Pavay = N ——
= 3K SQI— ==
SQL i F R BIER A MBI F B HTE S, BRATESFE ¢, 2507 40 24
M. SHABGREE SMLL, SQLIES 5V HKsGE L, AR EIE. SQL
B E TP EAAT, AT BUR BAR G RE T = AT o SR 12 B A T s A St 17 8 28
TARART Z R A PE g S SQL HERINIAE

A EENEA:
e SQL #EH

e select, insert, update, delele i&H]
o null fERJALEE
o HIERSBURISH

e idenity %
o AR

o MK

o JFHI

o [A] XA

3.1 SQL #f%

SQL %= 1 1BM [#) Donald D. Chamberlin A1 Raymond F. Boyce 7%, Fi-T# System R
I H FsE IRV R, T 1974 kAT, HEA) B BRI RN A R R A SQL iE
B ERAEEAR . SQL A T a1 B2 1 75 T AN @ A% 4 (1) T e 2 1 7 s i 8die - 1979 4%,
Oracle /A @ (24 1A 7 44 #7 y Relational Software, Inc)#k H 1 &5 —AN i Ak 5% 2 50 227 i
TS IBM AFFEEM SQLIES .

b S8 R B FE T2 AH FH, SQL 1B & BN AR EERAE1E S, JFT 1986 4FH ANSI
HHAT T ALk, BN SQL-86, 1987 4E4 1SO #:5%2. SQL 15 & MIhRE AW 78, HAoxvkthpbE
ZAWHES, AT EHTARIE Y 2011 4 A& AT R SQL:2011.

HHT AN EE PR ) SQL 1E F — MG SRR SQL-92 AR - B4y, HAETEE LIk
ARETEATHT

SQL 7 Structured Query Language, {HHIhfe iz AR THeftdill. &5 b, #&H
g, SQL —Mar NLATF =3k

DDL: Data Definition Language, %#i € X iE 5

DML: Data Manipulation Language, ¥3E##MiE S

DCL: Data Control Language, XdE+HiE 5

DL = 2RE S I ThRER 2 EHE A I N R TR

&3-1SQLIBS ¥
Ve FEEA Ihe
select AR AR
update B R BIE
DML | delete M BR A 1 s%
insert XA INHT il 3%
merge A A HU IS IO B il %

1



create B X G, sk, M. R5l%.
alter A6 OB 0T G SL, i SRS I Bl i 471
DDL | drop TR B ths ot 51
MBI AL, A2k delete fil
truncate s
el grant X PR T BURR
revoke W =T P AR

DML & & W JLAMERIER T insert 16, HAl LMW A #. ERKZ, X DML
BH), TEAPITEEANE R E S, AT, R ERESAT RIS AT S, 1M DDL
A R R PAT VARG A, SR 5 BT

Oracle % SQL &5 4 NLA T L.

e DDLiEf)

e DML iEH]

o HEEHIES]

o UEEHIIES]

o RGEHIES]

e iR AR SQL A

7t Oracle ', DCL f %7t DDL #'. [ 7 BALJLAMES], Oracle [ DDL &G 4HHAT &
THIIRER audit. noaudit iEF), LARESIIVERER comment 154,

Oracle #1f) DML i F5 2 A $ AT+ R explain pan P I 2% 10 F 2 7 9] 38 2 22 1)
lock table i&f] .

TE 55 4B J7TH, Oracle #4447 DDL B}, &7EHATJE H 34T commit #:4F, MARE
[7]% DDL i&H]. MMifE SQL Server #1, DDL 5 DML f4b2E 77 xCAHIE, EP$44T DDL B, Jf
A2 H BT commit #:/E, DDL FIFRAT R Al LEE .

3.2 select iI&4]

select V401l FXIFEEH), & SQU BT HREE, S ML, KRNI HE5H
HRAREHHRAE . AT/ 48 Oracle A1 SQL Server £ select £ Fili 1) I 4HAM 2 57
3.2.1 BEEI

X BT R A AR A A A R A, A RS N T 6 Ay, AR
N6 AT

select ... from ... where ... group by ... having ... order by ...

