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¢ SDS

e | Inkedlist

o Skiplist

e Dict

e |Nntset

. Ziplist
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* SDS Simple Dynamic String

o SLIredisAyStringObject
« NEMfCEchar *

e strlen

typedef char *sds;

struct sdshdr {

/| buf EGBKE

int len:;

/| buf ®RPTBRE

int free;

/| EIMRTFFRF S LIRS
char buf[];

* append SDS_MAX_PREALLOC 1M

s “tHlZEE
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Linkedlist

prev | valus | next

« WEaEk

* void®
Skiplist
. B
zxskipNude
(hzad) 7.<lcip\'ode 7.<<ip\'nde
* SCore
* levels

e forward pt + span

e power law.

backward pt
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/*
=l

*

*HIPFHREMMIERR, BTEIANEL rehash
"/

FHhashtablefENERESEI  |roeeree

/] $57E LB IR R R
dictType *type;

**WJELI SIE’\PFN@%HE

17T hashtable

IITeHx (21)
dictht ht[2];

/| e rehash HEMIRE, BN -1 FR/x rehash RiFt(T
int rehashidx;

/| HRIEEGENZEERBYE
int iterators;

} dict;
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Dict
 Hashtable

e Hash&3%: MurmurHash?2

* Hash Collision: Seperate Chain

* Rehash

nax!

* ratio=used/size ienies

« 1 & dict_can_resize

e dict force resize ratio=5
e rehashidx
* Incremental rehash

e expand & shrink
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- Intset
o %Eag 7@}“‘%&* typedef struct intset {
I {RFIURP{ERNEENKE
° 775?\2:_% uint32_t encoding;
/| TTERTEL
° Encoding uint32_t length;
/] TR1FTC R AL A
 INTSET _ENC _INT16 int8_t contents|];
} intset;
e INTSET_ENC_INT32
 INTSET_ENC_INT64
 Upgrade

N F5RER



=N G A

- Ziplist

.« EENTFE

e <zlbytes><zltaill><zllen><entry>...<entry><zlend>

* Entry
e TLV (Type-Length-Value)

e <prelen><<encoding+lensize><len>><data>



RedisObject
* type

e encoding
* pltr

e refcount

e |ru

/*

* Redis JW&

*/

typedef struct redisObject {
/] ZEEY

unsigned type:4;

/] }75AL
unsigned notused:2;

/| TS50

unsigned encoding:4;

// LRU B8] (FEXSF server.lruclock)
unsigned lru:22;

/| SIFRITEL

int refcount;

/[ FEEXNRAVE
void *ptr;

} robj;




- RedisObject

* type
e encoding

el

Type check

Polymorphism

embstr
REDIS_ENCODING_EMBSTR

5
REDIS_ENCODING_INT

/
TR

G : .
REDIS_STRING REDIS_ENCODING_RAW

D 6 2

L >
REDIS_LIST REDIS_ENCODING_LINKEDLIST

/

- o ./ -.f' .
redisObject  ——p RhljJ'lgﬁﬁﬂ

T~

s i . FRAE A
REDIS HASH REDIS ENCODING ZIPLIST

et . T
REDIS_SET REDIS_ENCODING_IN

WSS
REDIS_ENCODING_INTSET




- RedisObject

embstr
REDIS_ENCODING_EMBSTR

* type / . .
REDIS_ENCODING_INT
/
T T A

REDIS_STRING ® REDIS_ENCODING_RAW

* encoding . oo
RFT)%% _LIST — ™ REDIS FN(‘O?)??\I(‘ _LINKEDLIST
7
m _“z

/
redisObject  ——p Rhlj)lgﬁﬁﬂ

.+ ptr =
—_ \RElé?Srng — ™ REDIS E\Fgfggljl\% ZIPLIST
V\] ZJ; /N— T

et . T
REDIS_SET REDIS_ENCODING_IN

B S

%Jﬁ @B REDIS_ENCODING_INTSET

* DD?I&D
e REDIS SHARED INTEGERS




-+ RedisObject
* refcount

« GC

/*

* Redis &

*/

typedef struct redisObject {
(ESiE
unsigned type:4;

/| XI5
unsigned notused:2;

/| FRAS 7T\

unsigned encoding:4;

// LRU B8] (FEX3F server.lruclock)
unsigned lru:22;

/| SIFITES

int refcount;

/[ FEEXNRAVE
void *ptr;

} robj;




- RedisObject

e |ru

« MAXM

-MORY

XJ R

/*

* Redis &

*/

typedef struct redisObject {
(ESiE
unsigned type:4;

/| XI5
unsigned notused:2;

/| FRAS 7T\

unsigned encoding:4;

// LRU B8] (FEX3F server.lruclock)
unsigned lru:22;

/| SIFITES

int refcount;

/[ FEEXNRAVE
void *ptr;

} robj;
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 Database
e select
e key space
e Key -> string object

* value -> reds object

typedef struct redisDb {

[ RIFEBURENRERNR TN SIS
int id;

[ REFEZBUEEFMEREXNEUE
[ XM BEFRNEE= 8 (key space)
dict *dict;

/| RIFERRITHER

dict *expires;

/| EMFIRFAZERTE, W BLPOP
/| FEFIREZE—SF/1FMANNTIC
dict *blocking_keys;

dict *ready_keys;

/| BFLE WATCH &%
[ B SETHIFANITIC
dict *watched_keys;

} redisDb;




PE

e Database

ListObiject

StringOkjeet =

"number” . -
StringObject
StringObject
o

StringOhject
"s00k" HashObject StringObject

StringOhject gl‘“"‘?-()h.i"’":f "Mastering C++ in 21 days"
"messuge” "name’

