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MESRWMILAE N, FrURREB RN GHFEREX NI UIRA SHLH, EHLHE TR
LUl —#: BEANXABIREHAEEIRTEIERE EHERIMMANRE, BRTEE
MM BIRRIITEH Goin) BEZSN, BREM EHWERIVITEEER (distinet) BfE, &
SRR ERENTAERREE .

REFEEEXFESBRENBIRER? WHEXNEN, RESRS ¥ LEATER, HEL
KL T Redis. ZERER, RedisERRBERNVTMBIBEE—TRETESHIEER, H3Hx
BEWITRE. HHE. ZRFHESITERE, HhNRS8irBRET L ESER TLIHREE0HEA
FEDRE.

B TRedisK SR B, LIRRedisFMOHERTIESE, RRPEL T ERMSE HRedish%
BHIELR, HHATERLATEMNIPXRRER: EEZENXARRANRBRE D, HEE
R, FEENRE, ZHTEFHBREZ—ABSQLENAMELIHATIE, HERBERA—FA
Redisfir & EREEB ST, B MRS e REER TS .

Btz G, RIFBEGRMENINE BE M fARedis, SHFAR, A RedistIPHELI iR
B, —SRIE RS BRI, Hodn:

Q RedistAFPIERTSBIRBH A BIBEHLIN?

O RedisByZRFEMIERRM AT EMEERASE (bii"hello world") ., XE[LIFFAEEEMRD
ER¥ (kfn10086%13.14) , EFR GG (EFSETBITE454) , RedistENEE
PEREREIX EAA I 7

O RedisB9—845r S R EBEBERRBIT (binAPPEND RBEXFRFEPST, HSET



e {HRIT) » BB LA A RBELERIT (LLmDEL. TYPERI
EXPIRE) , ARG IERITH A HTREBEN? RedistTENTRE LI T —MIK
BIZS?

O RedistI¥iRER EMEMELS M ARBERRNREN A ? Bitk B @ R ERT

£ =Py 50k

0O BRTHIEEZS, RedisBfERGSITE. BA, HE%M, it YR msIn?

O RedisfEAH 2SR ERSUEER PRIHMER? —RGSIERMEXIEOEES

HHASE?
A TIRFGXEEENER, RERERRS ¥ FEHTER, THORXKEEHEEEDK
#K: RedisBB—NEREROHY, M ENRFNEBREE M FEOE, EEXEXHEE
KR RERE FARedis, TIARNRedisFIRELI. B, W EBRE—EAEE L ERedishy
NESLHHIT T NME, (EXEXEBLARFE (ANEA T Redisth/ DBILMNFE) . BEARS S
FHiE (RE—EfRtn ) .« BAXKENREERA (thin2.0. 2.288#2.4, o 4ETHBH
REZLR2.6T) .
SARE, PR E 2R ERedisIETCINEE, TRRINCERD I AELE. FiRF
X—AzZE, REEECHFERERAisWFERD, NhFRABEHESR, HEIERENFRAESH
fiRedis A PO ERBET. ERET E/A\BRdisFERBERTE G, RIEWRLEEXEET
BEEPNIE, B—FL2EEER, HERBOHAMNTEFREMR. TRBIE2012EEXFFHEY
£ (Redisi&it SLBL) , HELT20135E3 ASHETBEREH T A BHE—K.
RE (RedisiRit 5K F—RERRET, EERWOEG, XMERERAREATESE
A -
Q ik, EAFERERLERRisFERGIER, wREESMRELLR IR —
IERedisfOTRIVES, REHHITEENE, BABERENRFENIZEENLE.

Q Xbemid, F—HRRNMET RedisBINTBHLGIRIRYIEFE, (BHIRENHRedis SHIFHE,
MBRINGRERALT BHSEANBHEEIR, XA (RedisititS5EH) ABEEEN
SERRT

RERFBR Z A RE FROR G B X S RIEAN &R, PRI HRMARIGRERS9RR
BEEAMBERMBER (RedisiZit 53 , B EXHHREBCENB—EERBRELORNE
5, RIRABUCAELIX—HiFNEG, X, & (Redisifit 53LH)) EREFBILKZE, B
i {Redisi%it 5L HEVEL D RERITET .
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BEMRedis 3.0 , EET (Redisifit 5Ly B IREHFRNFAFEY, FEPhEMT
KT HHEIAr#/E (bitop) .« HEFE. Hi#l. Sentinel IEFEIEBNFHEY, RASER TIXETIE
B (Redis & 5L . ABRUNBT RedisBINZBHLE] (ELimBdBELH. BRAL%. BH
BMAED , MEERMETAEBIRedis BN (LinESH . FAL. LuaBld. HiF. —3#HI008
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BRAEFMWERBNR AN THEB T L, (BT BRedisNES IR HRULZE
FHREFE L. BT WRedisfINITLH, HRES—MIENGOTENEIEIE], RTLIFEBIRAT
B RO FRedis, BAIPECIRERS IEHRERIBRIMERF. RELHEXAFIR (Redisiftit 5k
B 4 HEBIIRE FIFH T BRedis, FHRIEMFEEIRedisEAE.

EPHE—IRRS TRSREEFENRIR, XEAFRORSEGELRETIREMNHE LR
N, HEREkSEIEwww.RedisBook.comit Edisqusitlis (FTLAIREMEELRM)  ¥olikEEEnN
BUXAFRR (RedisiitS5sLEl)y RFRF. B, BN, #HFF. BiR, 5%, REZBIIHREHAK
AR, FREKKSHEFN (RedisititSEHY » DUERERRARIT ABAH.
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RERihoterran FMiammutex XFHALRITEER, ARSI IFREESBMESEHHEF

FERHBRAOENN B, i T = BN R RBER.
RERMEISHBERHRAWEHHBOXASE (Redis &5 . DRMESEDBPX
RIE LS.

RERIS TimYang ZEBCZhfis XL R, HiE S H T iFmaEL.

RER U Redis X Salvatore Sanfilippo » MEREMAIE T Redis BiF, XEBHARESH
T .
RERBFFARIET (Redis BT 5% F—RNEE, HIIOBELNRNEHRETF S
FGXAFRR (Redis & S53LH) .

&G, BRERMBHORANBELR, IR EE RSB LIRFISEE .
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A $%t Redis B9 R ZHBHLIIRELL BT A SHLTHRER L BREHAT T A A, HERRX
B Ih BRI O BIRGS LI R LB B R B

B EAS, EETARE. AR T Redis BTG L FGEEDLE], XEMIA
LTS Bh e E AP . LR A Redis.

ATIEEBHAERFREH AL EE, PSR BURBRAMA BRI Redis BY3L
BIFEEHFTHR, MBiEH LEXT Redis ALIFBRBRNE, HEIFAREBI Redis FEFEA,
BAREEFREBT .

B—FHE, MBEZFITERAT#E Redis LHREHEKEZMY, Z437E RedisBook.com
R T —HEIRATEREN Redis BB, ZEVTLARERBMNIE-IRONE, RAEH
B EEZThREXT R O LB, XA B TFIREEIRMEELARD, WA TREEERART
RN RB M SC R,

1.1 Redis MRZ1568

ABRET Redis 2.9—EI R Redis 3.0 A RBCRBRE K, EM Redis 3.0 HEFF
B 5 Redis I ZHLIIBBA £, Wi Redis 3.0 B HAHLZHBEN 5 Redis 2.6, Redis 2.8 FHAHLINAEE
EAMFE, FTLABRRAX TR Redis 2.6 & Redis 3.0 f5EH R VLN %A AN

54, BN Redis BHEAHRATHHIYEMPFTIER, HERIEREHBEREA WG, B
A EB 4 N A X F Redis 3.0 Z /G0 JL N EARI, Bixt2A M.

1.2 SHEwH

FHh RWESEH SR, “BYEEENLR”. “SHERENTR”. M IIEN
TH” AT AR
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B—Hy “HIBREHENR”
Redis FUEFE B E MG MREX (key-value pair) FREH ¥R (object) HMAY, Hb.
O FRERBR-NFHBXR (string object ) ;
QMBEERNEUNTURFRABIR, FIRXTHR (list object). MBA IR (hash
object ). AR (set object). HFEAITHR (sorted set object ) X FFPIF R
Hep—wp,
Hingt, $ATLUF S EBEEPAR—MRAFRARMNR, HBIFRABNROE
{E%F «

redis> SET msg "hello world"
OK

AT TS R EE R IR — P RAFRHBEXR, TR RKREN

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

A HE TR A ERB W EAARREPNRITNE, TR RE R
RBRBERE, FHULEX SR S5 2 a0 T TR 20 e R e Xt R X SHBE RO AR o

SETERS “ AN BIEEERYSCEL”

A F I 353t Redis ILHL AR EN T EH#HT TR,
S oE “BUEE" X Redis JWENTAFERAITTAE, WHTRFHBEFRERETH
Tk, REBEFREIHTEATE, URRSHEIMBRIHBEXTOTESFE,
%103 “RDB AL P 11 EHE “AOF FAL” SBIAL T Redis AR FHRFA
R LIFER, H T RGFFRIBEE RS ANk, REBFJIRERAL
X REFEABEN Y, AR BGSAVE 54 M BGREWRITEAOF {4 LR IFE%E%,
%12 F “HM” X Redis B3 MFEHHET T AR
O XHEGFEATHE (accept) HFFIRMEEIFER, BREFREXNGLEHR,
DL B [0 2 P o [ iy 4 T A
Q 17 B i) 354 0 3228 i F BhAT redis.c/serverCron B3, XA EHGE 3T % Ay 21
MEHBIER R Redis RFBYERBE, —BEERNERIERREB X BH
A RERY
F13E “FPM” X Redis REBEPNBEHEPWRENTERTTNA, NET
BFBRECEHENRYE, RHTEFRNBAZHRAGHBHRMOLHATE, UK
Redis JR &5 2 QBTG RE AR ESHA LTSS,
14 % “MRFE” XYL Redis RFBHBENHATTNE, FHBIEI T RS %
A SR EETR, BB T serverCron BRI T4E, H BT Redis R EFFH¥I1581k
PUE S
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EHH “SHEIBEETI”

A =43t Redis () Sentinel. B H (replication ). E## (cluster) =L HLTIEE
HITTHA,

F15E “HH" 3t Redis B EMNE HIThEE ( master-slave replication ) B3I R B HEAT
THE, KATHAPEE -TREFSE (ARFR) ZZEHA—-PREFE (ERFH) 8,
EMRF B/ZEIAT TH284E, #HTTHLABIEZE, B,

%5 16 I “Sentinel” XI Redis Sentinel f L BLIHHHIT TN H, BLEA T Sentinel B ¥R
FHEMITE:, Sentinel FIMTIRF /BT TR L, LUK Sentinel X TR IR 5 25 BEAT HUER
BHTESS,

5178 “BH” X Redis EROLRRBIHTTAA, HATHK (node) HIMWERN
¥, TEABRGSEROTEL, ¥R (redirection ) SFRMER I E, UREMNTRZEH#
TEEHFESES,

SBPUEBS “IRNZTHRERYSEIN”

AP B U 5T Redis &I IS B THEEUER T T Ar 4o

%18 % “RA5iTH” % PUBLISH, SUBSCRIBE, PUBSUB %4 LR IEBBTT
THA, BB T Redis R S5ITRIZIEER AL .

19E “HE” X MULTI, EXEC, WATCH S @M EREHETTNHA, MBT
Redis B FRZMLIA, A8 T Redis FWHEFXT ACID M XRHEE.

%5 20% “Lua A" Xt EVAL, EVALSHA. SCRIPT LOAD %4 LB EE KT T Mt
4, BT Redis RF B RAMTHATEHE P4 AR Lua AN ; X—EALX Redis %
BWE Lua FRAEE, URFENRFBZAEH Lua BAKITEHTTNE.

$21%E “HEFF” Xt SORT fr4 L & SORT fw4 Fr A W FAE T (Ko in DESC. ALPHA
GET %% ) MELBFEHEHAIT T AR, HURHT Y SORT SiFH B ETE, AFEETH
TR RBITT

;R E “THBMBA" X Redis BRE_HRMBANFEHRATTAHAR, HEAT
GETBIT, SETBIT. BITCOUNT., BITOP iXJA- gt S ¥ fedn S ML IRE,

$F23E “BEABE" X Redis QIBRMAEFIREMHE (slowlog) BHREHETTHA,
HULBH T SLOWLOG GET, SLOWLOG LEN, SLOWLOG RESET %18 %] H S #/E M4 HL
PR,

H2UE ‘BB NBTHEPIRENUIUSE (monitor) WY, LIRRFHFELE
WAERE, MERBRREETMEEOTE.
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1.3 HEENELERDEA

Bk Redis MR HLIIER B HLIIRE T8, FTUEREREERNEBYBKXE Redis,
BREBYBKA Redis, MU KMBERBHE —HoME_H0, IFTRILTHARAR
B A Redis A ARBLRSHBM.,

IR BEE ZM M Redis HEVIIIE, BAERELENB MARB_WAZE, X
BEMEABNB =S, MBREH R Redis WAYITIRE, MATUBRIH=8S2, &
BRBES .

EBHH=THoMELLAJER L (bottom-up) KITREH, WRER, HESFE
WETSBRREECLEL THENTNEY . IR ITRSENEYETCENMHTE, T
AEHMETRASEEENMAXMES, BTSSRI R X =Man &8,

FBHBARTEINERRERSBILEN, EETLEACHRIEBEHERENIE.
EXBHENEELSF, BRTH 220 ENHP—FTHERENNBHATZS, HOETERSE
BRENIIRERANE, BTLASH R MRS 78R A] LAZE R EE T A BHE— WA %K
SRS T B,

1-1 Xt _EERR B9 B YT T B4

| somrmms—ams “BoRamSxe” WHAEY |

Y
rﬁfﬁF‘F PUTESS W4 “BMAUMIBENXRT MHAEY

HREF P Redis )
& YL

ERUFREE=S S .
WRERLR WFAEY
)
| sasmmms “BustmeaEm SRRk R TNE

A 1-1 R %

1.4 {33GRN

25| BN

EHE—K5| F Redis WX file FHEF name Af, A file/name HR,
lin redis.c/main &R redis.c P H main E¥, M redis.h/redisDb WFER
redis.h UM redisDb G54, #Ea3s,
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o, EE K| AREELXH file PHLF name B, XHMEH <file>/name
#A, Wil <unistd.h>/write T unistd.h kLM write BEL, M <stdio.h>
/printf MR stdio.h L3 print £ PR, EWIBLA,

EE KRG AENEBFEZE, EERSELHLFHNENGS, HBRFRATFEE,
BANEF, BB —KE A redis.h XM redisDb M M BHE, & redis.h/
redisDb #R, M2Z/EHEKSIH redisDb £Mnt, REALF redisbDb,

#5195 | BRI

Z H A struct.property # A K 5| H struct & WY property B, KN
redisDb.id 7~ redisDb 5 M id JBHE, M redisDb.expires M| /R redisDb
ZHIN) expires BYE, EIMAE,

BEA |
BRI RIS, FNA BT H R — RN BRI T RRRE R

AREHLY
AHFEH C 155 Ml Python B K BRLHE:
Q FEHRBEREH UK LB EEMAEN, R385 SEEM Redis RN, @
B CEERB. ’
O MYTEFEARERERLEKRE L EERNEFN, A3 EFSHA Python ln
B kTR,
A ERM Python HAREHEE S Y server flclient Wﬁ/\éﬁ@iﬁ K+
server E/ARMFMHRE (redis.h/redisServer HHHIEH ), "Mi client ﬁ!‘li/j‘t
FEPITERENZE P IR (redis.h/redisClient *"’W%%M o :

1.5 ECEMIIS

A ALE M8k redisbook.com iR T ABKIRFIHE , I HRLET M IEAH A Redis
FABIATR, REWITUETXNNSEEEARREABHER, RELFSEEEXY
mHE, BRI,

5
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Redis BAHEMA CESHENFHBERER (USFRERNFRUE, UTHKC
FHB), MEBCHET —MEBIRAHEFMASP (simple dynamic string, SDS) KSR
KR, W SDS FIFE Redis RN BER.

7E Redis B, C FHBRSENFRHAFHR (string literal ) FZE— LA FHF &8
{E#ATES AT, LINFTED H A

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

X Redis REMNANUNBR—-NFHBFHR, ME—TTUSEBRNFHBEN, Redis
MEE A SDS R R FH P, T Redis WERERE, A& FRFSENEEER
B# R SDS LI,

BT, MREFFPmIITHS:

redis> SET msg "hello world"
0K

AR 4 Redis #EBIEE P AIE— TR GEXT, K.

0 @BEXHERE—AFRHPENR, NROERLAR - MREETFHE "nsg" # SDS.

O BEMNHELR—ITFHPENR, XROERLAR-AREFEEFFHSR "hello
world" f SDS,

X, RE S RMATHS

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

AR 4 Redis ¥ EBIEE AR — BT REXT, Hp:

0 SEXHER I FARNR, NRORBELIRE—MMF T FAFR "fruits" B SDS,

O BEMNHER—-ITFRNR, FIRMNREIT=EAFHENR, X=1FHBEXNR
A=/ SDS LB : 14 SDS RFEFH B "apple”, F_1 sps REEFEF
fF8 "banana", F£=/ SDS REEFFHB "cherry",

BT ARBFEEEESTHFFREZI, SDS BREFHER X (buffer) : AOF Ebth
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i AOF X, URFEFHREFHBMAZENX, #2 M SDS LI, EZENE AOF
BALME RSN, RITSE R SDS fEXFMRBRPHIN A,

A BEHE T R X SDS HWERIMHFTNH4E, L9 SDS M1 C EFPHAFZL, BENH A
Redis B fH SDS T AR C F& 8, HEAEMNRETIH SDS f#R{E APL,

2.1 SDSHIEN

4§/ sds.h/sdshdr GHFE~<—1 SDS {H:

struct sdshdr {

// BEbur AP EEAFTHEE
/! %F Sps FrRAEHEHEE

int len; sdshdr
7/ BFout A HAEAFH B R fxee
int free;
len
/OFYERA, ATRAETRKE 5
char buf(]; puf > "R']'a']'a ]'L'|'s' ['\0']

}:
A 2-1 BRT—A SDS =#:

Q free BHMHMEN 0, FRX4 SDS A HEAfIRFEHTHE,

O len BHHER S5, TRXS SDSHET—TEFHEKIERSR,

Q buf BHRE— char RERNEH, BANMAENMFEFNIIMRET 'R, Te’, 'd",

ity 's' ANFR, MBE—1TETURETEFM '\0'.

SDS #1E C FRHBUSFRERNBH, RESFHN 1 FHERARITELESDS B
len BHEE, HEISFRLWEBIING 1 FVEME, UERRNSFHIAFHERBESH
Y&, #Rm SDS m¥ AR, XS /T SDS M AERIEETLEENN,
BIES FRHERX—RPIGEL R, SDS TUHEBEH ¥4 C FARRBERTMN B,

BT, MBRITE TR mE 2-1 B SDS k4 s, MARMTLUEHRFEH
<stdio.h>/printf FA¥, WEPTLUTIER:

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

SEFTER L SDS R EMFF B "Redis”, TEHN SDS HE L THITEI R

& 2-2 BR T B—A SDS /R fil, X/~ SDS M Bj B SDS —4E, HRFET FRHE
"Redis", X/ SDS fIZ BB~
#SDS RIKBIZETF, XA SDS Wy 2

free
buf MANE T HF B RMHAZ X
6, FrlEH free BHEW{ENR S 5
(AP EARNSRRBEREFEY but >R e [va [7ir[*s N0 ] | [ [ 1]

HIKEERZM ), B 2-2 #WAHRERZEY SDS R

B 2-1 SDSAH




10 ¢ F—¥y HBBHENR

BT R —TR R4 B R %S | 72 SDS PHIFER

2.2 SDS 5 C RIS

BE&AS, CIESHEAKEN N+l WFRABERRRAKENI N HERFSR, FHHFHFHR
HRBE— M TEEREFN '\0',
Filan, B 2-3 R T —AMEHR "Redis” B9 C FHH,
CEFHFANXMHRNANENPBRIFRN, FHAEWHE Redis WEMFBELEME., FB
LIRINREHEMER, ZWETROANTEEHN
Xt b C E4FE 0 SDS Z A M X B, U883 SDS Lrtfrerrar]rit]ts*['\oY
b C F4F B E T Redis IREA, B 23 CEHFP

221 RYSHEFRNFHFRRKE

B¥ CEHBHANEREGHKERR, F
N T HR—A4 C pRspkE, Brogmy 2 (Rlelalurlsno

len=2
A~ 3 AN =3
wATRS, SHBwE TN, BE

BRREFHHEROSTRAL, KRR Ten=3

FARE X O(N). (= e e o T o
EAMIT, 24 RRTEFHE— CF Ten=4

e AT, L'rrfrer[rdrfrir[rs' [*\o')
MCFRARR, FHSDSE Len BEE 4T

ICRT SDS AHWKE, FAKB—4 SDS K PRy

BEME B O(1)o 1kt
EAPIT, XFE 2-5 Foruy SDS Kk, B FHRGER BT

FF LI SDS ) 1en Rtk MLy EmE (R lelala w0l

SDS KK KN 5 FH, 24 HECFREKENTRE

@i, xrFHE2-6 BARK SDS kiR, B
FFRE 4R SDS ¥ 1en B, BT LA EVALE
SDS BKEN 11 £, sdshdr
BEMEHSDSKENTHRAESDSH | o
AP 7E0ATRT B BhSE R, 8 SDS BAHHATE | 12°
T sk BRI TAE. buf_|>[Tr 7o' @ i s [\0']
38 X {8 F SDS T AR C 745 &, Redis ¥ 25 5K SDS
KRFEHRREFEMEREN ON) BERT
O(1), XHRT HBRFEFRRENTIERLSRN Redis WHERRIES. M, BAFRHRRE
SRR SDS LB, B EMERNIX — A EH KRR K T HIT STRLEN ®r 4, 1
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ARex Zg kgt BT fEm, BN STRLEN Gr8HE Z=E{h o).

sdshdr

free
0

len
11

buf —p‘ lh!llel l'l'['l'—m' [ [ llwl I'O' lvrn ] 'l'l'd' Ll\ov]
F26 11FWKM SDS

2.2.2 HBEHXRH

BRTHRRARHBKENERERZSI, CEFRBAMCRASKEWRNTA - REREE
BEREMXE T (buffer overflow ), 24| F, <string.h>/strcat BT LI src
FHBPRREIHED dest FRBIKE:

char sstrcat (char *dest, const char ssrc):;

HXCFHBRICHEBFNKE, L strcat BEAFERITXIRREN, B85
dest BT RBEHNE, TTUEHN src FRBFHHAEAE, M—ERXMUERR
m, RRFERPREH .

ENMT, BRBEFEAMIMEAFTESENCFRBs1 Ms2, HPs1RETF
fFEB "Redis", T s2 MH{RE TFMS "MongoDB", ME 2-7 iR,

S1 s2
C e Te T Tt e o T T To e e =]

2-7 ERFPRESHHEA C FF8
WMR—-AEFAREBETHT:

strcat(sl, " Cluster");

% s1 MAHABEBUHR "Redis Cluster”, HELMMHET ENMIT strcat ZBIN
sl AR BHIZE, AT strcat BEMITZE, s1 WBHRHEL D s2 FrEMEEF,
B s2 RENAEFEINES, WA 2-8 Fik.

g 7
L IR J'erfrdrfrit]est ] rr Jrerfrarfrurfrst[rer] e[y ~ ]
H2-8 sS1MNFRHEBIT s2 FreEMfiE |

5 CFHPAME, SDS B EAREMELH AT REZ X H AT 8. 24 SDS
APl TR E ST SDS #A 7B a), API &%K2 SDS HZHEEHELHAEHNER, AR
WEMIE, API2H3H SDS M MY BRERTERAEHA/D, REAPITEREEH
Bfe, BTLMEA SDS AR EFEH SDS WS EIA/D, HASHHIEMENE X%
R,

2/F, SDS 8 API B thf — N THRATHERIEN sdscat B, ETLE—




12 « %5 SEshbad

N CFERBHEDIAE SDS IR FNFHBNEH, HRENTHEBIEZAN, sdscat
LERERTE SDS HEHRTREYE, MRABKIE, sdscat B & SDS W= (E, K

JEAPATBFEERRE

B, WMPEERAIHAT: S:i::‘

sdscat (s, " Cluster"); [4]

. SDS {4 s 10 29 BiR. B4 sdscat | 5
BEDITHEREZNRE s HKERT R, buf f—>{'R'[re'|varfrir]*s' [vor]
EER s BAIWZSRARUPFE " Cluster" B 2-9 sdscat $ITZEIH SDS

2ZJG, sdscat B&LY B s SN, RiEAH
fT9HE » Cluster™ HYR{E, PHERMETHZEH SDS A 2-10 i,

sdshdr

free
13

len
13

buf 'R'I'e'l‘d']'i'l's'l K ]'Clllllllulllsllltlllelllrlll\oll . I
A 2-10 sdscat PATZGH SDS

HE, E2-10 Fi/REY SDS, sdscat AUFHXA SDS #47 T HHER4E, ©&N SDS 4+
BT 3FWHMRGEHATE, FAHEZENFRFBHUEGTRE B3FHK, XHARERE
bug WARRITA, © M SDS Mz RIS HREEA L, BT RA/NIHRITX—RRET A,

223 EPERFHFRERNATESERY

EMEIBAANDYER, B CFREHAERAaENEKE, U F—-I EET N
FRCFHBRR, T CFFBENRBEALBR - N1 N FREMOBA (B —
M EREEATREFZFER ). Bh CEFRHKENREHANKEZ RFEE XX
¥, FUBRKHEKRERE I CFRE, BFHLENRERXN C ERRHBAHRT—
KATFFESBRAE:

Q WRBFIITHREKFERFBOBRIE, LindHERE (append ), IBAZEIITXHE
fezit, BFREAENAFES XY REEBENSRANM—MBRETX—
PRETEZWE R, ‘

Q MABFHITHREEFHRORE, HLIMBERIE (rim ), IAERTXRE
ZE, BFREAdNFESERBEREABARFEHAOERS S /—uRET
X—EREFTHENFIR.

BT, WBERIEE —MEY "Redis" WCFEH P s, MANTH s HEKY

"Redis Cluster", ZEPRIT:

strcat(s, " Cluster"):
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ZHl, RNFBEXFEAAGFRSERE, VR s HEME,
Zia, MBRBRMNNITE®H s WEM "Redis Cluster" B "Redis Cluster
Tutorial™, APATERAT:
strecat (s, " Tutorial"):;
ZHl, RNEBEEFHREARFESRY B s H20, Emkdk,
EXREFELREREARNEE, FATRERERGTREAA, FULEEE R
FERTHOBRAE .
Q FE—BEFD, NRABUFFREKENFRAKELIA, BABRBEBHIT—K
WNHEES R LEZN,
Q {HR Redis fERBHERE, ¥ A TFHEEER™ . ZESAZEANEE, MR
BREUFHRHKERTERT-RKAFESENE, BANRRPTHFESE
Rt E RS S AR FA BT AN EN— KBS, NRXFEIURERRENE,
Al BRE S X HERERE L W
T B C FARAXAEME, SDSEMNKRFERAZRBRTEFEKEMERRAK
EZMERXEK: Z£SDSH, buf HAMKEA—-—EREEZRFUEN—, AL FITUGE
KEARWET, MHXEETHHEME SDS B free BiEidR.
WA RFEAZ R, SDS LT 23 (| 4 Bo FtE £ 25 R RS P R L fL st .

1. SEMSE
%5 ja] W4 BC A T R4k SDS MF/F SR KR VE: 24 SDS 9 API Xf—4> SDS #1788,
HBB/EXT SDS #iTEHY RKNEHE, BFEANESN SDS SHEEGSFAUMEMNSH, BS
Jy SDS A EHS IR MEHZ M,
He, BMEHARERASRERHUTARRE:
Q mEX SDS HITBHZ/E, SDS WK E (HLEIR len REMNME) ¥/ TF 1MB,
MABRFHEM len RERBEXR/PHREHASRH, XK SDS len & ¥ 6 {E ¥ M
free BHMEMAR. #4060 F, MRHETBERZ/E, SDS # len AR 13 F
T, BABRF RS 13 FWHRMERZE, SDS B buf AHAMELERKERER
13+13+1=27 ¥V (BN —FWRTRESFR ).
Q mExt SDS BTN )G, SDS WKERKTET 1MB, IBARFLS AR 1MB FFR
ERzsE, #40M0F, MRHTERZE, SDS # len KR 30MB, ARFESS
B 1MB By R{ERZE, SDS ¥ buf B4 ML
BREBES N 30 MB + 1IMB + lbyte,

AL FIBU RS, Redis TUBSEEITE |t
BRI R N E AR .
A F, XFHE2-11 Bra iy SDS 8 s ki, 5
MR RATTHAT « buf PR lrerfrar[rir]'st]rhor]

sdscat (s, " Cluster"); 2-11 4T sdscat ZEIRY SDS
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R4 sdscat HPAT KN E S ECERME, 1 SDS WKEBBCR 13 545, 34 SDS &
KSR FERERCH 13 F, WHE 2-12 iR,

sdshdr

free
13

len
13

buf __.planllevlldvliivlvsv[ [ TlclrlllllulIlsllltlllevllrlll\Oll . l

B 2-12 4T sdscat ZJ5 SDS
RXE, BATHKXT s 147

sdscat (s, " Tutorial"):
LXK sdscat BATEWTAGFESE, HIKRGASZEIBEN 13 ZHREURE
9FZWM " Tutorial®, T sdscat ZJ5H) SDS @A 2-13 FiR.

sdshdr

free
4

len
22

buf ._,l RY l te! I gt I vyt | gt | ___I 1 I'T'—I 'U'I't' I 'O'J lrvlvitllal I lltrl\ovl ,,,I

B 2-13 BHKWIT sdscat ZJ58 SDS

FEY /R SDS A ZHI, SDS API &ERERMEASRMATES, MREBHKIE, API
ReHEMAAEASH, TEABITAFESE.

WA XA B ALRME, SDS #ELEMK N KFRBFIRNNFEESRREALE N K
RSB E N Ko

2. 12

o2 RO TR 1L SDS P/ R 45 M. X4 SDS i API = E 4545 SDS (RFEH
FREBR, BREHFEALPEARFESTERERBESZHRNFS, MEHH free BHé:
BB E BRI FARR, R ER.

¥NPF, sdstrim BEER—4 SDS fl—1 C FRBEISH, B SDS hH
T CEFBRPHALHTR .

H.inxt FHE 2-14 Fraky SDS {8 s ¥k, PaT:

sdshdr

free
0

len
11

buf ’_yl 1yt l 1yt l tye I g’ ] Ty l ryt l bt I e! l BT Lyu I rye I'\O'I

2-14 T sdstrim ZHTAY SDS
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sdstrim(s, "XY"); // B% SDs FHEFHHTH ‘X' oy
44 SDS B R A 2-15 FiREEF

sdshdr

free
8

len
3

buf f—>{tartfprfrerfne] [ [ | | [ [ | |

B 2-15 4T sdstrim Z/5H) SDS

ERBIIT sdstrim Z/5H) SDS HEHABR B HRK 8 FHEH, MEAKX 8 FHE
BfERRMEAERMREET SDS BE, MRBKREN SDS HTKIBIENTE, XLRMEH
ZRIATREIR LS.

BT, WRBEST s AT

sdscat (s, " Redis");

BLERXK sdscat BEBARENITHFELE: BN SDS EEMEM 8 FHE
HELELIBHE 6 MFWKE " Redis™, WA 2-16 Fir,

P R OR RS, SDS B T S FHBNRNRFRESERIE, XD
BEA B IRAER AL T 1.

sdshdr

free
2

len
9

buf t—>{rarf'pfrer] v [*Rrfrerfrarf icf*sr ot | |
B 2-16 4T sdscat ZJ5H SDS

5tRIR, SDS hiRft TAIRH APL, ERAM T UEATEN, KIEAMBK SDS #k
A=, FUARECEEES AR SERATRR.

224 “ifi&e

CFERBPWNERHUAFSEMARTG (Lin ASCIL), HHRTFRHBHKBZIN, F
FREMAREITIN, TUREHBFEANSZRABERANAERRER, XBR
FEER C FHP RBRECEHE, MABRFRER. FH. WM. ERAXHIRH—
SRR

EANHF, MRA—-MEAZFRAERSEZLRNFHEBERS, WHE 2-17 Fix,
MAXFHERARAEEHCFHEREE, BFCFRABRANBRRSRNHIELIE
"Redis", MZAMZIEH "Cluster"”,
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[xle ol oo e s e re e [no]
2-17 ERIEFROR N RIR R YER R

BRYREE—BATRAFSCEEE, AFEAREERFE-—#HBENGRORIN,
Hit, AT Redis TLUEATFEMARMWEAH R, SDS B APIHRE —#HHEHRLM
( binary-safe ), FiA SDS API#B&x LAk 38 — i il 4 7 =Xk 4b 78 SDS 77 7 buf $U4H S ¥EE,
BFASMIL P OB EEARE . SiE. B, JBAESARRAARN, BEIER
BB A8

XWRARNYE SDS B buf BRI F T RA K EE —Redis A 2AXNBARBHE
FF, MERATRGRE-RTI ZHHBBE.

Hitn, M SDS RKRFZRTR B MIFPRBGEH M BA M RE, H% SDS #H len
BENEMARE FARAMZHPRESER, WE 2-18 Fimr,

sdshdr

free
0

len
13

buf R e Trar i st o T rur Trs T ree | te' [ |"\0']
2-18 RAFTRARBIEMRAL SDS

B #t T 20 SDS, MAR CF/FH, @18 Redis AMUATUBRECESIE, &
A MR RS R i R SR .

225 FJREIS CFIFRRY

B SDS M API R it Z 48, HEM—HUEC FRBUSFRERARM.
X246 API B2¥ SDS REFMNBEENARRRENEZFR, H+H BTN buf A4 AE %5 it
ENM—NFIRENXNEFH, KRN T iLIPLRHF XALIEL SDS 7T LI E A4
<string.h> FEE X B%

sdshdr

free
0

len
i1

buf -—.llihl ['e'l'l'l'l'['o'l 'K L'R'—['e'l'd'l'i'usf'l'\o'l
E2-19 —MRIFEXAEHIEN SDS

EARF, WA 2-19 R, MRERIAE—MRAEXEEHES SDS H sds, IBARITRAT LU
B A <string.h>/strcasecmp R¥l, ERAERXTH. SDS RENFRBRAS—I CFE/a8.
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strcasecmp (sds->buf, "hello world");

XHE Redis RAAHC EI1EE— Bk L SDS A C ZRBMET .
HAM, RITET G —MEFE AR SDS N strcat BEEE -1 SH,
¥ SDS AN FHHEMB—4 C FHBHEE:

strcat (c_string, sds->buf);

B Redis BUREIS TR E — M SDS S SBE T C FHRZ S HERT .«
i MR C S IS ARG, SDS Al LA BEREM <string.h> E¥
R, MTiRE T RDENRBESR.,

226 RB&
#£ 2-1 3 C 8B M SDS Z R RX JEH#HIT T 84,
F2-1 CEHER SDS 2 HMHXF

C¥&# sDS
HIFER R REREREN OW) FRFRREENERER O(1)
APl BAZR M, TSR ErhXEH AP RELH, LR EH
Pt TR N AT AT N KN E LS BRFHFBRE N REBEETERT N KRFESR
R G XABIE LR R E AR
AL FHBTA <string.h> EERRIENR AT LA R —#84} <string.h> FEBYEN
2.3 SDS API

22 B T SDS M EE#RE AP,
#:2-2 SDS HTEMRE API

& N # A B /8) S e B
sdsnew SR ERAE C FAHA SDS ON), NA%E CFERMKE
sdsempty g REEEMAENES SDS o(l)
sdsfree A E R SDS O(N), N HBBE SDS M HE
. XA T LS eI SDS B9 len RYEE
sdslen iE [] SDS ME S RZ EF IR, WY O(1)
. . XAME AN UL 5T B SDS B free M4
sdsavail 38 8] SDS E‘Jiﬁﬁﬂiﬁrﬁl#ﬁ FEBR, HREY O()
sdsdup Rl —MAE SDS HAIA (copy) O(N), N M85 SDS My
sdsclear %25 SDS RRENFEHFBHAS E ez R RO, R o)
sdscat BAE C FHABEBED SDS FAHMEKR O(N), N AHEHE C FHFEkE
sdscatsds HARZSDS FRENBIAS—TSDSFRE | o, v WEIHE SDS FRBIKE

HIARRR
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€3

& & # B A1) 90 e HiE
HEERNCFHBERBSDs B, W%
sdscpy SDS JUA B R ON), NAHBEH C FRBHRKE
sdsgrowzero RSFRA¥E SDS TP BEAEKE O(N). N AT BRFNHFENR
{6 SDS XA A AR, FEXME AN
sdsrange WA T 2 ON), N B BEEENFTR

EZ A SDS HI— CERBHEISH, A

sdstrim SDS AR BT i C SHFH B B0 OV, N HiASE C FRBMKE
sdscmp *t HLF 4 SDS RSB R EHF mg;- N 7754 SDS #4245 49 F 4 SDS
24 EROM

Q Redis &R CFHBENFHR, EXZHHERT, Redis £ SDS ( Simple
Dynamic String, S EIAEFRFR ) IENFRHBER.

Q Wi C /R, SDS BFLITHRA:

1) BREHERBFRPRE.

2) AR R,

3) MOBHRFHFRRENTIRHATFES R

4) “HRIEL,

5) AR CFHABER.

25 ZERH

QCCEFTHEOSEH: QRTEAREOEAR) —BHE 15 EME 16 ANMAT -1
1 SDS Kl itE AFAF R L,

O 4t & & A & Binary Safe i@ %& (http://en.wikipedia.org/wiki/Binary-safe ) #I http:/
computer.yourdictionary.com/binary-safe 25 iy T — 3 $ %2 #:E .

Q 42T A4 Null-terminated string W &G H T EFHERFRBPHEN, AT
MESAKEER, URCESHERAXMHFNBRERNIEIEE: http:/en wikipedia.
org/wiki/Null-terminated_string

Q(CHREERE) —BME 14 HAMT <string.h> WREFEFA API IAE, LIRXk
API RRERH I,

QO GNU C EEm ER ERYET GNU CIaBERN THRA, HPH /string XHRGE T B
# <string.h> API HJ5E8E3CBE: http://www.gnu.org/software/libe



3%
B® K

SRBUTRBW T SEHRS, URUFEA SRR, 3 ET USSR S
RRTEHIABRENRE,

fEr—FE ABRESH, BRNEBERSRENMNRETEE, B Redis AN CiE
BHBRARBXHBIELH, FLL Redis R T H S WEREH,

BRI Redis PONAERE Z, HMAIXRBHRELRZ —REARKR. H-1IRE
BAETHRRULEZHILR, XRENRPEITHTRBE LBKK TR BN, Redis REME
RgERENIIRBOKERLHR.

BT, UTRRM integers FIRBEET TN 1 8 1024 #—FF UM EH:

redis> LLEN integers
(integer) 1024

redis> LRANGE integers 0 10
1) "1"
2)m2»
3)"3"
4)mgn
5)"5"
6)"6"
7) "7"
8) ltsll
9) "9"
10) "10"
i1)™11m

integers FIRBHKELAME —MER, BRFHENVTIBRET M ERIE.

BRT#RBZI, RUSITHE., BEA. URSFURBABTHER, Redis REH
FHAEHAFERRRESIEFROREFER, UAERAEIRANET P mEHENX
(output buffer ), Z<-B/FLEME TR REZEN X LBE RN AT R

BT REAFHX Redis BEERTIUHTNE, HAHANHBERMFERT K APL

RN BE LA REMTE L BN SRR CRHCHEIT TR AN R, Brix
FEASHAXENE, MRAREXTHERNERDRNE, TUSE (Hik: CEFE
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BB 1I~4R3)) —BH33EISH, SF (BIEEHSEEMT

3279, XaEE (BRRE (B=)) —$H89 1027,

3.1 BERFERT KAV

[MEEY SFH— adlist.h/listNode EHEFR:

typedef struct listNode {

/7 MEFR

struct listNode *prev;

/1l BR¥K

struct listNode =*next;

/7 F Ry

void *value;

}1istNode;

: CEFEHR) —#

£ 1listNode AJLAiiag prev Ml next FEHHRAUREER, WHE 3-1 Fix.

listNode listNode listNode
next next next next
value value value e
prev | V3U® Lprev ) VIS [ prev | VIUU® [ prev -
B 3-1 H&4 listNode HRAITUHZESE

BRIUEREZA 1istNode MM AT LIARSESR, BHH adlist.h/list XRFH

|ERE, RERRESENE:

typedef struct list ({

/1 EREFR
listNode *head;

/1 RR¥K

listNode =tail;

/1 BERFAAHFENE

unsigned long len;

/AR ER
void »(»dup) (void *ptr);

7/ FTRMABERAX

void (sfree) (void #*ptr);

0 FRUE L EHK

int (*match) {(void sptr,void *key);

} list;

list SN RERBE T LB head. BRI tail, URERKETHEE len,
i dup. free Ml match MANRATERLEHERITT AR

O dup BEATHE SR SR ENE;

O free BREATEHEEYT ARENME;
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O match ERENA T LLERD SR HENS — M RAERBHEE.
A 3-2 BE—1 list WA=/ 1istNode SiMA MR,

list NULL _[1istNode listNode listNode
head ] value value value | . nuLL
tail S P e
len \—”//
3
qup |y -
free —— ...
match |—u ..

3-2 H list &M listNode SHBEMAES

Redis R LINIFHERTLLELEWT

Q Wi: #EFRVEWH prev M next 184, EBMEITTHAWHEBETSMEETSH
HEERR 0(1).

Q X3 RLVEW prev B MBRRY AW next IR [ NULL, XERBVF
Bl 2L NULL B2,

O HHELEEMBRRIGE: B List WK head F8EHAI cail F4F, BIFRIE
RHRLNAMRB W ROERER 001).

Q #HEEKEHEESE: BFEEH Llist &M len BHERXN 1ist RRAMNSERY AU
T, BRERBERTYABENERER 0(1).

Q 25 SFRVHAMA void IERBEHFNRE, FHFETTRLEN 1ist MK dup.
free. match ZEAMNEHENN SAEFERAEERE, FUERTURATRESH S
Gk ) oL =

3.2 HRVBERTIWIAPI

2 3-1 FIH T T A FRES R MEERT A8 APL,
31 #ERAORRDH R AP

M {ER e E) MR EE
. BHRHET LSRN dup
listSetDupMethod A n R R e FR AT S EH K B RE REEERE, 0()
listGetDupMethod 3B ESE R YR E A AT S EE W o)

. N BB R LLE T R0 free
listSetFreeMethod ¥ 45 T I DR R B D B R A AT R R WYL E S, O()
listGetFree 3B B 2 X AT IEZE 0 A 049 AL R R o)
listsethatcntethod |  WAEMERRENERNSAeEy | OISR naceh
listGetMatchMethod 3% B85 3R M AT IEZe B FI AT (B H R 3K o)
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¢ )
14 43::1 B (B M e BE

. . o BRKELLESEEN len
listLength BESERNKE (RETELIPNER) REEZHB, 0()

. . . F3LH AT DGES B R M head
listFirst S AR EE S SR REEEAE, O)
Listiast BRI REN & el 'uf;ﬁtﬁim tait

. . B A5 A0 LAl P K 8 prev
listPrevNode BEAEYAMIIEN A RS, o)
listNextNode BEAENEANEEYA ﬁig";gg’ugﬁﬁﬁm next

. . R E LGE A R value
listNodeValue BEISEY S B EARFNE REEBER, O)
listCreate SRR EEEMY AFRER 1)
1istAddNodeHead m;*ﬁ%%ﬁﬁﬂﬁﬁﬁﬁﬂﬂﬂ%ﬁﬁﬁ oq)
ListAddNodeTail Bgi;'fﬂﬁ%ﬁfﬁﬂgﬁ‘ﬁﬁﬁﬂﬂﬂl%%ﬁﬁ o
ListInsertNode mﬁ%gg?ﬁﬁ%ﬁﬁﬁﬁﬂﬂﬁl%ﬁﬁ.ﬁ o)
listSearchKey ERFEEERPLTHAEHEM A O(N), Nk
listIndex BESERERERS LHHR ON), N R KE
listDelNode MEERPMERES A O(N), N AEERICEE
listRotate HERNRBYAAY, ASHEABNHT o)

BRABERNEL, RIFHRLTH
1istDup EH-TaEHaREBE o), NAERKE
listRelease BihedER, URSERTNFAETA ON), N bt &RicEE
3.3 EROM |
O #R# ZTHTEI Redis EFTIEE, HMPIRRB. RASITH. B8EH. GH
8%,

O FMERWRB— listNode HHRFR, BN ARE - ERTEN MG
B s, Brid Redis EEREHRIUREEE .

O HMERERA— List GHRFR, XTMEWTFARLT QR REWREH,
URERKESRFER.

O ERSERELVTRMNENTAAREWRNEEYAERE NULL, FTLL Redis 5
REBARTAER.

0 E bR E AR RREE R, Redis MEERT L HTRFSHAREENGE,
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FH, XHAFFESFE (symbol table ). FKEFA (associative array ) SRS (map), &
—F AT RAERMEN (key-value pair) BIHRPIBEH.

EFfdh, — M (key) WTARI—ME (value) FFTEE (SR SO RBRET M),
30 S TR A R B R BR R ELYY .

FRPBNMEREN XK, BFETLUEFHPRESER S ZLKAOME, A E
SEEERE, NHERBREMEEN REN, F%.

FREHEEN—FPESHNBERERARBETHENE, H Redis FIERK CIEFIH
BHHEXMBEESH, Hik Redis WET B HFHER,

FHAE Redis FHIR MY I, AN Redis MEBERER R HFRRIENERLBMN,
XTPIEERN. B, . SORMEURWBRTEXN FRNBREZ EH.

¥ENMF, HRITPIGTHS:

redis> SET msg "hello world"
OK

EPREFB—NEN "msg", {HN "hello world" MEEXE, XMREXH
RAFEARBEENTRETHN,

BRTARFREEEZS, FRERGFRNKBIAZ —, Y— BB THNERE
X HEE, NEEREN PRITRBELERAOFRBE, Redis MEEAFIENRTE
HIEE LR,

EABIF, website B—TEE 10086 MEEMMBARE, XMHRFEHEHE &
BRI ET, TERAERE B A £ Mt .

redis> HLEN website
(integer) 10086

redis> HGETALL website
1) "Redis"
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2)"Redis.io"
3)"MariaDB"
4)"MariaDB.org"
5) "MongoDB"

6) "MongoDB.org"
¥ ...

website BREKEEHARE—FH#, FRPQIT 10086 MREXT, .

O sEXTREEY "Redis", {HN "Redis.io",

Q AT "MariaDB", {HN "MariaDB.org";

Q SEXeeE N "MongoDB", {HN "MongoDB.org";

BT RXEREBAREMBERZ SN, Redis HALCIIRREBAB TR, EEEHNERS
LR HLE B FHAE Redis PHRISFHAFMA.

AEHETRAABWX Redis WFREHAFTIRMNR, FH7 HFRAOBPME APL, L
Aot F MR E XNMEMBEHTNHE, MREFENE, TUSHEL TN .

Q %% G P A9 Associative Array i8] % ( http://en.wikipedia.org/wiki/Associative_array )

#1 Hash Table i % ( http://en.wikipedia.org/wiki/Hash_table ),
Q<CHEE: CEFER (F1~4842)) —BHE 145,
Q(EERS® (B=H)) —BHE N &=,

4.1 SFEREYSCHR

Redis HFREARFRENRELR, —TRERETTUEFSMAERNTL, ME
PMEHE BT RRRE T FP— M R{EST,
B TR =PI HINA Redis FEHFR ., BRFTIURFROLH,

411 I8%E
Redis FHETEFIMIMBAFEH dict . h/dictht HHE X

typedef struct dictht {

/1 HFEREE

dictEntry #*table;

/1 wFRKA

unsigned long size;

/I BERANEDS, ATHERIHE
/! ERET size-1

unsigned long sizemask;

/! EREEREAYAHLE

unsigned long used;

} dictht;

table RUR— T84, HATHENTTLRBE—MEMR dict.h/dictEntry 5
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BT84, B4 dictEntry GHRAEE —TREEN, size BREIERTRERHK/AD, W
£ table AR K/, 1 used BENIEF

dictht
T%%ﬁﬁﬁﬁﬁ%ﬁ(ﬁﬁﬁ)%ﬁﬁo table | » dictEntry*(4] NULL
sizemask BHERNEHERESTF size-1, X si4ze 0 |~
MREMSEE-RBRE—-TRNZEHE P pp—— : —> NULL
table HAMBIES LM, 3 3 [ NuLL
B 4-1 AR T — A A/ 4 A& used N
(BH G EMRERT ).

H41 —4SHBREER

412 BHERDR
MERDEMA dictEntry HWFR, 81 dictEntry GHEEREE —MREX .

typedef struct dictEntry {

/1 &

void skey;

//

union(
void =val;
uint64_tu64;
int64_ts64;

} v

/] BATARERYA, BREx
struct dictEntry *next;
} dictEntry;

key BRYERAEERENPHE, v BENREEREX PHE, HPREMMHET
R4, RFLE— P uint6d_t B, WRHER—1 inted_t BY.

next BRI E B —NEAET ANEE, XM T LSS A F AR R EXT
HEBAE WK, kMR (collision) MR,

BAHF, B 42 RBRT WMED next e, HHAARSEHFHSE 1 k0 &
BrE—E,

dictht

3 »
table —» dictEntry” [4] —//)VNULL
size 0
4 1 | NULL
sizemask s X
2 dictEntry dictEntry
3 . next > next » NULL

1 1 0
— k |v x0 | v
2
NULL

M 42 HEA-EME KL MK
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413 =B
Redis HFHE dict .h/dict EHER:

typedef struct dict {

// RBERER
dictType stype;

/ RERE

void sprivdata;

/! eFER
dictht ht(2);

// rehash %3]
// % rehash FHE#FTH, HH -1

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

} dict;

type B¥EM privdata BERE XN ARKBMEER, HORLEFHMZTEN:

Q type B¥#ER—/1M8H dictType &HWHITEET, B4 dictType &WBRET —HHA
TFRENERNREXTHER, Redis 2R FMFRIZERR RISEIREE RY

Q i privdata BHEMWRF T REAHIVLARGE BBV ESH,

typedef struct dictType {

/7 AR FEHERYK

unsigned int (+hashFunction) (const void skey);

/Rl EK

void s(skeyDup) (void sprivdata, const void skey);

/ BHERBER

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

/7 AR

int (skeyCompare) (void *privdata, const void *keyl, const void *key2):

/] BEREHBER

void (skeyDestructor) (void »privdata, void skey);

/I HBAENEK
void (*valDestructor) (void sprivdata, void =obj):
} dictType:
ht RERE—TEEIW IO, BATHENTHE— dictht BER, —BIFE
T, FHAGA bt (0] BAHR, ht[l] MERRLFEX ht (0] BRERHAIT rehash BEA,
BT ht[1) 24, B — 4 Fl rehash HRIO B ER R rehashidx, BEiE R T
rehash BRTEIHEE, MR EHAWBAAEHIT rehash, BAEREN -1,
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4-3 R T — M EERET (BRA#LT rehash) BFH,

4% F £ e 27

IBHRFE

LEH—MHHRENEMBFREEN, BFRELRERENNERITRAHEAEM
R5ME, RARFRERTME, HESFRENHMERT AHAIRAERBENEERT| LA,
Redis H BB EMRT MEMITEMT

tEAFAREN DB, TR ey HREM
hash = dict->type->hashFunction(key);

$ERBF RN sizemask BERBHHE, (HHHESIH

$ REFATH, ht(x] TR he (0] B# he (1]

43 HERETRFR

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

dict ht [0] dictht
type table » dictEntry*[4] /’NULL
- dictEntry |—» NULL
privdata size 0 (// y
v 4 1 k0 | vo
1 sizemask
rehashidx he (1] 3 2 — NULL
-1 3 dictEntry —» NULL
used
2 k1 | vi
dictht
table ———» NULL
size
0
sizemask
0
used
0

ht [0] dictht
table dictEntry* (4
¥’ [4] |
dict size 0
4
type 1 ——> NULL
sizemask 2
privdata 3 > NULL
3
ht ht[1] used _\ NULL
rehashidx 0
-1
E44 STH

BAGT, XTE 44 FRGFIRE, MRBMNEH—DREX k0 M vo BnBF
$EE, PARFLEERER:



28 ¢ ¥y HEZHMHENR

hash = dict->type->hashFunction (k0);

HHER k0 KR FE,

BiGTHBHNBEEN 8, PBABRFSYEMHAE:

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

HEHE ko WRTE 0, XRAETRER k0 M vo WIS XBHEBRERBA
MR o frEE, WA 4-5 Bz,

ht [0] Sotht dictEntry |—» NULL
ko [ vo
- table » dictEntry*[4]
size 0
dict 4 1 | > wULL
type sizemask > L,
privdata 3 3 NULL
used
ht ht[1] 1 ™~ NULL
rehashidx
-1

A 45 BEmER{Ex ko M vo Z/RH T

Y RPHAESRENRERELI, XEBRHFROKZZLA, Redis /] MurmurHash2
Bkt ARNREE.

MurmurHash B 3: 8 #] 81 Austin Appleby F 2008 sE R8I, XFHEEMREET, B
BARSEEAEN, BRNEBAE - MBIFNEENSHYE, FERERSITEEE BN,

MurmurHash B % B T894 & MurmurHash3, T Redis £ F#92 MurmurHash2, %
F MurmurHash BB ZE B RISHZBEEMET: http:/code.google.com/p/smhasher/.

4.3 fRREIDR

UEPAIR L BEROBE S RE TREZBANR RS LHST, RIIFXEEE
AT % (collision ),

Redis (IS 7 Z (S IS Mt 3 (separate chaining ) R E %, B BERETEARE
— next 84, ZARERTATUA next BEHR—TAMER, BL4EAFN 1R
5l ERES T AR AX R maREERER, IR TRPRELNEME,

ENETF, BRBFEBREBEN 2 M v2 BMAE 4-6 AIRMNMAREE, FEHE
B x2 WRSHER 2, AR k1 M k2 WEEMPR, BRPRENPEBREEA next #
58 k2 A k1 FRTEM T RERRX, WA 4-7 Bk,

HH dictEntry WRARMNERBAIRRERRBHIE, BTLCATEESE, BF
SREFVABMBSERNELMVE (EREH 001)), HEMBES KHRIHE.
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dictht dictEntry n;extleULL
table dictEntry*[4] j k0 | v0
size 0
4 1 —— NULL
size3mask 2 dictEntry ‘n;en->NULL
used 3 \kl I vl
2
NULL
B 46 —MIATIMRETRRER
dictht dictEntry =% nuLL
table }» dictEntry®(4] j k0 ] v0
size 0
! 1 —>» NULL
SlZZMSk 2 [—>| dictEntry next, dictEntry th>N’ULL
used 3 k2 I v2 le vl
3 R
4-7 {ERIEERMADE k2 A k1 AP
4.4 rehash

BEERENARNIGT, BREZFTFNREN SEFMIMERERL, I TiEBHERNNA
RHAT (load factor) FRFA N SHENBEZA, BRAHAERTHBEMEEREEE X
i, BEFEESNBHRFEOK/NETHEMAT BRERS.

¥ RS 7 69 TVET AL 14T rehash (EFB ) ERSER, Redis T8
(908 7 E AT rehash BB TRINTF -

1) RFRA ht (1] BMHEFESESE, XAMRHRNS R /DR TERITHRE, U
B ht[0] YRTESHRENHE (LR ht (0] .used BEMNME)

o MBHTHEY BIRE, A nt[1) BRPRIB—-PKFETF ht (0] .used=2
B2"(2HMnIRERE);
o INSPATHRIZEIRIE, 4 ht (1) KD IE—PKTET ht [0] .used Y 2",

2) WRFELE nt (0] PRIFTERMEX rehash B ht[1] FHA: rehash IR EBEFHIT
BRNSEEMRSME, ABHREXTHES ne (1] MERNBEMERL,

3) H¥he(0) BEAWHTAREXYNRIEB T ht (1] Z/F (ht[0] BHEER), B
ht[0), # ht[1] BN he([0], HFE he[1] FHUR-NEHMRER, ¥ T—K rehash
S,
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AT, BREFENE 4-8 FinFREK bt (0] #TY REIE, MABRFHDATE
THE:

Fict ht[0] dictht dictEntry ——»NULL
type table dictEntry*[4) k2 | v2
privdata 514ze 0 A dictEntry — »NULL
ht 1
- ht[1] | sizemask k0 [ vo
rehashidx 3 2 ~\\‘
-1 3 dictEntry |— »NULL
used
4 \ k3 | v3
dictht dictEntry ——»NULL
table }———» NULL k1 | v1
size
0
sizemask
0
used
0

4-8 ST rehash ZRIHEHR

1) ht[0] .used HFIMMEN 4, 4+2=8, T 8 (2°) BIFRE— NI KRTFET a2/
nkF, FFURBFESE ht[1] BERNIPMEEN 8. H49RBRT ht (1] EL/RETEZ
&, FHREHT,

dictEntry NULL
k2 | v2
: ht [0} dictht
dict i *
/ dictEntry*[4] dictEntry }—» NULL
type table 0
. x0 | vo
privdata size 1
4
e : 2 L » dictEntry |— NULL
- ht[1]]| sizemask
rehaslhldx 3 3 k3 ] v3
used
4 dictEntry |—» NULL
dictht = I =
table | dictEntry* (8]
size 0 |~ NOLL
8
- 1 [ NULL
sizemask 2
7 [ NULL
used i
0 7
| NULL

B 49 ZFMM (1) BHEFELSRSE



£4% F # e 3]

2) ¥ ht [0] AEKEMREXE rehash Bl ht (1], W 4-10 Fim,

dict hel0)[™ gictht
type table dictEntry*[4] NULL
privdata si4ze 0
v . _ 1 NULL
rehashidx ht (1] 81ze3mas 2 ———» NULL
-1 3
d
usoe T~ NULL
dictht
table dictEntry* (8]
~Tec / dictEntry NULL
8 1 k3 | v3
sizemask e -
2 |~ dictEntry |— NULL
used k2 | v2
dictEntry |— NULL
7 k0 | v0
dictEntry }—» NULL
k1 | vi

B 4-10 nht([0] WErHBEMNBESHTBE he (1]

3) B ht[0], ¥ he(1] WEHI e (0], RENhe (1] AER—NTABESR,
B 4-11 fim. EM, WMBHERNYT BREDTTE, BRERINESRAZEI/PABRE ¢
M T BZEM 8,

- ht[0] s
dict dictht dictEntry*[8)
type table —/ dictEntry p—» NULL
privdata siaze 1 / k3 I v3
ht i k dictEnt NULL
sizemas ntry |—»
rehashidx | Wt 7 |
-1 k2 | v2
used
4 \ dictEntry NULL
7 x0 | vo
dictht \
table ——s yioro dictEntry |—» NULL
size k1 l vl
0
sizemask
0
used
0

B 411 5%/ rehash ZEHFZHR
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IBARRAT RS

YT REPHOEE R, BFS IR ERIGTY RRE:

1) BR% 25 HHRA ST BGSAVE 4 3 BGREWRITEAOF #4, I HBHRHR
BHFKTET 1.

2) % # HATIEAE AT BGSAVE f4 8% BGREWRITEAOF tw4, HHMHRANAR
HAFRKTFETF s

HIERNABRAFTLLBEL AR

¢ AEETF=- 2HRCREVTEAEEL/ BHBRAD
load_factor = ht[0].used / ht[0].size

HHEES,

i, ¥F—4PKNR 4, 8F 4 MRENHEHIRRE, XTBHFEOARETFRY:

load factor = 4 / 4 =1

X, stF—4KAPKs12, AE 256 MBEXHBHFREKR, XIEFROAR
HFRH:

load_factor = 256 / 512 = 0.5

B4 BGSAVE 4 5, BGREWRITEAOF iy 4 RE EEWAT, MEBITY BN
THRRBAFHAMR, XREAENIT BGSAVE 14 5, BGREWRITEAOF 4 K3 &2
1, RedisTEAUBYAMFBHBEN FHE, MREBBBERARRABHES (copy-on-
write ) AR FHBOFRRR, FUEFHBEEYE, REBSEEHTT BERE
IR REF, AT B AE FHEFEREFTRERY BBE, XTLBSER
DENNGEEARE, BAREMTANRE.

BH—HE, BBRHERNEBRETF/NF 0.1 8, BIFASIFFHEITEFHRITIERBEERE,

4.5 Hi#3 rehash

=i, PRRREREEEES ne (0] BEMFTAERMEX rehash B ht (1)
B, B2, X1 rehash BIEHAR—KE. EPRMTERE, MESBR. HiEXHTE
5 4:0 8

XEMOREELET, ME ne (0] ERIRFEEMBERT, FRAMH5 I LIERRBRE
X EX 2% rehash Bl he [1]; HE, NABRFEREFAVREMNKELSENS, T2
WEA . BTFAEZENZRE, BT KRS E T 286 rehash ] ht [1] BIIF,
EAKHERT RS S BIRS37E—Bead [ N & 1L AR %o

Hit, AT &% rehash XRS5 vEAB S AL RE M, AR 88 R —WHEH ht[0) B MR
B{EXT 2 rehash B ht [1]1, TRAEBWR., B0 he (0] BFEREXTE18 4 rehash
Bl ht(l],
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AT B4 75 =Wt R rehash MR

1) A nt[1] AEEEE, HFRERFEA ht[0] M nt(1] BMRER.

2) EFHhgER IR BT R rehashidx, HEENHEBREN 0, FR rehash
THEIERXFFE.

3) 7E rehash FATHIE], BRITFHPFTEM. Bk, ERXEEHREN, BFER
THATIEENBRIELSS, BLWHK ht (0] & T rehashidx B5| L WETE BE X
rehash B ht [1], ¥ rehash TEEBRZ/G, B rehashidx BEENEN—.

4) EEFHRBEMAKNGT, REAEXIEAL, ht(0) WHARBEXEHSH
rehash £ ht (1], XBBFH rehashidx BYEMNEBTN -1, Fn rehash BEE .

it rehash MIFALETEFRBATIEZHA R, # rehash BEXN B HHE TEY
MBI FHASRM. Bk, ERMEHFRMEL, A% T R rehash TH KA HE
KitEE,

H4-12 ZEE 417 BART —REBHWHR rehash 38, FEWEALE ) rechash i,
ZHAY rehashidx BT,

dictEntry —NULL

k2 [vz
i he [0] dictht :
dicr | A dictEntry® (4] dictEntry |—»NULL
type table 0
, X0 [ v0
privdata Size 1
4
ht 2 dictEntry |—»NULL
- ht[1] sizemask
rehashidx 3 3 %3 | v3
-1
used \
4 dictEntry |—»NULL
k1l l vl
dictht
table  —alq4ictEntry®(8]
size 0 | > NULL
8
1 — NULL
sizemask
2
7 T wuLL
used
0 7
| nuLL

B 4-12 #ELTFFHE rehash



dict

type

privdata

ht

rehashidx
0

dict

type

privdata

ht

rehashidx
1

34 ¢ B8y HELSK5NY

ht [0]

ht[1]

ht[0]

ht [1]

dictht NULL
table dictEntry®*[4] .
size 0 / dictEntry |—» NULL
4 1 / k0 I v0
s:ch;mask 2 \
3 dictEntry |—» NULL
used k3 I 3
3
X dictEntry |— NULL
dictht
k1l I vl
table dictEntry* (8]
size
8 4 dictEntry |— NULL
sizemask X2 l v2
. .
used
1
M 4-13 rehash ‘B3| 0 AR}
dictht
NULL
table dictEntry*[4]
size 0 —/
4 1 NULL
sizemask 2
3 [ dictEntry — NULL
3
used x3 I v3
2
dictht dictEntry NULL
table dictEntry*[8] kl I vl
size dictEntry |—» NULL
8 4 /
k2 | v2
sizemask
5
7 \
dictEntry [— NULL
used
2 k0 ] vO0

4-14 rehash ®&5| 1 EioEEY
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dict ht [0] dictht
table dictEntry*[4]
type Y / NULL
privdata size 0
e 4 1 > NULL
ht[1] sizemask
rehashidx 3 2 ——— NULL
2 3
used [N dictEntry [— NULL
1

k1l |v1

dictEntry®*[8]

dictht / dictEntry |—» NULL
table /

1 k3 I v3
size
8 / dictEntry [— NULL
sizemask 4 k2 | v2
! 5
used \ dictEntry [— NULL
3 X0 I 0

4-15 rehash R3] 2 R EX

dict ht (0] dictht
table dictEntry*(4
type y* (4] /NULL
privdata size 0
" 4 1 | —» NULL
ht [1 sizemask
rehashidx (1) 3 2 * NULL
3 3
d
use \NULL
0 dictEntry*[8]
dictEntry |—» NULL
dictht
x3 I v3
table 1
) dictEntry |— NULL
size ...
8 4 / k2 I v2
sizemask 5 —> dictEntry |—> NULL
7
x0 [ vo
used
3 7 —>] dictEntry pb—» NULL
k1l | vl

4-16 rehash R5| 3 Ay
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. ht [0 i
dict (o} dictht / dictEntry®*[8]
N table dictEntry —»NULL
ype size /
8
privdata - 1 k3 v3
sizemask
ht 7
ht[1] used dictEntry [—»NULL
rehashidx 4 4 /
k2 v2
-1 dictht 5
table \ dictEntry }—>NULL
size
sizemask NULL \
0 dictEntry —>NULL
used
0 k1l vl

B 4-17 rehash PST5e8E

#iE, rehash iTHAIEIANISHRIRF

B A FEH AT H 2 rehash BB, FHRESFENEH he(0] Mhe (1] HIBRER,
B ZE#i 3K rehash #4706, FIKMER (delete ), &R (find), FH (update ) ZF#{E
SEFMNEHRELH#T. fln, BEEFRERER -TMENE, BF&AfEne[0) BEt
TER, MBERRINIE, RS%ED he (1] Bl#ITER, Enkk,

B5b, E#HK rehash HRATHAE, FHFEMBFROBEN —2LSBEFEFB he (1) B,
i ht [(0) MAEH#TEMBMBPIE, X—EEAIET he(0) SIMNBENEELSRBES
¥, FHBEE rehash |IEMPITHBAERE R,

4.6 SFHRAPI

# 4-1 P T FIA FERRE AP,
F4-1 PROHTERE AP

& W # A L fsh £07: 4
dictCreate AR HRFHR o1)
dictAdd 452 R I B F S B i o(1)

HAENRENFMAFHRER, MRARES
HETFR, BARFHEBRARAGE

dictFetchValue iR B 45 2 (e o)
dictGetRandomKey M SR PR [ —~ o(1)

dictReplace 1)
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)
- - £ H (6] Y e BE
dictDelete A SE R MBS S SR BT X R A (e % )
dictRelease BihETR, URFaRha A aedt Oy, N FEMasaiEdin
4.7 EZROM

Q Fug ZRATEDR Redis WEFIIEE, HPaBEEREARER.

Q Redis PFHRFEABBRIENRBELH, BIMFHEERIBHFER, — IR
M, B—AUAE#AFT rehash B,

Q HFHuEgRAESIEENER LR, RERERNIKBLAR, Redisfi MurmurHash2
BERITBEROMFE.

Q ARG AR RFRENE, HARAF MRS LHENMREXTSEER

— M REER.

Q EXRARITT RIEEFWHERIEN, BFRRESAARESRESHNTERExX
rehash BlF A REHE, H HXI rehash ZBFAR—KMEHTRA, TIREHR

WSEHH



5%
B K

BEBRE (skiplist) BR—MERFEIEEH, CEIESNYAPERFRES AT S8
/e, MmABHREDR T EMER.

BKBR R T4 O(logN). B3IF OWN) BREWW R AR, B0 LUE P8R E R4
BAEH A,

FERFIERT, BRERRAMEAT LU ARHEE, B E BB M50 B L - 454
BEXREBENRE, FUEASEFEMEHBRERAEFEN.

Redis # ABKBRBIENA R R SRBUWERLHAZ —, MR- EHFESATHNTREE
HEg®, NHEEFESPTENBRR (member) RHBKAFAEET, Redis B A
BKFERENAFESBNER LA,

¥ABF, fruit-price BR—NMEFREE, XTMEFESLUKRENBRR, KRS
BNME, BREET 130 BUKRHEME:

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

2) l!5ll

3) "cherry"

4)"6.5"

5) "apple"

6)" 8"

redis> ZCARD fruit-price
(integer) 130

fruit-price EFESHMARHBRATFE - TBREKRERD, HPEHMBREKRET S
(node ) MBREF T —FKERMMEHER, FAKREMRHBENMERIRABRREGHERF

Q BEERFRHBE— L EKRA K "banana”, EHMEN 5;

Q BEKRME AN TEMBERN "cherry", BEHMEN 6.5;

Q BKERFENB=ATTENBRANR "apple”, BHHMEN 8;

MeER ., FREBEIELE W) Z 1M FH7E Redis AEPAF], Redis REF A AT
BhikE, — " RELAETFESR, H—TREEBEN SPREATSEIESH, Rk, Bk
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BRB7E Redis R B AHMAR. ZHX Redis PHRBRREZLHASFITNR, 5 HBEK
RERE APL, AEARSMBRENESRE LMEMBRHAGTNHA, WREEATENE, W
A &% WilliamPugh 5% F Bk BK 3% #18 3C { Skip Lists: A Probabilistic Alternative to Balanced
Trees), B& (Hik: CIEFEHR (F1~435H)) —BH 135 %,

5.1 BKERZRAISCIL

Redis I BEBKF H redis.h/zskiplistNode Ml redis.h/zskiplist B EHE
X, M zskiplistNode WA FRRBKEKRY A, W zskiplist ZMN A FREMN
BRFEWAMHXER, HIWEHEE, DEEBRRLTENERBY ANHBHSSE,

132 —2 % nuLL yNULL
... —’/,3’7\, 15 f
L5 1 | ] 14 > NULL
L4 —-’1/" L4 ____,__2_,,_, 13 %> wuLL
L3
header L3 '_/1’—’ = 1 T _/1’ L2 &
tail L2 .__’1/" — 1 — 1 Ll KNULL
level L1 " X ,—1 B NULL
BW BW
5 ‘/ 3.0
length NULL 1.0 2.0 >3
3 ol 02/"
51 —BkERFE

B 5-1 BT — P BERFRB, NTFERBAANR zskiplist &5, ZEHEEU
TR

QO header: EHBKEREMRLT A,

Q tail: EEBKREHREN &,

Q level: idXBHBKEKEN, BEEXWBNTEANER (LT AHWEERHHE
EN ).

Q length: ERBERF|HKE, R, BEREHNASYANER (FLHAEFH
BEN),

fITF zskiplist EMAFT RN zskiplistNode 4514, KEWEFTLUTRE:

Q 2 (level): FEPAHLL, L2, L3 FFHBIEHANEMNE, LI REE R, 12
REFEZE, LR HE., BB EAEEANEE: SR MEE., g RT
TR FRR T AT K, T ENLC R T ArSEA e BT 4 3 AR ST A
R, ELHEMER P, ER AR FNE LR R, THRIMERE
B, YBRFENELNZRRIITRAN, RSEEBENETHEET.

Q /5B (backward) #84t: WP BW FEARIE YN KGR EE, TR T YN
R —A TR FRES TR NERE R ELRHER .
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Q 4HE (score): HFAVAPH 1.0, 2.0 F1 3.0 BV EFRENME, EBRE S,
A IS BT RERENNDIKHES .
Q EAXER (obj): HFIATHEPH ol. 02 fl o3 RV AMBRHFHNRANE .
ERRLNAMEMATANEER—FN: LV SQUARRES . HMEMRAXR, R
ARV ANXERERASEAD, TLUEPER TR, RBRTRELVANENE,
AHETRMBARKXT zskiplistNode Ml zskiplist FIMESHBTEEMANNA.

5.1.1 BUEREFEDR
BEBR Y LB redis.h/zskiplistNode Z5HIE X :

typedef struct zskiplistNode ({

/1 E

struct zskiplistlevel {

7/ wWdest

struct zskiplistNode sforward;

/! BR

unsigned int span;
} levelll;
// Eigst

struct zskiplistNode *backward;

/1 SE

double score;

/!l RRAME
robj =»obj;

} zskiplistNode;

1. B

BURFRTW A level HATUAFTZ N LR, BMTEBEI-HBEL BT KK
&, BFTLUGES SRk miima el S, KR, ENEERL, iRt
WEKNEERBR,

BRI FRBREY SR, BFHREFRKER (power law, BAKEH AR
HIRERER/DN ) BV — T 1 A 32 ZEEEEN level AKX/, XAMKPRE
B “BE”,

BS205RRT=AREN1E. 3EMs BRTA, BN CETHERERSIAEMN
0 FIHE, FIUWRKNE—ER level [0], MBZER level[1l], RItRHE,

2. pudtigst

B EBE - ERRBY @ARIHES (level (i) . forward B#), HTFMAEL
FRERRITEVIES . B5-3 ARKBERETERFNRLMZRTE, AHRKEFHES
J=:o] - S



ES¥ % % A e 4]

___._.——)L3/

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
B 52 WAARBRRATA
L32 —0> NULL 0  NULL
L5 T [ NULL
L4 p---oo77T g B 2 L3 —2 NULL

R AT R,

B 53 RFEABRERE
1) ZRBREELTHRRRENSE - E (L), RAENBNERNENHEEHBIIB%

L3 1
header |- 1 - L2 oo
- 1 2 fee-ze- 12 }---s .
- . 12 b—" L » { .y

tail Ll NULL
1 - 1 Ll ___l—-—-‘) Ll 1 Ll —""] B \0‘

5 BW B | 3.0 o
len3gth NULL / 1.0 2, 0/4 o3

ol c2

2) EEANEE, BREES_ENINEEHBHBRPHBE=ATR.

3) EFE=AN AN, BFEREEES _EAMHER B BRP BT

4) YERFEREEE DNV INTEEH BN, ERB—1 N, BFAERXE
BELBATHEKRNRE, TRSHRXKE.

3.BE

EHEBE (levelli] .span A ) ATFIERFAN N A ZRIMWES.

Q AN TRZENEERK, EIHESHRT.

Q #1M NULL META BTSRRI ERN o, BAEBMNBEAERERNTA.

MELE, BERUNEEMRGBIERAR, BEEFEEHARXHE, RERERFEAHR
BT AR T, BEER ERARITHEHNL (rank) &: AERENMTANIESR,
KGR B A R BE BiHEk, BRI RBE HiRY R7EB KR P AHEL,

AT, B 5-4 HRBERIS T EBRBRFPERSEN 3.0, BAXNRN o3 77 S/,
HREHNE. EROIEBREST N2, FHBRMBEN 3, U B SEBKERS

BIHERLY 3.
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L32 |——» NULL 0 _y NULL
AL S 3_ ------ 2— ------- » L5 ¢
LS -—-i """""" /'\—) 1.4 —" NULL
L4 ——T” i; 2 3 —% nuLL
L3 |—" 1 1.2
header |._ 1 1 0
tail RN T g L2 r{' L1 NS NULL
1 T L L1 > L1 Ll BN \
ege J = B e | 3.0 NULE
length NULL 1-0 2.0 o3
3 ol o2 /

B 5-4 HENSAHEL

FEANTF, B 5-5 ARERICT EBRRPERDER 2.0, BRAMNRHN o2 WK
B, WREHWE: EERVAOSRT, BFESTHMNEEN 1 0 R, ERTLHHE
H, B SAEBBRR PR 2,

L32 ———» NULL 0
sae 3 L5 /

L5 ﬁ | % wuLL

NULL

i ] 14
T i; 2 13 O, wuLL
header L3 _’1"” > 1 —/1/, L2 0
tail o 22 TR L2 = o> NULL
level T L1 BW \NULL
: BW BW Je | —
length NULL 4—/ 1.0 2.0 o3
3 . ol o2
M55 B—MHEYWEHHRT
4. jRiRiEE

PRMGEBEH (backward Bit) ATARRBERL FIFET AR BT—RBkd
NN RRRTHHEHAR, RABMTRRE— R, FUSKAREREN—A.

A 5-6 FBERR T MRARRBEFLRIRKBFHHAT L BFESELREKE
B tail #MERRBY AR, R5ELERIEHHREBE_IMR, ZeHEEEREH
WREBCE=AM A, B2EABEE NuLL N/FRIBE, TRITRISH.

5. SHEFIRR

#RMISME (score Mtk) R4 double AR KM, BRERRFIIFA ¥ KM
SHEMNEIFRHEFE

TRERAMR (obi Rtk) B— S, THE—FREMR, MERHMRUE
#2—1 SDS .

R BERT, AT ARFNRARROTRE—K, HRSTARENOHME
HFTLLRMRIA . SHAMARET S ERRR R SETIUT FIANGETHE, RAMR
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B/ R SHENE (FRERLHTE), MTRANKEAKYSUSHERE (RiER
BRI o

132 —Y & nNULL /(),NULL
e ﬁ LS
LS5 T 1 |95 nuLL
L4
L4 ] S 2 13 L0, woLL
L
header |._ L3 "'Ef——-’ = 1 — 1 L2 \\Jl>
; h L2 p——m 1
tail Ll NULL
level . e NULL
5 1 BW fe-oooo- BW |e- 5
length \ NULL «--~ 1.0 2.0 o3
3 . ol 02 A

B 5-6 MREmAFRLI7is KR

EAFT, €8 5-7 mNBEKES, =ARKEY SHBAETHRANSE 10086.0,
ERAERRANR ol BT SHHERTRRBIER o2 M o3 WHEZH, MEFERANE 02
BRI A XHERER AR R o3 M AZA, LR, ol. 02, o3 EMRANRETR
PEHEF R 01<=02<=03,

L32 |———» NULL 0 o NULL
3 — /
LS __3T—_————’—’———#ﬂ—_-—_g——__—_——’ L4 __jlv NULL
L4 1 - 2 L3 —% wuLL
header L3 [ L3 1 12
.2 | 1, 12 1 1z " 0
1 L1 NULL
tail 1 1 == o
1 —> L1 Ll = \
tevel BW BN | NULL
3 10086.0
length NULL 10086.0 10086.0 —
3 ol o2

B 57 =AMEHAMERMERBIRET S

5.1.2 RBEERE

UL A BEBRR T BT AR — 1 BEBR R, I 5-8 Fi7m,

HE A —1 zskiplist SHRFAREN L, BFTUESElx 8Bk EE
e, iRERBREMNZEL T QKRBT R, REREBERBEKET SR
(thBPRBKBRFMIKEE ) HER, WA 5-9 Fim,

zskiplist SHRIEIMT

typedef struct zskiplist (

/] REFRBEREYK



4 o F—¥g HEBHENEK

structz skiplistNode *header, *tail;

/7 REFRAEE
unsigned long length;

I RPEERANTRNEN

int level;

} zskiplist;
32 —> » NULL /oyNULL
o ﬁ L5 0
LS T Ly — NULL
L4 —’1”"’ L P__"j,_,_,_—— 3 2 NuLL
13— L3 N B AN
L2 " L2 P B B \o‘ NULL
1t 11 L1 — \
NULL 1.0 2.0 -
ol o2
Al 5-8 BB | A ARk R
132 —2 » nuLL /ovNULL
.- ﬁ LS
L5 - e % %, nuLL
L4
L4 1 '__/’__2’_,__,—_. L3 % nmuLL
L3 __l,_..-v L3 N _}, L2 \0‘
header L
: \ L2 [— 2 1 L2 | 1o 11 N0 wuLL
tail 1 ———> L1 L1l o \
level BW BW e | — NULL
5 ‘/ :
1. .
length NULL ° 2.0 o3
3 ol OZJ

B 59 #H zskiplist SHINBRERE

header fl tail #HHIE MBBRROFBLMBRY A, ELIXM B4, BFEM
FANAMBRWKERER 001).

Hd A length RESRICFTRMBE, BFTLIE O(1) SIRENIR FIBBRE KB

level RHEMIMATE 0() REAEABRBBERRFERBEANBIM P RWEHR, B8
AN RHBRFAHEEN,

5.2 PkERZE API
7% 5-1 3| T BkBRR M BR A #R4E APIL,
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# 51 BEEXR AP
& o € H A ] 0 e B
zslCreate BIEE— BT BKER % o)
zslFree mg?%%ﬁi. URRTEAN O(N), N MRz
2slInsert BAZTHERRAPENTFHEEF ¥ O(logN), IR ON), N HBEEK
imBpkeER R+ REE
sslDelete MR EPASAER A AME 5 O(logN), B IF O(N), N hBEK
iR B =} R
zs1GetRank BEEESESRMSEMNYT RE SF# O(logN), BIF OWV), N JBERK
SRR e b M HER E3:3; 3
zslGetElementByRank EEIBRBR R A A EHOL W R iz; Ologh). B3E ON), N F3 Bk
WBE— M HETEE (range), HWO
2s1IsInRange 15, 20 B 28, iEALE, WMRBL | EAMREHBLHEAMRBYA,
9 BRRPEZEP AV EAWMEERXT | XMMEMFTLIA O(1) BRER
BEZH, W2ER 1, FUEEER O
2s1First InRange BE—-ITENE, BEBRKERS 1 OQlogN), ®HF O(N). N HBEEX
s F—MEA XA BB K BRI
zs1lLastInRange BE—ANHENE, EEBRKES -1 O(logN), &3 ONV). N JBkIK
9 RS —MEE AR A #KIE
zslDeleteRangeByScore mii;ﬁggﬁ:ﬁ%;‘:%ﬁi* O(V), N Jeieix¥ A%
BT HMEE, MEREKET
zs1DeleteRangeByRank [P — Oy, N RBBMBRY S5R
53 EROM

Q RERAFESHWEBRELHZ —,
0 Redis AIBKBRFELI M zskiplist il zskiplistNode BIMEMLLR, H zskiplist
HTFREBERERER (iR A, FRWA. KBE), W zskiplistNode MIFITH

BB

O SMBRETRHERBE 1 = 32 ZEBBEVE

Q ER—TBKES, 2MTATUEGSHRANHME, BEMTRAORRANRLHE

“E—‘#Jo

O BEERF P SR/ HF, SOEMERR, FAERRANRE A

HITHERF o
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B HREA

BHES (intset) RESBOKELAZ —, Y— MG RGITERELR, FEX
PMEAHTRBBF LN, Redis REEABRRSHEIRERIERLH.

EANGF, MERTNUB—NREFEITROREGE, FERAPRHTATRBREE
B, BL2XNEERNEELHRSEBHES:

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

redis> OBJECT ENCODING numbers
"intset"

X —E, RIMEXNERESRIHERERCHIREHTIA.

6.1 EM¥ESHISCH

BYIES (intset) & Redis A TFRFBBENESHRBUBRSH, ETLIRFRR N
intl6_t. int32_t & int64_t WEHME, HHRIEEFPIALSHAERTE,
81 intset.h/intset TR —TERES:
typedef struct intset {
/1 RBFR

uint32_t encoding;

/I RERAHTEER
uint32_t length;

/! RELESHRA

int8_t contents[];
} intset;
contents A RBEBMANERLHR: BRESHE N TR contents HAK
— AR (item ), FNTERAPRESHKDPIDPBIKRF RIS, FHEBAPRET
EEREMN.



Yo% X &R & o 47

length BH#ICR TEBEESASHNTERR, AR contents AWK,
B intset £ contents BHEAN int8 t MAEA, HERF L contents M
HAH AT int8_t BN, contents BAMHIEXRMBIET encoding MM :

O R encoding R K J INTSET ENC INT16, B4 contents HE&—1F
intle t REMHBHA, BHBRMBNTEHRE 1 intl6 t KRNEHME (B/ME
K -32768, BKEN 32767 ),

Q SR encoding JR ¥k W {E 3 INTSET ENC_INT32, H 4 contents B2 —4
int32_ t RBP4, FHAEHEITIRBE 1 int32_c BRMWBERME (B/ME
J1-2147483648, BA{EN 2147483647),

O iR encoding MEEMHEN INTSET ENC_INT64, HBA contents BE—4 int64_
t ERMBAH, BEHENFSITER - inted t REMNBEHME (S/MEN -9 223
372036854 775808, B AN 9223372036854775807 ),

B 6-1 BT — 1 EBBESHH:

Q encoding JRMEHHEN INTSET

intset

ENC_INT16, RAREHES encoding
MIKREAN intle t % INTSET_ENC_INT16
A, mESHEFHS le"sgth
a i::;;;;iﬁ;g?ﬁ;% contents >l -6370 | -5] 18 | 233 | 14632 |
BREAQXEANTE, 61 —PMEEAEA intle_t RREHERBBEE
O contents AN /MBI
WP REEESPHAEITE.

QO BAENEATREBR intle t KRMEEBME, B contents AKNK/DETF

sizeof (intl6_t)*

5 =16 * 5 = 80fif, intset
62BRT AT INTSEeTangj(.:m‘;NTM
BATRH: length
Q encoding BHRIEN 4
INTSET ENC INT64, contents —-I -2675256175807981027 | 1 I3 I 5 I
EREREANER B62 —AMAZMA intle_t REBBEMBIES

FLHF intea_t HH
R, MBAHPREOTRR inted_t BEMBYPIE,

0O length BHMMEN 4, BREFESLIOI TE.

Q contents HAHEMPBIKONFREFERESPHEN LK.

QO BHAEBITEATLERR inted t BBMEEBIE, BTLL contents BAMA/NNY
sizeof (int64 t)* 4 = 64 * 4 = 256 i,
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BRcontents WHARFH WA EHME P, RFE -2675256 175 807 981 027
REEREMinted t KERFGHFEHN, MAMBK 1, 3. s=EMEBT LA intle_
tRBERE, FERBEERESHAZHM, YEH—A KEH I intle t HAWE
BEAFEM— intes t BEMBEHEN, BREACANFTATERLEHLMN
int64_t 2%, PTLl contents WARFH N MREBEIR intea_t KBM, FUX
-2 675256 175 807 981 027,

BT RO—Ex B8 E SN S RESTHAN A,

6.2 F&

FYURMNEE—FTRENIBAESEE, FEFTRNRVEBEESHLATA
TERMAUBERS, BRESTREEETAR (upgrade), REAREF TR MBI RN
KEHE,

FEBRESIFFIMF RIS A =L #1T:

1) BREFTROEE, TREBESRBEHANSERND, HAFHTRIESH,

2) HEERARAWHTALEKBEBRASFLRARNEE, HFHAVKBRENTE
BEIERNA L, MTEERETRHLIERS, T

YRR I R A R R l“‘:ie"-
3) BFH CEBRNBEEHRERTE, st;;_cgncigmms
RAHF, BEHAAESR—1 INTSET_ENC_INT16 length
RENEHES, EAPEAE=/intl6_t BBEKT >
i, ﬁﬂ 6-3 ﬁ/ﬁ‘-\-o contents -blil—[ 2 r3—l
HAEBMNTRBMEH 16 fizsh], FUBRES 63 —MMIE=4 intle_t HHM
ERBA I /NN 3x16=48 if, & 6-4 B T BHE TROSHES
A=A TR 48 (BN E.
B, BERMNEHKRY int32 fix 0E1SH 16E314E 32F47fk

7% 1 2 3

t R 65 535 MMBIBHESET,
X 65535 A int32 t HEME BE64 contents HANKANTE, URENIFAEMNL
AYFAATREORBBEK, FLUER

65 535 BMBIBBEAZH, BFREANTBEESHITHE.