X F X R E B AT 1], Oracle 5 SQL Server FIEEEAIEARMEN, XEAHKIRA,
PRI AN [R] R SR B ) 48 S A R SR A TR TR, R T2 0 B

Oracle H 3 RFPIMIE MBI A 44 7850, — P ELEAE 4 B IN{E S 4 J5 18 -

SQL> select ename emp_name, sal salary
2 from emp
3 where deptno=20
4 /

EMP_NAME SALARY

SMITH 800



JONES 2975
FORD 3000

FiHh—FRAESAL 54 Z A N as ST

SQL> select ename as emp_name, sal as salary
2 from emp
3 where deptno=20

4
EMP_NAME SALARY
SMITH 800
JONES 2975
FORD 3000

SQL Server B 1 SCfF EIRPIREIEIE WS, I8 SCRHES B 44 B T 9144 0 FFREInSE S .

1> select emp_name=ename, salary=sal
2> from emp

3> where deptno=20

4> go

emp_name salary

SMITH 800. 00
JONES 2975. 00
FORD 3000. 00

(G S AL

Oracle 5 SQL Server #3#F like 7. “%” K “_ 7 {FNIER R LM fH ] escape <
AR e AT RO VT IC A 1], Q05 1) dept 3R dname B ()58 AN REN A BIE S,
PL R4 Oracle 5 SQL Server #/& 324519

select * from dept where dname like '_A%'

B T SRR DA O VT AT 1 FH v LA, SQL Server 3 3¢ 8¢ 1E NI Rk 2 b 10 75 46 5
%5, DAVLECHS & Yo Bl Bl ds e 4 & R R AN 245 . Oracle 8 FH regexp_like b 0 IR ER
prats v S I St SIS S

SQL Server SCHRFIT iS5 EA ML, [15[], #i&FHTEEETR, REMNT
HEBRIELE T, 2860

[amd]: ERAE a. m d =ADFEFPREE A

[*amd]: FRAEE ae m. d =NFHFPREE .

[b-f]l: FTRFCFEERY b B f 2 FHMEE—

[0-9]: F/x 0 F]9iX 10 M FHIAEE 1.

W#s i) dept KM dname F1H5E — S B AN FERENET, B ANTFRON/NE FEOCTRET
s, B RMEA RS

1> select *

2> from dept

3> where dname |ike '[0-9][0-9] [a—z]%"
4> go

3.2.2 REE

AT NE B RBRARR R, #2 T  emp R ename K& JLAE dept 38 X 1)
dname, RGN 53 044 7 S FL PR AE AR BB T I 449K
A2 X% (cross join) BIASEIE R SR AT HIERRTE A, 3R 8l PIAS R A T 47 F T I B 45
3



R, WA R /K IEHE (Cartesian join), ££ K% RAREURIE 1 R A R 2K #1(Cartesian product).
M IEFZ I E R SQL-89 K SQL-92 i JE 2\, Oracle 5 SQL Server X3 i Ff . 2 # S #F
SQL-89 ik

select e.ename, d.dname
from emp e, dept d

SQL-92 ik

select e.ename, d.dname
from emp e cross join dept d

L XGERBE MR T, ZEE RGO PHES R, & WP SRASE 5 LS R,
D5 IR S A . A8 SO IR R G, PROAWNESR, HERL R mANR T2
TR 2 B PR T R

£ SQL-89 brifEr, PIERE IR 5 e AN E T where FA), X R4
— B R R A old-style join.

7£ SQL-92 ki, 14 [ [inner] join <8 ¥ (inner 7 44 1%), IEERE LM ICE T on 7)1,
£ where FH) B £ 0T LR I IE 1, MM EIER R SRR 0T, 845 WEHEE
ET AT

Oracle 1 SQL Server X 1X P it P IE BB L H S RE, T 1H A2 208 emp K111 ename
Ko HAE dept Xt N[ dname,  BIEEAS 51 T A2 BR M HLB 11 447K .

SQL-89 MiEvEE A, A H where JCHE 7

select e.ename, d.dname

from emp e, dept d
where e. deptno=d. deptno

SQL-92 HyiEIEF, M join ... on FITEI:

select e.ename, d.dname
from emp e join dept d
on e. deptno=d. deptno

XF T R SQL-86 F1 SQL-92 PIAHENLTE, AT SQL ARiE# S+, e —H L
FF T2, Oracle FIAHEHE B SCRYIE AR I X SQL-2 B L A HE A m i, {2 SQL Server
2016 (B SCR W Z RIEREN R E DA SQL-92 1HiEE .