StringObject StrineOhiect
"author' STt Myect

"Someone”

StringObject

StringObject "Oh-Reallv? Publisher”

StringObject
"publisher"

"hella motn"
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e Database

dict LisiObjeet

SuringObitet
"number” HushObjecl

StrinzObject
StingObject / "Meslering C+= in 21 days"

"name

 EXPIR

StrinzObject
"book’ StringObject
StringObiect "eulhor”
‘message"” StringObject
‘publisher”

StrngOhjecl

 PEXPIR

"Someane"

StrinaOhject

® P :XPl R :AT SiringOhject "Oh-Really? Puhbisher"

"Hello mow”

StrinzObject
"mimber"

NIILL
o [TL
StrinzOhject

"haok' long lonp
1360800000000

long lonp

1360454400000

e PTTL



PE

e Database

* expirelfNeeded

* TEHAMER

e activeExpireCycle

e reach_time_limit()
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=]
=g

PE

55

MULTI client.flags REDIS_MULTI
Command Queue

EXEC

DISCARD

WATCH optimistic locking

e redisDb.watched_keys

o touchWatchKey -> REDIS_DIRTY_CAS
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O  >r

PE

R

%
xit
(W W
dH
1in
L]
N
O

| BLIE

D AOF appendtsync=always

e MULTI -> SAVE -> EXEC MZE1E



= i

- RedisClient

* fd
* name

* flags il

« REDIS_MASTER,REDIS_SLAVE,REDIS_LUA_CLIENT
* BN

e querybuf <1G

e argv argce

* redisCommand
« Hit

* buf bufpos EKEH buf

* reply A Hbuf

e aunthenticated 0 NO PASS 1 PASS

/AR S5 im

struct redisServer {
list *clients;
J

typedef struct redisClient {
int fd;
robj *name;
int flags;
sds querybuf;
robj **argv;
int argc;
struct redisCommand *cmd;
char buf[REDIS_REPLAY_CHUNK_BYTES]; // 16kb
int bufpos;
list *reply
int authenticated;
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» ARSI

» MIRTtARSS B E IR,
o PANELENH,

» B2 daemon #H7iz,

» IRt ARSSESTIBERIR ,

* FADUE,

11nl

SEREEEZ)




ZN DIl
* Replication

e Sentinel

e Cluster



ZN DIl
* Replication

e SLAVEOF «<IP> <PORT>

¢« SYNC

¢« PSYNC



\
ZNL DIV
* Replication
« SLAVE -> SYNC ->MASTER
« MASTER
« BGSAVE -> RDB
« Commands -> Buffer

« SEND RDB

« SEND Commands



EZ ikt

* Replication

o —EN|%|o)ER

« Command Propagate

» R

« PSYNC Partial resync



EZ ikt

- Sentinel

* Monitoring
e Notification
e Automatic failover

o Configuration Provider



=7 M'L/ AN .
=1L./J ;i% It;
- Cluster
e Node Master/Slave
e Sharding slot 2/14(16384)
» CRC16(key) & 16383

e slot table

 SLAVEOF

e Failover Z=1llsentinel
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- RDB

e rdbSave

« SAVE FEi#H#Eblock

« BGSAVE forkfitig, FiHizAblock

e rdblLoad

o EENrdbS {4

» FRPUB/SUBZIMTBEAR<, Hithan<FRFload5Thk.

 LFTAOF



 RDB

B A

+ + + +
| REDIS | RDB-VERSION | DATABASE | EOF | CHECK-SUM |
+ + + +

Binary

< DB-DATA >|

REDIS Magic Number

VERSION 006

Z IR E+KVEHE

8B Il




: BOEIE

* ZAFIEMN

B A

if (execRedisCommand(cmd, argv, argc) ==
EXEC_SUCCESS):

if aof_is_turn_on():
# £1Em < ACOF 2%
propagate_aof(cmd, argv, argc)

if replication_is_turn_on():
# 1£1Ba 2% REPLICATION #2F7
propagate_replication(cmd, argv, argc)

o RN JENNaof_buf
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« XEEAMRF

o flushAppendOnlyFile

« WRITE aof_bufFaofX{F
* SAVE fsync/fdatasync aof X4 EHEE
« BRIV
« AOF_FSYNC_NO : MxfE, WRITE NO SAVE
« AOF_FSYNC_EVERYSEC : 8—##RIF—IX,

o AOF_FSYNC_ALWAYS : 81 T—1" o SHRE—/R,



B A

e AOF
e BIBE— 1A HEMEEZNAE IR (fake client)

* EEY AOF FRIRFAIINAR, ARERNBERRL G s SRS AU LK

SN
| "ZX o

- RIERS. BONSHAHINN, BRMEPHITESL

« 17T 2H 3, EE AOF XHFFRIAFB amSHITTRE,

e Rewrite

« BGREWRITEAOF
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e File event

e [Ime event
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e File event

e socketiR{EIHZR

e Reactor
 multiplexing

e select epoll evport kqueue
e Event

 AE_READABLE

« AE_WRITEABLE
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e TiIme event

« ENSEH

» FERIESA
o« Z51Y

e id

* when

e timeProc

e serverCron



° P U b / S U b PUBLISH clmlmlc'.l messags

subscribe subscribe \subscribe

ool 2 ™~
\ )
¢ ; ) .
. o - s -
| l ’ B | | : ;l | [/ message message “\message

| . |
‘ clien?2 \ clients | clientl \

« SUBSCRIBE

+ PSUBSCRIB

channell




 Pub/Sub

¢ PSU

BSCRIB

.

PUBLISH vweel.shop.apud messuge




il 2

e Redis 2.6+

¢ 7¥i5lua

 redis> EVAL “return ‘haoyayi’” O