FEEEEHME, REFLENKE, UEAESTENEE (BBEERNNFTRE
M), XHEKERAR TS EES.

BHESBNESA TR, BN EHITE 65535, BEESEESRN/ TRANZE,
HHAEN int32_t BREFTEGH 32 iR, FUESRESEZE, KEH4AKKX/AH
R332 » 4 = 12811, W@ 6-5 fim. BRABENMNERRASMT TEEELSE, HHE4
FHEN=TE 1. 2. 3AARR intle t RB, XBETELRFAERAMNR 48 M H1H,




Rk £ & R 4& ¢ 2

FrUBFETREMNREHX =N TEFHLM int32_t RBE, FHEREHTRHER
ERMN EE, MHARETROIES, REEREBRANEFERAFZE.

ft 0E15f 16E314% 32F 474 48F 127
¥ 1 2 3 (HFrHEEM)
6-5 BHTSRIEAMZEREEA

Bk, BITE3IEL 2. 3, 65535 AN HRPHESE=, MUEHEHEEZ I
contents HAKES 2 i E F, GBEIE¥A 64 fIZ o5 fIRZRIA, ME 6-6 Fia,

i@ OF15% | 16FE31fL | 32F47fk 48F 6341 64 Eosft | 96 EI2ML
F ¥ 3 1 2 3 (FAEER) 3 (Fo®RER)

— L,
Mintle_tXBEB|Aine32 XA
H6-6 XMITE 3 HITHRAEE, HAAEENMNMLE
#E, BRxE 271, 2, 3, 65535 AP uEBHEE_, FUEREBZE
contents FAMERS 1 E I, tHEPRBAK 32 AL E 63 MAZEENA, A 6-7 P,

fir 0F15M | 16E314r | 32Fe63ft | eafiEosft | 96 E1274
Tk 1 2 2 3 (FaREH)

~——>
Rintle_tABHERNine32_t XA
H6-7 wu¥ 2 #HTRREN, HRFEENHME
ZhE, HRAGE1#EL, 2. 3, 65535 AN LR PHLEE—, FUEHEEHT
contents HAMET 0B L, BIEAN 0 AL ZE 31 MAIZSMEIN, MHA 6-8 Fimnm,

i 0E3Lf 32F63fL 64fLEOSMr | 96 E1274
¥ 1 2 3 (FomEn)

x___7
A intle_t RBEFZA int32_t %R
Fe68 MLE 1 TR, IHREEEYMN
Ri5, BRTE 655357 1. 2. 3, 65535 WA TEPHELSN, FLICHBHEEMS
contents MAMRTI 3MNEL, HEIEKAMN o6 NE 127 NHZEBEA, NE 6-9 AR,

i 0FE31fk 32E63fL 64fLEOSfL | 96fiE 127
p. % 3 1 2 3 65535

m‘:sg’cit
B 69 #im 65535 BIsAH

BiE, BFEEHES encoding BEM{EM INTSET_ENC_INT16 B A INTSET_
ENC_INT32, 3% length BHMEM 380 4, HBRBZENBHESIE 6-10 Fin.
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EAEREEHRESBMFTRBUTELSSIEBAL, MEXAZBTENKERATE
AHFATRBITREESR, FURERESEM

Foo R EIERERN ON). intset

HAKRE AR, WM INTSET_ENC_ | yremm ot S sy
INT16 ST INTSET ENC_INT64 45, = length
# M INTSET ENC INT32 RIBFH N INTSET cont“ents T o]
ENC_INT64 RS, AZMABERM ELERSMH
FEEL. 610 SERBMREZEHERRES
( RO RGBT )

BANEAABGHAETGRBELERICEB LSRR AATARBEARK, FHAZXA
HAFEHEELRKXTFHAERAEAKX, BLARVTFHAERAAE:
Q AHAEDITFHAAREATFANALT, HiAXLBAATEAREHAGEF &
(%310);
QO AHAEXTFHAARAAXFGHALT, HATLBAITLAREHANHNRLRA
(%3] length-1),

6.3 HERAVEAL

ERHEGHAREBER ML, —NTREABBEASNRENE, H— TR TMRM
HNFHF.

6.3.1 BRAREHE

EXN CEFRBSLXRET, HTHELRUER, RITEEASEFHHARLRMHME
HER— RS W R,

B, A —BRMEH intle_t KEWPHANRRE int1e t KBHE, AEH
int32 t BERMBARRAE int32 v RKRIKE, HFmk,

HE, BXEBESTLES AIARRKBRAKENF LR, LR LIBEE B
intl6_t, int32_t H#F int64_t BBEMEBORMBIE S P, MALELHRAKBEHR,
XA EE R,

6.3.2 THUAE

LR, Bib— A BATURNMHEAE intl6_t, int32 t, int6d_t =FARMME,
B R R EEMEA inted_t BBNHBAENBEESNRETH, RdxrE—k,
RSP ERES EEMNAR intl6_t KRMH int32_ ¢ RMKE, KHABETEGH
int64_t BAWZ R ELFRFEN, WmHERBRAFHER.

T R A A R B TT UL B S R R =R AR KRR ME, XFTUREA SRS
ERSEATENN BT, XTUREYE AR,

J
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Flim, MEARIT—HERMBHRESEM intle t RBHNE, PLABRESHNEELH
RE&—ER intl6_t KB, RAEERIEWE inc32_t BAHH inted_t LBK
HEMBEAE, BFASXMEHEAIITHAR,

6.4 RBE&

BBESAIFERBRE, —BXNBEA#T TR, ZERE—-HREARBRRE,

EANEF, TFE6-11 FimfBEHRESKE, IERNEELGEE - —ITHERE
{6/ int6d_t KEDRRAFMITER 4 294 967 295 MER T, BRESHHABNRALER
INTSET_ENC_INT64, KEBHAMMASE int6d_t KB, WA 6-12 Fims,

intset intset
encoding encoding
INTSET_ENC_INT64 INTSET_ENC_INT64
length length

5 4
contents 5| 10]12[65535}4294967295] contents -Is Ilo llz |65535|

Hell HARENY INTSET ENC_INT64 AUBBUES B 6-12 MBX 4 294 967 295 WEBHES

6.5 EEYES API

# 6-1 5 TRESE S HIRIE APL,
£ 6-1 BHES AP

& B £ A B 6] S e BE
intsetNew | AT ERETIE a1
intsetAdd HEETRENIENE SR ow)
intsetRemove MNEBESTERATELE o)

ENRREEHAF, ERTLET—SER

intsetFind RELEHERBEETES R, LIy O(logh)
intsetRandom MREBEA PHYGE R — T E o(l)
intsetGet BHERSEAAES EET EWeE o)
intsetLen B R RS A NTTR I o(1)
intsetBlobLen EEBEERA BRTEFEYTHR o)
6.6 EROMM

0 BHESRESRNEBLIAZ—.

O BRESHEELHI A, XTMREAUERF. TERNTARERATE, A
REN, BFREFFITRORD, SEXMHAMEE,

O ALRENERESTRTRE LW REE, FHARTRETAT AR,

Q BRESRIFARRE, FXRRERE,
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E%5% (ziplist) RIAIXKBAMEFRBHRBLAZ —, 4 NRBRESLE
FIRT, HFEBMIRTEARR/PMERE, EARRKELBEHNTFRSB, A Redis 5
SERAEFFIFREPIRBORELHR.

fitn, HATLUT SR alE— N EHNIRLANIIRE:

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

redis> OBJECT ENCODING lst
"ziplist"®

iR mAaSOEE 1. 3. 5. 10086 XEEA/MEBE, LI "hello". "world"”
XENEFERSR,

B, - HMEFREROSLEREX, KHSIMRENWEMEEARRE/MENME,
BLRRKELEEMNFRHD, IBA Redis RS HERFFTRMEFBEERLR,

EANGF, BATUTHSRER— N EBIIREIABTR:

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

redis> OBJECT ENCODING profile
"ziplist"

BHEBEENCS A RMERE/ MERHEREE TR, FEETEHETIRKE LU
BAXBRIEHITIRANN A,

7.1 [E4ESIREVHIRR

Y83 FR R Redis AT WARFEMFARLY, Bbli—RFVEFHRERTOESERNFHRE AN
AR (sequential ) HIELEH, —MEHFIRATLUGFERLZ MR (entry), BT
RE—NFHRHANE - ERE,

7-1 BR T EEP RSN EBES, #£7-1 WHERT F AR HAER . KELL
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A&,
lizlbytes Izltail] zllen l entryl I entry2 || entryN zlend
7-1 EHEFIRGE AR
£71 ERIIREAANBSOFEARR
33 L 3. KK AR &
, CRETEHNREAHAFEFENY: EXEFRARETRFESL,
zlbytes | uint32_t | 4F¥ REHE 2lend BB

RREFVRZRY SAEREEFRORHMBIE L LT, BdX,
WEBR, BFLIGRITE EEFIFIN URERBY AHbht

BRTEFFIRCITHVAEE: L2 MENENT UINTL6_MAX
zllen | uintlé_t | 2% [ (65535) if, R RUNERBEENRCEVANER; X MEST
UINT16_MAX B, 1548 M FCER0R T 258 I E R R4 iR A i

entryX FIZW A e EFFIRGIHENTA, TANKEGTAREHARTRE
zlend uint8_t 1 F45 YERE oxEF (it 255), ATFIRCERFIRRR

zltail | uint32 t | 4F¥

/72 R T— N EgFIR R |

DO 5% z1bytes RHEEMMEN 0x50 (il 80), FREEFIEMBKNY 80 F4,

0 5% z1tail MEEMER ox3c (3 60), EFRMBRIE Mg R ERF
SRR TS p, B4 RERSE p M ERBE 60, RTLUHEHERRS A

entry3 Bt
Q 33K z1len REMMERN 0x3 (Tl 3), EREHIRLEI=ZINA.
A [mn | 0T | eeen | e | oo | o
f T
P p+60

72 AER=AVEMNESAIE
B 7-3 BT B—NERFIRRG .

zlbytes zltail | zllen

entryl entry2 entry3 entry4 entryS zlend

Oxd2 0xb3 0x5 O0xXFF
f 7
P p+179

B 73 AfFEMVANESENE
Q 33 z1lbytes BYEMMEN 0xd2 (+##H] 210), FREHFIRNEKN 210 FH5,
Q 5 z1tail BEEMEN 0xb3 (+H3EH 179), XRRURRIE N BEELF]
GRS p, ARERIEH o M ERBR 179, RATLHEHEBRT A
entry5 ByHiiE,
Q 3% z1llen REMEN 0x5 (T 5), RAEHBAIRGEHITE-



54 ¢ B—%H HBEEMEHR

7.2 EHEHIRT [BVEK

BANEETRD R URE T RAHRE N ERE, Hh, FRATURLUT
=R B —F

Q KEDPTFTET 63 (2°-1) FHHFYHA;

O KE/MTF%HT 16383 (2"-1) FHHFHRA;

O KENTET 4294967295 (2%-1) FHHFHHA;

T BE N LR U T AR KEM I P —Fh.

Q afik, AF 0 E 12 ZEMNEHSBE;

Q1 FHKNAEFSBY;

Q 3 FTKNEFSEY;

Q intlée t ;ggggﬁ, I;revious_entry_length Lencoding—[ contentJ
O int32_t NEVEH, 74 RGP AN AR

O int64 t JHEIREH,

B EHEIFEY A#H previous_entry length, encoding. content =4H#
SRR, WA 7-4 FR,

ETRANEEZ AN BX=AHIT

7.2.1 previous_entry_length

) previous_entry length BY¥EUUFWHRHEA, 2R TEHARPIH—IF
MMEE, previous_entry_length BIERKETLR 1 FHHE 5 FV:

O MEN— W EHKE/NT 254 FY, 4 previous_entry_length BEEMKE

HLFEY: —TANKERRFEX I FEREM,

O MRM—WEWKEKRXTET 254 F1, A previous_entry length BIENEK
BHh 5 2. HPBRENE—F TSR E N oxrE (T#H1E 254 ), TMZFHE
FHUAHTREMN—WENRKE,

7-5 E 7?? T - /1\ El ﬁ' - ? ﬂf"_ ‘& previous_entry_length | encoding | content
previous_entry length R ¥EK K4 0x05 - M
NFEG L, BYEMER 0x05, ¥RRT— 75 WETH AR —VENEEY s
TREOKER 5 FW,

Q 7-6 E /'j—’\‘ T _— /l\ @, ﬁ' H ﬁz "?i K previous_entry_length | encoding | content
previous_entry length JiH M FE % 0XFE00002766 ... ...
WA, BEMERN 0xFE00002766, H M 7-6 LRI AMBT—I AMICHEY 10086 FH
PENBREMFEY 0xFE BRRXE—IEH
FH KK previous_entry length &k, Wi Z/EHINNFEF 0x00002766 (+#HI{E 10086 )
7R — KM LK E,
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HR ¥ M previous_entry length BEIERTH -V AMKE, FUERFAT
PLE AR R, AR MATY SRS bRt R B AT — N K Rt skt
2ANHF, MRBRNOE—-NHERY
B A RB AR o, ARINR | .. | previous_entryTcurrent_entry I . J
B A8 4T c W % Y /1T S previous_ 7 i
entry_length E'ﬁfﬂgﬁ, ﬁﬂ'uﬁﬂj p = ¢ - current_entry.previous_entry_ length
—TERE AT RRERAERES P mag mamE T AL
e 7-7 FiRo
EFEHRMNRRBRZLBHBRERRFEAX—AEIHN, RER(HAT 1R
BN ARG ATRET, BABLEXMES LX) previous_entry length
B, BERAU—ER—MTREY, BAIEESFRNERELT S,
A 7-8 AR T —TAERBW R mFRLAT ARG NS ETR
0 Bk, RIOWAEHERNELFIZZRT S entryd BRI pl (ERERBT R
BG4 AT LLE A 18 W R AR P Rt sb bk MR 4T IN b z1tail BHERERL ) ;
Q @A pl Bk entryd F & previous_entry length B¥MHE, RITEF—
AHEM entry4 BI—F & entry3 @bt B384t p2;
O @3 p2 W# entry3 & previous_entry_length BH¥EMME, RIIEH—
A EE entry3 Bi—W A entry2 BHHIEAIEE p3;
O #EiH p3 W&k entry2 15 previous_entry length BEEMME, RITEE—1
I entry2 fl— S entryl BIHHHEEHS p4, entryl IEEFIFRMFRLT A
Q B%&, RIONERY EmFBLY SEHLTENIE.

zllenl entryl I entry2 I entry3 I entry4 [zlenﬂ

zlbytes | zltail

pl

I zlbytesl zltail l zllerientryl—[ entry2 I entry3 lentry4 I zlendl

p2 = pl - entryé4.previous_entry_ length

zlbytes zltail[zllen entryl Ient:ryz entry3 | entry4 | zlend

*

p3 = p2 - entry3.previous_entry length

| zlbytesl zltail I zllen| entryl entryZJ entry3 | entry4 | zlend
¥

p4 = p3 - entry2.previcus_entry length

78 —AMERAELEHONT

7.2.2 encoding
TAK encoding MR T WAK content BHATRFHE AR LI ZKBE:
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Q —F%., BFETREELFHK, HHRRAY 00, 01 BF 10 HRFHHARD:
XGRS T RN content REREFEFTHE, BRANKEHABBRERRM
fir Z Ja B A ALIT R 5
Q —FWK, HEHOBRMMU 11 FERHRERRD . IHHRGERRT AW content &
PR ERESE, BREMLRKE b RORERRFALZ G HHMAIDR;
RI12ERTHATHBOFITRARDG, TR 7-3 MR THATHNERRE, £i&
FHRTRSL " RREE, Wb, x FERUARTEN HRBIR, HTHIERE, £
T FHZEAEERIT.

R7-2 FHHARS

w = MK content MIEREFHIM
00bbbbbb 1% KENTFET 63 FHHFHHM
0lbbbbbb xxxxxxxx 2EH KENTET 16383 FHMFZHHA
10 aaaaaaaa bbbbbbbb

cccc;::—(;:-;;dddddd SFH KENTET 4200967205 TR
*®7-3 NIRRT
1) IMEBKE content ME{RAFAME
11000000 1% intlé_t KRB
11010000 1FH int32_t HAKEH
11100000 1% int64_t RMAEH
11110000 1 24 AR BH
11111110 1F¥ 8 AR
111 1xxx 15 AR —RBHYARAHMM content M, HIRBEHMN xxxx [
MIBSHEFET —MT 0 M 12 ZHEHE, FTULEXM content Bk

7.2.3 content

TWHEM content MERTAFETANE, HHRETUR-NFHHARNERR, EN
HRUFK B Y A B encoding BYERE .

Bl 7-9 B T —MREFTHAN T SRl

O REHBRMO 00 BT RABRFHRE—ITFHHA;

O &B\AEAHN 00101138 %

previous_entry_length| encoding content
TFEYEHMEE 11; e 00001011 {"hello world”
O content RERFHTRM 79 BAPEWHY "hello world" M &
{ "hello world",
E 7-10 &lﬁ:\' T'—‘/I\{%ﬁgﬁﬁ previous_entry_ length| encoding | content
B‘ﬁhﬁﬁ:% “es 11000000 10086

Q &/ 11000000 BAVTEBE A 7-10 REEEHE 10086 M A
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FHR—A int16 t RKEIMEHKE,;
Q content B EETAMME 10086,

7.3 EHEHE

RimEdE, 81 AH previous_entry length BHE#EIEFR THI— N AHNKE:
Q MEM—WEBPEE /DT 254 F, 4 previous_entry length BHERER
1 FR KPS RIRAFEX N K EHE.
Q WRN—FTEPNEERTET 254 F9, 4 previous_entry length BEER
EH 5 FTKNERRGEX M EE.
e, BTEXHE—MEL: A 1EHFIERDT, AEIEEN. KEAT 250 FT8
253 FHZEMT A el EeN, IE 7-11 Bim,

| zlbytes l zltaill zllen [ el | e2 | e3 ]I eN | zlend |

B 7-11 GAHEel B eN WERIIE

HHAel ZEeNHITANRPNKER/NF 254 FF, FULEXLEFEHNKERE
BE1FY KW previous_entry length B, HHAFEY, el EeNHFTEFT AW
previous_entry length BH¥#ER 1 FHKM,

XE, MRBRITE—ITRKERXTET 254 FHHFHTE new BENEHFIRGTLT
B, B4 new BN el WRIBE WA, WA 7-12 Frm,

Iilbytes lzltaill zllen | new | el I e2 I e3 II eN I zlend |

BEd A
B 7-12 BT SBERYIR

B X el ) previous _entry length B¥EMK 1 FV, ERMPEREF T E new
KE, MU EEFRPITERESERE, M el WRM previous_entry_
length BHEMEFER 1 FHKY BR 5 FH K.

B, KBWEFET, el EXNKENT20FWTE23FHZHE, #£H
previous_entry_ length B¥EFHEITFWHERZE, 1 HKERTRT AT 254
FWE 257 FHZE, MXFHKESEH 1 FZH KM previous_entry length BHERE
INEREFR

Hit, K Tike2 M previous_entry_length BIERILIERT el WKE, BFF
BRI EEFIRPITEEESERE, 4 e2 WM previous_entry length B
MERM 1 FHRY BRI 5 FH K.

ElY Fel 5| KT e2 WY B—H, TR 2 WET RN e3P R, M Be3 X
L5 R ed WY R AT LB AW previous_entry length BYEHEFFE ELHES
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P ENER, BFEREANBYN EEFIRMITERELSERE, HBl eN ALk,

Redis # X ERKER T =AM ELE B RERY RBIERZ A “EYEH" (cascade
update ), & 7-13 BRTX—d&,

BTENFT TSI ZEHETFZI, MRS SBT3 REMER,

B 7-14 FREERSIER, R el E eNBEK/NATF 250 FHE 253 FHHHA,
big WAMKERFET 254 FH (FE 5 FH W previous_entry length K{R#F),
M small HEMKENTF 254 FH (HFTE 1 FW M previous_entry_length R
), BMAKRNHE small WERMEREFIRPBERZIE, ITik el M previous_entry
length BH¥AILLHER big WEMKE, BFET Rel WEM, HHITIRZIFHEMEHR.

I?lbytes |zltail| zllen I new Tel l e2 T e3 r...IeN l zlend I
¥

¥ Bel
#E R e2 BT R

I zlbytes Izltaill zllen I new lel FZ l e3:| ...TeN | zlend I

¥ Re2
#31 K3 e3 YR
rzlbytes ]zltaill zllen ] new | el I e2 I e3 l [eN Lzlend I
¥ Be3
H#B R ed Y B
I zlbytestltail zllen l new ] el ] e2 | e3 TI eN Flen;l
Y
—EF R T4
I zlbytes Izltaill zllen I new I el I e2 | e3 Tl eN l zlend I

¥ eN-1 ¥/ eN ¥ previous entry length Hi
XHEFENER

H7-13 HYEFHFIR

Lzlbytes] zltail Izllen Ibig Ismall I el I e2 I e3 II eN | zleﬂl

M Esmall¥ AR REHEF
B 7-14 H—F5IEEPEFHHFR

BN EYEHERNER T TENERFIRRST N REMESBRE, MEKEHE
SERBIRERE R ON), BB EFRMBIREIREN OV,
BEEME, REENENNERERS, BEHEGRHERRZENLELRKN.
QO &%, EHNREEREEESNELEN. REMT 250 FWE253FNZANTA,
EYEHAA ARSI R, ELHFP, IMERHAEZR;
0O HXk, BEHREHER, HARREEFNTRERAE, A EBEREM
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B i, NEEARETESERRAR A SRR ;
EHXULEE, ziplistPush HMr&HFHEREN N OWN), EXLERF, BITALA
B AR AR S e, T AL HLCESER S E RS R O,

7.4 [E48%5F& API
# 7-4 I T A B THAEESSIFRK AP,

F74 ERTIRAPI

= 18 b b3 b0
ziplistNew BI— B EEYI R o)
. AR - T ETHTHEMFTTR, HER
zipliscpush A ATEIEERE R | O BRO)
ziplistInsert zﬁﬂﬁ%ﬁﬁ%ﬁﬁﬁ?ﬁAﬁﬂ%ﬁﬁﬁ 5 Oy, B OV
1=}
ziplistIndex B EEEPRGERT LN R ow)
EAYWAKERNEE—MEVERY,
2iplistFind EEEVEFBERIFBRELETTHEH | FUBENSENSESHEATHRANKE
P A N ON), THERB N FIROHIEE
Wk OV
ziplistNext EEBET R T—HE o
ziplistPrev BN A I—N A o(1)
ziplistGet KA BV AR o)
ziplistDelete MWEREFIFEPHBRA YA EH ON), B ON)
ziplistDeleteRange %ﬂ%ﬂﬁﬂiﬁﬂiﬁiéﬁﬂﬁgltﬂﬁéﬁi’l‘ T4 o), BIF O0F)
ziplistBlobLen 1B B E4r7R B o & AR E T o(l)
ziplistien SRR F AT A e R FAOHR/NT 65535 B O, AF

65 535 B O(N)

AN ziplistPush, ziplistInsert., ziplistDelete fl ziplistDeleteRange
P4 R AR A AT RE S5 | R EBEST, FTLLENMRRE RERE OV,

7.5 BEROM

Q R4 RE R ARFTT R EBESW .

Q EHEFIRERAFFIRBRAGHRNERLHRZ—.

Q EFFIRTUAETZINR, BIMATURF N FIVRANEERE,
O FmFHRBEHFIR, RENEHFRPMBR TR, TRESTI EESEIHRME,
RS AR B LRI R R o
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ERHABANETE, RITAENEB T Redis ARIMIE T EHEEH, LmRRHE
FR# (SDS), MmekH . Fit, EHIER. BERAES,

Redis 8 A BEERXEREAMREABENBEE, MEETILIEESEHLR
T—IMMREL, INREATFHENR., FIRNR, BHEMR. EENRAEGFEE
SXFFMRYMENR, SHNEZBARTEL—HRIMWETTBHBESEA

ERXAFHARRBBXIR, Redis i ATESATASZHT, RIEXSRAII TR H BT — 4
SREFAUPTREN WS FANRNS —MFLR, BITATUSNARRYERGR,
AR RRBEHAFROBRGHER, AMILEMREFRGRT ROERRE.

BRILZSb, Redis IXTRBERLR T ET I AHEBEARNAFERILH, YBFRE
AR RANER, XPWNRFGHNAFRSB AR 5B, Redis BELFIAT
HMEARLH T WNRIEENH, X—HLRATUEELHEEGT, BditE M REFRIEER—
I RFTLHAFE

BJG, Redis WX RAFFHRNEZRER, KESTUATHEREERNSH#
K, ERF|/EAT naxmemory HERAMIER T, ZHRHCEAKIRsETT RS R EBIR
MR :

AEEETRME—NALL LR BIE Redis MR REME N

8.1 WRHNAET SR

Redis fE FIX RRFRBREFRORAME, BRYBRIITE Redis WHBEDFUE—
BEXE, RIZLKVEFINR, —THRAEBENKE (BXR), B HRA
ERMEXEME (EXWR )

EABIF, LT SETar SERBESDART — M HevREx, KdBEMBERL 1
BETFHHRE "nsg" WXTR, TREXMKENE—EETFHEE "helloworld”
RIS .



redis> SET msg "hello world"
OK

28¥ o R e 61

Redis PHREN X REMHB— redisoObject HHER, HEWPNEFHREBEEXN=

MBS FE type B, encoding BHEM ptr B

typedef struct redisObject {

a3

unsigned type:4;

7 1]

unsigned encoding:4:

/7 KR ERIE LA oy 4t

void sptr;
/.

} robj:

8.1.1 8

MRM type MR T MHRMAE, XMEH#
A AT LLZ R 8-1 Sl 9 W BB —1,

T Redis HEERFHRBEX K, RER—
AFABXNR, WMENTLREFFBRIR. PR
R.BEMR. BREMNKRELFTFRAXNRB S
—‘*?, Eiﬂt:

Q HRATEE—-MRBERS “FrRaE” o,

RAVIEHR XA B8 B BT X i B (B b <7
FERIR” ;

Q SROFFEF—NEY “FIRE” o, ROWHER “XABER RGBT R E R3] =

R

%81 H|AHAR
RERR MBMERR
REDIS_STRING FHPIR
REDIS_LIST FiERxR
REDIS_ HASH BEIR
REDIS_ SET EEMR
REDIS ZSET HF AR

TYPE i@ W A S M, YR — MBI E@IAT TYPE 4 8t, 438
(61 B G5 R A SR B S B B M R AR R, TR BRI RAHH.

P RATREMR, HHFHEMR

redis> SET msg "hello world"
QK

redis> TYPE msg
string

t RATHEXR, HATIRAR

redis> RPUSH numbers 1 3 §
{integer) 6

redis> TYPE numbers
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list
¢ RAFHBXR, EHBFHR

redis> HMSET profile name Tom age 25 career Programmer
OK

redis> TYPE profile
hash

P RAFHEAR, EHHREHR

redis> SADD fruits apple banana cherry
(integer) 3

redis> TYPE fruits

set
P RAFHBAR, HHAFREXR % 8-2 FRABMEXMKN TYPE AR
redis> ZADD price 8.5 apple 5.0 pof - & type MIERIME | TYPE &AM
banana 6.0 cherry " o
{integer) 3 FIBR REDIS_STRING string
PR R REDIS_LIST "list"

redis> TYPE price
zset PRERTR REDIS_HASH "hash"
£ 82T TYPEALEENMAR  REXR REDIS_SET "set"

[ 267 B Q0 B2 B T 7= A B BEREANE REDIS ZSET "zset"

8.1.2 RISFIEELH

MR ptr WEHE WM RAEZELRBUELSH, MXLBIBEH XN RE encoding
RYERE »

encoding BEIZR T XHRIFEAKHRE, PR RER T HABAESEHIER
MROFELR, XTBREHETLIERE 8-3 FUHKERKT

#83 MNBAIME

Rurk . IRBBTH B R R RN
REDIS_ENCODING_INT long REKBH
REDIS_ENCODING_ EMBSTR embstr MK RETEFRH
REDIS_ENCODING RAW SRS
REDIS_ENCODING_HT Fh
REDIS_ENCODING_LINKEDLIST TpetER
REDIS_ENCODING_ZIPLIST EgERE
REDIS_ENCODING_INTSET BRES
REDIS_ENCODING_SKIPLIST BREcRAT A

BHEREXRBEASEH TRAHARBET, £ 8-4FH T EMRE KR T LI H

B
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#8-4 FEABMMWAITR

% W R 8 N o
REDIS_STRING | REDIS_ENCODING_INT MR BE LA R BIR
REDIS_STRING | REDIS_ENCODING_ EMBSTR 7 embstr WBHNRRSIEFHFRLBHFRAAIR
REDIS_STRING | REDIS_ENCODING RAW AR A SEFR BTN R NS
REDIS_LIST REDIS_ENCODING_ZIPLIST FRESTREANIRMNR
REDIS_LIST REDIS_ENCODING LINKEDLIST | fIFHXUREERLIMFIENR
REDIS_HASH REDIS_ENCODING ZIPLIST A EETRLANRER
REDIS_HASH REDIS_ENCODING_HT FERATFRTEMRENR
REDIS_SET REDIS_ENCODING_INTSET AR EANEA TR
REDIS_SET REDIS_ENCODING HT ERFRERARETR
REDIS_ZSET REDIS_ENCODING_ZIPLIST ERERFIREIRIE FRANR
REDIS_ZSET REDIS_ENCODING_SKIPLIST AR ENF RAHN AT EE IR

{i | OBJECT ENCODING 40l I E — P EHIEERNEN R RS .

redis> SET msg "hello wrold"
OK

redis> OBJECT ENCODING msg
"embstxr"

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 “seven”™
(integer) 1

redis> OBJECT ENCODING numbers
"hashtable”

# 8-5 FIH T A RSEBAYXT ST Xt R OBJECT ENCODING # 4%t .
% 8-5 OBJECT ENCODING XA RFHBAYMAH

MR RN RN RSN E Lerod OBJECT ENCODING &%
B REDIS_ENCODING_INT "int"
embstr NBKHAEFEH " "
& (SDS) REDIS_ENCODING_EMBSTR embstr
WA FRR REDIS_ENCODING_RAW "raw"
Fh REDIS_ENCODING_HT "hashtable"
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()
xR L AT R MR A AuEk _ OBJECT ENCODING &t
pod=i e REDIS_ENCODING_LINKEDLIST "linkedlist"
i3 20k REDIS_ENCODING_ZIPLIST "ziplist"
L% e REDIS_ENCODING_INTSET "intset"
BRI REDIS ENCODING_SKIPLIST "skiplist"®

it encoding R¥ENRBE X RETEFAKI MG, A RN HRERE R B R OCEK— R/ B
KRS, BAHERTTT Redis MRIFEMBER, EXH Redis AT LIREA RS RIHRK A
— M REEAR B RG, AR REL—HRT HBE,

AT, TEIIRMBEFHTRILB/IR, Redis fHESEIRIEAFIRENRNEELH:

O FNESEARLIURBREETARE, FHEXREBRION, FENFPLHGESR

T ARE N EHTI R LEIUREET LIEREBRARRT T
0O BEEFRMNFAETNTREKRBE, FRERFIRRRFTRORE BN K, 3¢
SRR LINERFIRFE R IRER ., LEESRFARTRNMINER LH;

FoAbSS R 93 R 2l ] S A F S SR EE TR R

EETREOAFT, RITHEDIHNE Redis PRIEMARBEE R R, RIXLEFTRIE
BREARSETR, SIHMRN—FRBERRS AR NES, UER— a4
EEFA R MG LRI E.

8.2 FIPEMR

FRABROREOTLIRE int,. raw H embstr,

MR —NFRHENREFOZERE, HFAXTEHETLA long XRRRR, BA
FRHBNRSHBRERFEFRFBENRENN prr BER® (F void* H#A long),
HEFHBHNRHOREREN int, : __

BT, MBERMNPITUTF ser@rd, BAWS e
BELIR— 1 E 8-1 BiRK int MIBMFFBRIRERN REDIS_STRING
number SKH: mnrsiggggggs_m'r

redis> SET number 10086 ptr > 10086
OK

redis> OBJECT ENCODING number ' lg 8'] int ﬁ@ﬁg$ﬁ$m

"ing"

MRFHABNRBEFOR—-NFRFEE, HAXNERFBEHOKELT 32 FY, B4
FABMREEA - HRLDEFZHFP (SDS) REFEXDFABE, HEHRORBIEE
3 raw,

AT, MERNMNBITUT @S, BARFHHR—1 A 8-2 FIARM raw Hil
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RFHBIIRIEN story BERYHE:
redisObject
type sdshdr

REDIS_STRING / —
encoding 0
REDIS_ENCODING_ RAW Ten
37
buf _'I:Ll[|°|l|nlllgll..Jlk|]lillln'l'g'l L} Il.llv.'ll.lllﬂ
Bl 82 raw HAHEMHERFBITR

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

ptr

redis> STRLEN story
(integer) 37

redis> OBJECT ENCODING story
" raw"

MEFHPNRBFOR—IFRHBEME, FEXINFHBREHNKENTET 32 7Y,
BLAFRBITREEH embstr WIBHF R REXNFRHSEE.

embstr HEEETHATREFEFABH—MRMAREFR, XFHREM rav {HG—
¥, #MEH redisoObject MM sdshdr K BRFRHBNR, H rav RELSHHTE
KANTF5 B R BOR 2 B AIEE redisObject Z5HMH sdshdr &5, T embstr 45 NE ot
WRA— KA ERECR R RELZNZEE, SEHPEKEE redisobject Ml sdshdr
WM, tnE 8-3 .

embstr LW FERFH redisObject sdshdr
j{j‘ﬁ&ﬁﬁﬁ-@ﬂj, Yz =X O] type I encoding I ptr I .- free T len J buf
BRA raw GIREF RIS 83 embstr SR ML
RRTW L =ENBRE

HFRE, BEH embstr RS FRBNRERAFEFEHBEFRLUTEFL:
O embstr HBHLIBRFHBXNRHATANEIRKEM rav SBHRHKERY—K.,
Q B embstr HBPHFRFBURATVERH -KAFRHEH, MHEK raw HEH
FRENRTEAARR AR RN
Q BEX embstr RN FRABINROFTAMERRFEREENRTERERE, FUX
FhamP I FAF B R AR raw SREGH TR XS 08 EiF A B A R AR
ERBF, UTHSRIBT —1 embstr R FRHBIRIENR nsg BHUME, HXR
T 8-4 FiR:

redis> SET msg "hello™
OK

redis> OBJECT ENCODING msg
"embstr"
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redisObject sdshdr
type encoding tr free | len buf
REDIS_STRING REDIS_ENCODING EMBSTR [F*"[*-| © 5 [ e LT o \o0r

8-4 embstr MBI FERFRTR

BIEERME, LA longdouble XRIFRMP EBE Redis FHEENFER S
HXREYN, WRBRMNBEFENBEAEIZFEMNREE, BABRFLSEEX MRS
BEFEFRE, RAEHREHERIEBHERSRE.

EAMHF, PITUTRBEAUR—ITEE 3.14 HFFPIR "3.14" BFEFBIR.

redis> SET pi 3.14
OK

redis> OBJECT ENCODING pi
"embstr"

ERRENNER, BRFSHAFETRBNKERNFRHRARRERESBE, T
FERlE, REFHITREFBHESSERRETHRE, HRERFEFHBNR
B,

BT, MRBARATUTREE:

redis> INCRBYFLOAT pi 2.0
"5 14"

redis> OBJECT ENCODING pi
"embstr"

BLABRFEESBRUFRBMNREERFNFEFRME 3. 14", BEHREITEHK
f3.14, RABRE3.14M2.0HMBHYES. L4 HBRFRHFE "5.14", HWEX4
"5.14" REFPFFRNREE. % 8-6 BEHFH T FERHPHRBESHARAERAMERT
ERNRGS X,

%86 FHRNKRGELBMPNEH
i ms
A[LLA long BRI HIBE int
T[UA long double HKEURFEHITE S embstr B#H raw

FRBE, SHFHAKERXKTEIMNEA long BRBRABE, XREENK
BEXXTEPEM long double XBFRAIE S

8.2.1 4miBAYEEHL

int FHHFRHBIRA enbstr WBHFHBMNRERMFRENFERT, KR
K raw HBHFRFBNR,
XF int WEHFHFBIRKRE, WRBRMEANRPGT T —Ead, FEXIMRRE

embstr F#F raw
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FRAERERME, MRE—IFHEME, BAFFBIRAORBHEMN int H rav.

ETEEMRGIT, RiEL APPEND 5%, M—MRFBERENTFRHBXIREMT
—AFREBME, BN EmRERENFHBENT, FUBFEAERZHRTFNERE
10086 B A FAFHME "10086", REBFITEMBE, BRENPTERRE 1 rav
GHBH . RETFRHBENTRHBIR. '

redis> SET number 10086
OK

redis> OBJECT ENCODING number
"int"

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

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

redis> OBJECT ENCODING number
"raw"

55+, BEH Redis BA N embstr RGHFRF RN BAGEMHNNEXREFE (RE
int HBHFRFBNRHM rav REBHFRHABENREILEERF), Tl embstr RBHFR
BXHRER EEREN. BRI embstr RBHNFER BN RBITIEMBUEHESE, BF
SRR embstr FHE, raw, REHIITBRHS. BAIXMFEE, embstr
RBHFRHBENREPITESINSZE, BETER— raw RBHFHBRIR,

PUTFRBEERT —1 embstr RBKFRHF BN RENIT APPEND B4 2)5, MRS
BM embstr R raw KHF:

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 FRFEHSAITH

HAFRBROENFRHBNR, FURTERRBEOTA OSBRI X ERBXIRK
WEE, R8-TFIETHI-BLFHEMS, URXSGSERRRGHFHFBNRTH
EHITR
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8.7

FHEBLHXR

Lk

int MBHHYLR Ky %

embstr $MEBHILW ST ik

raw REBCMT &

SET

A int WBEGFE

{d1f embstr RIB{EFEH

A raw HESHRIEHE

GET

BNXREFRECOEEHE, #
BMENFHRBAFRBME, R
TE) 7% P FX A R

HEMFPRERTHR
B

HEERE P WERFH
BE

APPEND

HHREBE raw WG, R
B rav REHFRBTH
¥eiE

W REBRE rav WY,
RIGHE raw KB ARST
MR

Vi sdscatlen B, W
SEFRPIBEMBRA TS
R

INCRBYFLOAT

BRHEHREHEHERR
long double HIM T A,
XA B ABET MR,
REBBHNESREREHE
=k

BUH A el e a2
H¥R long double FEKIH
AR, AP G Tm
B, REHEHATRRK
HGREFEX, MREFS
EREHFRRESL, B
AIE % FORGE E— MR

B PR e A T
# & long double ¥ F Ay
BAE, WXARABGES
Mk, REHRBHMNTE
REERRERER. MBRF
FHERERHRRERK,
B4 K PR B — 4R

INCRBY °

X EBERTINELE, B
HEMHRGERSENRHHR
ik

embstr @HAFEERITIE
e, MRFREE—T4ER

raw {REBAREBRATIHS,
M2 R |l — R

DECRBY

i EPUEH# TR, B
HEHESRESENEHHR
¥

embstr @R RENITIE
e, HEFRRE—NER

raw SR ERIITIH S,
1% P 4R Bl — 4R

STRLEN

B RETRAFORENE,
EMEN R TRBE,
FHE XA PR EMER B

8l sdslen R, &0
FRBRHE

# A sdslen K ¥, i& M
FRHEHKE

SETRANGE

WX REBRR, raw BT, RE
¥ raw SBRATARIUTIERS

3t BRI BR rav RID,
RIG IR raw MBI RPAT
A

WrHFamERT LaE
BENHEHFEN

GETRANGE

BN RFRFHERHE,
HATENHBRAFHBRE,
RERHIFEMFRFBHER
7l EEFH

BB 338 E 45 B 4R
ERF EHTPH

B IR Ry ig
ERG LWHFR

8.3 FIRWR

FIRITBRRETLUR ziplist ®F linkedlist,
ziplist RBPFIRNREREBIRERREZEZR, BMNEHFIRT A (entry) £
BET—AHRTE. EMF, MBRRITITUT RPUSH 4, IBAMRESHEQR—A 5]
FXRYEH numbers B .

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

R numbers BEXMNREANE ziplist WG, XPMXMEMNRESZE 8-5 B
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BRBET .

redisObject

type
REDIS_ LIST

encoding
REDIS_ENCODING_ ZIPLIST

ptr ——)[zlbytes 'zltaillzllen Il I "three" IS J zlend I

8-5 ziplist HRBH numbers FIFE

5—J T, linkedlist MBHFIRNFEADRERENRBLHR, B IIURERY
A (node ) BREFT —ANFHENR, MENFRHBUARBRET —IFIRTER,

EABF, RBEFRA numbers @B RN RFEHBAR ziplist R,
i linkedlist %%, #F4 numbers SEIEN R R E 8-6 FimeIEET .

redisObject
type
REDIS_LIST feeeesmesemiecesesssssssemesesismsmemenesssemsesememmmmnmean
encoding E LT 4
REDIS_ENCODING_LINKEDLIST : '
| ! StringObject StringObject StringObject |
ptr : 1 "three" 5

P86 linkedlist &M numbers FFITR

HER, linkedlist ABHFIENRERKBHTUREREHTFEET ZIFRHBUR,
XA REFHBNROTAERENBHRENR. EBENBHARFEENRPBLHA,
FHBUNRE Redis AFIBKIXTR P ——F PO IIFRTN RBEHR

=3

& ATRRLFR SO EAT, RNEBSCHRAT —

A% # stringObject FHHB T RAFT—AFH S Stringobject
£, M StringObject FH TERNAFH N LK H “three”
Wi, thimitl, BETRANKEA—PASTFHEU 8-7 ML FERFENRER
"three" ¥ F A &%, CLH 88 HMLLT,

redisObject sdshdr
type encoding tr free | len buf
REDIS STRING | REDIS_ENCODING EMBSTR |PtF[--+| 0 5 [eTn e e

B 8-8 SERMTFRBIRIR
APRTROAZHSRLE T AX—KLAF,
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8.3.1 fmEDHEHR

WF| et R ] LA F B R LA F A R8T, FIRMRMA ziplist 4il%:

O FIHRMNRAFHTAFRFRTEORKRELRDT 64 F;

O MEMNBRREHTERR /DT 5121 FEHEXIRMRGFHTIIRSRTEEA
linkedlist 4%,

& m

ALBAFireg LIRER TG, BAFAREIH FPXT list-max-ziplist-
value & # list-max-ziplist-entries R4 H.9 .

XFEEH ziplist |IBHFIRXNRKHR, YMEH ziplist HEATHNANREHOE
B Be, X ROERSHHBRERSEIT, FEARFEERFIIZBENRATE
AEBLBEHBIHREDVURERERN, MROMEREM 2iplist W linkedlist,

ITRBRR T FIRNREMRE T KERXKWITR T REHELRGHER:

AR ENKESRDT 64 F¥
redis> RPUSH blah "hello®™ "world" "again™
(integer) 3

redis> OBJECT ENCODING blah
"ziplist"

NS FHKHTERINFIRAR T
redis> RPUSH blah "wWWWwWWwwWwwWWWWWWWWWWHWWWWWWWWWWWWWWww ™
(integer) 4

+ REERE
redis> OBJECT ENCODING blah
"linkedlist"

Btz sh, BTFRIBRAR T HRSRENREH TR B RS E AT ROFERNOER:

#ARHAREE 512 A TE
redis> EVAL "for i=1, 512 do redis.call{('RPUSH', KEYS[1],i)end" 1 "integers"
{nil)

redis> LLEN integers
(integer) 512

redis> OBJECT ENCODING integers
"ziplist"

tERFRMRBAN-AFOE, EALAREHTEH LT 5134
redis> RPUSH integers 513
(integer) 513

$ RBEAX
redis> OBJECT ENCODING integers
"linkedlist"



8.3.2 FFaGp<SaITHW

HopFIRBEERFIRIR, FURATIRBNFTA GSBREAXNTIRNSRMEN,
& 8-8 S T Hep—AFIRBMS, UEAXEGSEARRBHFIRNRTRELATE,

*88 FRGLHLR

#8% 3

" Ziplist RTINS & linkedlist TR %
LPUSH M ziplistPush R, HITREABE P B 1listAddNodeHead B¥, S E LK
PP L E D ABIDURHRNERL
RPUSH M ziplistPush B, HHTEEADE W) 1istAddNodeTail B, ¥ HTEMR
BEIIRNER ABIURERNER
¥ ziplistIndex BB EMERFIRNE WH listFirst BEGEMIUREERMNRLY
LPOP LYK, EMAPRRYSFREATEZSE. | & ERAPREYNSFRENCRZE, WH
#WH ziplistDelete BEMBERLTA listDelNode EHMBRERL WA
WiH ziplistIndex REEMN ERETIZNE WH listlast BBEMIVBHRPREY
RPOP B A, EnffREN EFRFOTEZE. | & EMAPBREYAFEFHTEZE,. WA
¥ ziplistDelete RBMBRERY K listDelNode RMMBRFEN A
LINDEX M ziplistIndex REENELENFEDY #H 1listIndex REBCEMIURER P HIEE
HENKR, REEREFRENTE WA, REREYAFRENTE
LLEN #H ziplistLen B¥GE BIEEFIROKE WH listLength MR¥GE BIXURSERWICE
HAFWABESNRYELSERRY, .
LINSERT | H ziplistPush R¥l; ATV ADERFAE gjggé;;;z{g;me B, BEDREA
ROEABAr R, 6 2iplistInsert B
LREM HOTESHFIRET R, HfE 2iplistDelete BADUREER T A, M listDelNode &
FERREE T B TRATR ERBREETHETENTR
LIRIM # H ziplistDeleteRange ¥, ME:E DR RY A, HHA 1istpelNode R
BARPFERERERTIEEANT R PGSR P AR AR ERSIEEANN S
A ziplistDelete B¥, MEBRESHRMN
LSET REEFRSILWREN A, REWRA ziplist- A listIndex B¥, BUBIIRSRETE
Insert B¥l, H—TEIHATHENFVESE | 31 L0TA, REENRIEREETT AHE
ABMRZESI LA
8.4 [EHBNR

AN RAREA IR ziplist & hashtable,

I )|

ziplist BB EXNREAERFRENERLR, BYAFHBENEMABS
FXRe, BRSARAETRNERFIIRTREANERFIRER, AREHRFTHEY
E#7E#N SEADERIRER, Bt
Q RFTHRH—-ENHRIMTRLRERE—R, RERNYSE, REANT A
EE;



72 ¢ Xy HEAMLEHH

O ERmMBEHNR PR BENSPREEFIRAORKIT@E, T/ERFEMBIGE X

T HREN SPREESITIROERIT A
BAGF, MRBRIMITUT #sET s, BARFHHQR—IFIRNRIMENprofile

RREIE -

redis> HSET profile name "Tom"
{integer) 1 redisObject
redis> HSET profile age 25 type
(integer) 1 REDIS_HASH
. encoding
redis> HSET profile career "Programmer" REDIS ENCODING ZIPLIST
(integer) 1 bl — T
ptr —4 4 ﬁAAJ
R profile BIMEIRMEAMR ziplist

WG, WA MEXRKGRE 8-9 Framke

F, HbR SN ERFIRNE 8-10 Bk, 89 ziplist SH profile MAEXR

ﬁ-/T‘iﬁﬂuﬂJﬁ@Xd' ﬁ:/l’\fs?im o SR 2 a}ﬁﬁ#%ﬁﬁm‘
Bl o §
IzlbytesJ zltai;glf}lenT}name" ] "Tom"g[;age"lggg I"career"l "Programmexr" IzlngJ

8-10 profile MAENMRKNEHIIRKELHR

5 —J ', hashtable WK HEXNRFEAFIIENKRBELR, BHENRPHEI R
{EXT &R AEF— D FIRBEXREE

O FHRHBITRERE-AFRHPNR, MRPEET REXHE;

Q FRHESMEBR—NFHBRIR, NRPEE TREWE.

AT, WREIE profile BEEMAR ziplist MBHMAX SR, TR hashtable
WEHRHENR, BAXTRENRNIZSEE 8-11 FiRNET.

redisObject
type

REDIS_HASH

encoding
REDIS_ENCODING_HT
ptr dict StringObject
Strlngobject_, 25
" age ”

StringObject_> StringObject
"career" "Programmer"”

StringObject
"name” StringObject
"Ton"

8-11 hashtable HiBH profile BHEXIR
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8.4.1 IRILEEH
Ly AXT R LR e R LT AR, PRAXREH ziplist 4if%:
Q BEMNREFFRIERENWBIENEZFBKELRNT 64 FY;
O BMAMNRRAVBENHFENT 51240 FRHEREXFAMRGHMRENRBEMSEH
hashtable %%,

M e
X AR EIRAE R TG, BAFARIXHPAT hash-max-ziplist-

value £ f» hash-max-ziplist-entries &t &93L00,

ST ziplist MBHARITRARE, YEH ziplist KBTI KLH04E
B AR EN, MRARBHBRBERSHEIIT, EARFEEESFIZENFTAEE
WMEHSEEBHEFRTFHRER, MROFRBUSM ziplist K hashtable,

DI ABSER T R0 & B B E N R K E K K5 R R R AE R .

tREHR RS - NEESTET 64 AR F @M

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

redis> OBJECT ENCODING book
"ziplist"™

# HRR A RPN FRRE, REKEN 66 F¥

redis> HSET book long_long_long_long_long_long_long_long_long_long long_
descriptilion "content”

(integer) 1

¥ BGELHE
redis> OBJECT ENCODING book
"hashtable"

BRTREKERKEG | BENERZI, HNKERKBSSREAEHES, UTRER
AT X ERE— AR

tRFENRAEE-AMRERTEL 64 MFEF MR
redis> HSET blah greeting "hello world"
(integer) 1

redis> OBJECT ENCODING blah

"ziplist"

#ERRARB R, HWKEY 68 FY

redis> HSET blah story "many string ... many string ... many string ... many
string ... many"

{(integer) 1

¥ FHEKRE

redis> OBJECT ENCODING blah

"hashtable"

BjE, WFRBRRTRENRE G S HEEN R WS RRBHRGER .
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$HlR DA S22 MR NRH 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"

 BRSFRBm—AFNRE, ERREAOEEER 5134

redis> HMSET numbers "key" "value"

OK

redis> HLEN numbers
(integer) 513

t REBAE
redis> OBJECT ENCODING numbers
"hashtable"

8.4.2 MRFEDSHIEH

BEAmAROERRENR, FTUATHEBNFE @SRRI MEXREHMREY,
£ I FHTHP—RoREREGS, UARBGSERRRBEBHENRTRERTE.

£89 MEFTHXN

®%

ziplist SRWBAMF &

hashtable @XM 7 £

HSET

BEiMA ziplistPush R, WREADEHF &
HERE, REFAWEM ziplistPush W&, WHEEA
BIEGFIRAER

W dictadd R, WHFHABM
BFRER

HGET

B4 MA ziplistFind ¥, EEEFIRPERE
ERFREMH R, REWA ziplistNext B, W
R BBV JFAME R, BEEEETA

WM dictFind &, FEFRPER
HBER, REWHA dictGetval B,
A& [EI 2SR T X W A1

HEXISTS

WH ziplistFind B¥, EERBNFPEREER
IR A, MRRBMIGREMREEE, BRI
ERIR AR AT

W dictFind R ¥k, M
RATR, MRRBOESRARENF
£, BRIMERAHREN R rE

HDEL

WA ziplistFind B, EERKFIRTAREER
IR A, REHHANNEH R, UREYAFAN
B55 AR

M H dictDelete R¥, Hi 8
B R A SR{EL N A 7 S o AR

HLEN

WA ziplistlen &M, MBEREFIRT I WAL
W, R MRRRL 2, BHNSRRRESEFIERE
IR {EN BB B

WH dictsize WM, ERTERAY
K@ E MR, X MRRR RS NTER
AEMRETBR

HGETALL

WA ERFIR, B ziplistGet RBUEE AR
E (MEFR)

MO FR, A dictGetKey i
BUEFEIF R, A dictGetval &
WOR [BlF S
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8.5 EEBXR

EEXTRBB IR intset B hashtable,
intset WBREAWRUEABBRESENRELR, BANROUTHFTETERBEE

FEBYSESET,
BT, LAITABEQE— A 8-12 Fi/Rl intset HBEAR.

redis> SADD numbers 1 3 5
(integer) 3

A—JH, hashtable HBHREMREAFRIENRR LA, FAMNSMBHE—
TERBEMR, BIFHEMREETT -IMRETE, WFHRAEN LT EEN NULL,
EAHF, UTREHAR— N 8-13 Fi/RH hashtable HEEAHR:

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

redisObject

type intset
REDIS SET encoding
encoding INTSET ENC_INT16
REDIS_ENCODING_ INTSET length

3
contents ——aL17|3 IS]

8-12 intset #HBH numbers EAXR

ptr

redisObject dict
type - :
StringObject
REDIS_SET ..chgrrf,.. > NULL
encoding . .
StringObject
REDIS_ENCODING_HT "apgplej" > NULL
ptr StringObject N
"banana” NULL

Bl 8-13 hashtable 4RIBH fruits BN E

8.5.1 RIBMNER
LA R AR R U TR &R, XREH intset 45,
0 B4 RBHFNFAETRERENA;
O £AXMBEENTERRAREY 512 1
RERH R XA E A X R BEMA hashtable 45,

& e
FoAFHGLEBRERTASAY, RAEAREXH P £ T set-max-intset-

entries #tFABLHA,
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X FMEH intset HMBHBEIRKW, HMHAH intset RBAFTHFHRENER
—AREBEH A, RMESPITHRANERIBHELRE, FARGFERBESTHRRATERS
BEBHREAFARER, FAXNRMNREERSM intset BN hashtable,

EAMTF, UTRBAURT —RESBBOCRNEEXR, EXNREOMIBN intset:

redis> SADD numbers 1 3 5
(integer) 3

redis> QOBJECT ENCODING numbers
"intset"”

A, RERMEXNTRASBETERNBESHNRBN— T FRBLE, FENRNSA
BEBRERSPNIT:

redis> SADD numbers "seven"
(integer) 1

redis> OBJECT ENCODING numbers
"hashtable”

Btz sh, MERMLE—-NEE 512 MEBOTRNESHR, WANRERII X

&R intset:

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

redis> SCARD integers
(integer) 512

redis> OBJECT ENCODING integers
"intset"”

BE, RERMNFEESHFMN—FHOBEOTR, FEXIREHTREEBER 513,
BB AN R BB R BERSBIIT:

redis> SADD integers 10086
(integer) 1

redis> SCARD integers
{integer) 513

redis> OBJECT ENCODING integers
"hashtable"

8.5.2 H£AHSHTR
ENESROENEAXR, FUUATREBNIEMSMRH M RAN RA M,
% 8-10 FUH THP—BAELEANS, UERIEMSEARAGBNESH R THEANE.
2810 MAMSHITHS®
w4 intset MBI FT K hashtable iR M A%

WM intsetadd B, ¥HEFLTER WA dictadd, BEHTENER, NULL K
mBEFRA BIE i, ¥ FmBlE R

SADD
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(¢}
%S intset MEBRXM S & hashtable &Rk
WA intsetlen B¥, EEBHELH A dictsize B¥, REIFRITERHN
SCARD AEHTRER, INMSEBRREAWNSF | @EMHE, XITMUBRREESTSFEY
SEIHTERR MRS R

# A intsetFind M., LB HE ST
SISMEMBER ERATHTE, DRRBTRATKTFE
T84, BRIINEATEAFETRS

#A dictFind ¥, EFROHBPER
LENTER, MRRBTRULERFETR
A, BRAMRATRIFETRS

HGRRBES, #A intsetGet A

SMEMBERS BE AL TR

AP FER, M8 dicteetkey HBE
EERRENESTE

8 intsetRandom B ¥, NBHES

SRANDMEMBER | wopipusm—1sk

# F] dictGetRandomKey M8, N H
ALK B— s g

i/ intsetRandom R, ABHKS
PEEHLIE — TR, R X REILTRIE
E#E P2, WA intsetRemove B
B, HREVOTR ABBUR SRR

SPOP

8 / dictGetRandomKey K¥, MF e
BEULR — 5, B TR
HEESE 2, WA dictDelete B¥Y,

P8 intsetRemove R, NEHKES

SREM SR BT

WH dictDelete ¥, WFRPMEBRET
Hi@ e R R

8.6 BEEESHR

ERFESHMETLIE ziplist B#H skiplist,
ziplist WENEHNEZNREAERIIEZENERER, BIMMEATEEARNE
BRE—-BHESBINETERRE, F—NMVEAGELTEWRAE (member ), MHE - TEK

MRFFITEBSHE (score ),

EHFIRANNESTRESENNBIGHTHRF, MEB/MITRBBEERERLN

JriE, MAHMEERKITRSBCEERERRKI M.

EANBIF, MRBIMATUT Z4DD a4, WLARF[/EABR—INEFREXRIERN

price BAY{H:

redis> ZADD price 8.5 apple 5.0 banana 6.0 cherry

(integer) 3

MR price BWEXNRFEHAM R ziplist
WG, MLAXMEXRKSRE 8-14 FIRMET,
XS Bl R g7 R &2 8-15 FrmiiiET.

skiplist REWFTFREENNRMEM zset 4§
HWEREREH, —4 zset ZHRIMNEE—1F
HF—BERE .

typedef struct zset |{

zskiplist »*zsl;

redisObject

type
REDIS_ZSET

encoding
REDIS_ENCODING ZIPLIST

ptr —-l E&7%& |

8-14 ziplist WBHIAHFREMR
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dict edict;

} zset:;

RSP BT E AUHE TR AR AN TE

g [/ N |

Izlbytesl zltail Izllen' "banana"g] 5.0 l"cherry"l 6.0 I"apple"l 8.5 Izlend]

8-15 HERETRERBIIRPEMENNEIKHT]

zset EWHFH zs1 BAIRBEAMENDNBAIKRET EEESTR, B49BRKRET L
BET—A1EETE: BMRBV AW object BUEFEHFETTRHRRA, MBKEVEN
score BMHENMRFE T E R ME. X BB, BT LUNA RS BT BRRAE,
Wi ZRANK . ZRANGE B4 RRE TR API RLHM .

Bz, zset ZHPH dict FRAFFESUBT —MNRB B SHEBREY, F
HPMEMNRENBEET —MNEETE: FRNBRETTENRA, MFERMHENEE
TRENME, BEAXAFHR, BETUHO) AREERDERAMWIIME, ZSCORE &y
SMEBEX —AFHLIAN, MRSHDAEFESGSBELAMNBAR TX—8H.,

HFESBNMAENBRABR—NFZRHENR, MENTEAMEHRE 1 double X
BB SR, HB—RHE, BR zset BHRAMNEHRKRENFEIRBEEFESTE,
(X R BAR S W AR LB 14 R A MR TR MR A MME, BT ReHE BB i
RXRHFREAEASTEAMEERARENME, BASHEHILTRBBINIAE

.
B AEF RS WERRN EARKRNTRELR? )

ARl HEEETALBEAFRAIERKAGR T —HHBLEHRER, 12
A kik R FRERARIA, B LR E MR F Aok kRS TR,
EAHT, wREMNAEAFRARATARS, RAZXRA ) LERAERAR S
i —HHLBRE, 24, BAFRARAGS XARARSLE, FHRAERERST
7 M M A ——bdw ZRANK, ZRANGE ¥4 40, BAREE R FRRAEGHE AKX
#HATHA, TREAMUHFTEES oWlogh) L4 K, AABISoW)AAZH (B
AEOE—ANBERREMAFEH K ),

FH—Fd, oREMABAAKAREAEAES, RARKARTERD R4
HARIARSRREG, RRAARHET Fh, FHAREER ERSUE —RAES T4 S
Mo(1) LAA ologN)e BAAELRE, ATEAFALLSGERAF LR YRERL T
Bk AT, Redis b3 T FIoHR M F RAShok R AA MBS B R EAA A £E, )

\

2P F, WHEEprice BYUBMH AR ziplist KB AEFESHR, MR
skiplist WIBHERFEAWR., BAXNMEFEANRESEE 8-16 FiRORETF, mXt
SN zset S SRE 8-17 FiRETF,
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redisObject
type
REDIS ZSET
encoding
REDIS_ENCODING_SKIPLIST
ptr || zset
dict |—»
zsl —»
& 8-16 skiplist RIBHHFEEMR
StringObject | .5 ¢
dictht "banana"
dict N N
St{}ngob{?ct a.5
.- table | —» __ "aPPle
ht (0] StringObject
t
zse "cherry" [ 6.0
diet 132
F————
zsl NULL NULL
LS LS f
NULL
header » L4 7 L4 L4 7
tail L3 |— L3 L3 —> NULL
level L2 |—> L2 —> L2 — L2 s NULL
5 1 > L1 —> L1 —» L1
length BW — BW — BW H&
s NULL <] NULL
5.0 6.0 8.5
StringObject StringObject StringObject
"banana" "cherry” "apple"

8-17 AFSRATERNBRFEFIABREKES

ATRFFR, BS1TAFRAFREATELIRFTTENMALNARAPSA, 2ES
e, FRPMFEEALGEFATHAAPLSE, MAHARLEREAEBEEL, LX42AR
R RIETRAE.

8.6.1 mEAEEHR
YEFEAX RO LAFSH#H R TR K4, SMREM ziplist &
O EFREABRFHTERER/NT 12814
O AFEARENHEXRBANKES/NT 64 F1;
e ELL EFHAREBHNAFREA X RGN skiplist 465,



80 ¢ X4 HESHLHE

M em
A LAk 6y LIRIER T8, RN AREXH P T zset-max-ziplist-

entries &t Jif zset-max-ziplist-value #HFAMHLHA,

M FEH ziplist MBPEFFRENRKR, Y& ziplist RBHB/HFN%
HFHHERE—TAREHREN, REPITHROMEHLERE, REARFEESIIRE
HFERETEBSBFEBIRFEE zset ZWET, MRNABB LM ziplist TR
Skiplistc

UTRERRTAFEAXMNRENELETLEZTETS REDERIHER .

P RE4T 12840k
redis> EVAL "for i=1, 128 do redis.call('ZADD', KEYS[l], i, i) end" 1 numbers
{nil)

redis> ZCARD numbers
{integer) 128

redis> OBJECT ENCODING numbers
"ziplist"®

¢ BRI HELE
redis> ZADD numbers 3.14 pi
(integer) 1

RO TATEHEEEN 1294
redis> ZCARD numbers
{(integer) 129

¥ REBERE
redis> OBJECT ENCODING numbers
"skiplist"

UTHRBIRRTAFRA X RE TR MR K5 ZRBHERAHER:

t MEFELEN-—IMRARA=ZFF KO TH
redis> ZADD blah 1.0 www
{(integer) 1

redis> OBJECT ENCODING blah
"ziplist"”

tEERERABI—TRARN o FHKATR
redis> ZADD blah 2.0 000000000000000000000C0C00000C0C00000CCO0000000000000000000
(integer) 1

t RBERE
redis> OBJECT ENCODING blah
"skiplist"”

8.6.2 AFHKAWSHISLH

BAFFRGBNOENGHRNR, FLUATAFRSROTA SR H MG H X RE
WEE, RS- 1 FIHTHP—BIEFERESRBHS, URAXEGIERFRARDHBAENR
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%81

Fs¥ % 2 & 81

HEFERARSHXRGE

LXS

ziplist MBI A

zset MBMLNFTE

ZADD

VW ziplistInsert B, R RAMY
{HAERWA Y RS IEA B EHTIR

W zslinsert ¥, HHFHAREM
FUBKERR, RS dictadd WM, WHT
FLPEBIF o

ZCARD

¥ ziplistLen B, KBEHRE
FVAREE, SX T HRRL 23HREAT
RHE

ViR BB R MR LMY 1ength Rk, H
BB EES TR E

ZCOUNT

WP EREFIE, R HEESEEE AR
RHBE

BORKER, St EEGEEBNNT
REBE

ZRANGE

AREPRERIEETIR, EEHBERY
EENFATR

Mk mRRBABREKR, ERSERT
EEANFA IR

ZREVRANGE

MREEFLBIEREIIR, BEISERT
EEAMHFATR

MERmELBHREKE, BRAERT
BEAMFETE

MR BRBIERFIR, BREEVR
R, igicRed T ¥R, SRBLER
Rzfa, #EHRKBERNE SRR ELIT
KR

Mk mBRATRKER, ZRATHR
R, HRERSLHANNE, SRIANE
BRZIE, BEW SRR TR R X
RETCRAHES

ZREVRANK

MERR LR TR, BRAENL
B, HRiCRELTANEER, YRABER
RzZiE, e A MERRERRR BT RLT
RisHe4

MR mBLBHMKE, ERAEHE
B, hgioRedy ok, YRIALE
RRAZIE, &&¥KOBRRREZR A B
RETLEBHER

ZREM

BEEEYIER, WRFEQSRERRNT
A, DARBOMBR LR 3 S0 8 HE W

BEBEKR, MEFAQEITAERRK
BREREN S HEFRIRBBMBRTRS
RSB

ZSCORE

BAEEHFFIR, BRETTHERRMT
A, RERHEA Y SFAMMEN QRPN
FLRSHE

HENFRPBH SR SR M HE

8.7 ,BBEEHSID

Redis FHTFRMERIMSELR AT HRRHISE, .

Hep—fr 4w AT KR A9/ IT, ik DEL @44 . EXPIRE 54 . RENAME
4. TYPE 454 . OBJECT &¢4%,

2AAFTF, UTFREHER T DEL #r4 Mk =R R RIS R 5.

# FRed
redis> SET msg "hello"
OK

+ FlER
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redis> RPUSH numbers 1 2 3
(integer) 3

t £o4
redis> SADD fruits apple banana cherry
(integer) 3

redis> DEL msg
(integer) 1

redis> DEL numbers
(integer) 1

redis> DEL fruits

(integer) 1

Wi 53— rd RREXHEE R RO RBIAT, K.

Q SET. GET. APPEND. STRLEN %4 REEXtE/ R RHT;

Q HDEL, HSET. HGET, HLEN %4 RAEXT 04 7 84T

Q RPUSH. LPOP. LINSERT. LLEN %4 REexi PR MIT;

Q SADD. SPOP. SINTER. SCARD %64 HEEx B4 @IIT;

Q ZADD. ZCARD, ZRANK. ZSCORE %4 REEXHE FFE S RIIT;

¥ANAT, BRIOITLUA SET @48 — N2/ B8, RISH GET 4 APPEND 54
BEXME, BIRRMMRENXNFHPRBIITRETIREA BIITH LLEN 14, B4
Redis # I RATIE Bl — A JHUEHR

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 ERIUSERISCHN

M EBEEERBERORERATTLUEY, b THERIGH SRR ET IhITIH SR
ERES, EIIT—ANRBFEHHSZE, Redis SEREMARKNBUESTER, K5
HRERBVITAEN®S,

R EMSIHTHRRURERENT redisObject R type BHERLHK .

Q ZEWFT A RRFEHSZH, REBSERERABBEROENREE DT



£8% ¢ £ e 83

HAOFBEAE, MBERKIE, BESRAEIGTHENRAS;
Q B, REFHBEEANTHS, FHEE I HEEN N RBER,
BAPT, SF LLEN fr4 %81
Q ZE3IT LLEN 420, MEBLLRE

WAREEROENRET I REKR,

HHEIE, REMEXNR redisObject G5

type BYEM{ERE N REDIS_LIST, M

RRME, RS BAARIIT LLEN frd;
Q BRE, REBRELRTASHAE  |[MlkeRTLLENGS || EE—12mn

a3 igg;g;%%&‘ MBBRATE o8 LN o triemn e
HATIE R A4 B9 KRS 2550 B AN BB R 69 LLEN r 4 iR 25 B .

8.7.2 BRI

Redis B3 T SRBEAX R M ABRENFREBRERTHEFSZH, ALBRBEXNR
BT, EEERNGSERRBERRITHS.

2ANHF, FEREMBFIRNRGRBRE RIS, IR RF ziplist Mlinkedlist
FRh RIS, HPirEERAESSIR API RERAFBHS, TH/EHE MNEATURER AP
SeLBFI RS,

B, BRI MEN, WMRBITG—PBHRAT LLEN frd, BARFERTEHRE
PR HRIIREZIN, RFEREROMENRITMEHORGKERERN LLEN 14
LH.

Q MAFNEHNRMFHGS R ziplist, PARAIIEMNROLHANERENE, BFEHE

H ziplistLen REEEFIFRMKHE;
O MEIENRAEILH linkedlist, HARATIBRNRHGLHNIURHER, BF
A listLength RPCKE B RERKE ;

fEAmEmE R EOARERDE, RATLLIAR LLEN ¢4 E £ % (polymorphism )
B, REWRTLLENGSHEINI R, BAXLHENREANR ziplist WBE R
linkedlist %%, fr&#AILIERHIT.

8-19 JB/RT LLEN @i WA AR E DR ERBEE TR BB BT LE, Hit
KA EMLHRT IR BERBN,

Ehr b, RAITTLLY DEL, EXPIRE. TYPE 45 WiRpEE M4, BRI AK
BRMAARE, XSO LUERHBRTT,

DEL. EXPIRE %634 M LLEN SR 4R IAET, WERETERANES——I@
AU ENATFLBEZHAFEMNE, ME5ERETHRBMNELS— 4w AR H
FABEFRARFE SR

LgFﬁﬁﬁLLEN«epﬁé |

REHRE
keyBIERR
REFIENR
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EP%&%LLEN«eyWé

RFHREE
key#{Ex S
REFIFEN S

SRS R
ziplistiE flinkedlist?
linkedlist

IR E— A RREHR

S5
¥ Fl ziplistLenB $ A listLength 3K
B RSP R KE B EIDUR SR M KB

A 8-19 LLEN @4 HPuTiR

8.8 AFEOW

Bk CiEEHARS B SINFERIIIRE, Bl Redis ZEACHIMNRELERHRET —4 5]
A3 (reference counting ) HiARLIM N EYHLE, ExatXx—yld, BT LLETRER

MRS TG E, 68 SR A SIBBN R IHFHTHE BRI,
BRI A B{E R H redisObject WK refcount MR %

typedef struct redisObject ({

/..
/7 S A%

int refcount;
/7 ...
} robj;
R BT AT E B SREE N RN EAPRAT AR :
Q EfIE—-HRE, FIATREESEmGRLN 1;
O SXRE—FRFEAN, ERSIRATEEREE—;
0O YMRAFHE—ITBREFERAN, EXTIATTRESSEE—;

O YRS RAHHEER o8, XREFSHMNNESER.
2 8-12 7 T R 5| A API, X4 API ASIATHM. WAL, EEXNRE

51 K.
F:8-12 SR AIHER AP

Ei] . {ER
inecrRefCount WXt R RS | FAH AN —
decrRefCount BT IR MR —, SXRNTIAHEEST o, BEIR

cecetrerconne | TPTREGIFIBERER 0, WIFAREIR, S RIAREREESERIR
o3 P e |
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SR LR LS RN &R RIENR . BEME=AH B BR80T,
DTFRBERT - FREMENRBIRHNE IR
/1 RE—AFHERR s, HRNT A HEH 1

robj *s = createStringObject(..

/7R s JATEHRE L.

-)

/7 HAR s HEATER—, EAEMRGIAHKEN O

/7 BBMERs HEBK

decrRefCount (s)

HMARRMHNRELLHRLHTE,

8.9 WRHE

BRT ATE85 | A A REALEZ 5, MREG|I AT BURER T E M RILEHEM.
EAPT, BEEAQRT —TRIEHRME 100 HFFBMNRIEHENR, WA 8-20 Fix,
AKX A B LEAE A FRRRE TERIE 100 MFFBRNRIMEREX R, BAR

5 8A LT mRp s .

1) o8 B el — MO BEE 100 KFRFBIR;

2) ik a fiE B EEFE N FEHBIR;

U LR ERABAS M EETARE,
£ Redis #, it ZMRHIER—-MENRBEITUTENEE:
1) PR AR — A REN S ;
2) WEIERNEN R M5 RS —,
EAFF, 821 MBRTHSENM 100 WFEFENSFRNSER A MR REZ S
BREF, TURD, BRTXHRSI TR ZEN 1 BRT 2 24, HibRuBRAeEL.
HEXNRIG FHANFIEREFE, FEEPRENHERENRRBRE, SRIEEHHR

RETARE KN,

| A I—- redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_INT

ptr

100

refcount
1

A 8-20 FREHEHTFRHBIIR

redisObject

type
REDIS_STRING

encoding
REDIS_ENCODING_ INT

ptr

100

refcount
2

A 821 BHEHFHBIR
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flm, BERSEEEPREFTEREME 100 MBRRARAMNR B HA, MRA—F1,
MLRFE AT EA—NFHBNRONERIIURERATEFH—G NERBNRAA
FA BRI B,

HAKE, Redis REFKRLMES IR, QR—-TNFHENR, XEHRGETTMHO
B oo WATARYEE, YRFBTEAAEN 0 B 9999 WFABIRE, RFMFRELSHE
st ats, mMARFAURNE,

& tm
HELFFHENEOHFTUHBLBH K redis.h/REDIS_SHARED INTEGERS ¥ ¥
R,

CEABIT, MBRIIE—AMEN 100 K95 A, I OBJECT REFCOUNT Ri4EE
& A WEX RN K, RNSRAEXSBHHEY 2:

redis> SET A 100
OK

redis> OBJECT REFCCUNT A

(integer) 2

FIAXMEM RPN BESFIRFAX M RARER[ETF, URIEXMEMNR
FGe A, W 8-22 FiiR,

SRR EQER—MEN 100 KEE B, BRAR B UM ARSTEMME 100 HLFE
MR, FRILENROTIRITREER 3:

redis> SET B 100
OK

redis> OBJECT REFCOUNT A
(integer) 3

redis> OBRJECT REFCOUNT B
{integer} 3

& 8-23 JBoR T X EEAM R =1 EF.

Rr2ey D s
redisObject RABRA redisObject
A
. e cree
REDIS_STRING REDIS_STRING
enc;ding encoding
REDIS_ENCODING_INT REDIS_ENCODING_INT
ptr -»100 ptr »100
refcount refcount
2 3

A 8-22 SIF%Ch 2 s3I 8-23 SIA%CN 3 MERNR
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Bhh, XBHENRAAPAFEZHABRALIFEH, BEEREESHPERET FHEXT
%% (linkedlist HiBHFIRXER, hashtable HEBHIBH XIS, hashtable %
BHEASNWR, UK zset WIBNAFEAIR ) ol LUEHXEILEITER,

( B4 Redis RABAEPHENHR? )

ERFBELARAF - ANMLINRRIARGMENZE, BEER AN SLINEE
MR FRBURGAGNRERFTLLHE, RAALFIN RSP AFMNETLMEHHE A
F, BAT LR EEN ARG EANTE, A—ARXFNERGFGERET J, Bist ¥
HEFRBENEREMEAMTHILERLAS, HiLe) CPUNR LA S .

O WwRLEFNRARAEBMAGOFTFHAEAE, BLARIEREGSTLBH O);

O REINEARAFHEENAFHAENE, RLAREREGI LB OWN);

O REINER20LT SAMME (RATRG) &, Pl R R EbH 2t

£, MARERENGLLEHFSZ ON),

B, REXFTFILBNETUFHESHANEG, RXE CPUR MMM,
kReclis RSB EHTFH ST EHITEE,

J

8.10 NRNTFEEIF<

BT AN AiL8 type. encoding, ptr Ml refcount W4 EHEEZ S, redisObject
ZHRESHEE—IRER 1ru BiE, ZBEIERT NRBE —KEASEF R K E .
typedef struct redisObject {
/...

unsigned lru:22;

/7 ...
} robj;

OBJECT IDLETIME 5% W MTENH B BNEHAHC, X—Z R e B RE K 24 5T
R R EXN R Lru B EHEBHK.

redis> SET msg "hello world"”
OK

¥ ERH—Bet
redis> OBJECT IDLETIME msg
(integer) 20

v EF-EBT
redis> OBJECT IDLETIME msg
(integer) 180

# VA msg RHE

redis> GET msg
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"hello world"

# BATHARRS, SHetkH 0
redis> OBJECT IDLETIME msg
{integer) 0

& e
OBJECT IDLETIME #4# AR, IS EFTFEGESEN, ROFME
8 lru B,

Bx T I LA8E OBJECT IDLETIME - $TERHI R 2 5F, B EH 5755 —TEH:
MRRFIJFITH T maxmemory ¥, FHHMEFBATEMAFNBEEN volatile-1ru
HHE allkeys-1ru, A NMFEHESAORNFREELT maxmemory BT 8 A 1 FR{E
B, ZHNKERNIEBTBLSRCHMEIERE, NHERARE.

BB X4 8 maxmemory I maxmemory-policy MMM BT X FXHE
MEZER.

8.11 EROI

Q Redis BEE S HEMBEX R MERRE NS,

Q Redis EFFRB ., FIR,. BHE. £E5. AFESTMRBHNER, SHRBAHNR
ZLBEFEMHRU LRGSR, ARMEBTUERNRNERGR ERATRE
SR,

O MEBERTREGLSZH, SEREATENABBENTHENHS, TIRE
—MENXBRERAEROERAGAE,

Q Redis HXMRRGHFE A BERNAFZERHHE, H—IPRAESEMEHAR, &
&R BT G NS A B

O Redis &3EEN 0 B 9999 WFAFBI S,

Q MREILF ARG KRR, XA8HER A FHEX R B2 E,
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AZHXF Redis IR0 BB ELBBATRAN A, UIARSFRFREENT®, &
PRVIBBER RN %, BRERTREXMNT R, URMNHBENTM. Mk, EF.
EFRERLTRITES. B2, 2EELRIARS SRR RN TS, URR
S ASMBRIMBA L. B, REESUH Redis 2.8 F5| AR BHE EE M ARH L
Rtk

9.1 MRFSVBPBVBUERE

Redis IR & BT EBIBERRFELERFHBIRA redis.h/redisserver &M db
A, do MAMEBNMEPR— redis.h/redisDb &, H4 redispb E#LE—
BB -

struct redisServer

/7 ...

1 —AEE, RENBLFBTAMAEEE
redisDb =db;

/7 ...
bi
VIR SN, BFSRERSMHREN donum BYESRELE N Z IR £/ B E
struct redisServer {

/...

1 BEBZEREEHE

int dbnum;

/7 ..
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donum BH¥HEHR SR B database IR E, RIABET, BZETHMEY
16, FLA Redis AR5 23MRIA IR 16 NEERFE, WE 9-1 Bk,

redisServer
db ] ab(o] [abr1) Japr21 [, Jawras |
dbnum
16
Eo-1 MHEBBImERN
9.2 tIRMUBEE

1 Redis Z P IRENA B O BHERE, B4FFRITEEES RO REBEEER
A REHME, BAREUEEERS RN X i 4rRENT S,

BRIAEG T, Redis FF MM ERBIEEN o SHEE, BEFARTUELHT
SELECT 4 ¥V B A= 838 EE,

PFRBRARART EFRE 0 SEEES BRI RN nsg, 2583 2 SHIERE
HPRATRMBIERTR:

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"

ERFB/AT, FPWIRE redisClient WK db BHEICFE T E PN 4R B
B, XN BHER—1EM redisDb &R

typedef struct redisClient {

/"o
/1 REEPRYUEACH K REE

redisDb =*db;

/...



92 ¢ X5 PRERAGHEA

} redisClient;

redisClient.db #§4#§ M redisServer.db AP - LE, WML EKIT
ERREE PRy BirBURE.

HimE, MBEREAFFEOBIREIEEN 1 SEIEE, BAXNE RN KE R
REMMRFBREZEXRMA 9-2 Fia,

redisServer

presee \dbw]]db[llldbw][---Idh[lS]]

16

redisClient

db

B2 EFEBIRBEREN | SEdRE

WX A B PR AT RS SELECT 2, # HIRERERCY 2 SHEE, WA HRE
FUR 5 2R & Z [ B2 RAFEHRLE 9-3,

redisServer

db

dbnum \1db[0]|db[1]|db[2]|-‘-ldb[15] |
16

redisClient

db

B 9-3 FFiREBHRBAREN 2 SHIRE

3R redisClient.db #4t, ibEHMBERFHRNRBIEE, NTLHGHRE
PREIE EE A ThBE— X LR SELECT frd LR,

NN EENIEERE
S| BETH.E, Redis BREATREEE P BirlBANSS, BR redis-cli
EPHREEBMANFIRTENHENS B MR E,
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redis> SELECT 1
OK

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

{24 RARIE 4035 T 09K P 3% P AT Redis 94, HBLEAEPHAAK redis-cli
H—EBRTHRREENTE, MAEBAMBEBAZE, KRTHLERATHNW
FABEAHAMARIEE, SHAXAHEAN, HTRETHIEEFITRBE, AR
47 Redis # 4% 3 1% FLUSHDB X ) LS A2 3, RFAMIFT—A SELECT €4,
\iﬁi@h&!ﬂ#&iﬁ&%ﬁ-. REF PATRH R4

S

9.3 HUEFFR=E

Redis 2—MREXT (key-value pair) BUBEMRFEE, REBFHEIBIEERH
—A redis.h/redisDb &§#ER, He, redisDb Z5HH dict FHREGF THIBE DK
FrEREX, RITRHXFHFEIESE (key space):

typedef struct redisDb {
/! ...
/) BREREE, RAEFSEE 0 HA R

dict »dict;
/7 ...

} redisDb:

B2 (A1 P BT S I B8 P R L ST R A -

0O #sneBUREREENR, SIME8ETFRENR.

Q S ANECEERREENE, SMETURFFBNR. FIRMR. RERTR,
FAEXMBIAFEEXRFHEE—F Redis MR

BT, MRABRMNEZANBIREDIITUT e

redis> SET message "hello world"
OK

redis> RPUSH alphabet nan whn nen
(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
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WAfEXHSPITZE, BEENRESRESRE 9-4 FTRBRMET .
O alphabet B—/FI%RE, BHNEFR N EEFHSP "alphabet" HFRF B
£, BYENR—-ITEE=ENTERNIIENSR,
Q book B—1TMHERE, BHNEFRE—IEEFRE "book" WFRFBEXR, B
HNE—-MEE=1RENHBRHERTR,
O message B— I FRHE, @HEFR—NTUEFHSB "nessage" WEKBXIE,

BAENE— MM SFRE "hello world” BIFZRFHEINR.

redisDb
ListObject
dict dict
StringObject StringObject i j
Stringobject rlqi“']ec rlqgf'jec Str11???]ect
"alphabet" ¢
StringObject N
"book" HashObject StringObject
StringObject "Redis in A "
Stringobject ring 3ec edis in Action
name
"message"
StringObject StringObject
"author"” "Josiah L. Carlson"
StringObject
"publisher" » StringObject
"Manning"®
StringObject
"hello world"”

94 FARERTEBT

RAEEENREERE TR, FRUBAHNEEENRE, LnRn— 1 aE2l
WHEEE, BENBARE MR — RN, NEEERIEE PR RS, LhR R
RE N % M F AT LA, DTS BINBEAREAT M., MER, F
. BUESFRENTIFE,

9.3.1 N

Fhi— AN HBEXBIMIEE, L EREA — I FRENFNBR=RFRERD, K
BAYFREBRXTR, ML YER—FSEIH Redis MR
BT, MRBEEE YRR WE 94 Bin, WAEPITUTHESZE:

redis> SET date "2013.12.1"
OK

B ER RN — NN EES, XMHBEMHER— M EFRE "date" NFEFHBEX
%, MREHENE - MESEMSE "2013.12. 1" WFEABNE, WHE 9-5 iR,
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ListObject
redisDb StringObject StringObject StringObject
“a" "b" "C"
dict |—> dict HashObject X -
- StringObiject
StringObject StringObject vredis in Action"
"alphabet" "name"”
StringObject StringObject StringObject
"book" "author" "Josiah L. Carlson"
StringObject StringObject
"message” "publisher" > stringObject
. StringObject "Manning"
Bl oo ingOb]
# ndate" StringObject
"hello world"
StringObject
"2013.12.1"

B 9-5 WiNdate @ZEMEEE

9.3.2 fHippEe

MBRBAR e 80— 68, SRR Rt R 7 S s 1] LI AN BRI S L I R OB X X R .
AP, NREEEHRAHREME 9-4 B, MAEPITUTHESZE:

redis> DEL book
(integer) 1

8 vook IR EMERHNBE R BMER, WA 9-6 Fim.

redisDb
ListObject
dict }|—» dict
StringObject String?gect Strlq&ﬁ?]ect Strlqgngect
"alphabet*
s%:;;iﬁfi;ft StringObject
g "hello world"

A 9-6 MER book BZFHETRE

9.3.3 &

X—BAEFERATTEST, Sthr ERtR X s A B E @ HT T MR RATER, RIE
EXMRHRBAR, EHHRAENEBSHFTRRE.
EANHT, MR EYAHRREME 9-4 Fin, BAEPITUT®ESZE:

redis> SET message "blah blah"
OK
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# message WENRENZRTES "hello world" FHABEFNELE "blah blah"
FHEB, Il 9-7 iR,

redisDb dict ListObject
X N StringObject StringObject StringObject
s StringObject wgn > "p nee
dict "alphabet"
. StringObject »| HashObject R .
"hook" StringObject
StringObject "Redis in Action”
StringObject "name"
"message" - X - X
StringObject StringObject
"author" "Josiah L. Carlson"
StringObject
"publisher™ } StringObject
"Manning"
StringObject

EHFEANK----» | "blah blah"

B 9-7 {#F SET 4 ¥ message
BENMIT, MERINSKEPITUTHS:

redis> HSET book page 320
(integer) 1

2= B book BMENR (—IMBRHFXTR) HEEF, %maﬁm‘ page fll 320 &
BEMBPMEXREE, A 9-8 Bk,

redisDb dict ListObject
oo StringObject StringObject StringObject | ) StringObject
dict "alphabet" "a" "b" en
aea StringObject
"book" StringObject
- - "blah blah"
StringObject
"message" HashObject StringObject
T 3 1 ”
Stringobject Redis in Action
" name ”n
) StringObject
StringObject —>] "Josiah L. Carlson"
"author"”
StringObject - N
» StringObject
" n
publisher "Manning"
StringObject
FEMoe - » "page" | stringObject
320

® 9-8 {dF] HSET S book &
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9.3.4 XEEUE

Xt — AR A THE, SEhR LR R e B PR @ T R AEXT R, REEXIR
MAEARE, RANBEIERESRIAR.
EAN0F, WMREEELAREME 9-4 Fin, WALRITLUT @46

redis> GET message
"hello world"

GET a5 ¥ E e @ A P ARG message, WP/ HEBUS AR BT R K9 F R %4
28, ZEFHEERREMNRHFUEHFERSD "hello world”, B{ESBERME 9-9 Fimx,

redisDb

ListObject
dict [ dict
StringObject StringObject StringObject
StringObject avoI IoRI 9003
P> lla'l 'lbll "cll
"alphabet"
StringObject i
HashObject , .
"book" StringObject
1) &84 StringObject "Redis in Action"
StringObject|2) B
GET---------- » =~ "name”
"message" ®
StringObject StringObject
i "author" "Josiah L. Carlson"
E StringObject
\ | "publisher"” StringObject
\ "Manning"
StringObject
"hello world"”

E9-9 {#ff GET A REMTR
BE—IMTF, SPATRAT ardut.

redis> LRANGE alphabet 0 -1
1)ra"
2) “bll
3) l|cl!

