk EVALSHA fin % EPAT A C 29T A MR F 2R EA L, W RARE# PR X — s,
F RS 2R EVALSHA fn 2 4 il — NS M EVAL %, KRG @5 4E EVAL 64 kAR
¥ EVALSHA % .

1&4% EVALSHA fn %, S ¥ EVALSHA fin % ¥l EVAL fn 4>, #8723 R %545k
AW lua scripts FHfl repl scriptcache dict F4L, B FRE/NTESHNA
XA FIAVER, I Ui B] Redis Z | EVALSHA 47

1. ¥IHERE EVALSHA (S BBLREN A
F IR 525 MR % 2R repl scriptcache dict FHLEHR A C B 245 2L
AAEHEL T A IR 5525

struct redisServer {
1/ ...
dict *repl_ scriptcache dict;

/7 ...
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bi

repl scriptcache dict FHMEE 1 Lua A<M SHAL &RA, i E
W 2&FHARE NULL, YRR ILAE repl scriptcache dict FHAEF, BLEHXME
B FIXT R ) Lua JIAS O AL RE 48 T B IR S5-2% £ AR 5545 1T LA B 2 ) AR 55 28 AE B 40 35 X
A~ SHA1 # % fl (¥) EVALSHA

ﬁé\’ 1T AS 6 48 0 DA AR 55 repl scriptcache dict NULL
= BAR LB IR "2f31ba2bb6d6a0fd2ccl59d2e2dad55440778de3" |

ZEANBF, MRFERF "a27e7eB8ad3702b7046d4f6aTccE5b60cef6b9bd9" | NULL
#% repl scriptcache_ [ "4475bfb5919b5ad16424cb50£74d4724ae833e72" [~
dict 7 # B9 X Ai R & i & NULL
20-10 fiis, ABA ERRS 45 w] € 20-10 —~ repl_scriptcache_dict =SB

LA 1 AR 55 i A% 1 LA R =4
EVALSHA fig%, 3 ARS8 FEPATIX L8 EVALSHA fin % MR 2 Hh BRI A R B HE R -

EVALSHA "2f31ba2bb6d6alf42ccl59d2e2dad55440778de3" ...
EVALSHA "a27e7e8a43702b7046d4f6a7ccf5b60cef6bibdo" ...

EVALSHA "4475bfb5919b5ad16424cb50f74d4724ae833e72" ...

H—JmE, ME—TEAK SHAI KB MAFAET lua_scripts FH, {HE-&{]Z:#E
F repl scriptcache dict F#t, IPA VLA KX N A Lua A B2 28 3 IR 5% 8
A, AHREIFF A GRS A MRS 3% , IR IRAT 2218 m) MR 55 28 #E0 553X /1> SHAL B Al
f#) EVALSHA 7>, A8 AZ DA — 4 MRS 554 th BLMIA R R B4R .

"return 'hi'"

lua scripts —////
"2f31baz2bb6d6alfd42ccl59d2e2dad55440778de3"
"return 1+1"
"a27e7eB8a43702b7046d4f6a7ccf5b60cef6b9bdo"
"4475bfb5919b5ad16424cb50£74d4724ae833e72" —
"5332031c6b470dc5a0dd9b4bf2030deabd65de9l™

"return 2*2"

"return 'hello world'"

Bl 20-11  lua_scripts 74t

A F, X T 20-11 frs ) lua_scripts FH, DK E 20-10 fi78 ) repl
scriptcache_dict FH¥KU, SHAI KEKHA:

"5332031c6b470dc5a0dd9%b4bf2030deabd65de91"

MRS -

"return 'hello world'"

BRARFET lua_scripts FH#, {Hf& repl scriptcache dict FHMHIFAGF
KB "5332031c6b470dc5a0dd9b4bf2030deabd65dedl™, XA .



340 ¢ Fwdy I HAEMG TR

"return 'hello world'"

BRCEBAT ERFSSERE, EIHREERTANRFER, R FRF 05 MR
AR RIEMA

EVALSHA "5332031c6b470dc5a0dd9b4bf2030deabd65ded1" ...

W4 ZE D2 — RS54 18 _E AR R B H R

2. jB% repl _scriptcache_dict F#

BYERFHBM—AHFONRS SN, FMFHMBLSEEZ AC B repl
scriptcache dict F#, XEZHNMEEHNMNRFHEMNEIM, repl scriptcache
dict FHEMICRAMAEACEABUITAMNRFHRBAL, FFUERFHIES repl
scriptcache_dict F#, & B CEH A MRS SLEBA, MIT#hPRFT ) AR %5
an A2 U A R R BN R

3. EVALSHA i Q¥5i%Ak EVAL 3 SRI7TIE
I EVALSHA 4365 1) SHA1 I, LAK lua scripts FHARFFH Lua i
A, fR55 2R EAT LUK — A EVALSHA fn% :

EVALSHA <shal> <numkeys> [key ...] [arg ...]

R — 5 EVAL %

EVAL <script> <numkeys> [key ...] [arg ...]

BRI AT

1) # 3% SHAl K5l shal, 7£ lua_scripts FH P E K shal XF A A Lua A
scripte

2) ¥IFR M EVALSHA 2 RS B EVAL a2 1K, I BB A shal BUBEIA
script, &F numkeys. key. arg EZSHNRFFARZE,

ZEAB)F, XFF B 20-11 iR 8 lua_scripts F8, LKA 20-10 iR ) repl
scriptcache_dict FHRUL, BATEFTLUEMRS :

EVALSHA "5332031c6b470dc5a0dd9b4bf2030dea6d65de91" 0

M5 A

EVAL "return 'hello world'"™ 0

HAPHAYHNE:

"return 'hello world'"

KU TF lua scripts FHL "5332031c6b470dc5a0dd9b4bf2030deabd65de91™
HEAE

WR—~ SHAL (BT X R Lua M489 A MRS 288 A D, ARBA F AR 5548 T LUK
EVALSHA fn % ¥ WM ) EVAL 54, RIGESEEBEME EVAL 4 kB EA B E
121 () EVALSHA fin %>, VAR AR MBI ABATECER . FFHR T IR 55 848 A £ B
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A AR B iR

FEh, HRERF AT EVAL 225, SKXHEEHA R SHAL BRI (HBp
ZIFA EVALSHA i 246 2 WA KA ) #NB| repl _scriptcache dict FHHH,
W 2 5 EVALSHA A B IRAE X1 SHAl KA, F IR 55 2550 7T DL & 3:454% EVALSHA
s, MALERXT EVALSHA 64 3 1# ,

4. {53E EVALSHA % $195%

2 EMR S5 BN ERYLINATTE — 1> EVALSHA 2 Z )5, E¥RRIE EVALSHA % 48
FEH SHAl BB M ZEBHFET repl scriptcache dict FHRIE R M AR 5 2515
EVALSHA fig % ik J2& EVAL 654

1) N5 EVALSHA 248 EH) SHA1 BRI FFFAE T repl scriptcache dict FHt,
BB 3 i 5545 B 3% 17 AR 55 2815 3% EVALSHA f7% o

2) iR EVALSHA 436 € #) SHA1 BB A AFAET repl _scriptcache dict Fil,
R4 ER S5 452345 EVALSHA 2 55 i SF I i) EVAL 7%, SRIGHEREX N EM 1Y EVAL 654,
¥ EVALSHA 144852 1) SHAL BB FIVRINE] repl scriptcache dict FHLHLE,

P 20-12 /R T XA W

ERFEHERYMIT RS
EVALSHA <shal> <numkeys> [key ...] [arg ...]
' BEA shal@BFET
repl_scriptcache_dict<F§t?
=l =
e ¥ EVALSHA @yo¥#BEBSEMEY EVAL Hd
EVALSHA <shal> <numkeys> [key ...] [arg ...]
v
&%
EVAL <script> <numkeys> [key ...] [arg ...]
v
¥ shal¥Fhn

repl scriptcache dict i

B 20-12  FREFSZEHIBMERE EVAL /& EVALSHA #3478

AT, RS A8 2E] lua_scripts FHHl repl scriptcache dict F il
HPRZAS N 20-13 Fiis, AR P E RS a8 Ak e

EVALSHA "5332031c6b470dc5a0dd9babE2030deabd65de9dl" 0

AR 2 E MR 55 BRAENATE XA EVALSHA % 2 )5, 2¥43X 1~ EVALSHA fir 4 5 B i %
] EVAL 5% :

EVAL "return 'hello world'" 0
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"return 'hi'"

lua_scripts
"2f31ba2bb6dbalf42ccl59d2e2dad55440778de3"” ///’
"a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bdi" —7
"4475bfb5919b5ad16424cb50£74d4724ae833e72"
"5332031c6b470dc5a0dd9b4bf2030deabd65de9l” Ny

"return 1+1"

"return 2*2"

"return 'hello world'"™

repl_scriptcache_dict NULL
"2f31ba2bb6d6alf42ccl59d2e2dad55440778de3" ’//’
"a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bd9" |——> NULL
"4475bfb5919b5ad16424cb50£74d4724ae833e72" \\\‘

NULL
 20-13  $44T EVALSHA #y4 2 RifY lua_scripts “~8Lf/l repl_scriptcache dict =4

I BT A MR 55 255 #B1X 4~ EVAL fn .

bRtz 4, FEMRS A 2K SHAL K E Ml "5332031c6b470dc5a0dd9b4bf2030de
a6d65de91" HMN%F| repl scriptcache dict FHMHE, XFEYE I FKBEREMS:

EVALSHA "5332031c6b470dc5a0dd9%b4bf2030dea6d65de91" 0

BB, FE AR 5548 B0 AT LA B 32 ) IR 55 88 15 363X 1~ EVALSHA 7%, /4% EVALSHA
ARl EVAL fir % P #

%N "5332031c6b470dc5a0dd9b4bf2030dea6d65de91" ZJGH repl scriptcac-
he dict FHANAE 20-14 FizR.

repl_scriptcache_dict HELD
"2f31ba2bb6d6a0f42ccl59d2e2dad55440778de3" /f
"a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bdo"” |y NULE
"4475bfb5919b5ad16424cb50£74d4724ae833e72" [~ NULL
"5332031c6b470dc5a0dd9b4bf2030deabd65de91" \\

NULL

& 20-14 $AT EVALSHA 154 2 JG ) repl_scriptcache dict

20.7 ZELOM

Q Redis fR& 28763 3, 2% AH#RE Lua AT — RIVESERIE, TR A9
Lua JBEAT LA /£ Redis ZEDBEME . WS HHTHE,

Q Redis iR 588 %1 18— F 5K 04T Lua A P45 #) Redis 74

Q Redis {iff A7 B R A7 BT A % EVAL fr 230473, sR&E B SCRIPT LOAD 54 #,
AL Lua B4, X 86fiaa] L F 528 SCRIPT EXISTS 54, VAR SCo A & %l
k.
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Q EVAL t54 A& P i AR IASTE Lua e X — A%, I8 8 A XA~ R EOk
PATIIA

Q EVALSHA fi4~ifid B Lua 31559 B E L sR O TIIAS .

Q SCRIPT FLUSH 54 £ 142 % #% lua_scripts FHAPREFRHA, HEE Lua
E78:

Q SCRIPT EXISTS tn 4 #: % — 1 HEZ A SHAl KB M A S8, HiETKEAE lua_
scripts FHRHIALIEFIXT N I =B AFLE .

Q SCRIPT LOAD 1% 8% —> Lua WA K S5, FZMATE Lua ABE a8 R, I
PHIALRFFR] lua scripts FHLd,

Q R SJAEPATHAZ AT, &0 Lua FERE —MER AT, YA G EHE
riEoiat, P Al LUl ad ) IR 45 8§ & 325 SCRIPT KILL 54 31t 8 712 1L E A AT
WA, @i %% SHUTDOWN nosave £ i1 X RS 25 .

Q FMRE2EE #H EVAL . SCRIPT FLUSH. SCRIPT LOAD =/~ 4177 ok il & %8
Redis g4 —H#, HERA R a0 A MRS AT LA T .

