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Key name

\

hello

world

Type of valu:

/

string

\

Value stored

Figure 1.1An example of a STRING, world, stored under a key, hello

> set hello world
0K

> get hello
“world"

> del hello
(integer) 1

> get hello

(nil)

LIST
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Key name Type of valu

— list-key Iist—\
Item
item?2

Item
\ Y

|

List of values, duplicates possible

Figure 1.2An example of a LIST with three items under the key, 1ist-Key. Note that Item can be in the list more than once.

> rpush list-key item
(integer) 1
> rpush list-key item2
(integer) 2
> rpush list-key item
(integer) 3

> lrange list-key 0 -1

1) "item"
2) "item2"
3) "item"

> lindex list-key 1
"item2"

> 1lpop list-key
“item"

> lrange list-key 0 -1

1) "item2"
2) "item"

SET
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Key name

— set-key

item?2
Item
tem3

-

Type of valu

set ™

Set of distinct values, undefined order

Figure 1.3An example of a SETwith three items under the key, sef-key

> sadd set-key item
(integer) 1
> sadd set-key item2
(integer) 1
> sadd set-key item3
(integer) 1
> sadd set-key item
(integer) ©

> smembers set-key

1) "item"
2) "item2"
3) "item3"

> sismember set-key item4
(integer) ©
> sismember set-key item
(integer) 1

> srem set-key item2
(integer) 1
> srem set-key item2
(integer) ©

> smembers set-key
1) "item"
2) "item3"
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HASH

Key name Type of valui

N

— hash-key hash —

sub-key value
sub-key?2 wlvalueZ

N / : \ /
4 TN

Distinct keys, Values associated
undefined order with the keys

Figure 1.4 An example of a HASH with two keys/values under the key hash-key

> hset hash-key sub-key1 valuel
(integer) 1
> hset hash-key sub-key2 value2
(integer) 1
> hset hash-key sub-keyl1 valuel
(integer) ©

> hgetall hash-key
1) "sub-key1"

2) "valuel"

3) "sub-key2"

4) "value2"

> hdel hash-key sub-key2
(integer) 1
> hdel hash-key sub-key2
(integer) ©

> hget hash-key sub-key1
"valuel"
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> hgetall hash-key
1) "sub-key1"
2) "valuel"

ZSET

Key name Type of valu

X %

— zset-key zset —

728
member0 982

_ } 4 J

4 N\

Named members, Scores, ordered
ordered by by numeric value

associated score

Figure 1.5An example of a ZSET with two members/scores under the key Zset-kKey

memberT

> zadd zset-key 728 member1
(integer) 1
> zadd zset-key 982 member®
(integer) 1
> zadd zset-key 982 member®
(integer) ©

> zrange zset-key @ -1 withscores
1) "member1"

2) "728"

3) "membero"

4) "982"

> zrangebyscore zset-key @ 800 withscores
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1) "member1”
2) "728"

> zrem zset-key member1
(integer) 1
> zrem zset-key member1
(integer) ©

> zrange zset-key @ -1 withscores

1) "member@"
2) "982"
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/* This is our hash table structure. Every dictionary has two of this as we
* implement incremental rehashing, for the old to the new table. */
typedef struct dictht {

dictEntry =**table;

unsigned long size;

unsigned long sizemask;

unsigned long used;
} dictht;

typedef struct dictEntry {
void *key;
union {
void *val;
uint64_t u64;
int64_t s64;
double d;
}ov;
struct dictEntry =*next;
} dictEntry;

