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Dict analysis



Implemented in dict.h / dict.c

e Redis®| K/V Hash table +ZH|7} 3L /UL,

o Redis data storage
o Redis HM types

e Dynamic hashingS A&
o 2709| hash tableg AtE3I0] L34,
o Caollision
m linear chaining
o Rehash
m Expandable (Similar!)
m Incremental



Dict structures

e dictEntry
o hash table0f| X &&= entry
o key, value, next pointerE 7tX| 11 U

e dictht
o dictEntryE X Z&St= hash table
o size,used BEE MEs

e dict
o hash tableZ 22|5t= T+ 24|
o 2709 dicthtE 7tX| 1 Y-S
m rehash



Dict structures

e dictType
o dict2| polymorphisme T&i gt
o dict| M AFESF= functionsS S override

e dictlterator
o dict(hash table) iterationE Ef'E (SCAN)
o safe/ unsafe



dictEntry

Data Type Name Description

void* key 7|

(um.of) val
void u64

uint64_t <64 o
int64 t q
double

dictEntry* next (Chaining) Hash 2t 5= Al CH= entry pointer




dictht

Data Type Name Description
dictEntry** table (Bucket) Entry pointer array
unsigned long size Bucket size
unsigned long sizemask Bucket Size0l| 3= hash keyE bitwise Z5}7| €2 mask
unsigned long used Used entry size




dict

Data Type

Name

Description

dictType* type Dict type (pre-defined)
void* privdata -
unsigned long sizemask Size0l| 2= hash keyE bitwiseFZ=35}7| 9/ e mask
. Rehash 30t bucket start index
long rehashidx Rehash& 0| OfL| ™, -12 setk|Of RUCH
unsigned long iterators X 2P S Q2 ‘safe’ iterator 7=




dictType

Data Type Name Description
uint64 _t *hashFunction Hash function
void* *keyDup Key duplication
void* *valDup Value duplication
int *keyCompare Key compare function
void *keyDestructor Key destructor (zfree)
void *valDestructor Value destructor (zfree)
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dictType

e dbDictType Defined
e setDictType serlvner.c
e hashDictType

e clusterNodesDictType

e ..elc

L o«

e Hash function generator= “siphash’2 At&%
o https://en.wikipedia.org/wiki/SipHash



https://en.wikipedia.org/wiki/SipHash

redisDb

dict dictht dictht dictType
table (bucket)
O [—— dictEntry key dictEntry key
11— dictEntry key
2 dictEntry key
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Add / Delete key



Add

o dictAdd()0f| 2lsl =2 &
o dictAddRaw / dictSetVal 2 L}H+=0{ M $=gct

e dictAddRaw()

dictOll keyOll SH=st= dictEntryS 24 A|7|£ function

keyOll 3 = St= bucket indexE T2t L&, bucket chainOf| entryE F7HA|Z
entry2t 715110 value= setSHA| %S

key”Z} O|0O] dict L{ 0| EXHSIH, existing= populateA| 7131 return

O

o O O

e dictSetVal()

o dictType0f| %= value duplicate functiongs &2t
m 79| defaultE AHEE. (entry->v.val = val)
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table (bucket)

dictEntry

gim

totoro

dictEntry Kim dy
dictEntry sung hs
dictEntry choi wg
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diCtAdd(d’ “Iee”’ “jh”)

hash(lee) & sizemask = 13

table (bucket)

O —— dictEntry

dictEntry

gim

totoro

2 — dictEntry

Kim dy
1 dictEntry sung hs
choi wg
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diCtAdd(d’ “Iee”’ “jh”)

hash(lee) & sizemask =13

table (bucket)

dictEntry

gim

totoro

— dictEntry Kim dy
1 dictEntry sung hs
1 dictEntry choi e

13

. \ Key is not exist!
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diCtAdd(d’ “Iee”’ “jh”)

table (bucket)

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry

dictEntry gim

totoro

dictSetKey(d, entry, “lee”)
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diCtAdd(d’ “Iee”’ “jh”)

table (bucket)

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry lee

dictEntry

gim

totoro

Finish dictAddRaw(d, “lee”, existingPtr)
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diCtAdd(d’ “Iee”’ “jh”)

table (bucket)