Q FMRFWAER G EVALSHA A0, BB ITA MRS A ERC LA T EVALSHA
A8 E K SHAL AL AT A #Y Lua BIZAS, WRANEEFARX — S WS, RS
24 EVALSHA i 2 ¥ UF 300 EVAL 4, JF@ &1 EVAL g4 % 3K 15 A1 [R] 1
RIA A TR

20.8 ZEHEN
{Lua 5.1 Reference Manual ) %f Lua i& 5 HE MR HEFE T TREE N htp://

www.lua.org/manual/5.1/manual.html



4521 &

| N £ &

Redis Y] SORT fp4 vl AKX 5| R . ESRBXER FESBOESTHT .
PLFARISE/R T SORT 44 Xt 5| Fe st A7 HE e 9 1) F -

redis> RPUSH numbers 5 3 1 4 2
(integer) 5

4 HENAFHT HF R
redis> LRANGE numbers 0 -1

1) "ge
2) 3"
3) "1"
4) "4
5) "2

¥ HENDEIAHF#HFIGFIATE
redis> SORT numbers

1) "

2) ll2"

3) "3»

4) "a"

5) "s"

AT ISR /R T SORT fin 2/ ALPHA BT, X — M &FAF R ENE S RITHIF
AT -

redis> SADD alphabet a bc de f g
(integer) 7

# ALFHFIHESTER
redis> SMEMBERS alphabet

1) "a"
2) "a"
3) "f"
4) "e"
5) "b"
6) "g"
7} "
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¢ HFEHELTE
redis> SORT alphabet ALPHA

1) "a®
2) "b"
3) "c"
4) man
5) "en
6) "£"
7) "g"

HETREHB FMA T SORT s 4 1 BY #£3, Ll jack_number., peter number,

tom number =K H HIE (weight), XM HFHER test-result FH "jack".
"peter", "tom" =5 (member) #HITHEF:

redis> ZADD test-result 3.0 jack 3.5 peter 4.0 tom
(integer) 3

¥ HTEG AT

redis> ZRANGE test-result 0 -1

1) "jack"
2) "peter"
3) "tom"

¥ ABEATEREFS
redis> MSET peter number 1 tom number 2 jack_ number 3
OK

¥ UFEARE, XAFESTHTERTHF

redis> SORT test-result BY * number

1) "peter”
2) "tom"
3) lljackll

AREENG X SORT % WSCB R B AT A48, FHi4FE Asc, DESC, ALPHA, LIMIT,

STORE, BY. GET fEWIKIFA SORT fir4 ¥ETi it SC L R B

FF,

21

BRutZ b, AFEEHE UL 24 SORT 4 [ W I 2 AR, &4 7 ZE 0 9 PUA 7 I
LA B 3335 4 PR 0T P %ot P 425 SR B 7 A B R

.1 SORT <key> tp< IS

SORT 1% W o] B HATIE XN

SORT <key>

XA A AT LA — NS WA ENE key HTHF .

VLR R B &R T anfal f Fl SORT i % X — MM & =M EFE P R HFTHEF »

redis> RPUSH numbers 3 1 2
(integer) 3

redis> SORT numbers
1) "1"
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2) nomn
3) n3n

R 55 #8404T SORT numbers a3 BITEAHATRUT -

1) Bl#E —A Ml numbers 5 R K FEHFR WA, ZHANBNTEHZE 1 redis.h/
redisSortObject &5t4, WA 21-1 Fizs.

2) WO, HE BT ob) #84H4rHIH5 M numbers array
HIFE BT, AR obi FEEHFFIFRTLZ [ —Xt—K K, 0 array(0) ob3
@ 21-2 fimso redisSortObject u
3) EPTRUAL, KA obd 48 HTHE I BB T B — array(1] | ob3

redisSortObject u

A~ double FKAUMVE B, FHWEXAIF s BURAF 7E AR L B 40 75
B u.score BYEHE, A 21-3 i,

4) MIEBAT u. score BYEMME, TEAIFTHFEHE
., HEF R BT u. score BYERIEN/NBIKHES, 0
 21-4 7R

5) R PTEAL, KA BT obg 8 & FTHE 9] 51 R I
YERHEFF S RIR 45 % P, BFE EVRBAMES 0, iBE u.score fHH 1.0 HFIE
Wi RIGHRIEBEH KRS 1, 1Bl u.score fHR 2.0 MFIET "2 ; BEViRELAM
%5l 2, Bl u.score {HN 3.0 MIFIFRI "3,

HAth SORT <key> frMPATATRILALX BL H A SORT numbers & MIHATE TR,

array([2] obj

redisSortObject u

B 21-1 52 HEF numbers
B F G E f gl

array
array[0] obj T T humbers ®® T
redisSortObject | ;
i i StringObject StringObject StringObject| !
array[l] o83 | n3n nwyiw non '
redisSortObject |

array[2]) obj

redisSortObject | 4

P 21-2 K obj FEFHE 51K %0

21-3 EEBATM u.score JE

array
array([0] ob)
redisSortObject u.;core ............................................................
-0 numbers %%
obj b
array|[1] StringObject StringObject StringObject
redisSortObject u.lSC(SDI'e n3n > nn non H
obj |} T
array([2]
redisSortObject “';ifre
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E21-4  HEFRE %A

PLIFJ& redisSortObject G5HIHI5EHE X

typedef struct _redisSortObject ({

/! BEFRNE
robj *obj;

/] BE

union {

/] HEFF¥ TR B

double score;

[/ HEFFH A BY PoI By 5 4 o E B 0E
robj *cmpobi;
} ou;
} redisSortObject;

array
obj numbers ###* '
array (0] i
i : u.score I : :
redisSortObject 1.0 i | StringObject StringObject StringObject
; "3" lllll "2" :
obj :
array(l] | N F e T m e T
redisSortObject IL;ﬁ;re
obj
array(2]
redisSortObject U-;i?re

SORT i S N BT HHEFHNERUE - ITN5BKEMAMEA, B4 E 4T
# & — 1 redissortObject &5 #, HR4& SORT fip & Al M 2 W A [, #F A
redisSortObject LMWK WAR, FEN4 SORT i 2 i & kT R ATF X

—Ro

21.2 ALPHA %:IFBYSCE)

i ALPHA B3, SORT i< vl AN & F A SR MM THEF -

SORT <key> ALPHA

PAF fir & &7 T el il SORT fin % Xf — M & =ANFAF AR E A BIHETHF

redis> SADD fruits apple banana cherry
(integer) 3

# TEREELSYRILFFERY
redis> SMEMBERS fruits
1) "apple"
2) "cherry"
3) "banana"
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# 3t fruits A FHEHF
redis> SORT fruits ALPHA

1) "appleu
2) "banana"
3) "cherry"

IR %5 #8447 SORT fruits ALPHA 2 HITFAHLTRINT
) Bl —/> redisSortObject WA, FHAMWKEST fruits EFHK/N,

2) mTBAE, BEINBATM ob) BEHHITER fruits EEMENITE, WHE 21-5
FfiR

3) 48 oby FEE TR MIERITCE, MEHAMITERRET, HFE WA ES
TLEMWFAFREMNNBKHES] . HA "apple”. "banana". "cherry" = FHAHRIK
/NI "apple”<"banana"<"cherry", FrLAHEF /G EAEKSE —TiE M "apple"” JC
£, H_T#E M "banana" JLE, P =IFEM "cherry" JTE, WHE 21-6 iR,

4) BAEA, REKHEHETR ob FEE TS M A ITEIR FILE F .

HAth SORT <key> ALPHA frdHIPATH BRI FX B 45 SORT fruits ALPHA fiF

2 AT REL

fruits £4

array ’
array|[0] obj »| StringObject StringObject StringObject | .
redisSortObject u E "apple" "cherry" "banana" '
array([1]
redisSortObject
array|[2]
redisSortObject
fruitsE4
array
array[0] obj 4] StringObject StringObject StringObject ||
redisSortObject | "apple” "cherry" "banana" i

array|[1l] obj
redisSortObject| g

array[2] obj
redisSortObject| 4

B 21-6 EEAITRATHRE %L

21.3 ASC #InA] DESC #EIRBYSEE

FEBNIEOL T, SORT iy 2 hATFHFHERE, HEFF G B45 SRHR (A R/ /N EIR HES
THA SR LFME

SORT <key>
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SORT <key> ASC

MR, fE40AT SORT 4 W DESC ¥, AT LALEdr & PATREFFHET , ibHEF R
GERFEAE B R/ DK BN/ NEF 2

SORT <key> DESC

AT 2P numbers I REFT T FFHEFRB] T, B —-T@SREBANRE, X
numbers FIRHAFTHFHF, Mo A NEN B asc @I, X numbers 5
REFTTFHET, P ERNER T e —F:

redis> RPUSH numbers 3 1 2
(integer) 3

redis> SORT numbers
1) "1"
2) "2"
3) "3»

redis> SORT numbers ASC
1) lllll
2) l'2"
3) 1'3"

S5AFHFHR, UTFE—1% numbers FIFR#17REFHEF 16T :

redis> SORT numbers DESC

1) n3w
2) non
3) "1v

T HE A FHE AR Eh A R B PO HE P A AT . BN Z AR Z AT -

Q FEPATFHFHEF RS, HEF B A XS L R BU A T X USSR

Q MAERATREFHERFET, HERF B3k B FH A XF b R 3807 A= B P Xof H 5 5% .

B R F4 P X6 LR RE X E A G5 SR IESF AR, B LA B &7 A ST R HEF I 2 I 46 S A 79
FhHEFF 45 . LA numbers FI& N

Q & 21-7 B/R T SORT fiA1EXT numbers ¥R AT FHFHER B B ) 8 O %504

Q & 21-8 JB/R T SORT w2 7EXT numbers ¥ Z 4TI 7 HERE B AT 61 2 A9 %04 .

array |
(0] obj f—F———————_ numbers #%&
array ' H
redisSortObject u'fﬁfre 1| StringObject Stringobject__ﬂ StringObject
= - w3n myn non H
array (1] = I N e T e
redisSortObject u}f?fre
obj
arreyizl u.score
redisSortObject 3 0

B 21-7 AT TR HER B R
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arra
rray 5 numbers #E#
array[0] ooJ i = - . = 2 : i
redisSortObject uzfﬁ$re i Strlngobject StringObject Strlngob]ect !
. " n Ill" " "w

array([1l] 213

redisSortObject szi?re
array(2] obj

redisSortObject U~fﬁ?re

Bl 21-8  $ATRE P HER OB
HAth SORT <Key> DESC A4 BIHATH Bt FX B 45 H A TR

21.4 BY EIRAYSEM

EBRIANENL T, SORT 2 HEF B E W T EENHFIRE, tEZEALAGRET
TCREHEF Z )5 Fr ik 0 & .

Biltn, 7T XM RE, HF fruits £E P HRAERZ "apple”. "banana”,
"cherry" =N ICEAE.

redis> SADD fruits "apple" "banana" "cherry"
(integer) 3

redis> SORT fruits ALPHA

l) "apple"
2) "banana"
3) "cherry"

H—J7 T, iR BY T, SORT fig4 vl LATEE R L FATp i, s KA air
AEF R (field) RAERTTRONE, M RBHATHF

g, LUFXA AR, TR ERERACRKNER, MESE fruits it
1 T HEF -

redis> MSET apple-price 8 banana-price 5.5 cherry-price 7
OK

redis> SORT fruits BY *-price

1) "banana"
2) "cherry"
3) "apple“

R 45 28404 T SORT fruits BY *-price M MiEMEBUNT .

1) B —1 redisSortObject WA, BUHIMKESFT fruits BEHKAN.

2) B, KRBT oby fEEHAIFE R fruits BAWENITE, WA 21-9 k.

