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Abstract

The cloud-edge-device collaborative architecture serves as the foundation for applications such as smart manufacturing
and smart cities, with collaborative computing as a critical supporting technology. Within this architecture, due to the
diversity and large scale of data, traditional data management techniques struggle to support real-time querying of
large-scale data. To address this, this paper proposes a database pre-aggregation method tailored to cloud-edge-device
collaboration, utilizing an automated materialized view generation strategy to achieve data pre-aggregation and
improve real-time query performance. Experimental results show that this pre-aggregation method reduces query time

by up to 68.45%, significantly enhancing data query performance in cloud-edge-device collaborative architecture.
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TEEERIE 4 SQL & EA NN, WiE
Eoa iR e RN S KW ASE 47 DO i B
21 1 350 > episode J5 il Zr 45 SRk 5
o ANSZIGSIBLAY DQN MR A B B 25
NEESFE, ZB T Q1H W 2% B I
— AN R SR R U R 122 S R

W AN 1) 5 3] SR AT i, 43
B A =S E M G E A 05, 0.01,
0.003. 0.00001, 91 41 & F A 0.5,
batch_size N 256, e — %7 28k %&£ & %
epsilon 7 0.3, ZRECZ>] 22 il 24 1 4 fir
N, AR AR 2H % episode (HHT %
NERR D, IRl FRkiz), Pbbr
N ARSI A

LSRR EATE (WL E
190.5) I, MR AR T I 2 HEAT R
IR, XSG BEARE,
TR WS d 22 B 240 5, HETTRES
BT Tk WS B i 0 A%, T 2 E R 2 (]
W5l

R, BRI EGEE (LR
R E 19 0.00001) B, WRLEH, (K
ST LA R B E
B, KRR 2 S ROR A, BEALTE
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b, ALK B R 454 1 55 20 5 T
N—AFRE, DUMERE A SR A2
T ARG, BT AU AE B R
FEEH AR P A0 I s e AL 1

{55 FH DQN A5 0F AR ok 114 i 326 400 [T 6 4 7
WP, I 5 EA K SQL &z AT N
(] AT H o FED AL I ) SE BR A AR
LR 4 1 A 4 A HEAT WA 4R 1F
SRAT LUK E i) SR 1 I R P B AR, (H
Z=mRnEEREREEZN, H
e R SR FE I F JE X € 1 MB, 100 MB,
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i, X Ee AR I AR BT G 2

B, WIOBHE ﬂ%ﬁﬁk@ IR
VIl ek se (3F43) GBI 5 TR o

PLHC A ) — AN A0 O B, 25 H
N [['10a.sql', '10b.sql', '10c.sql', '15a.
sql', 'l15b. sql', 'l5c.sql', '15d.sql'l, [
AND cn.id = mc.company_id\n', ' AND
ct.id = mc.company_type_id; \n'l].

X FE 78 10a.sql. 10b.sql. 10c.sql.
15a.sql, 15b.sql, 15c.sql. 15d.sqliX 71
SQL & ) & A W 1B 8
company_id AND ct.id =
type_id i en, mc Ml ct 34K 5 HKE HER
JSZ R 28 47 A 9]

PRt T AR 4 0 i 326 A0 1 R X R 7

cn.id = mec.

mc.company_

SQL # i A y oy I, AR B AR
AR EFBEASR, 5%63% DQN EA 2
B, B, i X B 10a.sal,

10b.sql, 10c.sqliX 3/~ SQL 2], s —
A g s A0 &) 6 B2 10a.sql. 10b.sqgl. 10c.
sql. 15a.sql. 15b.sql. 15c.sqgl. 15d.sql
X 74 SQL A,

ARG B AW SR I, D A Mg e 1AL 1
PR B [ Wz AR 22 AR A, 2RI
DQN R, 435l 58 & A AR U = SR B fr
xS I SR B AT e, ARBUR IR
YA 55 o (o A ide 198 O e B A0 1R E A7
MBt, A7 EHTERRIOR, F5Rae
#1134~ SQL 2Ly Hr i 20 20y (B HE
la~1d. Za~2d. 3a~3c. 4a~4c. b5a~bc.
Ga~6c L)), [ F ML AT IS A R AL
RS WE 6 fim. ATLLEH, la~ld 5
Sa~be B2 1 22 iy I (R # I A W] 2 A2 1L,
RO 7E DQN AL e ML AL I S e, I

B — DAL REXS 1% SQL # iR HE1T
P, AW I AR, S AT B 1 5

IEW%WA%%%£WMT%W@KE
DA i AR LA s T 2a H 2
Bf R e I T A ), Hp Ao B g Al =
AU AR AR AR, LR
W25 RN A EEA T O, ik 2a 1
TR AT ; 3a. 4a. 6a 0107
A —E otk , H R BB 8 A7 it A
WH—H M ER, B,
BNk, f#i ] IMDB/JOB #8451 4>
TRATI), W A A IR S HEAT P AR P ek o
SR 00 A BRI A AL e R 4 M i i T
WAL 1 SCAR B0 5 4 0 RE A U9 E R

[['10asql',
[['10asql', '
[[11asql’,
[['12asql',
[['13asql'.’
[['13asql',
[['14asql’,
[14asql’,

"10b.sql', "10c.sql], [ AND tid = mcemovie id\n', '

"1bsql, "11esql, "11d.sgl], [ AND Itid = mllink_type id\n', '
"12bsgl, '"12¢.sql], [ AND tid = mimovie id\n’, '
13d.sql'], [* AND ct.kind ="production companies\n",
"13b.sql', "13c.sql’, "13d.sql], [ AND mi.movie id = tid\n',"
"14b.sql’, "14esgl] [ AND ktid = tkind id\n', '

AND tid = ci.movie id\n', '
10b.sql', "10c.sql', "15a.5ql', "15b.sql’, "15¢.5ql", *15d.5gl'7, [ AND cn.id = mc.company id\n', '
AND ml.movie id = tid\n', '
AND tid = mi_idx.movie id\n’, '
" AND itinfo ='rating'\n", "
AND it2.id = mi.info_type id\n',"
AND t.id = mi.movie id\n’, '
"14b.sql', "14csql, '18asql, "18b.sql’, "18csql], [ AND itl.id = miinfo_type id\n', "

AND ci.movie id = mc.movie id\n', ' ANI
AND ctid = mc.company ty
AND tid = mk.movie id\n', "
AND mi.info_type id = itt.id\n’, ' AN
AND it2.info ="release dates\n", " /
AND ktid = tkind id\n', "

AND tid = mk.movie id\n", ' AND tid = m
AND it2.id = mi_idx.info_type id:\n]
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