LRANGE 4 8 @5 M h AR alphabet, RBURZ /5 EH B IRE TR
RMRE, ZRFEAFARNKPATHEAFRABMNRME, BELRIE 9-10 Bz,
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redisDb
dict
\\\ ListObject
dict
X X 2 StringObject StringObject StringObject
1) ﬁ.&ﬁ StrlngObJECt _____ 3_1‘_?-» "gal' ] ke "gk)" by ncn ]
LRANGE - - -~ - » "alphabet"
StringObject N
"book" HashObject StringObject
StringObject "Redis in Action"
StringObject ring zec edis in Action
" " name
message
StringObject StringObject
"author" "Josiah L. Carlson"
StringObject
"publisher" : StringObject

"Manning”

-
StringObject
"hello world"

F9-10 ff LRANGE dr-5 BN ER

9.3.5 Hfth@=SEHR(E

BT EmAmeonm. M. EEH. BEREZIN, BRREEBIEELR S K Redis
s, hREE RS R TR LR

i, BT8RN FLUSHDB fr4, B Mieak=sa o s gt
SeLHAG, X, FHTREVE B BiE R b LA RANDOMKEY 14, R EdER
25 (6] P REHLIR [E— ok B

5, BFREEIRERBRY DBSIZE 14, REENIE B[P HRESTr
BB, KSR EXISTS. RENAME., KEYS %, XMefr4#8 2@ xta@ssia
HATERER LB,

9.3.6 EERTERTAVSEFERE
L4 Redis fr&- X BB EH#TEE N, BEHJANESMNRERPATREHRERE,
AL fT— BN R RE, HPahs.:
0 #EER—MRZE (RRENBRESENBETER), BREH4RERRTHE
EEFHRFHRMBE RGP (hit) KEKBE ARG (miss) WH, XHAET
LAFE INFO stats g4 ) keyspace _hits JRY¥EM keyspace misses BEFEE.
Q FER—MEZE, BERSEHRM LRU (BE—KMEA) st@, XMETLUAT
HEE R BRE, [ OBJECT idletime <key> f4 W[ LIZAA B & key IR ERE],
O MEREBEER - EZHAZBC ST, BARFHSEMBRXTHE,
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REAPITRT AR, AZREHTHRMOITESFARIAX—A.

Q MREEFRER WATCH S R T HANE, BAaRS{AENHERNEETSE
BZE, SRXNERCRHE (diny), AiLEFBFEEIXMRC2HBXR
i, 819 ESFEMEREX K.

0 MEBHBRBU—NMBZ)E, O (dirty ) ST HES0ME 1, X THSSH
RBEBHRALUREFIRE, B102, 811 Z2HE 15 THRSPRIX—A.

O WRBEIHRIE THEWEENTIER, MALENBHTERZE, REBJEEREL
EAMNABIEEED, ARSI EE MR LI ST X —

9.4 RERNEFHNEIZT NG

i3t EXPIRE 54 8 # PEXPIRE 54, B0 AU SR EZEMRENSEETHRE
TREBE LA (Time To Live, TTL ), B2 ENDEREZVDH )G, REBRS
B shA7Enta R o B

redis> SET key value
OK

redis> EXPIRE key 5
(integer) 1

redis> GET key // S®ZH
"value"

redis> GET key // S®ZE
{(nil)

M em
SETEX A TURERE~AFH RPN SR ETLHME, BAIANAGLIRE A

ZUMENS (REATFEHSM), MRARKERLNENGSRITAE, 12 SETEX &4
REE e E ) REFREN B EXPIRE r L T MW A RER T L —HE,

5 EXPIRE 34 PEXPIRE 43581, &P 90 AT EXPIREAT 434 &, PEXPIREAT
w4, UBREZEDEEABEEPHNENREESMAE (expire time),

if R & —4~ UNIX B (8%, Mead st mseind, RE2882 a3 NSRRI
BRax

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 2%
"value™

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

redis> GET key // 1377257300 2 )5
(nil)

TTL fg% 1 PTTL B2 — A EFR RISRE BN R0, EEXTREFRE
fErtE], dwRt, iR EERLX- R RS A% B ShMiBREA KAt .

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

FEE—WRIMTETERENRRLR, UERSHMEEERAENOLHEE, HE, XT
WO AT GRAF R A A 7 B R R SR (R, DA R 9548 T B S BRAR ey A A A7 (e A
Mt E XA RS, RIEEH TS,

AR X AR 57 AR RS A AL A R A S R R T BT A B, HET — NN AMEH
HahMER L BRI .

9.4.1 RBEZHARTIE)

Redis 0N AR M GAFTUATREGEHAEFRRE (RYTUFESA ) SR E
(B aHBESEMER) .

Q EXPIRE <key> <ttl> fy% FITHE key WA BIEE R ttl #,

Q PEXPIRE <key> <ttl> fp& FiT ¥4 key MAEFHRIE RN ttl b,

Q EXPIREAT <key> <timestamp> 4 Fl T ¥#4& key B i AR i B H timestamp
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B8 € et )
Q PEXPIREAT <key> <timestamp> #4 T ¥ key 3B HFE N timestamp
Frig E M ZR e HE
BRAAZHAFALMMARERN R BEMS, HERL EXPIRE, PEXPIRE, EXPIREAT
=4 TR PEXPIREAT r 4 XK EHM : TREFFIRHITHEL L4 P rys—
A, rBZiE, BEGPATRREBMPIT PEXPIREAT 32—,
B 58, EXPIRE 4 vl LA¥# il PEXPIRE g% :
def EXPIRE(key,ttl_in sec):

# ¥ TTL A RBBEY

ttl_in ms = sec_to ms(ttl_in_sec)
PEXPIRE (key, ttl_in ms)

5, PEXPIRE 4 X Al LA§#: i, PEXPIREAT fw 4% :
def PEXPIRE(key,ttl_in ms):

# HI L ES TRy L3 ovix AR

now_ms = get_current_unix_timestamp_in ms()

FEMR W E TTL, fHESRER KRN
PEXPIREAT (key,now_ms+ttl in ms)

3H, EXPIREAT fip&tuv] LA¥S¥ R, PEXPIREAT 5% e

def EXPIREAT (key,expire time_in_ sec): l g
# HEHH AN SRS ED PEXPIRE EXPIREAT
expire_time_in ms = sec_to_ms(expire_time_in_sec) K‘ i / Y
PEXPIREAT (key, expire time_in ms) PEXPIREAT

= Pols - e
B4, EXPIRE. lj\mmf 1 EXPIREAT i’rﬁ SRS mon wREENEREED
¥, PEXPIREAT #4 k047, IHA 9-11 FiiR, SR E] A A A2 Bl Ry sL

9.4.2 {RfFLHARTE]

redisDb £HIf) expires FHRTE T BURFE P HA RGP E, RITHX|FHR
popus et

O AP FROBE—NEE, XAEHERRS AN MRS (LR E

ﬁ@ )O
O S FREMER—1 long long KEMEE, XMERRE TR ENEERE
SR E 2 S A ] AEIEE R UNTX B

typedef struct redisbb {
/7 ...
/1 HEER, REFSGT R
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dict *expires;
/...

} redisDb;

A 9-12 BA T — AT FROBEENT, EXMITH, REERE THEE
PEIBTARMEXT, TP RNGRE T SRR e B 1H]

& sem

ATEATHR, Bo-1R2#A&FRdHFhPELHAT H K alphabet xR A
book ést &, EERET, @FTMAAALIHNFRGAREGE —AMRTE, FARSLHA
{EMERISE, LRSBRFEMER,

ListObject
StringObject StringObject F;’ StringObject
lla" llbll "cﬂ
dict y
StringObject _//// HashObject StringObject
redisDb alphabet StringObject | | "Redis in Action"
StringObject "name"
" ”
St book stringobject stringobject
StringObject "author"® "Josiah L. Carlson"
expires "message” StringObject
"publisher" > StringObject
"Manning™
StringObject
” ”
dict hello world
StringObject
1 1
"alphabet" ong -ong
77
Stringobject 1385877600000
"book" \
long long
1388556000000

B 912 HATHFROBEENT

A 9-12 P HHAF IR T BT RHEXS

Q B —PREXTHEN alphabet @XWR, {HR 1385877600000, XRIFBIEER
alphabet Byxt#RTEI% 1385877600000 (2013 4512 B 1 HEH ),

Q - AREXT RN book XS, {HH 1388556000000, XERFIEER book
B3t E Y 1388556000000 (201441 A 1 HZEHY ),

ME P AT PEXPIREAT 4 (SREHM =N S PEXPIREAT (S H@M4) X
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— NIRRT IR, R 55 8% e 3R B AN T S b R IR 4 R B FE G A Y
HEH.E—J [~}
BAGIF, WMREEELTHREME 9-12 iR, BLAERFHRPITUTHESZE:

redis> PEXPIREAT message 1391234400000
(integer) 1

SRS HI N REX, P8 message @R, TN N 1391234400000
(201442 A 1 HERF), WA 9-13 FiR,

ListObject
StringObject StringObject StringObject
"a" nb" "c"
dict i
StringObject HashObject StringObject
n "
rodioDb alphabet StringObject |—7] "Redis in Action”
StringObject "name"
” "
- book StringObject StringObject
dict StringObject "author" "Josiah L. Carlson"
expires "message” StringObject
"publisher” [ StringObject
"Manning"”
StringObject
"hello world"
dict
StringObject | long long
"alphabet" 1385877600000
StringObject
"book” [ long long
FEW - St"ringobj ect 1388556000000
message
long long
1391234400000

¥ IRBFHRIELETREN, HoFRBFLME

9-13 $4T PEXPIREAT frd 2 J5 SdE A
AR J& PEXPIREAT 4 RO AR35E X .

def PEXPIREAT (key, expire_time in ms):

if key not in redisDb.dict:
return0

¢ AT RTARREL R

redisDb.expires{key] =

# e E R E R

return 1

expire_time in ms
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9.4.3 KU
PERSIST 44 01 A IR — -3 SR 18] «

redis> PEXPIREAT message 1391234400000
(integer) 1

redis> TTL message
{integer) 13893281

redis> PERSIST message
{integer) 1

redis> TTL message

(integer) -1

PERSIST 54 B PEXPIREAT 4 () X #:4E: PERSIST r A ZE I FRPERBE M
&, JFRBREAME (MR ) 7EFIRP R,

2APF, MRBIEE SRS IME 9-12 iR, AURFBRITUTHESZ)E:

redis> PERSIST bocok
(integer) 1

BAE R EHTRAE 9-14 Frm PR

ListObject
StringObject StringObject StringObjec
Gict 1“9“ j | ) r "g(z jec J.r'x'g “bj t
a b c
StringObject
redisDb " gond "
alphabet HashObject
Stringobiect —////" J StringObject
ringtbjec StringObject || "Redis in Action"
diet "book" " “
name
expires sﬁfanOb]??t Stringobject}_’ StringObject
message "author" "Josiah L. Carlson"
StringObject
"publisher" “ StringObject
dict "Manning"
StringObject StringObject
"alphabet" —\\\¥ "hello world"
long long

1385877600000

& 9-14 4T PERSIST Z/5 IR

" UUEF B, X PERSISTHAPATZIE, WHFHRPEREMN book BEXMHEET, XA
FEIBEER book AU AR RIE2WBK .
PAF & PERSIST fr & D IIBE X :

def PERSIST (key):
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t WRELHEE, REVRARBEHYNE, BLELEE
if key not in redisDb.expires:
return0

+ BRAMFHRTLSTRAREX KR

redisDb.expires.remove (key)

ROy EBREY

return 1

9.4.4 IRFRERKEFRIE

TTL 64 LABb K SR MR B R FFR 8], T PTTL fird W LLZERD Sy 200 (] 4 6 38
RAEFERTE] :

redis> PEXPIREAT alphabet 1385877600000

(integer) 1

redis> TTL alphabet
(integer) 8549007

redis> PTTL alphabet
(integer) 8549001011

TTL #1 PTTL W@ Rl THE R I S e 18] A 24 B A ] Z I A 220 L BRA, AT
BB A MR
def PTTL (key):
t BTFETHEE

if key not in redisDb.dict:
return-2

S XA 1 e
t WRRARAABREAMME, WA expire time in ms #H% None

expire_time_in _ms = redisDb.expires.get (key)

+ REH RN o P
if expire_time_in ms is None:
return -1

$ EALWHE

now_ms = get_current_unix_ timestamp_in ms ()

+ ERMEERELWE, BHNAERZRORPEFHM

return(expire_time_in ms - now_ms)
def TTL(key):

# RRUEDH B AR REHFBN
ttl_in_ms = PTTL(key)

if ttl in ms < O:

$REEEMY -2 F0 -1 R

105
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return ttl_in_ms
else:

+ REBEEND

return ms_to_sec(ttl_in_ms)

RANEF, F—AadaetE A 1385877600000 (20134E 12 A 1 B ER) K@

alphabet Fii:

Q R Y4ATAE N 1383282000000 (2013 4E 11 A 1 HEAt ), FB4AXHE alphabet
4T PTTL fr443E Bl 2595600000, X/MEREdA alphabet A6t EIR
FMATTEES A 1385877600000 - 1383282000000 = 2595600000,

Q B—HE, mBEYEeE% 1383282000000 (2013411 A 1 HEA), A
alphabet 47 TTL fr 4 %8 H 2595600, XMEREMNIHH alphabet BHT
Bed i HAr 2, REREENEDHRADZIEBHM,

9.4.5 THARROAIE

HdA T, BFUTUAUNTESREE - MEERESIMN:

1) RESERESHFATIMTR: MBHFE, ARSI E .

2) f7 HAl UNIX BRI EE A TRESNNE . MREKE, RoaBEC294H; &
Mess, BRAW.

AT A OISR AR X — it A

def is_expired (key):

+ BRARGLHNR

expire_time_in_ms = redisDb.expires.get (key)

+ REHE R WO
if expire_time_in _ms is None:
return False

+ PR YAeE 8 ovix B ER

now_ms = get current_unix_timestamp in_ms()

F RELWHERSTATRGLANE
if now_ms > expire_time_in ms:
3R, gesdl
return True
else:

¢+ T, wAH

return False

EAHF, XF—42H6FE K 1385877600000 (20134F 12 H 1 B E2Rf) Ao
alphabet ik :

Q 0 R %4 67 & [ F 1383282000000 (20134F 11 A 1 A B /), 2 ¥ is_

expired(alphabet) ¥iBE False, BN 4RTHHEI/NF alphabet St $ImtE]

0O B—Fm, mEYATHE%N 1385964000000 (2013 4E 12 A 2 AEA), IR2WA
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is_expired(alphabet) K&l True, BN %H[8E KT alphabet 86T #
RN

=3
ﬁjiﬂﬁﬂ&ﬂiﬁﬁ*ﬁﬁ%iﬁﬂHI%%&%PHI%%,%#ﬁ,#%ﬁ*&@
PAT TTL 4, HBSLBEaGEXTET 0, M2l REEALEHN, £FEFRP, Redis i
2HRRTGIMG Tk is_expired BRAMPBEGF ik —K, BHABTFFRIILHT—
Ao FEM B — ik,

9.5 THARMPRREE

£33 E—WHNE, RIONETHRERNDNN HERRFEINTRS, XMETM
R MR R L AW — T RETLH, RENTHRER. ME—TEIMT, Faet
ARHREBMBRYE?
XA REAR =M RERYER, BN BRERT ZF 7 M B o ws -
O ErHHER: ERBEEASIPNEMFRN, G ENR (timer), iEENFAERK
e R IR, 7 BIRAT X BRI BRARAE
O HHEME: HERIBAE, HRESRKABERTREEN, BREERENEES
o, mREHE, RMEREE; mREALN, HEEXR.
Q ARk SR—EntE, BEANEEELT - KEE, HRETHIHE. =
TERBREOIHR, DURERESOIMBIRE, WhBERRE,
FEX =FpIERE P, SRS =Ry S MBRHORE . TsE R0 B sh RIBR SR .

9.5.1 ERHER

SE I BRSO AAF R A . B AR RT3, ERT BRSNS T LIS R & R
Rt BB MIBR, FFEEBLT R S AR

FH—IE, EE R AR R, bﬁGWHHEﬁxﬁﬂ% ESR LR
BT, BMERIHEX—TRTRES & AL —34 CPU KH], ZERFARKER CPU R
3R BRKMELT, %Gmﬁﬂmﬁﬂ%ﬂﬁﬁﬁﬁi%%ﬁﬁﬁi LR XTR % 8
) g 1o B [R] 07 it B 5 LR W ,

P, MREAKBHGSERESHRFB[LE, HEARFJLUNARPRE, B2
R 55 3R NI AL YK CPU B RUHZEANEE P ot ar &R LI, WARMAEMBRIME LR,

BRitzsh, QUE— A ERRTE AR Redis IR 553 R 00 FEH, T 4R R FE0 3%
Ry A—EF#ER, ZR—AFHONBEREN ONy—H S BRZH 4 # X R A [
14

i, ZiLMFRQRABAENS, MCHER BRI, FEABBRMIIFAAL,
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9.5.2 tEt:-MER

HEHERIERSERE X CPU BYEDRIE BB FH: BF RSEBULER A T i,
X AT LAGRUEM BR A B R R E R e ORI T #47, R EMEREY BAa0UR T Hauat
BHME, XRBEATEMBR M8 5 EIEREMT CPU RH,

EHEBERRBE AR, EXAFERARFN: MR- TROCLH, WX MR
AERBEERIEE S, B2 RBEXTIRRABMER, EF G ANAERAEBH.

TEGE AR EEMIBR SR g A, MRBERETEEF SRR, X TR s RA S
WRBINE, BAEMEFKEEASHMER (BRIEM P F3FT FLUSHDB), RITEZR
WL X FE SRR —F AN — R A SEREE S AT RRONE, MRESFAA
SHCERBEN, XX FEFREERKB T AFFH Redis RFB[ER, FEAR—HF
HE.

FEAFITF, XF—meiEAXOBE, LNEX (log), ZREIMNERZE, ME]
HTTRRES K KEA, EEAEYR, MRXXIPBREABRBBEERRES, APLUA
ME[/ELHFENMERT, EELFEXLRNIAFE, MABFSANAFLEER
B, WAGHRNEREERFERTEHN,

9.5.3 SFHAMIBR

M LT E i B AEEMER SR E , XWIFRER 5 A7 f— {8 FImf 284 9 B ARG

Q ErRER & KL CPU BHHE], B2m iR & 35A9ma AR B FEnk i,

Q HHRBERAKXEANE, HAFIRERER,

SE SRR SR RE R RUPA RPSRRE ) — R A it

O & 5 B 5 v 45 B — B A TH) PRAT — IR I BR L B B4 4E, JF @ BRI BRBRERITHY
B Bk W B BRBRAEXT CPU BRI A9,

O Bz sh, B E MR AER, o MHBR R R A R > T B 2 3 R T A ok AY
AR,

SE S B SRR A4 M S R T e T BR R VE BT BT PR K .

O MR BBRBAERTEARE, SERTHRELRE, TR RRRTSBLRER
MIBRHERE, LIZETH CPU YRS £ iH# e MBxd e L m,

O MRBMBRRBEDRITERSD, REDITHRIE KL, &38R X2 F1E M B %
B—i, HIRRBAFRER.

Hik, WmSRAEHMERRANEE, BERoFREER, 48R MRRENIRT

B FIRAT IR

0.6 Redis BT HARBRKIE

FERI—T, RAVDRT e MER. MHEEMEBRF0E MR = AR MR SR, Redis it
% B LBRE R A RSt BR A SRR DT Ah SRS . B RS BRI PRI IR RS, R AW
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EATRSF b7 -& BRAE A CPU B [RDFIEE S TR 98 N A 25 L2 [ BRSP4
B R BT — 1 C 2 A R M BR A E S M R P A R O T, ZEER T ORMIBAN/NY
B, RATIHEST Redis AE 95 25 = 05 14 M BRFE SR BR 60 R SCBLAAT UL

9.6.1 {1SHEMERSRERAISED

S TEEMBE KRS db.c/expirelfNeeded R H, A EEHIBEMN
Redis A EHITZ RIS expirel fNeeded MRECTHR ARSI TIRE -

O MEHARCSY, B4A expirelfNeeded RELRHA S M SHEE D BER.

QO mEMAEKAH, 4 expirelfNeeded BREAHEIE.

4 expirelfNeeded BRI INE 9-15 Fix,

expirelfNeeded REBMME — T, T LIAEMSEERTZN, SR TN
RWAR, Mgt adSal g,

Bob, HAEABRBRER R BER A IMi B expirelfNeeded REUMER, TS
Air 4 B SC B R AR L A RE Rl B A BB 7 L) R B AR X B A B L

O M@BEEN, MSEREBTFENFRIIT,

O YBAFAEREBE NI ME expirel fNeeded REMBRE, W4SERBAF

ERERIAT.

E2AF, B 9-16 BT GET S MPATHRE, EXMUTIES, #4TEXNR

BREFEUNBREELH, REREFIMRPIITEMIIE.

PR EESHRENRS
SET. LRANGE. SADD. HGET. KEYS%

¥

[ mexpirciNeededms ]

I
| arzmamsne | | Emaeytsts | | EmzEs

& 9-15 418 expirelfNeeded et 5E B 9-16 GET S MITEE

9.6.2 EHAMIBRSRBRASSCIL

SR EHMBREMEH redis.c/activeExpireCycle BB LB, Y4 Redis B
MR % 25 AL RYE redis. c/serverCron EITRY, activeExpireCycle l¥EEIS
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A, EEAENREIN, FBREHRFETHENBEE, NBIRER expires F
RPREYURE - R R E), BRI BGR.
B FE L AMUBHARTT

t RUASARENHEERE
DEFAULT_DB_NUMBERS = 16

t RABASEELEHALE
DEFAULT_KEY NUMBERS = 20

+ 2A%R, EREEHE

current db = 0

def activeExpireCycle():

* UHRAERENBEESE
$ WRBSBAKRFEAERRY DEFAULT DB NUMBERS E/b
$ WLUBEFBHREERENE
if server.dbnum < DEFAULT_DB_NUMBERS:
db_numbers = server.dbnum
else:
db_numbers = DEFAULT_DB_NUMBERS

+ BEANRERE

for i in range(db_numbers) :

$ R current db WUE TR BHEBRESRE

t ARARERFELRAT TRABNAALRBE-—K

# ¥ current db ERH 0, FHFH—RBRE

if current_db == server.dbnum:
current_db = 0

P AMUNELAENYRE

redisDb = server.db[current_db]

t REREERNM L, HAT-AELENKESE

current_db += 1

+ REHEER
for j in range (DEFAULT_KEY_ NUMBERS) :

+ RUBEVRA-MEFADNAE, B MEBE

if redisDb.expires.size() == 0: break

# MUHLIEI — AN 2 30 ot 1 o

key with ttl = redisDb.expires.get_random key ()

+ REWEEFLN, pRAVAMKRE
if is_expired(key with_ttl):
delete_key(key with_ttl)

# CEEMEER, #FLAE

if reach_time_limit(): return

activeExpireCycle ¥ TEMA T LIBLEMT
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Q RFERETH, BA—CEBEMEEEFRY —EREHENEHETRE, N
C-l:upu g e

Q £R% R’ current_db 2iCF XMW activeExpireCycle REREMHE, ¥
ZET—K activeExpireCycle BN, BEH L —KOJERTLAE, Hin
W, MR YAT activeExpireCycle BMETERE 10 SHFWEMNEET, AT
K activeExpireCycle BREIATH, BN 11 SEIEEFHRERIFMEBRIHE,

Q Bi# activeExpireCycle BEIMIARHIIT, MEBPTHITIEFREERSHER
#H—H, X B current dbBFREEN O, RAEHRFHF-ROKA
T

9.7 AOF. RDB MI&HIIhAEN W FtRaVLIE

FEX—15, RATEHITHEXS Redis 5% P HMBIRMGEN, FE RDB ALY
fE. AOF #FA(LTIRBIL K 5 I Zh BB anfar b BRSO e v RO L A6 A9

9.7.1 4Rk RDB 34

HEIAT SAVE 6i4 8 H BGSAVE frd-QIE—/1 578 RDB X {8f, BESMBEE TN
BRITRE, SOBNEALBREIFEEN RDB X+,

B, MBEHEETGE=1E k1. k2, k3, #H k2 BE2d#, T2 YHT
SAVE #3458 #& BGSAVE iy 5 i, B RS k1 M k3 WHIEMAFS RDB X4+, 1 k2
NE&BB%E

Hit, ¥dEEPQETEA L4 BB RDB & T,

9.7.2 #H A RDB {4

fe)a 3 Redis R F-380%, MIRARF2FFF/S T RDB TheE, FRAMFS X RDB X {417
BA:

O WRMEIFUEMFF/EREBTT, TWAERA RDB R, BFESX P RIFH
BATHE, ROWOBSBBRABNBEES, IHBU 20, LSS
SHERA RDB 460 M 55 88 A 21 R o

O RS R UNR S BRAZ1T, IEAERA RDB XM, XHPRECFER,
ARBFLM, BLBBRADBEE S, A, BHENRFH/ERTEERSH
BHE, MIREROBIEERSBES, FTU—BORD, SR A RDB XM
MR % B ASHEREH,

¥ARF, MREEERCIT=1R k1. k2. k3, HH k2 ELHH, WALRFH

JE B
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O MRMFHUERS RERET, BABFRSE kL M3 BABBEE, x22
BBRE
O AR F IR LA AHEGEFT, BBA k1. k2 F1 k3 MBBRABIBEE.

9.7.3 AOF 3B

YR %25 L AOF ReAMBAZFTH, MRBEESTHEMBELSH, HELABREH
TEERIBR ek E 2 BIMBR, A4 AOF IXHARSE XA TR =4 AR,

YagsEEmRRE e oMz /s, BF &M AOF X4 (append) —% DEL
%, kBRAICFRROBMBE.

FEANEF, MREPWRER GET message 54, REREHK nessage 8, WA
R 55 2R HE PRAT LA =4 B04E

1) WNBIEE BB message &,

2) B ii—%& DEL message fr$ 3 AOF X4,

3) [EPAT GET RS HIE PR RS E X,

9.7.4 AOF 5

FO4 R RDB XL, AT AOF EENIR S, BFESNEEEFHRIEITR
#, CHYMNBASHRFEIES R/ AOF X,

EANETF, MRBEEPLI=1R k1. k2, k3, FHH k2 E&dH, PLEHTE
BIfeet, BFRE&M k1 M k3 #TEE, Wi k2 WESHZMK,

Bk, BREFLTIRBEALSX AOF EFEREM.

9.7.5 &4l

LR G HBITEEFEATR, MRS ST BERSIE b LR 5340

Q FRFB[EMR—TIMRZE, 2BABAFTENRSE I RE— DEL @4, &
R 55 5 M BR X - SR

O MRFB[BENTE A WEENRGSN, HEMIIHBOASKEIHEME, W
bz i ao ViR Stk S s Fis i Tug i)

O MR8 RAEEBI M IBMERE DEL @ 25, A&BIBREe.

38 ot B 3 AR 55 28 e 7 1) M IR 95 2% 5 — Hb B B Xt HA Y £ AEHB
&, ATRDMRIEE RS ASBRIE—2E, RHiERENX YRE SRR
/I\EE, é’l#”l‘ii%ﬁ%ﬁ#&?iﬂﬁ%%ﬁﬁ@ﬁﬁﬁ message message
B, SRR AR 2558 BLAO B 1 S L S MR AT (BdR) (EH)

BT, B—XERRE R, EINQBEES —
HRFEERREN =18 nessage. xxx M yyy, Hrh = =

message NI, WA 9-17 i, B 9-17 FMARFAEMBRIHAGE (1)
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WX A F P omE MR %28 K% 4 GET message, IAMREHE R message
gosd, HEMRFEHFASME nessage #, MMEHKLEW nessage BHEEFEAE
Y, BT message @HFBAIM—H, A 9-18 fix.

ER&E M5B
$RE ¥ E
message message
(exti) (ei#) GET message B
| | 3% Elmessagedd # i
XXX XXX
YYY YYY

B 9-18 HAMRRSMBRIEER (2)

BREKZE, AEFPEEERFREELMS GET message, AFMEHK LA
message E&idH: FMEBESMER nessage i, MEF/WEREZSHEE, HEMRFE
&3k DEL message fy4d, INE 9-19 i,

EREB )N & 3-3

HEE BEE

message

- GET mt.assaqe — DEL message (Eai)
{nil) -1 XXX
YYYy yyy

9-19 FMRFHMERTHR (3)

MRFBREEKRBERFREEN RSB ABHE
DEL message fnd-2fG, WS MNPIERE HEE BIEE
PRIk message 8, EXZE, EMRF xxx xxx
BHEAFBERE I ® nessage T, A yYy Yyy
9-20 fii/R,

9-20 FMRFHBEERLHE (4)

9.8 HMUEFSERA

B FE T A0 /2 Redis 2.8 MRAFIEINAITIAR, X DHRERT LILE % /= ol i 7T B 43 S 3
HRERA, REABEEPRHOTA, DIRBEEDPHSHPIITHER.
BAEF, UTRBRRTEFRIMTER 0 SBHEED4 X nessage BIITHHH

W
127.0.0.1:6379> SUBSCRIBE _ _keyspace@(0_ _:message
Reading messages... (press Ctrl-C to quit)
1) "subscribe" /7 ITHE L

2) "__ keyspace@0__ :message"
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3) (integer) 1

1) "message" // ®AT SET &4

2) "_ _keyspace@0_ _:message"

3) veot"

1) "message” // $47 EXPIRE #r4
2) "_ _keyspace@0_ _:message"

3) "expire"

1) "message" ' // 4T DEL 4
2) "_ _keyspace@0_ _:message"
3) "del"

CBEKEMENBR, JHIHE SET. EXPIRE, DEL =/ 414 %8 message #H1T T
BIE,

X—FKXHE “EARITTH2HS” REAMKREZEEM (key-space notification ),
Btz s, BB —HBHENBEMEM (key-event notification ) KER, BEMIXEMHE “H
M LB 2BRITT .

UTR—EHFERNEF, RBRBRTEPSNMAIHRE 0 S8 ES A RIT

DEL fy4ig:
127.0.0.1:6379> SUBSCRIBE _ _keyevent@0_ _:del
Reading messages... (press Ctrl-C to quit)
1) "subscribe" // TR E

2) "_ _keyevent@0_ _:del”™
3) (integer) 1

1) "message" // @ key #4477 DEL 44
2) "_ _keyevent@O_ _:del"
- 3) "key"

1) "message" // % number $.47 7 DEL #4
2) "_ _keyevent@0_ _:del"
3) "number"™

1) "message" // % message #4477 DEL # 4
2) "_ _keyevent@0_ _:del"
3} "message"

RTEEFEBBEANBAR, key. number, message =M EEFIIT T DEL s,

MR 4% #FBCE M notify-keyspace-events HWIHRE T MRF38ET 2K B AR

0 #itRSREZXFALAUNRS REDMRIFER, TRUHETMEBIEN AKE,

Q RiLMFH/REXTARBAREER, 7T ETMNERE N AR,

Q BiLRFB/|REFFRVWERME S, TLLEETKEREN AE,

Q BitRFV{BREEMFHFPRALCKESEERD, 7L ETAERERN KS,

Q HitRFB/|REZMFRBELNBEHERD, TLOBETAOMEREN EL,

X THBPEBANEEA MY, MUK notify-keyspace-events TN E L
H, Redis WETXRCLMTREFEANNE, XERFER,
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FEETRENA T, RIREEREEE N RER KB,

9.8.1 RiXiEH
REBIEEBAMMIIEERE notify.c/notifyKeyspaceEvent SREELIAY:

void notifyKeyspaceEvent (int type, char *event, robj *key, int dbid);

BB type BHERYMBERLXNBERNNAREY, BFSBREXMERABENREE
MERFH/OEE notify-keyspace-events A EHNEMAR, \NTIRERTE
RER. '

event, keys fl dbid FHRFHHEKE. FEFHHR, URFEFGFHBIEES
B, RRESRE type SBURX=ASECRHBEHERNINE, LIRBEBCEANBES .

52— Redis & TEREBEEENONE, RSO LRRPMSMWA notify-
KeyspaceEvent BR¥, FHmRBUZBRZMSITIRHBARMHEXER.

#n, LT R SADD 4L BRI saddCommand B —FHH .

void saddCommand (redisClient *c) {
/...

/! WREIRE-ATERRGBN, BLRTUTER
if (added) {

/...
/) Rt FHAm

notifyKeyspaceEvent (REDIS_NOTIFY SET, "sadd",c->argv(l],c->db->id);
}

/o

}

M SADD WS B RINBEESHEM T —MESTRZRE, WARERXEN, BEA
#)28AH REDIS_NOTIFY_ SET (BAXE—-NTESREM), BN sadd (RAXEH
1 SADD 1% B4 0@ A )o

UTES—IHIF, BART DEL S HERI delCommand M H—FBHH:

voi delCommand (redisClient sc){
int deleted=0,75;

/) B FHRAR

for (j=1; j<c-»argc; j++){

/7 BRI
if (dbDelete(c->db,c->argv(jl))(

/..

/7 MBRWRATy, REfR
notifyKeyspaceEvent (REDIS_NOTIFY GENERIC,
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"del",c->argv[j],c->db->id);

/...

¥

/...
}

7€ delCommand B¥F, RPGEGTTAERAG, HEMBREATIN, EXiERM, B
AR K REDIS_NOTIFY_ GENERIC (RARXE—MERRYKER ), BN del (Ex
R RBAT DEL A4S Frr=H: w@ 4 )o

Hp B E N EBIAH notifyKeyspaceEvent A A F saddCommand.
delCommand ), HEAEHNBSEANRE, BETERIFEEE notifyKeyspaceEvent
BR¥ I L

9.8.2 ARiXEAAISCI
I F & notifyKeyspaceEvent BRI CIESEH .

def notifyKeyspaceEvent (type, event, key, dbid):

t RBEHBLPTERRSBLR AR NE L, BLEEREW
if not(server.notify keyspace_events & type):
return

¥ REAGEEEL
if server.notify_keyspace_events & REDIS_NOTIFY KEYSPACE:

B RERME  keyspace@<dbid>_ :<key>
P ABEARRRAANEFH <event>

+ HWERELF
chan = "_ keyspace@{dbid}__:({key}".format (dbid=dbid, key=key)
¥ RRAHp
pubsubPublishMessage (chan, event)
+ REREpdn

if server.notify keyspace_events & REDIS_NOTIFY KEYEVENT:

AR ERHE  keyevent@<dbid> :<event>
FHEIREEHHR <key>

¢ WRMEL Y

chan = "_ _keyevent@{dbid}_ :{event}".format (dbid=dbid,event=event)

+ Addp
pubsubPublishMessage (chan, key)

notifyKeyspaceEvent BREIITUL T HR4E:
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1) server.notify keyspace events BHHEMF A E notify-keyspace-
events TR BEMME, MRATHEMNBE type AEMFF[AFRENBMAIRE, A
LA WBEHERE, NMEEME.

2) MRAEWEANRMEBAFLZNER, BAT S RBSBMRFBRERF
RiggsEEA, MRAKFNE, BRFRSHBIREEHER.

3) B, BEENRSFBEFTAFRLBEMES, MRAFNE, BFRSWEI
KX EA.

F 4, pubsubPublishMessage BR¥{JE PUBLISH s S LB, HATXRE
%[5 T AT PUBLISH 54, 17 B %95 PR A0 & P s B 45 R sk 2 B X~ eR 4 & HH 69,
pubsubPublishMessage BREEAKRMELIMAN T USHE 18 #,

9.9 EFEROM

O Redis IR 2880 FTH BB EABRTEAE redisServer.db &, MEHEENTEN
i redisServer.dbnum BHEE.

Q FrPmEd X BRBIEERE, b B redisServer.db MATNKARITE
e H A E g E

Q BEEFEH dict Mexpires WHNFHRMWR, HFP dict FRAFTHFEMENT,
i expires F4L0 7 FAARK S BT E] .

O HABIEE FHAR, AR E N IRER R R A FRREZ L1,

Q BEEEMNBRERE—TFHEXNR, MENMT RS —F Redis MR HEE, GFF
FFEMR, BERNR, BEWR., FIRNBMEFEASNR, SR FRBE.
BERE. £AR. TREBAAFEEE.

Q expires FHMEE R BIEETHEIE, ﬁﬁﬁﬂ]ﬂi?ﬁﬁ‘ﬁﬁﬂ‘]ﬂ%ﬂﬂ i
Bt E R — A A Z B RO UNIX B EEL.

O Redis A ERIBR A MR TR SReRMIBR T B 698 . 1EMEMIBR 3 eE RN ST
BRI A ST RIBRERAE, A B S B ) 45 PR — B vt (] E Sh A IR I BRI AR .

Q PAT SAVE 454 B #H BGSAVE r 4 B4 KM% RDB X4 AR S FES3HNE,

Q 447 BGREWRITEAOF fp 4 i~ MWEE AOF XHFASARE L.

O Y- EHREMBRZE, BREBSEMN—K DEL 345 DIBRA AOF IHHKE,
B Hh A BR et

O YF:RE[/MBR—IHBZE, ELmITAMNRFIFLEX—K& DEL 4, B
T BR T R

O MWR&EBRAELAT RO BEEHRBMRTE, TESHENAREDELGS,
RS — . RO AL R BRI bR RN T LAGRAE = M IR - 2R S e — B

Q X4 Redis AN BURERTBUZE, RESSHWIERENE FSRAXEERERA,
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RDB #i AL

Redis —MBEMBIEERS S, BREBTERLETELEN M ESHEE, MENE
SREEP XA UGS ERTREN, ATHERER, RIEHRSFPHESEREURE
B IE X FERR N B8 RS

2A4H0F, B10-1 BRT—TERE=A Redisfi 425
e BB FE R Redis IRE2%, X=THIEEL aRE 0 YoimpE 1 gk 2
BBIEEPHREX R ZRF B0 REE kl | vl kl | vl kI | v
ﬁﬁo k2 v2 k2 | v2 k2 | v2
[ Redis RAGMIEE, tHacny L2127 B1v AL

ERMEEFEAFPTHBEEERERFIRA
HE, B2—BMFHHEBRE, REFPOPEERSHESHERRL,

RTBYX AR, Redis 45T RDB R ALTIAE, XATHBERT LUK Redis ZEWFFH
BEERSHAFIMAERL, $#EBERIEL,

RDB #FAFLBEAI LAF 04T, o] LURHEIR S 26 B kT EARAT, ZIhRERT LU
AN E] S _E B EE R AR AE Bl — 1 RDB X4+, 1A 10-2 fiR,

RDB fA LTI 8BB4 AL HY RDB U —AN 25 48 i — e 304, sl iz eI LLig
JF4 B RDB CH4FBS BERERTE, W 10-3 Fimx,

RER RDB’ wEeE \_EE
%kﬁfﬁﬁ i RDH#

B 10-2 HEIREERA{R# 0 RDB X4 A 10-3 A RDB X#4¥EFEHIBERS

% RDB X {4+ RRFABRLEER, PTLIEME Redis BRF2FHABBH, HEFIEIT Redis
fit 35 2R TR ALEDL, {52 RDB XH{RFF7E, Redis R 5458 7T LAR E 3R & R3O FE
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REY N A Redis RFIJAFMEA RDB S, FNiEH SAVE 414 R BGSAVE
WAL,

ZiG, RELBGE/N A Redis B 4545 B SHRAEIIRER ST R, ,

ERRRERXTHRAEMBA RDB XA HEMABRZE, RINSHELESH RDB X4
BSAHARERS, HRAXETFERE L,

EAENERE, RITHEXELERE RDB UH#17 M FEE, B2 a1#B8XTF RDB XX
HaaRBABIEBRR A F,

10.1 RDB N#®NEIRSEHA

AW Redis 2 LUA T4 R RDB X, —1M& SAVE, B —A~4 BGSAVE,
SAVE t54 4 % Redis 53537, HP RDB X{4aIsgENil, ZERSBIHRHEE
MM, MREB/ARBLIE AR

redis> SAVE /! &£ 18 RoB X AR
OK

N SAVE tn S HEHER 5B H B HOMEARR, BGSAVE 42 EH—1TFHE, R

EHFHRARAIE RDB X4, BESIR (LR ) RELHHLSHR:
‘redis> BGSAVE /!l RETFHE, FhFHEC R RDE X#

Background saving started

fiE RDB X4 Er THEH rdb. c/rdbSave RESER, SAVE 414 #1 BGSAVE ®14
LUARR TR B, @i BT RS AT LU B E B X a4 B i X 5 -

def SAVE():

$ &z rRDB X#
rdbSave ()

def BGSAVE():

+ GlRTHE
pid = fork()

if pid == 0:

# TR KL% RDB XH
rdbSave ()

t ZRZEOAABRRERES
signal parent()

elif pid > 0:
#F AHBEEAEALER, HAARHERTHENES

handle_request_and wait_signal ()

else:
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# REHEHR

handle fork error()
FIEF SAVE S 8% BGSAVE 488 RDB XA, RDB XHHRA TERFEM
BB sHE B3hATHY, BTLL Redis 3 8H %1 THRA RDB XF#@4, RE Redis ff
%8843 shad B RDB X7, EML A3 A RDB 3,
AT Redis AR 525 R B TENR H Aic %, BB 2% H&E DB loaded from disk:...Ht
BIR % 2EBII B A RDB X2 JGITERR

$ 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
AIMEB—REE, BN AOF XHHHEHRE R Lk RDB XA EHMER, L.
Q EMFIIFRE T AOF FAfLIheE, AMRE B[ EMIAMA AOF AL FEHE
BERES

O RA7E AOF FALLIIRBAL TRIPRAR, HR% 25444 RDB 3R FBEIRERS.
1R %528 F Wi PR R SO R B IR BB FER A A R A 10-4 FiR o

A RDB XML TIEH rdb. o/ rdbload E¥ER, X PR rdbsave B

ZRIXRFTLIHE 10-5 R,

2 g ) =E

&ﬁgkﬁﬁ

G )
BAAOF3UH | | BARDBI# !

A 104 REBH|AMAAHERE H10-5 GIEFf|A RDB X

10.1.1 SAVE H<HTRIMNIRSBIRE
BT EE, X SAVE &4 BITRE, Redis RS BLMME, FiLlY SAVE frd Eedk

frat, &P SRR S ERBLBHE,
RAERS /IITSE SAVE % . EFFHREZGLSERZE, FFREZNGLTS

BeabE,

10.1.2 BGSAVE @< HUTRIRNIRS 2R IRE
B % BGSAVE Rr & BRI TR FHBNATH, FiUIZETHBEAIEL RDB XAFHLE
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f, Redis R 5251 AT AGRSEAL BB E PR 3F K, (B2, 7 BGSAVE 4TI,
fR % 284b38 SAVE. BGSAVE. BGREWRITEAOF =4 WA REeM A AR,

B 5E, £ BGSAVE Sy 4 BUTHIE, FFmERN SAVE r S oPME Mk, RyHE
1k SAVE 341 BGSAVE 414 FB TR A T B AL #HE (RFH[HR ) MFHRREHRT
P4 rdbSave W, B4R SR KM,

HW, 75 BGSAVE 14 PATHIE, B UKL BGSAVE S RG#IE4, HH
FBfPATHI~ BGSAVE Ay S MR K.

55, BGREWRITEAOF # BGSAVE W54 R BRIt 04T

Q iR BGSAVE 4 IEFERAT, IRAZE PR %M BGREWRITEAOF 4 &8 HER B

BGSAVE s AT RBZ /AT,
O NSk BGREWRITEAOF 4 IEEPAT, MAF M REN BGSAVE X MF %
4,

B3 BGREWRITEAOF | BGSAVE W4 L bR TYEER s FHEBIAT, FTUXEA
WS TEREFTEFRAH AN, FERNMITEMNRE- T EEFENSER—3t
EHFAANFHE, HFEAXFNTHBRRNIITRENEET ARE, XELRBLALE—
MFER.

10.1.3 RDB XAARHIRSSERE
R4 #7ERA RDB X, *—HATHERS, HBABATIEZR AL,

10.2 BxERMHERE

ELE—, RININBT SAVE rS 1 BGSAVE LR Ak, FHHEH T XHAMMAIER
AHEEFEXG]: SAVE 454 MRS RBRHKATRETNE, BGSAVE 45Nl T HBHIT
BRIFFTAE, FTUA SAVE Gn S SRHEM S AR, M BGSAVE SR 4.

K% BGSAVE 34 v IZER PR 5 28 SERR A0 F8AT, LA Redis RIFA A EM T
BRFHEEMN save I, ilIREBEIE—BEE B 3FT—IK BGSAVE 4,

AP ATLGEN save B BENMRAFERM, HREAXDEE-IFEHEHEE, RFEH
BEAT BGSAVE 64,

EANEF, WRBIARSBRMEL TEE:

save 900 1
save 300 10
save 60 10000

AR RER R AT =R PRER—, BGSAVE fr S MRIBPIT:
Q MRE2R1E 000 2P, XEEAEHRIT T E D 1 KB
Q M%7 300 B2, NEHREHTTED 10 REBK.
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O RFEHE 60 B2, MEIEHFTTEL 10000 KER.
EANBTF, TR Redis RFBE cOBZH, MBWEH#TTEL 10000 KEXZ S,
R %528 B 314RAT BGSAVE fy S BHTEPHI R B 7K .

[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

EAFETRBAES, BRIENR Redis RFBFR UG save BT FHHRAESL
4, BshidT BGSAVE 411,

10.2.1 RBHRESRG

X Redis R 2300, AP ALLESHEREXHREEARHIZEH T ARE save
WO, WRAFBREEZRE save I, HAMFHEN save BHEBERNEM:

save 900 1
save 300 10
save 60 10000

BE, REBEFLSBE save WITRBENRFRM, RERFBRE redisserver
£5HY saveparams B

struct redisServer {
// ...
/I RETRESGOHES

struct saveparam *saveparams;

/1l ...
}:
saveparams BRYER—IMEY, HAPHNEN N TERE— saveparam &#, 81
~saveparam GEHMERET —A save MR B HWRERM:

struct saveparam {

/7 B

time_t seconds;

/! BE#

int changes;
b2
iR, R save TIMAMHE N LAT &4 .

save 900 1
save 300 10
save 60 10000

RAREFHRAEFH saveparams FAHAK S ZE 10-6 iR HBETF,
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redisServer saveparams [0]) | saveparams[1l] | saveparams[2]
seconds seconds seconds
saveparams |—» 900 300 60
changes changes changes
1 10 10000

B 10-6 MFIHFREFHRIERN

10.2.2 dirty i+ ¥88f lastsave B

B T saveparams A 25, MFBRAEEBEZE 1 dirty HEE, UR—4
lastsave B
O dirty ST REEE E—RBINAT SAVE 4 R% BGSAVE 425, ME5
SBURERE (REBHIOFARER) #7TELRENR (BEEA, MR, E

L RAE Do

RDBH#A{ * 123

Q lastsave B#E—4 UNIX B A1 8R, 0% T RS 8B L —KBIIIT SAVE 4 =R
% BGSAVE fa4HyutiaE,

struct redisServer {

}i
YRE[BIPST—NMEEEERGSZE, BFEREX dirty HEERSETER: fr

/7 ...
/7 BEIiHE

long long dirty;

/1 E—RPATRAHER

time t lastsave;

/7 ...

SBUTEZLRBARE, dirty HEESNEREMEL,
#m, MABIMI—NFHEBIIEME.

redis> SET message "hello"

OK

BARFEH dircy HEESHENM 1,
X, mREfIA—-TESREM=FTER:

redis> SADD database Redis MongoDB MariaDB
(integerx) 3

MABRF M dirty THESSRE M 3,

-7TERRTREBRETL TN dirty HH BB A

lastsave A, RBHIT:

O dirty H¥8S0MEN 123, ERREBELRBREZE,

redisServer

dirty

123

lastsave
1378270800

A 10-7 REBRERH
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XEIBERSHHITT 123 KB,
0O lastsave BHENHER T RF |/ L IKATHRAERIERETE 1378270800 (201349
A 4 HZER} ),

10.2.3 WMERETESRMEEHE

Redis IR 55 88 IR AVE RS serverCron BRIAERE 100 ZEBHMESHIT—IK, &R
BHAFXEESTHMRS SBHTEDY, EHHEHP—TTERRRE save BT R BMRTF
ZURBCAWE, MERENTE, MNIT BGSAVE @4,

TFHEBART serverCron REKRERFEMHIR.:

def serverCron{):
$# ...
+ AHFRERFEY

for saveparam in server,saveparams:

t UREELANTREREA S D8

save_interval = unixtime_now() - server.lastsave

t MRBEERSHS R AKBARHHLEHAHK

# FFHEEH bR RIS ot B A 3 KBTI E Bt

# MAdfTRERSE

if server.dirty >= saveparam.changes and \
save_interval > saveparam.seconds:

BGSAVE ()
...
BEFSBRIHKE saveparans AT BEREERF, REFEE—-REEHR,

AR 4R 55 2R B & PAT BGSAVE fir %o
EABITF, R Redis B 52 HAPREME 10-8 iR,

redisServer saveparams[0] | saveparams (1] | saveparams (2]
seconds seconds seconds
saveparams |—» 900 300 60
changes changes changes
dirty 1 10 10000
123
lastsave
1378270800
A 10-8 REW/RE

2 4EtE KD 1378271101, WEIR 1378270800 M1 301 B2, MEBK A
AT —IK BGSAVE 34, AN saveparams HANE - MEERE—300 BZHRAEED
10 KER—EB2BWHE.
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{R 8 BGSAVE &EhAT s 252, 4 10-8 FinpiRF A REEEH VA 10-9,
He dirty HUBOCLBEERR 0, 1 lastsave BHEHMBEESH N 1378271106,

redisServer

saveparams [0]

saveparams[1]

saveparams [2]

gaveparams |—»

seconds
900

seconds
300

seconds
60

changes changes
1 10

changes
10000

dirty
0

lastsave
1378271106

10-9 $447 BGSAVE Z SR & RA

PALBER Redis B %5 23R4 save IR EWRFRM, HIPIT BGSAVE %, it
TR RIR R A A L PR,

10.3 RDB #4543

EAZEZRAARED, RIINABT Redis REJ[BEFMRA RDB AT, EX—
T, RATHXS RDB A SHTHA, HFARAXEHE N BIHSEHRE L
& 10-10 B/R T —/-56% RDB XA SHE M.

IREDIS ldb_versionldatabasesl EOF Tcheck_sum]

10-10 RDB {44ty

&y m
ATHFRESTE, 4%, ¥F, B10-10 FALXELEAHEFEE, ALhBEAH

FTRERHE, AFERTHHA RDB X444 B 48785 —R 0,

RDB XM &I LR REDIS #4r, XMHIHKENR S FEW, #%HFF "REDIS" A
FHF. BEXANFR, BFEUTUERAXHE, REDEFBANIHRE RDB XA

M e

EAYRDBXHBRAGZ_#HFHKE, aFRZCFHS, A THERL, EMNA
"REDIS" #5HK & 'R', 'E'. 'D', 'I', 'S' AANFH, mREF "\0' HAEATHC
FHER'. 'E', 'D', "I', 'S'. '\0'. AENBHTARE, AREFTHHE RDB
X5 A AR X — R,

db_version KEHN 4 F¥, EMER-ITFHERIHOEH, XTEHIFT RDB
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XHHEAS, i roo06" §iftF RDB XA NEAM. XEINHFEHEIE RDB
XIS .
databases MAEZEFIRERESMEIEE, LIRS B8 E P HEEXTBEE:
Q WRBRFHOBEERENT (A REERESY), MAXMHBIERE, KE
H0FH,
Q WRRFFAOBEERSNES (A2 -MEEEES ), BAXITH>HHIES,
BIEBEERFREN R . RBMAERFE, X MRSHKEREFRAR.

EOF ¥BMKEN 1 FV, XNMERFES RDB XHEXHENER, YiEABFR
B MEMEHE, EAEREEIEENTAREMNBESB/ATET .

check_sum &—4 8 FHKHEMSTER, FFEE—TBREM, XIMRMERFE
X} REDIS, db_version, databases. EOF WMRAFHABERTIHEESHMN, RFH
fEH A RDB X #E, W BRASEN TR HOBREME check_sum BTt ZMRRMHEFT
XfH, LAOHSERZE RDB ({2 ER HERERTHFRB A,

e T, B 10-11 B/R T —4 databases &4 HZ A RDB X #4: XHF L
"REDIS" FE/RXZE—1 RDB X, Z/GH "0006" FARXRFEARAIRDB U, HH
databases HZ, FFUMASZ/EHERE cor H &, B/5H 6265312314761917404
R AR,

["REDIS" | "0006" | EOF | 6265312314761917404]

10-11 databases ¥4+ % RDB X4

10.3.1 databases %%

—4~ RDB 3(f## databases #A T LAMRFEEE N ESHIBE,

B, MEMEF/WOSKBEMIBHRE|EES, BABRSFHHUBE—I MHE
10-12 Fi/R &Y RDB 3X {4, BH i database 048FE 0 SBIBELWFTARMEHIE, W
database 3 MM 3 SBUBESRETE BREX S,

LREDIﬂ db_version Ldatabase T[ database 3 l EOF [ check_sum ]

B 10-12 #WHRANESEIEERN RDB (4R H

BAEE YL RDB U4 DA LARA R SELECTDB. db_number. key value_
pairs =45, A 10-13 Fiw.

| seLecTos | db_number | key_value_pairs |

10-13 RDB R ABIR S
SELECTDB HEBHKEN 1 FV, YZEABRFAIXMENNE, EAEETEERE
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AR R—MBIEES M,

dbo_number SRFEHE - MEIRESE, RI\ESHEWA/DIAE, XMEPIHUKETTLIR 1F
. 2 FWRE 5 FV. YBFIEA db_number BHZE, RFB[LSFA SELECT W4, #
EIRANBEESBHTHEEDS, EE2ZRIEANSENTTURABERKERES.

key value pairs ¥B4MERE T B PR TA REXNSEE, mBEME A T
|, 23RN EBESARENREE—E. RERAEANWOEER. X8, ABURERESET
Bt ERFWARF, key_value_pairs MAHKERESHIAMR.

fE®lF, B 10-14 B/RT RDB XX, 0 8%

ﬁ]ﬁﬂg%mo I SELECTDB l 0 I key value_pairs l
%5[‘: @ 10-15 ﬁl’]ﬁﬁﬂ’—*’l‘?ﬁﬁﬁ‘] RDB i#, X 10-14 HABRELMTH)
HREET o SEIREM 3 SHIEE.

| REDIS | db_version | sELecTOB [0 [ pairs | seLecTos |3 |pairs | EoF [ check_sum |

B 10-15 RDB X8 mna

10.3.2 key_value_pairs 3493

RDB CFHEIEA key_value_pairs BAEREF T TR EBERWRER, MR
BEXH A SR RS, AR Bt BRI

A i A (E] A SR X1 7E RDB X h TYPE, key. value =44, A 10-16
B,

TYPE iR T value MR, KER 1 FY, HAIURUTERHEP—4:

0O REDIS RDB_TYPE_STRING

O REDIS_RDB_TYPE LIST

O REDIS_RDB_TYPE_SET ' [ TYPE | key | value|

O REDIS RDB_TYPE_ZSET

0O REDIS_RDB_TYPE_HASH

0O REDIS RDB_TYPE_LIST ZIPLIST

O REDIS_RDB_TYPE_SET INTSET

O REDIS_RDB_TYPE_ZSET_ZIPLIST

O REDIS_RDB_TYPE HASH ZIPLIST

K EFIHEEA TYeE W BBRET MR LBRERERD, YRFBiEA RDB
XA R, BF SR TYPE MESRRENMEAMBRE value HHIE.
key Hl value 5 HURFE T B BN R AEXS R :

O Kt key BE—1FHBXMR, EHMSI XM REDIS_RDB_TYPE_STRING K&

8 value —#, BBABFTKENARFE, key HKEHRLSATAR,
Q 4% TYPE REHAF, URRFEABTKENAR, RF value WEHMKELS
AHARE, AVWHSLSHMIRASH TYPE 28K value GHMREIR.

B 10-16 AR R) A9 R {EDN
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#  WEd E A XT 72 RDB XA Z5HInAE 10-17 B

| ExPIRETIME Ms | ms | TYPE | key | value |

A 10-17 A 3 8 E A RERT

WAHE MR BENFH TYPE, key, value =AM ENL, METHEHAAW
At B et fE] R X B9 TYPE., key. value =N HEXZELHE, ZTHEN
EXPIRETIME MS Mms, EfIAEXITF:

0O EXPIRETIME MS HWEMKEN 1 FW, EEMBEARF, ETREEANERE—

AN LAZERD o BT A9 13 S B 1
Q ms B—1 8 FHRKMEFSEYN, icFEHE —NUEDNPRAH UNIX iRIE, X4
A (] B R A SR (R X ) it S Bt /)
ERBITF, 10-18 R T —4 184 ot et rREDIS__RDB_TYPE_STRING [ key Tvalue I
FIBERRRER. 10-18 SRR EIR A BT

B 10-19 J&7R T — AV A i S I 1R R 4R 5
fExt, HepginEY 1388556000000 (2014 £E 1 A 1 HEH ),

[EXPIRETIME_MS | 1388556000000 | REDIS_RDB_TYPE_SET | keylval;l

B 10-19 A R R AR A RIE 7 B

10.3.3 value IN5RTS

RDB X R84 value BAERET —MEXNR, B MENREFEIEH 5205
# TYPE g%, WR|EBMEAE, value BAHEH . KEGMSAHRAR,

FEETREZENNET, BITELFINAEFARRRKEXTRTE RDB X4+ HREF
e

M e
AW 3T k5269 2 REDIS ENCODING * B BELAL S E TR, WRERLT

—"TVX-}Z‘@@“To

1. FRIBIR

W5 TYPE #9{H % REDIS RDB_TYPE STRING, 84 value RFFRIBRE—MEHH
&, PRBEMNFMMIBALIR REDIS_ENCODING_INT B# REDIS_ENCODING_RAW,

MR FHFBMNRNHEH N REDIS_ENCODING _INT, MARHMBPRENELER
it 32 MBI, XGPS LA 10-20 TR SR

H #, ENCODING M {H W] L &2 REDIS_RDB_ENC_INT8, REDIS_RDB_ENC_INT16
5 # REDIS_RDB_ENC_INT32 =NHENHP—4, B4 5% RDB X4 8 {
(bit), 16 frsk#E 32 MRARHFEYIE integer,
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AT, MEZFBMNRPEFENRTLUA 8 AR FNEE 123, MAXINR
¥E RDB X4 PR ER S IE 10-21 i,

[ EncopING [ integer | [ Rep1s_roB_Enc_inTs| 123 |

A 10-20 INT HIBFHF RN RARELEH B 10-21 A 8 ik {RFEBHH T

R EH B R B4R REDIS _ENCODING RAW, IRA RN RFHEENE —IE
R, BREFFRRENRR, FEEMAERER T EREAXMERE:

Q MEFHFRHKENTFET 20 7Y, BAXNFHFRLEHEHFERRE,

O MBRFFREHKEKRT 20 FV, BAXNERBLVESRZEBRRE.

I
UEBAEHRERIERSBINFT RDB XS4 ERAEGHATHITY, wRRESE

%#M 7 RDB X A%k, FLARDBEALALEHGFXRAFH S,
BAAERMEETULE redis.conf L4 P % T rdbcompression R HLA,

MHTFRABERGTHS, ROBBFLLUE 1022 FROGHE  [TorTsom
RAFRS A

e, string MARETFHEEEY, T len RETHe B102 XEET
K, X FESEQTAS, ROBEFLUE 1023 iRy  FRORESH
KARIEET R o

I REDIS_RDB_ENC_ LZF L compressed_len I origin_len | compressed_string |

M 10-23 EREFRABHRFEN

K, REDIS_RDB_ENC_LZF ¥ BIFEFFMBC LM LZF ik (hitp://liblzf.plan9.
de) EHERT, BEABRFEMBIXNHERN, QIBEZ/EM compressed_len, origin_
len #M compressed string =% 4, N FHBHITHELS: HP compressed_
leniCRMRFHPEEHZEHEE, Morigin leniCRMEBFHBREERNKE,
compressed_string idRNUREERZEHWFEFH.

B 1024 B T —MAERERFHBRHAF, HPFHBEAKEN 5, FHHNEN
"hello"s

B 10-25 BRAR T — T EFEWFRERH, NEFALEL, FRBEEHKEY 21,
EBEHZEHKER 6, RBZEHERFBARN "2aa2??", Hd » RXVEEEHFZRES
FERFTEN I RIFES .

| Repzs_roB_Enc_L2F |6 | 21 | "?aa???TI

B 1024 TEHNFFR 1025 EHSHEFS
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2. FIRXIHR :
$ TYPE K{E N REDIS RDB_TYPE LIST, #4 value BAEMNME —/ REDIS
ENCODING LINKEDLIST 4fSfI5IZ %42, RDB CARTEX Rt A945HI I 10-26 B o

I list_length I iteml I item2 I . | itemN |

10-26 LINKEDLIST 45| &3 R M{RHLEH

list_length iCRTIIRMKE, BIERIIRRETES1T (item ), EARFA
PUE X AN BEALE B KA Z DA FI R,

EPLl item FRRBAARINROIM, HAENMINRIMBE—FRENR, FLUR
FFE LB A B X R BT SORRIFFIEA TR A,

fempl, B 1027 BRT—MEE=EANTERNFIR.

[ 3 [ 5 | "hello"l 5 ] "world" | 1

& 10-27 {##F LINKEDLIST iS55+

SEHTHE T 3 RIIROKE, ZERENINRBE-IPER. H_IAET
FE=AFIRWM, K.

0 F—AFIFTHGKENR 5, AERFRHS "hello”,

Q B-AFIRTHKESRR 5, AFERFRHSB "world”,

Q E=EAFIRTAKER 1, REIFRHS "1

3. AR
NS¢ TYPE M {H k¥ REDIS_RDB_TYPE_SET, #B4 value {R#F MM — 4 REDIS
ENCODING HT 4ISHEA XS, RDB XHRFEXF R ML HINE 10-28 iR,

I set_size I eleml I elem2 I . .;I elemN ]

B 10-28 HT SBESNRMEFER

H, set_size REGHIKR/D, BiERBEGRFTELIAER, BABRFTLLENX
ARANEE B CRRRAZSANEETE.

EHLL elem kMBI REZEHWITLE, RIS RETRBE-NTFRBIR,
DRFSUAE TR BNRETARBFNEARE TR,

fEdmpl, B 1029 BRAT —TEFOMTENES. -

[4—I 5 ]"apple" [6 | "banana" I 3 I"cat"l 3 I "dog" |
10-29 f#FF HT REESNHIT

EHMPHE—-TRF 1 IERTEESRRDN, ZERBENEESHWIOANTE:
Q - ENKERN S, HHR "apple”,
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Q E -/ EMNKERN 6, {HHK "banana",
Q F=ATERNKER 3, HHK "cat".
Q FEANTEROKENR 3, {HH "dog”,

4. IEHRMIR
N5 TYPE M{E N REDIS_RDB_TYPE_HASH, #4 value RIFHIBE —1 REDIS_

ENCODING_HT /RBMEAXTSR, RDB LR XFIT R AL ME 10-30 Fin:

O hash_size iERTRABRMK/D, BHEXITEERRE T ZLOREX, EARF
AT LA /A B X EA B AR .

O Bl xey_value_pair FFRHEARRGHR P HRBEN, BEXNHRMERESF
FrEXR, BrURFSLAEE 7R B X R R R MEAREN

I hash_size [ key_value_pair 1 I key value_pair 2 I...I key value pair N ]

H10-30 HT RBHERMRIRIEHH
Wb e MREN RS EREEN T HYE R, WHE 10-31 Fiw.

Iieyl Ivaluel l key2 |value2 l key3 Ivalue3 |J
10-31 AN ML
Hilk, NERANAESR, E 10-30 FrRROSH L — S B30 E 10-32,

Fash_size | keyl I valuel I key2 I value2 I . | keyN | valueN |

& 10-32 W4 HT A A RN RO EENR
fehafl, B 10-33 BRT —PNESHNREXHIBHER.

|2 |1 I“a"|5 I"apple"ll I“b"l 6 I"banana" I

A 10-33 {/4F HT M RH T

FEXDABIEHT, B—EF 2 iR TRERNRENEE, ZRBRERRFERER:
O F—TREMNMBEKER 1 HFRFE "a", HEKEN 5 WFRHES "apple”,
O BT MRENERKER 1 WFRFS "o, HRKEN 6 HFMHH "banana”,

5 BFEATR
ISR TYPE RY{H & REDIS_RDB TYPE ZSET, ¥4 value fRFFEAIEE — REDIS_

ENCODING_SKIPLIST 4FSHA 414, RDB UHRFXFM R A955HINE 10-34 iR

l sorted_set_size ] elementl r element2 I l elementN ]

10-34 SKIPLIST MiSHFEREANRIRFELEH
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sorted set_size iBRTHFEAM KN, LHMERXNMEFRERETEZIRE,
EABRFREREXMIRRENZBREAZLATFRETE.

Pl element FLMMHNRERAFEESPHTE, BITENSIBA (member) M5
i (score) ¥4, MAR—NFHBXR, HEMNE—1 double KEMWRRIM, BF
fEARFF RDB XA &M EFBRBTFRHENR, RGHARGFFRBNRETIESSE
RERE,

AREATPHEN CRBLUBRR RREMEMNTRHF, mE 10-35 Fimn,

| memberl | scorel I member2 I score2 I member3 I score3 I . l

B 10-35 RAMFERRFLEH
Hit, NEFEAKAEE, B 10-34 FIRERANEWE LE—5 858 10-36,

l sorted_set_size I memberl lscorel l member2 I score2 [. . —[ memberN—[ scoreN I

H 10-36 Fi¥4HH9 SKIPLIST SRS H FE SR TSN
tEAmpl, B 1037 BRT —MEERITENERES,
| 2 | 2 I "pi"u L"3.14" Lli"e"L3J "2.7'J
10-37 {34F SKIPLIST SifA FE 40+

EXIMAPEHT, BT HE 2 EFTEFEASNTENR, ZEBRENREFEIER
BETE:
OB - EROBARKEN 2 WFERFD "piv, HMEBEERRAFRBZEERTEK
BER 4 BFRFE 3,147,
OF - ATENBRRERKEN 1 HFERB e, HMEBEEBREFRBRZIEERTKE
A 3HFERFR 2.7,

6. INTSET IRiBNES

iR TYPE M{E N REDIS_RDB_TYPE SET INTSET, #4 value RFHRE—1T%
BEASXR, RDB X REFEXMMROFTER, CHEBRESHEIFRBNER, REW
XAFRr s 247 F RDB B,

MRBFEEA RDB XS ERP, HAHEHESNREERANFFRNR, B2
BFSRE TYPE HRHER, LRATFRENER, FEINTFRBNRERRFEEABEHER
xR

7. ZIPLIST fRiB05I%R. WBERNEEFES

iR TYPE M{H A REDIS_RDB_TYPE_LIST_ZIPLIST. REDIS_RDB_TYPE HASH
ZIPLIST B¢# REDIS_RDB_TYPE ZSET ZIPLIST, 34 value RAFMBME—NMEHS
IR, RDB XM RAEXFMXRTIELR:
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1) ¥ EBIRELBR —FR PR

2) WEB R R BN RAEFS RDB X4,

WMRBFEEA RDB XAKEE S, MBIHERINBENBEFHFRBHZRFPIR, B2
BFSBRE TYPE HATEAR, ITLUTHRE:

1) EAFHENR, HHTEHRBFERMESTIENR.

2) RETYPERWME, REEHNRNROKR. MR TYPE K {H N REDIS_RDB_
TYPE_LIST ZIPLIST, BAELHEFI RN RMHBEK/FE; R TYPE W{EN REDIS_
RDB_TYPE HASH ZIPLIST, AR R BHEARNBER; WR TYPEWEN
REDIS_RDB_TYPE ZSET ZIPLIST, ABAEMIIENRELKENEFEE

MWEBE 2 T UEH, BT TYPE FFELE, BIERIR. %ﬁﬁﬂﬁ?ﬁ%zﬁ%ﬂﬂﬁ%
K5 FKRF, RDB ZEABFEATLIEEAHKRZ SR HHERETREERFRLY
HH,

10.4 47 RDB ¥

g E—F X RDB XFHIA-4, WATHMAER ZX RDB X R & Fh A FZEHAE —
EWTHET, REGRITRANER R, FHMTHNE— T LR RDBXHT .

AVER od fird KT Redis JR %3574 1) RDB X4, ZArS I LUAAENBREE
(dump ) FHITERMIA . LIS, HE -c SHLILL ASCI RIS A I RITERA X,
B8 -x SEOTLARLHAHR T RATEMA S, Bk, REMFERTUSH od My
L HISCH,

10.4.1 FTEI{ETRER RDB X+
iERATE MBI RIS, BUTU TR, QU SEBHRRE 22 RDB X H:

redis> FLUSHALL
OK

redis> SAVE
OK

RGN od @4, #TEIRDB X

$ od -c dump.rdb

0000000 REDISOOO 6 377 334 263 C 360 Z 334
0000020 362 Vv

0000022

RIEZ AT  B RDB XFEAH, %—1 RDB XH-BA G S8R RS, X
A~ RDB X445 B LA T AR 4L -

Q HEAFIH "REDIS" FHH,

Q WM FWHEES (db_version)s
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Q — 1T FVHEeEor &,

Q A PMFRREHA (check_sum ),

M od A B HHPATLED], BIFLAR "REDIS” F/E, Z/5M 0006 BREEE,
BZEH—FW 377 R&F eor R, MG 334 263 C 360 2z 334 362 VAANF
T4 RDB XHEIR BT,

10.4.2 B3=FFHEN RDB &
RCRATRA T — A A FRFRRAYIREE .

redis> FLUSHALL
OK

redis> SET MSG "HELLO"
OK

redis> SAVE
OK

HRPAT od 14

$ od -c dump.rdb
0000000 R E
0000020 005 H
0000037

BBZREINBEELSHDR, Y EIEEERTE RDB X#8), XMHIEER
BT =%Hm .

O —A—FHKA%%HE SELECTDB,

Q - MEERBI—-FN. BETRERAFHHBIEESH (db_number ),

Q — /R LEHBRHRMEST (key value pairs),

MEE od A ITENMER L, RDB XHEMBITRIIAR REDIS FIE A S 0006, Z/aH
Bl 376 AR SELECTDB ¥ &, BZEH \0 REBHW o, RARBURTHBEEN 0 58
e,

AEBEESEZE, HANRZ or ¥EM 377 X1k, RDB XHEEFEUTAHE:

VO O0O3MSGOOSHELLO

BEZWEINBEXNEHEIR, Z£ROB X4+, BA T EAREYHER
(TYPE). 8 (key). ff (value) =FHAR: HPEUHKEN—FF, BRAEKRF
FERNR, HEFHPERBEERN, BRUEFPKRENNE, SRFTRATEIGNY
RKEFFH

BB XEARFAE, RMNTLIGE \0 WA FRHFHLEEM TYPE {§ REDIS_RDB_TYPE_
STRING (X HEALFRENER 0), Z/5H 003 B Msc MKEME, HZ/EH 005 M
Bt HELLO BB,

I s 0 0 0 6 376 \O \0 003 M S G
L L 0377 207 2z = 304 £ T L 343
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10.4.3 BWFEUMANFRSEEN RDB 3
I, LRIPRAE— AR RN,

redis> FLUSHALL
OK

redis> SETEX MSG 10086 "HELLO"
OK

redis> SAVE
OK

$TEl RDB {4

$ od ~¢ dump.rdb

0000000 R E D I S 0 0 0 6 376 \0 374 \ 2 365 336
0000020 @ 001 \O \O \O 003 M S G 005 H E L L o 377
0000040 212 231 x 247 252 } 021 306

0000050

BB Z RS MREEWMIR, — VA e E SR E X B DT3B 4k
O ——FH KM EXPIRETIME MS 5K {HE.

Q —MNAFHFKEEHEHE (ms )

Q —t—FHKHER (TYPE ),

a —1& (key) fI—ME (value )

AR HAFAE, W LA RDB SXH& 84 AR X -

O REDIS0006: RDB X inmfiR4S,

Q 376 \0: Y13 o SHIEHE.

Q 374: fRERRHKMA EXPIRETIME_MS,

Q\ 2 365 336 @ 001 \0 \0: fRFENAFTKIKTHINHE,

QO \0 003 M S G: \0XARXB—MFHBE, 003 BRBIUKE, Msc B8,
Q005 HE L L O: 005 RHKKE, HELLO BfH.

Q 377: fiFk EoF &,

Q 212 231 x 247 252 } 021 306: RRENFEHKHKRBA,

10.4.4 E35— 1 EARMN RDB X4
B, iLRITRIRE RDB XA RLRE.

redis> FLUSHALL
OK

redis> SADD LANG "C" "JAVA" "RUBY"
(integer) 3

redis> SAVE
OK )
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TR AT -

$ od -c dump.rdb

0000000 R E D I ] 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
0000040 312 r 352 346 305 » 023

0000047

LI TR RDB X &AM L .

Q REDIS0006 : RDB X{irEfE4AS,

Q 376 \0: Y3 0 SHWE.

0002 004 L A N G: 002 2%E REDIS_RDB_TYPE_SET (X BEHILEREN
B 2), EREXR—BHEERREHESR, 004 BRBHKE, LaNG REBHEF.

0 003 : £EHK/AD, HAXNMTREEI=/xE.

Q004 RUB Y : EEHE—ITE.

Qo004 JAVA : EAWE I XK,

Qo001 c : EAHWB=/ XK.

Q 377 : REKE EOF,

Q 202 312 r 352 346 305 * 023 : fRELBRF,

10.4.5 XTF 4o RDB 348915 ER

B % Redis & & ## RDB X448 #& T A redis-check-dump, M B BB L
B RDB XM TR, BrUAATS4T RDB XHMNEHARRY S Redis SIABIEIBRITIRE,

ANt %> RDB XM MBERE, AT RDB XAHR— MRS, XFgY
A A B RATBE RDB XS HAER, MREEENEBNE, TUERRFENAE
Zla, BN —T.

BEEREMNE, WHRM—EHMH od w4 BE -c S2¥OEITEH RDB X4, HAMA
ASCII 4RHS4TEN RDB X4 AT IMRA 5 b Z B P I FRB AR,

B2, T RDB XHPHRFME, HMBRRMER, Bt ASCH HEEITEHEHAS
SEHENHELE, BEFMPERMEH -cx 28IH od &4, REFLL ASCI HBM+A
Bk ITEN RDB 3044

$ od -cx dump.rdb
0000000 R ED IS 00 O 6 377 334 263 C 360 2 334
4552 4944 3053 3030 f£36 b3dc £043 dcba
0000020 362 V
56£2
0000022

BRETLANGE HEE, RDB XUFMKERMN 0x 56£2 dcS5a £043 b3dc (KIRH
L/ RARAF ), XHA ASCII RISITER 3R HY 334 263 C360 2z 334 362 VEHMH
BE, BEEEBREIBILBH—H,



#10% RDBHA{ ¢ 137

10.5 EROMm

O RDB 4T RFMAEIR Redis IR %2857 A U8 FE 09T S (E 0 .

Q SAVE fr4 ARG BHBEHBENTHEERME, FUZGSLHERSH.

Q BGSAVE & h FHBRITRFRIE, FUEGLSASHERS .

O BEBREPLREHE save TR BENWREEY, YEE - MRELXEEWN
BB, RFEHS AT BGSAVE -,

O RDB X#4E— S EEB _3H30, S BaEHR.

Q M FARLRKEES, RDB XA ARRRNGTREETEN.

106 SS&HM

Q Sripathi Krishnan 43 5 ] {Redis RDB X4 # R ) XU X FHEREHIERT
RDB XM=, MEBEAMME RDB X, 5% N RDB XHRELHT/BA
B, BAXFEXHSEBRIFHNSERH: https:/github.com/sripathikrishnan/redis-
rdb-tools/wiki/Redis-RDB-Dump-File-Format,

O Sripathi Krishnan 445 #) {Redis RDB JRAFi s ) i¥M#ic# T RDB XHESA
M pyZE L, ENAE RN ET Redis 2.6 LA BATEEME RS RDB
X, TBRAXNEMRAR RDB SCAHITAR, L MEEEST RDB UM H
FRBXME, RABELHEARRRARN RDB XEMIE, IAXS XHESERFHE
¥}: https://github.com/sripathikrishnan/redis-rdbtools/blob/master/docs/RDB_Version_
History.textile,

O Redis 7E& #183C {Redis persistence demystified ) B i i #% B T Redis AR A 1L
hEEA H Ath % RBUIREMFFAIEZ MK RF, FEHEB—iE: hip//oldblog.
antirez.com/post/redispersistence-demystified.html, NoSQLFan M ¥ b 74 X £ 3¢ # i
BiERR (f&® Redis AL ) : http://blog.nosqlfan.com/html/3813.html
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BT RDB R A{LIhBEZ S, Redis B34t T AOF ( Append Only File ) A {LThfE, 5
RDB #¢ A 6 i (R 77 B0 EE b A BB N R 1D R BUB EERE AR, AOF AL R ELRE
Redis fR 55 28R BT A0 B & ic BB R AR, I 11-1 iR,

N

. 37 4] BREEIST
ﬁé‘ & ﬁ’# ﬂggﬁé AOFi‘H:*

E11-1 AOF &#Adk

BANHF, MRBRMNNZENBEEFEITUTEMS, BABEELRHTIT=18
Bt

redis> SET msg "hello"
OK

redis> SADD fruits "apple”™ "banana" "cherry”
{integer) 3

redis> RPUSH numbers 128 256 512
{integer) 3

RDB ¥ AR FHEERSH T EREY nsg. fruits. numbers = MRIRMEXT{R
7% RDB {9, Wi AOF RALRTFEIB RS N RH R 52 AT SET, SADD,
RPUSH =A% R %3] AOF L,

#E A AOF ST BT A fr 4 B2 L Redis (4R IPUEREFESN, BH Redis i
S ERINR A AER, FFURMITUEEITF—1 AOF X, MRBEHHANE.

plin, MFZERGTH=AEHSkiE, REBE=ELTLUTREN AOF 3T

*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\rinbanana\r\n$6\r\ncherry\r\n
*5\r\n$S\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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FEXAS AOF XHH-B M, BRTATHREBIEBERN SELECT ard IR % 4% B sl ey 2 5%,
HABMERMNZAELEFREZNES.

IR %5 2R 1E R shat, AT RUEN 8A FIAT AOF ST P RAF M fir & R 5 IR 4 2% 5 P Z BT
HEEERS, UTHRRFHRA AOF XHHERHEERENITHINH K

[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

AABETROABTS, RIVEN AOF FHAALIIBBHLIEITNMA, BB AOF XHH

BA. #RF. BASRENTIRE,
ZERNESNBRATHS AOF XA AOF EEIRE, LIRKIIMEMEIIRE,

11.1 AOF A {kayscH

AOF ¥ AALIhBERY AT BAS> R fr4-38 00 (append ), XHE A, XERE (sync) =
MR,

11.1.1 &H$BMN

% AOF HAMLIIBLE THIFRERN, REBENTE-IERESZE, SUBER
BHUTHEMSEMBIRS FREN acf_buf ZrXKKE:

struct redisServer |

/7 ...
// ROF &x» X

sds acf buf;

/...
}:
BT, MREFREBFRREU T4

redis> SET KEY VALUE
OK

ARG BRERAITXN SET @425, 2BUTHABEME acf_buf ZWHEH
xKE:
=3\r\n$3\r\nSET\r\n$3\r\nKEY\r\n$5\r\nVALUE\r\n

B, mREFuRE RS/ RBUT @S

redis> RPUSH NUMBERS ONE TWO THREE
(integer) 3

4R 55 BERSTEA RPUSH @S 2 /5, SRUTHAEENS aof_buf WK
MRE:
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*5\r\n$5\r\nRPUSH\r\n$7\r\nNUMBERS\r\n$3\r\nONE\ r\ns$3\r\nTWO\ r\n$ S\ r\nTHREE\r\n

EXLBUR AOF frALHIfr < BB R LB R

11.1.2 AOF XHHHNBASFEE

Redis HIIR 28 BB — N EHER (loop), XMEH FHISCHFHARERE F N
MR, URAEFIRELWSEE, TiREFNAFTRITR servercron R
BHEEEH BT R,

Bk R 45 25 2E AL B S A T BB S HATE s, 8 — AR EB] aof_buf 4
XHEH, FFUERSBERER—NEHERZA, BEHSWA flushAppendOnlyFile B
¥, ZERBEFEW aof_buf ZWHXFHHNES AFRFSR AOF SCH-EBH, X GEA

PURBL T thUB R

def eventLoop():

while True:

t REXHEE, BRAGARURZRGLEL
# AEALEARNTRLAFNERB I aof bur Fx KW

processFileEvents ()

+ ALEHFEEHS

processTimeEvents ()

+ FREFTEH aof bur YHWABREANRRESH aor XHEH
flushAppendOnlyFile ()

flushAppendOnlyFile BREHIAT N i B %5 35 B2 B 1Y appendfsync I AI{E R
£, ENAREFEIT RNk 11-1 B,

# 11-1 A[E appendfsync LR EREALITH

appendfsync IEAIE

filushAppendOnlyFile BEAIITH

always

¥ aof_buf BMXFHIAABTEAFFER AOF XH

everysec

¥ aof_buf BWX P HHTHNEE AR AOF X, MR LKFE AOF CHHRE
B — P, BATERY AOF XM4#1TRE, AR FRSFRERH R
BEMRFEITY

no

# aof_buf BrEPHETEAAET AT AOF X, BIFR% AOF XHH#ETRE,
faTRd I h AR R GERILSE

MR EA 5N appendfsync M BEH, IA appendfsync BT AR IAME
J everysec, %F appendfsync MM EZFR, HS# Redis Wi HHH W ARE

/4 redis.conf,
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XEHEANFEL

ATREXIHEGEANNRE, AAKRRERLY, SAPAR write B, ¥—2
HEBAH AR, RURARET 2R BARKEFNRALE—NMAFEFARER,
FHRAFARHEMBEIAFA, AFRLTHENHMRZE, TRARERBEBRARE PI#ETS
AN EAIE,

BB EERRRDTHR, BLABAKEFTRATLLAM, BARTANLL
B, RLEAENBEAFYREHHBEARKERSLE,

A, RGBT fsync o fdatasync HARF R, SMNTARHLRERS
ki@%ﬁ#ﬂ?ﬁ&%ﬁkﬂﬁﬁ!ﬁ,&ﬁ*ﬁﬁkﬁﬁﬁ%éﬁo

AT, BEMFHELBXFEHBE, T TUT=EAEAMGS:

1) SADD databases "Redis" "MongoDB" "MariaDB"
2) SET date "2013-9-5"
3) INCR click counter 10086

#B4 aof_buf ZHEKK AT X = RSHIPRNAE:

*5\r\n$4\r\nSADD\r\n$%\r\ndatabases\r\n$5\r\nRedis\r\n$7\r\nMongoDB\r\n$7\r\
nMariaDB\r\n

*3\r\n$3\r\nSET\r\n$d\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

XA flushAppendOnlyFile B A, BT % 2% 48 appendfsync i%
WE{E KR everysec, FHFHEBE FRAE AOF X L83 —P8h, BARFHSEH
aof_buf FHMNAEE AZ AOF X4, REHX AOF XXH31TREE

AL BERXT AOF R AILTIBEMI UGB AFMSFE XS RWNH .,

( AOF $AMLMMRAE S )
% B#.X appendfsync AHE AR R E AOF HFALA eI oo,

Q & appendfsync 8% always &, RHBEENAFHMABEN aof buf 4
R PEITAASEEBAZ AOF X4, #EF¥ AOF X#, Ak always ¥R 2
appendfsync @A EAMELE PRIBH—A, FARLHRH, alvays LAREK
46y, EAFFEHRAMUESI, AOF HANMLRLEL—ANFHMRTFFE L4
SEIE,

Q & appendfsync ¥} everysec B, BRHF B EHFANFH BN L aof buf
BHARPHHFEATEANL AOF L #, FELEFR—FRELTXE P2 AOF X4
#AFT—KRE Y, M E LER#, everysec X R Bk, HF AL hAEFESM,
MBELRE R -GG ASHE,

Q % appendfsync #4i% no &, MFBAFAFHBARKRER aof but ¥ K
PR AEBAE AOF L H4, E FHretst AOF L4#47EF, B \hﬁﬁﬁﬁ.-ﬁ)
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#., BALTF no#X F# flushAppendOnlyFile il B RAMAT B F 4k, fﬁ”’l\
HHEX T AOF XHBARBE LR R RS, RAEEHAXHRXLLRZLELAEPTRE
— B A BEAKE, HAEBRXGEAR I KEFTA=FAEX PR EKY,
MERBEEGBERE, no X Freverysec B2 £ EM, HHAXKKESMN
B, A no BAWBEFBEHRER LARY AOF XHZEHTHBA4HK3E,

11.2 AOF XHREN\ SEIBALER

HX AOF XH-EHUE TEERIEERSHITNIEERS, MURSH{REEAN;
EHNT B AOF X EERFENE &4, AT LUERMR S 256 Z B EER R

Redis $£H AOF X430 R B REAFHERUNT «

1) Bl — AR R RN E PR (fake client) : B4 Redis 64 REBBEE IR
EFcRsAT, MEA AOF SCiF6 B i fir & HEORIE T AOF XTI A RN EH, B
RS HREHT M REMEEENHER
WRPAT AOF I RFHNE WS, thEFH

[ B B R AR ]

AT A BRI R4 B AT [ @J@ﬂfzﬁm |
S HBRTE L, ¥

2) M AOF UM 43 B i — & S [P aoF xibrAIT G 0
LR |empErwsmEes | &

3) EANEFHRATRERRNEMS,
4) —HIITEBR 2 MEE 3, HI AOF
TP B S A sab B e Rtk

AOFX 4 hErE S
S MESWMITTEE

YsERU LS WLIE, AOF X HT {# =
R ERS R W T BRI, B R
AAEINE 11-2 FiR. 112 AOF X8 AR

Bitm, %tFLLF AOF X3

*2\r\n$6\r\nSELECT\r\n$1\r\n0\r\n

*3\r\n$3\z\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$5\r\napple\r\n$é\r\nbanana\r\n$é\r\ncherry\
r\n

*5\r\n5$5\r\nRPUSH\ r\n$ 7\ r\nnumbers\r\n$3\r\n128\r\n$3\r\n256\r\n$3\r\n512\r\n

MR35 2% B B /A JEPAT SELECT 0 @S, ZJG R SET msg hello iy, HZJF
7 SADD fruits apple banana cherryﬁ:'é, e R RPUSH numbers 128 256
512 @4, HXEGSBPITREZE, REFJOBEERBEFIZNNRET .