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry lee

dictEntry gim

totoro

dictSetVal(d, entry, “jh”)
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diCtAdd(d’ “Iee”’ “jh”)

table (bucket)

dictEntry

gim

totoro

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry lee jh

” “j

Finish dictAdd(d, “lee”,

h ”)
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diCtAdd(d’ “kim”’ “jk”)

hash(kim) & sizemask =0

table (bucket)

Animation

dictEntry

gim

totoro

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry lee jh

\ Key is already exist!
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diCtAdd(d’ “kim”’ “jk”)

hash(kim) & sizemask =0

table (bucket)

O —— dictEntry kim dy dictEntry gim totoro
1 dictEntry sung hs
2 — dictEntry choi wg Finish dictAddRaw(d, “kim”, existingPtr)

populate existingPtr = dictEntry kim
return NULL

13 dictEntry lee jh




diCtAdd(d’ “jung”’ “hS”)

hash(jung) & sizemask =1

table (bucket)

Animation

dictEntry

gim

totoro

0 dictEntry kim dy
1 dictEntry sung hs
2 dictEntry choi wg
13 dictEntry lee jh

\ Key is not exist!
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diCtAdd(d’ “jung”’ “hS”)

table (bucket)

dictEntry

gim

totoro

dictEntry

sung

hs

0 dictEntry kim dy
Il dictEntry jung hs
2 dictEntry choi wg
13 dictEntry lee jh
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Delete

o dictDelete()0l| 2|8l =24 E

e dictUnlink()

O

O

dictEntryS M2 2[0|A F2|X[] 1, bucket tableOf| A 2t X[ &
Ol

m CHS2| 20| M lookupS 2R10t=2 WA[ == QULC}.

entry = dictFind(...);
dictDelete(dictionary,entry);

entry = dictUnlink(dictionary,entry);

dictFreeUnlinkedEntry(entry);

26



dictDelete(d, “kim”)

dictEntry

gim

totoro

dictEntry

sung

hs

table (bucket)
0 dictEntry kim dy
1 dictEntry jung hs
2 dictEntry choi wg
13 dictEntry lee jh
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dictDelete(d, “kim”)

table (bucket)

dictEntry

sung

hs

0 dictEntry gim totoro
1 dictEntry jung hs
2 dictEntry choi wg
13 dictEntry lee jh
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dictUnlink(d, “kim”)

dictEntry

gim

totoro

dictEntry

sung

hs

table (bucket)
0 dictEntry kim dy
il dictEntry jung hs
2 dictEntry choi wg
13 dictEntry lee jh
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dictUnlink(d, “kim”)

table (bucket)

0 ——dreremy——— | dictenty | gm || w0
11— dictEntry jung hs dictEntry sung hs
2 dictEntry choi e

13 dictEntry lee jh




Expand / Rehash



redisDb

= dict dictht dictht ‘ > dictType ‘

x
table (bucket)

Expand / Rehash S een o T ]

iy | diotEntry key ﬁ
L2 " dictEntry | key
o KeyE AddZ [, hash bucket AtO| =7 HsliH @10 ™ collision0| 20|
o Linear ChainingO| B£0| 47| A &l
o Find/ Add/ Delete load 1

e Bucket table 2 Ct AFE St entry 7il=7t I EOFX|® table2 expand
o Find key operation2 OfC} check

ST (d=>ht[@].used »>= d=>ht[@].size &&

(dict_can_resize ||
d-=ht [@] .used/d—>=ht[@].s5ize > dict_force_resize_ratio))

return dictExpand(d, d->ht[@].used*2);

e Bucket table sizec 222 =0
e Rehash& triggers == YA =H|gt. (rehashidx = 0)

dictEntry | key |

HFAH S}
O O

32



’—{ redisDb
-{ dict | dictht || dictht H -‘ dictType ‘

N
EXp and / Rehash i — = I )
Tl ditEnty | key | v |
2 deEnry | key | v |

e Rehasht redis server0f Af -’|<-7|7H(1ms)2E At
o ht[1]0| Expand Z| STt rehash?} 7t
o PHHHO| rehashStXA| &1 =3 =24 rehash
o incremental rehash

e (Rehash method) dict= 271{2| Bucket table2 7FX| 11 /U=
o Rehash?} YO{LtX| gt= O|4, ht[0]0| A entryZ find
o Expande ht[1]2] sizeE 2HH§ =2
o Rehasht ExpandZ! O|Z0f| ht[0]2| entry address= ht[1]Z C}A| hash function2 335}t
hash¥!.
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Incremental rehash

e Rehash 2= oA RO ZIMotX] 10, E L X
=
o ht[0]0l E+& entry 10| Hash 20| 2 & 22 | return 0
o ht[0]0f] E2 entry?l Y2 ™ return 1

e Rehash® Q! dicte ht[0]2t ht[1] &5 A& ST
o Find: ht[0], ht[1] 25 =3|
o Add: ht[1]0] &

e Rehash”Z} 2t2%|™ ht[1]2 ht[0]Z & 7ZIC}.
o RehashZO|X| %2 = ht[0]Th AtESIEE T AE &
o address copingO|”7| 20| memory load”} 2| 8i=.