3) A, MR NBATN ob) 85 riEmMEARITE, UK BY EIFTAER
Bk *-price, BRI ER:

Q XfF "apple" JoE, HLRBFRENER "apple-price”,

Q *fF "banana" JtE, HAREFRFINER "banana-price”,
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Q XF "cherry" LXK, HRBFEENER "cherry-price”s

array

array (0]
redisSortObject

obj

array(1l]
redisSortObject

array([2]
redisSortObject

fruitsfEH

StringObject
: ”n appleﬂ

StringObject
"cherry"

StringObject

"banana" i
'

Bl 21-9 #f obj fEFHEIME S FATLE
4) HENMEBOEEHRB— double RIIF L8, K5 TR AF1EAH R E 4 I 1Y

u.score EHEHEE, WME 21-10 Frx.

Q "apple" TLEMANER "apple-price" W{EFEHRZFH 8.0,
O "banana" JLEMANER "banana-price" WEEHRZEHN 5.5,
Q "cherry" JLEMANEH "cherry-price" WEBEHRZEHN 7.0,

array
array[0] obj
redisSortObject U-%f%fe
array(1) obj
redisSortObject U-SF%{&
array([2] obj
redisSortObject U-%?%fe

Bl 21-10 MRIEAEERAE R EHHTE uscore JRME

__________________________________________________________

E fruits#EH '
™ StringObject StringObject StringObject E
' "apple" "cherry" "banana" ’

* 351

5) LB u. score BYMENNE, SEAH#ITHR, 88— 1% u.score B

FIE A/ NBKHEFF BB, A 21-11 Fis

QO WEH 5.5 "banana" LR FEAHAMES| 0 18 L,
Q EH 7.0 8 "cherry" TRM FHRANERT| 1 & I,
Q /EHN 8.0 M "apple” JLENM FHHAMNEKT 2 LB F.
6) i TBAH, WRUCKHEATY oby $8EF B8 M ME R ITRIR BIAE F i,

HAth SORT <key> BY <pattern> fird MPATHERELALX B 45 H 1A BN,

array

obj

array[0] J
redisSortObject U-;ifre

obj

array[1l] J
redisSortObject U:fﬁfre

obj

array[2] J
redisSortObject u%fifre

A 21-11

! fruits#E4 !
i StringObject StringObject StringObject E
"apple" "cherry" "banana" ‘

R uwscore BT THERF 2 J5 %4
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21.5 8 ALPHA &INHY BY HEIRAYSCE]

BY P BGAB A AR A HE N B H, AR ERRAFN R F RS ENTE, B4
T A BY I FEIN, BCA6H ALPHA BT,
BT, W fruits EEGEATH=FMKREA MM FFHRS

redis> SADD fruits "apple" "banana" "cherry"
(integer) 3

redis> MSET apple-id "FRUIT-25" banana-id "FRUIT-79" cherry-id "FRUIT-13"
OK

AR ABATOT LA RIS B 5 WAL, X fruits BEHITHT

redis> SORT fruits BY *-id ALPHA
1)"cherry"
2)"apple"
3) "banana"

MR %5 284047 SORT fruits BY *-id ALPHA fiMIE4IABINT .

1) fil#—/ redisSortObject ZEM%H, BHMNKESET fruits EFHAN,

2) WA, BENEATH oby B HFE N fruits BEHE IR, WA
21-12 o

i PN
e : fruitsHEH '
0 ob3 ‘| StringObject StringObject StringObject
array (0] "apple" "cherry" "banana"
redisSortObject ¥
array([1l]

redisSortObject|

array[2] obj
redisSortObject| 4

Bl 21-12  #f obj fEETEIMERAHIE TR

3) A, AR RSB ob) EFITE M MERITTER, UK BY HEIHTAER
ik *-1id, AEHRAHN A

Q X F "apple" L&, BERBFEFENEE "apple-id",

Q X F "banana" JTE, HREFREINEE "banana-id",

Q X F "cherry" JtER, HERBEFREENER "cherry-id",

4) B AN BT u. cmpobi fEE 7 BI4E MA N WA ER (—NFRABEXZR), mE
21-13 fiirR.

5) IS A E R AEIAGE, SMEHBAT AR EHEF, 45R A 12-14 iR

O #EN "FRUIT-13" ) "cherry" JCEM FHAN KT 0 fiE L.

Q BEH "FRUIT-25" [ "apple" JLEM THHAMN KRS 1 B L,

Q EH "FRUIT-79" i "banana" JLENM THAMET| 2 18 L.

6) WIHEUEH, UK ob] FEE TS mME R ITEIREIA R 9.
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| fruits#EH |
! I
: StringObject StringObject StringObject | !
. "apple" "cherry" "panana"
array /// ————————————————
array[0] obj StringObject
"FRUIT-25"

redisSortObject | y, cmpobj

———

—_’/’/

| StringObject

array[1] obj
redisSortObject | y, cmpobj

array(2] ob3 FRUIT-13

redisSortObject | y, cmpobj

\\‘ StringObject

"FRUIT-79"

[’ 21-13  #f u.cmpobj $84148 A E

! fruits#ES '

3 StringObject StringObject StringObject e

; "apple" "cherry" "banana" H

array e e | :
array[0] obj

StringObject

redisSortObject u.cmpobi ,) "ERUTT-13"
array([1l] obj
redisSortObject | y_ cmpobj StringObject
- "FRUIT-25"
array[2] obj

redisSortObject | y cmpobj ~\\\,

StringObject
"FRUIT-79"

B 21-14  #& u.cmpobj T8 7 B FF B X R BEATHERF 2 /5 I
HAth SORT <key> BY <pattern> ALPHARAMIHATH Bt FI5xk B 48 HH A R0 .

.6 LIMIT IRV
TEBNEIL T, SORT frd BAM HEFF IS 1 T TR R B4 7% /1 3

redis> SADD alphabet a b c d e f
(integer) 6

t BEPHTREINLFFRL
redis> SMEMBERS alphabet

1) mge
2) "em
3) "a"
4) "p"

5) ngw
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6) "e"

¥ MESCHTHEF, HEAFAHFEHTE
redis> SORT alphabet ALPHA

1) "a"

2) "
3) "er
4) " "
5) ve"
6) ™E£"

B2, g iMIT &5, FAITTLLILE SORT #54 R mHF—F B HFHITE.

LIMIT #EWHAAE N LIMIT <offset> <count>:

Q offset ZREREBI W EHF TESE .

QO count ZHF Rk AEREMWCHIF CRZ G, ERENEHF TERE.

EAGF, TR E LY alphabet A4 #THF, #EHET o ~MEHFLE, &
JaigE 4 AEHEFIUE

redis> SORT alphabet ALPHA LIMIT 0 4

neo a0

l) "a"
2) "b"
3) "en
4) "g"

HHEM, LUFRBEEX alphabet £EHTHF, HHEBT 2 MEHF LR, &
JEig[El 3 MEHFITE

redis> SORT alphabet ALPHA LIMIT 2 3

1) "c"
2) ngn
3) "e"

R %5 #8447 SORT alphabet ALPHA LIMIT 0 4 2 MIE4E BT .
1) | —1 redisSortObject ZHE4, HAMKEST alphabet EEHK/N,
2) WA, BENBATN obi FEE 2+ 5I#E M alphabet £EM ALK, WA
21-15 Fmo
3) M4E obj FEFTIEMMES TR, MBAH#ITFFRHF, HFENEHNAE
21-16 Fiim o
4) MHEEI LIMIT 0 4, HIREBHBIBHAMES| 0 B, REKKIAE array[0] .
array[l]. array[2]. array[3] X 4 NMHT, HRBEATH obi 85 g MITE
"a", "b", "c". "d" REHKE .
iR % #8847 SORT alphabet ALPHA LIMIT 2 3 fABHE—2S = H#MMIT
SORT alphabet ALPHA LIMIT 0 4 fpoBHIEH—F, RESENEHFAR, FEm
FaLEWT.
4) ML LIMIT 2 3, HIBEBIHBRAMNES| 2 Em, REKKE
array[2]. array[3]. array[4] X 3 M, FKEHTM ob] 4T
FEICE "c", "d". "e" REIAE %,
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SORT A E AT HAbH A LIMIT ST A HE P BRAERT, AT R BR LA 45 9 25
BRAML,

array : alphabetfE# 5
array[0] obj \\\4m StringObject StringObject StringObject]| |
redisSortObject ) ngn nan wan !
u ! d c a '
arrayl[1] obj z ol
redisSortObject [ 4 ' | StringObject StringObject StringObject] .
: “bll "f" lle" :
array([2] ;
redisSortObject
array[3]
redisSortObject
array(4]
redisSortObject
array([5]
redisSortObject
A 21-15 ¥ obj FEEIBHE SIS TTE
array ! i N alphabetfZ#& E
array([0] obj T E
redisSortObject| y i | stringobject StringObject StringObject | !
= : nqn nen naw :
array[1] obj : |
redisSortObject| , :
StringObject StringObject StringObject |
array[2] obj nEN nan i
redisSortObject| ,; | [Nlo-mmmmrmmmemrem Aoy . ————————— R P

array (3] obj
redisSortObject|

array([4] obj
redisSortObject|

array[5] obj
redisSortObject|

E21-16 HEF/E RO

21.7 GET %®IRASEI

ERINEN T, SORTA XN BHTHIFZ 5, BREEBEHIFREAGTUSHTE.
Eeaniid, ZELAT XX students A HITHEF BT H, SORT A4 iR [ i 5k 2w HE
FZJGH) students E£SHITE:

redis> SADD students "peter"™ "jack" "tom"
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(integer) 3

redis> SORT students ALPHA

1) "jack"
2) "peter"
3) Iltom"

B2, #idfli A GET W, IATATLILL SORT S FEXH B UATHEIF 25, MIEHHET
MTE, KUK GET MU E AR, ZRIFIR LRI

Heanit, 7ELLFXAEF o, SORT i@ H %X students BRBEITHIF, REMRIEH
FERPHITE (FAEMRER), AERIFREIXLEEEN A .

# % ¥ peter. jack, tom #4144
redis> SET peter-name "Peter White"
OK

redis> SET jack-name "Jack Snow"
OK

redis> SET tom-name "Tom Smith"

OK

# SORT #4 ¥ 4%t students £EAHITHF, FEHFLEE

# 1) "jack"

# 2) "peter"

# 3) "tom"

4 RERFEZHLER REHFEEH jack-name, peter-name 7 tom-name By &

redis> SORT students ALPHA GET *-name
1) "Jack Snow"

2) "Peter White"

3) "Tom Smith"

R %5 %8447 SORT students ALPHA GET *-name frdHITE4HAE RN .

1) Bl#—/ redisSortObject ML, BHMKESET students EHFHK/N,

2) WA, HENEAHATM oby FEE 2 HIHEM students EEMWENTE, WA
21-17 Firso

3) BE obj HEE AT RMES TR, MEHAHTFRABHSF, HFEOEHAME
21-18 Fiis :

Q #HEFFIBAHERS] 0 (L BRRZ "jack" TEK.

O #HEFFIBA RS 1 LBHR "peter” TE,

Q #HEFRIBAHE RS 2 M ERE "tom" JLE.

4) i PTH, MIEEAHT ob FEEF TS MM E R ITER, LK GET HEIW T4 E W)
*—name B, AN

Q XF "jack" JLEM *-name A, HLEFEEE jack-name,

O XF "peter" JLEM *-name 3, HERBEFIREIE peter-name,

Q XF "tom" JLEM *-name X, HREFEEE tom-name.
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studentsfEH

array

array[0] obj
redisSortObject

"peter" "jack" "tom"

i StringObject StringObject StringObject i

arrayl[l]
redisSortObject

array[2]
redisSortObject [

B 21-17 HEFZ A%

array
array[0] ob] [ —— T students®& |
redisSortObject| ; :
P .| StringObject StringObject StringObject 5
array([1] obj : "peter" "jack" "tom™ :

redisSortObject|

array([2] obj
redisSortObject| y

B 21-18  HEFZ JE %

5) i AR AR R B A =AM, & R B e

0O EHERMEIAME jack-name #H{E "Jack Snow",

O AR EIF 2 peter-name BH{H "Peter White",

O HJFRMEARE tom-name $2H{H "Tom Smith",

[l —A~ SORT #x4 vl LA A £ GET ¥&I, FTLAMEE GET WAL, modEHIIT
FIAEREEth 2 E .