P BRI SFERBEA AOF U, 4R SCH M 200 R GE IR RS F 3,
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1.3 AOF &E

H4 AOF #FAMLEE S REFBHITHE ORISR EBEREN, FLUEERSHRE
BT RIM M ET, AOF XAPHNBFELSBREE, XHFNERBSBRBAKR, MRAIEIE
HlEyiE, RBLE KR AOF SUHFRATBBXT Redis %538, EZBAMEHHENEREW, 7
H AOF Xk A, A AOF XAk #T 8IS R T e HRaE

BEAEIF, MREFRBATTUT @4

redis> RPUSH list "A" "B" /7 ["A", "B"]

(integer) 2

redis> RPUSH list "C" // [(rav, ©Bn", "C"]
(integer) 3

redis> RPUSH list "D" “"E" // ["A", "B", ©°C", "D", "E"]
(integer} 5

redis> LPOP list // [("B", "c", "D", "E"]

"A"

redis> LPOP list /7 ("¢c”, "p", "E"]

"B'I

redis> RPUSH list "F" "G" // ["c", "p7, "E", "F", "G"]

{(integer) 5

WAKRATIEFXA List BIPRE, AOF LHRTRBEFEAEMNS

PPN ARERR, EFSIITHREAIMESH FENEERAERBE. B
USRS ERE,

KT Ry AOF U BBk ) /8, Redis LT AOF XM EE (rewrite) Tk, &
iFi%ThEE, Redis MR 45887 LAGIE — A9 AOF MR B BLA 1Y AOF X, HIEFEA
AOF X4 REFHBAEERSHR, B AOF XHALAXEMBRATRNTTAGS, K
PUH AOF CHFHEBUE £ 1LIH AOF XA REMEE,

EETRANET, RITEHAB AOF XIHEEHLHIAE, LK BGREWEITEAOF
SR,

11.3.1 AOF X{4EESRILH

B R Redis ¥4 BT AOF X4 ##:H AOF X HFRIThRBR &N “AOF XH{EEF", HIE
br L, AOF XHFEEHARTEXRA K AOF SUE#TIEMER ., HrEEEARE, X4
ThAb R SR 55 28 M BT R BB PR R SR LAY o

R —MER, MRRFEXT list BRITTUTAS:

redis> RPUSH list "A" "B" // ("A", "B"]
(integer) 2
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redis> RPUSH list "C" // ("a", "B", "C"]
(integer) 3

redis> RPUSH list "Dll "Ell // ["A", "B"’ "C"I "D"’ "E"}
(integer) 5

redis> LPOP list // ["B”, "c", "D", "E"]

npn

redis> LPOP list /7 [rce, “pr, "E")

"B"

redis> RPUSH list "F" "G" // ["c"®, "p¥, "E", "F", "G"]

(integer) 5
IRAME /AT RAELE List EOIPRE, WHTE AOF XMHFHFE ANEZMS .
MERFBEEARELHESRIET List BHIRE, FABRHRRRNPERR

KEBMSITRA AOF XHHMNE, TTREENKEE PRI 1ist WE, RER—%
RPUSH list "™C" wpn® nwgEn ngpn agn ﬁé\*ﬁgﬁﬁ;ﬂz AOF i{q:l:{:: ng‘\-%/ﬁ\, 1‘2#
A LR List BRHNaSAAKZBIHRI—%T.

BHEBXE—NFTF, WRMBEFIFIX animals BHITTUT @4
redis> SADD animals "“Cat" /7 {"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 TIER animals @R, AOF XHUHRAE LEHHMIEEMRS.
IR S5 SRR animals @R SHHE, ARSI LIENT R animals

BME, RSH—%SADD animals "Dog" "Panda" "Tiger" "Lion" "Cat" fd
FRAF LA ERHS, XERERFF aninals @AFHMHSNTNER LD H—%T .

BT EESIR R RBARABZI, HASTA LT A BT AR R T B R

AOF X a3 BANBEIRETRIBIENE, NEHA—FadRiCREBEN,
REZRNCFRXTREM K ZHKMS, X2 AOF EEIIRERLIRHE.

BIEESIE AN T AUBER .

def aof_ rewrite(new_aof_ file name):

+ RAEF aor XH

f = create_file(new aof file name)



def

def

def

t BEREE
for db in redisServer.db:
¥ RMEHEE
if db.is empty(): continue

¥ EASELECT ®#4, HXKRESH
f.write_command ("SELECT" + db.id)

¢ AFREETRFAR
for key in db:

¢ Avpain

if key.is expired(): continue

+ REGGXINRSTES

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)

# RBERLNAF, BLAAMN AELERES
if key.have expire_ time():
rewrite expire_time (key)

¥ BARYE, XAXHE

f.close()
rewrite string(key):

+ BR GET R4 RBFA RN
value = GET (key)

$ BRASETHLESEHBNR

f.write_command (SET, key, value)

rewrite_list (key):

+ £ LRANGE @A KB K RELSYHALE
iteml, item2, ..., itemN = LRANGE (key, 0, -1)

+ BH RPUSH R4 EE 7 R
f.write_command (RPUSH, key, iteml, item2, ..., itemN)

rewrite hash (key):

# SR HGETALL R4 RBBH QN HAH M

Z11¥ AOFNAL

fieldl, valuel, field2, value2, ..., fleldN, valueN = HGETALL (key)

# ¥H HMSET R4 EERER .

¢+ 145
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f.write command (HMSET,

Foity ENEEEGER

valueN)

def rewrite_set (key);

# $1H SMEMBERS A RBEGRALSNITHLE

eleml,

elem2, ..

# R sADD A EERAR

f.write command (SADD, key, eleml, elem2,

def rewrite_sorted set (key):

4 ¥ H ZRANGE R A VB AR EARALATAHATE

key,

fieldl,

.» elemN = SMEMBERS (key)

memberl, scorel, member2, score2, ...,
"WITHSCORES")

¢ ER zADD R4 EEHFRLR

f.write_ command (ZADD, key, scorel,

memberN)

def rewrite_expire_time (key):

+ EREDHERRLYH AR

timestamp = get_expire time_in unixstamp (key)

# M PEXPIREAT ®4EERu e H

f.write_command (PEXPIREAT, key, timestamp)

BJ¥ acf_rewrite MHUAERAIHBT AOF XM R A F B YA BB REFT LIS,

B AT AOF U AR BRAEMBERZS H],

valuel,

memberN,

memberl,

field2,

«esy e€lemN)

score2,

value2,

member2,

“aay

scoreN = ZRANGE (key, 0, -1,

sesyp

redisDb

id
0

.« we

dict

expires

ListObject
StringObject StringObject StringObject
'la'l Ilb" "cll
dict
SEringggjist _//// HashObject StringObject
awp e StringObject »| "Redis in Action”
StringObject "name"
"book" s . .
StringObject StringObject
StringObject "author” "Josiah L. Carlson"
”w. ”
message StringObject
"publisher™ » StringObject
"Manning"
StringObject
dict "hello world"
StringObject -
"alphabet™ long long
StringObject 1385877600000
book \\\ long long
1388556000000

& 11-3

— MR

fielg@N,

scoreN,
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B, XFE 11-3 FIRBERE, aof rewrite B4 HH AOF XA EUT
W

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"

U b4 RERRE 11-3 TRNBEERLANMS, ENBE—ZEEZRN.

M
EERE, 3 TBELAMTHSTEAE P RBARAR B S, FERALELET A,

Ak, £o. ARRSBANHTRLBPASAALLORY, 20RO SHTEHR
¥, wRAFHHFRLT redis.h/REDIS_AOF_REWRITE ITEMS PER CMD ¥ ¥ &
i, RLEBRAEFREASFHLSRIERBAGME, ARLLER—F&4.

A B# AP, REDIS AOF_REWRITE_ITEMS PER CMD ¥ &#{i 64, X &k £
W, wR-ARLBELTRIE 64 AL, RLAEBRALRA S & SADD 4 RLREA
£4, FAHGHELRIOAEHTELN 64 A

SADD <set-key> <eleml> <elem2> ... <elem64>
SADD <set-key> <elem65> <elem66> ... <eleml28>
SADD <set-key> <eleml29> <eleml30> ... <eleml92>

F—FReRE—ANEROLTREAARA, FAEEHRAFLMA A& RPUSHH 4 £
BAEXAFA, FLERFLSREINTARTLY 64 4

RPUSH <list-key> <iteml> <item2> ... <item64>
RPUSH <list-key> <item65> <item66> ... <iteml28>
. RPUSH <list-key> <iteml29> <iteml30> ... <item192>

TERFRARMG T ELBOLSAAEAAFREGR, UAOLL SR 60K
e,

11.3.2 AOF [FAES

LN RBE AOF EERFF aof_rewrite BRIV IR H7E B 8IE— /18 AOF &0
£5%, BE, EIXIRESHHTARHIEARE, FLAAXA BB EIELE,
Eh Redis fRF53EMEFH AR BERAE G SR, LR HRFHJEEFEM aof_rewrite
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RIS, FBAZEETE AOF U{hHinl, RR& B AEAEE P RERNFSIER.

BER, N —FMBEEENEP TR, Rdis FFB AOFEEERMF B4
HiER, BTl Redis REH AOF EERF R B FHR BT, XFHEMTLUFRNEBIHA
B

O F#HBH#HIT AOF EEHIR, MFH/IHE (KLHB) TTLAGELIEMRSEFR,

O THBRHARSBHBHPIERE, FHTFARNARKRRE, fTUERREHMNMN

BT, FIESENELE,

A, FRFHBOA - NEBTERLR , B FHBEH#IT AOF EEHIR, REH
HBEETEAENBGSHR, MFHGLIAESIAAOEEBERSHITER, NMES
R 55 2 LT BB ER B MEE 5 H AOF LA RN EHRERELR—B.

FN2BART—1 AOF XHEEH T, ¥FHABARITXHESS, HBEPR
Fxl—ME, HRYTHERZH AOF XHEEZE, REFB[ABNBEEFCZ2HEE
T k2. k3, k4 =M@, Hit, EEEH AOF XHMRF 48 YT BEEREFFR—5,
FH AOF X RRHET x1 — MRS, MMFBIPEEERERE k1. k2. k3. k44
M,

F* 11-2 AOF X EEMAIRFMA BN TR

A3 PR AR FHta
Tl PATAS SET k1 v1

T 7S SET k1 v2

T3 PATH4 SET k1 v3

T4 AIETF#R, HITAOF XHEE FFi5 AOF XHBE
T5 #FTH4 SET k2 10086 BITEERE

Té P74 SET k3 12345 PATE BRI

17 #AT4 SET k4 22222 SER, AOF JX{FBE

KT BUGXFHEEA—BAE, Redis REBFET -1 AOFEEEHK, XMEHKX
EREFBCBTFHABZIEIFHREM, X Redis REBPITE—NEFLSZE, ELRNEX
B4 R%S AOF B X AOF EEE KX, A 11-4 Bk,

XUV, ETFHBR
T AOF EE ], R% R
FEMTUT=ATE:

REH

1) PATE P MERA TS \ & | iamad | AOFEMKX
2) WATIE B A4 Em wrm | ZERS LS Fames
| AOF ZW X, 2 [T  sorEmENK

3) BPITEHMEMm4Em
B AOF EEZMKX, B 114 FR%2EFBDE S 2% AOF U441 AOF EE R WX
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XHE—R AT ABRIE «
Q AOF ZHEXHARSENHE AR AOF X4, X BA AOF IC4Fr94LHE T /&
LU HITo
Q MBlgFHEAE, RESBBITHIEEMSESEICED AOF EER MK B,
YFH#HBRER AOF EETHZE, EENAHBEE —MS, XHABREEINAES
2k, 2ARA— MBS, HIMTUTILE:
1) ¥ AOF EEZ WX PHTHE NES AZIF AOF U4, XBH AOF U FT RFFH
BB PR AR 5538 M AT BB RIS —BL,
2) XI#i#y AOF L #fTek4, FEFH (atomic) ER A M AOF X4, SEREIHE
4~ AOF X #8#,
XMESAHBRITREZE, XHABRTARERER —HFEZHSERT.,
BN AOF FREEART, RAGSARREPITH SRS AR (LHR) &
BFLE, FEHMNE, AOF EEEEMALMELHE, X1§ AOF EE X RSF A EREER
KRR T Bk,
EAMPT, % 11-3 BRT—1 AOF XHE EEEMHIT IR
Q ¥ FHRFHRESH, RFFHABR (LHB) WBEEESTRE k1 —ME, SF3#8E
TRAOFXHEEZ)E, BMESHBNREERELEHT k2. k3. k4 =MNFHE.
Q EFHEMRFFABERGESZE, REBHBLBRFLEAF EEENKEE
ICRM k2. k3. k4 =K BMEIFT AOF XHMKE, &AM AOF X4
B0 AOF 3(f#, SEf AOF X R EE#HE,

# 113 AOF XUHRAREHRE

Bl REBULRE ( 2R ) Fite ‘_
TI PITAS SET k1 vl
T2 PATH4 SET k1 v2
T3 PATH4S SET k1 v3
T4 I F#R2, $hiT AOF XHEE FFifk AOF XHHEE
T5 P74 SET k2 10086 BITESRE
T6 PATHRS SET k3 12345 PITEERAE
™ PATES SET k4 22222 ST AOF XHFEE, MIGHRERGES
BWBITFHBEENES, &4 sET k2 10086,
T8 SET k3 12345, SET k4 22222 BI0%H AOF i
AR
T9 Fi%i AOF {4+ @ IR AOF X

U E#R AOF A E'E, B2 BGREWRITEAOF 4SS R,
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1.4 JE;ROM

QO AOF Xl 7 A B EEIRENTS G4 HRKICR RS FNBEEERS

Q AOF X BT 4% L Redis A #R i R

Q #dERESERAD AOF X BH, Z2EHENEANRED AOF X,

O appendfsync ET KA FEXT AOF FFALTIREM K24 LI K Redis R %33 HERE
FRKMER,

Q fR% 8% REKAFBEHFIITHRAFA AOF X iasd, BTLIEREBIREAKRARE,

O AOF EE A LIF=4 — ¥ AOF 30, XAF#9 AOF SLHFHMEFH B9 AOF ST BT
RAFNEIRERES R, BEBE/N,

O AOF EER— 1A NMNEF, ZITIERE RN E R EN ke, B
FEBMBAE AOF SUEHITIEMIEA . SHTRETARE,

Q 74T BGREWRITEAOF #2H}, Redis [REFB[/LHBHP— 4 AOFEEZRHEK, #E
WX S7ETFHRAIRS AOF SUHE, D FRMFBIITHHFAE RS, YTHER
BRAIEFT AOF XM THEZE, REBSMETE X PR FTAENEEMBH AOF
XHRRR, BB AOF XH I RFHBIEERE -, &5, BRERAH
) AOF U & #:IHM) AOF 3045, BAMESER, AOF XHEE#R{E,
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Redis RFBE—NFHEEAEF, RESTELHLITHETHA:

Q X% (file event) : Redis [REFFELNEHEFEE M (A HAM Redis RF5%)
HATERE, MXHFHRERFHRNEEFRENHR. BREBS5EP R (REH
iR %5 2% ) BB E ST MBI SCHS4:, T AR 55 8% W38 o WS W I b B e 4 3
S — R I MBI

Q B EIZ 4 (time event ) : Redis IR% 2% P —E (LN serverCron R¥) &
BEESEHRE ST, T EEGRER SIS XL ERIENHR .

ABW X S F e AT AR, BRI R EALE Redis RF B[P, &

fINER T, URABEXSEAFN API F%,
RERFHN RGN EE T XHTNE, R Redis %882 mZHFH T
- Lok Sod: s

121 XHSH

Redis 2= F Reactor X FF R T B WM B HAA R : XMEBFEHEIXHBHL
B3R (file event handler ) :
O XHSH4AEESEH V0 BE A (multiplexing ) BFERN YK EMEETFE, F
REELET BRPTRES RABEF XA RS- 33,
Q YU HEEZETFESITFRITEENE (accept ). M (read ). HA (write), X
Al (close) SF#fERt, SEMENMNASTHRAEREE, XECHFF4AHER
SRAEEFEZARRIF IRk B R,
BAXHHEALERURARB I RET, BEdERH VO ERAABRERERTE £
F, XHSFFAERELAT SR NEEFRE, XURIFH S Redis %28 b
FIFELLR R BT BRI T#E, XRRET Redis WEPALEEIT AR AYE,
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12.1.1 4 ERBERTMARY

A 12-1 BT XHF4LBEBATENMHARTS, EMNFTNREEFE, VOZHBRERR
. B 4454k (dispatcher), LA R

HAALEE, D my |

XHEERGEEFRENME, | § il
B NEEFREEFRTEENE | f i{ B MRAmE ||
(accept). BA. B, XHSHMEM, | : / .

ReFE— A XSG, By REE / 4 EELES

ERSEBEEIEET, KU XHE | P
P AT AT BE L3t Rt 1 B P

10 BB ABFRRUREIELET, | ;
S TR E AT P TR | § :
T, il Trosmssmossose-essd

REZA ARSI R B 12-1 SORESRAEALTRIBA IR
B, Hro ZHREABFARLSEHA ™
ERGNEEFRYI NI EE, REELXIAS, UAF (sequentially), %
(synchronously ). BR—MEEFHHRAIXHFHIRBEREET, YL ERF>
HEMEAEA B RS (REET IR B FLBBRITRE ), V0 SHEH
BEA SMEE S HIRBERT—AEET, W 122 Fix,

BAZ ik
HPEFN | EEFN-1 | .. | HFEs3 | g2 [--FNIE '§§§#

- A ||

FRIMBRO/I
MNP EEEN

122 VO ZEER AR FEE AT F XS0 IR R BT

XHFBHFRFEUR VO ZHRARBFERNERT, HREEEFTENEHHE
B, WML,

M55 WMERPITARES HNEERFRRAR NS4 EEE, xebBmBR—- M EH,
EMRXTRANERRER, REF/UZEMITHIE.

12.1.2 /0 ZRE ARSI

Redis i /O 2B AR FHAFTAIBHE R E T LEY LK select, epoll, evport
M kqueue X2 VO BHEARYBAERLIAN, 81 V0 BEE FHRBELE Redis BT
SR — MBI, A0 ae select.c. ae_epoll.c. ae_kqueue.c, Mk,

% Redis A8 VO ZREE FRBUEMLI T MR API, BTl VO B ERBRFH
RESLRET LIE#RE, WA 12-3 fix,

Redis 7£ VO £ E ABRFHWLHRBHH #include BE XL THMHBHA, BFELSE
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4T B SHEHERE TR VO LR ARIENRIEN Redis ) VO ZEEARFH
JE 2L -

/* 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 | vozmmmRs |

# ifdef HAVE_EPOLL ________%__/_'____[\___‘h\_ __________

# include "ae epoll.c"
# else
# ifdef HAVE KQUEUE E - d=E:
# include “"ae_kqueue.c" = = Smemmmessesesmcocmccssocosmssscssosscsosoeooocd

# else - A 12-3 Redis I OXBERBRFEAREEZI 10

# include "ae_select.c"

# endif L Rk

# endif
# endif

12.1.3 4R

VOZBERBFITUKTLNEEFN ae.h/AE_READABLE B {41 ae.h/AE_
WRITABLE 3§, XPRFHMERFRIEZMRMUIPRXRNT

0O YEZFEF/UAEN (FFRNERFIIT write BiE, REMIT close #fE),

REAFEFINLE (acceptable ) FHF HIET (5 P oRxt %528 89 M BB AT
connect #{E), EHF™4% AE_READABLE ¥4,

DYEZEFERITEN (FPRXNEEFRNAT readBE), ERFT4EAE_

WRITABLE $f4,

VO ZRE IR AW RS2 MW EHF K AE_READABLE {4/ AE_WRITABLE
=, MR-ANERFRANTETXRAMES, BaXHF4IRBLSMRELEAE_
READABLE #{#, %%| AE_READABLE 4452 R, A 4L AE_WRITABLE B4,

MR, MR- MERFEXTRITENE, RaRFHEERERTY, REERET.

12.1.4 API

ae.c/aeCreateFileEvent RPERZ - MNEBEFHARKY. — M H4AR, UE—-4
HYNHBEASH, BACEBRTFNACEHMARI VO 2BEABFHERTREZA,
FXF BB AR AT B

ae.c/aeDeleteFileEvent REZ M EHEFHARAM—TUIFEGRBENS
¥, iLVO ZBEHBFRENAEEEFHNATEHMBETT, FBUESE4MEGLBEE>
fB] B 2 BR

ae.c/aeGetFileEvents BRBEZ N EHFHARK, BRI ZXERFIFER KT
By,
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O MREEFRAEMEGHEY, IRARPOEE AE_NONE,

O MREEFORBAEERNY, IBARBORFE AE_READABLE,

O MREBEFHNEEFEEBNT, IBARPGRE AE_WRITABLE,

Q MRAEEFHEFHNEEMHEESYY, IBARYPCGEE AE_READABLE | AE_

WRITABLE,

ae.c/aeWait BPEZ N EBRFHARF . — M FHRBM—NZPEISH, £S5
EM R NEEHSREREFNACRBTE4E, YEHRIh=4, RESHENZE,
PR BOR [E,

ae.c/acApiPoll AT —f sys/time.h/struct timeval WS, I}
g EmET RN, HEHSFMAY aeCreateFileEvent MPBE HUITRENEEF
FHEXHEE, YEZEL-ANEEE, RESHENG, BB0ER.,

ae.c/aeProcessEvents BREECHH G IKEE, EEFEH aeApiPoll MBS
REETE, RERIFECTERNSG, JFRBMMASE ISR X A,

ae.c/aeGetApiName BREURE VO £MEHBFRKERHEHN VO ZHE HREE
BIZHR: IBE "epoll” BARKEN epoll BPFE, BEl "select"” BRIKEREN select
R, Wik,

12.1.5 MH4HREGAILLTRSE

Redis AXHFEMHHT T2 MEER, XEHAELBER AT EARRKMIERT
K, .
O A THERBFFJOENFIRHATHE, RESENRTERFXBREENEL
E%O
O A TEREFPRERNGSER, RERENE P RERTXRMGSHERLER,
0O AT EEFREE RS HPITER, RERBEIE REERTF ARG SERLER,
O YERF /MMM EGFRBTEFRIMEN, RGBT TR 0 E 5T ek
ENE B EE
EXEEAABRREN, REFBREHANEZSEFRETEGEOERN AR, 4
SR B MAS EF A HAE

1. R BN R

networking.c/acceptTcpHandler BR¥{J& Redis fIEEEEN 4L HER, XL HE
BT EERRSG 2 T EEFHE W, REEHN sys/socket .h/accept &
B,

24 Redis RF B/ ITPIRAAINT B, BFESHRX M ERNEEBFENRSHFUETEESF
) AE_READABLE B XXX, 4HEE P sys/socket.h/connect B EHEMR
FRUEMEETWE, EBRFRAST 4 AE_READABLE B, 5| REENELHEBNIT,
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F AT EEFRERRE, mE 124 Fim.

2. pSIERALERR

networking.c/readQueryFrom TR RS BE%%%HE%%?F&
Client MY Redis lyfr 4 ikabmme, (% pegguinalnil iy
XMEBHARNEREFTHIEAZFRR PATRE BN EAL B

BHESHRNE, BELAN unistd. g0, mesesr s smREmne
h/read RS,

A% 7 v 1 Ao HE O O A AR I

DERRRS B, B BANE RAOAWE | mrwmmers
¥ # ¥ AE_READABLE 3 4 fl fr 43 L AE_READABLE ¥,
SRAHB RN, L% R0 RSB R WTh SRk
ZMCWRNAME, BEFRETEIE ms R BRI REENDSHR

READABLE H4, 5| R4 HERAEIBFH
1T, FPITHNNEEFEARE, WE 12-5 Fin.

EREPIREERFF/OENTRD, REBHBE—HNF P WELEFMN AE_ READABLE
KBRS R IR

3. S ESELIEEE

networking.c/sendReplyToClient PREUZ Redis Mfr4 BIFAERRS, XA AbEEAS
AIHMEFBITHSERIANGS AREIEREFREALNE i, RAELHY unistd.h/
write BREAIEEE,

UBRFREAEGOOETERRLEEFPRNNE, BREBSBEEPREEZEFNAE_
WRITABLE H{#MirSRALAEBXRER, ¥E/RESTFERRSBELENGSEE
W, 3474 AE WRITABLE B4, Bl Kfr

A EIEGBERIT, FUTHNNERFES %

ABIE, I 12-6 Fimk, - BAERSER mgviﬁi%?;i
UASEEREREZE, BEBRE RS A E

RS RELEBSE N HEEFNAE_

WRITABLE B2 Bl (6B, B 12-6 MEBREFFREXRASEE

4. —RTRNE iR SRS BE R HE _

IERMIKIBE —K Redis F RS MF[BATERF REMOMNENLR, BEAELR
P& A, TSSO A B F A

BB — Redis RFBIEFEZIE, WAXMREBIOUEWERETHW AE_READABLE ¥4
MERIELTWRUCPREZT, MR LFHTX R KA B8R A RN A P88

WRXNAF - Redis FFWMMMERRBEE, BALEWERFH~4EAE_
READABLE $/f, MREHNELHBFNGT, LBBENEFFROEEFRAITHNE, R
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BRIBgEFREET, UREPRRE, HEE P WEETHN AE_READABLE B4 54
FoRACEABRHAT R, FEE AT RS 8RR ER.

Z2E, BREPFRAEIMEFBREELE —IHESIER, BAEPREEFWHTEAE_
READABLE Eff, 1A G&SERABBIT, LHBEREFRAGTLSAE, REEHHE

KBFEIIT.

PATRSH MM ARSEE, ITHXEGSEREREEFR, REBLSHES

WMERTH AE_WRITABLE F4 544 RIZ 48
BAFTHRER . HF P A ER MG EEHE&,
FPiREEFH ™4 AE_WRITABLE 3, f%&
frd B ABAFNTT, HaSRELEREHS
HELBEADEREFZE, REBASERE
FHEREF M AE WRITABLE B 5H4HEE 4
B2 B I RER

A 12-7 BT LE#RGESEELTE, YU
RGBT B E A 2 8%

12.2 HEEH
Redis BB BRI R LT,

& PR IR 2R RS R
B BT ER N B AL

/ZF'ﬂﬁrﬁ'J MR ER MO HR
TR % 2RNAT S > R TERR

>

TR

BN

REBAFLREEHSEN
\\mﬁﬂﬁﬁﬁéﬂlﬂﬂﬂ /|

B 127 FPiRABRSROEATE

O ENFEL. it—BERFEEENNEZEIT K. iR, iE8F X 2 4570 E

8 30 ZEHZ FPIT K.

Q FAptEEs. i BRRFEREENERIT K. KmR, itBF Y R 30 Z#

ﬁmﬁ—‘mo
— ARG E R H T =R

Q id: REBANEEFHQIRHLSR/ME—ID (HFRS ). IDSEM/DIRKMRFENY,

AR ID S HIREGK ID SEK,

O when: ZEFRER UNIX BHEER, 2% TR EIFFHBIE (arive ) BE,
O timeProc: BY[E]ZF{-ALHEEE, — oM. HRTREFHDIXN, RESRSHEAHME

R Ab ERAS S AL B

— A [ S R S B S R ) S A B T B () 4 Ak T 3% £ A
O MEEM4IBIRRE ae.h/AE_NOMORE, IAXMTEH D EMNEMH. ZHM4AK

A—KZERBME, ZEAEBA,

Q MmREHLAEIREE —1HE AE_NOMORE HIBEBUE, IAXNF MK R E:
LM EEGBERZE, REBLSVEEHFLBFERNE, NN EFHH when
RYEATES, XN FHE—BREZERKRERS, FUXFH TR —AEHHE
TFE. W, mMR—AwHEIE AR 4B RE EI R HE 30, R4 BRS8N BNX
RIS HTER, X NEE 30 BHZEHEKIIEA,
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HRTAAH Redis REEAIAMAMSHA, MBAEAERSH,

12.2.1 3CH

PR 55 304 B O R IR e — D R PR, BAUREEARTREITH, EREH
BANER, ERITACIANNESES, FFRRAMMNKEFLER,

A 12-8 B T —TRENEFGHSERNAT, FRPEATZIARKEEH:
H o Fr et HBE 4 RRBABERNRS, USRS HE ID BFHF, RLE
e ID KX 3, FREIFEHMID K2, RERFMHMID HF 1,

time_event time_event time_event
id id id
3 2 1
when when when
i vents 1385877600030 1385877600000 1385877600010
ime_e ™ (co13s12H1R® [ (0134ER2A1HE [ ] (20134FERANRE

Bt J530%ER) Bt) K2 510%8)

timeProc timeProc timeProc
handler_3 handler 2 handler_1

A 12-8 FESERRRG =0 EEE

TR, ROEAENEFGHHERAITFER, BHFARERAE D H#F, MER,
BHERAH when BERKX/NERF . ERMHEREEE when RERTHF, Bl 2HmE
HPATSRBITHRE, ELTURGERTHMANRES, IR RRERFSFHFACE
IR TR S AR A A

(

' ™
Fo A §3% 3 A 1 M B (5] 28 £ b 2 2R A0 4 BB

EBWEAY, EFHX T Redis RF B REM serverCron — A MR ¥4, @
# benchmark #X T, RFBLREARAEFH4, EXHFALT, REBILFR
HRARFRABLE ~ARERER, HFARALAREARFRANEFH, FRBHEH
Lﬁ.ﬁﬁ‘l’&ﬁ'ﬁo

S

12.2.2 API

ae.c/aeCreateTimeEvent R EZ - ZH B milliseconds M—at{E]FHH
ALF3F proc fERSE, WH— KB RISBFARMBIRS 2%, XA A 2E Ma0at
BlfY milliseconds ZEWZERL, MEHHLIEN proc,

Bian, anRAR S 2% X80 A e E 3 12-9 BT

B2 KRBT S50 MM handler 3 AHE IS, 7ERE] 1385877599980 (2013
#£12 A1 BZAAT 20 Z# ) B aeCreateTimeEvent B, MEF[EYUEID K3
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HIET RIS, XE AR5 25 R R R BV B R 3445 0 12-8 B
ae.c/aeDeleteFileEvent REEZ - HEFH IDEISH, RENRFHEP

MiBR % 1D Fir x4 L By o ] 44

EBA0TF, MRBSFBYMEFHNEFADE 1285 R, BLA2LUBFER
aeDeleteFileEvent (3) ZJ/5, REBAEGFHHEFHETRE 12-9 IAKEF.
ae.c/aeSearchNearestTimer PR¥GE [E Bkt 8] B B X4RTHT E] B8m A9AR Mt B 3544

240 F, R YA765ME %
1385877599980 (2013 4£ 12 A 1
BEMRT20 ZEH), MRS LAT
BRAEnyut 4 E 12-8 iR, B
2 ¥ F| aeSearchNearestTimer
BRFOK & [ 1D 2 2 B934,

ae.c/processTimeEvents
AR M PAT AR, XA B
B4 i TR B Bk M Y A 2 4,
FAAXEEAMLESE. 2B

time_events —»

time_event time_event
id id
2 1
when when
1385877600000 [ 1385877600010
(20134F12H1A (2013421210 ¥
) B2 J5 1038#)
timeProc timeProc
handler_ 2 handler_1

129 RREHRRNFNESEF

R, rEEAL when BEETHA UNIX 8 BB S T2/ T 24 AR E &9 UNIX a8 .
AGIT, IEIRSIEIERRH 2 12-8 AR, 3 H2YATREY 1385877600010

(2013412 B | BEMNZJF 10 Z®), 4 processTimeEvents BRI E G ID 4

20 1 MRTEEA, BEAXPANEAHRBLEEREIKFEHET 1385877600010,
processTimeEvents EREME 7 AR LUT DRk #A -

def processTimeEvents():

& 3G R4 B o AT B 6 384

for time_event in all_time_event():

t REFHRETCLEHZL

if time_event.when <= unix_ts_now():

¥ BHRA®

# BATEELER, FRREEM

retval = time_event.timeProc()

+ WRAE-AEHBH

if retval == AE_NOMORE:

P B EEGEARS BT HBR

delete_time_event from server(time_event)

¥ wRXE-MAREFE

else:

¥ BLERFALEBGEEMEF o I EHN when A
A SEERENREZERARL

updateawhen(time_event, retval)
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12.2.3 BFaIEE{4RIFESERl: serverCron BREY

FrEEiZ1THY Redis RF BB ECHIX B SRR FEMRESHTREMFERE, N ARRS
S| UKH ., BEHIET, XEEMRIER redis. c/serverCron REAFIAT, B
FETEERE:

O EHRSBNERGEIHMEE, winstm., AELSHE. BdEE S BEERS.

Q EEBEEE P AT B REX .

Q XHAMEEERRRNE .

Q ik #47T AOF X RDB A {L#1E,

Q WFERSFH/ETMEIR, BATNRFFRATESRL,

O R4 FEBES, XNERAETEHRSMEERENRA,

Redis fR % a8 L BB M4 K IBAT serverCron B¥, ERMFREITHNE, &
FR—BtR}iE], serverCron M&HMAT—K, HBIMFIBEANIL .

7E Redis2.6 A, MFEB/RAME serverCron BHET 10K, FHEMHEE 100 2
BiET—Ko

M Redis2.8 IF4h, AAPRIAE SN hz WK AE serverCron HEPBMITRE,
AEERHSERFRE XM redis. conf £F hz A,

12.3 BHONABESHIT

B4 AR 9585 o R B A 7E SCAE S - Fed I SR DI AR R4 26 Y, B LABR % 38 AU X PR R
BT, P TR A BSOS, fUed R AL e B3, LARIEZ D EERAL
HEMN%%.

H4HEEMMITH ae . c/aeProcessEvents BEHH, UTRZRBAABER:

def aeProcessEvents():

 BREUBI 3k B (R 0 16 S 0 O (6] A

time_event = aeSearchNearestTimer ()

i ARBEAHESHEN AT S D ED

remaind ms = time event.when - unix_ ts_now()

+ WREGEHE, W4 remaind ms HETRH K, HEREH 0
if remaind ms < 0:
remaind ms = 0

# B remaind ms W, B2 timeval &4y

timeval = create_timeval with_ms(remaind ms)

+ BEASHEIHEHTE, BAHEHE GENN timeval HWRE
# R remaind ms WY 0, W4 aedpiPoll MALEL LRE, FHE
aeApiPoll (timeval)
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¥ ABRHEFEAXGEHE

processFileEvents ()

+ AT 2 B3k et E] B4

processTimeEvents ()

M e
WEH 121 ENBIHFHAPISIE4&, HFEA#HF processFileEvents kA&,

BAECHRELE, £FEEP, LBCPEIAFHAORBRL IR E L aecProcessEvents &
HEHE, XEHTHEHE, ¥ EMT processFileEvents F#,

# aeProcessEvents B¥ B T
—ANEFREE, mERAemEER
¥, XHRHE T Redis RF 800 R,

LI B R B OB R
def main(): 5 L
4 WHRAE
init server () | xmmsm | | secomars |\ momn
§ —HARSH, EARSEXANL EEa
while server is not_ shutdown():
aeProcessEvents ()
¢ EABAA, JARERE | smEsBIRER |

clean_server()

MEHAL KA ERE, Redis R
BB TRET L AREE 12-10 BB,

RAF RS a9 BE R PR AT B -

1) aeApiPoll bR ¥ MYk BH 2 i fH) ey )3k o ) Bt 463 X4y o (1] RO B ) Bk e i, 3X
AT B B BT LA 3RE 4 AR 5585 % B (] (- AT U E M8 1 (10578 ), WATLIBE{R aeApiPoll
PR BAR & B 25 K Bt ] o

2) BAXAHEAREILMAN, NREFHLERET-RILBEEGZE, RAEM
BIEGFRE, BARE I EREFIAHECEENF, EECHEHFARENGT, HRSE
i B (B B4 T i B A BAA B BLEGE . FHBAR BBk E], XBTARSIREAAT LI B)
BRI EESET ,

3) XX BG4 RFGNLEBRRERL . AR, EFHRTe, RESFASPERD
B AL, ASMEAHTRE, Bk, AERXHEANAES, ERNEIE4ML
HE, WS RFWEENE, FEAREN EEHIMITIR, NTRREE R
HAYURMTTEEM: ., B, EASREAEEE - REEARE M REETH, W
REAFTHEL T IR EENE, wSEFLAMAER SIS break BEHHE AR,
HBRTHEESIATKES; 55, HEEGFEGQSEIERERNNRFACRERDITFLRBRE
FHBEHIT.

A 12-10 FFABEMABET NWRFFETHE
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4) ERetEEHLESIHESGZERT, FEEHZRARSHIE LY, BB E 348
SERRACFERTE], B S bui R SRR R A9 B IR B R R R — 2
F12-1 IERT—RTEHW

AR E AT SR F 1211 —REENEHRERHIITEE
#F12-1 iEFRHNELHITIE Freante | ket e
R T S HE B EE 44 8 BE S 0 10 flEE—E 100 ZHBIARYET R Z 4
REGELN 2. 3. 4: 1 30 SRR
Q & B 8] 44 ¥ R B 3K, 31 50 AL
P EEGZ 51 85 SEHEs
Hi, REBECLEFHIHL 85 130 SRR
T RS, 131 150 PATRI R

O BEA4EBELEEBRPA
SHMBHRG, BTLASEERAbIR A 134 M ] L BIE K9 100 ZERHMB T 30 b,

12.4 ELOM

O Redis JRFFE—NFHWHRF, RSROHATG N RISHEFSCEF R,

O S-S R E T Reactor IR LB ML EERF .

O XABEHEMNEEFZRENTE.: BREBEFZENTME (acceptable), AIF
(writable ) B{# A[iE (readable ) B, AHRIMIXHEHREST=4,

Q X344k AE_READABLE ¥ (354 ) M AE_WRITABLE B (BHEH) B,

O EHEEAS A ERBEME GRS ENEGRAREWREBE K, WA
HEANGRE B EBIE—K.

Q REBE—BIHFOT HIFT serverCron RB—EHEEMS, HEXIHAREH
YA,

Q XHEAMNEEHEZREEEXR, REFSSRMEBEXFHHES, FEAEE
Hrg B P HBASHITR A,

Q B [E) 314 B SEBRAL B (F) 38 B < LLEE O Bk R — 2k

12.5 SZHBH

Q { Pattern-Oriented Software Architecture, Volume 4: A Pattern Language for Distributed
Computing) %5 11 ZHEY (Reactor) — T4 T Reactor BERIME X . LB MEAMER

0 {Linux System Programming, Second Edition ) 5§ 2 Z ) { Multiplexed /O ) /N5 FI%E
4 F1) {Event Poll) /MY, EAJ (Unix BMEREHRE, 2| 1 1457, I V0
Z R E R B MR EBHIT T AR,
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Redis R 23 RN —XTERF/BFE: —MRFB[TUSZNE P RELREEE,
F|AE PR LA RS 3R R R TR, ARG BNUBBCGHEEE FIRZENGSER, 3+
) 2 P 3R Bl 4 FL AL

WS /0 ZHEAEALRYHE A4S, Redis REBDERALKELHLR
HI R BGSIER, HS5BNE P RIEITREERE,

MFENESREHFTEENE N, REFBIXEE P IRESY THEM redis.h/
redisClient & (ZFWRE), XITMEHRETEFEYHRERF LR, LARITH
XU R EAANEESH, HPaH:

O FFRNEETHRT.

Q FFmEE T

Q ZFFamibrEeE (fag ).

Q #EMZEFREEMEHOBARENERE, DEARBIEENSHE,

0O ZPMYERTHR®GS . 40238, 528N, BRI RG4S LR

i3k T

Q ZISKSAZNX g X,

O EPREFRERER, URHTIERANRNBIESH

Q & 5thfT BRPOP, BLPOP S5 KM E M HABBEH.

O FFMOESRE, LURSIT WATCH ar40t B8 BEBEW .

O FEPWTEA SiTRShRERT BN BEREH .

Q FPR S0 RIERE.

Q F/maoaEntE, FWARSBERE—YOEENNE, DREPRAEHE

KA/ HBKAERE (soft limit ) BIATE],

Redis fR 28R AWM clients BRI R, IIMHBRHETHASRESE

BNEFRERESH, EPRTHRERE, REBRENMRENE 4, HKoLLES
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#H clients RRTH:

struct redisServer {

Il B
o

I/ —MER, RETHEEFBRE
list *clients; EP%2

R

/...
);
fEREF, B13-1 BT —-N5=E1F P T B IR %
%, MHE 132 MERTXNTRFBH clients HRBHET, B 13-1 E MES5HER

redisServer

redisClient redisClient redisClient

clients —> (B 1) —™ (ZF¥%2) ™ (EP3)

B 132 clients#&#%

FEHNEFRRENENTBREETNE, HIRRF SR XA X ARLRNE
PRI o

13.1 BFREE

ErWREATHWRBRIETLIA AP,

O —KEHEHEANBEYE, XEEERSSHESIEHX, TREFRIGTHREH A
T, EfIREABIXSLREME.

QA5 —REMEEBHAXNEYE, HNBREREENTERAN © BREM
dictid @, BT ESFHTFEAHA M nstate B, L RIAT WATCH fpo T
ZEHBM watched keys BHEH%E,

X E PR E S LBGE A MR BESTAE, ETIEMSEIBHEXNR

#*, MESEHMIETHGTNIA.

13.1.1 EEFERF
FBRAN fd BHHDR T B MEAERNEE TR

typedef struct redisClient {
/7 ...

int £d;
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/...

} redisClient; .

BEEPREBRAOARR, £d BEMNETUR -1 RERATF -1 WBK.

Q hZE iR (fake client) (9 £d BYEREN -1. DhEFHL B HSTHREEF AOF
XHERHF Lua B4, MARNE, FUXHEFRATEEETEE, BREURTE
B REBETHAR. Bl Redis REB[BSEFA I FTHBMNE %, —MHTH
A AOF U IREARERE, WA — A FHIT Lua AP L& Redis 74,

0O FEEPRE £d BENENKT -1 Y. LR REAEETR SRS B
s, FURF#HEMA fd BERICRE P RMEETHHRT . BVEGENERT
HRFAER -1, UBEEFRNERFHRFNEIRRKRT -1 HEE.

$hAT CLIENT list fp4 0T LIFU S BRIAT A EEBMF S EEE e, fromti e fa

BERTRFBEEE P IREANERTIIRE.

redis> CLIENT list
addr=127.0.0.1:53428 fd=6 name= age=1242 idle=0 ...
addr=127.0.0.1:53469%9 fd=7 name= age=4 idle=4 ...

13.1.2 R¥=F

ERANER T, — T EEIRSFBNE A REIBELFEN.
L IN7E F H B /R 89 CLIENT list fp & mBith, WAZE 566 name RS AHK:

redis> CLIENT list
addr=127.0.0.1:53428 fd=6 name= age=1242 idle=0 ...
addr=127.0.0.1:53469 f£d=7 name= age=4 idle=4 ...

{8/l CLIENT setname s ¢ W] LAAE PR BE— 18T, L FRES 4GB EHN .
I RRMRE P IRRAT CLIENT setname 14 2 J5 W% PRl 2% .

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 ...

Hp, B—1TEPRHEFRE nessage_queue, RITATLIFRERATTAENE LB
FIRE P BoAEFRAL TR user _relationship, BTN R AFAR
HAPEROEF %o

B RHETFIERER FWREN name B EH:

typedef struct redisClient ({
/7 ...
robj *name;

/..



} redisClient:

F13F B 7 & e 165

MREFHBANACEELT, BMAHEMEF P HREH name B H#:45  NULL 8

& MRH, IREFFRAIACHRETEF, B4
name BERHIBE - FHBXR, TWENRARE
REEPROET.

BB3RRT - TEPRRERH, RE
name BB R, B W E FHN "nessage_

queue",

13.1.3 #R&

redisClient

name

StringObject
"message_queue"

13-3 name BH#RH

EPREEERYE flags LR THEFRGMAA (role), UREFHEALRRE:

typedef struct redisClient {
/7 ...
int flags;
/o,

} redisClient;

flags BHERER IR HMRE:

flags = <flag>

WA LR EZMrEN —HHR, .

flags = <flagl> | <flag2> | .

BIMEER—TEERR, —BoBERERTEAROMAG.:

Q A NRF[HATEWREN, EMFFSAINREFRNE W, MARSFE
KB AEMFIFHE 3. REDIS_MASTER MERRFF MARKNE—ITERSF
#%, REDIS_SLAVE iRERAE PR RE— IR

Q REDIS_PRE_PSYNC Hr&iRAHF P IRARE R — M EAMET Redis2.8 B R 54,
FRFRARRMA PSYNC & 5 M MRFR/HAITRL . X5 RAE%E REDIS_
SLAVE #Rkab FHTF RN .

O REDIS_LUA_CLIENT IRRBREFFIRELITATAZE Lua B B A & Redis
% P k.

53 sh—E i irE Mg F T & 7 3w B U RS

QO REDIS_MONITOR #RERREF FIIEZEDIT MONITOR 4.

O REDIS_UNIX_ SOCKET Ri&iRAmRFBFMEA UNIX BETFREEE F iR,

O REDIS_BLOCKED #R&EFRFE FMMIEFES BRPOP, BLPOP &M E,

Q REDIS_UNBLOCKED iF& A EF FWE £ M REDIS_BLOCKED Rk & K 2R



166 & Bo#H LRBEEGHER

EhBE ik, NEMEZE, REDIS UNBLOCKED #R% RfEZE REDIS BLOCKED #5
HESITFFHHL TER.

Q REDIS_MULTI fRERREFFIREEDITES .

O REDIS_DIRTY CAS R&ERAFHFMA WATCH S MU BIEERC 28 BX,
REDIS_DIRTY EXEC HREZERFFEMS AN HIATHER, UL MrERE
AEFHELECLEBEIN, REXW MR CPRER—MEITIF, EXEC o
REPITRM ., XFMrE RBER P WITH T REDIS_MULTI #&MESR FEM,

O REDIS_CLOSE_ASAP ARERMARE F il i & m X K/l T IR F 4% AFaE,
B WL T —WIAT serverCron BB XX IF P4, BRRFHHRBEN
ZRAXINTEFFWEH. RFEREEMXPHFEANESEEERER, ALERS
&P

0O REDIS_CLOSE_AFTER_REPLY #REFRRA AP XX E P RPATT CLIENT KILL
e, REFPRREAMFBYGSHERPLETTHROHDBUNE. BEHH
FRWmBPFERLEnXPRIERERXEE K, REXAZTFR.

Q REDIS_ASKING fiERAFFREAER TR (BITERFEATHRMER) KET
ASKING f5%

Q REDIS_FORCE_AOF fn iR Hl R 45 #2486 M AT AT S 5 A B AOF LB,
REDIS_FORCE_REPL Fr&3A K LM F B4 HATHRITHI S E B4 A IR 5 28
4T PUBSUB #14 £ % F3#3TJF REDIS_FORCE_AOF #5i&, 4T SCRIPT LOAD
WA LMEE P E{THF REDIS_FORCE_AOF #5751 REDIS_FORCE_REPL #Ri,

Q EEXNRFRATHSEEIPIE, NRS ST E M MBI KX REPLICATION ACK
WS, EREXTWSZHET, WRFSFUMITH ERF BN M ZE WA REDIS_
MASTER_FORCE_REPLY #5i&, BMERBIELBIEENTT,

P ERBIT AR EERE XAE redis. h CHHE,

-

.

HASANBSF S, 2R —AFLBRATHERRITEMER, RLAEHSRAHNZR
kG4, IAFLSRLMBEAE AOF XH#, LF2HRIHINBEF B,

PUBSUB €# SCRIPT LOAD 8 & 1% %1% )

BEWALT, Redis R A2 I8 B HAT T H RO SBAE AOF H, HE

A LR E B T4 K3 4 Redis #4~, 12 PUBSUB 4r4-# SCRIPT LOAD 44 % %

P49, PUBSUB &4 2 RAABAHEIEE, 12 PUBSUB @A A RE S ATH A
REBEE—ATAFTREER, BUINELAMEEL BAREARSAAZIAFSRK
¥, B, MmH#BFE LML A REDIS_FORCE_AOF #.&, BHIHFXA44 BN AOF L4,
XHAER RSB AOF X4, RF B TILF AMATIEE 49 PUBSUB &4, #=4 4
) & &4k M, SCRIPT LOAD 44 &3tk .5 PUBSUB 44 %4L: % R SCRIPT LOAD %

_J
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réﬁﬁﬁﬁﬁ%ﬁ,ﬁ?@&Tmﬁxﬁé,ﬁﬂ€£~¢%ﬁﬂ#mﬁ%¢,ﬁ§$\
% %1% fl REDIS_FORCE_AOF &, BEHZIAG4H BN AOF 4, BARRERA
AOF L 4+8f, BFBT > LMEHEEA,

B, ATEEBSBAARS B TRERMEN SCRIPT LOAD 4435 E 64 By
A, B% B%21% M REDIS_FORCE_REPL # &, %3 SCRIPT LOAD %45 %)% Ff

AMRFE,

UTFTR— flags BHENHIT:

t EPRR-AERSFB
REDIS_MASTER

} EPREAMFIRGLEE

REDIS_BLOCKED

t RPREERTES, EESHRLUOHAR
REDIS_MULTI | REDIS_DIRTY_ CAS

t BPME—ANBEE, HFEMAKT Redis 2.8
REDIS_SLAVE | REDI S_PRE_PSYNC

¢ XELTTATIAT Lua WAL Redis 4R E PR
t CEARSBRLWHITHELTNA0F X, HEHLNESS
REDIS_LUA_CLIENT | REDIS_FORCE_AOF| REDIS_FORCE_REPL

13.1.4 WAZPX
ZPmRERBAZN XA TRER P REENGSER:
typedef struct redisClient {
/7 ...
sds querybuf;
/7 ...

} redisClient;

BAPF, MREFIRABFRRET AT HrEHER:

SET key value

ALK P HREH querybuf BMEHRE— T ELITAZRY SDS fH:

«3\r\n$3\r\nSET\r\n$3\r\nkey\r\n$5\r\nvalue\r\n

13-4 JB/R 73X SDS fHLL K querybuf BIEEMEET

BAZRBXHKDPRBWAAEDISHENREY K, HENBRARDIRESEL
1GB, 75 WAR %2845 XX~ P 3o
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redisClient
qu;;;guf —» sdshdr
free
0
len
33
buf _+*'lIBIIVI\r_l]l\n!r-.—IV'vi—FalIllll!u'IlelIl\rlll\nj'\ol]
A 13-4 querybuf B¥:RHA
13.1.5 WwSEHSBH

EMRFHEE P mEXZNTSERRFINEFIWREN querybuf BHEZE, REHF
XS ROAEHRITHN, FFERHNGLSSRLURGLSSRONES IRERIE %
REW argv BRYEM arge BRHE:

typedef struct redisClient {

/7 ..
robj **argv:

int argc;

/7 ...

} redisClient;

argv BRI 84, BHAPHEIARE-TFRHPEXIR, HPargv(0] BEHR
TS, MZEHEATNEEAHSNSE,

argc BN FTICTE argv WA MK,

EANPF, XTFHE 13-4 BiRl querybuf REESND, REIESITHRIER 13-5 iR
B axrgv BH¥EM arge Bk,

redisClient
argv —> argv[0] argv[l] argv(l]
argc StringObject | StringObject | StringObject
3 "SET" "key" "value"

H 13-5 argv B#EH arge BEERH

E¥E, £E 135 BRRWEFFRRED, argec REMEN 3, AR 2, BRHSHE
F "SET" & HHR—BH.
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13.1.6 f<SHISCHIREL

WRF /MM ABTTAITHBE argy BEHEM arge BENEZE. RS Z3HRER
argv[0] B, ZEASRPERMG SIS LRI

B 13-6 BAR T —1TmédERH, ZER-NFHR, FRAOBE I SDSEH, B
THAMNEF, FROERMSFXMM redisCommand M, XPMEHEFET HEME
AR . AR E. FLMZELENSEMNN. f4 0 ERITREMN SN K E5% T

H8.
LUBFEFSEPRIIREB argv (0] B Xt B K dict
redisCommand &, E&KE P WRERN cmd 18 "set" |~ redisCommand
FHE X1 -
typedef struct redisClient { "get" |—» redisCommand
/7 ... ) "
zpuch ™ redisCommand
struct redisCommand *cmd; il
S . EI13-6 @eR
} redisClient;

ZiE, BREBUATLIMER cmd BN redisCommand M, LK argv. arge
BREPREHFSSHUES, AHGSKARR, ITEPRBENHS.

B 13-7 BAR T RGERIE argv (0] b "SET" B}, BERGLSFIIREFRREMN cmd 3
4816 H¥7 redisCommand 5818,

2)i#%F | redisClient
dict cmd
cee : .13
1) ER"SET K8 o E redisCommand cmd
- e | -
redisCommand ##H#
"get" l—»| redisCommand
llrpush“
R redisCommand

137 HRGSHRR omd B

HX e RNERBREAXTRAFEBHYRAE, FFUER argv[0] £ "SET",
"set", HH "seT" F%E, ERMERBEMFN.

13.1.7 WHEPKX
PSRN aS IR SHRTFEE RSB HENE BT, §/F REER
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MEHERX A A, —ENRKRANREER, BN RWKER DR
0 BEEXPMIENXATFREFBEKERB/DNESR, i ok, RENTFRBRE. ¥

WE. HREESS.
O AR/ E X AT REBLEKELRRNESR, n— M E¥ROFRHBME,

—AHBRETLBNFIER, —MEETRETRNESES.
E P EER/PMEBX H buf M bufpos WNNBHEAR:
typedef struct redisClient {

/...

char buf [REDIS_ REPLY CHUNK_BYTES];
int bufpos;
/7.

} redisClient;

buf £—K/pX REDIS_REPLY CHUNK_BYTES FHHFH LA, T bufpos B
WHEERT buf FHEMEEANFTHER.

REDIS_REPLY CHUNK_BYTES W& HAJMIBRIAMEN 16+1024, WEIRYL, buf HA
BIBRIA I/ K 16KB,

A 13-8 B/R T —/ME A B 2 /MR KR RFE EHE +OR\r\n BB T,

Ypuf WANZERIELHS, REEFRDKKXTBIERGE out HHBEN, RF

B|RSFFHE AR PMENX

AERDNEWR S reply BRM  orseTion
—ARENFAFBIRAR, : ...
typedef struct redisClient { buf —4'+'I'O'l'K'P\rj:ln'P\O'l..*
bufpos
/1 ... 5
list *reply;
/... B 13-8  BEER/NMRHERH

} redisClient;

EAEAERRERENTFRBNR, RESTLU AT RBRF-AEFRKOGSE

&, MAKHZREEA/NMEHEK 16 KB K/MIRE,
BIRRT - TMEE=EANFRHENRN reply #E.

redisClient

StringObject StringObject StringObject

reply —»

139 wAEXNMREHRERHA
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13.1.8 B{pISIE
EFHPREM authenticated REAFIEZEMEATEL T BHRIE:

typedef struct redisClient {
/] ...
int authenticated;

/...

} redisClient;

SR authenticated BHEN 0, IAFRE K EL FHRIE; R authenticated
BIEN 1, aFREPROLSEL T HBRIE,

EABTF, HTF—MEHTERRIENE P SER, ZFEIRAEMN authenticated

Eﬁ%m@ 13-10 Efﬁ‘o redisClient
MZE P ¥ authenticated BEEMMEN 0 B, BT AUTH 4
25, BFIREREKITA HAb S BB F SHELENTT . authenticated
redis> PING
{(error) NOAUTH Authentication required.

redis> SET msg "hello world” & 13-10 *M%ﬁ

{(error) NOAUTH Authentication required. B?B‘JEFH#&?&E

MEFUNEST AUTH 4 BRI 8 hBIEZ S, ZP%WRE authenticated B
HIEBESM 0 2828 1, MHE 13-11 fim, XBTE PR IRERN — R RE B LSO SH

RT: redisClient

%+ authenticated BY¥thE N 0%} 1
redis> AUTH 123321

OK authenticated
1
redis> PING
PONG .
H13-11 B2EdH
redis> SET msg "hello world" BRIEMZE PR A
OK

authenticated RUNAERFHBBAT SN RIEIERMEH, MERFHBEIH
SN IETIRERIE, AR authenticated BHEMEN 0 GIRBRIME), REBHBA
SIERPITE PR E N HSIER,

XFRFB[BIHRIENEZERTUSHRAEE XX requirepass HETAHFEE
oL

13.1.9 Hia
B, BPSRAA LA A XN R
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typedef struct redisClient {
1o
time_t ctime;
time_t lastinteraction;
time_t obuf_ soft limit_reached_time;
/...

} redisClient:;

ctime MR T RIRZF FREEE, X MNETLURRAREHERFHRCEE
#T X%, CLIENT list @41 age RITR T XM

redis> CLIENT list
addr=127.0.0.1:53428 ... age=1242 ...

lastinteraction BH#IS®R T HF M-SR HFBE—WHITES) (interaction ) HYETE],
X EWE ST LRE P RS R RS ER, WATRRESME S RERSEE,

lastinteraction B¥EF AR EE FRMZEH (idle) AE, WER, EREF
WMERFBBE—WATEIILK, BLEETEOH, CLIENT list 4 ) idle RidF
TN

redis> CLIENT list
addr=127.0.0.1:53428 ... idle=12 ...

obuf_soft_limit_reached_time BYIEFR TR HEWXHE - KB AKERH
(soft limit ) BYBTE], RJEAr2R%H 2R M X /MR FI AR SR AR IX N RAEE R

13.2 BFihNGIRSXE

fR % B EE AR B R AIBAX AR FIRBNE P, RN E RS 21X
EPmEIik.

13.2.1 QIREEBEE %

MREFMEELFBEESREBATEENEEE W, BAEFREM
connect REERAMF R, MFFRSAAERBHLEE (B 2FGME), H
ZEPmABHENNE P RRE, HRXNFHE SRS EMB RS BRESW clients
BHEORE

EANPF, BRIYIHE cl 2 AT EEFREEEREMR S S, BaL— M HHHEE
EPw o3 EEIMFBIE, MEBWK 3 I RHEF RRERMB clients HEM
KB, WA 13-12 fiR, HPABRKEGEMNRRREEN o3 HLBKNERRE,



$13% & F & e 173

redisServer

redisClient redisClient [ “TedisClient |
1]

clients ™ (R 1) (ZP#c2) [ (EPHc3)

13-12 BEBRELWH clients &F

13.2.2 XAEBEERIH

—ANEHE R P 5T DA D 2R R e

Q MREFRARBHRERRIE, LK IRS RS IR0 0 R4 £,
T BLE P o o

O MBEEFIRERFB/ERZ T HAAFEHUAEINGSER, BAXITEFREE
RS AREH

Q WMREFWRHI T CLIENTKILL fr4# iR, BATHSEXE,

QUMRRBPAIRSBRET timeout ME XM, MAMUE SN SEREEL
timeout IR B HKEMN, FHWBH XA, A timeout A — LB M E
B MBEPREEMS S (TIF T REDIS_MASTER &), WRF R (TFT
REDIS_SLAVE #73& ), IE7E# BLPOP %54 M % (3TF T REDIS_BLOCKED #&
), WFIEERFT SUBSCRIBE, PSUBSCRIBE %iTiMm4, HAEREFBNES
FaiEEE T timeout EWME, EFIREBEASBMFIEXMA,

O MREFPREZNGSHERN/DELITRAZFXAREKD (RIAF1GB),
AXNE P GRS 28 %H .

O MREEZXAZFHRHGTSEENMIE TRHZDPXHBEXN, BLaX4I F
PRS2 %MH .

AN AE L Ep X HEHRERAIN, TN E G- MERNERE N ERABENR

A, BHit bk, IMENXATUAEEEKHNGSER,
HE, ATREZPRYBEELK, SACEHRFERE, REFSHAVEE N
S B A /N, FFERWRAR/NBHIEER, RATHER R REERE,

P95 2% £ FE W Fp A =k BR 461 2 7 St tH B vh X B /)N

O BEHERS (hard limit) : WRWHBER /MR TEERFTREKAD,
A% 2B AR P R o

Q HHERH (soft limit) : MR HEW XM A/MES THRERBFREAKAS, B
BRELEERE, RAMFH/EEAE A RRELEHWH obuf_soft_limit
reached_time BHEIER T F P RBLEAKURHRRETR; Z/EREFHES%kEN
BEFY, MRARBEPXO/N—EBHKERS, I ERrget R8RS 3
K, IRARF|EXRATF0; MR, MRS HENXKK/NER ERE
ZW, REENRERE, BAFPRRASHEXA, JH obuf_soft_limit_
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reached_time BREHEDSHEEER.
f#f client-output-buffer-limit M AN EEE . NBREHE .
AT R 5ITHEITIRBIN S P i R BEA R RS R AR, el
client-output-buffer-limit <class> <hard limit> <soft limit> <soft seconds>
UTRE=MEERG:

client-output-buffer-limit normal 0 0 O
client—-output-buffer-limit slave 256mb 64mb 60
client-output-buffer-limit pubsub 32mb 8mb 60

FTEHERTEE W EARG SRR REN 0, FRFRHEE,S RS
FZrpR KN,

E-AREBMRSRE P RELRRBEE R 256 MB, TIKHRBHIEEEN 64 MB,
RS e R 60 B,

FE=TREMRTERA SITRIIRNE MO EER R E R 32 MB, KERBERERN
8 MB, HMFRFIMAR 60 B, :

%TF client-output-buffer-limit MKW E L AL, WTUSERHIEECH

redis.conf,

13.2.3 Lua BARZE PG

BB %5 88 S AE AR AL GURR S BT AT Lua BIA & Redis ird-MthE i, X4
HE P USRI IR 5 2 REEMM Lua_client WY

struct redisServer {
1o
redisClient »lua_client;
/...
bi
lua_client AFFPRMEMFRETHEMERRF—EFE, RAERFR/BA
B, XNEFERASHRH.

13.2.4 AOF X/HhZE iR

R BERA AOF X #4R, £418 AT 1T AOF XA & #) Redis 4 610 E P35,
HEBASZRZIE, XAXAMIE .

13.3 EROM

Q RFW/REGEWEM clients ERERESNE/WRE, FRNNHEFBRES
BB RARE.
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Q EPMREN flags BHEFARRREREZERE S WREAE, IREFSWYRTTAL
BIARA

O WAZPXIERTEPREXRMHSTER, XMEHMEAX/NREEET 1 GB,

O #4HSHASBENRLSBIEFEFE P RIREN argy Ml arge BHEEN, M cmd
BHEMIER T EFPRERITHS NIRRT

0O ZAmAREX/NEMR B RNEMXBEMEpR AT, HPEER/DMERX
KR K AR/INH 16 KB, Tial 38k /NE mh X BB KK /N BB iR 45 28R B MR PR
H{H,

Q/HEPXBRHEASHMH, IRBHBERXAX/NMTTHRSSIZBAOEERSE,
MAK P EWESBIIIEE; BRIz, MRBREFRE—FHEIR, —HETR %%
WEAKERS, A% RSP,

0 H—1EPumBrt g EREE FRFEN, RE[DSIXNEFRUBANAES
HeRZA. MGEREXCH . RETASUEN@mSER . By CLIENT KILL &4
M EAR. SHETEEN ., MRS XAX/MNEHBRY, U EXEFERESERES
bz %

Q A8 Lua WA E FIRTEREFBOBANAIE, XIMEPRES—HEE, HBR
FaeXH,

Q #|MA AOF XHEHERINNE FORERA T thntsh5 008, A TESSRZIEXE,



F14E
Mk % %

Redis [RF MW AT S ENF I MEL MEER, BLBEE P RERNMOER, EREE
PRIFE FSIITES IR REEE, HETREEERERRS 4% A HHEH.

AEHE LIRS BFIAT SET fr & WL BAERGI T, BRRFFJLEGSHRY
#MER, EAENTESCHLER T, RESNELRLT THAKZE, RESFHEIR
R R MTHMER, %,

AEHE WX serverCron REPEATTNA, FHFIEXTRPPATHRIE, Hid
B SeRAE X T R 5 R 4ERF IE B TTH TR B

ARMBE R REREE I RETNA, B TR Redis RFEF[OZ LB
AE, ERRSHFEF, HARFETURREFRGSHROXBENEE, RyHHH
BT &M aREE T

14.1 HLBERNIITERE

— S RNREDRBER AR, BFrmARSsSFETR—RIBRME, 24
BF, MREMEAE P RISTUT 4

redis> SET KEY VALUE
OK

WLNE P AEE SET KEY VALUE BB MIE ok #iE], BEFmBEFBILTE
AT AT #4ke .

1) ZF i RS54 RiE M-SR SET KEY VALUE,

2) REB|BWOFALEE P IREKMMSIER SET KEY VALUE, ZEHEESHITHRE
#iE, FrEamSEE oK,

3) REFEHSEE ok RELEF W,

4) BP iR IR & EMG4EE ok, X EIZITHSHPME.
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AT R X SR R PITA T BEATHI I, TRATMB UL B 2 /- St PR %5 28 1E R,
T TR BT 2 F0 A

14.1.1 RiXGSHEKR

Redis IR & 28 A4 43Rk B Redis F 3%, XHAPEZFPRPEA -4 ERE,
EPRESHX M-S EREREMUER, REETEEDRFBNEZT, BIHIUERH
WA RE R A MER, WHE 14-1 B,

K S HORFHUR DU R

BARSHR ;
AR ———— > EPM RERE > REH

B 14-1 FPuiot Za SRR
BAGT, BEAPEEFRBAT @S

SET KEY VALUE
IBAE PRS- RN
#3\r\n$3\r\nSET\r\nS$3\r\nKEY\r\n$5\r\nVALUE\r\n

R XBEWUATRELRF S

14.1.2 ERGSEK

WEPMHSREBZRANEEERFENE RN EATEE T EN, REBEEHG
AR AR R PATUA T 845

1) EREEFPIHUERXNGSER, HRERFEIAEFmRENBAZMX BE,

2) SMAZR X R A4S ERBTHT, BREEGSERFASHGSSER, URMG
LSS, REFFBSEHSENMBRFAE PR REN argvBEMargc RERE,

3) FAGSIITE, RITEPRIEEN®S.

LR F—A/NR SET &4 T, B 142 BARTEBEHGSHREFERZE HR
SHBMAZNRRXZE, BPWRENET,

redisClient

querybuf |—» sdshdr

free
0

len
33

T s S S Y A Y S S S
A 142 ZPuWwiRE PGSR
Zg, HHRFEENEAZ X SR HT
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*3\r\n$3\r\nSET\r\n$3\r\nKEY\r\n$5\r\nVALUE\r\n

A E RS ERBRERE P RREN N argv B Efargc BB HE, NE 14-3 BimR,

redisClient
argv argv[0] argv[l] argv[l]
argc StringObject | StringObject StringObject
3 IISET“ "KEYII IIVALUE "

A 14-3 ZPEREN argv BHEM arge B

ZjE, REBEELARAGSPITIRERIITRSIRBHRTHER, UTILA/NHE
4 BB S PAT R T PATH TR

14.1.3 HSHITER (1) BERHSEH

WS PITREGNE —FEREREE A REN argv (0] ¥, 7EMSFE (command
table ) FERSHFHEHGS, FHRBANFSAFRAEWREN cnd BHERE.

WMEER—-NFH, FRANBRE - THSEBF, LI "set”, "get", "del" %
% TFHAMENE—N redisCommand 45, B4 redisCommand &WIERT —1
Redis fr& AL BER, # 14-1 iBRTRXMEHNE N FERENRRMER.

% 141 redisCommand &HPHITFERKE
%8 {EH
char * frSMAF, WA "set
PR, B SHERAER, W setCommand,

redisCommandProc 2BHE L typedef void redisCo
mmandProc (redisClient *¢):;

MESEWIY, ATREXSBRIEIRESTEHR. W
B MENAB -N, BARTSBABPEATET N, IR
WEMBEFEGHUR TS, LMP SET msg "hello
world" 2SR "SET", "msg", "hello world",
AR "msg" # "hello world”

FRHBEANERE, XMEERTHOOEE, s
WS REGSERERS, XITASETATERAENE
M, 354 BREAFE Lua WAPERISSE

X} sflags FRREITAHTRHN —#GHMR, hBFESE
o FREFA A SIRRITRENE MR t1ags BEMA
£ sflags RiE, B Zitdiin R el DU T &,
oL~ SRR

RS2 BIPUT T SV s

- 2R DATIX M & BrEe AL B AT

it

name

proc redisCommandProc *

arity int

sflags char *

flags int

calls long long

milliseconds long long




Fl14% m # B ¢ 179

F 1429 T sflags BETLAEAMRRME, HEXERRHE L,
% 14-2 sflags BEARIR

xR 34 HARTMRIANG S
w XE—NEAMS. THEBUBIEE SET, RPUSH. DEL %%
€ XE—REMS, FeBUBiEE GET. STRLEN. EXISTS %%
n %gﬁ;?ﬁiiﬁﬁfggg ﬁz‘ﬁﬁg SI;I;ZISS;:&E;;‘ RPUSH. LPUSH. SADD.
AR TERAS IE AT M S
a XE—MEHE S SAVE. BGSAVE, SHUTDOWN %%
P X R—A R GV RIThRE T R Ar S PUBLISH, SUBSCRIBE, PUBSUB %%
s A S ARATLIZE Lua AP BRPOP. BLPOP, BRPOPLPUSH, SPOP %%

KR EENARS, STFHRENEERM | SPOP., SRANDMEMBER, SSCAN,
HRINSE, MSEENLSRTIEARRE RANDOMEKEY %%

47 Lua A PR arS0, X

SINTER. SUNION, SDIFF, SMEMBERS

s S R R — KR, B
SRR KEYS %%
. &EM/%HIIJEBES‘#&AMB‘J:‘:IE¢ INFO. SHUTDOWN. PUBLISH 5%
SR St S B e e
t EEE RS SLAVEOF ., PING. INFO %%

AL EYREE (monitor ) X T RS

#3851 ( propagate ) EXeC

B 14-4 Bn TS ROET, FHLA SET @M GET iy SAERBIT, BT redisCommand
G
Q SETfr4MAFH "set", LB N setCommand; MESHKSHMEN -3, &
AL EZ=AHU LRERSE; RSHERY ", #R SETHSR—1F
A g, FEHEHRTXITRSZE, RESNB G ARERAESETRE, EhX
4TS S ARENHE.
Q GET WA FH "get", LK H getCommand B ; WSHWSENEHR 2,
Barme REZTWASH; Gk e, ERXR—-MHEMS.
HkgE > B SET fr A 800F, UBFLUE 14398 argv[0] FENBA, EMLS R
R, A EEER "set” @FF XM B redisCommand Z5#, EFEIRAEHN cmd #
L)X redisCommand 4589, MHE 14-5 BrR,
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redisCommand
name
4% "set”
. proc —» void setCommand(redisClient *c¢):
ngetn arity
-3
"getll
sflags
... "m"
"sadd" ..
"rpush"” redisCommand
. name
"get"
"publish"”
proc —» void getCommand(redisClient *c¢);
arity
2
sflags
nrn
A 144 fré%
redisClient
v FE " ser WM H
omd redisCommand 4
BAR redisCommand
name
o "set"
"set" . s
proc — void setCommand(redisClient *c);
llget" arity
‘e -3
"sadd” sflags
“wm"
L] rpushll A
"publish"

14-5 HEREFPHREMN cmd 184
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BECEFPHNAXNERERGTRNETHRER
BAGLAEANRRIBAAGERL &, LERANRSILTAXRE, 1B
ZARAXNE, REGANHLFRAERY, LRI redisCommand &#), 1k
doil, REAPBAGEFALLFR "SET", "set”. "SeT" X X# "sEt", #4 K&
B #3822 Bl — A redisCommand ##, iX4.% Redis Z P TUREE R X B&o
4, FERFHARITERGEE:
# UTEARSHPTRRTL—#

redis> SET msg "hello world"
OK

redis> set msg "hello world"
OK

redis> SeT msg "hello world”
OK

redis> sEt msg "hello world"

OK
g W,

14.1.4 HSHTE (2): HITHSERE

FHRIANIL, REBELBPITHLSTTHFTSETARE (REEZEPWREN cmd
Bt ). 28 (REEEFRREN argv B ). SN (REEEPRREN argc B
%) MWESFT, HREEEEPITHSZHN, BFETERT-LWARE, NRHEGS
BILAIERS . AT, XML

O REE SRS cnd 4 REHE M NULL, MEEMNIE, H2HEBARPRAN
WS BFRABMMMNMGLS LI, REFJAFRTEELSR, HHE SRR -
iR,

O RT\EE P cmd BER E A redisCommand 5 aricy B, BEMSFEKR
FAENSERIRERER, YSBNEAERN, FERTELELE, HENE
PR Bl — MR, Hmis, P redisCommand £ arity BHER{EN -3,
H2BPRARGSSENMBUHARTET 3NMHTT.

QO REZFPREGTELEL T HHRIE, RiESFHRIENE F 3R R BPAT AUTH fir
4, WMRFR#E B HEIENE FRRERTR AUTH & 25 &4, B4R
55254 0) 7 1 R Bl —NEHR

Q MEBEFRITH T maxmemory T8, MAERITHSZH, ERERFBUAR
HAER, HEATERHATRERY, NMHEEETRAOGSTLIRHRIT. W
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RAFERRY, BAREPITEELE, WEF5EE—EHR,

O WRMEEE L —KMAT BGSAVE At 4%, HHMFB/ITH T stop-writes-
on-bgsave-error JfE, M HBRFHFPHEIITHG®SR—IBHS, BARSF
B EAPTRX NS, FHRE PR E— R

Q R % P I% 23T E7E A SUBSCRIBE g4 1T [R5 iE, =¥ IE#EF PSUBSCRIBE fy
SITREK, I 2 MF 8 RS IATHE P % & kM SUBSCRIBE, PSUBSCRIBE .
UNSUBSCRIBE, PUNSUBSCRIBE M4, HAb@r4MSwR e 28iE4,

O MRABFRBEAEHTHERA, BABFFREENFSLAHFE LHIR (L
INFO, SHUTDOWN, PUBLISH %% ) A ¥R &#{PfT, Hib@SNSgREFH
4,

Q WRMRE A A AT Lua A TEE HFABRZRS, BARFHIASDIITE W
X3 SHUTDOWN nosave #3541 SCRIPT KILL 454, HHSMHMLsREiads,

Q MREFMELEWRITES, BARSFHRALSHUITERERM EXEC, DISCARD,
MULTI, WATCH [A~n4, Hiar &M ESBRSEF AP,

Q MRMEB[/ITH T URBDE, BARFBLHERNTHGLNSHSEHEE LS
W, YERTULHSEREZE, RESKRTUTBREFERTHST.

I e
AERFIHTRSBEEIMX THAPASGRERE, SHRSFBSLTFRE LA

X TF#ATH4, AEREZLE S,

14.1.5 HOHITER (3): BGOSR

EREHMRET, REBCEBBEITHSHNLARER TEFHRESN cmd BHER
W, HHaSHSRNSHRIEINRERTEPRREN argv RIEM argv REERA,
LUMFIFRERITRSH, EHRERTUTEARTLT

// client R#EME P RREH R4

client->cmd->proc(client);

RAPIT SRRSO LRFRAE P WRSH argv RERE T, FLlfaéd
HERRYPABTE - MERE RS REEHEIS AT,

BELIZRTH SET @S RHF, H 14-6 RATEHEFMETTHELSIH. SEHSHA
BT

XHFXABIFRBE, PATIED:

client->cmd->proc{client);

FTIITIEN:

setCommand (client);



redisClient

cmd

argv

arge
3

redisCommand

name
"set"

proc

arity
-3

sflags
"Wm"
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|-—— void setCommand(redisClient *c);

argv[0]

argv[l}

argv[l]

StringObject

ngEpmn

StringObject

HKEY™

StringObject
"VALUE"

M 146 ZEFiRE

BRGSO LRRBPSPATHEEORE, H-EHNNGSEE, XBRESHERT
EEPHRRENBEEFEXERT (buf BN reply RiE), ZEXARBESIE PN
HIEETFREMS B E A, XMEHBHITHMSBIFERAEF R,

Xt TEIHE SET 4B 7k, BBIAMH setCommand (client) ¥i=d—4 "+0K\
r\n" BE, XMEAELSEEFREFRREN but BERE, WHE 14-7 Fim,

redisClient

ot ] [0 [ e [ [ ]

bufpos
5

B 147 BRAT S EENEFRRE

14.1.6 WTHITHR 4 : RITREITIE

EPATRERRBUZE, REBEFEIGT —LFLETIE:

O MEMFH{RIFRE TEERNBETIR, BABENHFERSRERTTENRIRIH
TR EREN—&FHBERHE,

O REFERIRHRITHSHEROERK, EHFERT AL H redisCommand FHHH
milliseconds B, ¥ HrSH redisCommand MK calls HHMEFHEW—.

O MEMEIRIFIE T AOF FeAILIIRE, FR4 AOF FALBIRSHRIRIDATHIRESIF
READ AOF Zp X B,

O WRAAFHMARESHEEE B YAGX MRS 2%, B2RFHBLSERIRIBATHNSE
BATA MRS 25,

YUY EBAERRTETZE, BRESNTFUNGSHPTRRRE —BRET, ZER%

FRRR T LA gkt A SO A BB B L B R — M SR T o
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14.1.7 HFaQPERRXAE R

MEdE, S ENRRSERSAERFIE M RORHRNREE, JNE P Y
BEFARASELAEE, YEPREEFENTEREN, Ry SR 0GaSEEL
B, WREEEPRHHENX PGS AR REAE R,

UGSERRBTEZE, ILLERLESEFRREOEHENR, HhETF -
RS HRHITRES

HE 147 FIR B P SRERGIT, YEPROEEFENTEREH, FSERL
BB LW IR A S ESL "+oK\r\n" REAK R,

14.1.8 BFIRFBUGHTEDSGSEE

MHEPRERIIUERNGSEREZE, EoBX BRI HBREAKTENESR, 3
TERHRAPWE (BRBITEANR Redis HHFH redis-cli B %), A 14-8 Fim,

Bl S AL B i DU R FEEHACRNA LT EER
¥ ERE B S E RETTAORSR

BR%3% > B RF

v

14-8  ZPREBBOHTEH®S R ERTR

SRSELAZRIH SET s & 0011, MEFIREIIRS B ZKE "+or\ r\n" BHl EIKE A,
CaHX MBS "oR\n", RIGITPLHFE:

redis> SET KEY VALUE
OK

PA_EBER Redis & P i AUR G ST S HRNOENIRT .

14.2 serverCron R

Redis R % 24 # serverCron BMBBRIAER 100 ZPT—, X EEATEH
% BRBEIR, HRANFMEE B FMRBIFER,

EHETRAAREEX serverCron BPEMTHRIERATZENA, HF4 A
redisServer £&# (RFBRE) PHI serverCron REAHXHKIRH.

14.2.1 EFIRSEENAET

Redis RFABRPAALINBERERBREMN YAIAE], MERFKBARAN LeredEBT
BT RZZEHA, I3 TBRLREARAOPIITRE, RFFBREPH unixtime REM
mstime B FE LT R AEHF .

struct redisServer {
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1/ ...
/] RETHRMENREY N ovix HER

time_t unixtime;

/! RETEDRKEG RE LW oNrx o E R

long long mstime;
/7 ...

}:
H K serverCron BRI ST 100 ZH— KM EBEH unixtime B M
mstime B, FFUXBWNRECEMHNEABHEFLAH:
O BEJRALSAEITEIRE, EHRFHH LRU ii5h, REREHARFALITS. iHH
AR %5 2% LLeitE (uptime ) XX B EPFREERARHTIE L.
Q X Fh@EELHNE. Hm@EiREEXHMTESNTENEMATIERN, RF
HERESERPITREEA, NMRBEAERNRL LARE,

14.2.2 EHT LRU BI$

REBFREFH 1ruclock BURETRSFFHN LRU 4, XAMBEBEMETENBY
unixtime B¥E. mstime BE—#, FEMRF BN EIBHEH—FD.

struct redisServer {
/..

/] BAE 10 B EFHF A,
// ATFitR@e S (idle) oK.

unsigned lruclock:22;
/...
}: )
A Redis MRVBEF 4 1ru Bk, X4 1eu BERFETHNRBE K4S
FIE 1] .
typedef struct redisObject {
/...
unsigned lru:22;

/.

} robj:
YRS FEHE - BUEERAS R E (B RSN RN AN S 2 E ),
BRSABRERY Lruclock MEEICR M EMENMRE 1ru BEICFRME, B8
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BERRR XA R )2 Pt 8] «
redis> SET msg "hello world"
OK
$ SR ARutE
redis> OBJECT IDLETIME msg
(integer) 20
t BT

redis> OBJECT IDLETIME msg
(integer) 180

# WE msg W@
redis> GET msg
"hello world”

¥ BLETERRS, SHekH0
redis> OBJECT IDLETIME msg
(integer)0

serverCron RIS UE 10 B —KAWFHMEBEL 1ruclock BRHEMNME, BIXA
b AR R, BT AR AN RYEITE H 3R LRU B E)SERR _ R 2 — B st B .
1ruclock BHPE S FIERT LB INFO server f74 1) 1ru_clock BW#AE .

redis> INFO server
4 Server

lru _clock:55923

14.2.3 BEFESHRESHVHTHSRE

serverCron ¥ *H M trackOperationsPerSecond B &L 100 Z2FH— KK
BERNT, X TR ER A, MBIFICRRGRERIE—BeLEE
WA ERYE, X MEAFLLEN INFO status 143 instantaneous_ops_per_sec I
#HE:

redis> INFO stats
# Stats

instantaneous_ops_per_sec:6

FERGSERBR, EREN—BHA, REB|LET XEAITHE.
trackOperationsPerSecond BREFRHF I REP WA ops_sec FLMBMEAX:

struct redisServer {
/.
/7 kiAot

long long ops_sec_last_ sample_ time;
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/7 E—kdhRe, BREBCRTHLHEE

long long ops_sec_last_sample ops:

// REDIS OPS_SEC_SAMPLES X/ (RNEX 16) R B &4,
/! BATHENFABLRT —REHER,
long long ops_sec_samples[REDIS_OPS_SEC SAMPLES];

// ops_sec samples WAy %KT|MH,

I BRBBEREEN—,

// EMET I6HERY 0,

// it ops_sec samples AMBE M HBEA.

int ops_sec_idx;

/7 ...

}:

trackOperationsPerSecond R B K iz1T, ML IR ops_sec_last_sample
time B R MY £ — KA MR 55 288 69 A7 AT ], LK ops_sec_last_sample
ops RN E—RMHENERITHSBBAMFR/YNERTHSEE, HBEHHEK
trackOperationsPerSecond WAZH], MEBRFHF-ZPLBT £S5 ER,
REWXAEHERE, 1000, XREE T RSFBE-PHARBLERZ D MaSERGMHT
B, XMETHESEEI— T HBETMBPHDE ops_sec_samples R4 HE,
WM& PIRIRAT INFO fr 48, &M SMA getOperationsPerSecond B, R
# ops_sec_samples HBHAF KL R, HHH instantaneous_ops_per_sec
B, TR getOperationsPerSecond BRFHILHILH .
long long getOperationsPerSecond (void) {
int j;
long long sum = 0;

// HRFAREMEMNE R
for (j = 0; j < REDIS_OPS_SEC_SAMPLES; j++)
sum += server.ops_sec_samples([j];

/1 RBAE T
return sum / REDIS_OPS_SEC_SAMPLES;

}

B #% getOperationsPerSecond BRI E X[ LLF Y, instantaneous_ops_
per sec RH:M{EEEHH R REDIS_OPS_SEC_SAMPLES WK FH{E K H R B
Hjﬂgo /\E—ﬁkﬁljﬁﬁo

14.2.4 SBEFIRSB/ATFIEEICR
B BREPM stat_peak_memory BHEICR TRFBHATFEMHE K.

struct redisServer {
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/...
[/ BEAAAEE

size_t stat_ peak_memory;

/7 ...
}i
BK serverCron RHIATH, BFHSERTMFHFUNHAMANTRR, HS5 stat_
peak_memory R BB MEFATLLE, MR LYWERHNANFR R stat_peak_memory
BHicFHEELR, BARFEMYRIFRANATFERRICRET stat_peak memory Bk
Emo »

INFO memory fit 4 ) used_memory peak fl used memory peak_ human B %
S BI AT RERIT 7 T IR %585 0 N AE A .

redis> INFO memory
# Memory

used_memory_ peak:501824
used_memory_ peak_human:490.06K

14.2.5 4P SIGTERM {58

#EiE shAR % 258T, Redis & MR85 BM SIGTERM {55 KB4 B8 sigtermiandler
R, XMEFSHBERATEMRSHFED SIGTERM G5, THMFIIREH shutdown_
asap RiR:

// SIGTERMES A H B

static void sigtermHandler (int sig) {

/e E

redisLogFromHandler (REDIS WARNING, "Received SIGTERM, scheduling shutdown..."):

/1 ATFREHRR

server.shutdown_asap = 1; -

}

K serverCron MBGETTR, BFRSMRFIIRAEM shutdown_asap REEHIT
BE, FRERENEREREXAMFTES:

struct redisServer {
/...

/1 REBREBHRARR.
/e, XARSE,
/1 h o, TEFHE,

int shutdown_asap;
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/...

}:
UTRBRRT RS BEEB SIGTERMFEZE, XAMFHIITEHXHEALRE:

[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...

MHBEEERIUER, MEFREXF B FZHSHIT RDB BALRE, SHERSSE
PR SIGTERM S MRE, MEMFEHR—EB sIcGTERM F S BIXH, MAETRED
BHITRHRALRET .

14.2.6 EEREPHRTR

serverCron R B X NITE S8 clientsCron BB, clientsCron LN
—EHBNE P WETU TR
Q MRFFIRSBSFEZEHEEC LB (BK—BENEBE RS SHEE
53 ), BLBRFREXTEFF N
Q MREFFREL KBTS FERZE, BAZNHNEKHXMEET —ENKE, I
LBFSBREPRYITNEAZHNX, HEFUR-TRIAKDMIBAZEHEK,
MBS L& P iR A Z P KR T EZHNE.

14.2.7 ERHUBERR

serverCron R BXRMTHLSWA databasesCron R¥, XMERELH REHD
H—BABAREHTRE, MREPHTHE, HEARER, XNFHRHETREERE, B9
TN X SR ESEAT T M

14.2.8 HITHEERA BGREWRITEAOF

TERR 55 2R NAT BGSAVE S 093E], W% P 35 IR %528 Rk BGREWRITEAOF 54,
R4 MR %548 ¥ BGREWRITEAOF 5% AT ES B TR B] BGSAVE STz a.

MR %2869 aof _rewrite scheduled IFIER T &R B R T BGREWRITEAOF
fird:

struct redisServer {

/1l ...
/! WwRMK 1, HALRTH BGREWNRITEAOF @4 M#ERT,

int aof_rewrite_scheduled;

/...
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}i

BIK serverCron BPPATH, BB ESWA BGSAVE iy BGREWRITEAOF fiy
SREBEAIAT, WRXBWM LS MBERIT, HH aof_rewrite_scheduled R¥EM
fHX 1, PAMF/RSPITZHBHELEN BGREWRITEAOF 4,

14.2.9 RESFANBRENETRE

MR 2RAMA rdb_child pid B aof_child_pid BYEICFIAIT BGSAVE fr
4 F1 BGREWRITEAOF 4 WM FHBM ID, W REERT LIATRE BGSAVE 4R E
BGREWRITEAOF 34 RE EHENIT:

struct redisServer ({
/7 ...

/7 ERWAT BGSAVE A B FHE M ID:

/! BRBFBEZHERLT BGsAVE,

1/ BALAEABREEEN -1,

pid_t rdb_child pid; /* PID of RDB saving child */

/7 RFHAT BGREWRITEAOF #4 W F# B W ID:

/1 WRREBEAAERST BGREWRITEAOF,

1 BoaZAREEUA -1,

pid_t aof_child_pid; /* PID if rewriting process */

/o

}z

8K serverCron RYPPITH, BFHLSBAE rdb_child pid M aof child pid
WA BRI, RERP—MBEGERN -1, BERSIGT K wait3 B, RETFH
BREAGSRKRBRFH/ERE:

Q MRFFEBSBL, PARREN ROB XA CLEMTTE (XT BGSAVE firSEHR),
WFH AOF XHELEE Y (T BGREWRITEAOF 4% ), REBEE T
HNA4HEEERE, LLINAFK RDB XH£#A K RDB X4, RE¥HFEER
{1 AOF XH4-# ¥ A 1) AOF 3.