ol M

02
rot
n

= O.

il

od
b
OHr

rr

T
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ht[0]

ht[1]

DICT_HT_INITIAL_SIZE = 4
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ht[0]

ht[1]

hs

Add entries...
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ht[0]

ht[1]

hs

N2 =>2"30 2 50

Expand triggered
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ht[0]

ht[1]

dy

hs

rehashidx

wg

ih

Incremental Rehashing...
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ht[0]

ht[1]

hs

hash(dy) = 1101100¢

hash(hs)

()]

D1000¢)

= gsjzemask =size-1

=4-1
=3
=11

Incremental Rehashing...
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ht[1]

ht[0]
0 dy hs
B
2 vlg
3 i
hash(dy) = 1101100 hash(hs)
11011000 & 11¢ 11010

=0

\5

= 11(

D1000¢)

11

0(3&

Incremental Rehashing...
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ht[0]

ht[1] Incremental Rehashing...

hs

hash(dy) = 1101100¢

hash(hs)

D1000¢)

\ sizemask = size - 1

=8-1
=7
=111¢
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ht[1]

ht[0]

0 dy hs 0
= 1
2 vlg 2
3 J'|1 3
4
\ 5

hash(dy) = 1101100¢ hash(hs) = 11010000

1101100 & 1112
= 100¢)
=4

110100(

)(28&

111

Incremental Rehashing...
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ht[0]

ht[1]

wg

hs

Incremental Rehashing...
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ht[1] Incremental Rehashing...

ht[O]
0 hs
1 rehashidx = 1
? wg
3 ih

finish rehash temporary...
return 1...

44



ht[1] Incremental Rehashing...

ht[O]
0 hs
1 rehashidx = 1
? wg
3 ih

Process other redis operations...

ht[0], ht[1]0] 25 A2 E.
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ht[O] ht[1]
0 jw hs
1 rehashidx = 1
T wg
3 ih
dy
sy se

ms

Rehashing is fired again!
Start at Bucket 1

Incremental Rehashing...
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ht[O] ht[1]
0 jw hs
1
2 wg rehashidx = 2
S ih
dy
sy se

ms

Incremental Rehashing...
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ht[0]

wg

AN EE

hash(wg) = 1101010¢

1101010 & 11
=2

11010100 & 1110
=2

ht[1]
jw hs
dy
Sy se
ms

Incremental Rehashing...
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ht[0]

AN EE

ht[1]
jw hs
wg
dy
sy se

ms

Incremental Rehashing...
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ht[0] ht[1]
0 jw hs
1
2 wg
B ih
rehashidx = 3 dy
sy se

ms

finish rehash temporary...
return 1...

Incremental Rehashing...
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ht[0]

Incremental Rehashing...

Finish rehash last one

ht[1]
jw hs
wg
dy
jh sy se

ms
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ht[1]

ht[O]
jw hs
wg
dy
jh sy se

ms

Incremental Rehashing...

rehashidx = -1

At last, return O
Rehashing is finished
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SDS



abcdefghijklmnopgrstu

\O

abcdef\Osdfl\Oasdfasc\Osdf

\O

Representable
with C string

Not
representable
with C string
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abcdefghijklmnopgrstu

\O

abcdef\Osdfl\Oasdfasc\Osdf

\O

Calculate

length of string

= strlen()
= O(n)
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SDS?

e Simple Dynamic Strings

o 5%

Simpler to use (just like C string)

Binary safe
m string 7 T string @2 Z LIEILH= headerE XM SHA ALE
m 2= binaryE HAY = JUZ (5L 1070 U= EH Tts)

Computationally more efficient

Compatible with normal C string functions (not perfectly yet)

Heap allocation

@)
@)

56



SDS?

e Why use this?
o Natural C string library2r 2 2 = high level Tt 2] string operations X-&3}7| 7t MLt 2= (H
X}
LS
high level string operation
high performance with no penalty
compatibility



SDS?

