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Abstract—This paper addresses the insufficient emphasis on query optimization practice and disconnect between
teaching content and real-world applications in database principles courses. It analyzes existing issues such as the high
level of abstraction in teaching cases and the limitations of tool environments. To tackle these challenges, a teaching
design is proposed that integrates the domestic openGauss database with a smart logistics unmanned delivery scenario.
Practical teaching cases are developed, covering key topics including index optimization, join queries, and nested queries.
The proposed approach effectively enhances students’ abilities in query performance analysis and optimization.
Experimental teaching results demonstrate that this method not only improves practical competence but also exhibits
strong applicability and scalability in database education.
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@ JHP#E (customer)

1

customer(cid, caccountm, cname, cage
cregister, cpassword, cphone, caddress, csex
caccountb)

B : cid — (caccountm, cname, cage
cregister, cpassword, cphone, caddress, csex
caccountb)

gy AT e TR gy BR B RIUR A% 32 o B R, i 2
BCNF.

@ iTH# (orderlist)

BlUn— AT LA AT A A TR RS, T ARCIEAE B
REVRERER—MNZHRR.

Cregister

HHE

Cpasswor
Customer

Cphone

Caddress

ARG HHERE E-R E

ostart_add,
onum, osum, otime, pnamelist)

PREKHS . 0id — (cid, ostart add, oend add,
onum, osum, otime, pnamelist)

I3Hr: WA BONF. pnamelist NTURTE, HT
REARE, TR,

® L% (parcel)

parcel (pid, pname, pweight, psize)

R H: pid — (pname, pweight, psize)
JrHr: i A2 BONF,

@ =% (vehicle)

vehicle (vid, vmax load, vtype)

KA. vid — (vmax load, vtype)
J3#r: AL BONF.

® Wik {E 8 (deliverylist)

orderlist(oid, cid, oend add,
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deliverylist(did, oid, pid, dunit price,

dstart add, dend add)

PREKHF . did — (oid, pid, dunit price,
dstart add, dend add)

43Hr: i /2 BCONF.
® MliE-#%4< R (delivery vehicle)

delivery vehicle(did, vid, status)
PR 536 -
T ERNHARY (did, vid), J#/2E BONF.
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4. 1 RI|EEMMKL
(1) Beth i

TG, AT SQL SO PG E A I 7 1)
2 # R (customer) HHf N 100 J3 455 ; #%, @
ERRAP Y, B FE P IIMARSIFRIMAZR
SN BRI AL, ECNA R ZBOINA R 5] i &
W IARAL,, HAAd ] LIKE S&4 748 25 ) I 8 IE 47
YRGB, PR 8 R TN B AR R s, d
it EXPLAIN R 7 & A M A AR5 st 7,
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(2) KINE SRR

SEI6 1. {52 caccountm A 1179615 (7Y 27 &
5, BN R SRR NN Z 51 B E R X

PATUR SQL 1B

SELECT * FROM customer WHERE Caccountm='179615";

EXPLAIN SELECT * FROM customer WHERE
Caccountm='179615",

CREATE INDEX ON customer(caccountm);

SELECT * FROM customer WHERE caccountm='179615";

EXPLAIN SELECT * FROM customer WHERE
caccountm='179615";

DROP INDEX customer_caccountm_idx ;

AT HE 147 SQL tHA) A LLIR1S 4551, Wil 1 o,
PAT IS 8] 524ms .
[2024-04-11 10:21:12.491 CST] : [INFO] EERBEMCEGE : 1

[2024-04-11 10:21:12.491 CST] : [INFO] $147897E : 524 ms
[2024-04-11 10:21:12.491 CST] : [INFO] $4TEET. .

(did, vid) — status

# caccount1? cname 2  cage 2|  cregister 4| cpassword 4| Cphone

270778 179615 it 41 2015-10-03 07:37:54| 2M2tXhngNV1ZVVbIQ* MI 15967328051

2 $#117SOLBAIEHER

PATE 247 SQLER) AT LIS H, Wil 2 fis, 1%
B — MNP SRR

F

| Seq Scan on customer (cost=0.00..33493.00 rows=1 width
2 Filter: ((caccountl)ztext = "179615 stexdt)

3 F21TSOL IBAIEIHLER
HEIANZRSG, PATE 3-4 [Tl LIS 458,
Kl 4 frow, #RVERT AR 149ms .
[2024-04-10 14:38:05.441 CST] : [INFO] 32 ERARMHCRTE : 1

[2024-04-10 14:38:05.441 CST] : [INFO] $147848 : 149 ms
[2024-04-10 14:38:05.441 CST] : [INFO] H14TR...