Redis B E dict FEEFMEFE dictht, XA T FHEHIT rehash IBIE, 7E BT, EHESP— dictht TAORE
XF rehash BB — dictht LE, ST ERIEEIFASIEFA dictht IR,

typedef struct dict {
dictType *type;
void #*privdata;
dictht ht[2];
long rehashidx; /#* rehashing not in progress if rehashidx == -1 */
unsigned long iterators; /* number of iterators currently running =*/
} dict;
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AT rehash IBITICR dict BY rehashidx 586%, BM 0 FFR, REEBHIT—IR rehash EBEBIE, BIENE—IXR rehash
b, B0 dict[0] rehash Fl dict[1], X—XESHE dict[0] L table[rehashidx] BISEEXT rehash &l dict[1] £, dict[0] BY
table[rehashidx] f§[@ null, F+< rehashidx++,

£ rehash BAlE), BRXI=EHITRON. Mk, EEEEFIRIER, EEPIT XA rehash,
REER rehash 25X HAIEIEDOBUERA dictht £, FEHXFHAERIEELEERIIMNAI dictht £,

7.

/* Performs N steps of incremental rehashing. Returns 1 if there are still
* keys to move from the old to the new hash table, otherwise @ is returned.

*

*

Note that a rehashing step consists in moving a bucket (that may have more
than one key as we use chaining) from the old to the new hash table, however
since part of the hash table may be composed of empty spaces, it is not
guaranteed that this function will rehash even a single bucket, since it

* k% ok

will visit at max N*10 empty buckets in total, otherwise the amount of

* work it does would be unbound and the function may block for a long time. =*/
int dictRehash(dict *d, int n) {

int empty_visits = n * 18; /* Max number of empty buckets to visit. */

if (!dictIsRehashing(d)) return ©;

while (n-- && d->ht[@].used '= 8) {
dictEntry *de, #*nextde;

/* Note that rehashidx can't overflow as we are sure there are more
* elements because ht[0].used != 0 */
assert(d->ht[0].size > (unsigned long) d->rehashidx);
while (d->ht[0].table[d->rehashidx] == NULL) {
d->rehashidx++;
if (--empty_visits == @) return 1;
}
de = d->ht[0].table[d->rehashidx];
/* Move all the keys in this bucket from the old to the new hash HT #*/
while (de) {
uint64_t h;

nextde = de->next;
/* Get the index in the new hash table */
= dictHashKey(d, de->key) & d->ht[1].sizemask;
de->next = d->ht[1].table[h];
d->ht[1].table[h] =
d->ht[0] .used--;
d->ht[1].used++;
de = nextde;
}
d->ht[0].table[d->rehashidx] = NULL;
d->rehashidx++;

/* Check if we already rehashed the whole table... */



if (d->ht[0].used == 0) {
zfree(d->ht[0].table);
d->ht[@8] = d->ht[1];
_dictReset(&d->ht[1]);
d->rehashidx = -1;
return 0;

}

/* More to rehash... */

return 1;
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EHAESHMITH aeProcessEvents FRERE, (ALIBIIT:

def aeProcessEvents():
# SRENEAR )5 SRRt R S LAYRT IR 44
time_event = aeSearchNearestTimer ()
# THEREAREEHEER IR 2 V=R
remaind_ms = time_event.when - unix_ts_now()
# WNREMERSE, BB4 remaind_ms RIERIBEAREL, BEIRA 0
if remaind_ms < 0:
remaind_ms = 0
# R4E remaind_ms FY(E, €I timeval
timeval = create_timeval_with_ms(remaind_ms)
# BEAEHEUGEME, SAFEEREIRENN timeval JRE
aeApiPoll(timeval)
# WIRFTEEF RIS
procesFileEvents()
# QIEFTAERARIATEIE S

processTimeEvents()

15 aeProcessEvents EREE T —MEIAEMHE, INEVIRHEFIBIEREL, #IGR T Redis IRFZERAIFEREL, (HARSA0
T:

def main():
# IRiRSS =S
init_server()
# —BEREEH, BRIRSSEXAAL
while server_is_not_shutdown():
aeProcessEvents()
# ARS3EERH, PUTIEIRIRIE

clean_server()
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Figure 4. 1An example Redis master/slave replica tree with nine lowest-level slaves and three
intermediate replication helper servers
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