0O WRBAGESHE, BAFERRANBERTE, BESEE.

B—FHE, ME rdb child pid M aof child pid B REKMEBY -1, B4

A MF BBEEHITIRAMERE, EXHERT, BRRTUT=/MRE:

1) BFEREFH BGREWRITEAOF LR T, MEHMIE, WBAFH—KF K
BGREWRITEAOF #{f (X#ME L — NN RITEBINRE ).

2) REMFB/OAIRFRUREECLEWME, NRAGWE, HHRFBEAHAER
R ALRE, ARG BRITIE—RH ) BGSAVE ¥k (H &4 1 TREL51 2 —K
BGREWRITEAOF, FiUFERXMEET®, BRSEXARSG SBESCEEIITRAMRET )

3) RAMF[/TEMN AOFEEHXMHREWME, MRAEWR, HERSFBREAENT
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AR ARLE, IBARSF M IFIE—KITHI BGREWRITEAOF Btk (BN %AF 1| #%kAt 2
HWATRLTIRFHORAMBRE, FUEIMEED, RONIEFBKRARFERETCLENIT
RFALRET )

14-9 LIRBEK T IRA XM RESE,

% R EPITEMFF AL BRE

# BGREWRITEAOF #HEiR?
G
BERENFGELWE?
” B &
$h4T BGSAVE AOF BB FELEME?
7 &
#1147 BGREWRITEAOF e

A 149 HEEERENTRALERE

14.2.10 1§ AOF ZHRPHRNBEAN AOF ¥

MERFIIFIE T AOF FHALLTIfE, W H AOFEMNXHEEMAEEHFEANEE, B4
serverCron BHESTAAMMNANERF, ¥ AOF ZWRX PHANAE AR AOF XHEE, %
11 XA AR RA

14.2.11 XARPEFR

HX—, MFEBESXAIER KR X AMEHBREABE G, 513 EXNLAEH
L

14.2.12 1410 cronloops jHEIERAGE
%529 RAEM cronloops BB R T serverCron BREIITHIREL :

struct redisServer ({
/7 ...

// serverCron B WNETKREKITHE
// serverCron BHEHEIAT %, XAMRMHMERE—,

int cronloops;

/7 ...
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cronloops R B MEMRFHFHE—EH, RAEERHBERTLH “BHRT
serverCron ¥ N KT —KIBERB” KL, HEmPl T ARBHR.

if cronloops % N == 0:

+ BATHERD ...

14.3 WBLIRSE

—A Redis RF NS BIRBEZ K FRKAGSER, FESL—RIINBRLME
BAE, LinmfemRs SRS, BZAFEEHRSSEE, QRHENNEESHRTRE
ERESE, FVWETROMEEN BRGSO BENHRTBEATIRRNN B

14.3.1 IBHIRSBRELEE

VHRUBRFBZNE -—PREBEE — 4 struct redisServer KRB L HZE R
server fENMFIFARE, HIEHWPHENRETERINE.

Bk server BRI THEH redis.c/initServerConfig B¥ISER, PUTRX
A R F K B — AR5

void initServerConfig(void){

/) RERBEBWBAT id
getRandomHexChars (server.runid, REDIS_RUN_ID SIZE);

/1 REST id im LB RFH
server.runid[REDIS_RUN_ID SIZE] = '\0':

/ REBRAREXHBE

server.configfile = NULL;

/! REBRARSBAE
server.hz = REDIS_DEFAULT_HZ;

/! REREBHETEN

server.arch_bits = (sizeof(long) == 8) ? 64 : 32;

// BRBRARS BT

server.port = REDIS_SERVERPORT;
/...

}

PITFR initServerConfig BRESERA EE T .
O RERFHFMNETTID,

0O RERFBHBRINEITHE,

0 RERSFORAEEXHHEE,
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O RERFHENETEM,

O RERF[|ORIAROS,

0O #HERFIFHRIA RDB FFALKMF AOF FrALKM: .

Q WiRAR %888 LRU B4,

Q flgfHmdE.

initServerConfig ¥ EMNRFIFREREEL AL LB, BAH. KEFF
R, BRT@SRZI, initServerConfig MBEBAUBRMF M RENHMLIRS
H, R, BEMAR. Lua R, HEMNRXEEEEWEZ S NETA LB TR,

% initServerConfig RMMITREZIE, BEBRT U AMBILKE B
B—RAREE,

14.3.2 BABBESEDR

FERFRS RN, R/ LURS S SR B S REH 18 B BB U R E SR 5 25 BRI R
B. 27067, mRRIELRPEA:

$ redis-server —-port 10086

WARMRELACRESEW SR, BRTREFBHBTHROE., 55, mBRNE
KIPRA :

$ redis-server redis.conf

3 H redis.conf SUFFEEFLTRE:

P MBS BHEEEREREN 32 A
databases 32

# XH RDB XHWEHNH

rdbcompression no

R2RATBELTE B B SN RBE T RSB ERE, D& RDB #HALE
W ELETIRE,

% #37ER initServerConfig MFIMRILSE server BRZ G, RETFHREBAH
PHAENRESHMESE XM, FRERPRENEE, X server FRMXEBH:HEE
T,

B, EVHRK server RN, BFSIIEMRFH/HO S M port BHERBBIAE:

vold initServerConfig(void) {
/7 ...

/7 BRIER 6379
server.port = REDIS_ SERVERPORT;

/7 ...



194 ¢ Fo¥s FhligAe SR

Rik, WRAPER SRS AR EILT port #E THME 10086, IP4A server.
port BEEMEMSBER N 10086, B EEMFIRMROS MBI 6379 B NH 118
ER/ 10086,

#lan, FERR server ZBRET, BFSIREREEREL donum B BRIAME:

void init8erverConfig(void) {
/...

// BAEA 16
server.dbnum = REDIS DEFAULT DBNUM;

/...

}

A, MBEAPERSRGHN NIET databases 2 T8 32, A server.
donum BHRMERSEER A 32, DHEBRSFB[OBBEBEMNRIAN 16 MEHH P
HER 32 1

H AR BRI K RS2 RE RN RS L EF 28 port BHEM donum E#E—#E:

Q WERAP A X RN ETIEE T HME, B2MSIERE AP HEENER

EEAN AR

QDMERAFrPFBREEAIBHENMHN AT EBEFRNE, BARSFEREHZ

initServerConfig ER¥CHEH I ERIBRIAE.,

MEBJEBARPBENEBEEN, X server REHMITEFZE, REFERATLL
HEATRIRISE = rB——W IR IR - R R .

14.3.3 ¥IALIRS SRS

EZHRAT initServerConfig MBWIRI server &N, BFEARBRT #4LHE
—MNESH, AR TwmSRZSI, REBRECCSHMEEEH, Lin.:
Q server.clients &%, XMERICRTHASRE[HEENEFIRRELEW,
HENEFITTHETLETT —1 redisClient LHLH,
Q server.db B4, HAHAPEETRFHMNITEBIEE.
Q AFRESEITHE R M server.pubsub_channels F5t, KR THRAER
iTR{EE M server.pubsub_patterns ##,
Q AFHAT Lua AR Lua FFIE server. lua,
O ATHRFEEAHEM sexver.slowlog B, ‘
YIRS R/ BT EX—H, MEEPKIEE initServer B, MU LRBIHHIE
AN, HEEBEN, NXSREER I ERE REIBILE.
RF S DAEA B BEEHHRELET, REBOTLRAH K EHECE LT,
RIG A BBIET T BB HHITHIR L. INBAEIAT initServerConfig BB BEX HE
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WKk, Ba—BRAFESEEERGN T ASREHE XM FIFRERYE, R
FRREEFABRNEUCARNBIESH . HTREHIAXFMRAOERL, REFF/EET
¥ server REMNTHILT W EHRTT, initServerConfig B FERRIBIL—BE
#£, T initServer MW FE A FIRLEIESEW.

B THHRABABEMZ I, initServer B T T —deHBEENBRE, HPaH.:

Q NREFFTEHABRSS LIS,

O SR EXR: XEXREOE Redis REB/EWHBIM—E, LN "ok BR
FFZMEXER, GF "ERR" AR FHABENR, GFEH 13 10000 HFFHT
RE%E, REH$EIEHAXBHENRERMRELIBHRNNR,

O FTFFRFI[/OMUTRO, FIVUFTEEFRBEEENEBHLRE, SHREBE
KRBTSR FORNER

Q 4 serverCron LI IS4, FRFMRFIFERBITHIAT servercron R

Q R AOF HALIHEEERITH, AT HIAAA AOF F, MR AOF LR,
I ARIBHHTFF — BB AOF 34, & AOF B AMF#ES .

Q MBLREBEE S VO BB (bio), ¥R VO BEMIFEE.

Y initServer RPPUTHEEZ)G, RFHHEH ASCI FHA HEFITERH Redis 9

bR, LK Redis MRASEE:

. .{:. LT - Redis 2.9.11 (bl39a2ac/0) 64 bit

( ) Running in stand alone mode
| . . o Port: 6379

L PID: 5244
I I

| [

I f

| [

http://redis.io

[5244) 21 Nov 22:43:49.084 # Server started, Redis version 2.9.11

14.3.4 RREEREENRTE

ETET X REZRE server TRNVKRUZE, REBTFTZLHA RDB HERH
AOF XXff, FHREXHiC RN RARE RSB HEREERS.

BEMFBREDHT AOF AR, RFJ|VBABEN AN BIFCHLAE R
NG

Q WERFIHRSHT AOF FALThEE, FAMFIHMEAH AOF Xk R FHEBERE.
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Q HRH, MRRSB/BAGH AOF AL, IAMEFHEH RDB SCHRER
BEERE .
LM FTREEERSEIRTAEZIG, W1 HEPITEHBASEIHE R EE
PERS BT RE S IAT K .

[5244] 21 Nov 22:43:49.084 * DB loaded from disk: 0.068 seconds

14.3.5 HITHEHEER
VAL BIE —%, RSFBEITEHUTAE:

[5244] 21 Nov 22:43:49.084 * The server is now ready to accept connections on port 6379

HIFEHPATIR 52 EEZR (loop o

2, RE[AOWBLTAERBTR, MESAEFRTLUEZE P REEEER, i
ALFE P IR R SR T .

14.4 BEBLIOM

Q M ERNRRBZREECTUTEERE: 1) FrmEadidRERARES;
2) REBERAGSIER, FAMBGLSSE; 3) SSMITHERESEERGONE
R, RAEPITEHARPOFHRHMSEE; 4) REFEMSEFIRELE M,

Q serverCron BHBINERE 100 BT —K, EHNITHETELEETRSBRE
58, LHERFHEWKN SIGTERM S, BHE P WEERAKEERE, BaHFHh
TRACBRIESS,

Q RFB[/MNE B BBELEEFRETSERBEIITUTERE: 1) HBLREBIR
F; 2) BARSHEE; 3) WHERFBEEBEN; 4) DEBEERE; 5) $#
TEAER.
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7 Redis 7, AP LA RAT SLAVEOF g SRR B slaveof MW, it— T RF
LB W (replicate) B — N R%E 3%, BATHREHEH i
HOBR %5380 1 AR4 2% (master), TiXfEMRSFMAiTEM [ EMES MRS 28
BOBR %5 2% M B AR MR 5528 (slave ), JMA 15-1 B, B 151 £ERSIERIANRS 2

BEHAEH P/ Redis IR 5 88, a2 5 H
127.0.0.1:6379f1127.0.0.1:12345, WMRERN=ME2E 127.0.0.1:12345 R
PR dr4:

127.0.0.1:12345> SLAVEOF 127.0.0.1 6379
OK

RAMRS25127.0.0.1:12345 %MK 127.0.0.1:6379 MMM E 2, MREHR
127.0.0.1:6379 M<K 127.0.0.1:12345 R ERFH,

BEAT S v 0 E AR 95 88 U MBI FE S (R P R 0 3, S IR R BRIE 3
BERE ", RERK “—H".

i, MBRBIIEERFR LPATUTHS:

127.0.0.1:6379> SET msg "hello world"
OK

B2 RATINL B BE AT LATE MR 5528 LK msg BAYME:

127.0.0.1:6379> GET msg
"hello world™

AT EAFE A AR 55 8% E3KI msg GREO{H -

127.0.0.1:12345> GET msg
"hello world"

H—HE, MRERIEEREFIFTMERT & nsg:

127.0.0.1:6379> DEL msg
(integer) 1

BBARNERR %38 EBY nsg BEHMER:
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127.0.0.1:6379> EXISTS msg
(integer) 0

MRS 28 b ) msg BRALNIR S BIMBR -

127.0.0.1:12345> EXISTS msg
(integer) 0

XTFHEBEERMAEERFERE, Redis BH MY LA (E#) X (http://redis.io/
topics/replication ) D&M TRIFHAMNA, XEAFHEKR.

ZEH N B Redis 76 2.8 JEA B AR FITh 8B a0 LB EHR, FH-UL8A (HRRE &
TIEBEEALTENTER B EHT A MR350, &8 L ERAMEBHENR.

B:E, AWM G Redis M 2.8 JEUATF 16 4 A 6957 AU 1 Zh B8 2 a0 4] 388 ok B8 43 2 [R) 25 0k
R IHEE SRR RIRR R, RS ERE L LHIFE,

MG, KEHGFIZ SLAVEOF w5 EELIL R, HAEXERE, WAEARS
BOBEROLE LR, HFMNET OB ERM L TIRHETHA.

15.1 |BAMREHITHREFISCER

Redis AE HDIBE> HEHE (sync) Ffr44¥E (command propagate ) BN R4E:

0 FRBREMATHNRFBOBIEERESES E ERFH LRI BIBERE.

Q S EHRENATE RS BOEEERESHEN, FREARFBROBEER
SHAAR—HA, ikFE ARG FOBAEEE R B —BRE,

AT R F MG S BRI RERTIERN N A

15.1.1 [EF

WE P IR MRS SRR % SLAVEOF 4, BRMNRFS /AR LRG58, ARSFHIY
AREPATRIBERE, AN, MRS OBEEERAE T 1R 5 3% 14005k oo 3 B
RE&.

MRS 285t EMFE BN S REFTEE LM EMEFBERE SINCHERZR, UTR
SYNC 4 AT 3K :

1) MRS58 MR %88 R % SYNC 14,

2) B SYNC 4 8 £ R F 23R IAT BGSAVE @4, IR EEM— RDB XX, FH{#
A—12XiCFANAEFBRTHRAES RS,

3) HER% /M BGSAVE iy S PATEER, FIRF IS BGSAVE @44 M i RDB
XHREBIRFERE, WRFBETBSGFRAX RDB X, ¥ACSHBHEERSEHRZE
fIR %5 28 04T BGSAVE A4 BB R

4) EMEFRICREENKERNIAERSZEAIMESR, NRFBUTIRE
4, #HEHCHBIEERSESZ TRFHBEELHALHRE.



200 ¢ F=¥5 FNHEBAHEA

B 15-2 B T SYNC @r&HATHAR, EMRFFBHEELIR.

EESYNCHS

EFRDBXHF ]

SRR

BRAERT
W E SRS

Bz

B 152 EMBRFBENLT sync RS HEEEFE TR

& 15-1 BT — MRS SHTRLZ BT
® 151 EMBEBOAL TR

] £ T I E 2]
TO BE#®EZ WmEBES
Tl $#AT SET k1 v1
T2 AT SET k2 v2
T3 $1F SET k3 v3
T4 M5B EE SINC &
BB R 25 28 R R SYNC 4, 4T BGSAVE fr 4,
TS S aE k1, k2. k3 I RDB 3044, HERAZHXio®
ETHRITRFE SRS
T6 AT SET k4 v4, FHHEXA 4 FBE X B
T7 AT SET k5 v5, X MrSHCRIE MK Hig
T8 BGSAVE @y S PAT5EHE, MM IR%E %2 3% RDB {4
™ HWIFRA R %3 &%k RDB X
%, B k1. k2, KI=HE
TI0 PIMRFERAXBNEXFRFNE RS SET k4 v4a
SET k5 v5
™ BHOFIIT IR 78 B ka9 B4 SET
4, B3| k4 kS e
o FA#ER®, BETMNBREFEWEN
rz | PPRE REXNREBWENUEERCETR | o e mm A TH L, k2. k3, ke
kl. k2. k3. k4 M k5
Al xS
156.1.2 #SEE

ERSRERTREZE, EARERNEHHIEEEAE—BoRE, BXFH—B0FR
R—BAZY, SYERF[|ITEFRZENT SN, TRFBOEEERA TR

B, HIRHAEMRSEREFE—H

AT, BR—ERGFEA—TIRERRRISERFESRIE, ENOBIEERRSF



THFRIKAEAE k1 E k5, A 15-3 FiR,

#

5% A«

M e 201

WMEXE, FFrwmEREFHFREMS DEL k3, BATRMEHJERITXA DEL i
425, EMRSHOBEEHHEAA B ITMFSORBEECLAFLITR K3, HX
MEADRESENRFROBEERE, MAE 154 FiR,

EMm B

MIR28

g

WimeE

kl

kil

k2

k2

k3

k3

k4

k4

kS

kS

B 153 A F—BUREN MR SH2E

& B/BA—BHREE@S, RELNRSEHHR
7, SARFH/UTTHRNENSZE, M

R 55 880 B K 1 B — BOR .

ELEHHFH, EMFSERIIGTTHS
DEL k3 MSFEENRFHA—, FFLAEMER

EMER

MR F2%

iR

BiE e

BE@S

k1

xrw | DELE

k4

B 15-4 LFAR—BREHFEMNRSEE

HTiIEENRFHEREB—BCRE, ERFETENMRS [RPATRSEEBRME: X
MEFHLHECHITHERS, BHEEREN

ES 250

PR

ki

k2

RES
DEL k3

MBtE3%

Lieid

ki

kd

He 1o BB %5 28 R X MR A4 DEL k3. MRS pre

|PTREX M SZE, EAREFIRHEFRER—
BORE, REENREFNENEEERAEQS

@x3 7T, A 155 iR,

15.2 |BARSEHITHAERVERFA

TE Redis 7, MARF385%T EREIBAIEFITT LA B LU T REMES -

Q WKEH: ARFBUNNEEZ S SEMTERS S, REMNRFBLNWEIFNE
BEBmE—KEFHNERFERF.

Q MAFEEH: LTS EERBNENRSEEYNERET RS TES, BN
REIEL A EEERETELT ERFE, HYSEEHERES,

X FVRERKR, BEERDIEEERIFHERLES, B THESERHENE, H
IS RIThEE B AR WAELE E MR F B EH E B —BCRE, EHEHNERK.
EHFEX R, HEE 152 BRNHKEEIHAITF.

k2

k4

kS

B 155 ERFEBANRFHREMNS



202 ¢ Ry SNMBAGEA

+®15-2 MRS WEWR SRR R SB/OFT

B El %S I E L]
TO MR G ERRRE e R AGE
TI PATIH M SET k1 vl PIT M BEEM SET k1 vi
T PATIHEM SET k2 v2 PAT ERFAERE SET k2 v2
T10085 $ITHLHE SET k10085 v10085 BATE R % % R M SET k10085
v10085
T10086 SUHEHE SET k10086 v10086 AT MR 4 2R 153k M SET k10086
v10086
T10087 FENRIF I 3 AR 4528 5 Bl T
T10088 4T SET k10087 v10087 Wik, SLEHFEETIRSSE
T10089 $AT SET k10088 v10088 gk, EREHEEERAR
T10090 PAT SET k10089 v10089 B, 2REHEETHESE
T10091 ENRFBRETEE ENREFRBEHESE
T10092 ) M55 88 B % SYNC fr 4>
BRRINRF R BRL SYINC RS, 4T BGSAVE &
T10093 4, RIEmaE k1 B k10089 #9 RDB 3C#F, 4
RAAMKIEFETRITHIEE RS
T10094 BGSAVE fr&PhiT5ete, mMR% 352X RDB Uit
710095 BHOFHRA £ B9 38 23kn RDB 30,
RS k1 Fgt k10089
T10096 E N7 BGSAVE Rt 47N, EMFB[/EHRT
R4, FUBEEABNRKESNERSX—%
. T10097 FEAMRSBERSERFE EFNREBERERRAS

7ERSIE T10091, MRF[/ATEFHEELFWER, AIXNENREFZHRECDES
AE-B, FUMNRFSEMERSBRIL SINCHS, MERFBL2UEA2 1 ER
k10089 B RDB SCIFR KB MRS, MR % 38 S8 BB A/ RDB XA H

BRSP4 45 R PR 2 RT BT AL B R TS

BAFRER SYNC fird Al Lhik £ MR B EFTEB—F0RA, EinRBRIFEHIIX
MFREE LR, MEEIME% RDB XX —H L5 EHFAREMRTH.
Q FMERFHFRZERTR] TO ERY ] T10086 F—E AL F—BRE, XFHMREBEFHH
AR RAFA
O MNBRFHBEEFACEFZIRS B YIANRE, EERENR MRS HE
BrhiriE], EIRESBEIRMA k10087, k10088, k10089 =/ MEAEIE,



#I15% £ # e 203

O THKE, HEEFheEHFEAERABAU EIEAP S &G, MRSSEILEFREELE
BIFm MRS 25 K540 58 k1 T4 k10089 A9 RDB X4, {8365+ RDB X {§1g
R k1 28 k10086 MBIEXTT MRS BRRBERLER,

L EAHABIT R 8EE — ARk, B NRGBLME, EREFBIITHE G
ATRLERELTAZE, HAMUIRFA=AEH4. HAKKE, 3AREEET
R, FREFREHERBEDRITHEMSRBRL, MIATORE M4 ENBERE R
HEIMKBEARBEESBE, EXHERT, I TiEARSE B RE—/MEBA8K A
B, HELFNREFBEFRT—IK SINC 44, XM TERIERESN.

ra )
SYNC ¢ B— 1T EERBBIFERIRIE

FRMAT SYNC 4r4, TABEBEEHAF U T4

1) 2BEH B FE 2 AT BGSAVE -4 % £ 5% RDB L4, BAERBELET RS
BXEFY CPU. ABFPHELO TR,

2) IMHFETEHRACTLEAYRDB XH L XL MBS B, IARZBRUESER L
MBEFBREIARNEFR (FEPAE), HAELBFFBAEFL,KLGNE > L YA,

3) 4443 RDB XHHMIREBEEPANTIRSFBARY RDB L4, FELAHA
BE, MBS BLRAMERESELAEERLSFR,

B A SYNC 44 R — At i f ARG, ATl Redis FLERIEAAERTE
kaﬁ'&ﬁ SYNC 44,

15.3 FThRSEHITHAEBYSCER

T R IB R E S Zh B EAC BT AR B & 8 SL A R R B, Redis M 2.8 AT 16,
{8 PSYNC 5408 SYNC 4 Sk thaT = wlat i 25 84k

PSYNC #r4-BA 52 ERH (full resynchronization) FIEB4>E [ ( partial resynchronization)
PRI

O HPeRERLHATFLRNKERER . SEERFREHHGTE RN SYNC 61
THEREEA—H, EMEETILEMFRAEIF KX RDB 30, LARFMRS R
ERRAFAZWX BRHHNE GSKERTRZE.

Q MBS ER LA FARFREERLHER: SARF/EHREEFEETIRS
&, MEKZMEAF, EMFFTLE MRS HEEFTAPERITHEGSRE
SMRFE, MNRERRESUGFTXEEMS, RUTLBEEEENRZERS
YR MRES

PSYNC 54034 BRI A EAR T (HARE HI 2h 887 4b BETLR /5 B B ) 4 B 3

ER, #+15-3 BT W PSYNC 632 BRGHALE - —37 RN /5 & a5



204 ¢ R=¥H FRMERAGIR

% 15-3 {EA PSYNC & ITHREEAH

Bt FRER MR %%
To EMNRERRERE L FEMNRFTETEFLE
Tl PATIEME SET k1 vl PATERFIMERN SET k1 vl
T2 IATHAEHE SET k2 v2 PATEMFIMERM SET k2 v2
T10085 PATHAERE SET k10085 v10085 PATERFMERM SET k10085 v10085
T10086 PFTH4¥E SET k10086 v10086 PATE RS SHEEM SET k10086 v10086
T10087 F AR SR BT FNIR AR
T10088 147 SET k10087 v10087 W&t, FREFERTIRES
T10089 47 SET k10088 v10088 Wik, SREFEETRES
T10090 #4T SET k10089 v10089 ik, ZREHERTIHSF
T10091 EMNBSBENEE EMR S BEE AL
T10092 A MR %8R & 3% PSYNC &
T10093 1] M\ BR 45 281K [7] +CONTINUE E1 &, TR
TS ERSE
T10094 Bl +cONTINUE [BIX, M&PITHIERS
T10095 [ M BB % 88 & % SET k10087 v10087.
SET k10088 v10088, SET k10089
v10089 = frd
T10096 HBBOHIUT M5 RSk =4 SET 4
T10097 FARE SBHRTERRS EMRSHERTERARSE

X} tb—TF SYNC #y4# PSYNC r S b B RBEE WA X, FEBH, BR SINCH
4 PSYNC 4 ¥R W] DAL BTk 69 = IR 5 SR E 8
FEB—BRE, BRTHEIERSITHREBELE
AT SYINC & IR MRFEELBE, ERFELEH
EEHRRE L, T SINC RS BEAR. &%
BAEN RDB X, MALEEE RTEHRNR
SRV HNEGSERLINREFBIITRATUT

15-6 RA T ENMERENTRIERY g o6 1pmenssssmmbus

BB R LR

15.4 EHERHISEM

ETHT PSYNC tr Wik, UEBIERSHITHEIRZE, BRERENMB—TH
SHERIEHLAETT .

PSYNC
r'd N
+CONTINUE

REENES BRI
\ ERSBAGHERS 4

|

R
EREx




L BEE

WA EREIEEHE AT =N

Q FREHHEHHBE (replication offset ) MMM F WA FIMBE.
O EMF[OZFREZMEX (replication backlog ).

Q % HFHE47ID (runID ),

LR ZANEHR S5 B =15

15.4.1 SHiREZE
PATHE BN —ERFEJANRE RS0 R EF— N EHIRER

X % e 205

Q EMRF[/EHKE MBS REE N METRRER, 306 A CHE WS RENE N,

QNBRFHFERKBEMF FEBRON

. MBERA

P EFHHEREN, A ECHERRBR offset = 10086
B N,
£ 157 BiRMBITR, ENBREF[HESH offsftéafilsOOBG offﬁkefﬁl:OBS
BB REERN 10086,
N MBR4528 C
SR X B 3 Al 55 2% ) = AR B S| offset = 10086

HIBFHHHE, BaEXMFB/NEFARBE

WEG N 10086+33=10119, M= MNEE B157 WAMRNSRGTEREHNELY

WD ERSSEBOREZE, B =T
REEFEH R 10119, IE 15-8 Fim.
MERS2E A
334*5@ offset = 10119
ik
EREH 1648 33 FHEER MRF# B
offset = 10119 f$# offset = 10119
33%75}&
5
MR%2E C
offset = 10119

B 15-8 BHMBEZENEMRSEH

B L EM RS SFWEBRB R, BFTLURERMAEEARSJRELT—ERES:
O MREMRS /LT —BRE, BAETABRFHERENRBEESEHARK.
Q MR, MREMNRFBRENRERBHFAME, BAEAETAREFRIFRLET—H

FRBUTXAMF: BiGmE 15-7 fin, ENREFBLYRHEFMBEREIR N 10086,
ERRAE XM F BB M MREREERIEN 33 FVHREZM, MNREFRANKT, B2
R 5B AR R MRS58 B I IRS88 C el B, HERXZE, ERFH{. MR
FHEB MRS CEMRFBOEHRBBREES N 10119, WHTLMMNMRSE A K



206 ¢ F=HY SHBBAHER

HEWMBRIIMEEE 10086, XUHHAMRFE A SEMFH/HFA—H, WHE 159 fim.

. MERHEEE A

_.-="7"| offset = 10086
\

EMER | Emnevww | AEsSHD

offset = 10119 ﬁ#j_; offset = 10119
§#ﬂ?§

M %588 C

offset = 10119

B 15-9 E ¥k TA—BCRESHMIRSEHE A

BRMRE % A ENRZ G NESEE WA, FFARD, BABETE, MR
F 2545 16 R 548 Kk PSYNC 4, ENREEE A Baim B WMEBE N 10086, #4
X, ERFBMIZTARFBIITRRERZEAREIERSR? WRRITHRISEREH
W, EMRFE i iR 5 2% A TENTER B £ L IR BABYe? LA LA A& R 48
MR HREZ XA X,

15.4.2 SHBREEDWX

AHBEZNXEHERSFSHEFH—IEEKE (fixed-size ) foikEH (FIFO) BA
5, BRUIAK/NA IMB,
~
B2 1€ 563 55 BA S )

Bl KB A A HRFI AR HRAMBRE DG L HAT —4. HaEn—
BHAAF], MELEMNS BRI,

B AR AdRAEEA TG ARy RBESRERERR, B2 KA LS
AHAFIMEKEREAEY, SARALEFORTLXFRAAKREN, RAARGLELSHR
B, BmIFAELHEANKRT, '

EAPTF, wBEKRANEH 'h', ‘e’ "1, "1, o' EAFHAR-AKEH
SHBARKALLAHRINER, M2 'h'. ‘e’ '1' EAFHEHLBEANRT]:

[lhl' lel, lll]

REEE—A "1 FHEHARTIN, ARE4 'h FHEREDH, AT K.

[te*, *1', '1'"]

BE, o' AL FIAZ e YN, RRFIEA:

[*1', *1', 'o'l}

L VAL #ER B KA S e AP B X, )

YHEMSG WMATHSEEN, EFANEHEGLREBTEARESR, TSBERSA




BABIS B ES kX B, A 15-10 FiR,

Cakcais g

HER AN [ mmmmenx | |

RESHS |

RIEERS

FI5% &

ERHHS

H15-10 FHREEEARHFERhEK A MRS BEAIEESEEE

Hit, ERFBOEHREZWX BELSRFE —BBOEEENE®S, FAEHR
EZME LRSS FHICRENME I MBER, BEFE 15-4 RANIAE,

2154 WPREFHERE

4&&%#BI

# e 207

10087 | 10088 | 10089 | 10090 | 10091

10092

10093

10094

10095

10096

10097

et 3 |\rl I\nl lsl

Wk | BRE

l\rl

l\nl

|T|

LYAMFB/EHEL FMEH, NRFHFEL PSINC S HECHEHRB R
offset RAXBEMER, TMFHBLBEXNE FIRB BAIE X MR 535 AT AR R 25

BE:

O IR offset WBEZEHEIE (WEIERER offset+1 FIGHBER) INARFE
FHEHHAPEZWX BE, B4 FRFHETNREBITESERBRE.
Q HKE, MR offset MBEZEHBBELAFETHEHNBEZNX, RL2ERF
2150 IR B BAT e R R R RAE
E B2 RE 15-9 BABKREEEEMA T
O YNRFEBANEZE, EXHNEHREETRSH, HmEERSERX PSYNC fiy
4, fEACHERRERN 10086,
O ERFIFWE MR F 28 ZRE PSYNC S LI RRBE 10086 Z2/5, EMFBHER
HRBE 10086 ZEMBIEREHETEHREA DX BE, SREIXLYPED
REE, TRIRFFZOMNRS L +CONTINVE B E, EREERSEURNS

ERPESRET



208 ¢ R=dy ShsEAGEA

O #HEFTMEFBLBUTHPESEWK 10086 MBBRZEHEHIE (WBEN 10087
F 10119) MREBMRSE -

0O MR %88 REHUGX 33 FHHREE, RTLIERAS FREFE—-BHRE, 0
15-11 B,

R AEMTAB KN B3 A
33 SEHWIER offset = 10119
ER#EH MIRFSEB
offset = 10119 offset = 10119
MERS8E C
offset = 10119

15-11  ERR S5 3% 0 BAAR 5528 S 3K Bl Ok SO B

~
[ REWENESHAREEPRHKMN

Redis A A HMEZ A RREIGRIAKR DA 1IMB, wRIBFBELIITXTIES
4, XAHAIMRSBEHEETERATHNEILEK, RAZXMKDLHFFREE,
PRIVNBREEFAEGRNEERARE S, RAPSINCH#LSHGEIHNERA TR R
EEREHER, A, ERAGFAHPRIANRELARGRIEFES,

S HBREE N KR KA TARIEA X second * write size per second
REX:

O R+ second AMBRFBSHASFHERFIMEIHESG-FHarE (R E),

O #Mmwrite size per second WA IMFBLHEV LB - 4 ¥

(BN EFTSHKRELEN )

Hide, WREIBFBFHFVFELIMBHYEHE, TARFBHAZEFHES
FAREHER LIRSS, RLALFNREEF KHXDRRRIKT 5MB,

AT H4RL, TREIHBREZFRHRIEA2 » second * write_size_
per_second, XHTUFKIELXFSHAFAREARY ERF ko,

EFAHREEGARERIHGBERF ik, TREFREXH P £ F repl-backlog-

size M HLEA,
. .

15.4.3 BRSZBEIE!T ID

BRTEHRBEMAFNREZRX 25, THARSTERSEARTEADRFHRETID
(runiID): .
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Q &/ Redis RF2, FREMFBLERNRSE, HE&HFHEWET D,

Q E47 ID ERF LB AR, & 40 MEESLA AR FRAEM, N 5309
28d£8042fdc9ab5e3fcbbbabffld5dce2b3,

WM AR %250 EER ST IR A Het, EMEFELWACHET ID ERAMNREE,

T AR 55 28 U S8 X ANE T ID RAFERR
MR F MR IFEFE RGBT, ARFIHGRILNEENEMEBRIEZ
AR ERETT ID:

O RN ESSHERANIEIT ID MYEEN ERFHNEZT IDHE, BAHETMNR
FARBERZAMEFARE L HEENXNEMESE, FRF T UGS FTES
SERERE.

O M, WRABRESHFEENEITID MYHEEN RS BEIT ID HAHEMAE,
MARPNRE R EFHNETREBHFARYWEENXITERFE, R
5N R 55 B VAT SR E R R E

EANPF, BEMNRSFEEIEES B —1547 ID X 53b9b28d£8042fdc9ab5Se3f

cbbbabffld5dce2b3 W EMFEEE, MALENMLEEF, NRFHREFEEZELTFMFH/ZE,
MR35 284 5] E IR 55 38 B XX EFT ID, ERFHIBHE B MEFT ID £F 53b9028d£80
42fdc9ab5e3fcbbbabffld5dce2b3 R H B RPUTHRAIER LR EIMITEEERE,

15.5 PSYNC <893t

FIHAT NI, FEENR PSYNC 48t —HEH B PSYNC & S U KRB,
HAMERITER T HRFHEZ1TID. HFRER. EHBREZWXXERA, £EIT
BABERLHELIREZE, RIIBMEVTLET# PSYNC iS5 NIEBAYT .

PSYNC fy S AR BB R

Q InRARFELBIER SR ERE LS, 21T SLAVEOF no one
4, IaMRE BT —UH W B I L RS BRI psYNC 2 -1 @4,
ESHERERFBIATEEERRE (BAXE R BRATHSLEFRE ).

O MR, MEMNBRERCETHIENTRE, B2NRGJEFBH —KFHE
HeHEE TR FE KL PSYNC <runid> <offset> frd: HH runid & F—IK
EHERERAEBEFTID, W offset MEMNRFRYFMMEFRBE, BB
A4 B 3 IR 55 8% L3813 X A2 508 T I 2% 3 M BR 45 85 DRAT IR Bk ) 5 44

BEHEG, BB PSYNC fr 4 I EIRF5 254 M MR 558838 Bl AT =FF B E A9 h—Fp.

O MR XRS5 4L ME +FULLRESYNC <runid> <offset> HEH, BMABRERSF
BRSMREBUTEEEREERE: HP runid EXMNTEREFB[HNEBITID, M
BREH/LHEXAN ID REEKR, T —KEX PSYNC 4 ui#ifH; i offset MR
EMFHRYWHEFWNER, WRF[IAXMMEER B O HWHLNER,



210 ¢ ZEZHS SABBAGEA

Q MR EMFAEE +CONTINUE B E, MARRERFFBESNRFBNITHBLE
FE#1E, WIRFH/RESEE LIRS/ B OB BRI SR RR SR ETLUT .

O MR EMFIEM -ERR X, PARRERFFHEEAEMT Redis 2.8, BERHA
T PSYNC 654, MR35 M EMFB/RE SYNC @4, HEEMFB[IITRER
8.

WEE 15-12 B4 T PSYNC S 047 2R H RS MM ER L0 v 888 LA,

MRS FJEINEFWERE SLAVEOF #r4d

KRS BB —KIITE

2 )
mERFIERE
HEREBRZE PSYNC <runid> <offset>

PSYNC 9 -1

FMR$52%EE +CONTINUE 7

LR SRR WEBAERS

+FULLRESYNC <runid> <offset>

AT REERL

15-12 PsSYNC A7 e8I W) A A E R vl B &t

BT PSYNC a4 W, iIERITPEE - RBHEH—REPH—EZWET.

B, BIFHE WA Redis R% 25, Ef1RIEAERR Redis 2.8, HP W& FMubaEN
127.0.0.1:6379, MIRSFaFAIMEEY 127.0.0.1:12345,

RE R MR 5728 R %4 SLAVEOF 127.0.0.1 6379, HABEMNREHL
FE—KPATEHIRIE, W2ANMGSEG R EMFR|EE psYNC 2 -1H4, HRERFH
PATSERE R #IE,

FRFBRERDZEBREERZE, BERE GINIT BGSAVE 44, H MR FIHEK
[B] +FULLRESYNC 53b9b28df8042fdc9abSe3fcbbbabffld5dce2b3 10086 E &, H
b 53b9b28d£8042fdc9ab5e3fcbbbabff1d5dce2b3 & X R 4 25493247 ID, i 10086
2300 %7 YT R HREBE .

BB ERERINHNIT, HHENRSB[/E—BRNEZSHRFF B, BRERH
REBERN 20000 B9EFEE, ENRFIFZMEMMNEEZPEHT, XFMREFEEFTEETE
IR% 8%, FHFEUCTERFFHITER.

EAZATY S EMEB/HTIER, FrUANRE IR EREFB{REDS PSYNC 5
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3b9b28df8042fdc9abSe3fcbbbabff1d5dce2b3 20000, HRIHFITHHERE,

T &SRB RBIMN RS 2RE PSYNC 142 )5, BAEX MR FAREKMIEZEFT 10530
9b28df8042fdc9ab5e3fcbbbabffldS5dce2b3 MEMSEG I H HMIETT ID, ERBRIE
ID M EREBNET D HE, TRERFFIAZEBRARSEERGRER 20000, &
HERBEN 20000 ZERPERBTHFETEHBRERPR EE, FRRABIEIRFE.

HWikiZfT ID MR BEREFEZE, ERFEHE MRS ¥EE +CONTINUE HE,
RARBEMRFBRITRIERILRE, ZEERFHBSBRAFEITHBEEZWX 20000

WBRZERFTHBRARENRES, ARG HEEREE—FRE.

15.6 S|HIBISCH
SEL 1B 38 R 3% SLAVEOF fr4, RAMFTLIE— MRS 2852 W — 1 25538

SLAVEQOF <master_ip> <master_port>

AV LIRS 28 127.0.0.1:12345 B HH4.

SLAVEOF 127.0.0.1 6379

A, JR7S Redis2.8 B LA LRA#9 R HZhBRAYIRAISC B IR

15.6.1 £} 1. REFRSB|AOMUTERO
X P B BT 95 98 3K U T Ry i

127.0.0.1:12345> SLAVEOF 127.0.0.1 6379
OK

MR8 E EZ MM E F RGEEN EMSEES Pk 127.0.0.1 DIKIRO 6379
BREBMFWIREN nasterhost B#ER masterport BHEHE:

struct redisServer |

1/ redisServer

/] ERFH B masterhost
char *masterhost; "127.0.0.1"
/) ERFBHHD masterport

int masterport; 6379

/...
M 15-13 MRFIHJREBRE
}:

Bl 15-13 @7 T SLAVEOF g4 PAT2 05, WRFBHRFB/RE.

SLAVEOF g & R— 1 R4, #EH masterhost @R masterport B
BIZE, WRFHEEZE SLAVEOF fr4WME P BN OK, EREHESEBWE
W, miLhRAE S TIERZE OK B E 2 EA HIFFHRIIT.
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15.6.2 $|2. BUEKEFER

£ SLAVEOF g2 PAT2 )5, MRS BRI MRS AR P kMmO, e@EmE

% [/OEBETEE, WHE 15-14 FiR,
MREMNRFBANENERFERA
FHEE (connect) BlEMF 2R, W2AMR
FREAXNERFEZRE—ITFITHT
BB TN HESEBE, X4
EBERRIITEENEH THE,
g RDB 30, AR EEWE RS S
BN E S, Emdk,

EmH#
127.0.0.1:6379

TETER

MR %35
127.0.0.1:12345

B 15-14 ARFHeIEER EMEVOERT

R #ER

ERFH
127.0.0.1:6379

BEHSERE

MR 528
(ERFROZTR)
127.0.0.1:12345

mERFEFEHZ (accept) MR
FRNEBFEEZRE, BAXERT
RN M P ERE, MRS F[EER D EEBEMFHNE WX, XM
iR %284 FRInt R B RS2 (server) FIZ 145 (client) BAN54r: MRS EEFTLIM AR 588
REMASEOR, ERFIRULEARFIHEEGSESE, WE 15-15 Bin,

B & # TS T R A LA TRER S LUK AR 45 28 [ 3 B 45 28 R 3% A 2 1R i 7 Ak it
17, TS “ARFH/EERF[/E R X—RIEFEE,

A 15-15 EMRF|LEHXR

15.6.3 | 3: KiXPING <
MARF RN EMFR/REEWZE, HEH

. s FREH PING MR %528
— R W E MRS AR LA PING #r%, 10 127.0.0.1:6379 127.o.o.f12us
15-16 Fi7R o :
XA PING 945 B HAMER 15-16 M\BR 535 MR 5525 &% PING

Q BRENBFBRDBILE T ERTEE,

BT HREARERFHTIEMER, BLRE PING ST URBEERTH
EERERTER.

0O BEREH TEET RN SREIBLIEERFHTUER L EGSHROPRET
A ReitAT, B KK PING & vI LR E T IS5 #08E E WAL B HK.

MER S5 R R X PING 4 2 IS BRILUF =R BB I h—Fbh.

Q MRREBRFFEAAREFEET —NASEE, EHARFRDARERE BB R
(timeout) WIEB MM EZHNE, RARRNENRSF[ZEAGMEEZREAR
£, FRSSEHTEM TENEESR. HHBXFHERN, NRSHFETHEH
BIRE M X R FR/OEEF

O MR EMEFF/ENRE HEE —MER, W2RFAEMFH/EREDELBENRSE
H|EMLSHER, FRAZITER LENGELR. HHIAIMERLR, KRESH
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Wi EFIRER ERFBOEEF., Wk, R IERFB[IEELE BT
BETHREA, IBAXYMIR5 38 H EMRFIERE PING @40, MRFFHEBERS
#5iE B BUSY Redisis busy running a script. You can only call
SCRIPT KILL or SHUTDOWN NOSAVE. #1R.

O MnRMER % 25EBE] "PONG"

BI&, MaERRENRSEH

MBB 9528 k) 2 i 9588 B13% PING 0%

Z [6] B P 4 E AR B IEH,
I HER % 8% T LUIE ¥ 403
MBRER® (FPW) REN
weHR, EXHERT,

EREHER "PONG" ?

MR %5 28 7T LA gk S $h 47 & i

BEPT TSR

THERNTANER,
WRE 15-17 84T NRF[E
&% PING fig4 0 o] BB 18 B 8918 0L,
R EMER AT,

15.6.4 FE4. BHWIE

T PING 4 [E] S8R
HEEREHEE TR

[]

WA EEEREHE

B 15-17 MHRSGER7E K32 PING 4B AT 858 1 a5 o

MRS SR B ERFIE R "poNG BIZZ)E, T—SEBHREIEREHIT

BB -

0O MEMBEIH/IZET masterauth W, PAHTHHRIE,
0O MBEMNRSH/EAHIEE masterauth M, PARHTEHEIF,
EREHTESHRIENHLT, NRFB[BEMEMFH/ERE K AUTH 4, ﬁéﬂ‘l

SECH MRS EE masterauth ETH{E,
ZAHF, MEMRSF L masterauth
HIHHE R 10086, ABAMARIG R4 LARSF
R 3%MA4 AUTH 10086, HNME 15-18 Fik,
MR 55 78 76 B 4y IR E B B2 0T 8B B R AV 1/
A UT L.

ERFH
127.0.0.1:6379

AUTH 10086

MRS 28
127.0.0.1:12345

15-18  JAHR 52810 R %5 28 F S

D REMFE[/EFERE requirepass W, HFHMNRFHRBUEEIEE nasterauth
T, BAEMEBEREPITIRFIREZNGS, HWTETLISEHT,

Q RN T 858 AUTH @4 REM B ERSF R requirepass EHTREH
HHEME, B2ERFFPEREPITINRERRLNGS, TR TIETUSEHRT.
iR, MREMNBEFHFRENEHAHERE, BaEREIFHEE — invalid

password §iR,

O MRFMFB/IRLET requirepass MM, HMRFH/ANBA B E nasterauth
EW, RAFREFHRER— NOAUTH iR, B—Fi, MEFTWMEFBBRARE
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requirepass M, HMMREBFHEE T masterauth W, A LRFH/HIE

[fl—4 no password is set &R,
A RBEBSS ARG B[P IEAITNES TIE, FNQBEREFTREFIATE

%, HASGRIEET, REMRSFBFITEH NI,
WA 15-19 84 T NRFF/ESHRIEHBTREBRBIMHR, MR MERAEE K,

HASORIER B

ENBSHREEREED %

7,
TAEST Sy RAE

EME SR RE T ARAHB
L% 3

y EMREFRE T HG

PATEH L F— R @Mﬂﬁ%ﬂ#ﬁﬂ;ﬁ'&iﬁﬂ

ERFHEFRETFS

ENREREE TS

A 15-19 MR % 387E 5 0 Il B B T AR _E e 1d o0

15.6.5 $B5: RiEWOBGRE
ESHRIFERZIE, WREHBEHITHS REPLCONF listening-port <port-

number>, M ERFBFREMNRFFHUIIRAOS,
FIMERTINAFh, ARSB|MOMTTHR N 12345, BaNRERBMEMERE

#4584 REPLCONF listening-port 12345, @ 15-20 fi7R.

EMEHR REPLCONF listening-port 12345 MEH %
127.0.0.1:6379 127.0.0.1:12345

B 15-20 MABR%aSmEME/EERITRO

EFRFHBEZWRBX LS ZE, S80S0 FEMNRS IR ANE P WREN
slave_listening port B¥H:
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typedef struct redisClient {
/...
Il WREBHBETHDE

int slave_listening_port;
o

} redisClient;

B 1521 BAR TEPHIRAIRE slave listening port REEZEHEET
slave _ listening _ port JEEERIME—HWERIRLRTE AR F 85T INFO replication
fr A EHTEIH MRS H/ERA S,

DUTEREPREHTFHOEMEFRR redisClient
#% INFO replication fr4 BB B KM HE
E, ﬁ ':P slave0 'ﬁ“ B‘J port jﬁﬂ 77'\‘ B‘J ﬁ slave_1i152t3e:51ng_port
B MR 55 48 B X R P ¥ R A B slave_

listening port JRYERE

127.0.0.1:6379> INFO replication

# Replication

role:master

connected_slaves:1
slaveQ:ip=127.0.0.1,port=12345, status=online, offset=1289, lag=1
master_repl_ offset:1289

repl_backlog_active:l

repl_backlog_size:1048576

repl_backlog_first byte offset:2

repl_backlog histlen:1288

B 1521 FIE R E RS B4 TT O

15.6.6 +E6: FEL

X —%, MRS 2K MRS RXK PSYNC rd, BATFRISHME, 34 A S HRE
FESE 37 2 3 IR %528 20 BE MR BT Ak RS
HE—RHE, E@ﬂ-ﬁf?ﬁﬁZﬁﬂ, AAENBRF#REMEBOE N, BRERT
REBRIEZE, EMFFBSB AR FIHROE 0.
O MR PSINC S PFTHRZERERLRE, BAETMFBTERINREBNE
P, AREREFEZWE RHMNE M4 REANREBIAT,
Q R PSYNC @& PATHRMAER L8k, BATMFBRERINRS BHE
P, AREAREFRERRFEEHNREZMX EERNEWwS.
Hit, ERZRENTZE, TARS/UTHREXN HHEF S, EFITUEHRE
RESHR, RELMMNTEEMSEE, WE 15-22 Fixn.
IEREERSG S T AIRFMREOF 5, FrLlEMRE 84T LUEE RRE frd ksl
WIRE BOBERERE, AUASREBEABR—&, KR ERS B MRS BRGTH
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LI RB AR
RRMOIR/
M EERSET MRS58
(RAREBHEPWM) [ 5 7| (CERS B H)
ERBEWR/
127.0.0.1:6379 EE A EE 127.0.0.1:12345

A 15-22 FMRFRZEERE N

15.6.7 $B|7: pSEE

UERTEEZE, ENRSFB[RSHEAGOEENE, INERFB/IAE—-EHHECS
PATHE ML RRANMER, TTAREFBERE—HBRICGHIITERSFBEZRNEMS, R
AT AMRE E RS 28— EHRE—BT .

PA_EBERE Redis 2.8 SR ERRARIE HIZIRERI CBLE TR,

15.7 1Mk
ERSEENE, MESFBRRIASUEH—KIFE, mEBEFSEEasds.

REPLCONF ACK <replication_offset>
HH replication_offset EMRF A YRIHWERIREE,
#%iX REPLCONF ACK @3 FEMRF A =MEM:
Q K = MR 5525 5 P RS
QO #HEHR min-slaves EH,
. O EReeER.
T ZEANTE BN BX =MER

15.7.1 HUEMNIRSBHREERIRS

3 MR %2877 DUE T R 2L AU REPLCONF ACK 4 RRBEFE ZRINMEEERTE
IEH: WMRFRGSF[EL P EA BN IRSF 28R KK REPLCONF ACK fn4, IBAEM
FatAEEMNRSFHBZANEERIARBET

7] R 55 88 K% INFO replication f14, P H MRS BRFIRE Llag -, R
17T AE BIAHRLM AR 55 88805 — K 0] T AR %588 &2 3% REPLCONF ACK fy 5 BB Hifed T % /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,lag=0 # HMIZX*id REPLCONF ACK

slavel:ip=127.0.0.1,port=56789,state=online,offset=197,lag=15 # 15 $X Xkl 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

E—RIERT, lag WERZKE o A 1 B2 @Bz, MRS 1 BWE, Bk
B = AR 57 #5 Z IR  E BE tH BL T d B

15.7.2 HEBHECHL min-slaves BCEEIR

Redis By min-slaves-to-write Ml min-slaves-max-laqg BT E LB IF AR
FREARZHBER THRAEGS.
EAMEF, MRBOIMERFFBRUALITRE .

min-slaves—-to-write 3
min-slaves-max-lag 10

MAENREBRNVBBRLT 34, RE=ZTIRFBHER (lag) EHEKXTFRET 10
B, TREBEIBLERTENS, XENERMERE FERRIN INFO replication fr4 i)
lag fH,

15.7.3 HWHSEE

MPEHENIMEHRE, FTMEBEBEBAIRSFBVNERSELBEL, BAYNRFFA
F IR %88 K% REPLCONF ACK 4 0f, ERFHBEREMRFB[BYUWNHEFRERS T A
CHEHRBEE, RAEERFBRSBENBFBRZNEFHRBE, EEHNBPEZHXE
EIRFM RS SR HBEE, X EREETRELNRFE.

EAPF, BRAWNLT R
REMENRE R, EMNHEHES
B#R 200, WA 15-23 BF zf : mﬁgﬁ 200 iﬂégﬁg 200

MEXHEBFRERTT &S
SET key value (UG BIKE 15-23 FMRF /LT —BRE
A 33FY), WHACKHERRBERE
FET 233, HEAMMNRGIFEE

ERE% SET key value MR %558
14 SET key value, HEXZRMS | mumuiy 233 o e HARBEN 200
) B S P4 B e T EAS IR KR v B4
B2 £ MRS 282 H i E BB ER A 15-24 EMRFFLTA-BRE

SHBAR—, EREFB[/OEH RS
BSWEH KR 233, MARFHJOEHMBERIIRN 200, WHE 15-24 iR,

EXZIE, YMNIRE M RS8R % REPLCONF ACK frdiyetR, FRSBLSEN
MBREFHROEFHIRBRKR N 200, MACHEFRBERY 233, XRVEFHPEZEHKX
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BEARRBERN 201 F 233 H%E (HLERGS SET key value) HEEBIEBRFER
T, TREMRE[/LSBFKRENBREREBMS SET key value, NRF T EMWIFT
MUK A CEHZE RSB YRR, Il 15-25 Fimn.

LREE REPLCONF ACK 200 e
HEmERY 233 SET key value SHmBE. 233

B 15-25  EMRFIREAMR S 854 R O HEE

R, MRS58 MR 5 25 0 S SRS B X — 8 AF #9 FUER AR 4 B (R 25 AR 69 IR B AR o
L, XEMRENRHNET, HPRSABIEREEE ARG [BRAHZOBITIIT, W
45 B R RAENE 3 R 5 2R MT R EEZ S T

e Redis 2.8 lA MG S Esk )

REPLCONF ACK 4r4-%o 8 #1454 K 45,2 Redis 2.8 A 49, £ Redis 2.8 J&
AR, keGSO ELBIBRTEL, IBFEPARSFERLLEES, IRFEL
FEOEMREFBAKELGHE, ARATRIELFATIMNRFSHHEBE—5HE, R4
k‘fiﬁ] 2.8 # ¥A LR K &) Redis,

J

15.8 BEROM

O Redis 2.8 URTHE FITIRER R BB TR S ER FIES, B Redis 2.8 HrFmm
B4y E [ 5 THRE AT LA BRI MR,

Q BLERSEIEHREBE. THPEZHX ., BRFBET ID =N RLH.

O EEHBERITHRENE, WRFBSENERFBOE %, HilEdmERS S
REMSERFRIITER ST, MAEHBRENED, ENRFBSETMHBIXF

. HEPR.

Q IMFHELMMNBEREBGSREFTNREFBORE, REZNRFH K,

i M AR % 28 ME A 1 E IR B R XA AT LBEN, MRG4SERKRN,
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Sentinel

Sentinel (MHix, W% ) & Redis BRI FHYE (high availability ) B R: H—AHELA
Sentinel 354 (instance ) 4 B9 Sentinel &
4t (system) AIRAEHEREZ N EMFEE, I Sentinel#4 l
EA B s s 3= AR 45 28 )R T B BT MR 55 2%,
HEBERH ERFB[BIATEREN, B
S TR RS IRR T HEMMRE AR
AFREMFE, REHFHERFHAE
B TR EMRFRULEMHEGLER
B 16-1 B7/R T —4" Sentinel Z4 M
REBasr, XK.
Q ANKFERFZERAHRYSIH ER
%48 serverl,
ORAFEREIWEETRSF
;B = M F 8% server2.

server3 L X server4,

P 16-1 HR55 3855 Sentinel &S

Sentinel &4

O server2, server3. serverd
=M 2R IEZEE $l LR 588
serverl, Tii Sentinel R4 M
ZEM AT R %5 2% o

BEXE, ERFEH serverl 3

ATERRE, B2aNRFEH server2,
server3. serverd X EREF[/HEH
BENBP L, 3EH Sentinel REALEN
P server1 B TF&, mEA16-2FR (F
RERFBABRER ). g16-2 EWMEH/TL
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Yserverl TN KELHPREN T LK LMRE, Sentinel & 4 3 & X

serverl PATH B BIERIE:

O #5%, Sentinel RAS YL serverl R TP - NBESE, HEXPEEPH
MIRFJAE N EMFF.

O 2ZJ5, Sentinel 4 [H serverl B THAFA MNRFRELEFTHEFES, LB
BAF W ERFIROMNBEES, Y AENRF IV BARFTHEMRES B0, M
HRRERTREE,

Q 55, Sentinel ALY TLH serverl, FETEF L, BEREHN
IR AR MR 525

EAMIT, B 16-3 BRT Sentinel BEH server?2 AR AT ERE2E, HiLBESS

server3 fll serverd K server2 MM IR F BT,

ZJa, R serverl EH LLRKTE, W B Sentinel RERER K server2 MM IRF

2%, A 16-4 Fim.

| Sentinel &4 j

Sentinel {4

Mg

server2

A 16-3 MEHS 16-4  [FRA 3= IR 95 28 B RE A 0 W\ IR - 8%
AW H2 Xt Sentinel HIFI ML T BTN, HULBH Sentinel F1—M Redis i 5528 /Y

X3,

WG, REHX Sentinel YA 55 S H9J EE FIRBRHA T B, UL Sentinel R AN
H— M RFW/ERTELN

BE, FERNA Sentinel RGN M F HJITHRERBHEN TR,

16.1 BapFHHI84k Sentinel
fB 38—~ Sentinel AT LA frd :

$ redis-sentinel /path/to/your/sentinel.conf
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$ redis-server /path/to/your/sentinel.conf --sentinel

RSB RE LM

%—A Sentinel JH 3N, EFBHRITUTER.:

1) LR 548

2) ¥ i8 Redis R 552540 FH ACIS B AT, Sentinel ¥ IS,

3) #1444k Sentinel &,

4) REBELEWBEM, B Sentinel K UTH ER %5 BIIR.

5) RIEE R EMEFARHPIEER.

AFET RN/ HIN X ELRETNA.

16.1.1 #IRLIRSSRE

B, HX Sentinel & L HE N BETEFHEERXTH Redis BF 4, LG
Sentinel (95—, MEMMBIL—HEA) Redis RSHF25, BEKEERAE 14 EAHHBLL,

ARit, BE% Sentinel AT TYEF B Redis [REBHATH TIEARF, FrLL Sentinel i
WA R AEE Redis RSB OPHAEBRIARTLMEA,

i, RS SEVIRLN 4@ A RDB 5% AOF XXAREREBIRERS, B
B Sentinel H A ABIEE, BrLAYIIA Sentinel B A S| A RDB XHEH AOF X4,

72 16-1 B/R T Redis IR 8%7E Sentinel X T 2178, MFBE T TEIRAFERER.

# 16-1 Sentine! 83X T Redis IR & 8% = EIhALA = FiNR

I f® AR
i A
Dg‘ﬁlr}f:us:;{fxfﬁmmﬁﬁ, Lt #n SET. R
REMS, Hin MULTI #0 WATCH RMER
fA @4, thin EVAL K
RDB #Afbfirs, Hil SA4VE 1 BGSAVE AMEF
AOF ¥ A{tfrd, i BGREWRITEAOF RAEFH

SHlerd, thim SLAVEOF

Sentinel PEERTLAGEA], {H% PSRRI LIGEA

E W 5iT # & 4. I i PUBLISH f1
SUBSCRIBE

SUBSCRIBE, PSUBSCRIBE. UNSUBSCRIBE. PUNSUBSCRIBE
P-4 4E Sentinel (IIRFIZ FRNEFTLIMER], {8 PUBLISH fr4 R
fE7E Sentinel PNER{FT

B AR (ARREGSER, 48
fr$ER)

Sentinel AR A, HXBCASCHEFA B E Redis RF
17 NG|

bf [B) B 44 AL BE 8% ( £ B BRAT serverCron
R

Sentinel AR, AHEIE4ALERIIRE servercron &
¥, serverCron B # & W Al sentinel.c/sentinelTimer

¥, FEHEET Sentinel EHATHIFA BRI
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16.1.2 {£F Sentinel EEAHE

J5 3 Sentinel 5 — B RN —FB 18 Redis R 5258 F AL ¥ R Sentinel
LRARB., i, %58 Redis lF5 8 H redis.h/REDIS_SERVERPORT # B HI{EE N
MR % 254 0

#define REDIS SERVERPORT 6379

i Sentinel W/{f A sentinel.c/REDIS_SENTINEL_ PORT W BAMMEMENMEEHRO .

#define REDIS SENTINEL PORT 26379

BritZ 4, il Redis 4858 H] redis.c/redisCommandTable fERIRE- 204 % .

struct redisCommand redisCommandTable[] = {

{"get", getCommand, 2, "r", 0,NULL,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},
/7 ...

{"script", scriptCommand, -2, *ras", 0,NULL,0,0,0,0,0},
{"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 W ] sentinel.c/sentinelcmds fENRFH/MMSER, HEHPHK
INFO 434 £ Bl Sentinel i, T % I3 B sentinel.c/sentinelInfoCommand BA
¥, TMiARYEE Redis BEBMHMELH redis.c/infoCommand EH:

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,N0LL,0,0,0,0,0},
{"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}

sentinelcmds Ay HWMEBE T M4 7E Sentinel AT, Redis R4 25 A BEPATIE I
SET. DBSIZE, EVAL F%¥X M4, HARFH/BEBAEGLSIEPBAXKGS, PING,
SENTINEL. INFO. SUBSCRIBE. UNSUBSCRIBE. PSUBSCRIBE #1 PUNSUBSCRIBE iX £ 4

AR E F AT LA Sentinel ATHLRES T .

16.1.3 ]84t Sentinel K7

FEM AT Sentinel 9 EFHMRBZE, BTX, REFLSWHBIL— sentinel.c/
sentinelState &M (/5 E B # “Sentinel RE"), XNEHREFETHREBIHAM
Sentinel THREH XHIRE (IRFB/H—MREVIR Y redis.h/redisServer ZHEF ) :

struct sentinelState {

/] SWET, ATEAKMEY
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uint64_t current_epoch;

/! BETHHYEAN sentinel BWRHEREB
/! FREREIRSBHLT
// FHOGMAE MW sentinelRedisInstance &M 4t

dict *masters;

/! REFHANT rrnr BR7
int tilt;

/7 BWEERSTHMAGKE

int running scripts;

7/ BN TILT B #Et(E

mstime_t tilt_start_time;

1 BB —RPATH EA R e W

mstime_t previous_time;

/1 —AFIFo KA, BETHRABRERTHA P A

list *scripts_queue;

} sentinel;

16.1.4 FJALL Sentinel KM masters Bt

Sentinel JRZEPH masters FHICH T HTE B Sentinel YA TR F2R09HRMER, Heb.

O FhaMBRBENEIMFBHET.

Q MFRAMEN RS A IR 52X M) sentinel.c/sentinelRedisInstance 254,

8 sentinelRedisInstance § (JSHMI#R “SLHMLH™) fAFE— A Sentinel Y
i) Redis fR%5-#8836H] (instance ), XM ATLAR EMSFTE. WIRF 3R, 2XE 5/h—1 Sentinel,

IHEHEESHREIERE, UTRERR T EASHRERR ERFFot AN b —
HamY, AEETREREXNLALEHPHETBERTNA:

typedef struct sentinelRedisInstance {

/7 BRE, ERTEANES, URASANLWARE

int flags;

/1 EHSEF

/I ERABHAFHAPEREXHYRE

/] REHBLER Sentinel A F W Sentinel HEHHE
/1 ¥R} ip:port, Blm "127.0.0.1:26379"

char *name;

/7 EWES ID

char *runid;

// BRELT, ATERGRES
uint64_t config_epoch:

[/ LAt

sentinelAddr *addr;

// SENTINEL down-~after-milliseconds 3% 3% &M
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/1 EREMBE P EDLEFLBMHABRHERAT & (subjectively down)
mstime_t down_after_period;

// SENTINEL monitor <master-name> <IP> <port> <guorum> %H % # quorum £%
17 HBIANEH A ER TR (objectively down) FTEWMTHELZTEE

int quorum;

// SENTINEL parallel-syncs <master-name> <number> #3 &M
/) ERTSEESEAN, TURNAFNERSBERTRSOARSBYE

int parallel syncs;

// SENTINEL failover-timeout <master-name> <ms> %&F &4
/! RMEHERIBRENBEAHR

mstime_t failover_ timeout;
/...
} sentinelRedisInstance;

sentinelRedisInstance.addr B#: & —#  sentinel.c/sentinelAddr
SRtEs, XNEMEFETZHK IP it FURO S .

typedef struct sentinelAddr ({

char *ip;
int port:;

} sentinelAddr;

Xt Sentinel RV 5L S| Z X masters FHMEF IR, T masters FROPILE
AL RABIE B R AN Sentinel Be B M4 EH1TH
BT, MEAPZERS Sentinel B}, #HETHEUTAEMEER .

(4322232222223 222222
# masterl configure #
FR4FEFEHA RS ESERRERS

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

$EESFRERBEEAF RS REES
# master? configure #
FHEEFEE LR BERER GRS

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

#B 4 Sentinel % & F iRt % 2% master] SRR INA 16-5 BTN MLREH, H I FERFH
master2 BIERMNAE 16-6 FIARBIEMEW, MXFHA LB X LSBRFD) Sentinel REH
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masters FH, ME 16-7 PFrix.

sentinelRedisInstance

flags
SRI_MASTER
name
"masterl®

runid
"ee7959afc9d061233191c0£f5bfe29580dfad0fq"

config_epoch
4]

addr ™1 sentinelAddr
down_after_period

ip
30000 v127.0.0.1"
quorum
2 port
6379

parallel syncs
1
failover_timeout
900000

B 16-5 masterl RYSCHILEH

sentinelRedisInstance

flags
SRI_MASTER

name
"master2"

runid
"a68408b775438a5dee54a638b3a6£3461920158a"

config_epoch
0

addr »| sentinelAddr

down_after periocd ip
50000 "127.0.0.1"
quorum
5 port
12345

parallel syncs
5

failover_timeout
450000

# 16-6 master2 RYLHILEH
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sentinelState

sentinelRedisInstance
masters \\\\‘ .
v dict name

"masterl"

"masterl™

"master2” s
h\\\# sentinelRedisInstance

name

"master2”

f 16-7 Sentinel JRELIK masters Fit

16.1.5 GIEIERTIRSSERAIRILSIERE

FIHRAL Sentinel RIB /5 —2 REIBEMBMM EMF IO PIEEEE, Sentinel ¥R N E
MEBWMOF 5, ETUEERFH/REMS, NS EZFRBRALEEE

X F 48K Sentinel MM ERFAFHUL, Sentinel SEIEF N EE M F HBHF LM
BEE:

Q A EArSERE, XMEELITATHERFEEEGS, HFERGSEE,

O B RITREE, XTEERLITATITREMF S _ sentinel  :hello HiiH,

[ ' B LA EE A

£ Redis B WA A HITHAkE T, MEXGELEARLFRALERedis REBER,
R EZEL AN, BERUBEYEPFBTRERIETE, FLAZANAEFRREEX
X &L, B, HTRE%X _ sentinel__:hello ik #94£4T42 &, Sentinel IR
EFTA—ATHRSERBKERENIZE.

B—F@, BTIiTHBHMAZI, Sentinel ELMAEMFBL M4, k5
B4 Rik4s5i81%, Pk Sentinel MG TR G BH 2o kig,

B % Sentinel E&5 $ A EHI4I X S A Mgk, ATl Sentinel £ A 692 FF ik,

\ J
16-8 JB7K T —" Sentinel M B MMAI PN LR F 28 masterl Fmaster2 SIE My
SEEMITREENRTF. .

BT RE—TH A A Sentinel B INTE T fir & HHEMTT REER S W IR W& WFSH1T
EER.
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Sentinel

(masterl F} master2 @EFIIE)

i@ el
#4 [ITH
/ &% / b3

S

& 16-8 Sentinel 1 F R 25 QI ER M54 B

16.2 RENERHBRER

Sentinel RIAS LI G+ —KEHE, @Edmsd
FEEMPUMMA TR E 3 KK INFO 4, FELH
BT INFO 14 B B SR TR iR 95 2R A M HT1E 8o

2N, BIRWE 169 iR, ERFEE master
BH=ZANMIRS 3 slave0, slavel flslave2, HH
—A™ Sentinel IEFE## F /R 528, BRA Sentinel 4§IF5E
Mo e E R %88 R % INFO @4, HRBEMUTFUTA
AEHEE:

# Server

run_id:7611c59%dc3a2%aa6fa0609£841bb6a1019008ad%¢c

# Replication
role:master

[ Sentinel

INFO

master

A 16-9 Sentinel [ # A =1~ M IR % %%
B EMR% 28 RiE INFO s

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

W7 %52 E E 9 INFO fn%[E15, Sentinel 7] LUKERLLT W7 H6{E 8.«
O - FHEXTERFHELAFNGEL, € run_id MICRHRFFET D, PR

role BMIiCRHIRFHAE;

Q BF—FEREXTERFHBBTANREFROES, BTNREHREHE—1 "slave”
FRBILWTIER, BTH ip=RICR T ARSFE IP 4t, T port= M
FTNRS B[RS, RI\EXL 1P HIEANKOS, Sentinel XA F REEM R 5

REBULER, ST AR5,
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BRYE run_id B role MITFH5 8, Sentinel ¥ 5t E R 2R LB S H 1T HF,
#in, EMFBEREZE, EWEST ID RESMLFALEHZHRFHZFT ID AR, Sentinel
BB —ERZE, REXtLASHNETT ID #TER.

BTERFFERHMRFREL, WSBRATEF WS BLHALEWH slaves F
i, XMFHICRT EMFHBETINRES LA,

Q E3ae98 2 H Sentinel HAIEBMMRFHEZTFE, BV ip:port: WX T IP i
Wk 127.0.0.1, WASH 11111 BWARF IR, Sentinel HERBHLFHR
£127.0.0.1:11111,

Q EFFHRHOENRMNBRE BN AEMGEH: Wik, WRRRE 127.0.0.1:11111,
BRI ELRRE TP #bhkH 127.0.0.1, WASN 11111 HWMIRE BTG,

Sentinel ZEZM 4T INFO iy 4 hE MR F 580, S82 MRS 38R K LM
RECLHFHET slaves FHL:

Q IRMERS 2R RSB LM EBFFE, B4 Sentinel Xt MR 5528 ) L IG5 AT

EH.

Q RIS 2R3 DL L BIE A ERE, BEA BB 85 3 R BLOO MU AR 4 8%,
Sentinel &7 slaves FHH A MIRF B FRIR—DLHLEH.

X FRATZ AT R F 2 master I=IESH 28 slave0. slavel Ml slave?2

#16]-F ik, Sentinel ¥4FR=TMRF /AR TNE A WLMGEH, FHHXEREF
B LR FBLEPEHN slaves FHEWH, WHE 16-10 fiR,

sentinelRedisInstance
flags
SRI_MASTER
run_id sentinelRedisInstance
"7611c59dc3a29%aa6£a0609£841bb6al013008a9c" flags
name SRI_SILAVE
"master” hame
- "127.0.0.1:11111"
dict
slaves e
"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"

E16-10 EMFBWBMEMR=IREEH
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TR B R 38 LA MM IR 3R LA Z R X F .

O EMFJ/ELPILEWN flags BIERE N SRI_MASTER, TIMIRF BRI EHH
flags BH¥EMMERN SRI_SLAVE,

O FREF[/LBEWE name BYERIERF P F Sentinel BL B XX B/, TIMERE
25 LM name BEEAEE: Sentinel IR M AR S72809 [P #haibFdR 0SB B,

16.3 IREMERFE][ER

% Sentinel & B F IR 5 488 A M AR 55 8% th LB, Sentinel BR T £ X N7 69 M AR 45 3%
LUEHIN L BIZEHZ 51, Sentinel iF 2 IER BB MR 5728 M & R AT RS .
AT, XHTFHE 16-10 FiRe EMIRFT XA KDBL, Sentinel #XJ slave0. slavel
Ml slave2 =AMNRFB A FIQIR ar S AT RERE, WHE 16-11 B,
EQR ML EEZIS, Sentinel ZERRIA
BET, SUB+H—RHFERELHS | Sentinel
B 0 IR 55 88 & 3k INFO 54, FHKB
EPTFLUTAFHELE:

# Server

BRI
B

run_id:32be0699dd27b410f7c90dada3ab
fabl7£97899f

# Replication
role:slave

master _host:127.0.0.1
master port:6379

master_link_status:up 16-11 Sentinel 5451 M AR5 85 B o/ fy 23 HEFD

slave_repl offset:11887 .
slave_priority:100 TTRER

# Other sections

W% INFO i 4 HEIR, Sentinel SEBMHUTHER -

Q MR %F8#H9B1T ID run_id,

O MRFF/EMAE role,

Q EMFW/ IP bl master host, BRFMFBMNI S master_port,

Q EMRFHRERRE master link_status,

O MRS IBBEHRER slave priority,

Q MWRF[|OZFRERE slave_repl offset,

REXLER, Sentinel X MR F RO LHGHHEITESR, B 16-12 BA T Sentinel
RE_LEH INFO fr4 BIE X MRS BN LRSHBITERZE, LN,
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sentinelRedisInstance

flags
SRI_SLAVE
run_id
"32be0699dd27b410f7c%90dada3abfabl7£97899£"
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 MERFELHEEH

16.4 AEIRFV|RIMRSZV/LXER

FERAELT, Sentinel KUBMP—KHHE, BEIGSERAFARERNTRS
AR 525 X LA TR i d

PUBLISH _ sentinel__ :hello "<s_ip>,<s_port>,<s_runid>, <s_epoch>,<m_name>, <m_
ip>,<m_port>,<m_epoch>"

XEMGAMREF A _ sentinel  :helloMEEET —&KER, FENAEHS
T ESYAR:
Q HPLls_ FLHSEILFRHE Sentinel KFWFELE, FENMSBHELNE 16-2
B
QM m_ FRHSECROUNEERF[/OEE, FISUHAEILME 16-3 Fim. M
S Sentinel IEZE MMM R EMF A, WAXESHICHWREERFH/NES: o
5% Sentinel IEZE MBI RMIR S 25, M2AXESHKICRAMENR S [ ERTHE

FREFBHER
£ 16-2 {ERhF0 Sentinel HFXRAIBM
£ M ' X
s_ip Scatinel ) [P H#ht
s_port Sentinel A3 015
s_runid Sentinel #IZE1T ID
s_epoch Sentinel 24RTHIACE425C ( configuration epoch )
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%163 ERPHEREBFXHSH

8 N ® X
m_name ERFRUEZT
m_ip FIRFSH IP it
m_port FHEFBRMHROS
m_epoch ERR a8 LATAECE LT

AT B—% Sentinel i@t PUBLISH 454 7] £ IR 528 % 2% 0015 BRI .

*127.0.0.1,26379,e955b4c85598ef5b5£055bc7ebfd5e828dbed4fa, 0, mymaster,127.0.0.1, 6
379,0"

XITAAESTUUTFRER:

O Sentinel £ IP #bht>k 127.0.0.1 305k 26379, &EFT ID B e955b4c85598ef
5b5£055bc7ebfd5e828dbed4fa, HRTHAECELILH 0,

Q EMEFB/NBZFHN nymaster, PHEAEH 127.0.0.1, WOSK 6379, HBTH
EELZTH 0,

16.5 FUBCEEXRSBAMRZBOVHESR

2 Sentinel 5— A FERF{RENR S [WBRILRITHEREZG, Sentinel LWL ITH
EEE, NRFB/EEUTHES:

SUBSCRIBE __ sentinel :hello

Sentinel ¥ _ sentinel :hello ST & —HE 43 Sentinel 5 F M
ERWITA L.

XERRE, X FE5 Sentinel EEEEMIRF 2%, Sentinel BBt fr 4 BEM MR AR00
sentinel_ :hello M RXFE, GELITHEENRSE A _ sentinel  :hello
BEEKRER, A 16-13 fir.

X F M F— R 5522 H9 2 1 Sentinel WP ER
K, —A Sentinel REOMBLUIN | onpsnes |20
Sentinel B2l B), XEFERSHEATEH MBS RS D,
FH Ath Sentinel Xt & X {58 Sentinel HJIAA,

2 B T B HAth Sentinel X8 M5 ¥R 16-13  Sentinel [RIE /1 fiL %5 28 R X FIEKAH B
FRRHAR,

A HF, BIREBIEA sentinell, sentinel?2. sentinel3 = Sentinel ZEISHR
R— %2, ALY sentinell MAHHFEEAY _ sentinel :hello MEEX—&E
B&}, BiIAITET _ sentinel  :hello $iH ) Sentinel (#E sentinell HEHWN)
BLBBIXRER, WA 16-14 Fim,
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44— Sentinel A __sentinel :hello $RiHWZBI—#&{5 BHf, Sentinel X X&KIE
B T4, BB E S M Sentinel IP
#b 4l . Sentinel 3% 1 5, Sentinel i£ 47 ID | sentinell | | sentinel2 | [ sentinel3 |
S \NBH, FRTUTRE. T N T ey -
O B 5 & g 3 1 Sentinel & (ﬁéﬁf—&)\(\ﬂ'ﬂﬁ&)/(ﬂﬂif%), 7 (ITFgER)

17 ID 18 W {5 B ¥ Sentinel /Y& -7
TIDAFE, BARAXKELSR
Sentinel § T Ri5#J, Sentinel ¥% E16-14 [RFBREEL
FXEES, AcE—H4ab8,

O AR, MRES$IC7H Sentinel FZ1T ID FEWL{E B AY Sentinel HI3EFT ID AR,
AR 2 B X &5 B R MR — IR 5528 934k Sentinel R3EHY, Hl{5 8 H) Sentinel
BIREGEBRTHENTSE, MHNERFROSHLEHRHATEN.

16.5.1 BE¥ sentinels SFH

Sentinel X F QB L PEMPH sentinels FHEFE T Sentinel K F 225,
B e M X A IR %5 2R M 3L Sentinel A9¥THE :

O sentinels FH G E H H — /) Sentinel B8 F, WA N ip:port, X
FIPH#it X 127.0.0.1, ¥ O 5 X 26379 A Sentinel 3 i, 33X 4~ Sentinel 7
sentinels FHRPHEME "127.0.0.1:26379",

O sentinels FHAIE N ESE X R Sentinel BILFLEH, Hinxt T4 ~127.0.0.
1:26379" HKif, X sentinels FHRPKMEMEIP N 127.0.0.1, HO
B4 26379 #Y Sentinel FSLHILEH

44— Sentinel #F U B H Al Sentinel KK M{F BB (RATFRFERET B M Sentinel iR
Sentinel, #W{E 8 #Y Sentinel 24 B 5 Sentinel ), H#x Sentinel 2 M 15 B B3R B LU
THAFERSH:

Q 15 Sentinel HXAMSH : 1K Sentinel {Y IP #uht . MOS . E47 ID MEEL T,

O 5EMEBAEXLNSH: % Sentinel FAERMMWEMFB[NLFE. 1Pk, WOS

R LT,

BEERPERBAOEMFESH, HIR Sentinel &7 H T Y Sentinel IRAM masters
FHRAPERMPAERFIREFAEH, REREBRBUE K Sentinel B, WEFMFIHRLH
2 sentinels FHF, IR Sentinel HLFLHWEBFRE:

QO R Sentinel MLMEWELTFLE, AR Sentinel ML FILHHITER .

Q IR Sentinel K LMLEWAFELE, A VLIR Sentinel 2 Wi I FF 5 W ¥ 3 IR 55 28

%% Sentinel, E#5 Sentinel 4R Sentinel S — ML MLEH, FH¥X W
HBnF sentinels FREMH,
245 F, Bik4S94A 127.0.0.1:26379, 127.0.0.1:26380, 127.0.0.1:26381
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= Sentinel /WM MR %28 127.0.0.1: 6379, A 127.0.0.1:26379 X Sentinel
BRI TR

1) "message"

2) "_sentinel :hello"
3) "127.0.0.1,26379,e955b4c85598e£5b5£055bc7ebfd5e828dbed4fa, 0, mymaster,127.0.0.
1,6379,0"

1) "message"

2) "_ sentinel__ :hello"
3) "127.0.0.1,26381,6241bf5cf9bfc8ecdl5dbebbec3185edfbb24903, 0, mymaster,127.0.0.
1,6379,0"

1) "message"”
2) "_ _sentinel_ :hello"

3) "127.0.0.1,26380,a9p22fb7%ae8fad28ed4ea77d20398f77£6b89377, 0, mymaster,127.0.0.
1,6379,0"

Sentinel ¥ 44T LT 304 :

QB —&ERNERER 127.0.0.1:26379 HE, XEEELHEE,

O FE_&£EBMEXEN 127.0.0.1:26381, Sentinel MBI XK/EE PHRIH M
W%, Xt sentinels FHH 127.0.0.1:26381 MM LML HITER.

QE=4KEENREERN 127.0.0.1:26380, Sentinel LRI X K158 HREUH K
W7, %t sentinels FHMA 127.0.0.1:26380 Fixf ML PGEHHITES

A 16-15 /R T Sentinel 127.0.0.1:26379 A FMH%H28 127.0.0.1:6379 AEEHISE

BigEt, LIRS HE sentinels FH,

sentinelRedisInstance
flags

SRI_MASTER
] name . sentinelRedisInstance

mymaster Tlags

. SRI_SENTINEL
sentinels > dict name
"127.0.0.1:26380" "127.0.0.1:26380"

"127.0.0.1:26381"

\\. sentinelRedisInstance
flags
SRI_SENTINEL
name
"127.0.0.1:26381"

B 16-15 FRFHBELMEM TR sentinels Fo

F1127.0.0.1:26379 — 8, H 4t B 4~ Sentinel tL S QI B Kl F & 16-15 T = 1
sentinels F#, XHETFERPELERN Sentinel {58 FF :
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0 127.0.0.1:26380 &) B M sentinels F # & # % 127.0.0.1:26379
127.0.0.1:26381 P4 Sentinel {5 8.

O i 127.0.0.1:26381 A1) sentinels FHRMELSHEFF 127.0.0.1:26379 fl
127.0.0.1:26380 B4 Sentinel BIf5 8.

B A — 1~ Sentinel 8 LU & 4 #2003 B9 55056 15 B ok IR R H At Sentinel MFFE, H
i R ESEAE B R iEH A Sentinel M H D WAL, BrLUA P M Sentinel BIRHE I
ATERPLE Sentinel AL E R, UHME— T EHRF RN ZA Sentinel AT HEH KM
T o

16.5.2 GIRERE Sentinel AR SIERE

24 Sentinel i3 4538 {5 8 & Bl — /-5 #4 Sentinel
B, & ARIL2 % Sentinel ZE sentinels M [__sentinels |
BURRAH R ) LRI, B oaIE—/ % M F Sentinel
B fr 4 %8, TH Sentinel 1 [F]kE £ 81 & % 1] X 4
Sentinel Iy &8, BAUNAF—ERMFENE
4~ Sentinel ¥ JE A E & B4 Sentinel A H &
[7] Sentinel B 9 iy 4 # #%, 10 Sentinel B L & i I
Sentinel A Hfir4EH

Hi1-l6 BRAR T =1TUBREA—FEMERFXHN
Sentinel 2 [B] 2 (] B A ZEREH .

it 4 BTN A Sentinel T LUEM M E 16-16 £ Sentinel Z Al RISk
ft, Sentinel ZX M HRKHITERLH, AHEET
K XT Sentinel LB EM T RRNAME N TERXRANMKERATHE, XWHARHBSEAR
Sentinel Z [6] iy & EBRHTES

q Sentinel 2 EIRS SlEITHER )

Sentinel £ E M FBIAAMNRS BN, 2RSS HifiTlEE, 22
2k B R fb Sentinel B, FREU AL ER, HAAAITHAER, XX KA Sentinel
FE2RABKIBSBAENARSFBERGTMES L REA X o6 Sentinel, ATkt

L~.¥::£~;:£s‘r.~:r Wikdk, MABE C4o8) Sentinel R BE A S SARRARTHEEZHRST, )

16.6 HMAETMTERIRT

ERIER T, Sentinel FLABH—KINFEEFTA S EAURT G EENLH (BF
&, MIRF5 2%, HAb Sentinel ZEN ) K% PING 54, F@LLMRE K PING 454
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I ERAM LR REEL.

EH 16-17 BAROHIFP, WHLMELBRT Sentinell F1 Sentinel2 J& 44w ] SE# &

% PING @41
O Sentinell } [7] Sentinel2. = IR % 5% master.
MR % 2% slavel 1 slave2 R 3% PING #4,
0O Sentinel2 ¥ [f] Sentinell. F iR 5+ #% master.
MR S5-2% slavel Fl slave2 3% PING @4
SEBRT PING fir4- WIS AT L4y Sy DA F B RR S O -
Q A%EE. AR E +PONG, -LOADING.
~-MASTERDOWN =#} [ & By —Fp,
O EHEIAE: LHRERR +PONG, -LOADING,
~MASTERDOWN =B H 2 S H A B &,
HEEREHBRARAEREEMEE, - B 16-17 Sentinel FHIE % PING frd
Sentinel &t B X # #+ B down-after-
milliseconds HEM$EE T Sentinel HWrLFIt A M T RTT O EHCE: MR —/3L
HI#E down-after-milliseconds ZEMPHN, 4L Sentinel i& Bl LR M &, IB4 Sentinel
SBUGX LB TN AL RIEW, LW flags BYEPRITH sRI_s_DowN 4RI, EA
HEHERXMEFAELHEATMTLRRE.

LI 16-17 BaRBRAETF, MEREXHEE

Sentinell
Y2
Sentinel2 j

Sentinell ) down-after-milliseconds I HI{H sentmelgz::SIHStance
50000 P, B4 Y F M52 master FLE 50000 SRI_MASTER | SRI_S_DOWN
ZE P #B 1] Sentinell 3K [E 3K E 5 #f, Sentinell B4 "maatern

¥ master PRICHEM TR, FH7E master BT X3 R ) 3C 4 IE

16-18 Fi7R,
' \
W TLAHCGETAERTER
R PiLE & down-after-milliseconds &M #9{E, RILL# Sentinel A & iy
EMFENINTARE, Z4HMATHRIMRSFBETHNAMNRS S, REAMER
BB A 2R H B 69 A4 Sentinel ¥ LM T EK L, F44F, =R A P A Sentinel
HETATERR:

sentinel monitor master 127.0.0.1 6379 2
sentinel down-after-milliseconds master 50000

A4 50000 £45 RIS AL Sentinel ¥ B master A F M F A7 E, B2 KA
Sentinel #| B master & T 7 A MR H B, VLR FTA F) # K4 master #9 3L 4 Sentinel ## A
ERTEGRA, D
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£ 1 Sentinel I8 BAER T ATRERRE
down-after-milliseconds #M % —AFREEHRFR, ¥ TEMAR -4
B% B4 % A Sentinel &4, iX 2 Sentinel A% £ #4 down-after-milliseconds i
AYELTHRRE, Bk, % —4 Sentinel & IR F B FIoih M T L8, R4 Sentinel
THRARSANEIMFBLTALEKRS, #£A44F, X Sentinell AT A TFRE:

sentinel monitor master 127.0.0.1 6379 2
sentinel down-after-milliseconds master 50000

#1 Sentinel2 MEAT A TERE:

sentinel monitor master 127,.0.0.1 6379 2
sentinel down-after-milliseconds master 10000

AL B master ¥ ¥ Xt KAt 10000 £ 25, Sentinel2 23§ master FJi7H £ 0
T4, " Sentinell #pik % master 3R ALK, R A % master WKk Rit 50000 4

Z J, Sentinell #= Sentinel2 # 23Rk 4 master #A T M TFERS,
\_ )

16.7 HMBEBEWTERRS

X Sentinel ¥ — M ERFH/AW A EMTRZE, ATHAXTEREBREENTER
T, E4nEBEERX—ERERMOHM Sentinel #HTHIE, FBEMNBRFHRIANTREBRC
SHATTERE (ATUREMTRREEMTLR ). 24 Sentinel I Al Sentinel FB B E K
FEBBENETRHMZIS, Sentinel RSB EBHENEMTLE, HXFERFHNR
TR B IRIE,

16.7.1 RiX SENTINEL is-master-down-by-addr #5<>
Sentinel {5 :

SENTINEL is-master-down-by-addr <ip> <port> <current_ epoch> <runid>

AR Al Sentinel RERIEEMFRHE TR, PSS HE Nk 164 i,
¥ 16-4 SENTINEL is-master-down-by-addr #4&1MSMAENY

$ N . ® X
ip ¥ Sentinel HIWF o L TLR00 IR 5256 1P st
port ¥ Sentinel XM b EM TLRM ERFB/AWMOES

current_epoch | Sentinel YEIRYACELIT, FITEEEIL Sentinel, PRMIERWET iR

AR » FF5 0 Sentinel METT ID: » FERBASRNATRMEIREBHOZUTL
%, T Sentinel BEFT ID M AT FEZEL Sentinel, AR ET — iR

runid
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EAET, MR Sentinel BT A EM TR EMFR/MIPH 127.0.0.1, MASH
6379, FH Sentinel M4ETHIEBLITH 0, R4 Sentinel ¥ [ H At Sentinel KX T4 :

SENTINEL is-master-down-by-addr 127.0.0.1 6379 0 »

16.7.2 #UZ SENTINEL is-master-down-by-addr wed

24—~ Sentinel ( H #x Sentinel ) W H) 5 —4 Sentinel ( I Sentinel ) % A SENTINEL
is-master-down-by fr4ff, H#R Sentinel A HHFBMEMSHERPLUTHENSH,
FHRBEHPWERSFR PHROIS, BEFMFB/EBTE TR, A/S5EIR Sentinel 18 B —
%8 =42 Multi Bulk FIZ#EHN SENTINEL is-master-down-by i EA .