4 5 3-447 SQL iEAIEifL
PATE s AT EEERBMAT IR, W 5 s,
i El

| iBypass]

2 Index Scan using customer_caccount]_idx on customer (cost=0.00..8.38 rows=1 width=135)

3 Index Cond: ((caccountl):text = 179615 text)

5 51T SOL BAEALER
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PRAT T

S 2: AWM csex ARMFTAHEIEREL, I
NP FBAINANZR S, HER SUIMAET & X & ReR
fRIsE o

PATIR SQL iEA):

SELECT * FROM customer WHERE csex='"%";

CREATE INDEX idx_sex ON customer(csex);

EXPLAIN SELECT * FROM customer WHERE csex="%";
DROP INDEX idx_sex;

PAT SQL BRI 1 AT /E T IS RIS 5, il 6 A
7N, B PR AT R [A] A 490ms .
[2024-04-10 14:54:34,588 CST] : [INFO] BfEEEANEETE . 1,000

[2024-04-10 14:54:34,588 CST] : [INFO] $h{7HI7E : 490 ms
[2024-04-10 14:54:34.588 CST] : [INFO] HATHEL. .

4 caccount1Z]  cname = cage %  cregister %] cpasswor d 4 ¢
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ENCT 100767 BER 74 2012-04-26 07:39%:31_Pq9x06dq+qlQanlxsep_ | 1851¢
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5 890006 100772 SReER 63 2019-12-17 20:23:00 @9d7eYEUpfg%Dyxb+1r4 | 1805
6 420008 100773 = 75 2013-12-28 22:25:20 8" BT8VETA3TWpwr$ms 1556
7 620007 100774 == 24 2008-07-09 09:15:05 BDYJUIXS"6f7ewn+4ql | 1450(
8 900006 100775 £ 26 06:24:00 (- JOH |1452t
9 280009 100776 HE 75 2001-01-29 04:55:25 gSN#$03)dPguehq0ssls 1819
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i
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Fox, B AN 358ms.
[2024-04-10 14:57:23.801 CST] : [INFO] EfEBMERNC=TET : 1,000

[2024-04-10 14:57:23.801 CST] : [INFO] #4755 : 358 ms
[2024-04-10 14:57:23.801 CST] : [INFO] #4TAET...
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4. 2 EERTEMK

EEE AR R M ERER, HT
BREZNARBOLSE, DRBEEENERS R, &
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(1) Beth i

B, @I SQL SR JEIAE A I T R i
% (parcel) FIfidi% {5 B & (deliverylist) 4N 10
JigA e s, i EWRSEYE, EOEEE N
SAFT AR AL, BT 2 ) 45 0 1 AR A 5 2 1) 20R
aj= AL

(2) KINE SRR

SEIG 1. A “ITHS (01d) v 28005 [T #h
PR, B 2 1) 45 A8 R0 e 5028 5o 29 RCR 1
AL

/3 RENGFE H customer il orderlist i ]

SELECT csex

FROM customer,orderlist

WHERE customer.cid =
orderlist.01d=28005;

/135 FE h orderlistji customer Bif [

SELECT csex

FROM orderlist,customer

WHERE customer.cid =
orderlist.0id=28005;

HATH 1-3 47, afLIERIIn R, WK 8 Fix,
AT I [E] Ay 683ms .
Ejﬁ%%% b ..
ERERE~ L2 2B

orderlist.cid AND

orderlist.cid AND

BEEERs v EEAEEAE
| - =

[2024-04-10 16:52:31.863 CST] : [INFO] H4THET...
[2024-04-10 16:52:42.391 CST] : [INFO] Efe2BACRITE : 1
[2024-04-10 16:52:42.391 CST] : [INFO] 178978 : 683 ms
[2024-04-10 16:52:42.391 CST] : [INFO] H4T7RELD...

8 £ 1-3 17 SOL iBA TR
PATH 4-6 47, "M BIIFEEE, WK 9 Fiow,
AT ] 929ms .