A F, AT SORT @4 %t students £/ #AT THRF, IH@ELHEA GET ETK K
BREEHEF TR (— 24 ) IR e Mt d: B .

# HFERFEHRAAH

redis> SET peter-birth 1995-6-7
OK

redis> SET tom-birth 1995-8-16
OK

redis> SET jack-birth 1995-5-24
OK

# HF students %4, HFRBMATR WL T £ B H

redis> SORT students ALPHA GET *-name GET #*-birth
1) "Jack Snow"

2) "1995-5-24"

3) "Peter White"

4) "1995-6-7"
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Foady BmIHMHER

5) "Tom Smith"
6) "1995-8-16"

AR %5 #5417 SORT students ALPHA GET *-name GET *-birth ApdMIE] ="

I® . FI#AT SORT students ALPHA GET *-name ArdBHHIRT =AFBEAHR], {HMHM
I RA Fr X 51

4) WA, RIEPAT ob] IKEFTIEMMERILE, UUKHE/ GET HEIfT
E M *-name BAA *-birth B, ZRAHN AR

Q XF "jack" JTLEHM *-name X, AREFIRE jack-name &,

Q XF "jack" JTLEM *-birth B, HLFEFIKRE jack-birth &,

Q XF "peter" JLEFM *-name B, AHLFEFIKEF peter-name &,

Q XF "peter" JLEM *-birth X, HARBFRE peter-birth #,

Q XFF "tom" JLEM *-name X, HREFIRE tom-name &,

O %F "tom" JLEM *-birth X, HRBEFIEME tom-birth &,

5) i AT FRAR AR | S AN, I & ik B E T (A

Q Bk E jack-name #H{E "Jack Snow",

Q HWiRF jack-birth #AI(E "1995-5-24",

Q ZJ5iR Al peter-name #M{E "Peter White",

Q H2ZJ5iRE peter-birth 8M{E "1995-6-7",

O AR E tom-name 8H{H "Tom Smith",

Q HJFiR M tom-birth fMMH "1995-8-16",

SORT fp 2 AEPATHANH A GET LW AHEFERVERT, AT BRUL I B4 H Y
AR,

21.8 STORE #EImfYSCIY

TERRAEOL T, SORT fin& Ra % P omi& [ HEF R, MARIFHEFSSR

redis> SADD students "peter" "jack" "tom"
(integer) 3

redis> SORT students ALPHA

1) “jack"
2) "peter"
3) "tom"

fHE, @ STORE I, WATATLLKHEFSRRFERENRER, FEAFE

i XA HE R4 2R -

redis> SORT students ALPHA STORE sorted_students
(integer) 3

redis> LRANGE sorted_students 0-1
1) "jack"
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2) "peter"
3) "tom"
k% #5447 SORT students ALPHA STORE sorted students fgd W44 E

mr .

1) Bl#—4 redisSortObject ZHEH, FHMNKEET students EGHK/N,

2) WTEE, KA BTN ob] 184437138 M students EAHFINILE.

3) 4 ob) HREH TR MMES TR, MEHAH#ITFARHEF, HFEHEHME
21-19 Fi7R:

Q #HEF BB RS 0 MBS "jack” LK.

Q #HFRIBAHERG| 1 AL ERR "peter” JTTEK,

QO BHEFRIBAH RS 2 M EKE "ton" LK.

array

array (0] obj e ™+
redisSortObject [ 4 \ students#4 i
bI .| stringObject StringObject StringObject | |

array([1] obj : "peter" "jack" "tom" !

redisSortObject|

array(2] obj
redisSortObject| y

A 21-19 HEFZ EHIEE

4) Kify sorted students 8EEBIFFE, WRGFAENTE, ARAMBRZE.

5) % # sorted students K% HMFIRKE,

6) mITEAH, ¥MHFFEH=1ICEK "jack". "peter" Ml "tom" KIKHEA sorted
students JIRHKKE, HYFHITH4 RPUSH sorted students "jack". "peter",
"tom",

7) WA, mFEFERE "Jack", "peter"., "tom" =X,

SORT g A TEPATHALN A STORE BT A HEFF BRAERT, $UAT I TRt Fnax B4 Hh A 45
PRAE

21.9 ZTERMBVRITINEG

RUEI R FE T 41 T SORT i A RAHC TR B R R, K T RPN, EMRAI %
Wi SEBLF B, SCERE B R AR B A G AR, (B SORT fin 4 3L BR
T, BOIEARBRIBAR N, —4 SORT fr4 K@ ¥ S AR L 0L, i3 L6 550
HIPATIBUF S A SEJm Z 31

21.9.1 EMAHITIREE
A PR TR R 4 B3, — 4> SORT 44 BT B AT LA 433 A T U2 «
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1) HEF: ExX—#, @44 ALPHA | ASC B DESC. BY XJLA#EMI, X A
HATHERF, IR R HEF S RAE,

2) BRHHEFERENKE: EX—F, SSMH LMt E5, XHEFSRENKE
PEATRRE, R LIMIT SIS ERIRH S TR S H R EEHEF S R E T,

3) REANRE. EX—F, MA@ GET I, BREHFERETHNTE, UK
GET ¥EIH5E M, ZIRIFKBEEERMMAE, HAXEERENFOHEF 4 RE,

4) R HEF G R, EX—3, WAL sTORE %I, KHEFS REMRAREE M
A

5) ME R EHEF S RE: EREX—F, MABRGHFERE, KK E iR
REHEF S REFHITE.

1L BX R 5 — AR RT— N RS R 2 SE EAT

ZABF, WRE P i AR 5528 Rk LU T s

SORT <key> ALPHA DESC BY <by-pattern> LIMIT <offset> <count> GET <get-pattern>
STORE <store_key>

W 2tn2 B e hdT:

SORT <key> ALPHA DESC BY <by-pattern>
BENT:

LIMIT <offset> <count>

RIGIAT -

GET <get-pattern>

ZIRHAT:

STORE <store_ key>

B, arm A RE, BEREPHTTRKIGE B4 % b

21.9.2 EIRAIERIRRE

FHMERBEN — 2, WA SORT @40, BRT GET MEIZ AN, BUAR ¥ 0 i 22 O
HALFEN SORT g4 PHAT 33X L 52 10T (19 I .
wlan, w4

SORT <key> ALPHA DESC BY <by-pattern> LIMIT <offset> <count> GET <get-pattern>
STORE <store_key>

M

SORT <key> LIMIT <offset> <count> BY <by-pattern> ALPHA GET <get-pattern> STORE
<store_key> DESC

DA KA

SORT <key> STORE <store_key> DESC BY <by-pattern> GET <get-pattern> ALPHA LIMIT
<offset> <count>

7 A= 52 AR R 8 HE R 42
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Ak, RASEE T ZA GET I, BATEMBEIH L ER, RALHFRIEL T

GET YEIRMEHUIUF AL, XA LILEHE PGS R ERFFALE

21

Biln, e

SORT <key> GET <pattern-a> GET <pattern-b> STORE <store key>

MATZ :

SORT <key> STORE <store_ key> GET <pattern-a> GET <pattern-b>

P HEF SR E RS2 —HE), (AR WA GET I AE—TF .
SORT <key> STORE <store key> GET <pattern-b> GET <pattern-a>

AR 233X A i & 77 Az B HE PP 45 R AR 2RI T8 P2 7 A B9 HEFF S5 R AR
P AE VA% SORT i & 25 1L MR BURUF i, /N0 AEBE GET BT

A0 EROM

Q SORT fp4 @ g HE P O ST ERA DR A R, A5 THERF 52
XTER AT HE R I TAE

Q ZERNFER T, SORT B HEF A& AR FE, I H B ERN Tk
HEATHERT . '

Q ik SORT a2 7 ALPHA T, HBA SORT fn 4Bk g HE F A & WE R4
HBE, I HUUFR R SO EATHER .

Q SORT g4 B HEF #4E b POsHE R B L5081,

Q SORT 4 &MBIEH P R EM A T DESC Mkt 0 FH T Xt i 2 B Xtk
LB HEF TR, TR S AEFFHET &R, $HEF Ron R IRE R KD/
FIKHEF, BEFXT L= R P HEFF 455, BHEF M T R (E K/ DK B/ INEES

Q 4 SORT A T BY BEIRT, 4 { FH A S8 A (EVE AN SR AT HE P 34 .

O XY SORT AT LIMIT AT, M HEBHFESREY LIMIT HEIEE K
JLER,

Q 4 SORT A T GET &M, MASSMEHFEREPMITE, UK GET #HI
HEMEL, ARHREIHMENE, mMARREHIEFHITE.

Q 4 SORT A T STORE WA}, frdaKHiFs REMRAEREREER,

Q 4 SORT fig 4 [F B 6 I 2 AR TR, 4 e ATHEF#RAE (W] A EET 8 ALPHA,
ASC Bf DESC. BY), REMAT LIMIT BT, Z /54T GET %W, B Z )5 AT
STORE ¥, ffa A KHEF 4 RERBIA K F i,

Q BRT GET HIZAh, VHEEIMAIERAL E A SFN SORT 4 HHEF 458 .



H22F
I A B Al

Redis $#4it T SETBIT. GETBIT. BITCOUNT. BITOP P4/ {4 Fi T 4b #8 — it il 1 B 41
(bit array, XF “Pi%AH” ).

Hrp, SETBIT g4 AT R ERBE L 0 BE, AN RN
0 FraG &, T H AL A E AT PR 0 23 1.

redis> SETBIT bit 0 1 # 0000 0001

(integer) 0

redis> SETBIT bit 3 1 # 0000 1001
(integer) 0

redis> SETBIT bit 0 0 # 0000 1000
(integer) 1 .

1M GETBIT fix % W FH T 2R B S 2E 16 5 D A kb ) — Sk W 5 A0 4R

redis> GETBIT bit 0 # 0000 1000
(integer) 0

redis> GETBIT bit 3 # 0000 1000
(integer) 1

BITCOUNT g TGt B s, fH20 1 # —dE AL i %t .

redis> BITCOUNT bit # 0000 1000
(integer) 1

redis> SETBIT bit 0 1 # 0000 1001
(integer) 0

redis> BITCOUNT bit
(integer) 2

redis> SETBIT bit 1 1 # 0000 1011
(integer) 0



redis> BITCOUNT bit
(integer) 3

F202%
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)5, BITOP fix % BEAT LAX 2 U BA AT S (and), #EALEK (or), &AL 57K

(xor) izH.:

redis> SETBIT x 3 1
(integer) 0

redis> SETBIT x 1 1
(integer) 0

redis> SETBIT x 0 1
(integer) 0

redis> SETBIT y 2 1
(integer) 0

redis> SETBIT y 1 1
(integer) 0

redis> SETBIT z 2 1
(integer) 0

redis> SETBIT z 0 1
(integer) 0

redis> BITOP AND and-result x

(integer) 1

redis> BITOP OR or-result x y

(integer) 1

redis> BITOP XOR xor-result x y z

(integer) 1

# x

= 0000 1011

= 0000 0110

= 0000 0101

Yy z # 0000 0000

z # 0000 1111

# 0000 1000

AT R 45 % I B #EATHUR. (not ) 125

redis> SETBIT value 0 1

(integer) 0

redis> SETBIT value 3 1

(integer) 0

# 0000 1001

redis> BITOP NOT not-value value # 1111 0110

(integer) 1

A FEWEXT Redis LB B gt AT U, 348 GETBIT, SETBIT, BITCOUNT,

BITOP VUi A () S B R B

221 {UEHERNRT

Redis fff 74T BRI GORFARMIIA, FATFRBX RN SDS BihLha = — il %
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41, BT LAREF AT DL E B SDS G5 Mk R AL, Il A SDS Z5# 44 ek Bk 4b
{r %04

 22-1 JB/8 T F SDS i), —F KNI :

O redisObject.type M} REDIS_STRING, FRXE—NFHHEIMR.

