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write/read/send/recv J
epoll/busy poll M 7 N
@) Post Recv WQE (D) @ M b
Kernel Poll CQE Poll CQE Kernel
L JRL 2 Post Send WQE \ y
RNIC RNIC
cQ RC/UC/UD QP cQ )

@3 Transmission

QP : Queue Pair (—BT{EBAFI ) WQE : Work Queue Element ( T{ERAFIFEITTE )
CQ : Completion Queue ( 5EBASI ) CQE : Completion Queue Element ( 52BBAFIFHAITTE )
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> Using RDMA efficiently for key-value services (SIGCOMM 2014)

fxdkey-valuefRSFIAwrite verb&iXigsk , FFAUDEHEIEDR, TAYsend/recvitiEIR
[EIEE.

» FaSST: Fast, Scalable and Simple Distributed Transactions with Two-Sided (RDMA)
Datagram RPCs (OSDI 2016)

FXIETFwrite/readEEMAI D N EFSUMBE R AFEANRITEZ:. 7 B4EERaRR
FFAtwo-sidedfysend/recvitiERRIR.

> Efficient Distributed Memory Management with RDMA and Caching (VLDB 2018)

I HEZ=RER AR Hsend/recv verb3LH TiEHE S 89ER , RASFIBwrite
verbSCHIERIEH.

o FHERE

> SRR TERERSENM AT KERNXI UL XM RS IE T | AMaisks

S EN MRS EIRARIET , MESIETOSMAMET , XMATUEER &
HEEAEH.

SIGINI--https://dianshenseu.github.io/year-archive/ 8



SCHG4ESR

SIGINI--https://dianshenseu.github.io/year-archive/ 9



P RRBEE R ME R

O A2 N AR E A EER SIS S SN

> ITHARIAERINERFIE |, BEaliStREEE NEE
SHASUR KR BrdmalFtt | IREMNBMEE

O RO
> ARG EALERIR AR SrdmaSSIIIRIR R ?

> ATAZrdmaRIitese  ISERIIENAIEREWN ?

SIGINI--https://dianshenseu.github.io/year-archive/ 10



AR BB DM R

O AMEERIGEE A EAINAFFIESrdmaZEHIT N KR ?

> A LEENBHARIGERESEIIRDMAZEL , TER
HERDMAZEHYRIEHUHIFRENRT M AR B 1.

> TRERDMAZMNTIZEFSNRMEREEXISEL , DS
JRESEIRIESRIG I M AN FFFI%E

> FTEANSE, RITIHSERERIS N SHBIEEERT
XIMHIN FRRFIERIBE AR R,

SIGINI--https://dianshenseu.github.io/year-archive/ 11



AR BB DM R

O 2NABRIEE AEmEBIMN B ESrdmas i KR ?
2551 -

> Inline/Non-inline : inlinet&={ AT LA{FE&UEBMEE K1X153K
( WQE ) —e&iXEM£ , BeER>—XEEEDMARTTE
, BHERERY , (BERERES TR XN RIVEEES,

SIGINI--https://dianshenseu.github.io/year-archive/ 12



P RRBEE R ME R

O 2NABRIEE AEmEBIMN B ESrdmas i KR ?
2451 -

7

Application

\.

Inline

one

® @
[ Kernel J Poll CQE Post Send@QED

N\ Non-inline

(RNIC

CQ QP
\ J

SIGINI--https://dianshenseu.github.io/year-archive/ 13



AR BB DM R

O 2NABRIEE AEmEBIMN B ESrdmas i KR ?
2551 -

> Inline/Non-inline : inlinet&={ AT LA{FE&UEBMEE K1X153K
( WQE ) —e&iXEM£ , BeER>—XEEEDMARTTE
, BHERERY , (BERERES TR XN RIVEEES,

> RC/UD : RCEZERNREE— T —BEHQPZ A iER
, MUDRIVT , — 1N QPEILIFIZ1NQPIESE | UDAXF &
AMTUEHRE /NG EH.

SIGINI--https://dianshenseu.github.io/year-archive/ 14



AR BB DM R

O YRS E AE=EAIN FFIESrdmas BTN R ?

25451 -

> MNAERFR , BIEAE
HIEBRIXTELSCIR 15 F

inline/non-inline & %

SHFE|RNXTMAH

Latency(us)
= )
L (] n

1 N 1
%HEEIJE‘-MK%%' tlﬁyu 10B  64B 100B 200B 220B 230B
ZIKZZOBL\)\—FH/\J;&}E@, | -Message Siz.e.
Eiﬁ‘é‘inlineo =+inline -snon-inline

(a) Inline/non-inline
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se) . WTERT B TRAEOETEQPHE FIHEILENLY , GEIE
HER RIS SRS A NUR R B S EEAUER B R,

12 12
g 10 2 10 . —
Q
s 8 E 8
*g'. 6 E_ 6
© 4 @ 4 . .
@ 2 o 2 — |
= 0 & = 5 3 = 0 b * o $
1 16 64 100 1 16 64 100
QP number QP number
~+32B —1KB —~10KB ---100KB ~-32B —1KB —10KB ——100KB
(c) Connection type RC (d) Connection type UD
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---m-

enough >10KB epoll

- enough <10KB bpoll F
- lack epoll b/' J
- <64B inline

- >64B Non-inline

m signal

m unsignal

] 1>n  <4KB  UD+SEND ‘

RN enough lack 1->1 RC+SEND

m enough enough 1->1 WRITE

m lack enough 1->1 READ

| control [T lack < 1->1 RC+SEND

| control [INFYS lack > 11 READ

[ control NI lack 1>n  >4KB  RC+SEND

m enough enough 1->n >4KB WRITE

m lack enough 1->n >4KB READ

| control [EENPYE lack < 1>n  >4KB  RC+SEND

| control NPT lack > 1>n  >4KB READ
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> ONFITR

1. Mtype==control? > NEHIMTSEE - 1,2,5.6

2. CPUl==enough?

3. CPUr==enough? > KA -

4. CPUI<CPUr? 5 is false —> 7

5. CF==1->17 2 is true —> 8

6. Msize<64B? 2 is false or 1 is true —> 3

7. Msize<4KB? 2 is false and 3 is false —> 4

8. Msize <100KB? 2 is false and 3 is true and 1 is false —> 9
9. Msize<1MB?
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Algorithm 1 DT Construction

Input: decision conditions set S., dependency relations set
of conditions §,.
Output: a Decesion Tree DT

I: Choose S!, §2, S as the first three decision nodes out of
order and initialize depth = 3, update S,
2: for each branch in current depth do

end if
: end for

3 S + search S, with S, e

4 if Nyfeize iInS,..>= 3 then

5 current decision node +— C,,,

&: See = C,p, . . . .
7: else . . . .
8: current decision node +— C,

v} Scc —_ Cr ° . ° o
0

1
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PRI
% v’ read + inline
v UD + write
v UD + read
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Figure 6: Throughput comparison for 48 byte key-value Figure 7: Latency comparison for 48 byte key-value
items items
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