ERE | es

BEERBREB=~R|T 2| E
tagsmE - SENEERE

-
=

[2024-04-10 17:01:55.676 CST] : [INFO] H47RET. .
[2024-04-10 17:03:02.457 CST] : [INFO] e BpNCETE - 1
[2024-04-10 17:03:02.457 CST] : [INFQ] H/T8TE : 929 ms
[2024-04-10 17:03:02.457 CST] : [INFO] #4TRELD...

B 9 % 4-617SOLiBR)EHLER

JRR AT W SRE R & 2 AR, EREN
72 sz A w A PERE . B EIEIL R, BRSTRUNE
RIACZERE AT, 7] LD Hg A E I Y
REmEWAeE. 0T 2RER, SRR ENE
A AR = 1 RE

SEEG 2 VEEW TR TRV 2R 3 A2 KR
WHREAER” , R FE R X EHRCR AR,

I8 R A ) -
SELECT c.cname, SUM(0.0sum)
FROM customer ¢
JOIN orderlist o ON c.cid = o.cid
GROUP BY c.cname;
MR ERRAEREE )
SELECT c.cname, total_amount
FROM customer ¢
JOIN (
SELECT cid, SUM(osum) AS total amount
FROM orderlist
GROUP BY cid
) 0 ON c.cid = o.cid;

PATE 1-4 17, WL LR, WK 10 o
N, IBATHFEIN 1s.

[2024-04-10 17:02:54.876 CST] : [INFO] $FaRT...

[2024-04-10 17:16:43.294 CST] : [INFO] E/ERIHATITRATAL : 1,000

[2024-04-10 17:16:43.294 CST] : [INFO] #4877 : 1 sec
[2024-04-10 17:16:43.294 CST] : [INFO] HUTAEH...

= sum ’_i
Xx 18813
2 EE B840
3 |EB 2096
4 BEE 2562
16 #0iE 620
17 #= 543
18 fEE=E 1323
19 %1 565

EREHESEATE]: 2024-04-10 17:16:42.113 CST  |B5E1,00047,

10 £ 1-417 SAL iIEA TR
PATH 5-11 47, "R REIn R~ R, i 11 fr
N, AT E]A 386ms.

[2024-04-10 17:39:50.831 CST] : [INFO] EfEBMRRNHEZITEL : 1,000
[2024-04-10 17:39:50.831 CST] : [INFO] #7518 : 386 ms
[2024-04-10 17:3%:50.831 CST] : [INFO] $f7RET...
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PATEE 1-6 47 SQL A, HRILER, Wi 12 fr
TR PUTH Sy 558ms:

EEE
EEERRE RPRooaeB3| 0P| 5|E
mAEEAE v BEAEEAE

-

51098
58260
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= total_amour‘lf..i

Tl 753
2 == 790
3 == 696
4 I 2602
5 BEE 969
15 BE= 939
16 BEE 974
17 EE= 110
1ia shis 1214

EEHEESRTA): 2024-04-10 17:39:50.430 CS

B 11 F5-11 17 SOL iBAELER

LR a3 b BB — N E W ER AR
customer FA orderlist FTHITREL, FARIEIHHE
ARRHAT S R A FEARA S ISR AN,
BB RS GE . FN, KBirE 8N ERE
PIT HS S R HIIN F B, R HEEA o.
RJE s B customer TAF A &5 Rt 47T 1E 42, IREUH
WHEL AT RS SHUE NG R, EEZEA, &
BOR A R EE AT A AT IS AT . s A
WP, WM T ARG AT, IRk RE
D9l B 2R AT AR 2 AT RCR AR, RS
B, WO A LB

4. 3 WMEETEMNKL

IREEWRIEE MNEENTREE S A
EAW. JANE SO ERR, AR T
&if). SQL AV ZJZRE, BN TsMbE T, T&
WIS SR Dy AR A A 56 A

(1) Beit 8

T, @I SQL SR JE I E A 7 0 )
VH P E K (customer) - 1T B% (orderlist) FIi] B 1%
# (deliverylist) N 10 JisEdh; #F, Bl
WRFHIE, WEYTFRTHRES AN LRERH
B W R AR A, PO IR B A SR T 1A%
1, LRSS AR R R, P
EXISTS B NOT EXISTS X %% i %50 [ 540 .