Q sdshdr.len BEHN 1, F#RXA SDS RF T ——F W EKAMEA.

Q buf FAHTH buf (0] FHHRFT —F I KOMIEU.

Q buf BAPH but [1] FHRF T sps BF ASEMBEN KBRS FRF '\0 ',

redisObject

type
REDIS_STRING

ptr | sdshdr

free
0

len
1

buf |- buf[0]| buf(l] (ZFFF)

& 22-1 SDS Fm {54

ERAARENFRES K GG, N THEMNBERSENVNE, RFESXT SDS
buf M RER T T B, IESNF RS NNE T LG R R, i,
AT LRI K 22-1 B/ SDS [EEURE 22-2 FrRIFET,

redisObject

type
REDIS_STRING

ptr > sdshdr

free
0

len
1

buf

buf[O]llIOlllllOlOlllO
buf [1]1(ZFHF)

A 222 —F KM R SDS F~

A, buf HAMNBNFHEHAH—1TkER, BITHE—-THFbut(i] #FARAXE
buf BAKHEANFY, Wi buf (1] ZJFH/\METF SR FEX —FF P AL,

TEFEEANRE, buf BUHGRFFALEH 8 AR ATV 55 LB B0 2 522
RE, B, /228 buf (0] FH P, FMIHMEHHIRE 1, 00 1. 1, 0, 0, 1,
0, XERbuf[0] FHIRFNMEA R 0100 1101, £ W FERALFE O HA 7T LU 1L
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SETBIT 454 HISZBL, VEANAYIE LRSS FEA 48 SETBIT fin % WL PR BT 2 3]
A 22-3 JBIR T 75— g = B«
O sdshdr.len JRHEMIMEN 3, FTRXA SDS RF T — M =F W KAMEA.
Q (M buf BEHFHI buf [0]. buf[1l]., buf[2] =NFWRAF, FMZATHHAK
—FE, buf BAMG PR CIEE: (34 1111 0000 1100 0011 1010
0101 7E buf FATLBAFEAF R 1010 0101 1100 0011 0000 1111,

redisObject

type
REDIS_STRING

ptr > sdshdr
free
0
len buf(o]|1|of1]o|of1]0]1
3
buf[l1l]]| 1 1 oJ]o0f0|oO 1 B 1
buf
buf[2]|0 |0 |JO |O |1 1 1 1

buf (3] (ZF4F)

B 22-3 =FHRAIEEH M SDS FR

22.2 GETBIT tp< 8IS
GETBIT #4 FTiR EM 4 bitarray fF of fset & LA —dEHl A #91E .

GETBIT <bitarray> <offset>

GETBIT fig % B PATH B ATF

1) 5 byte=|offset + 8 |, byte HiCR T of fset MM ETEE M —HHI N IR A FENL KL
HEHEAF o

2) i bit=(offset mod 8)+1, bit HiCR T offset B EIEEM _FHH {1 2 byte
AT B ILA AL

3) HBiE byte M bit 8, FEN A bitarray FEN offset IRBEFEE M
HBL, FFaR WA B E .

AT, X TFE 22-2 B BAEEA KB, W

GETBIT <bitarray> 3

B PAT LA #R1E -

1)[3+8 ] B{EH 0,

2) (3 mod8) +1 KIfEN 4.
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3) EfiFbuf (0] F L, REBRHZFEY EASE o —d#HA (AEMAEE) BE.
4) [a % R A BRI AE 1.
A HPITE R I E 22-4 FiR,

DRE] buf 015 C
Tmeizaesily) putfolf 1 JoJ1[1JoJo1]o
2) iR 15 A R ALA (R buf[1] (ZFHF)

B 22-4 R IR offset 2Ky 3 19 k{07 (1) A2
G, FHE 22-3 i g kit, md .

GETBIT <bitarray> 10

BT LT 4

1)[10+8] MfERN 1.

2) (10 mod 8) +1 KIfH N 3,

3) EfLE| buf (1] F9 L, REBREIXFEN LM 3 N3O E.
4) [ % R B A7 BE 0o

4 AT R AN 22-5 BR .

1) sEfrBlbuf (1] %Y pbut(olJ1 o |1]oJo|1]o]1
TTee—ea Mbuf(1]] 1 110 )0 [0 [0 ]1]1

2) BES 3 A—seeE | putr2lfoJofofo 12|12
buf[3]J]o |0 |O0O|JO|O|O]|O|O

22-5 EFRIFIRE offset 2y 10 F —HEHIAL AL 7R

P28 GETBIT i 4 PAT 9 B A $RAEER o] LATE H RO Rl 52, B A i & BB v S A4 i
A 0(1).

22.3 SETBIT s5<$ 893

SETBIT Fl TH# L840 bitarray fF of fset IR E E 1 —#HHINLAEHIZ & N value,
I 11 % 7 Sl (8] i R B A A THAE

SETBIT <bitarray> <offset> <value>

PAF & SETBIT fip 4% IHAT 2 :

1) it%5 len=| offset + 8 | +1, lenfHICR TR offset IR BRI E KM S (=D
T X/ PFA,

2) i bitarray BRFHMEEAH (WEPRSDS) WKERE/NTF len, MBRREHIE,
# SDS MK EEY &R len F, IFHATE BT B2 M A —#HI G E R E R 0.

3) 8 byte=| offset = 8 |, byte {HIER T offset B EIEEH S Hl I REELIE
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HPFAFT0 .

4) 1% bir= (offset mod 8) +1, bit HiCE T offset B E T & H — # H {1 &
byte FHE JLA K67

5) ¥ byte HM bit H, 7E bitarray BRFWMN AP EN of fset MB RIS
FE M ZHERINL, B e E R RAFTE oldvalue AR, REWHME value
B A A A 1E .

6) Mm% Pkl oldvalue ZAEAIE.

(K& SETBIT i 4 $0AT 0 BT A e AE#R AT AE 5 $ust (8] I SE i, B LA i 2 (R B[] 42 2% 1
HO(1),

22.3.1 SETBIT @<l iT~H

LEFR AT i W E— 26 SETBIT 12 HIPAT BTk 8K SETBIT i 4 Hizfrid .
B, RFATNE 22-2 BRI B PAT RS

SETBIT <bitarray> 1 1

AR A RR S AR IAT AU $24E - o e i I
D L8, T O o1 vt ue R
1, RARRAERB R 1 0 BER MRS
B ESTE 1 FH KA, Sl I 0 o [1 0
2) AEMEANKE, &3 buf (1] (ZF4)
SDS MK EA/NTF 1 FH, LM/
& 22-6 SETBIT #4& WPt #2
BT AR T
3)REL1=8), BHifEO, buf[O]lllllllllOlOlllO
LR E N 1 M BRI T buf [1] (ZFH)
buf[0] FH, e N
4) HE (1 mod8) +1, & B 22-7 SETBIT 4472 J5 I 54l

2, RHARBERN 1M HFORE buf (0] FHHIE 2 4~ —dEHI6.

5) EM B buf[0) FHME 2N FHHIAM L, ¥ - HHCRAENEORED
oldvalue ZFf, SRGW —HEHIAEBTERN 1,

6) Mm% PR IAl oldvalue ZFEMIE 0,

Bl 22-6 &/~ T SETBIT fig % (AT &, 1 A& 22-7 W @/R T SETBIT tx S PATZ )5,
DB HIRET o

22.3.2 ¥ BEIRIER SETBIT &Sl

HITE J&7/R Y SETBIT ) F XA I A TY 8, BAE, iERITKE — T E LI LA
AT R EIH T,

BRI AT 22-2 iR Bl AT a2 -
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SETBIT <bitarray> 12 1

1) L1128 ] +1, BHE 2, XRRFAMBER 12 0 - HFMEDFTE 2 7

A2 MR 55 B8 PUAT LA T 4
KB EE . S

2 ) X‘f ﬁZﬁgﬁ H‘J '&Jﬁ redisObject
AT A, BRI BB o
TEREE R 1F, Xk REDIS_STRING
PATA TR N B/ M E
2FWEN, FURFS pLx ¥ sdshdr
SRR O K S R e

K2 FH . Ak, RER

Fr R ER 2 FH RO

¢H, {H SDS 25 [6] i 4 e

HREL: K SDS Fish £ 43
2FHHARMAZ W,
bk R A7 25 A i A A b

SEE 1FT, YEZE

buf B M SLPRBE R 5 F15, A
22-8 i/,

3)HHEL12:8), BHME,
R RN 12 0 SR T
buf [1] FHH,

4) it#® (12 mod 8) +1, 84
5, WHRBEER 12 6 —HHHL
JEbuf [1] FHHE s NHHIfL

5) EPF buf[1] FHHES
A HERIAE, B B PR A
01#F 3 oldvalue ZF 8, RE®
TR AEIRE R 1,

len

buf(0]f1 (0|1 |1]|O
buf[(1]Jj0 [0 ]|]O0O |0 |O

buf | buf [2] (ZFEFF)
buf [3] (REMH)
buf [4] (KfEF)

B 22-8 PR EZJE A EEH

1) EfFIbuf [1]F37

2) EfF|buf [1]FATMESA AL
R AR O FF R oldvalue
A B RGO (B 1 B R

puffol]l1 o |1]|1|ofof1]o0

I 3

‘A puff1]jo|ofofo]o|ofo]o

buf [2] (ZEF4F)

buf [3] (REEA)

buf (4] (FREEH)

€ 22-9 SETBIT 4 T #2

6) [M%& 43R [ oldvalue ZFEMI{E 0.
[l 22-9 /R T SETBIT tp & ENM IR B E
HEEIA LR, TR 22-10 W @R T SETBIT 54

WrZhE, AT

FER, HA buf B 6 R EA,
PSR FFXT buf AT RZIE, BABRIER
VIE AR R Gl AP 5e R, A LS

B FORCA B —#EH 7

buf(ol|1 o f1]1]o]o|1|o0
put(1l]jo (o fofof1]o]o0
buf [2] (ZF4)
buf [3] (REEM)
buf [4] CREEM)

& 22-10 47 SETBIT fin 2 ZJa BN ¥4l

MM, 2R buf B R4S (LB N — AR R RO R, IR ATERRRY
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buf BHZ G, BIFRTHEREBLACAWHTES, REAEEPITE ARME, X SETBIT
4 HATHSE M R EE 2%, I HBAH R CPU B [RITEFEth 2R nafr 2 PRI TEE .