1) <down_state>
2) <leader_runid>
3) <leader_ epoch>

£ 16-5 IR TRXENSHEMT L,
#* 16-6 SENTINEL is-master-down-by-addr BISERIEN
8 = ' X ’
down_state iR B4R Sentinel ¥ R FBPRBELR, 1 AREBFBETE, o REEIMEBRTLR

leader_runid T LA = FF5 5 & E 4R Sentinel #9/F 34k Sentinel HEFT ID: * HEREHSIUMAETF
BB EBFBENTRRE, MRk Sentinel #5517 1D W AT E4EHIL Sentinel, A
FBET M

leader_epoch B 45 Sentinel £ BTGk Sentinel AL E LT, H T LA ML Sentinel, HMERKET
—4 ik, {U# leader_runid BMEFRN + HHHK, MR leader runid KN+, B4
leader_epoch 85 0

AT, MR— Sentinel & [EI LA T EIZEH SENTINEL is-master-down-by-
addr WA RIEIE .

1
2) *
3o

84158 Sentinel HLFIE FREIHJE TL,

16.7.3 $EUZ SENTINEL is-master-down-by-addr #sp<$HIEISE

R #EH Atk Sentinel & [F#Y) SENTINEL is-master-down-by-addr #14[E1&, Sentinel
WG HAth Sentinel M E EMF[/E TRHBE, UX—HELIARBEHRETHHBER TR
PRI %E T, Sentinel 24 EMF R LHILM £1ags BHEM SRI_0_Down #FiRITH, #
ARERFH/ELHAABTUTLRE, IE 16-19 FiR,
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sentinelRedisInstance
flags
SRI_MASTER | SRI_S_DOWN | SRI_O_DOWN
name
"master"

B 16-19 FHREHBIRCHEUTLE

ER TERRSHRIG R

LikAH EMEFBLEBHNT LKE Sentinel 494 F, it Sentinel R E PREH
quorum A4 6918, AR iZ Sentinel KL AA TR BECBHNERLTEKRS, thdoit,
4w R Sentinel £BFHHHANTATERE:

sentinel monitor master 127.0.0.1 6379 2

AR 24 6.46 %5 47 Sentinel £H, REBE LA M Sentinel AHETM$BELEHANTE
A&, AL LA Sentinel W LM FBHAMAETR T L, X4oif, 4 X Sentinel £8
N BATATRE:

sentinel monitor master 127.0.0.1 6379 5

AL L35 L AT Sentinel £, LR BHAEA Sentinel HIAAITMEBLBTL,
\ﬁSmmd#é%iméaﬂﬁﬁﬁmTﬁo

g .
A [ Sentinel A ER TLAFETERE

st FRMAE — A EMHF B % A Sentinel k3, EMNFEEZRFBHRAHAERLT
B FHTHARE: % —/ Sentinel ¥ XM F BRI M AENTLet, 34 Sentinel T
B AREARLZIAD, i, S THRAR —MEME B 49 ZA Sentinel &3, R
Sentinell 2B FHBAT UL THRE:

sentinel monitor master 127.0.0.1 6379 2

AR 4 % B A Sentinel ¥ # # A Sentinel A% £ R4 B €4 F 48, Sentinell $t&-3¥
ERH BRI AERLT L,

5t FHA T A FE K 4 Sentinel2 ki :

sentinel monitor master 127.0.0.1 6379 5

ALK # A Sentinel IAH LIRS BT, HFR4L4 Sentinel2 § R FBHMTAHEIL T K,
\_ Y,

16.8 EBEFSL Sentinel
WM ERGSREHE I FRTEE, WX TRIEMFBRHNE Sentinel £3HE4THH
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B, B —AN4Tk Sentinel, FHH4k Sentinel X TR EMRF M IATHEEHE BRI,

AT 2 Redis #E%£4Mk Sentinel BYFLI A A 85 .

Q A TEL M Sentinel A #% N Fisk Sentinel HIFEH, Behligin, WHFE—1FEHR
F 2R B FELR Sentinel P HMEE —MNEBH FTREM W Fik Sentinel,

Q FWHITH KL Sentinel X Z 5, RibE2R BRI, B Sentinel WEE B L T
( configuration epoch ) F{HARS HIE—K ., BBLLELR EBRE TS, FHBE
fFAFEBIM .

Q- THRELILEE, Frf Sentinel #BH — KK F 4 Sentinel I B N R WML
Sentinel WHl&, HFHEARIL—-BRE, EXMEELTEEARXAFBHEEN.

QO 1A ERFIFFAZM TR Sentinel FLERHAth Sentinel A RBHE
B4k Sentinel,

O 24— Sentinel ( # Sentinel ) 1] 55 — > Sentinel ( H #R Sentinel ) % i% SENTINEL
is-master-down-by-addr @4, HHMLSHH runid S AFAE *FETMBHRE
Sentinel #JiE4T ID B}, X /NI Sentinel 3R H 4R Sentinel HHTERERNGEHWR
FR4K Sentinel,

Q Sentinel # BRABPk Sentinel RN R P54 : Bk B4R Sentinel REREE
SR Sentinel % H#R Sentinel K /5FE4AM L Sentinel, MZ/EHEWRINFARE
FSRERS ¥ HER Sentinel 354,

Q H#F Sentinel 7F# W P] SENTINEL is-master-down-by-addr fid 25, #M
U5 Sentinel ;R Bl — &4 EE, BIEHH leader runid B M leader epoch
2 HEF T BAx Sentinel B /FPk Sentinel KIZ4T ID IR E LT,

O % Sentinel 7E# W P B 47 Sentinel RFIMH S EEZ /G, SBERE D leader_
epoch ZEMEMECHEZLICREFHFE, WRMFAMIE, AR Sentinel SkLE
B FEIAPK leader_runid 2, HR leader runid SAIEFAIE Sentinel
#iE1T ID —3, B4R BHER Sentinel 1§ I% Sentinel T E N T HF L Sentinel,

Q R AE E A Sentinel FAEF L LM Sentinel B R T R4k Sentinel, I AX4
Sentinel &% % M3k Sentinel, ZHF, 7E— 1 10 4 Sentinel ZH B f¥ Sentinel &
GRE, RERFKTET 10/2+1=6 4 Sentinel ¥ H 4 Sentinel & B Jy F I Mk
Sentinel, A RE I Sentinel B, 403k Sentinel,

O H R4k Sentinel 7= TE L LU L Sentinel B F, 3 HE 4 Sentinel ZTEH A
EELTCHEE RERE - KFH L Sentinel, FILIE—/REBLITRE, R4l
—A43k Sentinel,

O MBEELEHRA, BAH— Sentinel B 1E% J 4k Sentinel, IFA%K4 Sentinel ¥
E—Be a2 G HREH TS, PN Sk Sentinel K1k,

AT REU LN, iERAIEE — 24k Sentinel K3

RZEFEH =1 Sentinel IEEMTMFE—~ERFEE, I HX = Sentinel ZFIE Ll
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SENTINEL is-master-down-by-addr fidBRIAEMEBRHATEMTRRE, mE
16-20 Fi7R,

4R T 1% HF 3k Sentinel [sentinel A| |sentinel B| |Sentinel c|
= A Sentinel ¥ B & 1 £ iz T AT BT EATR
Sentinel & 3% SENTINEL is- ;;’ ™
master-down-by-addr g4, \\\iﬂﬁﬁ'i#”"

Il 16-21 FimR, S
ARUEMTERERE 1620 =4 Sentinel BRMIFMFBEBHAT EMTFTRRE
3% By SENTINEL is-master-
down-by-addr ¥ 4 & [,
Sentinel XK XX KIS EHH
Sentinel H 2 WEFT ID, #ln:

Sentinel A

Sentinel B

SENTINEL is-master-down-
by-addr 127.0.0.1 6379 0 e
955p4c85598e£5b5£055bcTebf

d5eB828dbed4fa
mEERIXITHMESH /] 16-21 Sentinel ELK 5134t Sentinel Ri%Ar4
Sentinel R B H X B/ & & %

—

Sentinel 3%, ERLKIEITID H e955b4c85598e£5b5£055be7ebfd5e828dbedd fa
i Sentinel B % B C M RIPHL Sentinel, FIHEEIRLIL T HHSEE:

i1
2) e955b4c85598ef5b5f055bc7ebfd5e828dbed4fa
3) 0

RGN B4 FIHE B Sentinel AT LUREX—EIE, GitHHEH £/4 Sentinel HH D
WEM T RE¥YX% Sentinel,

BREFSHFRELZHEEMFEARRF, 78BS HE K Sentinel #) SENTINEL is-
master-down-by-addr fy4 K23 Sentinel KXW HFIRSHBERBL, HBEMSY
&3k Sentinel (%2, SR/EX Mk Sentinel BT LA FF R % T MR & B8 AT RO BIET .

16.9 WEE®B

e Hi4Ti3k Sentinel 25, i3k Sentinel ¥ Xt 8 T 4R &4 IR & S PAT i Bt i 4
&, ZREBTLUT=ALR:

1) ZETRERSFBBTHHRENREHET, Pt — MRS, RN
FRRFAR

2) LETFTRERFBE THHIEMNRE[UAEHHHOEREER.

3) METAREMFFTEIFNEMRFIFAMNRESE, YXNMHAMEREFES L
B, ERER BN EMEFHONRE R
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16.9.1 EHIHAOTIRSSES

HEABRES S EMARREEC TR ETRFH|RE THHENR SRS, Bhxd—1
RERL . BIETEONBRFIR, REEXMRF KL SLAVEOF no one s, X4
MRS AR EM S48
— )

FRYEIR 5B R EREB% HkRY

47 3 Sentinel 2R LT X EIMFBUNHAARSFBRAN-ANFALE, REBR
ATREY, —R—Fbsts kb iridi®.

1) BRI APHALT TEREBEARSOMARSFE, X TUREANLAPHLY
MBFBRAEEAZRY,

2) MERF Ak A RIE A WEA = B L4k Sentinel 4 INFO 4G MRF B,
BT AREF] R PHEGNRF S HARLERDRATIEBEN,

3) R A L L TAELRS Zid 80 81t down-after-milliseconds * 10
EVHMMS B down-after-milliseconds AKX THMEMSF B THHAEN
B, MR ekt down-after-milliseconds * 10 ENHMARSE, M
TAREFN A PHLOMRSBNREIALTTRE LIRS BEH AR, RHEH, AT
F AR BRAGHIERLLEHG,

Z )&, 4Rk Sentinel HIREMB A B WL AL, HFlE P HEGNBS BHATHA,
Hit AL PEELEARGONRE B,

WwRHEMEAABARFRLLEGMABE B, LAk Sentinel 344 BN F B o5
S4B E, TAARBRARSRABGHFANRSBSRTHA, FA IR TRBERX
ARG E (AHARBERKGANBSFBRARAFERITHEGMARSES ).

BE, wRASAMLEREG. AHRABERRGMIRS B, LMk Sentinel 3

da‘eﬂﬁiiﬁ' ID shiX e MR A Bt ATHEA, HA X PEHFID RIEARE B, J

B 16-22 B T E— KBS Bk
th, Gk Sentinel B HEHMMMER | Bk sentinel |
server2 %1% SLAVEOF no one 5 K. '

£ Kk 3% SLAVEOF noone g & 2 J5,
&1 3k Sentinel 2 LI B #— KM E (F
HESTH—K), MEARKMRSES R
K& INFOM4, HAUBMSEETHA
B (role) 158, YEHARMHFHBN role
MIEF¥H slave TN master B, Lk
Sentinel BX A1 H 8 2E 1 ) MR % 8% B 20
HARBERERT ., B 16-22 % server2 AR LR %25

-t )

SLAVEOF no one
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Fan, 7EE 16-22 BARBBFH, ik Sentinel &—H [4] server2 K% INFO #54, M4
server2 iR [ B 6y BIEM .

# Replication
role:slave

# Other sections [

&k Sentinel J

# Replication
role:master

4 Other sections

BB %, 493k Sentinel ¥t AliE server2 B2 5%
AR R ERFRT o

16-23 Eﬂ'\‘T server2 ﬂ‘ﬁﬂy] ZE, ‘§¢ E 1623 server2 &mﬂﬁ%iﬂﬁ%%
iRt %528 P4k Sentinel BT,

16.9.2 {ZMMIRSE /IS H AR

WHMNERFRUAZSE, Fik Sentinel F—HEHHRE, LB TEXITREBET
FIT A MR 2B 2 RF 0 EMSFEE, X—3ETT LB [ MR 55 2% &35 SLAVEOF 4 3%
ILH,

B 16-24 B TEHBEZEBBIETD, 4k Sentinel [ B T L F IR 5 28 serverl HF
M BB % 28 server3 Ml serverd K% SLAVEOF fr 4, iLEMEFF K R % 28 server2 HHIF o

| Mk Sentinel I
)

Biaad
SLAVEOF
<server2 ip>

b33 kg
SLAVEOF
<server2_ip>

E 1624 iEMRFIFIHEBIFOERE S

B 16-25 B/R T server3 il serverd AW server2 WM IR H 825, S MFH/URS L
Sentinel EETF . :
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413k sentinel ]

i !
'| serverl y

\
\
\\ /4

server?

serveréd

B 16-25 server3 M serverd % server2 M IR % 4%

16.9.3 #¥BRYFEIRZAETHNIESE

WREEERERGEMNE, BETANWERFHEENIFOEMFFHMNRER.
Himik, B 16-26 SRR T B4k Sentinel B MMM FBZ)/E, RF I serverl T,
HANENEREREL TR, FFUXMEERRFELE serverl MR AYLHLH BT,
W serverl EH LT, Sentinel BLL i 'E ki SLAVEOF 454, ibERK server2 M

R %53%
Hlin, B 1627 WBRT serverl EF LRIFMHN sexrver2 BMRFHBHHITF .

r Sentinel &4t |

l Sentinel &&E |

B8
server4 server3 serveri
\ /
& 16-26 server! BB I EIRF AR B 1627 serverl E# LRI server2 #Y

MR % 3% MiR%2%

16.10 ERITM
0O Sentinel HE— B TTERHRERX T A Redis RF538, CHATHSERX ARG



244 ¢ F=Hy FHHEBEGAIA

43R, FrLA Sentinel BIz\RRAB(E A < 155l Redis IRFIBEBEHBBS AN,

O Sentinel ZEARFRENERXF, IENERUERH RS [QEEM LG
¥, HOIEERERFIFOGSEEMITRESE, HYGSEERATRERFHER
EArASHER, MiTHEZERENAETEREEE S IENE R

Q Sentinel T\ E RS 2F KX INFO Sk IRBEMFHB TIE NREHULTE
B, IR MR % 25 QURH N R S G5, LA R 7 3 4 M iR 5 25 O S D
TR %R

Q ZE—MIFH T, Sentinel LA +# — WA MmN FREBFMM G2 L%
INFO 54, MEMFBAETTRIRZE, A Sentinel IEZENT LR & 25 1T R
$#1EfT, Sentinel [A) AIRF 88 R 1% INFO o WIRR LB AEN —K,

Q T HRBRER -1 ERF I[NNI SF 2R L1 Sentinel 3R, EMNSUSHII—K
RO, Sl SRR 5 2R 0 __sentinel_ :hello $RE K3 T Bk i HoAb
Sentinel H & H S WL,

Q %1 Sentinel 44 M sentinel :hello HiE U A Sentinel ZRXHEE,
I X E(E B AR Sentinel BIBMN KEMGW, LIRMSERE,

Q Sentinel R4 5 EMF /MM RFRQB M S EEMITRIZES, Sentinel 55 Sentinel
Z B Qe A,

Q Sentinel A GH— R AR ML (LIFEEMFE. MRS, M Sentinel ) K%
PING 4, FFRIBELMIRT PING fp S EIERHMT LR R EEL, B LhlER
SE BT 1 SE 6] Sentinel RIX T EIH AT, Sentinel £AFX LM EM T,

Q ¥4 Sentinel Jf— A EMRMF B H WA W TLE, ©omRHEAX A 3R 5250
Sentinel #1T#IR], BEMRBERAIEXNTERFBCEHEAETRTERRE,

O % Sentinel KEBEBEZHNERTRERZE. BB TRFBHANIENTL, 3
Bl — e IR 3B R IR E

16.11 SERH

Sentinel RA LX) Sentinel B I RX Raft B AL A FEWELHR, XFX—
FEEMEAE BT LAWE Raft HE/EE R “Raft B ¥ : http://v.youku.com/v_
show/id_XNjQxOTk5SMTk2.html, B%# Raft B30,
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Redis 282 Redis MR RNBABRESF R, £#EL SN (sharding ) JFeFEFTHEIL
2, FREE B sEESBIEE,

AT ERFMT R, BRIE. S00IT. EFSH . BE. HEEE. HASE Y
EHTNE.

171 PR

— Redis EFHEFHE PR (node) 4R, 7ZERIFFIRMRHE, BN SERHEM
MR, EfSLF-TRESHCHEREYY, B8 PHIEAT THENER, BRI
B W SRR, AR—TEEEIMTRNER.

EHEAANT M TIER AT CLUSTER MEET fad-3R5EM., ZArdHmmT .

CLUSTER MEET <ip> <port>

[} —4~ 5 & node &% CLUSTER MEET f4, ®JLAik node WA 5 ip Ml port FT#E%E
#9Y S 478 F (handshake ), HEBF R IO, node AR ip Hl port FAIHEEMNT A
N3 node ¥ S HRIFFERERED,

E¥AH0F, BRAAEE =M AKX 127.0.0.1:7000, 127.0.0.1:7001,
127.0.0.1:7002 ( FXEREIP #bhl, EEFRROSRXSEMNTR), RITEEHA
P A 4 7000, @it &% CLUSTER NODE A WIUER, £RHERRESE 7000 &
C— M

$ redis-cli -c -p 7000
127.0.0.1:7000> CLUSTER NODES
51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected

A 7000 RELTF 4, BRAIAT LS K 7001 T B35 & 7000 FrEER 2R
Bm.

127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7001
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OK

127.0.0.1:7000> CLUSTER NODES

68eef66df23420a5862208ef5b1a7005b806f2ff 127.0.0.1:7001 master - 0 1388204746210
0 connected

51549e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected

B[ 5 A 7000 XU T @4, RAOTATRLEY A 7002 MBI & 7000 F145 &1 7001
FrEER SR B

127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7002
OK

127.0.0.1:7000> CLUSTER NODES
68eef66d£23420a5862208e£5b1a7005b806£2ff — 2m 1~ Em 1 M —
127.0.0.1:7001 master - 0 1388204848376 0 RN RE L KR

connected | [ h !
9dfb4c4e016e627d976%e4c9bb0d4fa208e65¢c26 | || || |
127.0.0.1:7002 master - 0 1388204847977 0 | Il || ]

connected = e e e e e e - ——— -
51549e625cfda318ad27423a31e7476fe3c¢d2939 :0 —
myself,master - 0 0 0 connected & 17-1 _.’7‘3'.4{3299"?5}.5\

e, XMERERAST 7000, 7001 M 7002 =AHA, H17-1 E17-SBRTX
=N EHTEFORE TR,

17-3  #BFRIhE 7000 5 7001
AFR—ER

17-4 54 7000 535 & 7002 17-5 BFERIIP=AHALT
HTRF FA— 58
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AFBETRMNREBN BRI T AL, SEBEXHORIELEW, LKk CLUSTER
MEET 5 Lo R,

1711 BaiPA

— A ERE N BITEEBRER T Redis [R5 285, Redis R5 287 8 shad 2818
cluster-enabled REEEIRE N yes RILERE TR MFBHEBEX, WH17-6 iR,

| IEh R 558 |

cluster-enabled
HEIEN yes ?
7 Ty

Pidlii5 g iE o2 6 FRB AN (stand alone) #i
BA—ATR BA— 5 Redis RHFHR

B 17-6 M HETESH SRR

& (BTEEHERT K Redis RF3% ) SHEFERAAELIERPHEHNRS S
HiF, .

Q WA SRS EA IR M2 R A B a4 EE,

Q VR S9SB4 AL 45 R IAT serverCron ¥, T serverCron ¥
NEEHEREAISAM clusterCron R, clusterCron R AFRRITESE
BEIATHRERTHEARE, InmEHPHEMTRRIE cossipHE, BE
TRREWER, EREREFTENTLAY HTENNEEEE.

O RSk AR RaRENTHIE, BEMKASREMARRE-YNER.

O ARS8k RDB FEALBIHA AOF RAMBEIEIITREA L TIE,

Q WASKSEMARN 5ITRERRMIT PUBLISH, SUBSCRIBE %614 .

O WA SOkEM S FIBYORET T S E B T,

O VASHEME A Lua AFERIATE P8 A K Lua 4,

BRZh, THALSHEB A redisServer EHMRRERSBORE, EH
redisClient ZGHRFEHFEFMARE, ETBRERAFEEREXTASHIAMNEIE, &
B ENMMRFBEI T cluster.h/clusterNode £5#, cluster.h/clusterLink &, KL
K cluster.h/clusterState B, B FRN—FHXHX =fMBIBEHHTNHA.

17.1.2 SEEREURSGH

clusterNode ZHHRFE T — MR LIPRE, RFIWIERNE. WRNEF.
FAYMWBCEZIT, WA IP b FIR OS5 %%,

BT RBEMERA 1 clusterNode LHRICR ACKIRE, FRRBHRHTAR
it ] (BEEHAAATRA) BARE - MMHMEK clusterNode 554, LIRIZFH AL
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TRERE

struct clusterNode {

/1 BlAF R HH R

mstime t ctime;

/! FEBMAF, Ha0 MTARHEHLR
// i 68eef66d£f23420a5862208e£5b1a7005bB06E2EE
char name[REDIS_CLUSTER _NAMELEN];

/! FRER

/! BERERFEHRRRELIVRNAE (MEFRRAAT L),
/! UEFAREHHRARRS (RnEXRHETR),

int flags;

/0 FRLUMHERLT, BTEAKEES
uinté4_t configEpoch;

/7 WY 1P M
char ip[REDIS_IP_ STR_LEN];

/7 HREROE

int port;

/] BREEEFRARHEXEL

clusterLink *link;
/...

bi
clusterNode Z5¥If0 1ink BHER — clusterLink &, REMRETEEN X
IENAXRER, LINEREFHRRT, SAZNWXAFBENK.:

typedef struct clusterLink {

/7 EEHURNNE

mstime t ctime;

// TCP EBRFHRKE
int f£d;

/l RHEAR, REFEFRELEBY KWK E (message ),
sds sndbuf;

/1 BARER, REFAREY KEKBHHR,

sds rcvbuf;

/7 ERAEBERBHT L, MRIAHEFRN NULL

struct clusterNode *node;

} clusterLink;
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redisClient &4 clusterLink &HHEBMA R 2= 4
redisClient ##fe clusterLink £MBAF HLHERFHER BN, ik
BAR, IHALEHGENLT, redisClient EMPHERFHFEBFRE LA TS
EP#, M clusterLink M PHERFTHAFERNZA TEEY L6,

BE, BNV SEMRFEE - clusterState &M, XNMEHIEHF T YA AN
AT, BRFEUTLHRE, ANEREELXTIETR, EHASEP/IYAR, ERYRMN
EEB4IL, B,

typedef struct clusterState {

/7 FEREWY R4

clusterNode *myself;

// EBRLMHERLET, ATEAGREY

uint64_t currentEpoch;

/! EBLWHRE: RESER TR

int state;

1 EBYESAEE-MIETRNEE

int size;

1/ EBRY¥ELE (44 myself ¥ 1K)
/! FREBAFENEF, FRAEHFEANEN clusterNode #H

dict *nodes;
/7 ...

} clusterState;

ELHT B 4 48 9 7000, 7001, 7002 =MW R K, H17-7 AT ¥ & 7000 €1 & Ay
clusterState &5, XMEMWMITE 7000 HAEICR TEHURERUTH=ATEKN
WMATRE (HTZEZR, EPEET clusterNode LK —49 B ) :

Q %M currentEpoch BHMEN 0, BREHYFHAEELITY 0,

QO £MK size RUEMMEN O, BAREHEAWHRAEMY KLY, HikgHn

state R¥EMMEN REDIS_CLUSTER FAIL, XENEHHILTFTARS.

O £ nodes FRICFTEHANBEIN=ZATE, X=ZANTELHH=4
clusterNode M TR, HP myself #EHHERAFEY A 7000 B clusterNode
ghtly, TSP i 53 Ah BT 98 41 I 4 B 48 1 AR 5 R 7001 FIAR R AT A 7002 B9
clusterNode &H, XFMNT AR K 7000 EMMNZERBPAHAY &,

O =MW clusterNode 5 f1lags A#E#FR REDIS_NODE_MASTER, HBI=
A WRERET R

F9 & 7001 FI5 X 7002 A BIEEKLIM clusterState 551
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O AT A 7001 QIR B clusterState 5P, myself #EHEBEHEPRET R
7001 B clusterNode £5#, W5 7000 I35 K 7002 MR AR HREHM &

Q e £ 7002 B8 M clusterState &MY, myself #HEHEHE MR IR & 7002
# clusterNode &5#, 4541 7000 FIH5 5 7001 N RE B A HA I &

clusterNode
name
clusteri:ate "5154...2939"
myse flags
currentEpoch
o REDIS_NODE_MASTER
=tatc configEpoch
REDIS_CLUSTER_FAIL 0
size P
0 "127.0.0.1"
nodes port
nodes 7000
"5154...2939" S

ng8ee...f2EE"
"9dfb...5c26" [ Clui:::mde

"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

M 17-7 ¥ 7000 BJE A clusterState G5H

17.1.3 CLUSTER MEET &< /93LH

BRI A BiX CLUSTER MEET 5%, B LIRS A A KRS -1
A BEMBIY A A METENERNTRE.
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CLUSTER MEET <ip> <port>

KBS R A RS A B#ITEF (handshake ), PAMRBIABNEZE, HH
FERMBE— LR EIT IR

1) HHEASH T HABEIE — 1 clusterNode &5, B ZEHMEMBAEZSH
clusterState.nodes FHHEH,

2) ZJE, WA ARARYE CLUSTER MEET 34558/ IP Hit AR O 5, M1 B &%
—% MEET JH B (message ).

3) MR—YEH, TEBHEKRINEALZRXNWMEETHE, WEABESATEASR
B—1 clusterNode £#, HHXEWEMBIECH clusterState.nodes FHEMH,

4) 25, Ve BHET R ARE—% PONGIHB.

5) IR—EH], E ABBERE A BIERRM poNG HE, FEiAXAK poNG HET
MATLUAGEY A B EERIEWE T A kXM MEET H 8.

6) ZJE, TR A¥MY A BRE—% PING HE.

7) WMR—YIEF], T BRHERAT A AERRAY PINGHE, EdX%& PING HET
S BALIAET R A BT BRE T B2EEK poNG THE, BFZM.

A 17-8 B T U LA REANEBF IR,

RERS R MEET WE
CLUSTER MEET LN
g <B_ip> <B_port> | g JEE PONG B ﬁ
(" A ?
JEE PING &

E 178 VARHMEBFEIR

ZJE, TR ALK A BKEBER Gossip IMUEBARRPH MY K, 1EHMY
REE5HR BHITET, BE, &3 -BNEZE, WA B SEERPRIETAAR.

17.2 Bk

Redis SEHE 50 # AOR R FEBOE FE TP RO BB XS . BB BEEER N 16384
A (slot), BIREEAPHEAREETIX 16384 MUK b —4, BB HEANT ST UL
0B E 16384 M,

MBARFEP A 16384 MEHA T KL, EBAT ELRE (ok); MM, WE
BREETPEEMA—MERAHBILE, BAEBLTTRRE (fail ),

£ L—, R A CLUSTER MEET 4% 7000, 7001, 7002 =AH SEEHTH
—AMERER, AEXMEREHPRLETTERES, BrEHPR= Y SMEaELHE
EREL-F
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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

Bt 45 A K% CLUSTER ADDSLOTS %, RAITTTUSE A EBA1EHE IR (assign)
BHERAR:

CLUSTER ADDSLOTS <slot> [slot ...]

BABIF, BAFLUF A4 LU 0 4 5000 $5IRE4 & 7000 F -

127.0.0.1:7000> CLUSTER ADDSLOTS 0 1 2 3 4 ... 5000
OK

127.0.0.1:7000> CLUSTER NODES

9dfb4c4e016e627d9769e4c9bb0d4£a208e65c26 127.0.0.1:7002 master - 0 1388316664849
0 connected

68eef66df23420a5862208ef5b1a7005b806£f2£ff 127.0.0.1:7001 master -~ 0 1388316665850
0 connected

51549%e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master - 0 0 0 connected 0-5000

J7 ik 7000, 7001, 7002 =AW EETERERHEA LRRE, RIONSSEWITUTHS,
¥4 5001 =/ 10000 FEIRLA 5 4K 7001 AT

127.0.0.1:7001> CLUSTER ADDSLOTS 5001 5002 5003 5004 ... 10000
OK

SRISHHE 10001 =AY 16383 RIEL 7002 5% :

127.0.0.1:7002> CLUSTER ADDSLOTS 10001 10002 10003 10004 ... 16383
OK

WA E=A CLUSTER ADDSLOTS fp 48 fr5e ez, BiBEPH 16384 MEHE L
BRIRA THNAMYA, BEEEALSRS:

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
9dfb4c4e016e627d9769e4c9pb0d4£a208e65¢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
5154%e625cfda318ad27423a31e7476fe3cd2939 :0 myself,master — 0 0 O connected 0-5000

AHETRONEHEE ENBN SEAERRGEENTE, URWAZREBHERE
B, ZEHNE CLUSTER ADDSLOTS f14 5L .

17.21 ERTPRAERERER
clusterNode &t slots B numslot BHIEHR T A M F BB .

struct clusterNode {

/1 ..
unsigned char slots[16384/8];
int numslots;
/.
}:
slots BER—_HEHAIHA (bit array ), XMRAMKEN 16384/8=2048 IF

A, A 16384 N HERIAL,
Redis U4 0 &R IHHES|, 16383 AL IERF|, X slots BAHE 16384 P HHI AT
B2, BRI L LRI R ER RN AR BRI 1.
O R slots WAHAERT i LW SRMIMEN 1, MASRY RATAEY 1.
O R slots MAEERT 1 EMZHHMMEN o, BARRTEARRTAEM i,
B 17-9 BART —1 slots AR XMART 0 ZRT] 7 LB #H O EE R

1, HAFAE ZHBAAEERN 0, XRRTRAFTLERS 0 EF 7,

slots[1l] ~ slots[2047)

FH slots[0Q]
3 |ol1|2]3]|4|5|6]|7 10|11} 12].. | 16381 16382 | 16383
M (11111 ] o|lofo].. 0 0 ]

17-9 —4 slots BEARH

B 17-10 BAR T 55— slots BARH: XMHARS 1. 3. 5. 8. 9, 10 _Eay—#Hl
PIEHER R 1, TIERTA R REEN 0, XFRTARFTLAIERE 1, 3, 5. 8. 9, 10,

L 551 slots[0] slots[1] slots[2047]
Keljo|1]|2]|3|4|5|6|[7|8]9]10 |11 f12 )13 }14 |15 ]..].. |16382 |16383
# |oj1]o|1]ef1fofoj1ji]t]lo]olofo}o|.0].. 0 0

B 17-10 B—4 slots EHRH
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HAYBUH A E slots BAPHEE I SR AENERENY 0(1), FFUXT
— AR ET AN slots AR, BEREVARTARABEME, XRFHHEIETE
WAV HMF, XANSEHRRELRE O(1).

ZF numslots BEMIERNT AR TRAEBNEOEE, BAR slots WAPHERI 1 K
THHINREE,

i, X FE17-9 il slots ARG, VRALHENEHRENS, WX TFHE
17-10 Bi7Rf slots 4K, 5 S4HMAERER 6.

17.22 FETRANEERER

— AT ARRT2BHEAFTLENEICRE clusterNode W # slots B
numslots B2 4, EXRSEHCDH slots A - |
R B EARB PRI, LU A e |
FAAC Bl ST R, : 0 =1 5000 @ :
EAHF, X TR0 @RS NAE 7000, 7001, -7 I
7002 =AY A B RBERL - : RnFim :
O 45 4 7000 £E o ¥ BB WA 7001 AR 10 =@ 500 l
7002 BEETH slovs B, BERERRX | __________ !
TR, HORITARM 0 2/ 5000, I gy 7.1 7000 4% 7001 717002 HESH
B 17-11 Fras. FEALTBAY R

O X 7001 &8 3 ¥ 8 MW & 7000 F1H K
7002 RX HC M slots B4, LUEREMABATR, B AFTAHEE 5001 =4
10000, A 17-12 Fiw.

Q 4 7002 £ B M 7000 AT 7001 RiXH DA slots A, LUMORY
BN A, BCRFTLAEE 10001 =4 16383, A 17-13 fim.

[

|

|

|

: : RO ﬁﬁﬁ&bﬁ
[

H 10001 4 16383 H 10001 ZEM 16383

| |
| |
] |
| . !
| S maweE . Rawgm |
| 1!5001 Zi¥ 10000 1!5001 Z#% 10000 |
| |
| |
I |

|

M 17-12 7001 &4 7000 #1 7002 B A A 17-13 7002 4521 7000 # 7001 B KK
bi::liog | iz lop |
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UHHABEIHENT A BIRERKIN G B slots B4, THAKEHCH
clusterState.nodes FHRPER Y S B XM M clusterNode £5i#, FHXTEEHFH
slots FHBITRAFREETH,

HAEBPHEIT VT ETLSBECH slots HAEBEIHBREXAEHPOHMT A,
H BB ERE] slots BAMT KB BARAFBIMEPIT HH clusterNode F5HHH,
Hit, £EPHENY SBAMERIRETAY 16384 MES NGRS T EH P AR S,

17.2.3 ICREFABENIBIRER
clusterState Z5WH M slots BAICR T EBPHA 16384 MEMHEERRER :

typedef struct clusterState ({
7.,

clusterNode *slots{16384];
/...

} clusterState:;

slots AN 16384 1M, FMHATIRRE—MER clusterNode Z5HIRHR4T .

QO MR slots[i] fEEM NULL, IBAFRE i MERIBIMBIEMTH Ao

O MR slots[i) FHEFEM —1 clusterNode &1, AT AT i BLIBIWABT
clusterNode ZH IR FERNT &,

FEABF, XFF 7000, 7001, 7002 =T AKB, EfIM clusterState GiHH

slots AWK RE 17-14 iR T:

O 4 slots[0] E slots[5000] MIFEEHERHE MFLES & 7000 B clusterNode
g, FRl 0 ZE 5000 FIHIL T A 7000,

QO ¥ 4 W slots[5001] E slots[10000] ) #§ & #8 & 1 4% & 5 X 7001 Ay
clusterNode £5H, A 5001 F 10000 HHEIRS T4 4 7001,

O % 4 M slots[10001] Z slots[16383] B9 3 4 #8 48 a1 /R & W & 7002 B
clusterNode 45#, R 10001 5 16383 #ILIKA T 1K 7002,

R LG EEEREBRFESEN AN clusterNode . slots A E, SiHH—&E

TR MMM, M clusterState.slots AMTEERIT X 20R] .

DR ERMEHclusterNode.slots A X RN EIEER, B2 K
THEMiERCLSEEE, NEW i gHELTHANAYS, BEFERS
clusterState.nodes FH P M EF A clusterNode &), WEXHELEHM
slots 4l, HFHRBIMITLAEME i WH L 0IE, XMNEBROFEKEN OW), K
N4 clusterState.nodes FHEFFH clusterNode I E
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clusterState
o clusterNode
slots l »1 clusterNode*[16384]
0 :
ip
1 "127.0.0.1"
e port
5000 7000
5001
5002
} clusterNode
10000 —
ip
10001 "127.0.0.1"
10002 port
Ces 7001
16383
clusterNode
ip
"127.0.0.1"
port
7002

B 17-14 clusterState ZERIM slots P

O W@ A ERNIEIRE BIRTEA clusterState.slots A BRE, BFEREHR

i REEEPREK, XRNFBRBATLEN L1 MR, RFEEIF clusterstate.
slots[i] MMEBIW, XMRIEMREIREDN O(1).

RAFIT, XTFHE17-14 FiAM slots AKX, MRBFTENEMY 10002 B8k

BTN, B2 REHRIBAT slots[10002], FRATLID EAEM 10002 FiEK4A

TR 7002, WA 17-15 Fim,

clusterState
slots clusterNode*[16384]
10001
f] slots[10002 |

U slotsl 1 #9fE 10002 }\ clusterNode

16383 —

ip
"127.0.0.1"

port

7002

B 17-15 4[] slots[10002] HY{H



R17¥% £ H e 257

ERAM— SR, B clusterState.slots WARFTEHPHAAENERES,
B clusterNode &) slots PHRICFENTANEBRERINARALEN:
O BAYBRFRERSENNTANEERGEEIHARARAHMAEY A, BFARE
MM S8 clusterNode.slots FABNEEHEMTUT .
Q% — 7 E, 0% Redis A fff A clusterNode.slots # 4, T £ % £ A
clusterState.slots HAME, BAGBREF TR ANHEERGESEGELAK
o5 R, BEFELHAEETEA clusterState.slots {4, ERFHHALR
AEERERLOHE, REABERT R ANWHEEERELR, XHE#ERE clusterNode.
slots WAERBMAMEREE.
clusterState.slots AR THEBPHEAEMIBIRIG R, M clusterNode.
slots WA HIERT clusterNode FHMFTIRARHV T AKNEEEGELR, XEF slots |
SR BX BN,

17.2.4 CLUSTER ADDSLOTS #<#UsCEl

CLUSTER ADDSLOTS fi4#3%— 18 EMEENSH, HBFEHANEEIRA K
g RPN b

CLUSTER ADDSLOTS <slot> [slot ...]

CLUSTER ADDSLOTS 469323 a] LU A F WLk xR .

def CLUSTER ADDSLOTS (*all_ input_slots):

¥ BHEFARNN, RECNETHERERY

for i in all input slots:

# DREFHUANWCLHEERSTENATX
t MoREPRHEEHER, FLLS4RAT
if clusterState.slots[i] != NULL:
reply error()
return

t BREAERANBERNEN
# BDABRBIEFHRAMN, HXEWERD Y0¥ X

for i in all_input_slots:

# B ¥ clusterState £MWHY slots &4
* Wslots[i] WH4HHARXLWH A clusterNode &

clusterState.slots[i] = clusterState.myself

# WHRELHY KH clusterNode &My slots &4
+ BEaf Ry i E_HHAREd 1

setSlotBit (clusterState.myself.slots, i)
EAHF, B17-16 A T — 19 A clusterState 45, clusterState.
slots BAPKTA#E A8 M NULL, 3 H clusterNode.slots 4P HITA 3 H
PLRIEERR 0, XULHA MBI M BAE BIRRIETHE, 3 HER PR TAHESRRIERY,
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clusterState—’////’ clusterNode
myself i Kyl |01 ]|2([3].. 16383
slots & ololofo].. Py
slots oo
\ NULL
.- clusterNode*[16384] _///,,——”'—_—'
0 NULL
1 _/
2 ——————— NULL
3 -—___§-~§‘\\*
NULL
16383 —

NULL
P 17-16 F AW clusterState 4518

WE P 17-16 BiR BT SATR4 -
CLUSTER ADDSLOTS 1 2
W MR 2 BIRETEZE, WAM clusterState WS BEHRE 17-17 Frn
BT
O clusterState.slots MAZERT 1| 1ESI 2 FAHKHER TAIZ YT AN
clusterNode &#,
Q #H clusterNode.slots BAERT | &3 2 LB RERT 1,

clusterState
myself

NULL

lusterNode*[16384
slots cruster °0 ( ) clusterNode
1 s]..t;;:s Zs||]o]1]2(3].. 16383
> # [o]1]1]o0 0
S e
TR \
16383 — NULL

B 17-17 /4T CLUSTER ADDSLOTS fi4-=2 /5 clusterState Z5H

BJ5, 7 CLUSTER ADDSLOTS 4 PATREZ /G, FRSELREXRBEREH PG
KW, BC HATEAAFTAIRILE,

17.3 HEFHPRITHS

FEX PR E) 16384 MERMHT THRIKZE, FHRSHEA LLRE, XNEFRR
ALARERRHTARRBENST .



$17% % K ¢ 259

UEFRETSRESHRERE XNGSN, BRGSHTRASHRHMSEAEY
BIEEREATHE, HEAEXMIRFHEESLATAD:
Q WREHEMETIFRBERA T LYWV R, WAV AEEIITX NS,
O MRBHFEMNEHBEA RS LAY, BAVEE&REFFHE B —/ MOVED #
R®, HIEFNER (redirect) ZEERMTE, HEREZZHBENITHAS,
A 17-18 JBR T X WRME SR FINT R R

[ z;ijimm&ﬁuﬁﬁuﬁé |
| WAHERRTHE |

LRz
AT BT A2

R A PR E— A
MOVED #fR /
N
PRI MOVED R EHNER
FhuZERNTS

B 17-18 HWiEFREDRT R KR

BT, MRBIIEZATRBIN, H 7000, 7001, 7002 =4 S4ABMNERS, B
FEPWEEW A 7000, HERXLUTHS, MAamSSEHERN K 7000 147 :

i

WARIFTRS

127.0.0.1:7000> SET date "2013-12-31"
OK

HR8 date FTZERAY 2022 TER B9 & 7000 ALY,
BE, MRBRIKTUTHS, BATFRSTGHEERNEN R 7001, REFBIITMS:

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!"

XEE NS msg FTERM 6257 R34 7001 fRFABEK, ARG BRWEBRESH
545 7000 A FFALHE .
O MZEFRE KA A 7000 &% SET A4S HEHE, 3K 7000 &6 % P iR H
MOVED 4&iR, #H51%& FPus% R ET A 7001,
O HEFWmEABNA 7001 Z)55, BPRWEFHRMET K 7001 &% SET 4, X1@d
£:35%5 5 7001 RIHATo
EFETROABZTENBTARITBRENT®, TRABE M EATHACHATNY
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%, YR MOVED HRMLATE, BE, FWERESNAWAMAY Redis BRF HRIFRE
AR AR Z 4

17.3.1 itERBETEHMNE
HEEAUTEERTEAER key BT

def slot_number (key):
return CRC16(key) & 16383

H o CrRC16 (key) IBAIHFITHE key B CRC-16 KRR, T & 16383 iFAMATF
HE BT 0 E 16383 Z A HBE/E DS ey HIHES .

{2/} CLUSTER KEYSLOT <key> i Al A E — A28 E TS .

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 tn 4R BL WA L4 Mo RmAEERLHY, UTRE®GS
A LH :

def CLUSTER_KEYSLOT (key) :

* HENS
slot = slot_number (key)

t fWBEESE R
reply client(slot)

17.3.2 FMiBR SRS T RRELE

UHRIHTBEHRFTRNE LiZE, TARSKRAEBCOH clusterState.slots {4
FE L, HERFENERSHBECHE:

1) I clusterState.slots[i] ¥ F clusterState.myself, HRARAW i
BEIHARTE, HTAWVURGTEIREENGS.

2) MR clusterState.slots[i] A% T clusterState.myself, ABANEHIE
i FER YW AAT, HEALBE clusterstate.slots[i] #HE M clusterNode
SHPHCRT R IP MRS, HEF5RE MOVED £1iR, 185 % /¥ Z E7EA 2B
iR,

EABF, BEE 17-19 B K 7000 i) clusterState S5
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Q YE AT A 7000 44 SET date "2013-12-31" BT, WAHEL
HEHR date BT 2022, REGREBH clusterState.slots[2022) %F
clusterState.myself, XY 2022 ERHY A 7000 faF, TR &K 7000
HEPITXA SET 4, HHBERERBEEMSNE .

0O HEFERETAR 7000 XEM4S SET msg "happy new year!" BIRHE, WAH
HHEHR msg BT 6257, RFREAE clusterState.slots[6257) BRESH
F clusterState.myself, ZREAFEHFAHEE. XM 6257 FJEHH
B 7000 AFALE, TR 70004 clusterState.slots([6257] FrikM
) clusterNode &¥, FHMIEBEAAPICFM IP 4t 127.0.0.1 F¥O S 7001,
4] % P 55 Bl 4518 MOVED 6257 127.0.0.1:7001, B WEAERMEEFERTL
Y 6257 AT 7001,

clusterState

myself

slots | ——»! clusterNode*[16384)
0
1 clusterNode
HRAIN 2022 WA -->) 2022 ip
"127.0.0.1"
- port
5000 7000
5001
5002
e clusterNode
HROIE 6257 WA -- 6257
‘e ip
10000 "127.0.0.1"
port
10001 7001
10002
16383 — 3

& 17-19 £ 7000 i) clusterState &5H

17.3.3 MOVED #&i®

SRR AE S A C AFEBARHR, TR LR E F R El—/ MOVED
iR, |91 FPMERZEERTENY S
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MOVED #iR AR

MOVED <slot> <ip>:<port>

He siot AN, M ip A port M REMAFTAEM slot AW KA IP Hoht Fidw
05, HmeEiR.

MOVED 10086 127.0.0.1:7002

R 10086 IEH IP #bdit 3l 127.0.0.1, ¥WOEH 7002 HFEAF,

N HInEEHR .

MOVED 789 127.0.0.1:7000

M 789 IEH IP #ihkR 127.0.0.1, ¥HSX 7000 W MK,

WM& PR AGR B #9 MOVED £51RF, KR4S MovED &R R HLAY 1P 3
HWHOES, HRAZEAFTAEME slot MHA, HAZXTEEFREZHHEERTH®GS
LARUTH A9 % P M35 A3 7000 516 E 7001 ITERAVENBIF .

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 BR T Z P 410 & 7000 K& 3% SET 654, #3518 MOVED &R0 8,

SET msg "“happy new year!"”
Er F = 7000
. . MOVED 6257 127.0.0.1:7001

B 17-20 5% 7000 [81% P38 [B] MOVED 4%

T 1721 MBART ZE 3R MOVED #HR, HEZEY & 7001, HEFH AL SET w4
KR

) N
ZFW[ SET msg "happy new year!" |37s 7001
% OK A

B 1721 ZP5IRE MOVED 8RR R E Y K 7001

—MEREFSER S SRFPHENMY JAREEFER, MAENTRERZRFLE
REH—TERTFREEZMNS,

MREFFWMASEERRAOT SUBREEFER, HRAFPRSHMIE MOVED &R
RAULH) 1P HBHEFIR O SRERT AR, REFAHITHM,
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HEaAEAY MOVED #iR
EHEX M redis-cli F P #E4A K S MOVED 48328, JFR4-479 B MOVED 4%
%, MAIRIE MOVED 44i% A AT H &8 &, Firirth# AL L, FAKNAARRL
¥ 548 B 69 MOVED 4469 .
$ redis-cli ~c -p 7000 # E##X

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>

2%, R HEANE A LB (stand alone ) X8 redis-cli EP#H, BT L
7000 & AF #4944, 4 MOVED 4HR#ABME F BT k.

$ redis-cli -p 7000 # BEHL#ER

127.0.0.1:7000> SET msg "happy new year!"
(error) MOVED 6257 127.0.0.1:7001

127.0.0.1:7000>
BXABIEMMK Y redis-cli B #RFE MOVED S RASER, MIAE RS

B MOVED SR AT ok, MARHRST A HHE,
\ Y,

17.3.4 T REUEENSCH

EBTAAFREN U RBEXN S EINITR, 558 9 ERENBRHEDL Redis RS
PR R T A R (e o A ) i 5 e M .

FEHMBYREBAERBES SO —MEIRE, TEAREHEHSHIE\E, masl
Redis fIR 4528 U B X — R -

NPT, B 1722 BART WA 7000 MEHEERE, BOREPREFIRE "1st", B
#F5 "book", KARFMHBE "date”, HHE "1st" #M "book" HWH MM E,

B, BRTRHRBEMNREAESIEERTZS, VAR S clusterstate WK
slots_to_keys BEBRFERBFHEMBZ BMRXR:

typedef struct clusterState {
/! ...
zskiplist *slots_to_keys;
/...

} clusterState;
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redisDb

dict

expires

ListObject
StringObject StringObject StringObject
"a" "bll "c'l
dict
StringObjectL///)' HashObject StringObject
Tlst® StringObject] __ sl"Redis in Action"
StringObject "name"
"book" StringObject StringObject
StringObject "author" "Josiah L. Carlson"
"date" StringObject
"publisher" | > StringObject
"Manning®
StringObject
dict "2013-12-31"
Strl:f???ect long long
R { s i
StringObject 1385877600000
"book"
long long
1388556000000
17-22 ¥4 7000 BOBAEEE

slots_to_keys BEBRBE AW RAMSHE (score) ME—MES, MENTTAHRR

( member ) #pR— BB ER:

Q B4V AERBEEDPRIN—FHRENEN, WARSEXNTBLURBHES KB
3 slots_to_keys BEKE,
O Y95 RBBREERE R HENREXE, FAMETE slots_to_keys BRERERMBR

R SHES KX,

AT, MFE 17-22 FrRBERE, K 7000 %AIEMIE 17-23 BRE slots_
to_keys BEEKF:
QO & "book" FRZEBKBRF I AMEN 1337.0, XFRE "book" RN 1337,
O & "date” FRIZEBRBRFE VW AMIMEN 2022.0, XFERE "date” FIEMEN 2022,
Q 8 "lst" FrEMRE SAMMEN 3347.0, XFRE "Lst" FIEREN 3347,
HWLTE slots_to_keys BKBREPICF LM BEERITRAME, 99T LIR T EHxt

BFRANRFELEN AR ERETHBRE, #IN&$ CLUSTER GETKEYSINSLOT

<slot> <count> % A LR EI & E count MR TH slot KEEER, M aSHRAE
TP slots to_keys BRBRFRREIM,
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L32 ————— » NULL NULL
L5 L5 —////'P"JLL
.4 +—> L4 L4 —”/’
L3 }—» L3 L3 — NULL
L2 |—> L2 L2 L2 ~\\\‘
1 L1 1 L1 NULL
header *//// B BH BW
tail NULL 1337.0 2022.0 3347.0 NULL
level StringObject StringObject StringObject
5 "book" "date" "lgt"
length
3

B 17-23 F54% 7000 B slots_to_keys bR

17.4 EFHOH

Redis BEHEF S RETURBERHEC SMATE A (FHE) HER IR
EEFA—NMTR (BHRNR), FEAXETRNRETRAENENT SEBHB EFRT Ao

EF SR BRAETUAESR (online) #AT, ZAEHFHHWHABR, EBRATETL, #H
T S A BART S AR AT AgkSE b B A SR,

WAETF, WMTZETRBIA, €% 7000, 7001, 7002 =AW EAMERR, RITAT
AR XA EREM—A 1P 7 127.0.0.1, 3mAS5R 7003 MWL (SEMAHKITA 7003) :

$ redis-cli -¢ -p 7000
127.0.0.1:7000> CLUSTER MEET 127.0.0.1 7003
OK

127.0.0.1:7000> cluster nodes

51549e625cfda318ad27423a31e7476fe3cd293% :0 myself,master - 0 0 0 connected 0-5000

68eef66df23420a5862208ef5b1a7005b806£2ff 127.0.0.1:7001 master - 0 1388635782831
0 connected 5001-10000

9dfb4c4e016e627d9769e4c9bb0d4fa208e65c26 127.0.0.1:7002 master ~ 0 1388635782831
0 connected 10001-16383

04579925484ce537d3410d7ce%27bd2e260c45%a2 127.0.0.1:7003 master - 0 1388635782330
0 connected

RIGENEFH 5 H3RE, BIEEBIRS T A 7002 B 15001 = 16383 BB A
7003,
UTREFHHFBRIENTZE, WRNESEORE.

127.0.0.1:7000> cluster nodes

51549e625cfda318ad27423a31le7476fe3cd2939 :0 myself,master -0 0 0 connected 0-5000

68eef66d£f23420a5862208e£f5b1a7005b806£2£f 127.0.0.1:7001 master -0 1388635782831
0 connected 5001-~10000

9dfb4c4e016e627d9769e4c9bb0d4fa208e65¢c26 127.0.0.1:7002 master -0 1388635782831
0 connected 10001-15000
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04579925484ce537d3410d7ce97bd2e260c459%9a2 127.0.0.1:7003 master -0 1388635782330
0 connected 15001-16383

B FRYSEBURE

Redis B H M B 50 R/ER M Redis WEH EH KM redis-trib AT MTH,
Redis REE THTEF A ITHRA @S, W redis-trib MELREHAFEFTA
RS R HTER S BRE.

redis-trib YWEEHKNENE slot #ITEFSHNLRINT .

1) redis-trib Xy HIrV S &% CLUSTER SETSLOT <slot> IMPORTING <source_
id> w4, LB AESFNETRSA (import) /& TH slot AYRMEY,

2) redis-trib R M &% CLUSTER SETSLOT <slot> MIGRATING <target id>
w4, IRV HESTFEE T slot FMEBMEXTH# (migrate) B A,

3) redis-trib BT EKE CLUSTER GETKEYSINSLOT <slot> <count>#r4,
KBEE count TERTHE slot WEBENHES (key name ),

) NTFLERIRBHFINRE, redis-trib M E W W K K& — 4 MIGRATE
<target ip> <target_ port> <key name> 0 <timeout> g4, Wk
FHNFETSEBZEBHRT A

5) BEENAHLRI PR, HABENVARENFTEARTH slot HBEXNHEIH
EHFETARNILE. BREBROIRME 17-24 Fir,

6) redis-trib [a S # P 4L F — W K K3 CLUSTER SETSLOT <slot> NODE
<target_id> %, YW slot HIWAERT A, X—HBEERLSEIHERETE B,
BARERPHHFAT SBEMEMN slot CAHBES T BT A,

1) BEMS
CLUSTER GETKEYSINSLOT <slot> <count>

|~ | - AHHE MIGRATE th4#y#mR
2BEFEME count METH slot K e HRIBZHHFETS
R

redis-trib

Irdt 3 m

3N T4~ E [E] g
N, B AEE—A MIGRATE &% L

17-24 THEHTE

B 17-25 R T X8 slot #HTEFH I A HESTE,
WRBEBHFFHERENHE, B4 redis-trib HIEMAEHEFFIBIT EEHS H &
R,
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[ Frmnim sior BeA7mEA Y |

Y
[ Bt aRE AR o iRMER |

y
| WA ETHM slot MRS |
v

TARRBRAET
AT slot HE@?
X
AWEBE R FHA
£7
| #eH siot MRBEHTA |
Y
| SERx siot BYEHA N |
B 17-25 %1 slot BATEF 4 A IR

17.5 ASK %%

TEHATERA IR, B AE BN AR MO RS, RS IR
B BTSEBEMEK o8
EMBEAETSARE, M5 | FFEARTAREXTR ky Mee |

— Mo EEX WARFEBERTY
?
BEPHREBETRRE— &

SRR XS, I 2
B B AL IR PR A AT # k ﬁw& 8 key ﬁ?ﬂéwaﬁm
2 ey ]
ﬁﬁg%ﬁiﬁ%ﬁiﬁgmﬁ [ v A Er Rz Enes | | mEPMEE ASK & |

BERHEREEN B 17-26 FIBRERZR ask HiRMERE

g, mMREIIE, B

HENTEFRERH®S

Q R, MREYSESBEACHEEEERIRBE SR, BaxM1EETED
B3 T TR, B EmE R E 4 ASK 4HR, 1851 KW EIE
EFAEHERYR, FEHRREZIEERTTH®S,

E 17-26 BARTHEN SHANETRERE FRAX ASK #HRNBENM TR,

BAET, BRI 7002 IELEM T A 7003 THH 16198, XS "is" #l "love”

B, HAg vis" BEET A 7002, WiEE "love” ELPTHE] T K 7003,
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MERAIET R 7002 ZEX TR "is” s, BAX TGS SEHEHT K 7002 117!

127.0.0.1:7002> GET "is"
"you get the key 'is'"

AR R AT 18 &K 7002 B X TFEE "love HS, BLAEFPRLEBEMET A
7003, REBXRMITHS:

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>

[ WM ASK iz )

Fo42 %] MOVED 442 B89 L XL, EHMMK 8 redis-cli f£45) ASK 4R K&
FAATEP 4R, M A FREHEREEY IP bt fesg it iTH RS, R BEFIF L
K%ty ASK 4R 5, TAMER EMMX M redis-cli FP#%:

§ redis-cli -p 7002
127.0.0.1:7002> GET "love"
(error) ASK 16198 127.0.0.1:7003

& e

EBREIFHEE, EHBXY redis-cli A EHASK 4G, LBEFY
ASK AT A SR LRI MOVED AFSEATHEMkey, B, SEMEX Y
redis-cli A E X} ASK A4 G, EHiTAPR LERAFTHITATRESAMNRA,

AT ASK $5RACHLFEH AT, XTI ASK $5R I MOVED iRMKX B,

17.5.1 CLUSTER SETSLOT IMPORTING #3<$#95CH

clusterState ¥ importing slots from HAIEF T HRIH A EZEMNHA
FTEEBAKWE.

typedef struct clusterState {
/...
clusterNode *importing_slots_from[16384];
/..

} clusterState;

P importing slots from[i] MEAR K NULL, Wi H —4 clusterNode
24, BARTYW W RIEFEMN clusterNode FIfUEM TR IFAM i,
EXTEBGTET S F R, mERTREERS:
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CLUSTER SETSLOT <i> IMPORTING <source_id>

o] LA H 45 W A clusterState.importing slots from[i] WE B B A
source_id BIURY A clusterNode £,

EANEF, MREFIHRET A 7003 ZXLI T 4d:

# 9dfb... ¥ K 7002 81D
127.0.0.1:7003> CLUSTER SETSLOT 16198 IMPORTING 9dfb4c4e016e627d9769e4c9bb0dqdfa2

08e65c26
OK

HBAY /7003 B clusterState.importing slots_from BAMAERE 17-27 fF
AT

clusterState

importing_slots_from |—» clusterNode*[16384]
0 —» NULL
1 —» NULL
2 — NULL
16198 clusterNode
16381 —» NULL ip
16382 |, NULL "127.0.0.1"
16383 NUL port
[~ NULL 7002

1727 5% 7003 9 importing_slots_from 4

17.5.2 CLUSTER SETSLOT MIGRATING #p<$HIEIR

clusterState &M migrating slots to MAICFE T UM H R EETBEHM
TR

typedef struct clusterState ({
/7 ...
clusterNode *migrating_slots_to[16384];
/...

} clusterState;

fmigrating_slots_toli] WEARNNULL, TREFE —I clusterNode 55H,
BAFER YTV AIELEWE i B E clusterNode SR &R
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EXRBHTER SR HOEE, mETEREMRS:

CLUSTER SETSLOT <i> MIGRATING <target id>

AT A IR A clusterState.migrating slots_to[i] M{HBEE N target_id
PR EY A8 clusterNode £5#,

EAMHTF, MREPRETR 7002 RELDTF@sd:

# 0457... R¥ &K 7003 B 1D

127.0.0.1:7002> CLUSTER SETSLOT 16198 MIGRATING 04579925484ce537d3410d7ce97bd2e2
60c459a2

OK

#B 415 % 7002 B clusterState.migrating _slots_to AN ERME 17-28 iR
BT o

clusterState

migrating_slots_to [ clusterNode*[16384]
o — NULL
1 > NULL
2 > NULL
16198 clusterNode
16381  » NULL ip
] ”
16382 | . NULL 127.0.0.1
port
38 NUI
16383 > NULL 7003

B 17-28 5 7002 ) migrating_slots_to $(£H

17.5.3 ASK%HR

MRS ABB - ETE key WASHER, HHR key IR 1 EFRIBRE TX
MR, BATELSEZERAECHEIEEEERE key, MRRBTHE, VAREENT
EFREZENHRL.

MR, MRVARFEACHBEEERIE key, BATRALREACH
clusterState.migrating slots_to(i], HE& key FIRHIE i BB ELEH#ITER,
MRS i BRERTEBNIE, BATRASHMFFREE 1 ASK FiR, 51RFHAIE
ESAME L BT REERE key.

EAGIF, BT A 7002 {751 7003 EBH 16198 E], H—E IRATA 7002
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Rikm2:

GET "love"

ERe "love" FFE TH 16198, FIATRT002 4B O BEEDER
g riove, HHFRENRT, ELKAEHBC K clusterState.migrating slots_
to[16198], ¥/ 7002 KM HCIEZERE 16198 THEW K 7003, TREMNEFHE
BI#ER '

ASK 16198 127.0.0.1:7003

XMERBREFRATUZAST IP X 127.0.0.1, HWOSR 7003 KW S ERTAE
16198 A K HRAE, NE 17-29 Brm.

« GET "love"

p—" » s 7
B v ASK 16198 127.0.0.1:7003 R 7002

B 17-29 FFIRBEWRIT R 7002 B FEAY ASK 451R

#:8) ASK RN E PSR IREEN P Ht RO E, BREEESAMNBR
¥E, REGKERBRT SRR ASKING 8%, ZEHEHEEFFBERITHES.

BT B ToRUE, HZE P IREEBE R 7002 BB LT 4ERN

ASK 16198 127.0.0.1:7003

B REeHmEN A 7003, HEAREMS:

ASKING

REHRREME:

GET "love"™,

HRBEA .

"you get the key 'love'"

TR 17-30 FR .

¥
L ASKING e
" » 47 8% 7003
&P N GET "love" ,:ﬁ
®._"you get the key ‘love'" A

Bl 17-30 Z P HiFE I 29 K 7003

17.5.4 ASKING <

ASKING 4 Mg —E MMM BT R X WA 4% P W REDIS_ASKING 7, EAF
RZAT S RS

def ASKING():
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$ TAKR
client.flags |= REDIS ASKING

# MEPHEEOK HA
reply ("OK")

E—BERT, WREFFRAVTVIAEE-ITXTHEiNGS, Tl LI XBEHE
WAXATTAME, WA WA EE P wiEE—4 MOVED 45iR; HE, MBRHAN
clusterState.importing slots from[i) BAVWEHEAESAM i, H¥HXEHS
W% P 3 A REDIS_ASKING 48, AT RHBMAPITX N RTH 1 H@rd—K, A
17-31 @R T XA,

[ Frogm e RRRXTH i 9@ |

| RETERGE T W0

2

FPRREHA
ASKING #7117
B &
[ waumErggEnes | [ waaE wES MOVED &4 |

B 17-31 TRANRREIITE - Hid &R

YEFIRBEWE ASK SRR ZEESAHNN AR, EPrRSENTERE—
ASKING %, REZEFRABERTHGS, XRENMRE A L% ASKING #
4, MEEEZRXRBERSN®SHE, BAEFREENGSBEY SERMT, HRE
MOVED 512,

2B F, BATE LA redis-cli B0, MIEES AW 16198 #9397 &
7003 KX Frd:

$ ./redis-cli -p 7003

127.0.0.1:7003> GET "love"
(error) MOVED 16198 127.0.0.1:7002

BRI SR 7003 EAS AR 16198, B 16198 BRIHARRIEIRA T & 7002, FFUH
A 7003 & E & F %K Bl MOVED 45iR, 85| % Fom¥sm =4 & 7002,

B, MRBRIERE GETWRAZH, KEWEARE -1 ASKING @14, BAXA
GET fr & BL &5 & 7003 A7 :

127.0.0.1:7003> ASKING

OK

127.0.0.1:7003> GET "love"
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"you get the key ‘'love'”

FHEREEMR, Z/ WA REDIS ASKING fRR— 4 —KHHRR, HWEARTT—
N4 REDIS_ASKING RN E FIRARHMSZ)E, &/ %M REDIS_ASKING friflst
SRR,

EANRF, MBERMNERIPAT GET 4 2ZJ5, FIRET A 7003 K% GET w4, B
A K EEN GET S B IAT R, BERiXH % F 5% REDIS_ASKING FRiRE £ 8
BER:

127.0.0.1:7003> ASKING # 477 REDIS_ASKING #iR
OK

127.0.0.1:7003> GET "love" # # ¥ REDIS_ASKING ¥
"you get the key 'love'"

127.0.0.1:7003> GET "love" # REDIS_ASKING HFRKITFH, RITEK
(error) MOVED 16198 127.0.0.1:7002

17.5.5 ASK $#iRF1 MOVED iR S

ASK #i%f MOVED S5 RIS FBE Fomtm, ENNXBIZET:

Q MOVED $#5iREZMMARMNEZEN—-ITHEAEBITHE AT E: AFEFREA
XFH i WMOVEDSBIRZ)E, ZFFmEBKADXTH 1 WS ERe, HTLAE
B OB RERXE MOVED RN R, BAXNAREEHNATE i 8
R =

O 5HK, ASKERARFANN SETBHOIR P HERAN—MIGe . %5
SRR TH i B ASKEEIRZE, BPWMASEET RN —KGSHRPHLTH
i AERERZE ASKERTBANTR, AXFHERASHEF RS EERERX
T i M SERTEEMER, FPRRNASEXTHE i HEMEFREXZAH
MBI i R, BRIE ask iR T,

17.6 SEHSHE%RE
Redis B F MY A48 FEH A (master) AMAF &

!
e ™
I
|
(slave), R AMTAEN, AT AMATES |
RAEWH, HEREROEHETRE, RETREY . @
AL B A SR |
O,
1
|

BAFF, XTFEE 7000, 7001, 7002, 7003 pEA4
FWAMERRIN, RIITLUKE 7004, 7005 A AE
MBPIERERE, XTI TEARERITEATO0OMMNY '\ —Z_ == _
M, mE 1732 Fim (APUNEERRETE, LEE 17-32 BEI K 7004 A
FTRMATE Do 7005 A5 A 7000 AT A
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F 17-1 IER THERESM N A HIRE, UREMNEEMATIE,
£17-1 EBREIMHAIOLYRE

WA fata R I

7000 EWH 4 FHTALELRY 0 FHY 5000

7001 FHA basd AL EEH 5001 18 10000
7002 FWA R U FALEEMN 10001 EH 15000
7003 FHK LR B EAY 15001 =4 16383
7004 AR LR S A 7000

7005 1§ 7 L H B K 7000

IFXE, YR 7000 HATRRES, WARBPHEERBERILNEN CHET R

7000 B P~ AT X ——F7 4K 7004 F1H5 & 7005 i€
B—AFAEIFHENR, XMHNEHAEEE
JEkFT 55 7000 A ALY, HYSLHBEE MR
KA SHEK.

Bim, WA 7004 FEPIFHEN A, B
A5 AR 7004 KR EEE IRk T X 7000 S TRALBLAHE 0
Z 1 5000, ¥ x5 7005 4 IE KM E #1154 7000,
MO EFIH A 7004, A 17-33 Fin (ESPABLEE
BIHHENBTLEN A

#1720 T X A 7000 HITHEEBZ S,
ERENVANYIRE, UREIIEEMNIIE,

M 17-33 97 7004 BOBF I ET R

£172 MBEPTROLITRE

#AR it R I*%

R I I P o
7001 EHR R i BEALBEHY 5001 =8 10000

7002 FHR LR i F 4L BEH 10001 S48 15000

7003 FFR L i FEAb IR 15001 ZE8 16383

7004 EWK 2 A FALTEN 0 A 5000

7005 MR TR BRI 7004

MRESBEBTRZE, TRITAR 7000 B LK, WAEKBIWR 7004 BIAT

A, e 17-34 Fimso
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B 17-3¢ EHF LR A 7000 B0 A 7004 AN K
£ 173 BRTHE 7000 HHV & 7004 ZJ5, EFPENMVEORE.
F£ 173 EKBEIVANLNIMRE

R e R I#%®

7000 N7 R 15 7004

7001 EVA i i FALEEHY 5001 T 10000
7002 ESy i LR L FEAL AN 10001 ZZHY 15000
7003 WA LR AL ZEMN 15001 240 16383
7004 EWH TR THIFALT 0 W 5000

7005 LS 7= FELR B A 7004

AVWETROATBABTRGEGITE, RUTEARTTROTE, UERMTREW
RETHREBRTE.

17.6.1 RBMNTMR
B— R R ENS:

CLUSTER REPLICATE <node id>
A LA R S B9V SRR node_id A EWARIMNI &R, I 95 ST EH:
Q BRBZGLSNTEAELLEHCH clusterState.nodes FRF R B node_id
Bt R 8 clusterNode &5, K HC A clusterState.myself.slaveof
REHBEXANEH, DURERXN W RIEEERIMEN A
struct clusterNode {

o
/! WRBER-ANGTE, BoBBEVK

struct clusterNode *slaveof;

o...
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QO RETESLBHNBCEHE clusterState.myself.flags FHEME, REFREEK
REDIS_NODE_MASTER #7if, #TJF REDIS_NODE_SLAVE fiR, ERXITHLE
ZHFERHETEERT AT L.

Q&EE, TESEAEHNRT, HBIE clusterstate.myself.slaveof FEH K

~ clusterNode ZHIFTRAFH IP bt AR 05, X EWRAFTEN. BAINTANHE
DI REFI LN Redis BRFEJBHEFITHREGE A T HFE RN, FFLLEANT SEREY
MY FTHMMN T EEEMS SLAVEOF <master ip> <master port>,

17-35 B/R T i 51 7004 ZEE HI¥5 &1 7000 B clusterState 454

Q clusterState.myself.flags B¥ M {E N REDIS NODE SLAVE, #&mR TR
7004 &—TAAT R,

O clusterState.myself.slaveof &M F I &K 7000 HEW, FRVTH
7004 EEZEE HIAIET R A5 K 7000,

clusterState

myself > clusterNode

flags
REDIS_NODE_SLAVE
ip
"127.0.0.1"

port
7004

slaveof > clusterNode

flags -
REDIS_NODE MASTER

ip
v127.0.0.1"
port

7000

B 17-35 ¥ 7004 £ clusterState £5#)

—PMHRRINN R, FAREHENTTRX—FESEIHBREARF PR
WA, BAEFPHAAFTABRSAER MY S EEZHRENMEN A

EBEPHITA T ABLERT T EM clusterNode M) slaves BMEF numslaves
REFICREEZBXTETRHNT A BH.

struct clusterNode {

/...
/) EERFAXAEFTRANF 4R
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int numslaves;

/=44
/! BARATHEH AP EERHEXSEF AWAY AN clustexNode &1

struct clusterNode **slaves;
/..

}:
EANFF, B 17-36 iCF T A 7004 AL 7005 B K 7000 AT RZE, RE
FEENT AN E 7000 GIEA clusterNode ZHIMEETF
O fFEH & 7000 ) clusterNode 5 numslaves BHERIEN 2, XHEHEFHA
MR IEAEE B R 7000,
Q FF K 7000 B clusterNode LM slaves WHAMNFE WMo IR AT R
7004 FfLFT Y & 7005 B clusterNode &1, XiEHI & 7000 FIBTA N S48

R & 7004 F5 &K 7005,
clusterNode
flags
REDIS_NODE_MASTER
ip
"127.0.0.1"
port
7000 clusterNode
numslaves e
2 flags
slaves > clusterNode*[2) REDIS_NODE_SLAVE
0 ip
"127.0.0.1"
1
port
7004
clusterNode
flags
REDIS_NODE_SLAVE
ip
"127.0.0.1"
port
7005

17-36 BRI AN A 7000 €IBEY clusterNode &5y
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17.6.2 HERT

HEPHEINTERSENBEEBF PR R ERE PING HR, LILRERXS
REBELR, MRABER PING HEMTABRAENESHNER, HAEX PING HBHTSE
B PONG {HB, BBA KX PING HEM T AMSWEK PING HEKN T SIRiCHERTL
( probable fail, PFAIL ),

AP T, B &K 7001 (55 &K 7000 X% T — & PINGIHE, HE K 7000 &
FHEMEHREA, M H7001EE—%rPoNGIHE, BAHHA701REEHDH
clusterState.nodes FHFIHAIF A 7000 PN B clusterNode &5, HIEEHH
flags B¥EPITH REDIS_NODE_PFAIL #RR, LAMLRARY A 7000 A TRUTRRE,
e 17-37 Bk,

clusterNode

flags
REDIS_NODE_MASTER & REDIS_NODE_PFAIL
ip
"127.0.0.1"
port
7000

B 17-37 {LFEW & 7000 ) clusterNode &5H

HEHPHEMTASETEHEEHBN T ARZHEFTEIVARREER, Flm
AV RBLETELRE. BLTHRRE (PFAIL), BRETARE (FAIL),

A ETAABLIHEBAEFTABIAAENR CHEATRUTRREN, EFWA
ASEHCH clusterState.nodes FRPLBE EWR CHIXELK clusterNode G,
HHE XA B TRRYG (failure report ) BINB| clusterNode LY fail_reports
HREE.

struct clusterNode {
/7 ...
/1 Ak, BRTHAEAY KAV RO TERAE

list *fail_reports;
/7 ...
}i
HANMTLREH—1 clusterNodeFailReport ZHER:

struct clusterNodeFailReport {

/! BEARFTRCETANYR

struct clusterNode *node;
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/! BFE—KM node ¥ AU BT RH & e
/) BRFEREXAHBARERETEREZ TN
/I (SLWHAREAANTERESHME)

mstime_t time;

} typedef clusterNcdeFailReport;

AT, MBEFEH K 7001 ZEWRBIENHEH 7002, EFH 7003 BXEHHEEEEM,
5 A 7002 F1E 5 4 7003 FIA K LV E 7000 A TELTRIRE, AW 7001 ¥4
45 & 7000 RIEE 17-38 IR TRIRE

clusterNode

flags
REDIS_NODE_MASTER
&

REDIS NODE PFAIL
ip

"127.0.0.1" clusterNode
port FailReport
7000 clusterNode ///, node > clusterNode
fail reports > FailReport time e
node 1390525039321 flags
time -\\\ REDIS_NODE_MASTER
1390525039000 clusterNode ip
e "127.0.0.1"
flags port
REDIS_NODE_MASTER 7003
ip
"127.0.0.1"
port
7002

B 17-38 ¥ 7000 I T MRS

MRE—MEREE, R EAFOEEOETAREEN TV x RENENUTZR,
HAXAMNEN AR x BEIRICHE TR (FAIL), ¥EH A xIFCHE TR KLSmBR &
—&XTEVA <M FAIL HE, FIAKIEXE FATL R AESES T IE T A < f7id
HETL.

2E0F, XFE 1738 BIRMTRME R, F95K 7002 F1EH K 7003 ;AR F
F A 7000 AT TLRE, HHEHITAE 7001 il ET K 7000 A TELTERS (R
FE¥ K 7000 945HWITHF T REDIS_NODE_PFAIL IFiR ), HL4EX, EEHNARKL
HENEVSEE, A=EMEETR 7000 IR A TR, HBCS@aE TEHE, XY
S 7001 ¥ ET K 7000 FRCHE TR, FHmBH B —RALTEWHA 7000 9 FAIL HE,
e 17-39 B,
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B 17-39 4% 7001 AR 1% FaIL HE

17.6.3 %R

Y- MAFRRABCEEEHNENREATETRREN, NV AEFHBRTLRE
AT, UTREMEEENRTEE:

1) ERTREVRWFENTEARE, 26— PATE8ET.

2) BukP NN KEPAT SLAVEOF no one 14, AT EN Ko

3) FWENESHHEMAMNE TR ET SOHEIKEK, HRXEFELBERALAC,

4) FWEN KRBT % —% PoNG HE, X% poNG H 8T LILEER A AR &
SLRPAEXNTRESENYEERT EHE, HEXNMENHAESEETEAHB TN AR
FALHATE,

5) B EN I HHEYON B C AR a4 R, BERBEEN.

17.6.4 HAEFOETR

FHET S RETERETER.

AT B RBFEAEH A W Rk

1) EENEIELTRE -1 AITESE, ENTRER O

2) YEFH BRI R — B EEERERN, EREELTHESBN—.

3) MFEAMRELT, ABEEMATAEMNEY SHEF KBRS, WE—
M EHFAERBRONT OB RB EWIHRE,

4) UAHTRRAACEEENMETRHEACTRREN, AP ESHER B —%
CLUSTERMSG_TYPE_FAILOVER_AUTH_REQUEST {H8, ERFAWBXLHEE. AR
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A RERH VRIS,

5) MBR—AEVWREABRREN (EEEAKLEE), FAXTETRAHRBERAH
AT R, BRA B E R RN SR El—%& CLUSTERMSG_TYPE_FAILOVER_
AUTH_ACK HHB, FRXAENHZRANE SBSEY Ao

6) B4 550 T A LW CLUSTERMSG_TYPE_FAILOVER AUTH_ ACK ¥
B, IR S KB T B2 RXMEERET A CHE T B0 EWRHRHF.

7) MBREHEA NMRARERNENR, BALE—ITAFRBRBATFET N2+1
TRFREY, XA AR Y ET S

8) BAGES T RELTER, 8MRARENNEV SRR KR, FUNEE
NAEFEAHITHRE, BLAAEATEFT N2+ KEXRBEUNTERLE -, ZBRTH
BEBIRASHE 1

9) MRE-NERELTCEARANTARKEIEBZHIRER, MARBHEA—1
FHEELT, FFEYGEITES, ERENFTNETR L.

AR EWRE T IERE 16 EN AL KL Sentinel KT EIEFEHL, BHIRW
HERET Raft HEMTLES (leader election ) FEERLIM

17.7 MR

EFEPHENN AT ZLEMEWIE S (message ) KBEFT
i, RIBRAWB N A NREE (sender), BMWHEH ik
AR E (receiver), ME 17-40 FirR,
WARENBEBEERUT M.
OMEETHE: B ERXEREDE P W AKX N CLUSTER
MEET 4 8f, REZESMBEREREMEET BB, B RBKEMABRLE Y8
Fratm BB,
O PING HE: EREMNSMTEARINER—DHRSNEAW AN EZFREHEN R
AW, REMEXEANATAPRENERA K%L PING B AE% PING
B, DHREMBEPHTRESTER. REZN, MRYEABRE-KKATA
B Ri%f poNG TH B #ETE, BER YN EE L83 TS A# cluster-node-
timeout EMEER KK —F, MATRABESHAPFTABERE PINGIHA, XA
RABF IEH5 A A E R KB R BEA BEVLE 45 & B B0 PING 1.8 A9 3% X & i S B
TWHEBHEEESEE.
0 PoNG HB: MEWHWBIREH REM MEET HERA PING HER, R T HE%
EWIAX % MEET HERE PING BB Bk, BRF LM EXEER—%& PONG
HE. B, AT ABTLEEL SR A8 C M poNG H BRiEER Ay
5 AL BPRIET S FX A A MR, Y — RS BRERSIGTZE, BK

DeBlERS
TR

B 17-40 AXEMBNE



282 & R=HH5 SAHEBRAGER

FHASMER #H—%& poNc HE, LUERIEER P ayI AL S B XA~
HRESTRTEVA, HAEBTE TR KAHENHE,

Q FAIL R : E—PTEFRAHFS A EVEBELHA FAIL RER, HRA
SHER B XX THEABHFAILHE, FARIXAMNE B MY AL %
FABHRIZHE TR,

Q PUBLISH HE: YW WBl—14 PUBLISH a4, WHEESWGTXA®4S, HR
ERF#E—% pUBLISH HE, IIABKAIX% PUBLISH {H A K SBLSIATHFA
i) PUBLISH x4

—&H B M BB (header) FMIIERAIES (data) A, ETRHAXTHEENBYNE

3k, REEIFINB L ERBMARAFEAE MG BIE.

17.7.1 ERL

FREENFTEHERH—MHEHE LR, HEARTEEHIIEXZH, BiEFTH
BREFASH-EFL, AAXEFRESBHEBREICERB, Rk, RITATLL
WAHHEB LA G HEHEN—Ba.

BMHELTH— cluster.h/clusterMsg R

typedef struct {

/) HRRHEE (BEXNMHELNEEPEREXNHKE)
uint32_t totlen;

// HEHAR

uintl6_t type;

/) BREXABANTABEHE
// R#%R¥ MEET. PING, PONG X = # Gossip Ml H B KEA

uintlé_t count;

/1 RRAFAHEELR
uint64_t currentEpoch:;

/! BRREBRE-AFIHR, BARELRNEREAARELT
/! RRBRERE-ANRFR, ﬂﬁiﬁﬂiw%iﬁ%‘iﬁélﬂ#Ji‘hkévmiieyc
uint64_t configEpoch;

/1 REZWAYF (ID)
char sender[REDIS_CLUSTER_NAMELEN]:;

/1 RAFHMABERER
unsigned char myslots[REDIS_CLUSTER_SLOTS/8]:

/! WBREER-ARTR, BLEXELRGRRARATFEANNEIVANLS
// BRREER-AEFE, MLAXERRHE REDIS_NODE_NULL_NAME
/(N0 FF K, EehoHE¥HA)

char slaveof [REDIS CLUSTER NAMELEN];
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/I REEHHROE

uintlé_t port;

/7 REEHFRE

uintlé_t flags;

/1 REHAFLEBIRE

unsigned char state;

/0 BEHEX (RER, HE)
union clusterMsgbData data;
} clusterMsg:

clusterMsg.data B FBEE cluster.h/clusterMsgbData, XTESHE
HEWIES:
union clusterMsgData {

// MEET, PING. PONG # & #E X

struct {
// #% MEET, PING, PONG HEBEEHA
// clusterMsgDataGossip ##
clusterMsgDataGossip gossip([1l]:

} ping;

// FAIL R&MIEX
struct {

clusterMsgDataFail about;
} fail;

// PUBLISH HRWEX
struct {

clusterMsgDataPublish msg;
} publish;

/7 REHRHEX ...
}i
clusterMsg Z5#IfJ currentEpoch. sender., myslots ¥B#iCRTEXER S
HHEER, BRESREXELFES, ZHCH clusterState.nodes FHER P Ri%
HX M clusterNode 54, FHXTEHHTER .

¥EANPF, BN HBEREIRZZFERAMEBEERGR, UEREEEHR LM
myslots BREICEMMEIERGER, BUETLAHEAXZEWERBRERERIRETRE TR,

NEREY, EAX BN E N REFICDRORRE, UREREENS LM flags R
WREPRRE, BRETTUREREENREMACRERAET AL, AW ACRAEH FkR
WEZERT TR, REHEVATERTATAES,
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17.7.2 MEET. PING. PONG i&AgscI

Redis B 19 &1 £UHT Gossip PR ZEBR B BXTARARTANRERFE, HYP
Gossip #M¥ i MEET. PING. PONG =F{HBELH, X=FH S KIEXMHABE cluster.
h/clusterMsgDataGossip MR :

union clusterMsgData (
/...

// MEET. PING #1 PONG H & M E X
struct {

// %% MEET. PING., PONG H E#ME L HA
// clusterMsgDataGossip &#
clusterMsgDataGossip gossip[1];

} ping:

/ REHEHEX ...

}i:

B % MEET. PING. PONG = B MEAMBIMMEEIES, MU AELIHELH
type BHEEHIM—&H SR MEET 8. PING HEALE PONG HE..

B X &% MEET, PING, PONG {H B Af, RXEMMNBCHE AW AR R PRILIE
HENTA (TUREFTARENT ), FBEIFMHEPY ENELL4NREAAT/
clusterMsgDataGossip Z5HMHEM,

clusterMsgDataGossip WD R THEPHENEL T, REHSHEFVERSE
—WKEEMBEW PING .8 poNG B AEHHEL, BEPH AW IPHIAROS, UK
Hm P A MR

typedef struct {

/i RMEE

char nodename [REDIS_CLUSTER_NAMELEN] ;

/7 BE—XKAEFAREL PING HEWHHFER

uint32_t ping_sent;

7/ BJE—RMEN S HERF poNG H R H AR

uint32_t pong_received;

/7 ¥R IP M
char ip([16];

/ FRER DG

uintl6_t port;

/1 FRERRM

uintlé_t flags;

} clusterMsgDataGossip:
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X 8 & B MEET. PING, PONGIH BB, B FE L UMMHE B EXFHE
clusterMsgDataGossip i, H#R#EH D REIAH clusterMsgDataGossip ZHH
ORI N RRE RS T IR IRAE

O WEEEFHEAFETERENE TN ETIER, BARHERERE - KEMS

TP R, BREHEREBEHRICFEN P i RO SSER, SHEPh N A#
TEF.
O MEBEFHEAESFETEREFNE AN EFE, BARHEREZHNES25
B AT e, BWEW R clusterMsgDataGossip Wi RMFER,
X T AP MY clusterNode ZH 7 ¥,
AKX PING I B FEE poNG B KT, BRE—-TEEFA. B. C. D, E,. FAS
TRERE.
QFHFHAMBEDEREPINGHE, HENSEREGETYABATACHER, X4
R D B BX A PING HER, ENEHFBOXTA B HH A C AR,
O ZE, TEDHEHAABE—&KroNGIEE, HFEHEERGSTWAEMNAF
FIHE, 4R AWEIXAE poNG HEET, BEHEFHACK WA EMWAF AR,
BAEESRME 17-41 iR,

g RELFWA B MYRC HEH PING HE g
S INEHEAYR E MR F ARE PONG HE | 5

& 1741 — PING - PONG {8 @ {ExH

17.7.3 FAIL ;&R #93CH

UEHBHETRA ARETRABIRIEHE TR (FAIL) &, EWVR A KRB E—
AXTFENEABHFAILHE, FIAERBIX KA FAILHBN Y RBSH IV A BRICH
BETXK.

ERBENT BB EERMOHERLT, L4 Gossip MIUREEN ANETLELS
BYVRNEREFER—-EHER, BEH Gossip FHBAENRTE BT RABEEZRS
BB, MARXE FAIL HRTLLLEBRBENAA Y SOLBPAERNEPTRE TR, NTIRHRHA
BEEFEMEHRICH TR, NEENTREY SITHESEE,

FAIL{EEMIEXH cluster.h/clusterMsghataFail & FR R, XIMEHWRG
#F— nodename R, ZBREILCRTE TRV EINETE:

typedef struct {
char nodename[REDIS_CLUSTER NAMELEN];

} clusterMsgDataFail;
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ENEBRENFTAED RBA - M M—X-MEF, FFUFAIL HEEEARERE TSR
FENBTE, BN ARTUBEX 2 FRAHEBITEATRT .

