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(57) Abstract: Provided are a B+ tree access method and apparatus,
and a medium. The method comprises: when a B+ tree creation in-
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8101 When a B+ tree creation instruction is acquired, determine whether
there is an idle underlying tree file mapped to a DRAM

§102 Store underlying data of a B+ tree in the underlying tree file

$103 Create a new target underlying tree file, and map the target
underlying tree file to the DRAM, so as to store the underlying data of
the B+ tree in the target underlying tree file

$104 When the number of layers of the B+ tree is greater than or equal to
a preset threshold, store data, the number of layers of which, in the
B+ tree, is greater than or equal to the preset threshold, in a preset
storage area

AA No

BB  Yes

tree file mapped to a DRAM,; if so, storing underlying data of a B+
tree in the underlying tree file; if not, creating a new target underlying
tree file, and mapping the target underlying tree file to the DRAM, so
as to store the underlying data of the B+ tree in the target underlying
tree file; and when the number of layers of the B+ tree is greater than
or equal to a preset threshold, storing data, the number of layers of
which, in the B+ tree, is greater than or equal to the preset threshold, in
a preset storage area. On the basis of the data structure of the B+ tree,
for reading data each time, the underlying data needs to be accessed.
The access efficiency of the underlying data is effectively improved
by means of storing underlying files in the idle underlying tree file
mapped to the DRAM; and the utilization rate of DRAM resources is
increased by means of storing other data in a storage space other than
the DRAM.
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B4 o K F R T A& TR B 69 2045 74k 270 50 148 64 70 X 3 635

Fprik B+t e % = B R AGHAE ik £ DCPMM A 4 ;

F Pk B+t e 5 = B R HIB Ak 2 TR a9 AR S,

ik, EPTIARIRE| B+t E84AaT, FIWT 2 T A w4 3] 1 68
&R I A ZFTAE L%

¥ Frik DCPMM A 73649 i B AL AR 4 P ik Best e 5 & 5 2.

ik, PRI PTIA BA 64 KB SR A B BT IR R EAT AT 6,45

¥ Frik B+t ah R B3 IB % BB AT AT B A F &) BT iE R ERT A Ak
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ik, EOIEEH A,
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F w415 DRAM A 469 5 R 69 R B R A BT, N E 23 2 —A B AR R E
I, % B AR ER S £ DRAM W4, DME T35 B+t ey &
ARG R B ATRER AT . 8 BHtag B3R T RS TR BEeT, 1
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FRAAURFE, T ARIE Bty B 3 E,

Bt B 48R

AT BEA R ARL I KB, T @S ZEH T HTE A W
B E N E, 2mH i, TaME e B AL R eg—ik
4], T AAREBHAARL R, ERMAHEEMTHGIRT, &
BT AARYE X S T B RAF A6 T

B 1 A AL R B RAG —FF B+ G AR 77 ik 6 A2 B

B 2 H AL R 5645 FR A GG —F BTG SRIBAS B 7 iR 0 AR

B 3 2h KK A KGR —FF B+t o) HFIREA B 922~ & B

B 4 2h KK PR KPR —FF B+t o) GIE B a9tk M~ 2

R EH TG X

TFTEEE o RL N ERG T M E, AL EHRSG TR T Eit
ATHRE. TEWFGE, BR, PTHE 6 LB R L B —3 5 L 31,
R R EHA, KT AL F 6952346, KA AEARA N EXA
kA M T SRR T, PTRAF OGP B R34, A8 T RLPRY T
Bl.

A TAERBARAIRGAR] EAFEBRELAFTE, TOLELWEFL
R E T K3 AR Pt —F 69 1E mit o,

FETR, WANBREY ZHRG TR —F B+ IR T k. A 1
A RK R B RAE GG —FF BTG AR T R 6 AR, T ik 245

S101: 3RERZ| B+#te| 840, I L T HEBAE] DRAM A A4
7 R 64 JR B S

4 A A4t 3] DRAM A 69 = R 69 kBT S B, 35180 DRAM A
B AT VA B T A4 Bty g, BT T AAT S102.




10

15

20

25

WO 2021/159711 PCT/CN2020/117331

4

L NGB DRAM K 7469 = IR 69 & B SR, 5080 S AT 4
DRAM K A% RAJEJ T 448 B+ateg AF, shit =T eA 4T S103,