R4 (natural join) 2 P IERE R X, 78 SQL-92 kRt N, B PIANRHAT
N, AP FBRENARTEFAM . XT3 5R%EE:, Oracle I F natural join
DL using SSEEF R YL, T SQL Server A7 HF.

£ Oracle Hfi FH natural join ¥ if) emp K1) ename [ HAE dept & H % B (1) dname:

SQL> select e.ename, d.dname
2 from emp e natural join dept d
3 /

[FIFEEVE T UTE SQL Server AT £ 2 AN SR

1> select e.ename, d.dname

2> from emp e natural join dept d

3> go

HE 102, A 15, KRS 1, IR % LAW_X240, % 2 1T
'natural’ FILAEERAEE,

£ Oracle H1 4 m] LAfSF A using X



SQL> select e.ename, d.dname
2 from emp e join dept d
3 using (deptno)
4 /

[ERE BV T2 SQL Server AN S

1> select e. ename, d.dname
2> from emp e join dept d
3> using (deptno)
4> go
HAE 102, A 15, KE 1, IREZE LAW X240, % 3 47
‘using' MHILA iEELER
PRI 25 R W R R G SR R, AN RS R R R, AR
FHEM A os ok, WIFE A AMNER:. SNER D N INERE . R INERE L NERE, 1
WHE b, A SQL-92 bR JE XU AL G JE =X ¥ F, Oracle 12¢ 5 SQL Server 2016 #f 3 ## SQL-92
Bt o
SQL-92 Btk () =Fh #4245 4% left outer join, right outer join & full outer join(outer
RLLE), HE AT
o JeAHMERE: B T HERTE NIERE B Wos R ELAE, A SQL 4+ left outer join
e 3 A AN R R SR A R B s H R
o LANEFRE: B TIERTE WIEEREEE Bos ok, WA SQL w4 right outer join 44
AN R AN A2 4 25 (R s Sl ok
o ANERE B TEFTEWERNEGE Bos Sk, WA SQL A4 full outer join I
U] %) 2 AN R SR AR I B s HE R
A A R ALE RS P i AT
T

select e.ename, d.dname
from emp e left join dept d
on e. deptno=d. deptno

PEPIBEEES

select e.ename, d.dname
from emp e right join dept d
on e. deptno=d. deptno

EHNERE:

select e.ename, d.dname
from emp e full join dept d
on e. deptno=d. deptno

X T ANERL R GEEIL I, PR i R SR A2 ANER AU Sh &R . Oracle 12¢ SCRFE
where TAJFE T “(+)” ScElAM%ERE. SQL Server FLEIRRAE A “*” scHi4hi&ERE, M 2005
FRASTF AR AN SCRFIX R A GEiE IR 3

7E Oracle " AL Si 1515 AT FEAMERE A ] -

SQL> select e.ename, d.dname

2 from emp e, dept d

3 where e.deptno=d. deptno (+)
4 /

f£ Oracle s A% GriB i AT A3 i f%
5



SQL> select e.ename, d.dname
2 from emp e, dept d
3 where e.deptno(+)=d. deptno
4 /

£ SQL Server H i A& G iR AT 22 AMER:, AT ORI 50 -

1> select e. ename, d.dname

2> from emp e, dept d

3> where e. deptno (*)=d. deptno

4> go

HE 102, Al 15, KRS 1, JR%%E LAW_X240, % 3 1T
k7 BT B RS TR

3.2.3 F&if]
TR 7E DML AE A H L I 20 if) , 3x BLFRATT R U BA 55 FH 11 select 1 4] FR 1) F £ 41
Oracle 5 SQL Server #537 #77£ select T~ from ¥ %) .where 74 Fh{i ] 7 #5i], 7F select
T4 5 where ¥ H 45 F 725 1) (1) A& AR R, 7R from TR0 48 F 25 A A X
PL R PIAST A ) £E Oracle 5 SQL Server H# Al LR IIHUT -
£ select FA) R 7], iAW sal {6535 sal {E 1% 8E:

select ename, sal, sal-(select avg(sal) from emp) from emp

£ where TR T &, ARG ER sal {E R TAHK:

select ename, sal
from emp
where sal=(select max(sal) from emp)

from A% 7 &I, Oracle JFRESRAIE A A%, N5 AW AR AN 4 -

SQL> select ename from (select * from emp where deptno=20) ;

FERAN A, MIABEAER A A4 2 AT as 87

SQL> select ename from (select * from emp where deptno=20) e;