A 22-11 ZE 22-14 8l T RIFTE buf BALBEIUFRACEAMBEL T, A
0100 1101 $4f7fr4 SETBIT <bitarray> 12 1, ¥HEBCH 0001 0000 0100 1101
AT

buff0]| 0| 1]o]o|1|1|0f1
buf[1]{0j0ojo]ojo|o|o]|oO
buf[2] (ZFH)

vut(oif o [1 JoJo i1 o] buf (3] GREA)
buf (1] (ZFH) buf (4] (FREEH)

Bl 22-11 &P EIFHRAFH I 0100 1101 B 22-12 ¥ RBZ G
Srrtrbut (01 P bl e o 019 191019101090
i}'@zjj?l]—?-df’fbuf 1] -—» buf[1]] 0 1 0 0 1 1

buf [2] (ZF4F)
buf [3] (KREH)
buf[4] GRERD

E 22-13 ®Bshc A W _—HEHIAL

SRR R R 120 I, Y
HIESE M1 buf[ojfolojJo|1|ofo]o]oO

puf(1]fo |1 fofo|1[1]0 |1
buf (2] (BFH)
buf [3] CRfEH)
buf (4] CREMH)

Bl 22-14 & EHEE SR E

22.4 BITCOUNT < HyTm

BITCOUNT % T4t dh e frgeih, {60 1 69— Hlfr %E .
AT, X 22-15 BB B4 kUL, BITCOUNT fip2#ik [E] 4,
% F &l 22-16 Frs ALK UL, BITCOUNT 4R [E 12,

puf(olf1 (o |1 |o|o|1]0]1

puff1]{1 (1 |o|o]o o1 ]1

buf[O]]1|o]1|1|o|o|1|o buf[2][0 [0 of1f1]1]1
buf[1] (ZF4F) buf[3] (ZFHF)

22-15 BITCOUNT 4 7m fil— [® 22-16 BITCOUNT il —
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BITCOUNT fn 2 B TAEWIE L XIHFAR S, HELRF EERBBMBELHXNwLHA

By, WENR—LRITRRE.

e TR I JLA/NTOREXE BITCOUNT fin % A BE G B9 J LRV A EAT A 40, R i iy

BITCOUNT fip % ) BARSC B 3

2241

SCHL BITCOUNT S i M R H B i, B
S B A —HERIAL, B BEE R
1 FEHIOIET, RS (B —

Bl 22-17 Jem T RBFEAEGRE S, *—1 8
P B B 4738 J I B A o R

DT B AR SLIE R, (HRBCRIERK,
AR XA BEESRER S HagRd — 3k
DEMER AR R 1, BT AR A B e AT B0k 5
57 B0 6 B — R A P B0 I L

filan, BRERAERANEAMKERN 100 VB,
23 1 MB = 1 000 000 Byte = 8 000 000
bit Xit5, AHELAERERKEN 100 MB K
DI R EPATR AN E /2K (100 * 8 000
000) ! X FHKE R 500 MB HIAI BB, #
DI B R EPATR A BRAE Y 2k

FRAE 3 P B Xok A — i ol 67 A K 7 T AAE
R4 R s B 9 52 R, (B E B AT B AZ G R R
EEEAR—TRBBIFNANERAR, HTik
BITCOUNT 14 W SCBUR o] e B 2%, 27 U4
JAT R 1 386 i 4 YR RS 2 T B Ah 2 Y 2 i A6 ) 4K
B, M R EaT .

“HEMNETEE (2 BE

Bix

TRALK AR A () — P Ink el P A vk

O MF—-HRESKBH, EETEOHT
F A R

Q i F A BRI R, ThE
R R HER L R ATBRAG

AR A R, RATAT U F, &K

2242

“HENSEEIE (1) BHEE

counter=1

¥
buf[01|1|or1|1|oﬁr1|0

buf [1] (ZFFF)

counter=1

¥
buf[01|1[0|1[1|0|0l1lo

buf [1] (ZFH)

counter=2

e[ 1o e e [ ]o

buf (1] (ZFH)

counter=3

¥
buf[O]]1|0]111|0|0|1|0

buf (1] (ZFH)

counter=3

PR

buf [1] (ZFHF)

counter=3

putrol{1 [o 11 fo]o1]o

buf [1] (ZF4F)

counter=4

¥
putfol| 1 [o |11 fo]o 1o

buf[1] (ZF4HF)

counte

r=4

buf[01|1|o|1|1|o|o|1]o

buf (1] (ZFHF)

A 22-17 WPTE LR T R
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SR FEARDHES A TR AU RAR R B P, B 1 R B

flETXMERZE, ML
R AW B TR, ELH #+22-1 TAIMIBUERE 8 KA aEE 1M1

X7 B4 ) AN TR B LT, @ (¥ ) 18 (fEA4 1 ML)
HEMEX MMM BAEE TE20ME 0000 0000 0
H 1B I 0000 0001 1
2A0F, XFF 8 L+ M7 Bl 0000 0010 1
Feird, FATATLLAGIE FAE 22-1, #d 0000 0011 2
XA FAE, AT A — R AL E 0000 0100 1
BEA 8 AL, RFMRHEX 8 MIAE 0000 0101 2
HiTER, HEAMEXMEQETE 0000110 "
DAER 1 I 0000 0111 3
i 2 22-1, RATRFRAT
— KA RERE, WA A 8 A i .
WAL, FZ AT G R E AL, O ;
ARLBERA T 8 £5:
Q PL100 MB = 800 000 000 mnm i

bit (/\fZf7) FKi+8E, H
ARIEKE R 100 MB M B T EIITERRIE LK.
Q MMiXtF 500 MBEAINIEARUL, [ FHEREAHEZA AT BT AR E REBRIE.
RN E-NERORGE, B2BRERMBEEOCRSES, N AR
FRAVEPAT AR -

Q MRRIMTERBEK/NT BRI 16 67, RABRERR UL 16 N FHIGL,
# 100 MB KM ZHHIM ATELT HRAR, B#& 500 MB K _#tHlM AFE
BLHET HREE.

Q WRFNTEREOINT RR 32 6, IBABKRERAT UL 32 > HI6,
2100 MB KM RTERTLE TKAR, KA 500 MB KM _#HHMA
TEUHTHEAREE.

HIERK, RERMNGBE—EBRIOE, BALGIHT TERATLARSHSER, [HiX/ b

LR EIFEA IR AT, PR 3k i SEBRRUR & 32 B W AF AR A7 9 J 1t B 2 e BR o

Q FEh#Ar Rk 2 s (Y 25 (a) 4 b (B] SR B, B vk 7E T8 119 24 A9 Bt [ 2 3 i A6 2% 4 A
BN BUTR 9, WZYRIBTRERZE , LR AR AR, X FRATX Hitie M5
TR R R B, BB R 8 MR NFREANFY, QIEBKN 161
R UNFTHEE kB, HEIEEKN 32 MNMRATE TS 6B, LT, RF
A RB AN F IS EEE KB HNFFIEFE.

Q BT AFRNHRIEBZ A, HERENBELSZE CPU BFHMRE . XFFEE KD
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) CPU SfE UL, BIEERMFERBA, CPU BAFATREARAE R P A4 LB 245 1Y HL
B, HEMNHEREFEATT (cache miss) HWERMESEE, ZFEMHRAM
BB ER SN E, B AERENLIRBE,
BT ESIRS A RE, RATT USRS, ERER MR BEEES N5
¥, HZRFEREWRONFEES, DREFAGP Al aEHRaEn, AT GBS R
B 8 MEREREK N 16 MR, TXPFFRRMBRES, X TaAEF KA %A
VAR A
H T B BITCOUNT %, BATHFE—-RASWRANGFEES . FFHEATUE—K
Kt geit 24 g B, T RENG M variable-precision SWAR B3 5l & X FE—
PR

22.4.3 TiH&INSITEE (3) : variable-precision SWAR &

BITCOUNT fir 2 B AP i P ——4e it — MU B Ak o bl s i, 7% b
WA “IHEIER (Hamming Weight )",

FEoHIHE B L HE WA TE R . SSESMENS, FUMRARS RN ER
FHETZMAFNEDE, —EAHEBZEZTHEEFATENHERMNES, X TAREX
FhERTE 4 Y E AL BRAR I, H AT AR B 4 (1938 I 1 8 variable-precision SWAR
B, ZAEES—RIIIB MM EEEEE, FTLEEREEINITEZS N FRNAER, I
BATFE MBI Ao

PATF R—NAbBE 32 {7 K BEATE4H /) variable-precision SWAR B #5 A SEHL .

uint32 t swar(uint32 t i) {

/] F®1
i = (i & 0x55555555) + ((i >> 1) & 0x55555555);

/] P®2
i = (i & 0x33333333) + ((i >> 2) & 0x33333333);

/] B3
i = (i & OxOFOFOFOF) + ((i >> 4) & OxOFOFOQOFOF) ;

// TR A4
i = (i*(0x01010101) >> 24);

return i;

)

AT 2 swar (bitarray) MHITHER:
Q A% 1R HE L R LERERA SR h—H T, UL
+ Bt TR B Z A I A E R
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Q BB 2R AE 1 89 " HEH RN W LR A A — AT, S

i R R UL R

Q B3 HTE M ME 1 B HER R DR\ RO — 4T, S

Tt R R HA N A ER

QO B4/ i*0x01010101 iBAJHEH bitarray BB E B0 #AE _HH IR
e /L, T>>24 IBHANEEABZEE, ¥ bitarray W ERBIHFIEMEN
fir, SHALERME pitarray BINHER,

240 F, XTI swar (0x3A70F21B), BFAS - RITE H{E 0x2560a116,

XAMERE R SR A+ HER R RICR T 0x3A70F21B R —#EHI AN R E,
Nz 22-2 Fim.

+£22-2 FEXNTHHIFITEAASET, 0x3A7T0F21B RIIXAER

=1 S 4
0x3A70F21B | 00 | 11 | 10 | 10 | 01 | 11 [ 00 | 00 [ 11 | 11 [ 00 | 10 [ 00 | O1 | 10 | 11
0x2560A116 | 00 | 10 | 01 | o1 | 01 | 10 | 00 | 00 | 10 | 10 | 00 | O1 [ 00 | O1 | o1 | 10
W E R 0 2 1 1 1 2 0 0 2 2 0 1 0 1 1 2

ZIG, BEAES —B¥iTE BE 0x22304113, XAMEME A —HEHI6 00T 3EH %
ANICE T 0x3A70F21B EIUA I MBI E R, 3% 22-3 iR,

F22-3 HEXTHBIHITEMASET, 0x3A70F21B fXFAER

=L s 4
0x3A70F21B 0011 1010 o111 0000 1111 0010 0001 1011
0x22304113 0010 0010 0011 0000 0100 0001 0001 0011
D E & 2 2 3 0 4 1 1 3

BTk, BEES =SSR RHME 0x4030504, XAMER B/ ZHEH A8+ 6 &
RER T 0x3A70F21B /A BRI R E R, 03K 22-4 iR

+®22-4 HEXZHIHIT/\ISET, 0x3A70F21B RIINFAER

& 4 @4
0x3A70F21B 00111010 01110000 11110010 00011011
0x4030504 00000100 00000011 00000101 00000100
W E R 4 3 5 4

EFEY, BFEEITE 0x4030504 * 0x01010101 =

BRER MRS /ALL, WNFE 22-5 B,

0x100c0904, ¥INIHE
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3 22-5 O0x3A70F21B BN BHEEBE S A 0x100c0904 HIR S /\ L

i=1 24 fZ 3141 16 Z23 8E 151 0E7r
0x100c0904 00010000 00001100 00001001 00000100
W E A 16 FRHE FTHE FHE

ZJERFITHE 0x100c0904 >> 24, HINHAEEBIHBRALL, BAH{HE 0x10,
AP R+ HEHIE 16, XAMEBRE 0x3A70F21B I ER, % 22-6 fiimn.
R 22-6 #HITBALZ/E, 0x3A70F21B RIXEAER
& 24 {iIZE 31 fiL 16 Z 23 fiL 8 E 151 0E7{L
0x10 00000000 00000000 00000000 00010000

swar PRABUE R AT ] LATHE 32 4~ AL E B, Bt 2Z R0 48 000k B Bk
W 32f%, BRI NMAERER M, BRI 16 fuMmAEREM 2%, FHEN
swar PREUEBANITTEERME, FTLLEXAMBRAEREIREE, HRBIMNINGE.
FH, K swar REURE—NERERERRE, TURIMTLIEBACHTE, £
WAEAH ZRPAT swar, MIMMFERMERERTT AN ERHRE:
Q #ihn, nERRATE KGR DV PIK swar BB, B4 A H 2 SR
ZHI—KIEAR TR 32 (8= B T —KEHFIHE 64 fi.
Q X@ilin, wmRERANTE— KGR PEHEK swar BB, B2 —KMBEA AT L5
128 iR ER, X HERTER R K swar sREERMUAT
LR, E—NEARBRPATEAN swar AAXMRATXEAWRBH: —BIEA LM
DB KN T BAFRIRAN, R ROCR S S BRI e T R

22.4.4 HEWISGITEIEL (4) : Redis BYCH

BITCOUNT 154 WS BRI 8] T 28 F Al variable-precisionSWAR PP & 15«

O ARFEMHEEKN 8 ifE, RPid®kTMAN 0000 00003 1111 1111 FEHNEK
=) LA R o

QO % F variable-precision SWAR B 4 i, BITCOUNT S TEBIKIEH HEA 128 4
—HEHIAE, SRSV AI MK 32 {i variable-precision SWAR B i H X 128 4> i
A A

FEPAT BITCOUNT 40t , T2 FF 2 AR 45 A AL #H i — 1 il {57 B 808 ket il AR FP L3 -

Q SRR A3 A —FEH A BB KT % F 128 fi2, A4 F{f H variable-precision
SWAR Bk —dEHA A E &

Q R RAH SR EE/NT 128 1, IBABRFEHERBEGTE —SEH0
SN EEES

LA F 9SSR T BITCOUNT 4 By SC 30 R .



