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String Expiration

Value Explre

phone  Token
User_1 | pad Token
_ pc Token
Jser 2_phone Token
User_2| pad Token
_pc Token
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Hash Field Expiration
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phone Token

User_1 pc Token
pad Token
phone Token

User_2 pc Token
pad Token

TTL
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HFE EAH%

- ®E field 1SHARYE] :
« HSETEX key [NX | XX] [ FNX | FXX ] [ EX seconds | PX milliseconds | EXAT unix-time-seconds | PXAT
unix-time-milliseconds | KEEPTTL ] FIELDS numfields field value [ field value ... ]
« HEXPIRE/HPEXPIRE key seconds/milliseconds [ NX | XX | GT | LT ] FIELDS numfields field [ field ... ]

« HEXPIREAT/HPEXPIREAT key unix-time-seconds/milliseconds [ NX | XX | GT | LT ] FIELDS numfields
field [ field ... ]

o HHIBRIZTERATIA] -
« HPERSIST key FIELDS numfields field [ field ... ]
« HSET key field value [ field value ... ]

- ST RARTIAE] :
« HTTL/HPTTL key FIELDS numfields field [ field ... ]

« HEXPIRETIME/HPEXPIRETIME key FIELDS numfields field [ field ... ]
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FHUEERYERY - Hash + Hash

- U IERRTEJERME O(1) ERE. REFHRIK
TR ITHBRERE

Main ht entry

=R
FASH abject O I O

Expire ht entry

[[ field ptr I TTL ]]
Entries with TTL

HASH object expire ht ‘ | ‘ ’ | |
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HUELERI%RY - Hash + Skiplist

- IR IHIERS. A HAE
- TR TEARTIEEME O(logn) E~E
Normal entry Entry with TTL

[Csaa T vane ) EIEDED

Skiplist sorted by TTL E >| } 3 E j t 3
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ZELE/15ERY - Hash + Radix Tree

- {Lm  ITHARTIERR(E O() EE. THIRES
« TRR 1 RFEFEIRX
Normal entry Entry with TTL

[[ field | value ] [[ fild | vahe | TIL ]J
mswasecmante [ T T T T T T T T

Entries with TTL
Radix Tree indexed by (TTL + entry ptr) @)
O O @) O

o O c O O O O



FHUEERERY - Hash + Vset

 {RRT : PTEIFRNN, ISNBRTIENRME O() SRR, NIRRT
Normal entry Entry with TTL

[[ feld | value ]] [[ fld | vale | TTL ]]

HASH object main ht [m DEJ m

Entries with TTL
Radix Tree indexed by TTL O
T T T
volatile set (“vset™) O ! O 2 O 3 Entry ptr
3
Adaptive encoding bucket %
t<=T, T,<t<=T, T<t<=T,



Adaptive Encoding

- IRIETTEHENTHNESMmSERERRELN , TERE

Single Vector HT
LSB=1 LSB=2 LSB=4
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vset.size() = 1 1 < vset.size() < 128

¢

vset.size() = 128
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Vset 7S I0JT=

- Single: E3ZIRE
* Vector: {REFE A
« Rax: HEFEIFE— rax BJEBKTEET field THARTIEIRVAE , FUATHRANIRLE
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Lo kO O Lo T .0 ok Ly T QO ok

"EeBr9 8.8°c

move to new node \ Gl

add element create new node split vector



Vset 7S I0JT=

- Single: E3ZIRE
* Vector: {REFE A
« Rax: HEFEIFE— rax BJEBKTEET field THARTIEIRVAE , FUATHRANIRLE

O can not split O
"g 0 R0 E% =) Qo @ o 05

DDBQ - B BS[m

convert to HT

add element
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HEHEIS - RESHE

- B TITHARY field Z=/D1EN0 16B(8 ttl + 8 entry ptr) HfFE
» /)\ Hash 7 field iISHAATLAfsER listpack #wfS , & field IHRR B4 /9 HT

Per Hash Field Expiration Memory Overhead (Bytes)
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(10M fields) Hashes (1K fields) Hashes (100 fields)
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sAEMmI = . N
Elﬁlnl 12—Et : API HE
« Pipeline $21}  Ping-pong 12T,

RPS for Hash commands with/without vset in pipeline mode RPS for Hash commands with/without vset in ping-pong mode

600000 120000

500000 100000

400000 80000

300000 60000

Requests Per Second
Requests Per Second

200000 40000

100000 20000

0
HGET HSET/HSETEX HDEL HEXISTS HGET HSET/HSETEX HDEL HEXISTS
545,047 427,822 542,678 573,216 111,302 101,571 108,470 110,446
543,085 418,083 545,981 571,671 109,037 102,973 107,675 109,192
Fields with expiration 504,998 228,085 430,317 566,574 Fields with expiration 106,660 83,136 103,144 108,753
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HENh : APT ¢

« Pipeline $21}
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ab

HE

RPS (Requests Per Second) for HFE API in pipeline mode

QPS - Multiple HFEs

HEXPIRE HGETEX HTTL HPERSIST
413570.00 379607.00 556134.00 520419.00
392595.00 392945.00 538937.00 523566.00

* Ping-pong 12z,

120000

100000

80000

60000

Requests Per Second

40000

20000

RPS (Requests Per Second) for HFE API in ping-pong mode

QPS - Multiple HFEs

HEXPIRE HGETEX HTTL HPERSIST
102807.00 102118.00 107395.00 107740.00
96822.00 97360.00 105286.00 104766.00
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Used Memory During Active Expiration
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Future Works

- EREER , B/ HFE INTEF$H

* Set XIFTTERAIITHH

- {5F3 P97FFREN/SIMD E8E0NIE HFE 18XHME
+ = key KAIREMIHANAL



Thanks !

Any Questions?