. BH

o [LCtE custom string librarydt= CHE 2|, sds EF® O] C string typeXt compatible e
m 124 A C string libraryO|Ct7} sdsE A 2 A2 4= 3.

[ | printf("%s\n", sds_string); printf("%s\n", string-=buf);

o String buffer0f] 25104 AtSH=210] OFL| 7| I{E 0, stringOfl H 22 I & = 9| reference
variableO| 2 27} §10{ . (additional memory address buffert Z 2 ¢S
m  string->buf 2 AF23H= Z2= string0ll 2 IHOLCH implicitst 7| address bufferS A4

orCta gt

o AM&dt= AddressZt A|2EIH 22 b 5 &917[0] Cachelf = &0[&.
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SDS?

o CHH
o String2| spec(concat, size, ...)= HASIZHH A
5 = sdscat(s,"Some more data"):
function LI 5 0] side effect”} U=X| EEHSHZ| 0 H
7} 4 += U,

b

[ot

=
=

Ofm
OF

HO]

e

- B3l oFgt.

o= A R O|80FEt

0o

© SDS stringS Of2 place0l M sharedt0f ME2HH, 3 string 828 HOHCH 012 place
AHE3st Q= referencesa 25 E%‘*HOFo},_ ST MZ A 92

— A& I reference countE 22|35t structure 2 sds sharlng% 2|8 F=0{oF gt

59



Ct™ 1 — side effect

dykim_nickname

sds(“totoro”)

movie_name




Ct™ 1 — side effect

movie_name = sdscat(totoro, “ our neighbor”)

dykim_nickname

sds(“totoro”)

movie_name




Ct™ 1 — side effect

movie_name = sdscat(totoro, “ our neighbor”)

dykim_nickname Side effect!

sds(“totoro our neighbor”)

movie_name




CHA 2 — reference problem

sdsl =shared_sds
sds2 =shared_sds

sds(“abcd”).reference_count =3

sdsl

shared_sds sds(“abcd”)

sds2




TtE 2 — reference problem

shared_sds = sdsnew(“efgh”)

sdsl

shared_sds sds(“abcd”)

sds2




CHA 2 — reference problem

sdsl

sds2

shared_sds = sdsnew(“efgh”)

sds(“abcd”).reference_count =2
sds(“efgh”).reference_count=1

shared_sds

sds(“efgh”)

65



CHA 2 — reference problem

shared_sds = sdsnew(“efgh”)

sds(“abcd”).reference_count =2
sds(“efgh”).reference_count=1

sdsl

sds2

- N

Expected

shared_sds sds(“efgh”)




CHA 2 — reference problem

sdsl

shared_sds = sdsnew(“efgh”)

sds(“abcd”).reference_count =2
sds(“efgh”).reference_count=1

sds2

-
-
-=o
-
-
-

shared_sds sds(“efgh”)
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Structure of SDS

sdshdr

string

sds helloworld = sdsnew("HELLO WORLD!")

(char *)

Len

Free

HELLO WORLD!

\O

Free space

helloworld ptr

68



Structure of SDS

sdshdr

string

sds binarydata = sdsnew(binaryData)

(char *)

Len

Free

Binary\OData\OType

\O

Free space

- pinarydata ptr

69



Structure of SDS

Name Description

sdshdr string2| metadataE X &g string M &-37F 0|0 M &
____________ e srnglengn
 fee@@lo) | sdsOl 4 feespacesize
string string
free space string mutationOf| CH{H| ot free space (size upOf| CHH])

70



Power of SDS structure

e String lengthE T+5t=0| O(1)

o metadata’ F XA string &0l ¥|X|SH7| I Z 0| address A4t SHH2 2 HE 2 X3

ot
ojo

= U
e C string compatible

o HEMHMOZL sring 229 pointerE Ht2tE 1 Q17| L0, C string library2 X2 20| At S

2!
= A,
o CEFLIE0f 1070 A2 ™ AHZ|7JHX|BF data2 RIASHH 2| = THEHO| U=,
e Pre-allocated space (free space)
o sdscatO| B0| Hldt= 42F it
o O|A t5t™H 235|2 lossO| 2 2 redis= 1IMB O|3I2 Mot F1 UAS.