S102: 4% B4 6 & B $L 3B 74 2R B AT A,
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KT B+t e 2B 24, B REIE IR E 2R ERIET F), Bk
RSB 19 6 R BRI, 383335 R B A ik 2 8 41 3] DRAM A
09 = R B RBEAT AR, ARG RIT T REEIE 0G5 F BOE,

FRHAEL, HATRETRS, ERLAEE T, 53 F a9 R EH
T AFARVE B AR EM I, ST A AGTE, FTENBAFREMN IS
JR BRI A3 R T AR BRI X, BH ARG ERHER A,

S104: % B+#teg B K T F T HL SR, W4 B+#td BE& KT
R T HL BIME 04 2B ik 2 TR 5014 2049 A0 X 3.

B+it LA % B, KRR EHRSE T, TAK Bt egIBHAT
TE)ERGR] 5, 7B &R IEALT P IR F R SR T £ 57, A,
ERYEES NEY-S LR &iFcry ¥ NEE AP

EERERF, TAK B+ RISAHASE —BER, §F ZERFH ZEK;
H, F— BROHIBEE A REHIE.

JE B+#ta i, JRBEHIEMGS P R S, B, EALH EE
Bl kB SIE A 4t 3] DRAM K A 69 = IR 64 KBRS

% B FE T S BIFAM A FA4EH (DC Persistent Memory Module,
DCPMM) £ Device DAX B X FTA LM EH LB AR, BERHT
DRAM A %, Device DAX A X T ¢ DCPMM 214 T vA A 4£ £ DCPMM #
B ERZLNEHRSL T, Telds B+ited $ = BRI A% E DCPMM
N,

A T #6935 %) DCPMM #94% 8, # % DCPMM F R 6% %, T
B4 69 5 = B B0 B A Z TR 69 AR L P
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K, KE@WELMFFREIMEAD S ZER, BRTHLELHGHE



10

15

20

25

WO 2021/159711 PCT/CN2020/117331

g
Y hF = BR,

B LA ARG ETUA E, RIRE| B El 3840, FIo 2T A Ek
13| DRAM W 764 2 W6 RBERT XAF;, 3 28 3] DRAM A 7692 R
QUREAT ST, BT 2L LB BT 69 R B AR Ak 2R BT SUMF. SR
F 1A 3] DRAM A 7464 % IR 64 JR B AT AR BT, W E 247 & — A B AR B
XA, 06 B AR EM TS £ DRAM W4, WAETI B+Hag k&
B E B AR EA T . S BATeg BEK T R EF T HX BART, N
F Bt A B K T A TR B 09 2038 71k £ TR R T 69 AR R 3k, A&
T B+t eGR4, B R BAE 691 B E AR E R AR 19, B LR ESK
PEARTT 1) 6 R HAR % 5 183344 K B I AF A 2 e 41 2] DRAM A 769 5 1) 64
JRERT I, A G RAT REFIE T P R, W B4 P IR R E IR ST
69 28 SABAIT 1P 6 RBARST AL, A T &S DRAM W 469 & A, T A
¥ A€ B Ak £ R DRAM W GF5h ey k218 4, B4R AT DRAM W4
TR AR F, T ARIE B+ ek B 2%,

JE B+t e A A, JREFIEAR T 9 69 K B A I, BT AR
BHAE AL DRAM WAF, MUE AR 6939 K, BHiey RSB
RV IREA P T, T #5 DRAM A 48948 %, B, £EKEIN
T STA AT DRAM A 45 89 R Z AR B IEATIR, AR T T A 45
52 DRAM A A ¥ 69k E 238 Bl 424 £ DCPMM W 4 .

AT RAFAE RIS E, EEAAREILF, Tl DCPMM A 4695
PEBAEEES BT EEE. DCPMM A G684 R3RE D BHE A
256 FH, B, TS —A B+RH AW A TR E A 256 7, LBH 256
50 B A — AR IR AR

FEARL A EHPF, T A B+t o R B S IE BT BB 6 KA T
P AR A B, B, BT ESIE AN F AR T — B R
B0 AS M bk

ERRERAT, BATETALE—A 16 FF 4T EXFRE 154
WA, PEXOSTEARNFRE. P, FEAR QTP LA
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Wbk, AR E| et T B TS e AR AE, AT TR AR, A
BEAE ST T A B4R T — BT R0 hAS Mk,

4 3RIR B $038 B AT, T OMRIBSIE 10454 P 45 698 4k,
BT B, ARIEART AP @09 A, A et Tk SRR
et R R A9 SR .