REAFF, XTF4E 7000, 7001, 7002, 7003 P45 S ABBEKE R :

Q R FEFE 7001 RIEET K 7000 E T4, 2 FTA 7001 0 EFT K 7002 FEY
#7003 &% FAIL HE, HP FAIL HEPEEFHTREFERNEN K 7000 HEF,
LR A £ A 7000 E T4,

O %FE4 K 7002 FE 5 X 7003 BB EV R 7001 ZEH FAIL HEE, EfilRs
HEH K 7000 IRIEHE TL-

Q BAXHEHFCLABT—FHETRARNENR 7000 E TR, FLUEHRBTHIL

CAENTATUANREERTERERIRCA TR, NEEFHX A 7000 #1758
.

B 17-42 20 17-44 B T HRRZ MBI FAIL S BN TR,

B 17-42 ¥4 7001 #ATK P 17-43 54 7001 SR B 17-44 54 7002 FI5 £ 7003
7000 RiCHE TR I i% FATL R K 7000 FRICHTE TR

17.7.4 PUBLISH j&RRI3CH
LHEPIREARHPHRNITIRERS:

PUBLISH <channel> <message>
R, BEWB] PUBLISH fy 4RI A4 M channel HiHEE XN E nessage, ERES
RIER) % —%& PUBLISH I8, FrfEWBIX & PUBLISH HB MV S ML M channel
BIER K message HE.

BANER, FEEPHENTREENS:

PUBLISH <channel> <message>
K HEHPHNA Y AEE channel FiE XX message HE.

2EA4AHF, XFAE 7000, 7001, 7002, 7003 WAV A AIEBEIR, MR A 7000
B T E SRR IXE PUBLISH 54, B4R 7000 ¥ 7001, 7002, 7003 =40 KA RE
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PUBLISH JHE, A 17-45 fim,
PUBLISH {HEMIEXH cluster.h/clusterMsgDataPublish ZEHFER:
typedef struct ({

uint32_t channel_len;
uint32_t message_len;

/1 BX K8 FHERRATHFRMHCEH
/1 RRHKEERFONERE
unsigned char bulk data[8];

} clusterMsgDataPublish;

clusterMsgDataPublish & # 1y
bulk_data BER—IFWHA, XNMFHH
QR TRPEEST PUBLISH 4 kxnyy B 1745 ﬁl&ﬁl PUBLISH 4 f§ % & 7000
f) channel Bl message &, MWK [FISEHF # PUBLISH THE
channel len fl message_len W4 5| R %
T channel M KER message SPHIKE:

O H bulk_data B 0 FWZE channel len-1 FH{HEFHE channel ¥,

Q i@ bulk_data # channel_len 7% channel_len+message_len-1F¥
REHNE message ¥,

EANPIF, MR REBIE PUBLISH trdk :

PUBLISH "news.it" "hello"™

IRAY M RER PUBLISH HB M clusterMsgDataPublish ZH inE 17-46 Frw .
HPbulk_data AWM -EANAFHHRET channel 2 AME "news.it", fij bulk
data HAMNBANTFHTNEEFT message ZHHIME "hello”,

clusterMsgDataPublish

channel_len
7

message_len
5

TR R e S O I N S S S e BN

17-46 clusterMsgDataPublish Z5H75 )

AT AFREER T R/ % PUBLISH &€
£RFE, Rt EBRGHA T SRNATIAE 6 PUBLISH 44, RREQHFT £ H
iR Y 5 #HaE &) PUBLISH 44, iX 4% Redis /£ £ %) PUBLISH 4-4-W Frie Mty 5
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#, Rt B A XAYEF RF S Redis £HW “BAF S8 R XAl Bk 478
12" X—AR, AP SR A RS & PUBLISH 44940k,

17.8 EROM

O WRETEF R SENE A C b ERL S,

Q E#HDH 16384 NMEFT LA BIERAEBEPIHENTER, BNV EABESICRBLE
HBIWAT HS, MIHRL LIRS T HH &,

O WREED - TaSiERE, SEREXIMHSHERELANRFENERETHE
oK, MERARMEE, AW MmEFIRER— MOVED #i#, MOVED iR HE#
BIM5 BT LR B | 2 P o 1) 2 IEZE SR AR LM B3 A

Q 3} Redis EHHEEH S H TERH redis-trib MRMITH, EFFHHXEEEHE
BTFEMENFARETA T TEEBES T

O MRVAAEEEIBEIiZVEAB, WBAYP S A BEEACHEEBEERPRBI®S
RENBERERN, HH A SREPWERE—1 Ask #HiR, HIIFAHEDHH B4
SEREEHBEESR.

Q MOVED S IRFEFREHRABNEZN N NTEHKBITE —MHH, MaskHRRE
BT SR R M —F s R,

O £HEMATRATEWNENA, HEETEATARY, REEVASSELEGS
R,

O E£#HPHHRGERRBMBURNERIETER, B RAHY B L MEET. PING,
PONG., PUBLISH, FAIL H#h,
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Redis R 5iTEzh8ed PUBLISH, SUBSCRIBE., PSUBSCRIBE %6544

E L AT SUBSCRIBE 454, BRI LT — P SREE, WX S 45GE 93T
% (subscriber): BXHAHME P W EITHRAMEZEHE (message) B, HHEMFT
HiTREHEBBIX AN

EAHF, BiZA. B, CEMEPREIGTTHS:

SUBSCRIBE "news.it"™

WAX=ANEPIREE "news. it" FiBK news. 1t»§iﬁ

ITE#E, WA 18-1 FiR,
XA ENE P RITRS ‘ -
PUBLISH "news.it"™ "hello" KP*A @ EP*C

{] "news.it" il & %X H B "hello", 6 18-1 news.it BHMEH=/THE
B4 "news.it" B=THRERE WX

ZHB., WA 18-2 k. PUBLISH "news.it" "hello”
BT ITESEZ S, &FHET A v
$h 47 PSUBSCRIBE fr4iT Bl — 4 R L4 [ news. it il ]
R, NTIRAXEERNITHE: BYAR mmetion~ 1 mhellor
B PR A R AN AR, WARK - ‘ -
SRR MR TR, ’E’EA s D Cormn D Corme D
B REBFAE S5X M HUHH LA AT ] 18-2 [ news.it MEKRXEHEE

B&
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L news. it il l I news.et ¥ J

B 18-3 SBUEMBKITRRE

EAPF, BENE 18-3 Fix:

Q &/ A IETEITHSUE "news . it",

Q &% B IEEITHEBE "news.et",

O ZPEHCANMESSED EEITRYS "news. it" FiEH "news. et ™ S AL AYHE

A "news. [ie]t",

R XA RAF P RPTRS

PUBLISH "news.it™ "hello"™
[ "news.it" FEKXIHE "hello”, MAR{UEAEITH "news. it" FEMNE P &
AZSKEENHR, ZFRCAMEFRE D WEESKBINE, BAXFHNEFPIRIEAITRILE
"news.it" FBH "news. [ie]lt" #K, WMHE 184 fim,

PUBLISH "news it" "hello"™

news. it ﬁﬁ news.et Bl

4 "hello"
ZF%A news. [ie] tﬁi‘l’; @F‘iﬁB

"hello" ," A0 "hello"

B 18-4 HiHERXABHMITREMICERSANITESE (1)
S, mEEAR PSR

PUBLISH "news.et" "world"
] "news.et” FMHEZXH B "world", BARMNEFEITHE "news.et" HEMWE B
B4WAIHE, ZFRHMCHE,PED GURESKBINES, By X A% P 4WIEAETT B UL AC
"news.et" SEM "news. [ie]t" B, WE 18-5 iR,
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PUBLISH "news et" "world"

news . it il news.et ﬁiﬁ
"world"
ZF‘%A news. [1e]t§it KF’WB
"world" ,-° “"world"”

B 18-5 HHBRASHHKITHEMTRERMITHE (2)

AEETRHMAEHEEAENBITO S E M SUBSCRIBEfir & MBITHE M
UNSUBSCRIBE fn LB RH, RGN AT R A PSUBSCRIBE g4 FBITHA K
PUNSUBSCRIBE fr4HC B I5

ENRBEU LU EHNEHREEZ S, 2ESX] PUBLISH 4 LR RBEHTN A,
VLHATE B An] A 3% 44 J3E I 1T B 3 LA B =X 3T B A9 o

BJ5, ABHEXS Redis 2.8 H5| AH PUBSUB 4 M= TFRSHTAR, FHHEX=
M FRESRLIFEE,

18.1 MBANTRSIERYT

H—A% P AT SUBSCRIBE i & iT AN RSB REE, XNFFRS8ITHE
BUEZ FISREIE T —MITRXR,

Redis ¥ Fr A 3 E M ITRI X R BRFER S 2 IREM pubsub_channels FHEMH,
XA FROBEFENFITROSE, URENENR MR, EXREmCRTHAITRXA
BUHBE i

struct redisServer |

// ...
/! REFAMBGITAXE

dict *pubsub_channels;
/...

1]

tbiniie, & 18-6 BiB/R T —1 pubsub_channels FHURH, XMFRICRTIATER:
Q client-1, client-2, client-3 =NMFFWMIEFEITHR "news.it" i,

QO ZF¥client-4 IEFEITH] "news.sport" $iiH,

Q client-5 M client-6 WAFFMIELEITH "news .business" $iH,
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pubsub_channels

"news.it" »—vI client-1 Hclient—Z '—-I client-3
"news.sport"
"news.business" —-I client-5 H client-ﬂ

B 18-6 — pubsub_channels FHMmH

18.1.1 iTH5E
4% P iihAT SUBSCRIBE 43T R A SR MEHE, RS BBEBEFIRE
BT WIETE pubsub_channels FHABITRE,
BEMER T ESAHMITRE, XBBES NFEFRLRT: ‘
Q WABECELAHMITHE, A B pubsub_channels FRAUREHMAIIT
EEER, BFE—ERNBREE P REmMALT I EERNKR,
Q MRFUEEREEMITRE, WRAELRARFEAT pubsub_channels Fill, BFF
BB pubsub_channels FHRAHITEAE—ME, X MENERE
R, REFBEPREmMIER, RIERNE—I TR,
EANF, BiRRFEE pubsub _channels FHKNSBPRENE 18-6 fins, WAL YE
Pt client-10086 PfTArd
SUBSCRIBE "news.sport" "news.movie"
ZJ&, pubsub_channels FHUGEFHERE 18-7 FintpiRE, HHABAAENRIFRMITA:
O EH /5K pubsub_channels FRFWT "news.movien &, YN HSERME
RHE8&F—1 client-10086 &, BRHERA client-10086 —MEFFIRFELT
B "news.movie" JiliH,
O ETFEAREZLEE P WAEITIHE "news . sport"” #iil, client-10086 B &
WET HEN MERKAKE, HE client-4 FHEKET.

pubsub channels

"news.it" —>| client-1 l—y[ client~2J——>| client-3
"news.sport"” client-4 :--t;lient:i 0-0-86“-5
"news.business" —-I client-5 ]—-—-»Lclient—G I

_________________

"news.movie" = client-10086,

A 18-7 44T SUBSCRIBE ZJ5H pubsub_channels ¥4t
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SUBSCRIBE g Sl LA LA T D9 AR Sk 1R «

def subscribe(#all_input_channels):

L VL PNt

for channel in all_input_channels:

# R channel ### T pubsub_channels ¥t ( RAEMITHE)

$ Mok FRPHEMchannel &, HEEEHA L 2RE

if channel not in server.pubsub channels:
server.pubsub channels[channel] = []

+ HTAFRWERBHFT RN ERNER

server.pubsub channels({channel].append(client)

18.1.2 iBiTSE
UNSUBSCRIBE 44 8947 Ja# SUBSCRIBE 54 AT W IEFHIR, Y— I FFBITH
ARFLFE AR, RF3HM pubsub_channels FRERE P RSB ITIGEZ R
RER
0 BF4RERERITHENZ S, 7F pubsub_channels FHRPIRBIBHNT B 89T 5
HHEER, RENTRESERPRERBITEFREER.
O MEMENRITEPRZE, AHAITREHRTRTEHE, BAarBXHEEC
SRAEMMITRE T, BF¥M pubsub_channels S BB 40E X R A6,
A4 4lF, B pubsub _channels WHEICRESME 18-8 i, A UF M
client-10086 iM%
UNSUBSCRIBE "news.sport" "news.movie"”
2k, BPHBLaEREY R EmEs (mE 18-9 FrR ) .
O 7€ pubsub_channels FREH ZJ5, client-10086 ME B BE L M "news.
sport" B "news.movie" BN ITRZE &R PHEME T,
Q %45, ENMER client-10086 ZJ5, il "news.movie" EL¥AHTMITH
#, Hit# "news . .movie" th \NFHRPHMEET .

pubsub_channels
"news.it" ——4 client—l}———4 client—%]——*rclient—3l
"news.sport™ :— _éﬂé'r{t‘—_iob_éé"'
"news.business" —-[ client-5 I——»I client-6 I

"news.movie" —hf client-10086 E

P 18-8 AT UNSUBSCRIBE ZEi#Y pubsub_channels Fit
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pubsub_channels

"news.it" —4 client-l}—*ﬁclienE:i}—* client-3

"news.business" ——4rclient—5}—4 client—GI

18-9 4T UNSUBSCRIBE ZJ&#J pubsub_channels 4t

UNSUBSCRIBE fir-% (323 a] LA AT OAfUAE R 4R -

def unsubscribe(*all_ input_channels):

+ PRI BT

for channel in all input_channels:

# EITHASRPHRBITHE P 3

server.pubsub_channels[channel].remove (client)

$ ARBECBRAEATAFET (TRHERRAE)
R PE L EVES LY )

if len(server.pubsub_channels[channel]) == 0:
server.pubsub_channels.remove (channel)

18.2 ENNTRSRIT

RIEGEE, AR %5 2545 B A BE BT B > R IRAFAE IR 95 23R & W pubsub_channels

REERE, SHAEL, RESOBFAREINITRXRBREERFFREN pubsub_
patterns ERHEHEE:

struct redisServer {
/7 ...

/! REGFHAMRITRAXE
list *pubsub patterns;

/..
};

pubsub_patterns R#ER— MR, HRIPHWEIT W ABLITH — 1 pubsub

Pattern &, XMEME pattern BHIDR T HITHMER, M client BHENCH
TITRBR B F 4

typedef struct pubsubPattern |

/1 ATRMRER P 5
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redisClient *client;

pubsubPattern
/7 BATRHER client
robj *pattern; client-9
} pubsubPattern; pattern
B 18-10 2—~ pubsubPattern &R #, ERREF "news.*"

Y client-9 IEFETTRIEA "news.*",

18-10 pubsubPattern
A 18-11 7R T — pubsub_patterns HERH, X

g
MERICETLTER:
O ZF¥% client-7 EAEITRERX "music.*",
Q E/ ¥4 client-8 IEZEITHEIER "book.*",
Q FA4 client-9 IEFETTHBER "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 SEFRRH

18.2.1 iJTFIER

8 4% P IRIT PSUBSCRIBE i 21T RFEAN B ERAME, REBJBEXTEIBT
BE BRI T DA T B4R A

1) B —1 pubsubPattern &#, WMWK pattern BB HEITHRMER,
client BB NITHRERNE K.

2) ¥ pubsubPattern Z5# B MB| pubsub_patterns HERMNEFRRE. AT, B
Bk %4+ pubsub_patterns SR YLACRAEIME 18-12 Fir,

redisServer
pubsubPattern pubsubPattexn
client client
pubsub patterns —> client-7 —» client-8
pattern pattern
"music.*" "book.*"

B 18-12 1T PSUBSCRIBE #i54 ZRIM pubsub_patterns §#%

A YE I client-9 PATHS

PSUBSCRIBE "news.*"
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2 Ji, pubsub_patterns ERWFEZFHE 18-13 FrinfRE, HPABLEBMNEHRE
fin#) pubsubPattern i,

redisServer
pubsubPattern pubsubPattern E pubsubPattern

Form---Tmss-o-—--- 1
client client 1 client !

]
pubsub_patterns |—»f client-7 | client-8 | client-9 |
FPeem— e mwceccea oo 1
pattern pattern H pattern !
"music.*" "book.*" 5 "news.*" i
1

Bl 18-13 $h4T PSUBSCRIBE 42 J5H) pubsub_patterns #3#%

PSUBSCRIBE iy ) SCHLIREEA] L) A LA T O USSR AR «
def psubscribe(*all input_patterns):

+ BARNGHFARER

for pattern in all_input_patterns:

+ 4]& ¥ pubsubPattern &

# RRBITHARR, URITRMERNE %
pubsubPattern = create_new_pubsubPattern ()
pubsubPattern.client = client
pubsubPattern.pattern = pattern

4 ¥ &% pubsubPattern B E pubsub_patterns &% KR
server.pubsub_patterns.append (pubsubPattern)

18.2.2 BiTER

#R AR ITHr4 PUNSUBSCRIBE B PSUBSCRIBE @18 IR B4E: H—AFH:RITH
AR FEEX AR, RF BB pubsub_patterns MR P ERIFMBRIRL pattern
BYENBHRITERK, 3 H client RENPATRITHAHE FUEE pubsubPattern §H,

EAMAF, BIRIRFAE pubsub_patterns FERMYFCRE WA 18-14 Fion,

redisServer
pubsubPattern pubsubPattern pubsubPattern
client client client
pubsub_patterns > client-7 client-8 client-9
pattern pattern pattern
"music.*" "book.*" "news.*"

& 18-14 HUFT PUNSUBSCRIBE fir4*ZHifYJ pubsub_patterns #%#

WLYE R client-9 fTHrd

PUNSUBSCRIBE "news.*"
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ZJG, client BN client-9, pattern B¥N "news.*" i) pubsubPattern Z5#
HHMBX, pubsub_patterns BEREEFHEH 18-15 BT,

redisServer
pubsubPattern pubsubPattern
client client
pubsub_patterns client-7 client-8
pattern pattern
"music.*"” "book.*"

P 18-15 AT PUNSUBSCRIBE #1422 f5H pubsub_patterns &

PUNSUBSCRIBE i ) SC 3R IR 27T LRI LT DA RA R4 3E -

def punsubscribe(*all_input_patterns):

+ R FHERITHER

for pattern in all_input_patterns:

¢ W pubsub_patterns # % ¥ & /i # pubsubPattern ##
for pubsubPattern in server.pubsub_patterns:

¥ WRYUWE P HP pubsubPattern IERH K F B HE

+ HEERITHER bF pubsubPattern B F B R HE

if client == pubsubPattern.client and \
pattern == pubsubPattern.pattern:

# M4 HiXA pubsubPattern Nk P M B

server.pubsub_patterns.remove (pubsubPattern)

18.3 ADEHR

W —4 Redis & P ¥R 1T PUBLISH <channel> <message> g4 ¥ B message
KK WE channel MR, REBTEHTU TR HE:

1) #HE message K&E% channel FUEHIFIAITHE .

2) WRE - RENMER pattern 5HIE channel LA, AW HE message
K4 pattern B BITRIE .

BT RARA/DTES I BRXEAshERM LR

18.3.1 HiHBARIESIHET &

A KR %25 RE P K pubsub_channels FHMIEFRTHABEMITEXR, BN
THIEBERXEYS channel MBI A T B &, PUBLISH fr 4 B ## 3 & 7E pubsub_
channels FHBRBIMHE channel FIITRELZA (—1MER), REBHARXABE
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ERRFEE P, #400F, BB pubsub_channels FRYATARAMAE 18-16
FiRo

pubsub_channels
"news.it" —-l client-1 H client—ZH?lient—3 |

"news.business" —-I client-SH client—Gl

/ 18-16 pubsub_channels ¥l

MEX AN F P w7

PUBLISH "news.it" "hello"
3B 4 PUBLISH fir & ¥ 7 pubsub_channels FH P ERE "news.it" MM NERME,
BN EHEREHER "hello” REL "news.it" FUHMN=TITHE: client-1,
client-2 fllclient-3,

PUBLISH % ¥6 T 8 B R K BUHITRE 077 BT AR LT PSSR HA -

def channel_publish(channel, message):

# #R channel #&F## T pubsub_channels ¥ %
# W4 WY channel M & A HMAT R

+ BFTHREZYHF, HRER

if channel not in server.pubsub_channels:

return

# EATHXE, R channel HHEESH—AMTHH

# BHFRS channel Hii¥ WiTWH# %

# HHERRGFEITHA

for subscriber in server.pubsub_channels[channel]:
send_message (subscriber, message)

18.3.2 KHBRIXARAITHE

B % 28RS pubsub_patterns HRIDRTHAHAMITHEE, FURT
IR REL A Y channel HUHMILEAHEXAITRE, PUBLISH fr S BEMARER
Pi% pubsub_patterns 8%, HERIL S channel FHEHELRHBESX, HEHER
EATTH T XEEANEF K.

A HF, B pubsub patterns SR YFLREWE 18-17 PR,
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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.*"

B 18-17 pubsub_patterns #%

IR XA ZF P ImPiTRes

PUBLISH "news.it" "hello"

BB 4 PUBLISH fp 52 H KB "hello™” XiXA "news. it" FLEMNFAEITRE,
SRJGFFIR7E pubsub_patterns XPARETHHITRMAERXE "news. it" FHMHT
B, ERER "news.it" FEHE P client-9 ITRIA "news.*" JMHIK, FEf
4B "hello" RZABEF M client-9,

PUBLISH 4 ¥ B R LA BGUTT RE 77 3™ EAUR LT DA ek «

def pattern_publish(channel, message):

+ BREFHARKITHHEE

for pubsubPattern in server.pubsub_patterns:

¢ mRFAEPEAETE
if match(channel, pubsubPattern.pattern):

$ MAAHLRZAITR ARG E P35

send_message (pubsubPattern.client, message)

B 5, PUBLISH fir4 HSELAT LA LA T DRCRS SRR -

def publish(channel, message):

# WHERES channel HENHAITHE

channel_publish(channel, message)

+ HHRRRESFAR channel MBHERAMRANITHE

pattern publish(channel, message)

18.4 BEBIIRIER

PUBSUB g4 7 Redis 2.8 FiEMKMr42Z—, FF AT LUES XS R EF BN
FHRNMHXER, KMENMBEANAZSITRE, XHEXRMEXEWAEZSITRE,
W,

BT =AM 4514 A PUBSUB i &= F@d, URXEFaSaalRmE,
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18.4.1 PUBSUB CHANNELS

PUBSUB CHANNELS [pattern] T4 FI T B 5588 AT S T RIA9SE, HA pattern
BYPRTHK

Q WRALE pattern B, HAMEERF5 LT ITRMFHRE,

Q MRATE pattern S, WM E RS HLATHITHESEPILLS pattern

RAM LA AIBUE .

XA FAr4 Bl # R %8 pubsub_channels FMRNFTHR (B MEHRE— I8
ITREE ), REICRIFERFTAFEFGRSERLRN, XA SR AL THhH
KR

def pubsub_channels (pattern=None):

P AR, ATRRFA#A&HHRE

channel_list = []

IR VI EELa eyt
# (&% pubsub_channels FHBFAR)

for channel in server.pubsub channels:

# YUTAMNGGEE- I HEN, HAERMIIGERET:

#1 ) AP RAEEE pattern ¥

#2 ) AP #%E T pattern %, ¥ A channel ft pattern ER

if (pattern is None) or match(channel, pattern):
channel_list.append{channel)

te?ufnﬁi ﬁ:fnﬁifljflﬁ Jl.ft pubsub_channels

EBAGF, X THE 18-18 TR pubsub_channels S8 "news.it" -—>
i}, $44T PUBSUB CHANNELS #y4-¥ 3K B IR % 2% B &l "news.sport" |—» ---
H'I«TW H(J m/l\ﬁig : "news.business" | —.,

redis> PUBSUB CHANNELS "news.movie" |,

1) "news.it"

2) "news.sport" ] 18-18 pubsub_channels

3) "news.business" TR
4) "news.movie”

55—, $h47 PUBSUB CHANNELS "news.[is]*" fir2-#i& Bl "news.it" 1 "news.sport"
FANEGE, BN REXHHEEA "news.[is]*" B AHIAD .

redis> PUBSUB CHANNELS "news.[is]*"
1) "news.it"
2) "news.sport”

18.4.2 PUBSUB NUMSUB
PUBSUB NUMSURB [channel-1 channel-2 ... channel-n] FRr 5 S EB LM HEEIG
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ASHE, IR EIXLEFEAITRERR.

XN Fir4 27 pubsub_channels FHPRBIGENMMITHREER, REER
BT ESRNKEREZAN GTRESRNRKEREIEITHEOHEER ), XMERTYU
FLATF O sRkiR «

def pubsub_numsub(*all_input_channels):

+ RFRANHFAFE

for channel in all_input channels:

# R pubsub_channels F{APHRA channel AR
# M4 %% channel HHERFHEMITHE
if channel not in server.pubsub_channels:
+ EEAE A
reply channel name (channel)
¢+ TRAEHRER O

reply subscribe_count (0)

+ R pubsub_channels FHRPHFE channel &
# WAYWY channel FHEEDIH—MTR#
else:
¢ BEA#AE
reply_channel_name (channel)
#ITHERRGRERBITHAFZE

reply subscribe count (len{(server.pubsub_channels|[channel]))

pubsub_channels

"news.it" ——»[Elient—f}———a{flient—Z}—aLglient—3
“news,sport" }—4 client-4}—+{client—10086I
"news.business" ——»[Eiient-s}————qrclienE:E]
"news.movie"

18-19 pubsub_channels F#t

#EABF, XFTFHE 18-19 FiRi pubsub_channels FH¥EH, XFF e IO BGE
$4T PUBSUB NUMSUB #3283 U F & .

redis> PUBSUB NUMSUB news.it news.sport news.business news.movie
1) "news.it"

2) "3"

3) "news.sport"

4) "2n

5) "news.business"
6) "2n

7) "news.movie™
8) "1»
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18.4.3 PUBSUB NUMPAT

PUBSUB NUMPAT 4 Fl T8 15l IR % 88 M AT 80T R MM E .
XA F s 2R E pubsub_patterns #RMKERLAN, HhXMERKEK
FERLRIR 55 A8 8T BB MR, XM T LURI AT Db AUES R AR

def pubsub_numpat () :
# pubsub_patterns @R &AKEREHITHEA KR E

reply pattern_count{len(server.pubsub patterns})

redisServer
pubsubPatté}n pubsubPattern pubsubPattern
client client client
pubsub_patterns client-7 client-8 client-9
pattern pattern pattern
"music.*" "book.*" "news,*"

/& 18-20 pubsub_patterns ##&

BAHF, ¥ TE 18-20 Bi/R# pubsub_patterns $##E¥#L, $hIF PUBSUB NUMPAT
A RaRE 3.

redis> PUBSUB NUMPAT redisServer
(integer) 3 pubsubPattern
fii X F B 18-21 ff 75 B pubsub_patterns — flient_,
N _ - . pubsub_patterns client-
SR, AT PUBSUB NUMPAT fir A M438 15 1 : pattern
redis> PUBSUB NUMPAT Tt "music.*"
{integer) 1
Bl 18-21 pubsub_patterns ##

18.5 ERIOM

O fE% 2RA 7 pubsub_channels FHIEAE T FARMMITHEER: SUBSCRIBE
4 R IOE R P R T R O BB M, 7 UNSUBSCRIBE £ 5N

AR R AR TTHUE 2 R AR
O IR pubsub_patterns EREHF T HABKAMITEKR: PSUBSCRIBE

TS ATHEF FIRMBITR KRR RIX MRS, T PUNSUBSCRIBE i3 Wit

HERE P IRMBLR TR AR DR,
Q PUBLISH #4833 1A pubsub_channels FHEMBEMAAITHERXHA,

WL hA] pubsub_patterns §RE R A LRESEMNEANITREELZENHS.
Q PUBSUB 4 W =4 F iy & # 2 3& i1 # M pubsub_channels FH#H pubsub_
patterns HRPIEBRITHN.
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18.6 ZEEH

Q XFEASITRERXMNE LIS %L FFHA Publish Subscribe Pattern 55 : http://
en.wikipedia.org/wiki/Publish-subscribe_pattern, A% (i) —HBa9 5.7 ¥,

O { Pattern-Oriented Software Architecture Volume 4, A Pattern Language for Distributed
Computing ) —¥% 10 ZF (Distribution Infrastructure ) X TF{E8 . FEAEE. Kf
SRS FEitiERes, EE—F.

Q EHEERA Glob HIFLLH T Glob KAREBIILAHE 4 : bttp://en.wikipedia.org/wiki/
Glob_(programming), E{KRICEFFER: ™ ASH glob(7) FHH#Y Wildcard Matching
Ay
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Redis i MULTI, EXEC, WATCH %654 % M B % (transaction ) ThfE. R4
T—fsZ S ERITE, RE—KE. BOFBITE I MS0E, FEEESFIT
B, REBALHUESF TR ERITHME P ROHGOER, EOBESPRFEMSE
PATEEE, RiEA ZABHMAEFRAGSER,

PUTR—-IMEFHTHOAR, RFFEEU— MULTI 658 R TR, BEEBEZ I RS
HMAES Y, BiEH EXEC 4 W XN BELHRZ (commit) ARHFHMIT:

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"

ERFETRANES, BRITHESNG Redis W14 MULTI #1 EXEC #v4 3R 3L
HEhEE, UHHEFPNZ I TS ENAHEAFIESFREN, mXsard XEmmgh
T8,

ENBTEFHNELRERZE, RIVEN WATCH &S WEREFNH, +FinW
WATCH fir 4 B SC B IR,
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FAHFHELUEMTREERRARRENERL, FTUEEREEUE R ACID #FE
Xt Redis FH BT, —BH:. MBI AEETHB

19.1 BT

—MHEFNHRRIEFEESEHULT = BB :

1) BHFFH.

2) WA ABK.

3) BHEIAT
AFETROABTHEN X =T EHFITNE, RE—-IEFAFRBIEROB TR,

19.1.1 E|EFHA
MULTI #r & B hFisa e B 5 FF 14 -

redis> MULTI
OK

MULTI @4 L PATER SN E PN EE S REDBREZESFRE, X—VHREE
TEZ PRSI flags BHP4TIF REDIS MULTI SRESZRE, MULTI Ard-scaiay L
P PRk n

def MULTI():

# TFFFHER
client.flags |= REDIS_MULTI

# BEOKEHL
replyOK()

19.1.2 HSAB
YHAF PR TFIEEFREN, XK UREERHS2 BERS BT

redis> SET "name" "Practical Common Lisp"
OK

redis> GET "name"
"Practical Common Lisp™

redis> SET "author" "Peter Seibel"
OK

redis> GET "author"
"Peter Seibel”

SHAREE, Y—MEFARIBBATFFREZE, REFSSBVEITFFREEHAR
@ & AT A R B R AE -
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O MR PR LN A4S N EXEC, DISCARD, WATCH. MULTI U464 Ry 3 —
A, BBARRS R BT X Mo

O SR, MBREFREXNHSR EXEC, DISCARD, WATCH, MULTI /M4
PS4, IBAREIMIFARSL BTN FS, TREXNMHSBA—-ITH
FFIEE, REME KR QUEUED BIE.

IR 55 2R H B dr & R A E R Z L BT B LUHHRE 19-1 /R,

REHEARGEFRGHS

EXAEFRELTEFRE?

XS RE
EXEC, DISCARD, WATCH
B{MULTI ?

Freap SR ASHF AT BT AL
¥ M
1% P iR [E| QUEUED [ PR I & BT 45 R

A 19-1 [RHFABHWRSREANERZMITHIIR

19.1.3 EENS

1 Redis F /1 EE D HESFRE, INMEFREFEFER FHRER mstate B
B

typedef struct redisClient {
/7 ...
// FERE

multiState mstate; /% MULTI/EXEC state */
/7 ...

} redisClient;

FEREETAFEFII, UR—CAGSHTHERE (RrT YIRS AFIRHCEE ) :

typedef struct multiState {

// BHERF, FIFONF

multiCmd *commands;
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/1 BAREAIH &

int count;

} multiState;

HEATR—M multicmd RENEH, BEFHEN multicmd ZHTHEET —1
DANRGSHMHEXER, EEERMSLHERNELH . #4028, URSEMERE.

typedef struct multiCmd {

/1 &%
robj **argv;

A 3 %%

int argcy

/] RAEY

struct redisCommand *cmd;

} multiCmd;

HEAFILUE#ESEH (FIFO) MrNREARK@RS, REANNGSSBBREIHRA
RYRTTE, T8RS ABNRI a4 M S PO B BENEE

EMAT, MREFRPITUT 44

redis> MULTI

OK

redis> SET "name" "Practical Common Lisp"
QUEUED

redis> GET "name"
QUEUED

redis> SET "author" "Peter Seibel"”
QUEUED

redis> GET "author"
QUEUED

ARG 2R A E P IRAIEE 19-2 iR iEFRE:

QO REABK SET S BBET HHMFINES o LB L.

O SBZABNK) GET tr & BHE T HFAFIMRT L B |

Q BEARKA—A SETRESBMETEFPIMRS] 2 B b,
O BEABRKA—1 GET S BE T EFIFINRS| 3 & .
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19.1.4 BITESH

Y AMETFEHFREME 50 RSB EE EXEC S0, XA EXEC fr ¥ BB R
FBIIT. MEBLIBHRNTEFROFSNT], SETISIPREFRFTAERS, BEHNT
& PR MER TR F 4% P it.

BAPF, XTFE 192 IREFAIIRNE, REFERLIUT

multiCmd robj*[3]
argv [—»StringObject |StringObject StringObject
argc "SET" "name" "Practical Common Lisp™
3
cmd » setCommand
multiState
commands |»multiCmd[4] multiCmd robi*[2]
count [0] argv StringObject | StringObject
[l] argc "GET" Ilname "
2] 2
cmd » getCommand
[3)
multiCmd rob3*[3]
argv StringObject| StringObject| StringCbject
arge “SET" "author" "Peter Seibel"”
3
cmd —» setCommand
multiCmd robj*[2]
argv StringObject | StringCbject
argc "GET" "author™
2
cmd » getCommand
192 HHFRE

&

SET "name" "Practical Common Lisp"
BENTHL:

GET "name"

ZEPITaS

SET "author" "Peter Seibel”

BZIEHTRS:

GET "author"

BE, BESSBRTX IS B E R B 5% 5 -

redis> EXEC

1) CK
2) "Practical Common Lisp"
3) OK

4) "pPeter Seibel”
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EXEC fir 4 M SESURE AT LU LUT Dn Ukl .

def EXEC():

19.2

4 AREEHEENT
reply_gueue = []

# RFFESFNF B HENR
¥ BRBALNER, SN, URERTHSS

for argv, argc, cmd in client.mstate.commands:

# JATEL, FRAALHEER

reply = execute_command(cmd, argv, argc)

¢ WREMBAEELAA KR
reply_gqueue.append (reply)

# B8 REDIS MULTI 2R, &/ RENEBERE
client.flags &= ~REDIS_MULTI

t ABEPRAFSRE, 4%
#1 ) MEARSSITHHRE
$2 ) BEF S5

client.mstate.count = 0
release_transaction_queue(client.mstate.commands)

t REHRPATEREELE P 0

send_reply to_client(client, reply gqueue)

WATCH <893

WATCH f 5 R— AR M8 (optimistic locking ), B ¥ LAYE EXEC fir & AT Z 0T, WHE
EEREOBIERER, HE EXEC 4T, RERUEMNRETZDE -IMEE8BYU
2T, MBERKTE, REBBELERTES, FRAFPREIRREFFIITRBHEEE,

T R—IEHFHIIT KRB BT

redis> WATCH "name"

OK

redis> MULTI

OK

redis> SET "name" "peter"
QUEUED

redis> EXEC
(nil)

# 19-1 B T _L B 7R i R
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£191 BIMEPARIUTESHR

Rt i) ERHA EFHB
T1 . WATCH "name"

T2 MULTI

T3 SET "name" "peter"

T4 SET "name" "john"
TS5 EXEC

7ER ] T4, ZF3BBMT "name" @HHE, X% 4 A 7E TS5 T EXEC oW,
R %282 RI WATCH Wi 8 "nane " DB, RHRFH/IBEIITERANES,
FHEB I AEEZERLE,

AWETRABTENR WATCH S L IRE, RUPFEFRERNTHHRIN 2,
HERBBEUKELT, BREISFHELHER,

19.2.1 {EF WATCH &< S HERER
1 Redis PAREFRFFE 1> watched keys F#, XNFRIERFAB WATCH
SR BREER, TP RAENRE—MER, BRPIERT A UAHN BRI P i

typedef struct redisDb {
/7 ...
/! EFE¥ WATCH &4 Bty

dict *watched_keys;
7

} redisDb;

i watched_keys F8, MR8 LIERMAE TS8R EIE e AL, LAKR
B6 R PR IEZE ML S SR R .

A 19-3 &—1 watched_keys FREAH, WX watched_keys FHRAPTLIFH :

O P cl fl c2 EEYUYE "name”,

Q F/F4% c3 EEERE "age”,

Q ZFF% c2 fl c4 IEEMYE "address™,

BT WATCH %, BFIRATLIE watched_keys FH P 5EIEPARIITHE,
AT, MRYAEFFHN c10086, IBAFEFMPATLT WATCH frd2 )5 :

redis> WATCH "name" "age"
OK

& 19-3 B/RH) watched_keys FHEHEH ZE 19-4 FratiRE, HPHBRLRGE
BB c10086 A2 RIRIPATH WATCH iy &% mEBF P8,



312 o

Sy RABEHER

watched keys watched_keys
mname”  |of ol o ez f cioods |
rage" rese” [ o3 P ciooes !
"address" [ c4 ] "address” faf c2 |»f c4 |

19-3 —4* watched_keys ¥t

19.2.2 IRANEIRRLA

FRA N YR BEHE AT B M A4, Win SET, LPUSH, SADD, ZREM, DEL, FLUSHDB
%, ERFTZEH S WA multi.c/touchWatchKey i X watched_keys F#t
HITRE, BEERBAFPREELEERNIRBE®SESGEWBIEER, IRANE, B4
touchWatchKey RS MM BB SBAIZE F IGAY REDIS DIRTY CAS RiRTHF, ER
%E P RNE SR LR,

touchWatchKey BREHIE AT A LT O0RAEdR R :

def touchWatchKey{db, key):

1944 PUUT WATCH 14 ZJ5#) watched_keys F5t

# mRE key FETHEHEN watched keys FHF
t BLUAZSH-NEPREBRZA key
if key in db.watched keys:

¥ RAFANNR ey HEF 3R

for client in db.watched_keys[key]:

¥ TFRFER
client.flags |= REDIS_DIRTY_ CAS
EANHF, XFHE 19-5 FiRM watched keys IR
Q MR "name" FHBH, W4 cl, c2, c10086 =4 % /¥4 I REDIS_DIRTY_
CAS IR BITHF .
Q WMER "age” WK, A c3 M c10086 HANE MK REDIS_DIRTY CAS #5
RGBT
Q R4 "address” BN, A c2 flca WAE B REDIS_DIRTY CAS #5
BT

watched_keys

"name" —4 cl F—ﬁr c2 ‘F—ﬂ clooggj
"age" > c3 || c10086 |
"address"™ —4 c2 F—4' cd ]

19-5 watched_keys F#i
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19.2.3 ¥ IHEFSREBRSE

W EBRBWB N EPESEKE EXEC iR, RFBEBEXNMEFMEBSITHT
REDIS_DIRTY_CAS ARiHEHE R EF N
P, | wrmamsspseecas
QO R % /% 8 REDIS_DIRTY_
cas iyREE8ITH, BaviH
EPEWTEMHR Y, 20F
—1RBEEEBERI T, EXH
WRT, ZEPrRRXNEFEL | peanzranxnss | | aozrsazons
) P

Zz;f:%;ﬁgggi Hame H 196 REBHSREERTES HAE

Q R%Z FYE) REDIS_DIRTY_CAS FRREAHITI, HRARNAE MUK AR
MBABEBGT (REFFHRAUAEMR), BHFNREELN, REBHIT
B RBRZHXNESF

XA R B WTE SR T ARER 19-6 kiR,

EBAHF, XFFHE 19-5 Bl watched keys FHMFKHR, MBREANE Y "name”
|t T8 (inhfT SET "name" "john"), 4 cl. c2. c10086 =K FIHH
REDIS_DIRTY_CAS (R HITI, YUX =% IRE RS RE EXEC S HmHE, M
FRSHEEPITENRENES, DHRFIEEFHELYE,

19.2.4 —/ BN WATCH BEHTIZR

R T HE— BB WATCH @r S W E R, LRI E —1NEH WATCH M3 & N\FF ik
BRBHENTE,

B YRTE MK c10086, MBIBE watched _keys FHRALFTRA A 19-7 iR,
B2 c10086 BATLAT WATCH @2 )5 -

cl0086> WATCH "name"
OK

watched_keys FHEEFHEA 19-8 FrmiiR% .

E R
REDIS_DIRTY_CAS

IWRRE ST

watched_keys watched_keys
"name" "name" —'I cl H c2 H cl0086
19-7 AT WATCH g & Z i 89 19-8 4T WATCH Rr&-2Z /584

watched_keys watched_keys F4it
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BT¥E, EPU cl0086 kMM F KX MULTI a4, HW—A SET L BAESH
BA%Y .

c10086> MULTI

OK

c10086> SET "name" "peter"
QUEUED

BMAEXE, F—NEPWcI99 MRFM/ERET —%& SET w4,  "name" EHHER
EMT "john":

c999> SET "name" "john"
OK

cORITHWRAN SETH L LS FREAEYKM "name” @M T & & F 36 I REDIS_
DIRTY_CAS fRiRE#TH, HPEHEEF M c10086,

ZJG, % c10086 [a IR % 8% RiX EXEC @ & W&, W4 c10086 i REDIS_DIRTY_
CAS IREELHITIF, FUMFIREHELPITERIENES .

c10086> EXEC
(nil)

19.3 EEHHYACID MR

EEGHNXRREEES, BB acip kR BEF BN TREMZ LM,

7E Redis ', HH L REAE F# (Atomicity ). — B ¥ (Consistency ) 1 FR B #
(Isolation ), 3f-H. Y Redis iZfTEERMIFEMRFAMBA T, FHFHEFWALE (Durability ).

RAF AN/ H 4 HxE X PO A T .

19.3.1 [RFHE

HHAARTHENE, ZREAEFPHEZMRELE—TBERNT, RFBEA
RITES PRFARIE, Za—MRERRITT.

31T Redis WEHFIIRERKU, FFAINFHGHLEARSHRIT, EAR—THAR
fr, Hit, Redis WEFRAFRTHEN,

EMITF, UTRARGR—RIPATHES, BHPRFAGSHESBNIT:

redis> MULTI
OK

redis> SET msg "hello"”
QUEUED

redis> GET msg
QUEUED

redis> EXEC
1) OK
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2) "hello"

SHHR, UTRRT —IMPITRBEES, XME5EIGSANH SRS IHE
HBPAT, BFTHRFHMSHEALHTIIT:

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 B FAEGH X RBEREESFNB KRR IZETF, Redis XS EEHLH
(rollback ), BPfEZE45BAFHMFENMGSEPATHIRIMEIA THIR, BIMESFUSUEWAT
%, HIMESAS P RITA ST EENIE.

A THEMXNEFR, B RPUSH S APATHIRIBA T &R, FHFNELEGmSEE
BGEMAT T %, FHAZHPITHGRS MR LB BTN

redis> SET msg "hello" # msg@2—AF4rs
OK

redis> MULTI
OK

redis> SADD fruit "apple" "banana" "cherry"
QUEUED

redis> RPUSH msg "good bye" "bye bye" # #iR#ix & B msg W7 kRN A4
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 /EEEH FIRE O FBRBER, AXRFEF EEREAIXMEREIIEEM
Redis JER AR BIT EBRMEF, FHFHMIAR, Redis F 5 HHRATHEE B HEH
BERT AR, XAMERET RSHRET RIS, MRSRXFELERRAEFFE HA,
FREAIA A B B R Redis JF R34 EIRIIEE.

19.3.2 —¥

HHEH—BARNE, URBEEENTESZIR BN, BAEEFHTZSE,
TR FRBIITRY, FEERNKPBRR—BH.
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“—H” HOEBRBASEEERSFHEXMER, BACSIEREE LM REGE.

Redis il i T A5 RS T A AT S A BT SR FHER - B — B, RLTF =AM a5
A=A Redis FH I BEHEEMH AT, L0 Redis BUMT R E ML BN 062, WTHES
% H—BHER,

1. ABA®iR

MR- NEFEANGLAIREP, HATHSAEE, REGLSOBXFERESHE
B, B4 Redis HIELMITXNHS,

EUTRABAAT, BAEFPRERAEESFAN—NRFERMS YAHOO00, FrEA
B RRAA N E F B RS SBIEEHT:

redis> MULTI
OK

redis> SET msg "hello”
QUEUED

redis> YAHOOOO
(error) ERR unknown command 'YAHOOOQO'

redis> GET msg
QUEUED

redis> EXEC
(error) EXECABORT Transaction discarded because of previous errors.

H A% 8 S A RIT A B P HREROFTESF, L Redis BHH—BEARSHW
AAMNERNBEEEW,
e A
Redis 2.6.5 ELBT8I N\ BASE IR AL T2

RIEL L F, /£ Redis 2.6.5 AiT#9RE, WRAVASEARTE P Z L THE,

FH BT, FEBRPIITHRLROEREEANAG S, ATRBERSE 4

Redis 2.6.4 Ja A& L® X8y, TAKE, FHTRAEFIAT, 2RAFRHNKLY SET 44
#o GET 44 #MATT, Mm4ife) YAHOO0O0 R AT .

redis> MULTI
OK

redis> SET msg "hello”
QUEUED

redis> YAHOOQO
(error) ERR unknown command 'YAHOOQO'

redis> GET msg
QUEUED

redis> EXEC
1) oK
\_ 2) "hello" y,
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B H4ER A4 REMATA, BTk Redis R &% AT G 4, Bk, e
2.6.5 LA 8988 A P, Redis F4H5 0 —H ML RLBARALRH G,

2. JUTHIR

B T ABAR AT RE R A SR LASh, HHF B AEPITHS R PR AEHER,

ETFXMERAFANTEE R .

O AT IEFRENERBRE —LERBEEANNBRS [ EARHR, XEHERRAL
et LR PATR g

Q B EEFHPTIRPRETHER, RESUASPHEFHIIT, EXHEH
TEFPFRTHHMAS, FACHTHGS (BFERTHSHTENGR) A2
BULBRR A SR

X PR R IAT T S IRE R N RMERH F PITHIRIR K WS IRZ —.

ETHBRREOZNOIFH, BITEXEM SETRSBRE "nsg” HBERT — M FRBHE,

REEEFBEEEN "nsg” BUIT R THIREE RPUSH 14, W51 E—MER,
HEXMHERABEES T (HRIIRMGSPIT) HIRBIAHR.

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

HNERFPTHLE S, HENGLSXPMEBRIN MR, FEHTHEMME R,

BE A28 i o @ NS BRI K, BRSNS —BH TR

3. REFEM
105R Redis R BMENITES AR EN, BARBERFHITEANFRFAMER, W

REA LAT oL 3R

O WRRFBWBETELFAMHHNFRAT, BAERZERNEEREESZAMN, B
B B R—E
O WRMSF#HE1T7E RDB AT, WAEHFFREINALIBA B, BARSF
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AT LURSEIA B9 RDB SCHRIRE B, MW SR R RE— 11— B R E. m
BRI HMEAN RDB X, BABRZERNEEEHRZAN, s aBdEE
IE\E'_'ﬁmo

Q MEMSFIBW/IETE AOF AT, MALEHEFTEREVNASIEA—EE, BIRSF
AT LUREEA B AOF SUHREKE BE, AN BER FEE R — 11— aRE.
RRABI AR AOF X, MAERZEHERERAEZON, WEEHEE
;B%_‘ﬁmo

£ LBR, it Redis MFFJBTEBMFAMBERT, FHITHRRENEVLERR

SEMBEEEN—B .

19.3.3 [RBEH%

HERRBEEENE, IEEIEESTE SN EFIFRBIST, BIEFZEBALEH
®m, It B RRE T IITHHEF MBTITHES > ENERELER,

B8 Redis FRARKBHHTARIGTES (URFEFIIIFTHMHS), HFERFHRIE,
FEHRITEFYPAAR LI FFHT RN, Hit, Redis WBFERLUBITHFETH, HH
HEWARAAREEY,

19.34 WAM

HEHWARBHE, S—1FHPITREN, BTN MEFHEBNERESEATFD
KAEFEAEA T (LR ) BE T, BMERFBAFFITREZREI,. WiTHESHAE
HERBASER,

B4 Redis 3 5 At 2 H B FBAFI QIR T — 4 Redis ff 4, Redis H-BH HEFF
REEMEIFITEALIIRE, FTLA Redis FH MM AEH Redis Bl FIMREABRDLE

O Y¥MFB[BEXKEALWNERRATEEN, FFARAFRAE: —BRFFEH,
BERFPEENNTE RS BSBIEBEEL.

Q X4R%8%7E RDB FAMBEATEER, REBASERENRER RS, T
LAT BGSAVE @4, MBUREHTRFRIE, HFERSIITH BGSAVE R
EFFYEHEE—NEAFIEAEE, Hit RDB AKX THESF U AELE R
At

0O Y4RFB/ETE AOF ALK T, 3 H appendfsync IEWHMERN always B,
B LSHENRTHSZERAARYE (sync) B, HHLBEAEEHRFIIFERE
m, BEXHEETHERFRAAHAEN.

QO Y FFSTHE AOF FFALERXT, ¥ H appendfsync EIMHE N everysec
i, BRFSS8PRL—RGSHEBER, BIhENTRENFEEESEREN
W2, XTRLSERFFBRESEL, FUXHEETHEFARERAK,
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0 YREIBITE AOF HAMERT, 3 H appendfsync EBAEN no BF, BF
2 MBERGRIEMHENSBBRLDER., BIFFBEFTRESFRE
HaBPER, FURFHEETHESFAEERAN,
( no-appendfsync-on-rewrite B EET M A HAEK )
# ¥ ¢ M no-appendfsync-on-rewrite 7 Vi B 4 appendfsync & M|
# always X # everysec ¥ AOF # XA 1L X # A, % no-appendfsync-on-
rewrite it M & F4r AR A8, & IAT BGSAVE 44 K, & BGREWRITEAOF 4 4 ¥
M, RHBLE 4 Est AOF XA fFR Y, AMmATHRER S VOMRE, 1223 #
—k, £F “always X8 AOF BA XL TARIEFHFHHXR" X— LW REA
3, BALEMS B Exr AOF XHARTRATHE, FFERTRLAAI MM ER,
B, wRMHF B F T no-appendfsync-on-rewrite & H, LA HRERE B
EATHE always HX 4 AOF HAHZT, FHERAAHAM, AKIARET, no-

appendfsync-on-rewrite & F % MR &,
. J

A& Redis TEHH AR TiBE, E—IMHFEREMNE SAVE G BT LIGRIER 5 K
Atk

redis> MULTI
OK

redis> SET msg "hello"
QUEUED

redis> SAVE
QUEUED

redis> EXEC
1) OK
2) OK

At R X R R RAE, BTLSEARRA AN,

19.4 BROM

O FHFRE|ET -FES ISR, RE—KE. FFRHPATENH.

Q ML SBABRBEFAIIG, RigiEE#HEN (FIFO) BIBFEHRT.

Q FEFEHRTEBRPALSE D, YEFAFPHTEGSRENTREZE, BF
FEHEW,

Q #A WATCH 4 HMEFSRE PR U RN RERIEEMN vatched keys F
BPHEITRER, YREEYN, BFARIA BB N%E %K REDIS_
DIRTY_CAS #RiE#TH o
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O RAAEX 4K REDIS_DIRTY CAS WRBERBITHE, REFBASHITEHEI
HEF, ENEE, REFGEELIITEPRRTHES.

O Redis MEFBEEFE ACID PFHEFHE. —BERREYE, NR%BBITE AOF
FAMBAT, 3 H appendfsync HMEN always B, EHFBELFWAL,

19.5 ZZHH

O Z&HARH ACID KA H T ACID HEFAIE L hitp:/en.wikipedia.org/wiki/ACID,

QCB|MERGEA) —BHE 6 E (REJEKY, NFEHF. FHER. HEEE
BT T e .

O Redis HHMY LW (FF) XHIER T Redis hBEHFEERHHF R, UK Redis R
XHEFEEMNIE: http:/redis.io/topics/transactions
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Redis M 2.6 i FFI45| AT Lua AR X+, E 7R FF DA Lua 355, Redis F
FERETLAME A Lua A4S, BEEARSIRETHHITE A Redis B4,
Hep, M EVAL 640 A A B BAS TR

redis> EVAL "return 'hello world'"™ 0
"hello world”

Wi{# fl EVALSHA %54 W 0] DIRE A6 SHA1 BRI AE X WA gtiTRE, B4
BRI XS B B A A E A EVAL S PUTd—K

redis> EVAL "return 1+1" O

{integer) 2

redis> EVALSHA "a27e7e8a43702b7046d4f6alccf5b60cefsbobds™ 0 // Lt — ARkt s

integer) 2

B XM IR FIXT L B B A % 228 SCRIPT LOAD #p4 8 A :

redis> SCRIPT LOAD "return 2#2"
"4475b£fb5919%b5ad16424cb50£74d4724ae833e72"

redis> EVALSHA "4475bfb5919b5ad16424cb50£74d4724ae833e72" 0

(integer) 4

A E RN Redis IRF 2P 5 Lua AH XHZNMBLHTNEB.

B, FEENAB Redis RFF|ALEL Lua KBNS, 68 Redis X Lua IR
FTT MRS, TXEBH T AP HRAT Lua BIAP=4 T 2 M FBRE .

BE, AEWUNMBS Lua REFTUMERNTENEH, EMN4RRAFUIT Lua 4+
5K Redis fF S MHE PR, URAREFEARSEN Lua WAKNEE R, TROE
PNRT] U B A B ) Redis Ay S ERITES, RF8%5 Lua AEHNXELR, T THEBEFE
S5 A Bh-F M SCRIPT EXISTS fr4- A2 I hee sy SHEE,

EXZIE, AZEHNB EVAL 45 EVALSHA S LA, 88 Lua A7 Redis
R 55 2% R RN ] B BRATRY, 3 X B B AR 49 O 4> iy & ——SCRIPT FLUSH fy 4. SCRIPT
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EXISTS €34 . SCRIPT LOAD %34 . SCRIPT KILL #5413 IR BTN A,
BG, AEHLUNE Redis EENBRF B2 EEH Lua AR FEEIEENLESHR,

20.1 GIEBHFEH Lua B

H°7 #E Redis B 45 28 P IAT Lua Bl A, Redis ZEMR 88 W& T —> Lua 333 (environ-
ment ), XX Lua FFEEHAT T —RFEH, MMFLRXA Lua 5550 LI Redis IR 55 3%
HRE.

Redis fR & 2381 Lua MBS EBH U T HRAR :

1) B — A EREAY Lua 3858, ZERTEBRBEBRE XA HREH#TH,

2) RAZNREED] Lua R, ik Lua BIASET DL 0020 ol BO0E 3 AT SR R4E,

3) QIR LRFEM redis, XPEEEET X Redis FITRIENEH, HNMATE Lua
B b 4T Redis 148 redis.call ¥,

4) {¥H Redis H & B FEVLRBORE#: Lua [RA MHFF BIEARBEVLRE, Mk &rE
A5 ABIFER .

5) RIERHEFRRBYARYL, Lua FFBEHH XN HE RPORX —F 4> Redis fr & MG R HAFT
HeRF, M IHBR X S & AT E 1o

6) BIZ redis.pcall R IRMEMBIRS, X1 REA IREF MM HEER.

7) ¥ Lua P R2RAERITHRY, B ERT Lua AKSES, BEMY
2RAEREMP] Lua KT,

8) BEMBUM Lua AERFEDIMF FREN Lua BiES, SHEWITREBERH
Lua J74, ETREENNTESFINFXEER,

20.1.1 €& Lua IFRIF

ERFHNX—E, RFIBE /S Lua 89 C API 8B¥ 1lua_open, BIB—/HH Lua
W,

B4 lua_open ARG RN EARM Lua 33, HTikXA Lua FFETLIHE
Redis REER, T RMF WX Lua FREHT— RIBH.

20.1.2 FNBR¥EE

Redis 53 Lua FFERE 2, MEEUT BHEER AR Lua FFEHT.

Q % & P (base library ) : XA & Lua B9 8 0> (core) B, H M assert.
error, pairs. tostring. pcall %, B4, KT ILAP MIMESCHEPTIA
AELFRE, PR loadfile RS HTME.

Q ERH#EFE (table library) : XMELTHTARER KO EHRK, L table.

concat, table.insert., table.remove. table.sort &,
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O FH/HE (string library ) : XMEEETHATLARFHPRERRE, LA TFIE
FRHATERE string. find BE, WNFFBRHTHERLN string. format
R, BEEFRABKEMN string. len B¥, MWFEFBHATHEH string.
reverse BREE, :

Q B¥FE (math library ) : XANERGE CEFHFENED, BEETEAXNEDN
math.abs B#, REEZNMHPHBEKXEMBR/MERN nath.nax B math.min
R, HE K HFHEK math. sqrt B, HEXNHHM math. log RHH.

Q @i (debug library) : XPMERUTHRFHTARFABORE, LM E
FiRE& TFMEEB Y FH debug. sethook B M debug.gethook K ¥, &
6] %4 5 86 $UH %15 B B9 debug.getinfo B, M X K& BT M debug.
setmetatable ¥, KR ITEIEN debug.getmetatable RIS,

O Lua CJSON EE ( http://www.kyne.com.au/~mark/software/lua-cjson.php ) : X4 FEHT
AbFR UTF-8 2R A JSON #2,, H¥ cjson.decode BEK—1 JISON BB F
HEgEHR—1 Luafl, M cison.encode BEH—4 Lua HFI4L% JSON #%
RWFRB

Q Struct FE ( http://www.inf.puc-rio.br/~roberto/struct/ ) : XMPFEFA T #H LuafEM C &
) (struct) ZEBEFTH$E, B struct.pack ¥ EA Lua HITEB—TREH
( struct-like ) FRF &8, MBI struct.unpack MMN—PREWERFBPRONUE
A~ Lua g,

O Lua cmsgpack FE ( https://github.com/antirez/lua-cmsgpack): X N FE B T 4t B
MessagePack ¥ KIB#E, H cmsgpack.pack BRECK Lua (% #: & MessagePack
¥E, i cmsgpack.unpack BEENIH MessagePack ¥ ¥4 Lua {8,

I8 X S Th B3R KB SR EE, Lua JIAS AT LLH BT $14T Redis v A RIS MR T

p Lok Lo

20.1.3 BIEE redis 2BFER

EX—%, MFBHBE Lua FEPEE 1 redis i (table), B ERILFEE
B, X/ redis FEATLIT R
Q HTF T Redis 1S9 redis.call fl redis.pcall B,
O FATiE®& Redis H& (log) B redis.log B¥, PARMHMKE ERY (level) ¥
B: redis.LOG DEBUG, redis.LOG_VERBOSE, redis.LOG_NOTICE, P\ R
redis.LOG_WARNING,
Q FATiHH SHAL R redis.shalhex B,
QO ATFEEHREEMN redis.error_reply BR$M redis.status_reply ¥,
EXHRPER, REAEBREENER redis.call B H redis.pcall B,
XA RS, P LA Lua A R HAT Redis fird
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redis> EVAL "return redis.call ('PING")"™ 0
PONG

20.1.4 {5 Redis BHIAIBEHLRBCRE R Lua [RERIBEHLERE

K TR F BB A AT AZEAR R A PLEE B F SR, Redis ERFIAEARS B
B Lua fiid<, LAK Lua R RETAH B, #MLBRILEER (side effect) HILERE (pure
function ),

R, ZEZHT|A Lua M nath BEESD, B FEBBEVEN nath. random B
¥ math.randomseed RPMRBEABIERAM, ENIAKE Redis X Lua SFEEHTRIME
AEK,

HRXAEE, Redis T HFHNBEERT math EEFEA M math. random pRE
math.randomseed R¥, FH#Z /5P KA LI TRHE:

Q - FHIFIAY seed 3ii, math.random &7F=4HEMBEVLEFS, X REE—

R
Q BRIEEM AP A nath. randomseed B R HIBE Y seed, FMHWBETHARS,
Lua 3F S EHEE M math. randomseed (0) iEF)RFIHL seed

Flin, FERAMTHZA, RATTUITED seed fEH 0 Bf, math.random ¥ FHWA 10 E
1 A=A RIBENLF )

--random-with-default-seed. lua

local i = 10
local seqg = (1}

while (i > 0) do
seq[i] = math.random{i)
i=i-1

end

return seq

ERPATXNMEAZ SR, P4EHEBRARE

§ 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, MBERNES —IHAER, A math.randomseed ¥ seed 3N 10086:

N s W NN
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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=4i-1

end

return segq

AR A A A B BEAL BT U FIEFBRIA seed {H 0 BHA: ABEYLFSI AR :

$ 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

20.1.5 SUEHERFiHBhEREL

E—AMHEB, BTEHILHEBIERANRRSHEFER B HIE, Redis Xt
math FER) math.random B M math.randomseed BHGHFIT T ##,

X F Lua BAKE, H—NaEEA BB T ZBEFE A RAEERN®S.
st F—MEARKIE, BANEATERNHNRLEN, UNER M ILTETEMN
[, EfIME RS RATEHFAHEE,

EZRTEXMERH T

redis> SADD fruit apple banana cherry
{integer) 3

WEHWeERP D=

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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EMATHRY fruit £EH another-fruit EEESHILERSELMFAN, REHE
RNESHRMITERNIMEARR, SMEMBERS 55 M HBi=4E T AR ML R,

Redis ¥ SMEMBERS X {EA RIERE Lol B2/ £ AR H M-SRy “HE AR
EERAST, XEmSaLE.:

Q SINTER

Q SUNION

Q SDIFF

Q SMEMBERS

0O HKEYS

Q HVALS

Q KEYS

AT HBXEGSHRAANREE, MFD/SH Lua RRAUR—THIFHBI R
redis_ compare helper, ¥ Lua WAHRTE—MHFEAHEHERNGSZE, BFE&MH
A redis compare helper fENXT ¥, H3IHMH table. sort TS HIIE
EMEM—KHEY, LUHSRIRIEA R RBEEE B2 AR R,

AT, WRBNE Lua WA DX fruit £-5 M another-fruit -G JiT
SMEMBERS %, IRAWNHARAHHRNLESR, ERHACEY SMEMBERS fr4 1%
HHTEHEF 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 BlEE redis.pcall BREAYHEHRIRSHHBIRE

EX—%, REBEN Lua AR 18N ___redis_ _err handler HEiRAL
R, HBAEA redis.pcall REPAT Redis f5<, FFHBPITHIGS B IR,
__redis__err_ handler SIRTEJHEMBAREM R AR RWITH, FEFHARKR
B,

AT, IMREFIRERRFBPATUT Lua B4

— %14
—~ %24
- %3
return redis.pcall ('wrong command')

R4 R %5 2% 1 2 P o I — MR



¥20% Luabk o 327

$ redis-cli --eval wrong-command.lua
(error) RQuser_script: 4: Unknown Redis command called from Lua script

H user_ script WWHAXR—MHPEXWERE, MZEH 4 WHEA B4R
F Lua A M WFT,

20.1.7 {#F Lua N2BHRIE

fEX—, RFFHX Lua SREPHLRABAITRY, BREARSBONARLE
NEIRMEA local XBFMEHINGLRERFMEB] Lua FHEEE.
EALREREFHER, S—MARER—2RERN, REPERE TR

redis> EVAL "x = 10" 0

(error) ERR Error running script

(call to f_df1ad3745c2d2£078£0£41377a92bb6£8ac79af0) :
@enable strict lua:7: user_script:l:

Script attempted to create global variable 'x'

BRikZSh, RERR— T AFEN2SRERBATIR—THR:

redis> EVAL "return x" 0

(error) ERR Error running script

(call to £ 03c387736bb5cc009££35151572cee04677aa374) :
@enable_strict lua:14: user_ script:l:

Script attempted to access unexisting global variable 'x'

Ait Redis KA AP BRCHEENLRER, FrUEDAT Lua WA, HFEE
AL, UEHRLBUTEFENSRER:

redis> EVAL "redis = 10086; return redis" 0
(integer) 10086

20.1.8 1§ Lua FREFEFRRS[IAER lua BHEER

Zd Ll EH—FRFBEY, Redis REHFFE5T Lua 3%
MW THEBMRERT, EREHNX—F, RFEH redisServer
24 Lua FIBAR S BHREN Llua BHEXBER, W0 e
B 20-1 Fros, lua Lua®f3%

B 4y Redis i FH &8 4746 B9 R AT Redis 14,
FRUTEREfEENRE, BEBRSEHE -1 HAtE®
PG Lua SRIBEEEFT, HiG, ¥4 Redis RFaH B 20-1 MRS ARRAAE) Lua 3058
FEEQE— Lua FRRHIT],

20.2 Lua EHMEAH

BT RIEIFBH Lua FRIEZ 5L, Redis 5 8EQR T WA TS Lua SREEHITHMEN
A, EISFIRAFTMIT Lua BiZ b  Redis Ard E P, URATRE Lua WAK
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lua_scripts ¥4,
HETREFANNHLI N BXHAEAS,

20.2.1 PEPIR

B AT Redis @14 LA N E FRA, BrRUR T 3147 Lua A 4] 1 Redis
4, Redis RF %110 Lua FEQIR T —MIZ i, HFHXNMIEFRATAZE Lua
AP aE KA Redis 4

Lua IR redis.call ¥ H redis.pcall R PFT—/ Redis 84, TE
TR T ER:

1) Lua 348%% redis.call R¥EE redis.pcall RPFAAEMITHHSEAIZE M.

2) thE Pt A BB HITRM S E R a4 ITeE.

3) A S HTRRITHE PREA TGS, HERSHITSERERAEF k.

4) AEPRERGSRITIERMNHSER, XSS RERRES Lua 3R,

5) Lua SMEEBRBGESERZE, BWiZERIERA redis.call BEEHH redis.
pcall BR¥L,

6) HWBIZRM redis.call RIEHE redis.pcall B SWHLSERIENBE
iR [FEEGR B AR R A& .

B 20-2 B/RT Lua BIAEFER redis.call R_¥E, Luva g, hE iR, dtaT
BN=HZEAEEER (WA redis.pcall BEET=4KEFIBRERE KN ).

L 1) f&ikredis.call Bl o i
u BERTHRdis S x| 2 HeLRaRTENG g
a i

5 | 4 BasmRtESLag | P | 3) EEesRTER j po
"1 . 7] =

B 20-2 Lua BIAEPAT Redis fr& T 0EFS R
EAMPIF, B 20-3 BAT Lua AESATU T Ardeet.

redis> EVAL "return redis.call ('DBSIZE')" 0
(integer) 10086

Lua 38, thE PR, S IiTR=ZF2ZMEFETE.

1) {£3% DBSIZE #3k g 2) #§DBSIZE fr &> & AT RAT
O @SR 1008 b1 Lus | =[5 I SEOITAR 10086

I
ENEOH

B 20-3 Lua &4 DBSIZE @rd-a1 B AR
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20.2.2 lua_scripts SFHi
BT HEPIRZSL, Redis RFEFN Lua FIRABH S —DMUMEH AR 1lua_scripts
F, XAFREERFEA Lua WA K SHAL BBA (checksum ), TTFHAIMENZE SHAL
KR FIXS RL A Lua s .
struct redisServer {
/o
dict *lua_scripts;

/7 ...

}:

Redis R 45 28 &0 BT B EVAL £35S 3L i Lua B2, LA R 574 8% SCRIPT LOAD
ABNTH Lua WATRESR Llua_scripts FHREME,

BAGIT, MEE PSR TS

redis> SCRIPT LOAD "return 'hi'"
"2£31ba2bb6d6alfd42ccl59d2e2dad55440778de3”

redis> SCRIPT LOAD "return 1+1"
"a27e7e8a43702b7046d4f6a7ccESb60cef6bIbda”

redis> SCRIPT LOAD "return 2*2"
"4475bfb5919b5ad16424cb50£74d4724ae833e72"

BRA MR %28 49 lua_scripts P9 SCRIPT LOAD % BAK = Lua li4, WHE
20-4 7R,

lua_scripts

"return 'hi'"

"2f31ba2bbéd6alf42ccl59d2e2dad55440778de3"” —7
"a27e7e8a43702b7046d4£f6a7ccf5b60cef6bIbd9" |» "return 1+1"
"4475bfb5919%5adl16424cb50£74d4724ae833e72" ~—

"return 2*2"

B 204 1lua_scripts 3R]

lua_scripts FHRAEWMEM, — 1 REH SCRIPT EXISTS w4, H—TRERR
AR ThEE, AEREHIEMULY lua_scripts FRAXFHTIEERHIER.,

20.3 EVAL s5<8I3EIR

EVAL g2 W7 el LI T =45
1) RBE ARG E R Lua A, 7 Lua SRRHE X —/ Lua B
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2) BEPIRAENHERED lua_scripts FH, FRplktE—LH M.
3) HATHINIZE Lua 3RERE AR, DURBRITE P RS E 8 Lua A,
PUF =AML

redis> EVAL "return 'hello worid'"™ 0
"hello world"

SRR, SRR EVAL r S PATH=A 2R,

20.3.1 TENHZAREL

BE A RS REE EVAL 14, BERPATHEA Lua ARG, BRE[ELEEHH
BRTE Lua R8T, RBEABBARE L5 EAEN N Lua K8, HH, Lua B
MAFH £_ BTSN AR SHAL KB (H+H4FRHK) 4R, MRHEHKE (body) M
RMAELRL,

BT, MTFae:

EVAL "return 'hello world'" 0

Feift, MRS BRHETE Lua FBEPE LT &K

function f_5332031céb470dc5a0dd9b4bf2030deabd65dedl ()
return 'hello world'
end

EHRHEFREARNBA N return *hello world', WX AR SHAL I HIN
5332031c6b470dc5a0dd9b4bf2030dea6d65dedl, FTLARBMMIBFENR £ 5332031c
6b470dc5a0dd9b4bf2030dea6d65de9l, MERFAMAEN N return 'hello world',

A RBOR R E P IREARNMER LI T4

Q HWTHAMERIEERE, SERASEAHEX R RBEIT,

Q @i BRI LLE Lua R RFFERE, WO THRREWH TR, FFHBRT
FEHERER,

Q R B X] B A SR Lua SR P e U B —K, BB REEBXTH
A SHAl B, MFEBRAUAERRBERNAEXGHHELT, EEELHEA Lua
BRPORIATIA, X& EVALSHA s> ERIFH, RSENR EVALSHA 4L
A RSB — Ko

20.3.2 FBHFEHFEFF lua_scripts FH
EVAL S BHNE _HHRBEFREANHEEFZD RGN lua_scripts Fi
HE, #MIF, STFad:

EVAL "return 'hello world'" 0

¥ik, RF B lua_scripts FRPFHEM—RBEXT, HPEN Lua XK
SHA1 BB
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5332031c6b470dc5a0dd9%4bf2030dea6d65dedl

TR Lua 22 & .

return ‘'hello world’
BmFREXNZ/EH lua_scripts FHMA 20-5 B,

lua_scripts

"5332031c6b470dc5a0dd%b4bf2030dea6d65de91” |» "return 'hello world'"

20-5 EMEEREXT )51 lua_scripts FiL

20.3.3 HITHIARE

A E R, HFHBRARES lua_scripts FHZE, RE[JLETEHT

—HREET . CASBIROESHE, FHRIEXTHEIITHA,

BMESMMTHANTRNT
1) ¥ EVAL &P EARNEA (key name) SEHMESE S HRF R KEYS HAA

ARGV 4, RIEHINIHMAENSFHEREAS Lua FEEEE,

2) 7 Lua SRS BENABRY T (hook ), XM40F 7T LAZE A i BB RHZ TR SLRT

k% P il SCRIPT KILL #5417, 203 @id SHUTDOWN fir & B M F 3%

3) BATHF B
4) BERZACEEMNERET
5) BPATHA R BNERREIE A RREORHEN X B, FHEMREHHY

FRRE LK 5o

6) Xf Lua SFEEHITHIIR IBRAE

AT, XTWMTFRL:

EVAL "return 'hello world'" 0

TR 55 B M BT LA T 3h4E

1) BARTHEERAEEMBLESURENESE, FURSBLBLEEBIKEYS

B ARGV BAX—H,

2) A Lua AR AR BT
3) 7E Lua FEHFPFT £ 5332031¢6b470dc5a0dd9b4bf2030deab6d65de91 M.

4) BERENET.
5) ¥ AT £ 5332031c6b470dc5a0dd9b4br2030dea6d65de] MM TG HILL R

"hello world" {RFFBIZ PR RZ M HEE b X B,

6) Xf Lua FBEMATRIR EIBERAE,
i, wd:

EVAL "return ‘hello world'" 0



332 ¢ Fuiy BRINEHIRA

PATHERE—BR¥E, ZERSHSRERARFERH WX B KT RE F /T EVAL
L HIEPSRATLAT o

20.4 EVALSHA s5h<8I3Em

A ERATHE N R EVAL fnS LN 3, |8 EVAL fr & BIPATE 8 Lua B, %
Lua S B @A M S5XMHAHX R Lua BB, RBEIZFH £ BT5M L 40 TFFF
KK SHA1 BB FIAR, I £ 5332031c6b470dc5a0dd9b4b£2030dea6d65de9l,

HEWART NN REYEE Lua FRREE LD, R2MERDERNENNESS, &
Pt o] EURE A 8 SHA Bl FI 8 A A X 7 i el 3, AR BISITIIA R B8y, X
AR EVALSHA 54 WL BLURE,

T LR AR R — [

def EVALSHA (shal):

¢ HBHERNEF

# #Hlim: £ 5332031c6b470dc5a0dd9b4bf2030deabd65de]
func_name = "f " + shal

t EHEXNERE Lua FRATREHE

if function_exists_in_lua_env(func_name):

# WREWFE, BaPfTE

execute_lua_function(func_name)
else:

# DREKTHE, BLEE MR
send_script_error ("SCRIPT NOT FOUND")

HABIT, HRF|W/PATFELUT EVAL g4 )

redis> EVAL "return 'hello world'" 0
"hello world"

Lua 3F55 HERRAE X T LA %K

function f£_5332031c6b470dc5a0dd904bf2030deabd65de9l ()
return 'hello world'
end

W FIRATUL T EVALSHA 48t

redis> EVALSHA "5332031c6b470dc5a0dddb4bf2030dea6d65ded1™ 0
"hello world"

R 5528 B e R % P IR A A BT SHAL BRI AN, BRI £ 5332031c6b470dc5a0dd
9b4b£2030dea6d65de9l BEFAET Lua ik, BRMWEN B XKRALHE, TR
AR % 8% PhAT Lua BRI M £ 5332031c6b470dc5a0dd9b4bf2030dea6d65de91 B,
HEBLER "hello world" IREIEE ¥,
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20.5 HABEGHSHISTH]

BT EVAL x4 F1 EVALSHA 342 5F, Redis 15 Lua AF XHHSEA NS, B
{143 B & SCRIPT FLUSH 4. SCRIPT EXISTS ¥4 . SCRIPT LOAD x4 . LA B SCRIPT
KILL 94,

BT R A /NEE SR A4 8 L EEHITA A

20.5.1 SCRIPT FLUSH

SCRIPT FLUSH 4 FI T BB %28 A M Lua AR XNEE, XMHSSBEHF
EE lua_scripts ¥, XFARAFAK Lua FEFEHOE—HH Lua I,
AT} SCRIPT FLUSH 54 693 000 .

def SCRIPT FLUSH():

# BRMATH

dictRelease (server.lua_scripts)

t EMAFH

server.lua_scripts = dictCreate(...)

# %A Lua K

lua_close (server.lua)

# WA —AHH Lua FHE

server.lua = init_lua_env{()

20.5.2 SCRIPT EXISTS

SCRIPT EXISTS fp S RBMAR) SHALl KBH, BERKRANNHMAREFETRS

2,
SCRIPT EXISTS g 4 B IR ELENRBMBEFET lua_scripts FHREEA
B, BUTERZGSHLHABH:

def SCRIPT_EXISTS(*shal_list):.

+ BRFIE

result_list = []

+ WMERNWFIA SHAL B fn

for shal in shal_ list:

+ BERRFMETH Llua_scripts FRHGR
+ WmRENE, WoRTRBF AT ARFAE
t FUNE, WARTHE
if shal in server.lua_scripts:
t FERLER
result_list.append(1)
else:



33 ¢ ROy LISRGIA

¥ FHEEROET
result_list.append(0)

¥ MEPMEEERTR
send_list_reply(result_list)

lua_scripts "return 'hi'"
"2£31ba2bb6d6a0f42ccl59d2e2dad55440778de3”
"a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bd9" |+ "return 1+1"
"4475bfb5919b5ad16424cb50£74d4724ae833e72" ~—a

"return 2*2"

B 206 lua_scripts FH

EANEF, XTTFHE 20-6 Bi7niy lua_scripts FHRBUE, RATATLASTLLT WK
redis> SCRIPT EXISTS "2f31ba2bb6d6a0fd2ccl159d2e2dad55440778de3"
1) (integer) 1

redis> SCRIPT EXISTS "“a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bda”
1) (integer) 1

redis> SCRIPT EXISTS "4475bfb5919b5ad16424cb50f74d4724ae833e72"
1) (integer) 1

redis> SCRIPT EXISTS "NotExistsScriptShalHereABCDEFGHIJKLMNOPQ"
1) {integer) O

MRS RETR, BRTBE—TREMZS, HARRFN NN HABFETRSHES.

S s
SCRIPT EXISTS 4 A5 — KA £ A SHAl B3 H, RiTBEH SHAL B8 f k¥, A

T L4 3 Kk,

Sc9 SCRIPT EXISTS SEBR L A E lua_scripts FHREME, MR lua scripts
3 RT3 SCRIPT EXISTS #r 4 Wi, B4 FHARER Lua WAK SHAL BB
RAUT, HAFELRF Lua WAEX S, lua_scripts FHBEEFER AN SHA1 BB,
XRFRAEGHIRRER T ERMAZHIIGE, FENELEEFER G AR Hzhek
ERFEHMNA.

20.5.3 SCRIPT LOAD

SCRIPT LOAD 1y % Frifi B %M EVAL fp S PUTHAR BT MR 5o —#: &rd
B JEAE Lua R30I A QUSRS NI RS, ARJG FRIEBIAMRAFS] lua_scripts FHEME,
BT, MRBRMPATUTF 04

redis> SCRIPT LOAD "return 'hi'"
"2f31ba2bb6d6alf42ccl59d2e2dad55440778de3"
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AR A BR S5 FRAFLE Lua FRIEPEIB LU K

function f_2f31ba2bbédéalfd2ccl59d2e2dad55440778de3 ()
return 'hi?
end

H iGN "2r31ba2bb6d6adf42ccl59d2e2dad55440778de3", {H N "return
*hi'" MEEXTRMBIRSEM lua_scripts FHEW, A 20-7 iz,

lua_scripts

"2f31ba2bb6d6alf42ccl59d2e2dad55440778de3" "return ‘'hi'"

20-7 lua scripts FH

TR TXELRZ)G, &SR0T LS EVALSHA f52 RPATRITE B SCRIPT LOAD
WEBANBET

redis> EVALSHA "2f31lba2bb6d6al0f42ccl59d2e2dad55440778de3" 0
llhi "

20.5.4 SCRIPT KILL
MEMRFHBWLET lua-time-

limit ROEEM, IBAZEBRNT Lua ibaisaibhedia

BIAZH, M5 BB Lua FEEE -

RE—MERAEET (hook),
B

AR EE TENSEZITHR, &
EPRENACLREH T EKKE,
—HHTRARNEANEITNERIECEE [snumsn
4 T lua-time-limit EME B M
B, 7% & 9178 B A = 17 /9 ) B
i, BFEREH SCRIPT KILL s &
SHUTDOWN 4343k % 2% .

E 20-8 B/R T H A B TH
B REAT AR . #4F SCRIPT KILL

R B BT A A R AT AR R# SHUTDOWN
SARME, IWAEPRTURY SCRIPT 208 HAMEETFHMA TR
KILL 4 487 IR 55 8848 1 PAT XA
&, FFHPITEHERNE P REE NSRS, 45 SCRIPT KILL 4042 )5, R%55%
A PAGKSEETT

H—HE, WRHACSIITEE AR, A% % RER SHUTDOWN nosave #y4>
S LIRS 28, MBI R A S NBHR S ABIRE R,

AHSCRIPT KILL
B Z SHUTDOWN
NOSAVES|3A?

| BEHTHE




336 ¢ Fwiy BIARGTIR

20.6 HASEH

S5H (b8 Redis frd—k, YRE[ETHEAHESZ T, BASHERMHAMNS
HBEeHEHBINRE S, XGOS EVAL 4. EVALSHA 5% . SCRIPT FLUSH #54,
L} SCRIPT LOAD ¢4,

BT RATA/DHE S5 BX 0SB E B ek,

20.6.1 4l EVAL <. SCRIPT FLUSH #<#] SCRIPT LOAD &<

Redis & %l EVAL. SCRIPT FLUSH. SCRIPT LOAD =A~454- 0 e & $ B (b 3 @
Redis 10—, YEMEFB/ITEU L= wSH0HP— T, THEBSHER
TR 538 (propagate ) AT A MR35, A 20-9 R,

EVAL

xE
SCRIPT FLUSH
a)

SCRIPT LOAD

EVAL

x_E
SCRIPT FLUSH

RF

SCRIPT LOAD

EVAL

=&
SCRIPT FLUSH

HE
SCRIPT LOAD

EVAL

=&
SCRIPT FLUSH

SCRIPT LOAD

EVAL

_E
SCRIPT FLUSH

BE
SCRIPT LOAD

20-9 A EIRA R

1. EVAL
Xt F EVAL fp4 ki, ZTEFMMFERTTH) Lua A FRE270 5 A AR & 28 P 1T,
REANBITF, WREF GO ERFBPITUT G4

redis> EVAL "return redis.call ('SET', KEYS[1], ARGV[11)" 1 "msg"™ "hello world"
OK

A ERFBIERITEA EVAL 4 2Z)5, R FTA NRFJIEEXK EVAL s, M
MR % B/ EEBOFITIX R EVAL fn %, BEAGRE, TS HIT BB BEE "nsg"
BMEREN "hello world", FHHEKMA.

"return redis.call('SET', KEYS[1l], ARGV([1]})}"
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REERNATRER,

2. SCRIPT FLUSH

WR% %10 £ AR 55 2% & 1% SCRIPT FLUSH fv4, B4 XRE 2820 A NR 5%
{&4% SCRIPT FLUSH 14

BANGRE, EMRFBUFTRLEEACH Lva 3K, HHSACHHRETR,

3. SCRIPT LOAD

INRE P ARER SCRIPT LOAD 5%, W EMFB/BA— Lua B4, IB24 MR
B IR 5 2% 8848 [R164 SCRIPT LOAD 54, f35TA MIR% 3/t &BAMRE Lua B,

BT, MREFFWREERFFREMS

redis> SCRIPT LOAD "return 'hello world'"
"5332031c6b470dc5a0dd9b4b£2030deabd65de1™

W4 ERF /WL T ARSI EEFRERNGS:
SCRIPT LOAD "return 'hello world'"

BANGRE, TAREFBVGTHEBAMNA:

"return ‘'hello world'"”

20.6.2 %l EVALSHA %<

EVALSHA fp @ P A 5 Lua WAF X mdh, ERBRERERZRN—1, ARIER
FEEMMSGFRBA Lua WAKBRTBAE AR, FUEREBABRIH EVAL 4.
SCRIPT LOAD 48 # SCRIPT FLUSH #4538V, HEW EVALSHA 15384 MR %55,
XF—HE ER G BB ATH EVALSHA fr 4315, HIE A EVALSHA 63576 IR %538
PATET AT BB S B A k2R B (not found ) iR,

EANPF, BEAEA—1ERF B naster, MBEEPREATMFBEERNS:

master> SCRIPT LOAD "return 'hello world'"
"5332031¢c6b470dc5a0dd9b4bf2030deabd65de9l”

AR AZEPRATIX 4~ SCRIPT LOAD 34 2. J5, SHAL {fH} 5332031c6b470dc5a0dd9b4
bf2030deabd65de9l MMARFAET EMERFT T,

B, BiE—MMURFE slavel FREHF EME S naster, MR master R
A .

"return 'hello world'”

fE1R4 slavel BAKIE, MAYNE WO ERMFR/LEMS:

master> EVALSHA "5332031c6b470dc5a0dd9b4b£2030deabdé5des1” 0
"hello world"

KR, master ¥ BRINMAITIX A EVALSHA 54, i Y master XSG EL
slavel PATHIRHR, slavel HI&HIMAKRIER.
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slavel> EVALSHA "5332031c6b470dc5a0dd%9b4bf2030deabd65des1l” O
{error) NOSCRIPT No matching script. Please use EVAL.

ERHERNRE, BAZMARFBZERA Lua HARMGFLBATBSE AR, FFLIBPEE
—A~ EVALSHA iy & W] UZERAN IR F 2RI IT, AKX EVALSHA fn S Bh— 27l
RITE S — MR % 28 L $RAT

EAEF, BIEA LRSS master MIARE 2% slavel, HH slavel —HEHH
master, il master BARKITA Lua WA, slavel hABA (GEIIEHE EVAL 4K
# SCRIPT LOAD 543K 3H ).

Bk, MEE G master RiXMd:

master> SCRIPT LOAD "return 'hello world'"
"5332031c6b470dc5a0dd9b4b£2030deabd65de9l”

WAX NS MSBEET slavel EllT, Bkl master fl slavel #LBINBA
SHA1 BRIk 5332031c6b470dc5a0dd9b4bf2030dea6d65de91 A Lua B4,

MRXET, —MFEOMRFEE slave2 FHEEH EMFE 2 master, MR master £
BIPENEIAS

"return ‘'hello world'”™

X% slave2 G, IALF IR EMFH/EEMS:

master> EVALSHA "5332031c6b470dc5a0dd9b4b£2030deabd65des1” 0
"hello world"”

BB, master fll slavel B RITPITX A EVALSHA #54, T slave2 H&k4E
A £ R DI R

AT, EREAFS B, Redis BR =M F (LS EVALSHA 5 e, £
R EVALSHA S BPRATHHAE LB A NREFBEAL, WRAEBFBLHRX— QAT
ERF /LN EVALSHA i S FH I — N EM i EVAL 654, RIGELEHE EVAL frdRAR
% EVALSHA 45,

f54% EVALSHA tn%, S(& % EVALSHA v %l EVAL w4, BREEAIRSSR
AM lua_scripts FHHM repl scriptcache dict Fk, BETRM/PTESDINA
BN FHAER, FHFRARUT Redis EH| EVALSHA fr 48k,

1. ¥HERR EVALSHA S RBRENS X
E M 95 2R E MR %5 3IREM repl_scriptcache_dict FRIEFRACELWHHLN
AR T A DR 38:

struct redisServer {
/..
dict *repl_scriptcache dict;

/o
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i

repl_scriptcache_dict FHEERE N1 Lua A SHA1 KB, TFRBE
WLWA/E NULL, H—PMREBRMYIRTE repl_scriptcache_dict FHEY, SLBIXAMEE
BMXTR A Lua A CSERE THRAENRSSR, ERFFTLUAERRNRS BEBCTX
A~ SHAL B 1 71 i) EVALSHA

S, WA 20 MR 5 48 repl_scriptcache_dict NULL

S HBMARRRIFHR "2f31ba2bb6d6adfd2cc159d2e2dad55440778de3" |7
EA0F, MRBREMSF "a27e7e8a43702b7046d4f6aTccE5b60cef6b9bdI” | NULL

#% repl scriptcache_ [ "4475bfb5919b5ad16424cb50£74d4724ae833e72" [

dict FH M L a7TRE mE NULL

20-10 frx, A EMFHAT 20-10 — repl_scriptcache_dict FHRH)

Rh AR 5 2815 B LT =

EVALSHA f54, # HEMRFB/AERITIX S EVALSHA RS HEHMEAR L H BB A R R BI4ER

EVALSHA "2f31ba2bb6d6al0f42ccl59d2e2dad55440778de3"™ ...
EVALSHA "a27e7e8a43702b7046d4f6a7ccf5b60cefobSbdo” ...