o XA 3} E|0| = sds functions
o HLIYT sds reallocate. X|CHDE =2 sds spaceE EE0ot & [0 QY



Useful sds functions

e sds= create / mutate / freeS
e Functions

sdsnewlen(
sdsnew(
sdsempty ( )i
sdsdup( sds 5);

*init,
*init);

sdsfree(sds s);
sdsgrowzero(sds s,

sdscat(sds s, *t);
sdscatsds(sds s, sds t);

sdscpylen(sds s, *t,

sdscpy(sds s, *t);

cize t len);
sdscatlen(sds s, *t,

SHL

517

517

= sds functionS2 Al

cize t initlen);

e t len);

& t len);
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Useful sds functions

e Examples

sds Tavorite_movie sdsnew("totoro");
sds dykim_nickname = sdsdup(favorite_movie);
sds semititle = sdsnew("Our neighborhood ");

sds fulltitle = sdsempty();
fulltitle = sdscatsds{fulltitle, semititle):
fulltitle = sdscatsds(fulltitle, favorite_movie):
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GET / SET Command
Flow



Command

e RedisE =% = = command

e redisServerO| A dict table2 22| =1

redisServer {

pid_t pid;
*contigfile;
xexecutable;
dkEXeC_argv;
nz;

redisDb =*db;

dict xcommands;

dict *orig_commands;

75



Command

o server.cO| MO|d= 2 redisCommandTable arrayE redisServer0l| populate

redisCommand redisCommandTable[] = {
N0 '8, ,0,0,0,0,0},
,getCommand, 2," ,1,1,1,0,0},
, 5etCommand, -3, 1,1,1,0,0},
,setnxCommand, 3, "wmF' :1,1,1,0,0},
', setexCommand , 4," (1,1,1,8,0},
"', psetexCommand, 4, " A ,1,1,1,0,0},
", appendCommand, 3, ,1,1,1,0,08}),
1", strlenCommand, 2," rfF",@, ,1,1,1,0,0},
,delCommand,-2,"w",8, »1,-1,1,0,0},
<", unlinkCommand, =2, "wF", ,1,-1,1,0,0}, populateCommandTable( ) {
,existsCommand, -2 ‘9, ,1,-1,1,0,0}, H
it",setbitCommand, 4, "wn",@, ,1,1,1,@,0}, numcommands = (redisCommandTable) / redisCommand) ;
,getbitCommand, 3," rF" ,1,1,1,0,0%},
yitfield",bitfieldCommand,— m .1,1,1,0,8}, for (j = @; j < numcommands; j++) {
,setrangeCommand, 4," .1,1,1,0,0}, redisCommand *c = redisCommandTable+j;
,getrangeCommand,4,"r",@, .1,1,1,0,0}, *f = c-»>sflags;
,getrangeCommand, 4,"r",@, ,»1,1,1,9,0}, retvall, retval2;
,1,1,1,0,0},
,1,1,1,08,0},
mgetCommand, -2, " rF' »1,-1,1,0,0},
rpushCommand , —3 ,1,1,1,0,0},
1pushCommand, -3 ,1,1,1,0,0},
;' , rpushxCommand, -3, ,1,1,1,0,0},
» \pushxCommand, -3, ,1,1,1,0,0},
t",linsertCommand,5, "W ,1,1,1,8,0},

{
&
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{



Command

F

[jot

e networking.cO| Al clientZ} server®| commandE 23dA|E &= U=

processInputBuffer(client *c) {
server.current_client = c;

while(sdslen{c->querybuf)) {

if (processCommand(c) == C_OK) {



Command

e server.c2| processCommand0i| M = client’t 289t commandE &

processCommand(client *c) {

if (!strcasecmp{c-»argv[@]->ptr,"quit"}} {
addReply(c,shared.ok);
c—>flags |= CLIENT_CLOSE_AFTER_REPLY;
return C_ERR;

c=>cmd = c-»lastcmd = lookupCommand(c->argv[@]l->ptr};

if (c->flags & CLIENT_MULTI &%
c=>cmd=>proc != execCommand && c=>cmd==proc != discardCommand &&
c-=cmd—-=proc != multiCommand && c->cmd—=proc != watchCommand)

queueMultiCommand(c);
addReply(c, shared. queued);
e {
call(c,CMD_CALL_FULL);
c->woff = server.master_repl_offset;
if (listLength(server.ready_keys))
handleClientsBlockedOnkeys();
}
return C_OK;