%7 from FRjp g —A78l, Wika nsmE, B ARIERE, FalAMERRE
G EER R EM . f@iE. % from FAH A IE—N &, B F BAMO T EIREER,
D) T A5 ) 6 1) 42 PR 1) 25 4 ) o H B A AN B 44

from )8 1A if), SQL Server ZRAEH LM 4, AMEHEMN A, MTEEAGE@E

1> select ename from (select * from emp where deptno=20)

2> go

HE 102, AH 15, KE 1, IREZSZ LAW. X240, % 1 47

“)7 LA E R E.
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fEFHRG A, X as SCHE T AN INPRE], N HEAIE 2R A2 IR -

select ename from (select * from emp where deptno=20) as e
select ename from (select * from emp where deptno=20) e

324 HiEN

oy AR R U HE J5 IR AT AR 4 e AT B e 5% o TR 7 S ST 20 0T
TR EWAIRTE, 7 iAW — BT RN VI Z A ThEE. MySQL A1 PostgreSQL i
H limit ... offset ... JE UM FA)IR Bk 58 6 S R 73 U I Dhse, (HbDhfe B2 SQL:2011 4
FrRAEA, FARHETETRIE A offset A1 fetch Wy 7)2H B (offset #843 RI i), 73 T I A E

e  offset m rows fetch next n [percent] rows only

e  offset m rows fetch next n [percent] rows with ties

Forr iy rows AT RAE 6 y row, next AT LAE L first, FIARYETEIER AT DL e R —.

P A)— AR INAE order by TR JE, FonflFr)a, BEIEET m AT, FECE n AT, AAE
fetch i3 fd A percent <8, WILAH 4 bbdE e B Id SR 3= .

HE ATHHEF A RS, HELESRAT I, WHE only ## )y with ties.

i BNg offset #7r, WU HEF S HIAT n 47, BIm BRIA 0, X AH/2 SQL:2008 5 Af)
PRI

I8 SQL:2011 #ifE, #7153 emp £ 4% sal (KB SHT G, HE 10 7H 4R 4
frids, AIHAT R4

select ename, sal from emp

order by sal asc
offset 9 rows fetch next 3 rows only

# A BB, AT sal (A EE, WA BT only B £ 4y with ties LB &
A S AT YINGD &
select ename, sal from emp

order by sal asc
offset 9 rows fetch next 3 rows with ties

HAFEHF S ET 34T, WA NE offset &> Cud sl Bett, 418 next B4y first):

select ename, sal from emp
order by sal asc
fetch first 3 rows with ties

AT 31T ETZAT, AT with ties i y only.

£ 12¢ Z WA, Oracle ffH rownum £4%1 5% row_number()73-#7 B E St Dh g, TE%
FU RN LI, 12¢ AT 1A SQL201L (04 TUBHRRHE, 1k 3 /ol 547 aT bA
A& EHAE Oracle 12¢ 147

N AE AT EIRE AR EIER)

SQL> select ename, sal from emp

2 order by sal asc
3 offset 9 rows fetch next 3 rows with ties

4 7/
ENAME SAL
BLAKE 2850
JONES 2975



SCOTT 3000
FORD 3000

1 2012 Wit AR 2 Hi, SQL Server ffi ] top n FA)A] LA[A[#E 5L 7 TUE 1 DhRE, SQL Server
2012 #B4> % HF SQL:2011 )4y T kR, SQL Server 2016 Jii A< 5 SQL:2011 /43 T A b5
TEARAE LA =7 T B X 1)«

o IREEAEE offset #1547

o AZFUHSEIEREDHIC R E.

o AIEF with ties LT

T AT RS AR EE )

1> select ename, sal from emp

2> order by sal asc
3> offset 9 rows fetch next 3 rows only

4> go

ename sal

BLAKE 2850. 00
JONES 2975. 00
SCOTT 3000. 00

3.25 £45iz8

IR ETAEH. 2. Z=RE

Oracle f# F:

e union: R[FEIFHANEWLERMHE, HIFREL IR

e unionall: REIWANEMLERMILE, BEHEREILFK

e intersect: KRAZEE, HIFREE LR

e minus: KRZELE, FIFRERILR

SQL Server g [ :

e union: R[FEIHAE ML RMHLE, HIFRET IR

e unionall: REIWANEMLERMIFE, BEFHEHE LR

o intersect: KA, HIFREE LR

o except: RZEL, HIRELIIR

XFEEAI125, Oracle 5 SQL Server SLRFIRT =AM EFFHHE, FVEHMARRF; f&aH
ZEIBHFFANE, SQL Server ) except fF 7 SQL-92 Frifk.