RLIHLER, B F2E ) B3I, TSR B IGF 4P 8 4
KB . ARIE I M, TTOAR B XA A TR, SR
FUEIE S ARIPART B A Ak, N A R ER XA E RN AT, RIERE
B P AR T B P A mAS Mk, TTAE R TR A, wRARE 3
B EMRT RN T A, NAUKIEERRE 3 B PR 5 691m5
Hodk, MAiREF 4 B XA Akt iz H SRR A AE+FH 5,
WGk 34T 5 BT 267 E. R S BN EMAREZTF N A, MiEA
FZ BB RNNG, s Bk, AR BT W A, REHT
GG AE 3T AR 69 RAID 493 sk, 257 A IR B wtF 9 & P ad AL 69 B4k
K.

B+A 69 AR A B R - 0 E R AEETRE 942 E, B F 24 Boited
FAER, TTOAIRRBAML E W T B R BIBEPTEGGALE, AR
st B+ P BB 69152, Ao B 2 BT b KA I 56 ) R A 69 —FF B+mfad 4k
BB R AAER,

S201: HRIB|HABE 24840, FIBF DRAM WA+ 2 & A 4£5 4 4%
W& BAG A 45 A 69 B AT AR IR B eg T AR,

4 DRAM W G 475 23455364 F 45 7 699 S AT AR L B g
BHIE, M PAT S202.

4 DRAM WG F RALL SIS BA A F 4547 0470 EARIR48 T B 49
TEEAE, WE BT ESRE T BEIEPTEVALE, BT A
AT S203.

S202: ARYEFLIENEILAR A 45 T 693 3E , AT B BIRIATIS L,
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FAG BB 047 SRR B IEARE,

P ELAIEAMAE DRAM A4 Y, &5 4 DRAM AAHTR, HTHR
F+ DRAM FR &G AR 2, TS G 697 3B E B IEARE, DMET 5
LT VA3 RIRR 6 Bl B et a5 w4 £ DRAM A 4 X B A IEAR& 69 4048
it# £ DCPMM W & ¥F.

S203: #|¥r DCPMM W A ¥ 2 & H /£ 5 HAEA5 548 4 F 548 69 5 84T
PAR I B dy P R

L DCPMM W ¥ 78 5 #3845 B A5 4 b 45 4 697 B AR I Beay
BB, MPAT S204.

FEAR K B 360 % , BHAT6G 303545 B8 R F) 69 B R A0 5 4% £ DRAM
M 4. DCPMM W A B FX 69 A2 & %, 4 DRAM K A& ¥ 125 33815
PAS AP 3G A 697D B AFIRAR IE By T B 4038, S H DCPMM A 4 F & 14
5 ARG A A P BT T B R B GG T B8R, NPT EIS R
09 EBIE R TR AR FL P, BT ST RABRAT S205.

S204: ARIEHAENE A8 4 F 45 F o9 BB, AT BB AT H

S205: BAEE ¥ 5 HARS IR A T HE T T SR A4 R ELEY T B AR
I E DRAM A4+,

w T AR P QA R A HATISB, Bdk, HATES R B4R
Bl BT A T R, BB 5B AR A T 6T B ARR
A8 I B 69 B AR RIE DRAM A .

S206: IRAEHAEME AR A F 45 7 9 B EIE, £ DRAM WA F Tk,
TR EIE S, FTIE B 8T R R B IEATE .

LB EAS I AGT S AR A2 DRAM W 4 R EFE A& F 0T, 15 5UB 89
T EHER AL DRAM WA+, & DRAM A ATRA R, HT#%L
GG B KEE B F DRAM A A48 %R, BEE AL £
¥, T ARG E DRAM A& F 6945 50U 69 284838 B IEATIR, wMET
J& 4T A3 R IRIE 64 B BT 18] 44 et £ DRAM A A ¥k B A BEAr & a4
it 4% £ DCPMM A 4 ¥ .

LT AT A DRAM A AT 335384, # %7 Batedsds Kt
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Bl 3 h KK B KGR —FF B+t e FIRE B M &H, a5
B — RT3, BT 32, AR 33 Fe AR T 34,
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