SH
o

F

Ot

Ct
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server.c

Network.c
/4 processCommand(c)
Redis Client readQueryFromClient(c) v Execute
+ Command
call(c) Procedure
processinputBuffer(c) v

c—cmd—proc(c)
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GET / SET Command Procedure

e t string.cO| AL RUZ.

getCommand(client *c) {
getGenericCommand(c); setCommand(client #%c) {

i
robj =expire = H

setGenericCommand(c, flags,c—=argv([1l],c->argv[2],expire,unit,

o get/setGenericCommand(c)O| A command % 20| =2H &,

80



getGenericCommand|()

e db.c2| lookupKeyReadOrReply()= O| &35t client’t AH&St A= dbE
Z3|g
getGenericCommand({client #c) {

robj *o0;

if ({0 = lookupKeyReadOrReply(c,c->argv[1],shared.nullbulk)) ==
return C_OK;

if (o—>type != OBJ_STRING) {

addReply(c,shared.wrongtypeerr);
return C_ERR;
} else {
addReplyBulk(c,0);
return C_DK;
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setGenericCommand()

e db.c2| lookupKeyWrite()= O| &35} client/F AtE5t1L = db0l keyE
Z2|5t1, setkey()E O| 8310 keyE write®

setGenericCommand(client *c, flags, robj =key, robj =val, robj =expire,
milliseconds = @;

if (expire) {
if {getLonglLongFromObjectOrReply(c, expire, &milliseconds, ) 1= C_OK)
re iH
if (milliseconds <= @) {
addReplyErrorFormat(c,’ ] > in %s" , c->cmd->name) ;
return;
}
if (unit = UNIT_SECONDS) milliseconds #= 1000;
}

if ((flags & OBJ_SET_NX &% lookupKeyWrite(c->db,key) != )1

{flags & OBI_SET_XX &% lookupKeyWrite(c—=db,key) = )

{
addReply(c, abort_reply 7 abort_reply : shared.nullbulk);
return;
}
setKey(c->db, key,val);
server.dirty++;
if (expire) setExpire(c,c->db,key,mstime()+milliseconds);
notifyKeyspaceEvent (NOTIFY_STRING,"set", key,c—>db—=>id);
if (expire) notifyKeyspaceEvent({NOTIFY_GENERIC,
- re" , key,c=>db->id);
addReply(c, ok_reply ? ok_reply : shared.ok);




lookupKey()

e dbQ| dict structureE dictFindE 0| &3+0{ 2O
robj *lookupKey(redisDb #db, robj =key, flags) {
dictEntry #de = dictFind(db->dict,key->ptr);

if (de) {
robj #val = dictGetVal(de);
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setKey()

e lookupKey()Z key/t U=X| Z2[ot 7, addE &X| overwriteE EX| H&

setkey(redisDb #db, robj =key, robj #val) {
if (lookupKeyWrite(db,key) == ) A
dbAdd (db, key,val);
} else {
dbOverwrite(db, key,val);

1
¥

incrRefCount(val);
removeExpire(db, key) ;
signalModifiedKey(db, key);

e dbAdd()= dictAdd()E AFE %!
e dbReplace()= dictReplace()E At



GET command procedure flow

t string.c

getCommand(c)

v

getGenericCommand(c)

db.c

lookupKeyReadOrReply(c, key)

v

/

lookupKey(db, key)

network.c

addReplyBulk(c, obj)

v

addReply(c, obj)

Find from
dict...
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GET command procedure flow
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GET command procedure flow
db.c

lookupKey(db, key)

Find from
dict...

t string.c

getCommand(c)

v

getGenericCommand(c)

network.c

4 addReplyBulk(c, obj)
v
addReply(c, obj)
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GET command procedure flow
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GET command procedure flow
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GET command procedure flow
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SET command procedure flow

db.c
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SET command procedure flow
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SET command procedure flow

db.c
Check SET ;

2 lookupKeyWrite(db, key)

setkey(db, key, val) 4]

available for NX// XX...

Find from
dict...

t_string.c P
A setCommand(c)
v
setGenericCommand(c)
network.c
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SET command procedure flow

t string.c

setCommand(c)
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setGenericCommand(c)
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SET command procedure flow

db.c

2 lookupKeyWrite(db, key)

/

setKey(db, key, val)

addReply(c, obj)

t_string.c P
A setCommand(c)
v
setGenericCommand(c)
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Find from
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