F202%

—Ak, BERXRTHENLEAE AN NAEE

EFHE e kAR LA B, FEaERPHITET
Bldn, Xt-FH#AN 0000 0011, BEH_dtH5#HIEHEEHR 3
HRIEWMH weight in byte[3] Hfi 2

2 B2 0000 0011 HXAEE

weight in byte = [0,1,1,2,1,2,2,/*...%/,7,7,8]

= W= H I

def BITCOUNT (bits) :

# HABARET FOANAZHBM

count = count_bit (bits)

# WX AERAE
weight = 0

# WmRALEY —HFMATET 128 £
# ML variable-precision SWAR # 3% ¥4k
while count >= 128:

# WA swar WA, FNMERRATE 2 A SRR AER
# EE: bits[i:7] PHET F RTEEERELEZ A

weight += swar(bits[0:32])

weight += swar(bits[32:64])
weight += swar(bits[64:96])
weight += swar(bits[96:128])

# Bohded, Bd B AN, HHRAENL
bits = bits[128:]
# WO RLELHKE

count -= 128

# mRPATEXE, RARLENUKETR 128 fL
# WaERERERTHAXAER

while count:

¥ e MikBREKAEERK, EHAERNET (&)
index = bits_to_unsigned_int (bits[0:8])
weight += weight_ in_byte[index]

¥ B, A OAENR, HERLENR
bits = bits[8:]
# OB RAE K E

count -= 8

#itEEE, REMAN_#HMLHXAEER

return weight

—d#Haidm ¢ 375

XA BITCOUNT SEBMIFIE R AE R O(n), Forb n ks A — s il L R B
WA, BATATAH LT A HHE BITCOUNT fin 4 1EAN R FE Ry n () — 3kl 62

FARE, A5 MBI TR AT BIRE

Q F—MEAKPITIRET LAFHAR loop, = n+ 128 | HHEBH,
Q B /MEAHPATIRET LA loop, = n mod 128 BB H .

L1100 MB = 800 000 000 bit i1, BITCOUNT f4AbH—A 100 MB RN iELd
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HFEPITE—MENE AR, EAEARTR, LA500 MB = 4 000 000 000 bit
Fit#., BITCOUNT fy4-Ab3—A~ 500 MB KB TEIITE —MEHF =T -8B - +HH
K, B_AEAFK.

W E Y, RATEITE 100 MB #1500 MB KB K0T & BRI 5
A5 I G 7 i B 2 st X A 28 B B2 ks B T 80 TR AT T K.

22.5 BITOP op<HIYSEH

HHCESHEXFNFZHHTEERYS (&), ZHE (). ZER® (») fZEE
(~) ¥4E, FTLA BITOP £34-1f] AND, OR. XOR F1 NOT P4/ MRAVEZR 2 B 83t T X S B i

SEBLHY -

Q 7E$4T BITOP AND fin%if, BFH & BAEHHR M A A — SR 828 5452R%,
RIGRAFTETE E RO BT

Q 7E$hAT BITOP OR & if, FRFFH | #RAE T3 BT A A — 2k il 7 ) 2 H BUAE R
RIGIRAFTESE RE o5 b TH .

Q 7E$0AT BITOP XOR i, BFFA ~BEHTH BT A A SR AZERRER,
RJERAFAETE E 1O 1T

Q FE$44T BITOP NOT fin % if, BFMH ~ BT E HEA ZHHI 28R R, R
J& PRAFAESE E i B LT .

BAGTF, BRE P wRhATE e
BITOP AND result x y

Hr, @ xBRAENMEAmE 22-18 fiw, M y RFK A HAH A 22-19 s,
BITOP 4 B4 T LA T #24E

buf[0]

buf[0]

buf[1] buf[1]

buf (2] buf[2]

olrr|lo| O
ol | O
ol ]|]O| =

1
0
1
0

olol|lr]|r
olo|r|o
olo|lol|r
olo|lol|lo
o|lr|ol|r
o|lr|~]|r
o|l~|o|r
o|l~|o|r
o|lr|ol|r
ol|lr|o|r
o|l+|lo|r
o|lr|ol|+

buf [3] buf[3]

B 22-18 4 x AR 8 22-19 8y iR a5

1) B2 HIAIEA value, FITIRFF AND #AERISE R,

2) MM LEAHME —NFHHATbuf[0] & buf[0] #4E, HEEREFD
value[0] FH,

3) MEAMIEANE A FH AT ouf[1] & buf[1l] #E, HBEREED
value[l] Fi.

4) M MIBHABE =NF T HATouf (2] & buf[2] ¥E, HFBEREFED

value (2] F1,
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5) i =B S5ERE, BFEAETE 22-20 FiRHHES R, B ERFE
# result FH,

buf(O]f1 |01 OO |1 |01
buf[l]fO0 (O[O ]JO]JOJO|O|O
buf[2]fo (o fojJOo |1 |1 |1]|1
buf[3]|]O0 (O[O JO]JO|JO]|O|O

[ 22-20 g x FIgE y $h4T BITOP AND 54 = A 45 5

BITOP OR., BITOP XOR, BITOP NOT x4 HyPAT it BEFNX HF i BITOP AND i
AT RS,

(A4 BITOP AND, BITOP OR, BITOP XOR =/Mnd Al LARESZ B EAAE A,
2 % B3 7 4 A B B OL L B AT RS ATHE, FTUAX S A IR R O(n');
ik, Bk BITOP NOT fird REZ—MIHMA, FrLVENERER O(n).

22.6 EOm

O Redis {#  SDS SRAFAFAI B4

Q SDS ¥ 7 AR A B4, XFREIFRi{L T SETBIT iy 4 WL 8L, 15
SETBIT fir & ] ITEAB S BLA RO A RBHR T, MBd T Ey R,

Q BITCOUNT 4 Fl T #x 2B 5 Ml variable-precision SWAR & 3k 1k Ay 4 B $U AT
BE,

Q BITOP x4 M A #RVEERE A C 185 N B M kL.

22.7 ZEHEP

Q StackOverflow M3 ¥ — b5 F%F Hamming Weight FE8#E4T 746, HAHTH
F # 2 % {5 B.: http://stackoverflow.com/questions/109023/how-to-count-the-number-
of-set-bits-in-a-32-bit-integer .

Q 1% & (Counting The Number Of Set Bits In An Integer ) #43 Hi T variable-precision
SWAR B H4r44: http://yesteapea.wordpress.com/2013/03/03/counting-the-number-of-

set-bits-in-an-integer/,



03 =

M A i) H &

Redis #1225 ) H B D88 A Fic AT RS 45 2 T M ar2E oK, AP Al A R X
A=A K B Bk MR fL A R e

JIRt 5545 e B A IS AR A if) B A G (Y 58 0

Q slowlog-log-slower-than TS EHATHT A 2/ MEF (1 #5F 1 000 000

ME) M SERSC R HE L,

2, AR A ETER 100, RAPATHEESL 100 MK GLSHESHICR
FB A HE; MRXAEITMER 500, BAPATHEBED 500 M FS RS0 R
e A M HE,

O slowlog-max-len EMFEEMFIRESHRAFLLREBEIMHE,

ik g5 28 Se it e i T IR F 2 R B A H &, MRS e AR H ERESET
slowlog-max-len BT M{ER, RFI|EBRM—FHWEERHEZR, SBERIEKH
— 182 H HEMBR .

2N F, WRARS A slowlog-max-len BI{EH N 100, H HRIERGSSCEMEEFET
100 &M@ HE, IBAURARS ABSFTEIRIN— 28 H HEHIE, ERtomiemk: B aifire
RIHARZHE, REFHHFMEHE.

EAPRE - TEEWHEDRMH T, A CONFIG SET 4 # slowlog-log-
slower-than I EE N 0 FP, X Redis RF AR PITHEM LS R B8 A
WHZEP, BEEWK slowlog-max-len WWMMEE N 5, iEIRFAHEL REF 5 £EEH
H&:

redis> CONFIG SET slowlog-log-slower-than 0
OK

redis> CONFIG SET slowlog-max-len 5
OK

B, BRINAE PR EILRGSHER:

redis> SET msg "hello world"



OK

redis> SET number 10086

OK

redis> SET database "Redis"
OK

$23% @A S

RJE L SLOWLOG GET g% 18 %5 42 I iR A B 18 A M) H 35

redis> SLOWLOG GET

1)

2)

3)

4)

5)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

(integer) 4
(integer) 1378781447
(integer) 13

1) "SET"
2) "database"
3) "Redis"

(integer) 3
(integer) 1378781439
(integer) 10

1 ) " SET "
2) "number"
3) "10086"

(integer) 2
(integer) 1378781436
(integer) 18

1) "SET"

2) "msg"

3) "hello world"
(integer) 1
(integer) 1378781425
(integer) 11

1) "CONFIG"

2) "SET"

3) "slowlog-max-len"
4) n"sn

(integer) 0
(integer) 1378781415
(integer) 53

1) "CONFIG"

2) "SET"

# HEHE—AFRHF (uid)

# @APATHE B UNIX B ER

# AAHATHEK, UWRPIHE
# RAURGALEH

3) "slowlog-log-slower-than"

4) non

*+ 379

AR X FAAT— Ak SLOWLOG GET fn %, MBARMIKEER], £ —WHFTH SLOWLOG
GET fr 2 BEAHIC R TIRAWH K, MEIHA. 10K 0 MIEAN HRC LM, K

S5 an iR A0 H AR BRAIR K 5 Ak

redis> SLOWLOG GET

1)

1)
2)
3)
4)

(integer) 5
(integer) 1378781521
(integer) 61

1) "SLOWLOG"

2) "GET"
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2) 1) (integer) 4
2) (integer) 1378781447
3) (integer) 13

4) 1) "SET"
2) "database"
3) "Redis"

3) 1) (integer) 3
2) (integer) 1378781439
3) (integer) 10

4) 1) "SET"
2) "number"
3) "10086"

4) 1) (integer) 2
2) (integer) 1378781436
3) (integer) 18
4) 1) "SET"
2) "msg"
3) "hello world"
5) 1) (integer) 1
2) (integer) 1378781425
3) (integer) 11
4) 1) "CONFIG"

2) " SET"
3) "slowlog-max-len"
4 ) n 5"

23.1 EEHICRIRE
RF#F/REPAET T IR E R H EThEER XM EH: .

struct redisServer {
It wes

// T—%BEHEZH ID

long long slowlog_entry_id;

/] ®RETHARENESHEX

list *slowlog;

// M%BEE slowlog-log-slower—-than # I #hfE

long long slowlog_log slower_than;

// M%BEE slowlog-max-len &MY

unsigned long slowlog_max_len;
/7 ...
bi

slowlog_entry id JRYEMHFIMRER 0, BYEIE RN EBERNHEN, XNEHE
HERL 2 RMER B SR id i, ZFRFXXMRERER—.