(2) KINE SRR

UG 1 AE A ORI SE T B 1D=3072 FITH 9%
F D7, LA A A ) A AT R B AR N AR AL
AL -

/45 BB A W SQLE )«
SELECT cid
FROM orderlist
WHERE oid IN (
SELECT oid
FROM deliverylist WHERE pid = 3072

)i
1A% R A W SQLIEA)
SELECT cid
FROM orderlist,deliverylist
WHERE orderlist.oid =
deliverylist.pid=3072;

deliverylist.oid ~ AND

22028
766006
56095
25702
8584
8724

- NIENER- NET RS ERENE

i seAlEl: 2024-04-10 18:34:45.323 CST  ZRENSHT, 558 ms

[2024-04-10 18:34:45.906 CST] : [INFO] e BIANERGTE : 8
[2024-04-10 18:34:45,906 CST] : [INFO] {78318 : 558 ms
[2024-04-10 18:34:45,906 CST] : [INFO] ${TRET...

12 £ 1-61TSOL iIBAIEALER
WATE 7-9 17 SQL iEA), 534558, WK 13 pr
7N, HATHEIA 312ms.

B g s 2|
EELEEAER
as8ERg ~ FRNEERE

‘76606
56095
22028
51098
58260
8724
25702

CRRENAR- RN RN ARE N

EiFiEacATiEl: 2024-04-10 18:2%:23.800 CST  FEENS{T, H312ms

[2024-04-10 18:29:24,127 CST] : [INFO] SR BANEREE: 8
[2024-04-10 18:29:24.127 CST] : [INFO] #TEHE : 312 ms
[2024-04-10 18:29:24,127 CST] : [INFO] HUTAE..

13 55 7-9 1T SOL iBAIEER

JE R M e 3T orderlist e HIREAN LAV,
AR R —IK deliverylist &, ZCRAEHL T A LA
M SOE AR, RO 2 22 U I BT A AU,
MiEEE R A SmEh—Ik. BREREL T, ik
fEREREN. FEFEENS, EEARNMIRES N
15 2 ) B 25 RRASUT A — €A B 25 3R 1
J B T 400 22 5 B 0 BAR S 0 SR 7R ELARAIE A )
25 F R — 2, 7] BAf# A ORDER BY -] 45 & 5 2 1)
HE P LI et DR 5 SR 0 oy — Bk o

S 2. VEEW DK T IRV ONE I HIE
A NT 2 VTR ID” , ERB R B A ) 2544 R I
7 B2

HEEAF N D9 5 0 145 5 T oot P B o 47
SELECT oid
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FROM deliverylist
WHERE pid IN (
SELECT pid
FROM parcel
WHERE pname = "% }'
)
AND dunit_price <2; )
VRPN S A Lt 0 R 5
SELECT oid
FROM deliverylist
WHERE dunit _price <2
AND pid IN (
SELECT pid
FROM parcel
WHERE pname = "3 '

PATEE 1-8 47 SQL 4, HEILER, Wik 14 fr

7N, IBATHSE]N 473ms .

-

74395
94375
75617
90430
37610

||| o g

12 99854
13 19883
14 94856
15 56633

{EngiEaratiE: 2024-04-10 19:58:52.311 CST  BREY85(T, 473 ms

[2024-04-10 19:53:10.087 CST] : [INFO] BUTREL.

[2024-04-10 19:58:52.804 CST] : [INFO] e EAERTE : 85
[2024-04-10 19:58:52.804 CST] : [INFO] HATEHE : 473 ms
[2024-04-10 19:58:52.804 CST] : [INFO] HATRET...

& 14 #1-81FSALBATIALER
PATEHE 9-16 47 SQL iEH), HRI5%, WKl 15 fr
N, PATHS BN 243ms .

[2024-04-10 19:53:10.087 CST] : [INFO] E(ERHEANCETE : 85
[2024-04-10 19:53:10.087 CST] : [INFQ] H#4THHE : 243 ms
[2024-04-10 19:53:10.087 CST] : [INFO] HATRETA...

&

174395
24375
75617
90430
37610

[N RRRNE

13 19883
14 94856
15 56633

BRIl 2024-04-10 19:53:09.827 CST  GRBI85(T, 243 ms
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