DL =135 7] LAZE Oracle 5 SQL Server H14i 4T

select deptno from emp

intersect
select deptno from dept

select deptno from dept
union all
select deptno from emp

select deptno from dept
union
select deptno from emp

minus E/ERF X B8R T Oracle:

SQL> select deptno from dept
2 minus



3 select deptno from emp
4 /

DEPTNO

except #EERF H BE A T SQL Server:

1> select deptno from dept
2> except

3> select deptno from emp
4> go

deptno

3.2.6 BIFSHUIEEHERES

I S HHR P (AR I AR )RR T 3R A0 Hicdls e v A A B i ity LLAE, ] DAAE 7E I %)
B LA D7 B . B ASEE FE R SQL:2011 KN INRE, Oracle M\ 9.2 FRASTFF4f 57 7
BEAREDRE, SQL Server M 2016 WA 453 FE 25588 2 . Oracle 1) as of timestamp 1
I RIEARFF G SQL:2011 AR

NIHSEA48 Oracle (IR 2504 FE TR

Oracle A undo 4l SCHe &3, ATASMCE. 7] BIWH) G LEE#E 5 undo_retention
MK, ENSHHTREFESIRZE, L undo £3E7E undo 3R 25 (A AR B8 I TR], HERME A
900 0, EP 15 7pfh. BRONAEIANA) R, 3o 22N ZI ) undo B vl RE a8 B o, XN %
PR AR R 7. S RNEWE, Z AT undo E st AN BE H R SCRFI A R &
7o

BN em:

SQL> create table em
2 (
eno number (4),
ename varchar2(10),
sal number (5)
)
/

AT R SQL IASTAFA I —ATi83%, ARG HERE 2 2080 Hgh 4T — Ik update #1F::

select to_char (sysdate, 'yyyy-mm—dd hh24:mi:ss') as now from dual;
insert into em values (7369, 'SMITH', 800) ;
commit;

exec dbms_lock. sleep (120)

update em set sal=1000 where eno=7369;
commit;

exec dbms_lock. sleep (120)

update em set sal=1200 where eno=7369;
commit;

exec dbms_lock. sleep (120)

update em set sal=1400 where eno=7369;
commit;

HiEAW em &, W LG4 1 s -

SQL> select * from em;

N o O bW



ENO ENAME SAL

7369 SMITH 1400

i) 10 738 LA BT A Jdle (G v B P o Tl i 5, UG A I ) (5 )2):

SQL> alter session set nls_timestamp_format='yyyy—-mm-dd hh24:mi:ss"';
SIET R
SQL> select eno, ename, sal, versions_starttime, versions_endtime
2 from em
3 versions between timestamp
4 systimestamp—10/1440 and systimestamp
5

/
ENO ENAME SAL VERSIONS_STARTTIME  VERSIONS_ENDTIME
7369 SMITH 1400 2016-08-10 21:24:23
7369 SMITH 1200 2016-08-10 21:22:22 2016-08-10 21:24:23
7369 SMITH 1000 2016-08-10 21:20:23 2016-08-10 21:22:22
7369 SMITH 800 2016-08-10 21:18:22 2016-08-10 21:20:23

versions_starttime, versions_endtime & MAMAF, FHTICRAT A 200 [Al5E .

W IARRCAS R, o] DAFE & i %I Bl [RYE ] DAFR 2 SCN 58 SCN JulH . Nif
PSR 45143 5148 FH as of timestamp F1 versions between timestamp -, 253 & 15 & I ZI Al
N TA) Y ] ()0 55

f#F as of timestamp ) 2 1) 45 52 i Z (1) Rl % -

SQL> select eno, ename, sal
2 from em

3 as of timestamp timestamp'2016—-08-10 21:21:00'
4 /

ENO ENAME SAL

7369 SMITH 1000

14 i} versions between timestamp 245 5& i 8] 7 Bl 946 %00 5% -

SQL> select eno, ename, sal
2 from em

3 versions between timestamp
4 timestamp'2016-08-10 21:20:30" and
5 timestamp'2016—08-10 21:23:00'
6 /
ENO ENAME SAL
7369 SMITH 1200
7369 SMITH 1000