Fian, eSS HER
H#&E ID, M2 /5 RS AR XX AR AR E—;

$23% REHBE

¢+ 381

, slowlog entry id MfH 0 &N FE—FBER
AR 55 % -G 2 HT AV 18 Al H AR EHE,

slowlog_entry_id MfH 1 SEEBUONSE K IBEWHEM ID, RJERFHHITXANR

PER(EIE—, LA,
slowlog #ERMGFTREMP WA EAMAE, HRPHENYEIRET 1
slowlogEntry &5i#, B slowlogEntry MR —FKIEAMHE:

typedef struct slowlogEntry ({

/] HE—TRE
long long id;

/! GAPATE B EE, BRX N oNIx BHER

time_t time;

/] BATRAHAHEFE,

long long duration;

/] BAER4EHK

robj **argv;

/] BAERASHHHE

int argc;

} slowlogEntry;

A, T LA 8 H Bk

1
2)
3)
4)

A 23-1 BaRrst &% H

(integer) 3
(integer) 1378781439
(integer) 10

1) "SET"
2) "number"
3) "10086"

slowlogEntry

id
3

time
1378781439

AR A AL

duration
10

HHIXT R H slowlogEntry G54,

argv[0]

argv

argv([l]

argv[2]

] StringObject

argc
3

"SET"

StringObject
"number"

StringObject
"10086"

A 23-1

slowlogEntry 4597~

A 23-2 JB/R T R 5 AR R Mg R S s KR B i
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‘,‘VL‘ EE
\\_)
BAmETERLE, A 232 B 76 &/ slowlogEntry &R E% T argv 41,

23.2

Fwdy mIHiEHER

redisServer

slowlog_entry id
6

slowlog

slowlog_log_slower_ than

0

slowlog_max_len

5

H &/ SLOWLOG GET fig %

# B P ERA%E number ¥
t LT REBOLH2HEEHNDF

if number is None:
number = SLOWLOG_LEN ()

t BARSBTHRERER

for log in redisServer.slowlog:

if number <= 0:

# THHEEHECBRY, BHER

break

& 23-2

def SLOWLOG GET (number=None) :

slowlogEntry slowlogEntry
id id
5 1
time time
1378781521 1378781425
duration duration
61 11
argv argv
argc argc
2 4
redisServer Z5#4 7 ]

IEEWEEEIEE SAMER
TR T RS BRER s Lowlog BERIMIEMZIE, Tefl1oT LA F UMK E L AR

OB, Ht R B AR —

number -= 1

Q slowlog _entry id HfEN 6, FRMRSFAF TRIEHEMWHER 1d EKH 6.

Q slowlog #RMAT T id A5 E 1 WEBEMHE, BHW 5 5 HEHERRNERL,
MK 15 HEHESERIOERRE, XKV slowlog HREMAMABIR LM
ARAIH H &

Q slowlog log slower thanigs® I RFAFACE slowlog-log-slower-than
WEHHIME 0, FAEMPATH EEEE 0 AP 2 B8 A& H Kl

Q slowlog-max-len JBMEIC R TIRF B E slowlog-max-len EIHHE 5, F
RS AR B AR LA R AW H &,
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# fTHEE
printLog(log)

#E HEBR K SLOWLOG LEN 434 0] LU LT AU ok 2 X

def SLOWLOG LEN() :

# slowlog HEMKEMABRENESHAEHE

return len(redisServer.slowlog)

BAN, FAFERIA SR HEM SLOWLOG RESET 4547 LLF LA F SISk & X .

def SLOWLOG_RESET () :

t WHAMEHTHFARENEL

for log in redisServer.slowlog:

# MEBEE
deletelog (log)

23.3 AHNFEE

EGRPATM LM ZRINZIE, BIFERS 10 A A 24 /T UNIX B a1 8, X~
[i) 8% 2 [ F) 25 2 IR 5 RS AT i 2 T RE SR BT K, IR BB X RAE NS B — 144
slowlogPushEntryIfNeeded PR¥, M slowlogPushEntryIfNeeded PRI Tk
HREAFENXKPATH LSRR EANAE, UTHREERBRTX—I&:

# I8 SRIAT A A By B R

before = unixtime now in us()

¥ PATRA

execute_ command(argv, argc, client)

# IR PAT A A A

after = unixtime now_in us({()

P REETTEAUARFNRERNER

slowlogPushEntryIfNeeded (argv, argc, before-after)

slowlogPushEntryIfNeeded PREIVERAH A :

1) K MITI K EE#E slowlog-log-slower—than ¥ T i & i ],
R RN, SAmSRIE— N EE, SRS slowlog #EMEL,

2) AR A M HENKEREMEIT slowlog-max-len I AT EHNKE, MEEMN
W, B2l HRMOHEM slowlog fERPMERR,

PAF & slowlogPushEntryIfNeeded BRI SLIALHY .

void slowlogPushEntryIfNeeded (robj **argv, int argc, long long duration) {

/1 BEHGEATE, HERE

if (server.slowlog log_slower than < 0) return;
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/) WmRBAHEABLRSBRENLIR, BLUFLFMAREHDF
if (duration >= server.slowlog_ log_slower_than)
// #HBEFWEEERX

listAddNodeHead (server.slowlog, slowlogCreateEntry (argv,argc,duration));

/! mREEEERS, BARTHR
while (listLength(server.slowlog) > server.slowlog max_len)
listDelNode (server.slowlog,listLast (server.slowlog)):

}

REBF RS RBERMNESNA AL T, —FERHAMNE slowlogCreateEntry
PRE: ZRBBEEANSE, QB -1 FWEBEMAE, H¥ redisserver.
slowlog _entry id MI{E 1,

EAGF, BRRS A SRR A8 2 H AR WA 23-2 Frs, GRBATHATLA T4

redis> EXPIRE msg 10086
(integer) 1

iR %5 2R FEPRATSEIX > EXPIRE tn4 2 )5, Wi slowlogPushEntrylfNeeded pR%Y,
PRECKE A EXPIRE fin 28— 2% id b 6 B E WM HE, KX & HEBRME slowlog
gERMEL, WA 23-3 FimR,

redisServer slowlogEntry slowlogEntry
. id id
6 1
slowlog _entry id .
b - time ~ time
1378800320 1378781425
slowlog > R
duration duration
slowlog_log_slower_ than 14 11
0
argv argv
slowlog max len d g
g - argc argc
3 4

[& 23-3 EXPIRE 4 #1472 /5 RS 2RIRES

TR, BT slowlog #RKE T EMZI, slowlog entry idHIEEBM 672K 7 T,

ZJG, slowlogPushEntryIfNeeded PREUAI, MG H/iTEMFRKEBENHERHE
5 %, MRS 2 HRTRFIEERHERER 6 &, TRRFIK id k1 @AM HEEK
kR, LRSS AEE R H EBEFBREHTH 5 %K.

M BRERAE BT Z /5 B IR 5 2 RS QN B 23-4 BT .



#23% BREmaE
redisServer slowlogEntry slowlogEntry
id id
6 2
slowlog entry id
7 B time time
1378800320 1378781436
slowlog > e
duration duration
slowlog_log_slower_than 14 18
0
argv ar
slowlog max len A4
5 argc argc
3 3

M 23-4  HHER id 9 1 B91@ A B EZ R B AR APRAE

23.4 ZEOm

Q Redis #9122 if) H &2 BB T R T 6] i 4 2 R B i 4 o
O Redis IR 55 #5948 T A 18 & ) H SRFAER T AIREH) slowlog BERT, BIHER

TEMEAET— slowlogEntry &5, B slowlogEntry M E KB
His

Q FTERFIMI R 18 2098 H T LU E T slowlog #ERFKTEM .
Q slowlog BERMKERRMR S 48T RAFEAE R HEREE.

Q HrE AN H ESBRME] slowlog #ERMFEL, MR HENERBEL slowlog-
max-len EIHIME, ARAZ RN HEBMER.
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I PAT MONITOR fip 4, &P 4 n] LUf A CA 8 — T RLAR, SERT 3R OFTER AR

5 a2 AT AL B ) fir S TR AR B -

redis> MONITOR
OK
1378822099.421623
1378822105.089572
1378822109.036925
1378822140.649496
1378822154.117160
1378822257.329412
1378822258.690131

[0
[0
[0
[0
[0
[0
[0

127.
127.
127.
127.
127.
127.
127.

[olelellelNeNeNol

[ellellolle el Nl
)

R

:56604]
:56604]
:56604]
:56604]
:56604]
:56604])
:56604]

"PING"
"SET" "msg" "hello world"

"SET" "number"

nyo3n

"SADD" "fruits" "Apple" "Banana" "Cherry"
"EXPIRE" "msg" "10086"

NKEYS" "

"DBSIZE"

Y — A2 B o) IR 95 2 R AE — AR A TR, IRSFARER T 24X R SR 25,
B R T RMSTHRNEELLAIA KWL, mE 24-1 iR

gy \EERSHR

24-1

BRE

i AERORYE B i & ik

KiEML(EE

i EES 3
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241 RN EEREE

% 3% MONITOR 454 0] Uik — A% & P w8 h— S W as, & am 4 i o Bl s v] LA
PLF DA A5 ke S BR
def MONITOR() :

# ATHE PR EWESE
client.flags |= REDIS_MONITOR

t BEPRAMEBRSBRAN monitors BRHKR

server.monitors.append (client)
# WE P 3wk E oK
send_reply ("OK")
ZEABF, WREF % c10086 [6 R 55 #% &K X MONITOR fi %, 43X A% F Ui i
REDIS MONITOR bRESHITH, HHEHXNE A S SBIRME monitors HRMERR.
RIX% ¥ 10086 &% MONITOR #54 Z i, monitors #ERKRASIE 24-2 iR,
HB 41 IR 55 28 UAT % F ¥ 10086 K% ) MONITOR 425, monitors §EF¥ 4 T
H B 24-3 R ERES

redisServer

mon.i-t.ors ——{ c128 H c256 |—-[ c512 |

[l 24-2 %P ¢10086 $14T MONITOR 142 Bl i) monitors 7

redisServer

mon.i;:.ors _.| cl128 H c256 ]_.[ c512 H c10086 |

& 24-3 P 10086 $1fT MONITOR %422 J5 ) monitors 57

24.2 MOBRMBAEHSER

R &2 E B RAL G2 E R ZHT, B SAH replicationFeedMonitors R,
XA R BORF AL R ) i 2T SR AR B R IE A S W RAR

LA F /& replicationFeedMonitors PREMIDEARIEE X, REBE ERIEEAKSE
fIEFER, REHEERELITA KNS

def replicationFeedMonitors(client, monitors, dbid, argv, argc):

# REPTHLNE E., SNEEENST, #4054, 458 M ESH
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# AREREZHENEWNBENER

msg = create_message (client, dbid, argv, argc)

# WP TR A

for monitor in monitors:

# HEEARAENE

send message (monitor, msg)

BANF) T, BRIZIRFSASAERE] 1378822257.329412, #HEIP K 127.0.0.1, O
5H 56604 WP ImARMMATER, X0 SEREEMITHL KEYS*, AR 2468
UTFFEE:

1378822257.322412 [0 127.0.0.1:56604] "KEYS" "="

MR AR #% monitors HERK SRR IE 24-3 FiR, RARERESHIEEE KL
%5 c128, c256, c512 flc10086 PUMEHLAS, WNEl 24-4 FF7R .

1378822257.329412
[0 127.0.0.1:56604]
IIKEYSII "makn

1378822257.329412
[0 127.0.0.1:56604]
"KEYS" "Wk

1378822257.329412
[0 127.0.0.1:56604]
NKEYS" wxn

BN &

1378822257.329412
[0 127.0.0.1:56604]

WRKEYS" Mam

cl0086

B 24-4 [RFISHIEEREAZN WS

24.3 EROMm

Q & o el LS i 04T MONITOR 474, Y& P omiE o W oas, WO T EN IR %5 28
Ab PR B B AR A 15 B o

Q H—% o A EE % P A A MRS BT, & P 4 REDIS MONITOR ARiR&#h
T7F.

O RS #005 rE W2 #0 #AE monitors #ER Y,

Q GRA A RE, RS 25#8L# i monitors ##, WA LEB RS M,
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