EVALSHA "4475bfb5918b5ad16424cb50f74d4724ae833e72" ...

B—FE, MR—ITHAK SHAl BEFMAFLET lua_scripts FHi, @.%iﬂxﬁ'ﬂi
F repl_scriptcache_dict Fii, MAHAKRBRAXNAN Lua WA S8 EMEER
A, BEFBAEEBAFTAENRS R, MRRMNZEKR MRS FEBLTX/ SHAL KB
) EVALSHA f34, ABLH— MRS 5L H AR RBSEER,

"return 'hi'"

lua_scripts
"2f31ba2bb6d6alfd2ccl59d2e2dad55440778de3”
"aZ27e7e8a43702b7046d4f6a7ccf5Sb60cef6bIbdo”
"4475bfb5919b5ad16424ch50£74d4724ae833e72"
"5332031c6b470dc5a0dd9b4bf2030dea6d65de91"”

AN

"return 1+1%

"return 2*2"

/

"return ‘'hello world'"

20-11 lua_scripts 7t

EA4HF, 5t FHE20-11 fiR K lua_scripts FH, KE 20-10 Fi R K repl
scriptcache_dict FMKY, SHA1 RN

*5332031c6b470dc5a0dd9b4bE2030deabd65de 91"

B .

"return 'hellec world'"

BRFFT lua_scripts F#, B repl scriptcache dict FHHFFLE
BB #5332031c6b470dc5a0dd9b4bf2030dea6d65de9l™, XiHBAMA .



340 ¢ Fwky BIHEHER

"return 'hello world'"

BRBLB|ADIEMF[/EE, EIFKREBATANRTSE, MR IERS B 0 MR
FAREEGL:
EVALSHA "5332031c6b470dc5a0ddobabf2030dea6d65dedl” . . .

W2 E L o2H - NREHE AR RBIHER,

2 ®% repl scriptcache dict FHl

BUHERFHREN-—NMFONRESEN, TMFBRVLFEEZAHC B repl_
scriptcache_dict ¥, XRHAANMEHR MR FB[FHO LA, repl_scriptcache_
dict FREMIZRNHECLABEHAMNREBZBAL, FUERFBELESE repl _
scriptcache_dict 7, B 8 S EIE A NRFHEEMA, NTHRETHI AR S
/A HBBA R RBIEIR

3. EVALSHA S $iBIRRL EVAL f$lr5iE
it F EVALSHA fr 415/ SHAL KB, IR lua_scripts FHRRAFM Lua
A, BFREBALUOE— EVALSHA @84

EVALSHA <shal> <numkeys> [key ...] [arg ...]

BB EU ) EVAL %

EVAL <script> <numkeys> [key ...] [arg ...]

FURRIF BRI EINT -

1) ## SHA1 BRI Ml shal, 7 lua_scripts FH P E R shal X I HY Lua &
scripte

2) ¥R EVALSHA a4V RME R EVAL 21K, FH BB shal BNAE
script, ZF numkeys. key. arg ES¥WNEFREE,

2B F, % FHE20-11 AR lua_scripts FH#, LR E 20-10 BiR A repl _
scriptcache_dict FH#KH, RITETLEMS:

EVALSHA "5332031c6b470dc5a0dd9b4bf2030deabd65deS1” 0

BERAS:

EVAL "return 'hello world'" 0

HeA AR

"return 'helle world'"

KWTF lua_scripts FM "5332031c6b470dc5a0dd9b4bf2030deabd65dedl"
BEE.

R —4~ SHAL [HET XS RIE Lua A BRE BTE WRF JBAL, B2 EMHFHTLUE
EVALSHA tp S BB E M1 EVAL @54, KRG ELHIEFHE EVvAL 4R REFARE
et EVALSHA fa %, LAURSEMRNHEARTRR, HRARFTAARSHJERL LR
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AR 2R BIEHR

Foh, HAEMFBRELET EVAL 4 2)5, SWBHEEMAR SHAL KRB (duEp
RIEA EVALSHA e S8 IR LR M ) HMB| repl_scriptcache dict FHHEME,
MR G EVALSHA & AL E X4 SHAL BRI FI, FIRFIEMTT LU 54 EVALSHA
e, MALERX EVALSHA fnd 75

4. (&% EVALSHA R$RIT%

HEMRF /RN EERVNAITR —A EVALSHA @S2 )5, BH R EVALSHA %48
EH) SHAl RBMBEEFET repl_scriptcache_dict FHRFYE R IMRF FEHE
EVALSHA fa 48 R EVAL 4% :

1) 4R EVALSHA fn 438 E W) SHA1 KR FMFHETF repl_scriptcache_dict FH#,
R4 EMRSF22 H ) WIR S 32154 EVALSHA

2) R EVALSHA 416 E M SHA1 KRBRAAFELET repl_scriptcache dict FHf,
AL XSG AW EVALSHA n S5 SN EVAL 4, RSB SN EVAL fr4,
4 EVALSHA fr418E B SHAL B AFRMF repl_scriptcache dict FHETE,

A 20-12 @R T XA AR .

ERFBEFIPTESS
EVALSHA <shal> <numkeys> [key ...] [arg ...]
' BRM shalBEFET
repl_scriptcache dictFji?
= &
feit # EVALSHA HAHRABHE EvAL B
EVALSHA <shal> <numkeys> [key ...} [arg ...]
!
i3
EVAL <script> <numkeys> [key ...] [arg ...]
v
# shalFm3

repl_scriptcache dict 84

20-12 EMREHBHIUTEE EVAL if & EVALSHA &

EANPT, BIXRFIRYRE lua_scripts FHMM repl scriptcache dict Fi
PR INE 20-13 B, WREFWEERFB/EEFS:

EVALSHA "5332031c6b470dc5a0dd9babe2030deaéd65dedl™ 0

B2 R F BRAEATSE X EVALSHA S 25, ¥ X4 EVALSHA @14 BB R%SH
i) EVAL ¢4

EVAL "return 'hello world'™ 0
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"return *thi'"

lua_scripts
"2f31baZbbéd6alf42ccl59d2e2dad55440778de3” //’
"a27e7eB8a43702b7046d4f6a7ccf5b60cef6bobdI™
"4475bfb5919b5adl 6424cb50£74d4724ae833e72"
"5332031c6b470dc5a0dd9b4b£2030deabd65de9l™ N

"return 1+1"

"return 2*2"

"return ‘helloc world'"

repl scriptcache_dict NULL
"2f31ba2bb6d6a0f42ccl59d2e2dad55440778de3" —’/’
"a27e7e8a43702b7046d4f6a7ccf5b60cef6b9bd9" |—» NULL
"4475bfb5919b5ad16424cb50£74d4724ae833e72" ~\\‘

NULL
20-13 $h4T EVALSHA 342 Bi#9 lua_scripts 3870 repl_scriptcache_dict

FFiE A IR B BR {5 HBX A EVAL %,

Bk 4h, FIRE$E LW SHAL KM "5332031c6b470dc5a0dd9bdbF2030de
a6d65de91"” M%) repl scriptcache dict FHE, IHUEF R TRKBEREMS:

EVALSHA "5332031c6b470dc5a0dd%04bf2030deab6d65de91™ 0

TR, EMREIFRTUAEE R MRS B EEXA EVALSHA 54, WX EVALSHA
AR EVAL v BAE1E.

#¥IN "5332031c6b470dc5a0dd9b4bE2030deabd65de91" Z /G repl scriptcac-
he_dict FSUANKE 20-14 fi7R,

repl_scriptcache_dict NULL

"2£31ba2bb6d6a0f42ccl59d2e2dad55440778de3"
"a27e7e8a43702b7046d4f6a7cctf5b60cef6b%bd9” ¥

"4475bfb5919b5ad16424cb50£74d4724ae833e72" ~ NULL
"5332031c6b470dc5a0dd9b4bf2030deabd65ded1™ \\

NULL

NULL
B 20-14 $H4T EVALSHA 1iy4 25 repl_scriptcache_dict SF31

20.7 E|ROM

O Redis RS 2B IAT, 23 ERH Lua FRIEHRT — RIIB%ERAE, WTHRENIKLN
Lua M50 DA B2 Redis ZEThREH: . M-S HFANEE,

Q Redis R%3 L1 1EA—MIE P RENIT Lua AP H Redis 1

O Redis {f A FHRBEFHTA B EVAL S PA7id, RE B SCRIPT LOAD 4348,
AT Lua 7, o6 a] UL T 3EB SCRIPT EXISTS 4, VLR SCHMAS S
Ihek.
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Q EVAL 34 % P i A B BIAZE Lua SRR E X — R, FHETHEAX4 Bk
HATHA

O EVALSHA 4t A Lua R B2 UK RECEDITIZA .

Q SCRIPT FLUSH 4 £ W25 R% % lua_scripts FHPBREFMHA, HEE Lua
E7S:

Q SCRIPTEXISTS 5 BEZ — 1 REANSHAI R A ASH, HELIRE lua_
scripts FHRBIABIR XN HNAREHFE,

Q SCRIPT LOAD 4 #:3%—A Lua A4 28, XX BATE Lua R PRI RS, I
WHRAEEFR Llua_scripts FHRP,

Q R&E[/AEWITHEZE, &0 Lua FFEEE - MERNLGEGT, YA HRBNE
ITEORY, %P3l UGN R IR 45 28 & 3% SCRIPT KILL #n 4 ib 8 F4& L E 4T
A, skE Ri% SHUTDOWN nosave fr 5 Rik&F X ABNM RS 5,

Q EMEBEW EVAL . SCRIPT FLUSH, SCRIPT LOAD =~y 4 5tk M E #%8
Redis fird—#, RERHERMHSEBANREZRTLLT .

O FMFEBER B EVALSHA 40, SFREFTHNRFBJROEBA T EVALSHA
WA IEER SHAl R AFXTA A Lua 4, WRAEREX—SKE, ERFH
245 EVALSHA S B3 EVAL /34, @54 EVAL trd kKB MR/
B BATRR

208 ZERN
{Lua 5.1 Reference Manual} X} Lua i& 5 BB MR EEH#T THRENNF: hitp//

www.lua.org/manual/5.1/manual. html
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Redis &) SORT fr & "] AST P # @ . ESRBNEF TR S BOEETHR.
UTREBRBRT SORT frd i 5| Ze @ He AT HEF 6080 F

redis> RPUSH numbers 5 3 1 4 2
(integer) 5

+ BEANRFETATIELE

redis> LRANGE numbers 0 -1

1) "s"
2) "3"
3) "1"
4) "4n
5) "2"

$ BEAPMAARERFIGFELE
redis> SORT numbers

l) "1"

2) "2“

3) "3"

4) "4"

5) "5”

PAFARERB/R T SORT trA i ALPHA HI, M— MO SFRBENESERHATHR
BB F

redis> SADD alphabet a bcde f g
(integer) 7

t AFHFIELTE
redis> SMEMBERS alphabet

1) "d"
2) "a"
3) "f"
4) "e"
5) "pb”
6) llgll

7) non
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t FENELTE

redis> SORT alphabet ALPHA

1) "a"

2) "b®

3) "c"

4) man

5) "e"

6) "f"

BETROH FHERAT SORT 4 M BY M, L jack_number. peter number.
tom_number = I E (weight), N HFHEA test-result PM "jack”,
"peter", "tom" =AM (member) HEFTHEFF:

redis> ZADD test-result 3.0 jack 3.5 peter 4.0 tom

(integer) 3

 BAEHMEHT
redis> ZRANGE test-result 0 -1

1) "jack"
2) "peter"
3) " +om"

¥ HEATEKREFS
redis> MSET peter_number 1 tom_number 2 jack_number 3
OK

¥ UFSAINE, SHFESTHARETHF
redis> SORT test-result BY * number
1) "peter”

2) "tom"

3} "jack"

AEM X SORT fr & LB RBHITH A, HiE84EE asc. DESC. ALPHA, LIMIT,
STORE. BY. GET ZEWHFFE SORT fir4 T A9 Sc 8L R,

BritzSh, AEEWLE Y SORT fy4 FN LM, £ R %W AT
L. A RETRPATIF 5T HER S R = W,

21.1 SORT <key> < BT
SORT w4 MR H L IITIER N

SORT <key>
AT UM — M S W FENR key HITHF
DT RBIRA T i THEMH SORT a3 43— A& =M FEKNFIRBHETHS:

redis> RPUSH numbers 3 1 2
(integer) 3

redis> SORT numbers
1) "i»
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2) na2n

3) "3n

fR %5 #8447 SORT numbers 4 HIEMETRNT .

1) g8 — M numbers A R KFEHEHRE, ZBHANENTHBR 4 redis.h/
redisSortObject Z5t, A 21-1 FiR,

2) EEA, WA NPT ob) 42 AIHE IR numbers array
FIFRHFHAT, WK obj IBETMFIRMZ MM —XF—KFK, W array(0] obj

& 21-2 Fis redisSortObject u
- o

3) MPMA, FEA ob) WEFMAMIRMERE— | scrayi] | O
A double KB A, FHX MR RBRALEHBNAT —
B u.score B¥EE, A 21-3 firs, arcay(?) -

redisSortObject u

4) BREFPAHAT u. score BENHE, FHATHFEHE
B, HFEHBEATHE u.score BEMBEMNBIAHS, n E21-1 WSS HF numbers
& 21-4 P, PRI A

S)RPEA, BENRATN obj T W P R
eRHEFERBEISE P, BEELHFABHAMNES 0, iBE u.score N 1.0 BFIR
oriv; RIEHRIBEMES 1, i&E u.score {8 2.0 HFIFM "27; BRUiMIEHKN
5l 2, &Ml u.score {HN 3.0 WIFIFEDT "3",

HAth SORT <key> S MBATHRRBALX B4 HH SORT numbers & MPATH R,

array
array([0] obj LT T T humbers ®®E TR
redisSortObject | : !
] . . ry s !
array[l] obi ! StringObject StringObject StringObject| !
non 1
redisSortObject | | b0—rorurorJ L1 S 1
array(2] obj
redisSortObject |
A 212 # obj IWEHEMFIRMEAT
array
array[0] obj
redisSortObject | Y- 8C0Xe | \ oo
3.0 . numbers 3% '
obj ' H
arrayl[1l] | StringObject StringObject StringObject
redisSortObject “a?ﬁ?re E n3m nyn nyn !
ob} | T s
array(2]
redisSortObject “3?%?‘3

B 21-3 REHATN uscore B
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array
array([0] obj i numbers & E
i 3 u.score ) E
redisSortObject 1.0 y | StringObject StringObject stringObject
. ) n3n wqw wan :
obj ) :
array[l] | SF e e o
redisSortObject szi$re
obj
array(2]
redisSortObject “-;ﬁfre

21-4  HEFFIE e
TR redisSortObject ZMMIEEE X :

typedef struct _redisSortObject {

/i BEFRWE
robj *obj;:

/! BE

union {

/) BFRFHENEA

double score;

/) SR A By AN FREERER
robj *cmpobi;
}ou;
} redisSortObject;

SORT w4 B M HAfFHRENUE— T SRKEARNEE, BANEI T
# R — 1 redisSortObject 5 #, WFESORTWM L HE AWK AR, BFMEH
redisSortObject MM T AWAR, MG A SORT fr & HEMEARNRITLE X
‘_.ﬁq .

21.2 ALPHA %&IAgYSCIR
i ALPHA #£3i, SORT fp4 0l AT SFRBENEHEITHERF

SORT <key> ALPHA

AT i@ @R T W/ SORT @4 M — M & = FRHBENEARETHF:

redis> SADD fruits apple banana cherry
(integer) 3

t TEERSVRAFERY
redis> SMEMBERS fruits
1) “"apple"
2) "cherry"”
3) "banana"
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# * fruits BAGTFREHF
redis> SORT fruits ALPHA
1) "apple"
2) "banana"
3) "cherry"

IR %354T SORT fruits ALPHA WA MIEMSERINT :

1) Bl —4 redisSortObject M4, BAWKEST fruits BEHKND,

2) WA, BEITHATE ob) HEFAFIFEM fruits BENEILE, WHE 21-5
FRmRo

3) B3 obj WE B EWESILE, MUAHRTFRBHE, HFENBATERES
TERFABENNMNIAHES]: BA "apple”., "banana". "cherry" = MNFEMFBHK
JNBIFE R "apple”<"banana"<"cherry", FfUAHEF /G EA RS —Ti$E M "apple” I
£, B A "banana” JLE, B=HHM "cherry” LK. A 21-6 FioR,

4) MEBA, KEIBEHETK obj HE R RMNTRREELSE P,

HAh SORT <key> ALPHA fpdRItfTH BRI FIX B4 A SORT fruits ALPHA iy
BT BAM

array ‘ fruits #4&
array(0] obj »| StringObject StringObject StringObject |,
redisSortObject | E "apple” "cherry" "banana® .
array[1l]
redisSortObject
array[2]
redisSortObject
array ‘ ‘
array(0] obj ¢ | StringObject StringObject StringObject | !
redisSortObject[ 4 ‘ "apple" "cherry" "banana” ¢
array[1] obj
redisSortObject|
array([2] obj

redisSortObject| 4

A 21-6 BMEESTRATHFEHHA

21.3 ASC #&IR# DESC #EIRAYSCI

FERER T, SORT S PATAFHF, HFENEREEHI/DMA/NEIKHS, L
TR SRELEFMNE: \

SORT <key>
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SORT <key> ASC

R, 2T SORT ip4-Bf R DESC 8, W LLEGrSBATREFFHEE, iLHEFR®
FRIBMENRADAKBNHEF «

SORT <key> DESC

T RFA numbers FIRFTHAFHFHH T, B TaSRERKANEE,
numbers P RHTFHFHIF, THB_ 4 NES B A Asc %M, X numbers 7
RFFTFFHE, AT ENERTLE—H:

redis> RPUSH numbers 3 1 2

(integer) 3

redis> SORT numbers

1) 1"

2) "2

3) "3"

redis> SORT numbers ASC
1) m1i»

2) "2v

3) "3“

51 FHEFHR, UTRE—/1% numbers R FITERFHEFNHF .

redis> SORT numbers DESC

1) n3n

2) m2n

3) w1v

ﬂﬁﬁ?#ﬂl‘%}?#ﬁ‘ﬂﬂi*ﬁﬁHﬂﬁéﬁﬁFﬁﬁﬁﬁE&ﬁ, ENZEHARRZAET:

Q ZFERTAFHEER, HEREE A MXS BB = 5 SR

Q T7ERITREFHEFRS, HERFEE BT A% L BRI = A R 3 L4 R o

E R F 3T LB FE X LS R EFHR, BT ENSExRH N EFHR S
FHEFE R, LA numbers PR NH].

Q B 21-7 BR T SORT 47X numbers FIFHIT T HERF B B QB B84

0O A 21-8 BT SORT My ¥EX numbers ¥R FTREFHERF & Br el B A0 %04

ATXRY | e
obj l—t numbers &%
array[0] u scire 3' — - H
redisSortObject 1 0 i | StringObject Strinqobject__’ StringObject 5
hd - 1 nn niw naw
obj
array[l] e N\ oo e oo o e e ot
redisSortObject uaf%?re
obj
arrayl2]
redisSortObject u.3scoore

B 217 PETAFHEF A
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arrey - e numbers &% . | :
obj
array[0]

redisSortObject| Y -3Scoore

: StringObject StringObject StringObject]|:
w3n now !

obj |\t e e
array(1l)
redisSortObject u}fﬁfre
array(2] obj

redisSortObject “a?%fre

B 21-8 PATRRFHEFRBA
HAth SORT <Key> DESC fyré BIPATH TR HLF0X B 45 th 25 RIS .

21.4 BY %IRRYSCH

HERIMER T, SORT fr & ERABHIFRESHTRIENEFONE, TRASRET
TTREHFZEHRLHALE,

#ln, ETEXMITERE, HF fruits EAHERAMNSERR "apple”. "banana”,
"cherry" =M TEEXH:

redis> SADD fruits "apple" "banana" "cherry"

(integer) 3

redis> SORT fruits ALPHA
1) "apple"
2) "banana"
3) "cherry"

H—JrE, @A BY B0, SORT LWL EREFHPE, RERXIRERFT
AERFEE (field) REXNTREONE, N RHTHF.

fim, DUTXANEFREAER. FE, BR=/fKRONK, VEER fruitsit
1T HF

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 %5 35147 SORT fruits BY *-price MM BRINT :

1) g8 —4 redisSortObject S, BAMNKEST fruits BEHKND,

2) RS, WA MNBUDTR ob $#84H3 BRI fruits BEMEANTCE, MIE 219 Fix.

3) BHBA, BESTEAHAMN ob] Wi FrERINEATE, UK BY BTFAEN
B *-price, ZHRMMRAER.

Q XF "apple" uE, ERBFEMIER "apple-price”,

Q XF "banana" JTE, HBHREBFEENER "banana-price”,
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Q XF "cherry"” TE, BREFEENER "cherry-price”,

armay ] T Faltega T ;
1
StringObject StringObject StringObject | |
1
1

)
array([0] obj E
redisSortObject [ v

"apple” "cherry” "banana”

array(1]
redisSortObject

array[2]
redisSortObject [

H 219 #f obj IEHHERMBEANEINTTE

4) BENMERBVEEH B — double REMB HE, REREEHNEATK
u.score BHEEE, ME 21-10 Fimn:

0 "apple" TEMNER "apple-price" HEFEHRZIGH 8.0,

0O "banana" JLEMINES "banana-price" WEEHRZIEN 5.5,

O "cherry" JCEHINES "cherry-price" HEZEHRZER 7.0,

array = 5 fruitsiEfr ,

o 4

array[0] T score ~M StringObject StringObject StringObject]!
redisSortObject T E "apple"” "cherry” "banana" :

array(l) obj
redisSortObject |u. S7coore

array[?2) obj
redisSortObject |U- Sscosre

21-10 RENEBIE T ERATK uscore A

S) AN u. score BYERMENNE, MBABTHRF, 83— u.score B
FEMN/NBICHFOBA, WA 21-11 B

O WEHNS5.5 K "banana” TEMTEAKNRS 0 B L,

QNEHNT7.08 "cherry" TENMNTHRAMNES 1 VE L,

Q WEHN8.0K "apple” TRMUTHAMNESI 2 B L,

6) MITHA, WU HATN obj REFTIEMNESILEEEAEF M.

HAh SORT <key> BY <pattern> f4HIPRITHTRULAIX B4 H IR,

..........................................................

array : fruitsia i
r) : :
array(0) obj ' [ stringObject StringObject]| [StringObject]:
redisSortCbject u.sscsore ! "apple” "cherry” "banana" :
A iy 1 =7 JJ = 1 '
obj
array[l] J
redisSortObject u._’scoore
cb
arrayl2] 3
redisSortObject U-SSCOOIE

B 21-11  R48 u.score RIEHITHERF 2 J5 09%0H
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21.5 HE ALPHA :IRgY BY MEIRAYSSE

BY M ABRNERRFNENRTE, WRANERRFNEFHBENE, 4
MBEREMA By LI FER, BCE6EH ALPHA I,
BT, R fruits BEATH=FKREE - MENHFHERS .

redis> SADD fruits "apple" "banana" “"cherry"
(integer) 3

redis> MSET apple-id "FRUIT-25" banana-id "FRUIT-79" cherry-id "FRUIT-13"
OK

BRABRATAT LAGE RIAKR AR S ANE, X fruits MAFHTHF:

redis> SORT fruits BY »-id ALPHA
1) "cherry"
2) "apple"
3) "banana”

%5 88P04T SORT fruits BY *-id ALPHA frdMiE4iBINTF .
1) B8 —1 redisSortObject L5MW¥A, WHMKESET fruits EEHKN,
2) EAHA, BENBATMN ob] MEFHIEH fruics BAEMENTE, WHE

21-12 fiimo
array : fruits§EE '
: ¢ | StringObject StringObject StringObject|:
ob +
érray[OJ_ J "apple" “cherry” "banana" H
redisSortObject »
array([1l]

redisSortObject| y

array[2] obj
redisSortObject|

B 21-12 % obj FéHHEMESHEI TR

3) R Y, BESITRWLATH obl HEFIEMMRLEITE, LIK BY IETAEH
B x-id, HRMENMNER:

Q %F "apple" LK, BERBFEENER "apple-id",

Q *F "banana" TR, BREFEENER "banana-id",

Q XFF "cherry"” T¥, EREFEENER "cherry-id»,

4) BENPHATE u. cmpobj FeEHA BB MM MW ER (—FHBRMNER), nE
21-13 7R,

5) USMBEHETHERMENNE, NRERTERABHF, S&RME 12-14 fix.

Q WEN "FRUIT-13" # "cherry" TR THAMNES| o L& L.

Q BEN "FRUIT-25" § "apple” LEM THANEKS 1 B L.

O NFEW "FRUIT-79" B "banana" RN THANEKS 2 B L.

6) MIMAH, RKBBATE obi MEFFIEMMESCEBERILAE %o
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) fruits#ES |
! I
: StringObject StringObject StringObject | !
) "apple" "cherry" "panana" :
array /// ——————————————— -
array(0] obij StringObject
"FRUIT-25"

redisSortObject | y, cmpobj

[~———
array[1] obj F‘_—“__—ﬂ-”////

redisSortobject | y, cmpoby |yl

StringObject
"FRUIT-13"

array[2] obj
redisSortObject | 4, cmpobj \\‘

StringObject
"FRUIT-79"

& 21-13 ¥ u.cmpobj HEEHE M ES

: fruitsBs !
L} +
E StringObject StringObject StringObject E
. "cherry" "banana" i
array | frimm—mmmmmmm . '
array[0] obj - -
X . StringObject
redisSortObject | y,cmpobs /) "FRUTT-13"
arrayl[1] obj
redisSortObject | y. cmpobi »| StringObject
- "FRUIT-25"
array[2] obj

redisSortobject | y, cmpobj ~\\\’

StringObject
"FRUIT-78"

H 21-14  #% u.cmpobj B 1A B 247 P xR BT HER 2 T 3
HAth SORT <key> BY <pattern> ALPHAArAMIINATH BRI B 24 AR,

21.6 LIMIT EIRHYSCI
FEEINEOT, SORT a5d BEBHEFEHA TREE RS E %

redis> SADD alphabet a bc de £
(integer) 6

t BETHAERAFERS
redis> SMEMBERS alphabet

1) ngn
2) "c"
3) "a"
4 ) llb"

5) "fll
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6) fnan

¢ NEAHRTHF, HEREOFEHFEHTE
redis> SORT alphabet ALPHA

1) "a"
2) llbll
3) "c"
4) "ar
5) llell
6) "f"

{BR, &xt LIMIT %W, RAITLILE SORT 4 RiEEH S —RACHFENITE,

LIMIT AN LIMIT <offset> <count>:

O offset ZPRAREBRIMWEHFTENE.

QO count 2H BB B EHRVCHFLEZE, BRHMNEHFTEEE.

EAMF, UTRIBE LY alphabet EE5H#HTHF, BHEMT 0 ~CHFTER, R
JGiRE 4 NEHRFETE:

redis> SORT alphabet ALPHA LIMIT 0 4
1) "a"
2) "b"
3) "c"
4) nd"

S5, BTRBEEX alphabet BEH#THF, EERI 2 M CHFLR, R
JEBE 3 MEHEFIER:

redis> SORT alphabet ALPHA LIMIT 2 3
1) "c"
2) "gn
3) "e"

R % #%RFT SORT alphabet ALPHA LIMIT 0 4 fpdWiEHAHBINT .

1) B —1 redisSortObject HH¥A, BAKMKEST alphabet EEHK/N,

2) BB, BEMUATK ob) e B8 M alphabet BEHENTE, A
21-15 Fi7R,

3) BB ob HWHMEBRAMWEATE, MEA#TFHBHES, HHFENHEANE
21-16 Firmo

4) BEFERW LIMIT 0 4, FIRHBEHBBAEANES| 0 L, REHKKISRE array[0].
array[1l]. array[2]. array[3] &X 4 4T, FHHHRATM obj e MM TE
"a", "b", "c". "d" REIHE W,

B % 284847 SORT alphabet ALPHA LIMIT 2 3 WANEE—Z8=58MMT
SORT alphabet ALPHA LIMIT 0 4 fp&BIA2ER—EE, RERBIWEHERIARE, LHEHK
FAaLWTF:

4) WPEET LIMIT 2 3, ¥R BHBKRAMNES] 2 L, REREKIHRE
array[2]. array[3]. arrayl[4] iX 3 84T, HREBAMM obj I Prig
MR "c". "d"., "e" REIBEF 4.
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SORT iy S TEHATHARFH LIMIT BT HFRER, PITHSREAXES HKE
L 2V

array : alphabet & :
- : :
array([0] obj \\\\L StringObject StringObject StringObject| |
redisSortObject u ] ngn nen ngn H
4 - =
array[1l] obj ! s
redisSortObject [ 1| stringObject StringObject StringObject{ «
: "b" Ilf" "eﬂ :
array[2] ; :
redisSortObject
arrayl[3]
redisSortObject
arrayl[4]
redisSortObject
array[5]
redisSortObject
B 21-15 ¥ obj #éHBMMAME N TE
array T alphabet®d ;
H ]
array([0] obj T E
redisSortObject| i | stringobject StringObject StringObject| !
- 5 wyw L nHaw :
array(1] obj : H
redisSortObject| E
' | StringObject StringObject StringObject | .
array[Z] Obj ' npyn nEn nen i
redisSortObject| [ SO S 4Py
array(3] obj
redisSortObject| 4
array(4] obj
redisSortObject|
arrayl[5] obj
redisSortObject|

21-16 HEFEMRY

21.7 GET ERAYEHR

ERAERT, SORTHALAMRHTHFZE, BREEEHEFEEASFaSHTE.
g, ZEUTXNXN students BABHITHFKF TS, SORT Ard-i& B R E ¥ HE
FZ/GH students BEAKIILEK:

redis> SADD students "peter™ "jack"™ "tom"
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(integer) 3

redis> SORT students ALPHA
1) "jack"

2) "peter"”

3 ) lltomll

B, EIMA GET M, WA LIL SORT R4 EXNBHTHTZE, RIEBGHR
TR, DA GET EIFrEER, ARIFEERERKE,

Wanik, ELUTXAFF, SORT 4 E N students FABTHF, REWEH
FERTHITER (FENREF), ERFBEEARLEELEHLE:

# it ¥ peter. jack. tom 44
redis> SET peter-name "Peter White"™
OK

redis> SET jack-name "Jack Snow"
OK

redis> SET tom-name "Tom Smith"
OK

# SORT #4 ¥4 students BAMITHF, BHEFER

# 1) "jack"

# 2) "peter”

# 3) "tom”

$ BEREFPEHER, KBHEHR jack-name, peter-name  tom-name HH

redis> SORT students ALPHA GET *-name
1) "Jack Snow"

2) "Peter White"

3) "Tom Smith"

iR % #814T SORT students ALPHA GET *-name fR&BITR4IAZRUNT .

1) Bl —4 redisSortObject ZLH¥H, BAMNKESETF students BFHK/N,

2) BA¥A, HENBATM obj IBE 2 FIIEM students ESWEN LK, WA
21-17 Fimm,

3) BE obj HBEHAERMMEASTLE, MBAXTFRHPHESF, HHFEHHHANA
21-18 B/ -

O #HEF3HAERS o BEHR "jack" THK,

O BHEFFIBARS 1 BHR "peter” TEK.

Q gHFIBAES 2 vBHE "tom" JTE.

4) HMPTBAE, REHAT ob) HBEHEBRMESITE, URGET HIMTHEHN
*—name x,, ERMNAE:

Q XF "jack" JLEM *-name RWA,, ZRBFEEIR jack-name,

Q XtF "peter" JLEM *-name R, ARBFELEE peter-name,

O 3F "tom" TLEM *-name BX,, HARBFEER tom-name,



R21% #H# A & 357

: students#i & h
array E E
: .| StringObject StringObject StringObject| ¢
R T o] ey S "3ack" "con® | |
array[l]
redisSortObject
array|[2]
redisSortObject |
B 21-17 HEFFZRTROBCEE
array
array(0] T students®|& .
redisSortObject ! '
e i | stringObject StringObject StringObject| !
array [ 1 ] J . npetern njack“ “"tom” :

redisSortObject|

array([2]
redisSortObject|

21-18 HERRZJSHO¥A

5) BAERBFREREIN=1@, FRE 5WmEEEIIHE:

0O HERPKE jack-name 8M{H "Jack Snow",

0O REERAR peter-name #{H "Peter White",

0O B/5ERIHMNE tom-name &/{E "Tom Smith",

B — SORT fy2& Al LA £/~ GET M, FrLABEE GET WML, MAoEIIT
HERBREDLSHE,

EABF, LAF SORT #4543t students £E#HT THR, HBELHW/ GET ET kKK
BEHF TR (— ML) XML 2.

# AELEBRERLEBH

redis> SET peter-birth 1995-6-7
OK

redis> SET tom-birth 1995-8-16
OK

redis> SET jack-birth 1995-5-24
OK

# #F students 4, HFRABHEHLLFHLEH

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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5) "Tom Smith"

6) "1995-8-16"

B % #%44T SORT students ALPHA GET *-name GET *-birth fg4®IaI=1#
¥, ST SORT students ALPHA GET *-name Wré&-BERI=A S EAER, [HMAEY
HHHBRERXS:

4) RABE, REBAT obj IBEFTEAMNEAITTE, BEFA GET M
HEH) *-name BIF *-birch X, BERMANKGR:

O XF "jack" TLHEH *-name HR, EWREFKE jack-name &,

O T "jack" TLEM *-birth #X, FRBFEE jack-birth &,

Q XF "peter"” JLEM *-name BN, HRBFIEF peter-name &,

Q 5F "peter” JLEM *-birth R, HRBEFIEN peter-birth &,

O F "tom" JLHEM *-name FK,, HEREFIEM tom-name &,

Q ¥F "tom" FTLEM *-birth R, HRBFEME tom-birth i,

5) BGBERBREMNANE, FEEFWmEEETIMNE:

Q H&E jack-name #HI{H "Jack Snow",

0 HKiER jack-birth BH{E "1995-5-24",

0O 2J/5i&FE peter-name BH{H "Peter White",

QO H2ZJGiEM peter-birth /{4 "1995-6-7",

0 RE5ER tom-name 8HMH "Tom Smith",

Q B/5EM tom-birth 9§ "1995-8-16",

SORT fy S {ESATIHAWT A GET EWAHEFF#fEn), TR TBLFLX B4 H Y
KM

21.8 STORE ¥:IBYSCEY
EBRUWEHRT, SORT @4 AmEF MR EIHEFE R, MARFHEFSER .

redis> SADD students "peter"™ "jack" "tom"
(integer) 3

redis> SORT students ALPHA
1) "jack"

2) "peter"

3) "tom"

{BR, B STORE #, RIAIFTLUKHFERAFABENRER, HEATE
Bt E XN HERF R

redis> SORT students ALPHA STORE scorted students
(integer) 3

redis> LRANGE sorted_students 0-1
1) "jack"
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2) "peter™
3) "tom"

MR % #BPAT SORT students ALPHA STORE sorted students S HFEHALR
(1

1) 8J&#—1 redisSortObject WU, BAMKESET students EEHK/N,

2) EBEA, BENMATE ob) 84533148 students FEHETLEK.

3) B obj WEHERMBEALE, NBEA#ATFHPRHER, HIFEHEHAMA
21-19 fR:

O SHEFBIBAES| 0 pBAIR "jack” LXK,

Q #HEFIBARS] 1 (L BHR "peter” TEK,

O BHEFAIBH RS 2 VBHE "tom” JTE.

array

array[0] obj T T e ATt
redisSortObject [ 4 _\ students$A ;
1 ob3 .| stringObject StringObject StringObject s

array[ ] i "peter" "jack" "tom"”

redisSortObject|

array(2] obj
redisSortObject|

B 21-19 HeFEZaRoda

4) K sorted_students @REFE, MRFLEMNE, BAMERXE.,

5) & sorted_students AT HMFIRRE,

6) WA, WHFFEH=4ITEK "jack", "peter" fl "tom" KKEA sorted
students FIRMEKRE, HYTHITHS RPUSH sorted students "jack". "peter",
"tom",

7) MM, MFFWEE "jack", "peter". "tom" =MLEK.

SORT @ & EPATHAMHH STORE B HFRIEN, IITHSROUNXBEAHKS
BALL,

21.9 ZTERIBVAITEUS

AIEMEN AT SORT e U RMRETMEIEE, hTHARRL, ENREI K
WAL AR, SCEEH RAERBRA b EREA A I EI, B SORT GrdHLhs
EHT, HRHFAERPAMELY, —1 SORT @S FHREAF LB EN BT, TRXEER
HPITFRA BB Z 0.

21.9.1 EIMHRITNF
MBI RATRR S TE, —4 SORT 44 BT oA A4 5 LU F DU «
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1) HEF: EX—#, 44 ALPHA . ASC B DESC. BY XJUANES, stiAf
HTHF, HBA—- M HFSRE.

2) BEHFERENKE: EX—%, MSSMEH LIMIT BT, STHERSRENKE
HHATRRE, RA LIMIT BTEENBRI TR SHREEHRFERET,

3) RBUSMPE: EX—, WAL GET W, RIBHFLEREIHNTE, UR
GET Wi E MR, EHRFFBIEERNE, HAXBERENFOHFSRE,

4) REHEFFGRE: fEX—F, WSS STORE B, WHEFESRERAEIRBEN
BLHEx:,

5) MEFIRREIHFERE: EREX—F, RO BHHFERE, HEKKNE PR
REIHEFF SR EPRTER,

E EXEERS ) FE— B ROFTEN— NS RERZGHT.

AT, MREFFREABHFHEREUT RS

SORT <key> ALPHA DESC BY <by-pattern> LIMIT <offset> <count> GET <get-pattern>
STORE <store_key>

BRamSHELNT:

SORT <key> ALPHA DESC BY <by-pattern>
BEHRLT:

LIMIT <offset> <count>

RIEPAT:

GET <get-pattern>

ZIEHAT:

STORE <store_key>

B, P RAHEFSRE, RERBTHITREICEES T PR,

21.9.2 EINAIERINAE

ANEREH—KE, WA SORT 48, BRT GET W25, BRI MZE BN F
HARLE W SORT M4 PATXEIRTAMITFT
B, s

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

AR

SORT <key> STORE <store_key> DESC BY <by-pattern> GET <get-pattern> ALPHA LIMIT
<offset> <count>

Wt e AREH R IR E.
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A, WRGSRLETEAN GET ER, WPLAERBEANMERN, ROLFBRIEELS
GET MEMMBBIIF AL, XA LGLHEF SR ERFEARE,

B, s

SORT <key> GET <pattern-a> GET <pattern-b> STORE <store key>

il

SORT <key> STORE <store_key> GET <pattern-a> GET <pattern-b>

FHERNHFERERES—HR, HMBERHA GET RWMMIEFHE—T .

SORT <key> STORE <store_ key> GET <pattern-b> GET <pattern-a>

A LXA ST MRS RERSTRTE RS - ENHEFERERR

HIAE % SORT A& & TG EEBUBF I, SABU/NLAEE GET I,

21.10 EROM

O SORT s Bt HIFBU SN AERARBERRE, RENERAH#THREEZER
MHEHEATHEF M TAE,

Q ZERELT, SORT ir & BRBHFRATHMENTE, St LUBFHEHTEAR
HATHEF

Q iR SORT Ar 4T ALPHA T, HB4 SORT A4 BHHIFEASHNBETH
HE, HAUFHFRHOFTRRITHRF

O SORT @4 W F e REHEF B L,

QO SORT 4 &BEA T BREMA T DESC Sk R E £ M AFF X Hif BT Hk
LEGHEFNLE, FAFEMEEEEAFHEFER, SHFE TR RERKDMAN
B KHF, R AP ERFHERSER, SHEF TR EN /DA KBNES

Q X4 SORT & RT BY WTiaT, MrdME AR REEIERIETHFE.

O % SORT 4 AT LIMIT BN, M REFHEFSRESD LIMIT HIIEE W
L&

Q 4 SORT @4 T GET IR, MASMBHFEREPHILE, IR GET I
SRR, ERIGEEAAENE, MARLREHEHEFNTE,

Q X4 SORT fpA T STORE WA, SRS RERFERENRER,

Q 2§ SORT fp 4 R R Z SN, & ifTHERF#E (FT AR ETh ALPHA,
ASC B{ DESC. BY), REMIT LIMITHT, ZRHIITCET EW, BZFEHhT
STORE &, BEAKHEFLREREILAE 5.

Q BT GET 2SN, FREMAIBRALBEA LR SORT S WHEF 4R,



22
bR B

Redis &4t T SETBIT. GETBIT, BITCOUNT. BITOP V344 FFAb 38 — 3 it e
(bit array, MXFK “Dr¥4” )

Hep, SETBIT & T RUBAIEERBE LM #F0 R EH, MEANRBEEN
0 FriGHE, MR EE AT IR 0 504 1.

redis> SETBIT bit 0 1 # 0000 0001

{integer) O

redis> SETBIT bit 3 1 # 0000 1001
(integer) 0

redis> SETBIT bit 0 0 # 0000 1000
(integer) 1 .

Wi GETBIT {4 W F F IR B 18 s e B a9 —dEHhr s .

redis> GETBIT bit 0 # 0000 1000
(integer) 0

redis> GETBIT bit 3 # 0000 1000
(integer) 1

BITCOUNT g4 TS HIBAEE, #Hb 1 M_#HA%E.

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
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redis> BITCOUNT bit
(integer) 3

B )5, BITOP @y BRI AN BN BHAAFTHEN S (and). AR (or), HAIFR

(xor) ZHE:

redis> SETBIT x 3 1 # x = 0000 1011
{integer) 0

redis> SETBIT x 1 1
(integer) 0

redis> SETBIT x 0 1
(integer) 0

redis> SETBIT y 2 1 # y = 0000 0110
(integer) 0

redis> SETBIT y 1 1
(integer) 0

redis> SETBIT z 2 1 # z = 0000 0101
(integer) 0

redis> SETBIT z 0 1
(integer) 0

redis> BITOP AND and-result x y z # 0000 0000
(integer) 1

redis> BITOP OR or-result x y z # 0000 1111
{integer) 1

redis> BITOP XOR xor-result x y z # 0000 1000

{integer) 1

W] AR 45 2 M AL BEFTIUR. (not) B3

redis> SETBIT value 0 1 # 0000 1001
(integer) O

redis> SETBIT value 3 1
{(integer) 0

redis> BITOP NOT not-value value # 1111 0110
{integer) 1

A EW X Redis TR MMA RN k7 H, ISR GETBIT, SETBIT. BITCOUNT,

BITOP /M4 B L LR,

221 EENTRSR

Redis f PR R FRFARMBA, BAFRBIRERN SDS BRSHR i H%E
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28, FRURFT A EM A SDS SRR, HMEH SDS G5y mBrk b =
K, €21

B 22-1 B/R T Hl SDS i, —FWKANIE4 .

O redisObject.type B{HN REDIS_STRING, FRXE—MFEREIR,

O sdshdr.len BN 1, ¥RXA SDS RET—IT—FHEAMUEE,

Q buf AT buf (0] FHRET —FHROMEA.,

Q buf FAPK but (1] FHHRAET sos BFASBNBERNRBHEFERF '\0',

redisObject

type
REDIS_STRING

ptr - sdshdr

free
0

len
1

buf | buf[0]] buf{1l] (ZF4F)

22-1 SDS FRbbi A

HAFZENBHBRES R ZJHHOL, I THWNBBRRETUHE, £EL3) SDS #
buf WHMBRFT AT —BEY, ILENFHHEMMBTUFEERRAL . N,
ABELWRTERE 22-1 BAM SDS R A 22-2 i+,

redisObject

type
REDIS_STRING

ptr sdshdr

free
4]

len
1

buf

buf[01]1|o|1|1[o[o]1 [o
buf [1]1{(ZFHF)

B 22-2 —FHEMAEHN SDS R

B, buf MAKNBITFYHRHA—ITRER, SAHNE—- BT buf[i] BAXE
buf HAKNBEANFT, M buf (1] ZEHAMETFULIREBX—FHPRAAML

REERNE, butf FHARFNBAWRAFARN I BEABANRFREZLSHE
K&, i, 782228 buf (0] FHH, FMMHMESHR 1. 0. 1. 1, 0. 0, 1.
0, XFERbuf[0] FHHEEMMEAN 0100 1101, FAYFREFECIATT UL
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SETBIT fe & 09LR, HHMIERMEHESN R SETBIT s LR RN &1HD,
B 22-3 BT H— ML BERH
O sdshdr.len RHEMER 3, TRXN SDS RET I =ZFWKHMHEA.
Q ¥4t buf AP buf[0]. buf[1]., buf [2] =NFHHRAF, MZATRAN
—#, buf FABRYFRBFAMHH . M¥FA 1111 0000 1100 0011 1010
0101 7 buf A PLSPRAEN 1010 0101 1100 0011 0000 1111,

redisObject

type
REDIS_ STRING

ptr

sdshdr

free
0

len
3

buf

22.2 GETBIT &< HI3CH
GETBIT t5 4 TR B34 bitarray £ of fset IR E L B9 _—SEHI G AY1E

GETBIT <bitarray> <offset>

GETBIT 4 HPATE BT :
1) 35 byte=|offset + 8 |, byte HiCR T offset MBERIEEHN _HFINIEFAENE

HEBAFH

putfoj[1 o |1 |ofo |20 |2
put[2]]1 |1 oo oo ]2
pue21fo o fo o1 |2 f2 ]2

buf[3] (BFH)

22-3 Z=ZFHKRHMBAR SDS TR

2) iH bir=(offset mod 8)+1, bit HiEHR T offset WB BB EN _FHHM R byte

FHHREILAZHERI L.

3) B byte HMbic fH, ZEMBA bitarray PEN offset MB BB EW

BB, IR FEXABLEME.

EABF, XTHE 22-2 BRI BEARE, A

GETBIT <bitarray> 3

BT LA T HRAE
1)13+81 KfHRO,

2)(3mod8) +1 HIEN 4,
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3) EfBlouf (0] FHEME, RERHZEFN LK A "# M (NEREH) KE,
4) %R B A E 1,

S MRS B mE 22-4 fiR,
LRAB buf [01FH T “\;
petts I | 0 | 1 [ 1 ] 0 Lo ] 1 [ 0
2) iR [E158 44 stk T buf[1] (ZFH)

B 22-4 FERIEE offset 2y 3 I NI AHE
BHE—AHTF, FE 22-3 il RERR, @

GETBIT <bitarray> 10

BT T 24k

1)[10+8] 698N 1,

2)(10mod 8) +1 B{EN 3,

3) BB put[1] FH EE, AEBUHERTFT ERE 3 M THHAmE.
4) % PG R BRI B 0,

4 T B mAE 22-5 Fix.
1) EHrBbuf [1]FH buf(olf2|o]J1]o]of1]o]2
""""" sfouf(1)] 1. ]1foJofo]o 1|2
2) EESS 3 At | putl21] o olofz 112
but[3]] 0 ofoJolofo]o

B 22-5 HEIEE offset 2 10 ) —HERIAI AR

H % GETBIT @4 #T M T A el AZE R BRI R, FrLlZardr B 2
% o),

22.3 SETBIT s5<893EM

SETBIT A TH O34 bitarray 7F of fset M E A M MEEE R value,
I 6% F 9K B A B B 2 BT IH M

SETBIT <bitarray> <offset> <value>

AT R SETBIT fa4- T3 2.

1) HH len=_ offser + 8 | +1, len fHIZR T RFF offset MBBHEW ML ZD
BREELFY,

2) Bfibitarray @EAFAANA (BEIRSDS) HWRKERE/IT len, MRRMIE,
# SDS HKEEY RA 1len FW, HEFAFY REAK _SHANERENR O,

3) HH byte=| offset + 8 ], byte HICRT offset MBBHEH _HB O FREEMK
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HXBENFT .o

4) 58 bir= (offset mod 8) +1, bit HiE R T offset (RB BRI EH S HI 0 &
byte FHHEE LA ZHFINL

5) R byte M bit {H, E bitarray BRIFVMEM P EN of fset INBRIE
MR, BB E _HERUREERFLE oldvalue TR, REWHE value
B R A g Aol

6) MR oldvalue BRI,

H % SETBIT 4 AT BT A BAERR T AZE B BBt RN 52, BT LA An4- ot /] 5 2 B
A o),

22.3.1 SETBIT sp<$RIIT~A

iR ATTE T WEE — B SETBIT s BT 6+ 3k 8K SETBIT 4 B8,
B, MERMME 22-2 AR BAPITHS:

SETBIT <bitarray> 1 1

HR 2 R 55 2R AT LA T 8R4 - —.
D HELL81+1, BB D 0 Blot vt ao
1, RERRERBRY 1 W AENOGEREN]
BN ELRE 1 FHKMAE4E, SN buf (0] 1 | o'] 1[rJoJoJx]o
2) BREMNMEANKE, ZR buf [1] (EFHF)
SDS MK EAR/NTF 1 F9, M 1 .. PN
A R 22-6 SETBIT @4 HIST T2
3) HELL1+8), BlifE o0, buf[O]llIlIlIlIOIOIlIO
HHRBEEN 1 N HRLAT buf (1] (ZFH)
buf [0] FH, , -
4) HA (1mod8) +1, 8iH 22-7 SETBIT @p4#fT2 a3

2, HEMBER 1 HZHFAR buf (0] FWHE 2 H~#HM.

5) EMLBlbuf (0] FWHE 24/~ HRM LE, B _HHAURAENMEORES
oldvalue TR, REH _SHHAMERERN 1,

6) & P %R El oldvalue ZARAIMH 0,

Bl 22-6 BAR T SETBIT fy & W PAT LB, W W 22-7 MR T SETBIT n S T2 )5,
DI ¥ BIRET

22.3.2 Y BRIR{ERN SETBIT <54

BT @7/ i) SETBIT Bl F XX M BA#TY R, R, iLBRMNEEF - IBEXMNHE
HET BROHIT.
BFRAIXTE 22-2 FiR B EARTHS
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SETBIT <bitarray> 12 1

BR2 R %5 K PAT AT HRAE

1) it#EL12+8] +1, BHE 2, XEXRRERBEN 12 W -HBNELTE 2FW

i3l 0k s eI __
2) M A E redisObject
#ITRE, BALKER |

ERKEN1FY, X RED?ST:TRING

WITRS RN RN E -

2FVEN, FUBFES ptr | »{ sdshdr

ERBUBANKED R free

H2FH, A, RER Ten :“fiii ; 2 : : 2
Py, 2 uf

Zﬂifl)zszz_gggg buf |—» buf[2]) (ZFHK)

H#r 2% SDS BISh B4R e L

2FVHRBEHASE, B

i b KRS F AT & 228 ¥ REsEZERuRE

AWME LFN, YRZE

buf HAMLFKER 5 FH, MB 1) sa@bue(115%

2) EQBlous [1])FWHHES PRI

22-8 B, BN AAMNEMRFBoldvalue
3) HELI2-8], BHMHE, 3 Q!MEM%{E&!M
WHARBEREY 12 W #HFAEMLT s [pusroj1jojr]ijogof1jo
buf[1] Fi, ‘§putr1ifofo]ojolo|ofa]o
4)iHE (12 mod 8) +1, BH buf [2] (FEH)
5, RARBERN 12 6L buf (3] GREEA)
R buf [1] FWHE 5 T~ #HAL buf (4] (RHEH)

5) BB buf (1] FHHE S
ATHEOL, B R
0% oldvalue TE, REWH
THHEOGEERERN 1,

6) MZEF4HEE oldvalue AFRHIME 0.

B 22-9 J&/R T SETBIT 4 BN HREHRE—
HHIO M RR, T 22-10 W RAR T SETBIT @4
WTZiE, MNBAMET.

B 22-9 SETBIT fr4-89dfTati

buf[0]1] 1

0

1

1

0

buf(l]]| 0

0

0

1

0
buf[2] (ZFH)

buf [3] (KM#EH)

buf[4] (KHH)

ERE, BRbut WAMALFRRBFUCKA,
FrELYBFX buf MAHGTY RZE, SARER

B AR R RO PR, TASEEE H22-10 347 SETBIT 25 M

HAFRCH B —BHAL

AR, IR buf FAFERAMNLE RN —BMIFRBEVHE, RAEBRT R
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buf FHZE, BFNTERMRAEENILETES), RE4EITE ARME, X SETBIT
WA HBINEA S REE SR, I HBAH KA CPU FE{Sf LSS NITEE,

A 22-11 ZHE 22-14 #H T RFE but BARBEINFREMBEANERT, MAHa
0100 1101 $#fT7#4 SETBIT <bitarray> 12 1, ¥HEMF 0001 0000 0100 1101
A TR,

bug(olf o1 ]ofjoflz|1]o]1
pug(1]fo|o]ofofo|o]ofo
buf[2] (ZFH)

buf[O]lO ]1 ]o]o [1]1 r0]1 buf [3] (k{EH)
buf[l] (EFH) buf[4] (REM)
B 22-11 #HBEMFEAMAEEE 0100 1101 E22-12 ¥ RBZEHAEE

sptus 0] g —ip o L1 1
u —_
BB FHous [1] —» buf(l]fo|1fofo]1

buf[2] ()
buf[3] (KMH)
buf[4] GRfERD

B 22-13 #3hE A _sEHIA

SRR 1 28 "y -t FY
R E M buffol{o jojo|1]ofo]|o]oO

buff1]j0 |1 [0 ]0O0]1
buf[2] (ZFH)

buf [3] (RKEEH)
buf[4] (K{EM)

B 22-14 BEEE _HROKE

22.4 BITCOUNT ap<HISTI

BITCOUNT 54 FIT A EMBA D, X 1 (—#BMEE.
EAFF, XTFHE 22-15 Fraani ki, BITCOUNT fr4H#HkE 4,
X FE 22-16 Braffi g ki%, BITCOUNT fp4 ¥R H 12,

bufiol|1 o f1lofo[1]o]1

buff1]]1 |1 {o]ofo

puf[0){1fof1f1fofo]1]o buf[2jjo o fofofr 1|11
buf [1] (TFH) buf[3) (ZEH)

B 22-15 BITCOUNT #4545 — P 22-16 BITCOUNT fr&mf—
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BITCOUNT ¢ BMM TEME LI AEL, BER EERSUBEAX M HSIHFAR

Bh, BERB—-SEIHAE.

BT RE LN X BITCOUNT 4l e 0 LR B 31T 4, #ﬁ%%ﬂi

BITCOUNT 44ty BARSC IR,
2241 HBIELTTRE (1) BHEEX

SCH BITCOUNT fp 4 B M HEBN i, R
Bl B B SR, FEABERN
1 WSS, W BERR N —.

B 22-17 B TRFEMEARBAERE, X—18
D BRI B BEAT R P IR B R

MR EBRALIERRH, BREERMK,
HAAXNBEEGRBERH HEBERE 35
MRERERN 1, FTURERERTHRERS
DB S M HEFIN BR BE L

Bin, BRREREMNRAAMIKER 100 MB,
#2¥1 MB = 1 000 000 Byte = 8 000 000
bit i, FHRGAEEREKEN 100 MBH
MR T EDATRERE/fZK (100 * 8 000
000) ! WXFTFHKER 500 MB HEIAI AR, &
AR EDUTRERENHZK!

RE Py B8k A A B R O] DAAE
BREMNRBEINTER, BEERTELRIHR
EHEEAR—TRAUBRFNANERA, HTik
BITCOUNT 4 LR BRI, BFUA
FET B 38 0 45 YR 2T B B AL B A9 — B 107 9 3
B, \R>RERERITHRE.

“HBMFETEE (2): BE

g%

ALK ZARAE B — Ik R A Rk

Q MHF—ERESKR, BATROHT
HREHREK.

Q WxF— R EERARA kR, Tk
FOR ALt R PR

BEXAEE, RMTUUR—4F, B

2242

counter=1

buf[011:|ﬂ1|1|0|o|1|0

buf (1] (ZFH)

counter=1

buf[O]lllO'lIllOIOlllO

buf[1) (ZFH)

counter=2

buf[0]|1|o|:|1[o|o|1 0

buf[1] (ZFH)

counter=3

¥
buf[O]IlIOIlIlLO]O]l[O

buf (1] (BEH)

counter=3

¥
buf[01]1|o]1[1]o|0|1|o

buf[1] (ZF4H)

counter=3

¥
.buf[OJIllo]llllololllo

buf[1] (ZFH)

counter=4

¥
buf[O]llIOllIllOlO]llO

buf[1] (ZFH)

counte

r=4

¥
buf[o1|1|o|1|1[o]oT1|o

buf[1] (EFH)

B 22-17 MR EKETER
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BARMEN NARA, TROENRMAMACEA S, FHh 1 " HRMNEER.

QB TRXFERZE, BIAATL
BESANUREAHTESE, EXM £ 221 WHREHRE 8 frikisfeMAaEE P41

MO A K EA M TRENFLT, () (% 1 Mbraik )
HEEAEX MU BHAE8TEL1ME 0000 0000 0
J1 1 BRI 0000 0001 1

RANETF, T s MK MM HA 0000 0010 1
Feik, BATTARIERE 22-1, @t 0000 0011 2
AR, BRIOITU—RAA B A R 0000 0100 1
EA AL, RIEWEX 8 MIME 0000 0101 2
#HITER, HEAEXTMMEEE TS 0000 0110 5
SAMER 1 BB, 0000 0111 3

BEafEAE 221, BRIOBEHRAT
—RARRE, RTLIKRE 8 Mt . .
B, MZBNAMBHEREHLK, — .
BRERNHERAT 8 15:

Q Ll 100 MB = 800 000 000 111 it 8

bit (N\ZfL) kHE, 8
ERELABEKERXN 100 MB WBAREITERBME LK,
0O WixsF 500 MBKMAEARE, #AERELHEEMNBARTEITHELKERRE,
MRRMGOBR—NEAHRNE, BABRKERZTELENMERESEES, NTIBIER
BIEPATRIRE -

O WRERIMMERBE KNI RA 16 67, ABRERKETLUAA 16 N0, B
# 100 MB KA THHMRTEATIHKER, K& 500 MBKH_HBINRAFE
WL ATARER.

O MERNERBYX/NT RRA 32 61, WABKERSATLUALE 32 M F6, B
#Z 100 MBEM_-#HHMABRENTHAEARAER, B&E 500 MBRATHFINME
FE-IHRTHRHEAREX.

MERK, RERMUR—TEHERHER, WAKIT LERTURE TR, HiX/E

BEh L RERARE, HAERENTRBRSZRNFNEFER T EEERS .

0 BAAERERAAMAS B 5% EERE, BRAEHE N 4 8 E 28 1 R
BN, AWK ERE, EROAFERBK, T TFRAXBIHENSE
oS E SRR, QRBKN s NHRNFREANFY, EEBKN 16
MRWNTHE N kB, HARRKD 32 MRV E+L1 o8, LB, R
HFRABEZHANFEHERE KB AT,

QO BRTHFEADMIREZS, ERENERESEZD CPUBFHRE . XTREEXND
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i CPU Sk, BIEMFEREK, CPU BEMEMRAMA S L REH LA
B, RN HAEHEARHT (cache miss) HFRRSEE, ZHENBAR
BHBERSBNE, BARWMERENLZHRRE,
BT EFREMEANER, RIOTUSHESR, EREE—MHRETREEETFNAIT
%, BEZBTHERIWRNATEES, UEZFEAPAIE TN, RITREEHELR
BN 8 EE@K N 16 AR, MXWARIRMBERA, WNFLEIEFTRAVEEA
KHAREIEAE
3T B AL BITCOUNT 74, RIIBE—-FMASHRAEES . FAETUE K
REPLEITENSHFMNES:, ETXRENAM variable-precision SWAR B LB X H—
R

22.4.3 ZiuSTEE (3): variable-precision SWAR 8ix

BITCOUNT 4 BB ME—4 i — MU a bk o M miE, 8% E
#wRHA “HENHER (Hamming Weight )",

HANHERSESHTERL. REESMEDE, UMK AR TRENHER
FETEMAFRNEE, —EAHBEFTHEEFAHTAENHAERNES, X TFAREX
FRISFBRAE A M LHE AL ARk, HATE AR RIF A8 A B R variable-precision SWAR
B, ZEEEE—RONNBAMEERE, TUERBEERITESNFTHRNEER, 3+
HARFBEMEREMBINHTE.

T RE— 4 32 A BN B4 i variable-precision SWAR B 30T .

uint32 t swar{uint32 t i) {

a2
i = (i & 0x55555555) + ((i >> 1) & 0x55555555);

/l FE2
i = (i & 0x33333333) + ((i > 2) & 0x33333333);

// &3
i = (i & OxOFOFOFOF) + ((i >> 4) & OxOFOFOFOF);

a2 X
i = (i*(0x01010101) >> 24);

return i;

}

PAF R swar (bitarray) BPATHH: _
Q % 1 HEHME L W FRERRTURENA MM — AT 08, F4HM
TR RAWAER,
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Q $RW2 HBEHME i HZHFRHRRTUREEAN —HRO I —HBTHE, FHN
+HBBRRBRZANTNAEER,

O AEITEHNE i HoHBRRTURE NN THRY—A#THEH, S0
THBFERRRZAHNAER,

Q $TW4H i*0x01010101 IFHHEH bitarray WINHAERIFICFE AL
BENAG, W >>24 HAMELHEBEE, ¥ oitarray HUHERBEIHBBRMA
fir, BHASEERE bitarray HUHER,

AT, X TH swar (0x3A70F21B) , BFESE SR ITHEHE 0x2560a1156,

XAMEWERTA SR T HRAERICRT 0x3a70F21B RN SHHMHNAERER,
s 22-2 i,

®22-2 #HEXNTHBHITHUSEAT, 0x3A70F21B YA KR

i 4 4
0x3A70F2I1B | 00 | 11 10 [ 10 | O1 11 | 00 | 00 | 11 11 {00 | 10 {00 )01 | 110] 1
0x2560A116 00 | 10 [ 01 [ O1 | OI 10 | 00 | 00 | 10 ) 10 [ 00 | O1 | OO | O1 | O | 10
NAERE 0 2 1 1 1 2 0 0 2 2 0 1 0 1 1 2

ZiE, BREES _H¥HE R 022304113, XMEASEAN —HEH 6 8 +3EH =
AIBRT 0x3A70F21B SN HHUHNHAER, m*E 22-3 Fin.

& 223 HEXNTHEHITEMSET, 0x3A70F21B X AER

i S 4
0x3A70F21B 0011 1010 o111 0000 1111 0010 0001 101
0x22304113 0010 0010 0011 0000 0100 0001 0001 0011
DHER 2 2 3 0 4 1 1 3

BTk, BEAES=58 1B HME 04030504, XMAKNBNAN S +HEE
ARIERT 0x3A70F21B BAANZHENHNEER, WX 22-4 iR,

% 224 HEXTHRETAGSAT, 0x3A70F21B RIAEE

| s 4
0x3A70F21B 00111010 01110000 11110010 00011011
0x4030504 00000100 00000011 00000101 00000100
WAER 4 3 5 4

TEENE, BFEEHTE 024030504 * 0x01010101 =

BRED SR HRE /AL, ME 22-5 PR,

0x100c0904, ¥NEAE
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# 22-5 O0x3A70F21B ()X BRI RFE 0x100c0904 Hy MW /\ 1

& 24 FE3 N 16E 234 BEISH OE7H
0x100c0904 00010000 00001100 00001001 00000100
WHER 16 ERE XA XHE

ZIERBFIHE 0210020904 >> 24, WNHAERBSHBIME/NN, BAHBHE ox10,
WP+ 16, XAMEME 0x3A70F21B B BHER, & 22-6 Fin.
+ 226 HTBLZE, 0x3AT0F21B BYIXAANEE
i 24 fir%E 31 fir 16 E23 6 8E 1541 OE7H
0x10 00000000 00000000 00000000 00010000

swar RGBT LAHHHE 32 bR DB E R, & 2 AT 4 6058 B B ik
B2 M, WK UMERKR 4G, HBKK 16 NMERKR 214, HHEAN
swar RERBAKITHRE, FUEXHARERELNE, EABTSMNINE.
Ao, Bl swar BPER—NEREREORE, FURNMTURBECHBE, &£
KEFPERKPAT swar, NITEFBBRATHAENAERIHE.
Q i, MERMTE-REFRFAABPRK swar B, BAHEXHRERARERN
ZRWM—KEHE 32 A B T —RIEIN R 64 fi,
Q X#im, mPERMNE—KERHAAUK swar B, B2 — KRBT LUTE
128 M HFIMKNHER, XHEREFREHA—K swar REERIIAFE!
4R, E-TEREIGTE swar FARXFRAT ARG RMRE: —BBEF LK
AR K/MEE T RAFRK/N, X RABBR R SRR BEM KL

2244 THENIGERE (4) : Redis B9

BITCOUNT 4 KB B T & F A variable-precisionSWAR BIffE 3.

O ZEXFHRERARKN 8 UlER, RPiIZRTMA 0000 00008 1111 1111 ZEHMK
FiE R DR E R,

Q ZE-F variable-precision SWAR ¥ #, BITCOUNT @pSEBRBEHFFEA 128 4
kb, RISV 32 {i variable-precision SWAR B L E X 128 i
SRR,

AT BITCOUNT fp4if, BFF SRR A3 6N — 3 G167 M BCR k p i o FRARFP I -

Q MRERLEBN HAFMOBBRKTETF 128 7, -4 F M variable-precision
SWAR Bk Gt N HER,

O WRALHA ZHBCABE/NT 128 I, BARFEHERERRITE Z#HM
R AER.

AT OARBRR T BITCOUNT 4Ry SC B R .



# —Ak, ERTHANRREHFLUGRAETER

t BER s KA RMBARBEAETEH, FERPHRITET
# flte, dTRAN0000 0011, BFH_HHERITHETEL 3

 RERY weight in byte[3] B 2
* 2¥AR 0000 0011 HRXHER
weight_in byte = [0,1,1,2,1,2,2,/*...%/,7,7,8]

def BITCOUNT (bits):

# HREAKARET SO SEME

count = count_bit (bits)

¥ WHATAERHE
weight = 0

 WRALEH -_RFLATETF 128
4 WABHA variable-precision SWAR ¥ k¥4 H
while count >= 128:

$ B swar WA, SFMRARKE 2 A AR AER
4 A& bits[i:F] PHET j EFESEREERZI AN

weight += swar(bits[0:32])

weight += swar(bits[32:64])
weight += swar(bits[64:96])
weight += swar(bits[396:128])

# Bohibst, S ABNE, HRkLEHE
bits = bits[128:]
# BORLABHHRE

count -= 128

+ WRHPATHIE, RARLENEEETR 128 1
+ Mo RERERITRIAER

while count:

e MERRERTER, EHELNET (&)
index = bits_to_unsigned_int (bits[0:8])

weight += weight_in_byte[index]

B, o ABEHMY, HARkLEHE
bits = bits[8:]
 BOAABMARKE

count -= B

#HEEE, EERAHHEARAER

return weight

F2¥

Zit#liddn ¢ 375

XA~ BITCOUNT SLRMBIR R REN O(n), HP n HRA BB HER,
HRA—&, RITUAUTARKIE BITCOUNT 4 e B RN n ) —3EH1 s

MAR, RSPHRMERREIATIRE:

Q FE—MEFRPITREAT LAAR loop, =L n + 128 | HEBH,
Q B MEARBATERET LI AR loop, = n mod 128 1HHBH,
A 100 MB = 800 000 000 bit i{#, BITCOUNT f4ibB—4 100 MB {ipi¥d
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HFEPHEMERANE AWK, B_AEARFK, LA500 MB = 4 000 000 000 bit
3i{H., BITCOUNT fy4t38—A4~ 500 MB KENIBATEITE —MER=T—8_1+81F
K, B_NEHREK.

BAERAEFNEE, RITEHE 100 MBHl 500 MB KB —FHH AT EHEHRE
B FF IR0 AR B BB B B E 2R BB T 3B TR AT K.

22.5 BITOP @< HISCER

AR CESHEIFNFFIUGTEERS (&), ZEE (]). ZERE®X (») fMEHIE
(~) #4E, FTLA BITOP 34 AND, OR. XOR HI NOT P PMRIEER R AR T X s B #84E
LHH
Q #e$hfT BITOP AND &34 6f, BFA & REHHBHARAZERMUBEEER,
RERFESEENE LT,
Q 7ZEHAFT BITOP OR w48, BIFA | BEHEHHERAZHBMVKZHRLER,
RERFERENRLEE,
Q 7EB/AT BITOP XOR 5 4-8f, B ~REHAENFAERAZHBIMNHZERRESRE,
RERFERENR LA,
Q #AT BITOP NOT 4 8f, BFA ~BEHRURATERAMBEIESE, A
ERFERENELE,
EAMGF, BREFSHIITES:
BITOP AND result x y
He, 8xHHEOMEAME22-18 FiR, My REMACIH A 22-19 Fixw,
BITOP #r - T LA T 82 4E

buf[0]

buf[0]
buf (1]
buf(2]
buf3]

buf (2]

1]0 0
buf(1]{1]1 0
01]0 0
of|o 0

ojlRr]|O|C

1
0
1
0

olmr]w]le
alkrw]we]+
o|lr|lo]|r~

111
010
1]1
010

o|l=]1o| =

1|1
o]o
111
010

o|lr]eol]l~
o|lr|el]+~

1
0
0
0

buf[3]

22-18 8 x FriRfrayfu i 22-19 @y Friifrafuga

1) QI —A AR value, FITR%F AND BENEER,

2) MEAMUEANE - FHUTout[0] & buf[o] B, HEBEERED
value[0] £,

3) MBI BARETFTHMITouE[L] & buf[l] #fE, HKERGEFD
value[l] FH,

4) A M BAMNE=TFWTHITbut[2] & buf[2] e, HBERHEFR
value([2] FH,
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5) 24 AEH =R S5RE, BRARATHE 22-20 FiRtitAaR, FREREFE
% result J:Eo

buf[0]
buf[1]

buf(2]
buf [3]

olojlojo
oljlocjlo]r
ojlocjo] o

01
ofo0
111
0]0

1
0
1
0

0
0
1
0

oj|jlojo)

B 22-20 gt x #id y $1T BITOP AND #rd ot 45 0

BITOP OR, BITOP XOR., BITOP NOT frdMifTat BHLX BHH A BITOP AND K
PAT AL

(% BITOP AND, BITOP OR, BITOP XOR =4 HUBZZMIMAERBA,
BFEERIGANSMMIBEANENFTRIETHE, FUXBGLSNANLEN O@0);
MK, BHR BITOP NOT W REER—MAmA, FLVERERENR On).

22.6 ELOMm

O Redis #F SDS {RFFAI%4

Q SDS A HFFRBAFMUEA, XFRFNFRILT SETBIT 4 WELHR, EH
SETBIT g4 ] AEEA B BLA St MER T, MR a#fr=EY B,

Q BITCOUNT 48 T & R B P: Fl variable-precision SWAR H ¥k M0 b Ar 4 47
A,

Q BITOP & BT A BMERMMER C B5 WE MM BMERLH,

227 SEHENH

Q StackOverflow M35 I #—AB5F % Hamming Weight E&#47 Tit1ie, HB/MTH
H #2 % {5 B http://stackoverflow.com/questions/109023/how-to-count-the-number-
of-set-bits-in-a-32-bit-integer .

Q {#% 3c# ( Counting The Number Of Set Bits In An Integer ) #5 t} T variable-precision
SWAR B I 4. http://yesteapea.wordpress.com/2013/03/03/counting-the-number-of-
set-bits-in-an-integer/,,
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Redis F18 28] H HEDIRE A Fid # TR AT S e KSR, APaRGER X
A ThAEF= 4 K B AR MR R E A E .

RSB BEA MBI H ST .

0O slowlog-log-slower-than WS EHITHEEEEZSHE (1 B%TF 1 000 000

Y ) WS ERSEERABEL,

EAEF, MBXAETAMEN 100, AT ERET 100 HBHFLSRLSBEICR
@AM HE; WBRXETAEN 500, BathiratmE 500 FPHGSRESBICR
Plg#EMHE.

Q slowlog-max-len XML EMFHBRERFELLEZBE AL,

IR 2RMEREHCHN T ARELSEZBENEER, YRFBFHEVEENISHTEST
slowlog-max-len EMAER, REDBDEFM—FFHEENHEZH, SEEBRIEHN
—#AS 2 H HEMBR

ENMHF, MBRARH 2 slowlog-max-len HWEN 100, HHBEREBESMET
100 REERHE, BAMRREFB[ITERN—L&5 HEMIE, RSB B BIHRER
BIAMIEZ B K, REHEmMEHE,

RIVEE—TEEHWHZINEHOHF, H 5K CONFIG SET 14 ¥ slowlog-log-
slower-than #IAMEBTER 0 #EP, XHE Redis REFBHIATHEMGOBESHICFIEE
HWHES, BEW slowlog-max—len EMAMEBEN 5, iLRF BB L LH4F 5 X1EENH
H#&:

redis> CONFIG SET slowlog-log-slower-than 0
OK

redis> CONFIG SET slowlog-max-len 5
OK

BE, BITAE/REEILERSER:

redis> SET msg "hello world”



OK

redis> SET number 10086

OK

redis> SET database "Redis"

OK

R/ SLOWLOG GET 3 AR MFE /RN BERBAE:

redis> SLOWLOG GET
1) 1) (integer) 4

2)
3)
1)

2) 1)
2}
3)
4)

3y 1)
2)
3)
4)

4) 1)
2)
3)
4)

5) 1)
2)
3)
4)

(integer) 1378781447
(integer) 13

1 ) ngET"
2) "database"
3) "Redis"

(integer) 3
{integer) 1378781439
(integer) 10

1 ) n"GERTY
2) "number”
3) "10086"

(integer) 2
(integer) 1378781436
(integer) 18

1) "SET"

2) "msg"

3) "helloc world"
(integer) 1
(integer) 1378781425
(integer) 11

1) "CONFIG"

2) T“SET"

3) "slowlog-max-len"
4) "5

(integer) 0
(integer) 1378781415
(integer) 53

1) "CONFIG"

2) "SET"

+ BERE-HFRHE (vid)

# @4 PATE B UNIX B FR
¢ ARATHHEK, URBIHX
t AAURASEHE

3) "slowlog-log-slower-than"

4) "o"

$23% R¥ihaE

¢ 379

WA BT — & SLOWLOG GET 4, MARMHED, L—KIMFTH SLOWLOG
GET @4 EEWICRB TREAHZ D, MHKHEMN. 10X o WBANARCLEMER, K

SRR ERHESHRERNHRN 5 %:

redis> SLOWLOG GET

1) 1)
2)
3)
1)

(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) "5"

23.1 EBEHICRNRE
RFBFREFAETIILNABE M B RIBER KB

struct redisServer {
/7.

// FT—4#REHEEHID
long long slowlog_entry id;

/! RETHARER D S
list *slowlog;

// BH#BER slowlog-log-slower-than #H MM

long long slowlog_log slower_ than;

/! BHERE slowlog-max-len HF MM

unsigned long slowlog max len;
/...
}:

slowlog_entry_id REEMFBEN 0, BYUR-FHNBERNBDHe, XMEHE
RERSHAEFEER iaH, ZEBFSMENMREMNEE—.



$£23% WEGBE o 381

wim, ERE—FBEMAHAE, slowlog entry id BH 0 SR NE—FBEN
AEH ID, MZERE[/EXNBENEY—; YRS FURIFT Y8R B EREE,
slowlog entry id M 1 REBMAE_FBERNHEM D, RAERFBHFRIXNH
HRER—, DS,

slowlog @BRRETREFB/IWMEBERNEE, HRPHEIVTEBRET 1
slowlogEntry &H, B4 slowlogEntry &ML FE —FKBENA XK.

typedef struct slowlogEntry {

/7 B—-HRE
long long id:

/1 RADATH B E, BRY oNzx HER

time_t time;

/) BATRAHFEHEE, UMY LR

long long duration;

I/ RAERGER

robj **argv;

!/ wASE4ERNNE

int arge;

} slowlogEntry:
AT, STLUTBEEH &R

1) (integer) 3
2) (integer) 1378781439
3) (integer) 10

4) 1) "SET"
2) "number"
3) "10086"
A 23-1 BB R H & M slowlogEntry §5H,
g y
slowlogEntry
id
3
time
1378781439
duration
10 argv (0] argv([1] argv[2]
argv ] StringObject | StringObject | StringObject
argc "SET" "number" "10086"
3

B 23-1 slowlogEntry £~
A 23-2 B TR FFREPHEEATIBE XARE:
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redisServer slowlogEntry slowlogEntry
id id
5 1
slowlog_entry id n -
6 - time time
1378781521 1378781425
slowlog - > ... -
duration duration
slowlog_log_slower_than 61 11
0
argv argv

slowlog_max_len
5 arge arge
2 4

23-2 redisServer LR 5

Q slowlog entry_id BfEN 6, BARMFB T REBEHNHEMN id EHWH 6,

O slowlog@#RAET id NS E1WBEHHE, BFN 55 HEHAEERNRL,
MEIHE 1 5 HEHEEROER, IRV slowlog BRRFEABABRLNT
AR IH HEH,

O slowlog_log_slower_thaniZ®R T R% A E slowlog-log-slower-than
BWIRME 0, RAEAPATHEEL o B HaS BB R ARE KidR.

Q slowlog-max-len BIEICR T M F A E slowlog-max-len BIMME 5, F
RRFEBEMEFLIRENAE

I Em

BAYBBERARE, FTlB 232 kT EA slowlogEntry S HMES T argv 4,

23.2 R@BFHEGENRRTBER

FHEETRE/REN slowlog HERMERZE, BIMNTUAUTHRBEREXESR
BEM SLOWLOG GET f54:
def SLOWLOG_GET (number=None) :

t AP EHRE number %
t BMLTORSBLLHLBRENER
if number is None:

number = SLOWLOG_LEN ()

t AEBSBEPHREHEE

for log in redisServer.slowlog:

if number <= 0:
$ T ZEREBRY, RHERN
break

else:
# BTN, WitHBANE—

number -= 1
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t HAEFK
printLog(log)

#HE HEBEN SLOWLOG LEN 44 AL T R E X -

def SLOWLOG_LEN({():

# slowlog BENKERARENEZNAIHE

return len(redisServer.slowlog)

B4, BTFERESEH HEMN SLOWLOG RESET @34 T LB F OBk EN

def SLOWLOG_RESET() :

F BARSBYHFHAREH X

for log in redisServer.slowlog:

t Hke&
deletelog (log)

23.3 RIIFEE

EBRPITHSHZRIMZE, BFHBIERMEHEREK YT UNIX i EER, XE e
HBZAHNERERSFBITHSHHEBNEEK, RESFSSEXIMRIENZHZ 5
slowlogPushEntryIfNeeded FB#{, M slowlogPushEntryIfNeeded RN A TR
BEREFEIXRBITHGSARBERNEER, UTHRBERRTX—I#.

# BRBTH4HWEHE

before = unixtime now_in_us()

# WAL

execute_command (argv, argc, client)

# RRBATHAE B

after = unixtime now_in us{()

t RERTREAZFHEEANER
slowlogPushEntryIfNeeded (argv, argc, before-after)

slowlogPushEntryIfNeeded REHIERA I :

1) BEGRSHPIITHKETMT slowlog-log-slower—-than EM AT B E,
MREHNTE, RAFSAUR—MFWEE, FEHHEREFNE slowlog BRMFEL,

2) BRERAMBENKEREHETE slowlog-max-len I E KR, MERN
W, BaBLHRHGBEMN slowlog HERFMERE,

LI F#& slowlogPushEntryIfNeeded REAIEIRICHT .

void slowlogPushEntryIfNeeded(robj **argv, int argc, long long duration) {

[ REHGRATR, E&EEH

if (server.slowlog log_ slower than < 0) return;
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/! wRBPATHEBLBESBREN LR, LA EmAREH B
if (duration >= server.slowlog_log_slower_than)

/! FEEHMAARRKX

listAddNodeHead (sexver.slowlog, slowlogCreateEntry(argv, argc,duration));

/[ pREEHERAES, BaSdTHR
while (listLength(server.slowlog) > server.slowlog_max_len)
listDelNode (server.slowlog,listLast (server.slowlog)):

}

BEPHRKESRBRENEENAELT, E—FEWHANR slowlogCreateEntry
R¥: ZRBBBEEANSE, BRI FHBEMHE, HW¥ redisserver.
slowlog entry id B 1,

2MGF, BIRRFHYINAFREERHFNE 23-2 iR, MRRMIPITU T4

redis> EXPIRE msg 10086
(integer) 1

& BEPITRIX EXPIRE 742 /5, BREWHA slowlogPushEntryIfNeeded ¥,
BR¥HG R EXPIRE fp 5B —%& id b 6 B EWHE, HWHXEHBEHERME slowlog
geRpoFR%, WA 23-3 Fiiw,

redisServer slowlogEntry slowlogEntry
id id
6 1
slowlog_entry_id - -
7 time ~ time
1378800320 1378781425
slowlog > » ...
duration duration
slowlog_log_slower_ than 14 11
0
ar ar
slowlog max len K kM
5 argc argc
3 4

& 23-3 EXPIRE #r4- 7 2 B RF2BR7E

HE, BT slowlog#RRETEMZIM, slowlog entry idRIEHBM6ERT T,

ZJG, slowlogPushEntryIfNeeded R LI, MEFBXENFRAXBENHEHKE
X 5%, MRFBENEFNBEAHERER 6 &, TRRFHWE id k1 WBERBER
B, itRFHHMB AR ERREBREEN S %

BB BRAEPATZ B R F RS A 23-4 FiR,
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redisServer slowlogEntry slowlogEntry
id id
6 2
slowlog_entry_id
7 - time time
1378800320 1378781436
slowlog »> e
duration duration
slowlog_log slower_ than 14 18
0
ar ar
slowlog_max_len i sv
5 argc argc
3 3

23-4 BBR id b 1 BB EAH HEZ EHRSFSRE

23.4 EIOM

O Redis /1825 H BT T R PATH R I E M K4 .

O Redis RF2F4 T A B E N H EREFEMFEIREN slowlog &R, BEER
AT —1 slowlogEntry &, 4 slowlogEntry G E —-FEEINH
Hi,

QO ITENFRIER 82 H R LLESSR T slowlog #RET M.

0 slowlog HRMKERERMF B RFREN HENHE.

Q FHBAEGHESTRNE slowlog BERMEL, MEAFHHBMEN slowlog-
max-len EMME, AL LKL HESBRER.



FAWAT MONITOR &, BRI LG B BN — S, SER sl 1T 60 R
FHYUMLEN S HROMHEXER

redis> MONITOR

OK

1378822099.421623 [0 127.
1378822105.089572 [0 127,
1378822109.036925 [0 127.
1378822140.649496 [0 127.
1378822154.117160 [0 127.
1378822257.329412 [0 127. :56604] "KEYS" "e"
1378822258.690131 [0 127. :56604] "DBSIZE"

BY—ANE PR RS RRE—Ka SR, REFF/ET 2BX K SHRZS,
BERRTERGSERMELRRGHTARERE, WE 24-1 Fir,

:56604] "PING"

:156604] "SET" "msg" "hello world"

:56604) "SET" "number" "123"

:56604) "SADD"™ "fruits" "Apple" "Banana" "Cherry"
:56604] "EXPIRE" "msg" "10086"

cCoooOoQOO

PP RS
oo QOOo
Pt et N
o e e e

B 1
REA L,
P
FRRSER o
Erm %
8 [zamemp)| DOE2
B 3

24-1 rdmBRERERNRR
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24.1 MREEZE

K% MONITOR 54 T UAL— M EE P RN — TS, B aScaRFEa] LA
LUF DRSSk L3R -

def MONITOR():

# AR, R ENBERE
client.flags |= REDIS_MONITOR

4 BEPREWABRSBRE Y monitors BRWER

server.monitors.append{client)

# BEPRERE OK
send_reply ("OK")

AGIF, WMRE PN clo086 [ R % 2 RiX MONITOR fir 4, MAXNEF M
REDIS_MONITOR IRELBITH, HHRANMFFMAEGLBEBME monitors BRMER.

B & 9% c10086 KX MONITOR 428, monitors #RIRAEMAE 24-2 firw,
RAZERFBPATE 4 c10086 KiEM MONITOR #3842 )5, monitors SR P EH
HhHE 24-3 FiRBRE,

redisServer

mogg;grs -4 chéA]—47c256 }—4 €512 ]

[ 24-2 % c10086 $14TF MONITOR 142 89 monitors &5

redisServer

mon;i.;:;:rs _-Fna]—.] c256 H CSIZH c10086 |

24-3 ¥ c10086 HhfT MONITOR #r4- 2 J5 i) monitors 7%

242 RMENBAEHSER

REBEFBRMBGLSHRZA, LM replicationFeedMonitors Rk, B
XA R HA B SIROMEXERRELE T BUR.

LF& replicationFeedMonitors BREKIICHEE X, BB LBIBEANSE
fIRER, REHEBERLITA LM

def replicationFeedMonitors(client, monitors, dbid, argv, argc):

t RERTEERE B, SHAEENTE, 4485, 2488 M SR



388 ¢ Rwiny BRIBKOGIR

 ARERRAENIBNBHEE

msg = create_message (client, dbid, argv, argc)

¥ R HUEE

for monitor in monitors:

# RERARLABNE

send message (monitor, msg)
RANGTF, B EAERE 1378822257.329412, HMIEIP K 127.0.0.1. 3O
5456604 WEFWMAEZHHNER, o SHIBEMTHS KEYS*, IBAMFSH I
LITFER:
1378822257.329412 [0 127.0.0.1:56604] “"KEYS" "e»
ISR AR 55 8% monitors R YAPRAIE 24-3 B, BAMEBRLSHIKBERRE
# c128, c256, c512 fl c10086 MU WsHEEE, W 24-4 iR,
1378822257.329412

[0 127.0.0.1:56604]
NREYS" taw

1378822257.329412
[0 127.0.0.1:56604]
HKEYS" "W

1378822257,329412
[0 127.0.0.1:56604]
PKEYS® #xw

BYE

1378822257.329412
[0 127.0.0.1:56604]

WKEYS® niw

cl10086

24-4 BFEVHFEBREGETERS

24.3 BEROM

Q &40 LAE T 4T MONITOR @4, A PR EMEE, BUCHTHRS 2
LA FE NS EROEEER.

Q S—AF RN EE RN AR, & MK REDIS_MONITOR FRiR&H
TH.

O RS2 A R FEPICFHEE monitors #EP,

Q SWaAEGSFHERN, BREBHSET nonitors 83, HHAERRELLHES,
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