SQL Server fdi FH />R SEIUT AR DIRE, — N TR AF 2410 %54 (current table), —/MH
TORAF 7 525045 (history table) o PN &40 P 71 FH R AR A7 10 5% 8945 28t [R)SE [, %87 Oracle
i) versions_starttime £l versions_endtime %1, 5 Oracle AR, X PN AIZHR 16

IE o
A G B A N A TIRER) em 3K

1> create table em

10



2> (

3> eno numeric(4) primary key,

4> ename varchar (10),

5> sal numeric(5),

6> startTime datetime2 generated always as row start hidden not null,
7> endTime datetime2 generated always as row end hidden not null,

8> period for system time(startTime, endTime)

9> )

10> with (system_versioning=on (history_table=dbo.em_history))
11> go

N A R DA B RN SR LA B A

o 34T WMAREMIMERLAK.

o 61T WWRATHBIUINEIENZ]. HIERLY datetime2.
o  HETIT: WEATARBIMIMERINZ]. HAEALN datetime2.
o 5817 period FIH TR EATH RV ZI 151 .

e 8 1017T: system_versioning @M E A on, FFIERMINSEM.

e 5 1017: history_table € 5 R B (K 7 il sk K, HAs

y FNEH

DL em %, #£4

AT 2R BRRARE IS o 25 B ISRy, Ul SQL Server fi5 € H& 4

A LATE SSMS & F] em 5 H P LR IK R

NSRS
- 8 9 (V=

(= dbo.em ElEFREHITIESE)
= & dbo.em_history ()
=@
=] eno (numeric{4,0), not null)
=] ename (varchar{10), null)

sal (numeric(3,0), null)

=] endTime (datetime2(7), not null)
0o 8=
@ 5|
[ #HER
=0 F
¥ eno (PK, numeric(4,0), not null)
Z] ename (varchar{10), null}
=] sal (numeric(5,0), null)
startTime (datetime2(7), not null)
=] endTime (datetime2(7), not null)
O #

il ] ]

Z] startTime (datetime2(7), not null)

PAT AR SQL BIASCA:, Xt em RESIN—ATiC % Ja Rk 2 2010t 44T update $1F

select getdate() as now

go

insert into em values (7369, 'SMITH', 800)
go

waitfor delay '00:02:00'

go

update em set sal=1000 where eno=7369
go

waitfor delay '00:02:00'

go

11



update em set sal=1200 where eno=7369
go

waitfor delay '00:02:00'

go

update em set sal=1400 where eno=7369
go

MBS A RTIC RN A LS, W AT T2

1> select sal, startTime, endTime from em
2> for system_time all

3> go

sal startTime endT ime
1400 2016-08-09 00:41:43. 1894918 9999-12-31 23:59:59. 9999999
800 2016-08—09 00:35:43. 0277558 2016—08-09 00:37:43. 0922101
1000 2016-08—-09 00:37:43. 0922101 2016-08-09 00:39:43. 1720506
1200 2016-08-09 00:39:43. 1720506 2016-08-09 00:41:43. 1894918

(4 frx#h)

T em_history %, A LUK ILARRHAAT update #AEN,  HE B2 BT A EIC A ie R
HR A VZE ZIPEAFE N T em_history %

1> select sal, startTime, endTime from em_history

2> go

sal startTime endT ime
800 2016-08-09 00:35:43. 0277558 2016-08-09 00:37:43. 0922101
1000 2016-08—09 00:37:43.0922101 2016—-08-09 00:39:43. 1720506
1200 2016-08-09 00:39:43. 1720506 2016-08-09 00:41:43. 1894918

B fig#h)

&ifj em &, AL RIH M ETIER:

1> select * from em
2> go
eno ename sal

7369 SMITH 1400
(0 g #h)

LA A3 B AN R 20 ) 8
71 00:36 I A 2K I Hd -

1> select * from em
2> for system_time as of '2016-08-09 00:36'

3> go
eno ename sal

7369 SMITH 800
7117 00:38 B R -

1> select * from em

2> for system time as of '2016—08-09 00:38'
3> go

eno ename sal

12



7369 SMITH 1000

M) 00:40 KA 2 s -

1> select * from em

2> for system_time as of '2016—-08-09 00:40'
3> go

eno ename sal

7369 SMITH 1200
i) 7£'2016-08-09 00:37:43' 1 '2016-08-09 00:39" ] 24 f 54k -

1> select * from em
2> for system_time from '2016—08-09 00:37:43' to '2016-08-09 00:39'

3> go

eno ename sal
7369 SMITH 800
7369 SMITH 1000

2 frx#m)

k% 7RI LLA from ... to ... FHRITRERIZE 2145, &7 LI{#E H between ... and ... Fl
contained in() F-H)8 € B HVE F, HX B EEL S B EREERL A . DU KR E Y FE 15
fi), HAY AR T RN, H startTime F1 endTime s 25 R R AS 2 21071«

BlEn s TG HARFIR
asoft startTime <=t AND endTime >t
from tl to t2 startTime < t2 AND endTime > t1
between t1 and t2 startTime <= t2 AND endTime > t1
contained in(tl, t2) startTime >=t1 AND endTime <=t2

XTI AR S H T SR DA R R

o XTHTAFRAEEIAT drop table A1 truncate table #217 .

o NP EARPATIRE W ZHMY DML 45

PAT DA A, 75 EHER AR K system_versioning W BN off, WE N off J5, MR K
H P RO @R, W A A RO R

5% 1] system_versioning [ U1F :

1> alter table em set (system versioning=off)
2> go

AT N Ty 4 1T AR e o N R R L ) g SR

1> select name as temporal_table, object_name(history table_id) as history_table
2> from sys. tables
3> where temporal_type=2

4> go
temporal_table history_table
em em_history

13



3.3 insert i2f]

insert & A1) KIEEATE AN :

insert into table_name(column_list) values(value_list)

insert into table_name values(value_list)

X PR FEA RV, Oracle 55 SQL Server #5324

AN, R A 2R T — 5, AT PUIE select 14 A il 45 AT insert 1R AR A,
Oracle 5 SQL Server %X F i ERSCRE, B0 T

insert into table_name(column_list) select_clause

T A4 ] LAZE Oracle 5 SQL Server $147-

Bl R, BEWANF a0 b, 4355 emp F K ename % sal F1 FIZR YA A :

create table t(a varchar (10), b numeric(7,2));

SRIE A insert ... select 1EAJHEH emp R A EHEIEA t &

insert into t
select ename, sal
from emp where deptno=30

SQL Server i& 3 #F LA p 1V o
— A BLE—A insert 15 6] PO RIS INZ 25103 W1 R R BIFTR

1> insert into dept values(50,'a','b"), (60, 'd','e")
2> go

A DR R g R B R

WERAEAE IS FR AT 25 R R AR EE R, W LAZS 4 insert 175 A4 Lo 25 LN 21—
A, BRER B BRI R 5708 RE 45 51— 2

T A iEE FE B emp #2453 21 ename % sal 1 fAAE :

1> create procedure select_enameandsal
2> as

3> select ename, sal from emp

4> go

At R, BEWAI, 5 LR R AT S5 b 51 A B 28R R — 2

1> create table t(a varchar (15), b numeric(7,2))
2> go

SR AT CAIEAF A I R PR T 45 SR DL T i s I 21 ¢ 2R

1> insert into t
2> execute select_enameandsal
3> go

3.4 update i&4]

update &) () H13%, Oracle 11 SQL Server & AH[FIf, E:
update table_name set column_name=valuel, column_name=value2 ...where condition

TR ME S emp 1 sal 5 comm FIf¥{E, £ Oracle 5 SQL Server F#SH] LAAT

14



update emp set sal=sal+1000, comm=500
where deptno=30

SQL Server i 37 LA R AL C 1B 5 H IR EEEE

1> update emp set sal+=1000, comm=500
2> where deptno=30
3> go

KM HRERLE: “-=", =", “/=" 4.
3.5 delete i&4]

delete iEfJ7E Oracle 5 SQL Server H i) FH vt 2 48 [&] 1) «
delete from table_name where condition
N i fir A 7E Oracle 5 SQL Server FH#B ] LUIERAFHAT -

delete from emp where deptno=30

3.6 null (ERYALIE

KRNI KIS, HHATIRTE e E, WRRLSHER null, —REIERNT . H—RIE
AEE null {E, WERW )y null, BIAHE, AWHE KA /KA 41 FALSE. &R
FoRATEAS T EME, AR “=7 il “<>7 IXEMSE 5 R HA, EAEH is null B
is not null.

PL_iX ey 7%, Oracle Al SQL Server #R&& A, R ISR PRI = 5o B 258 77 TH H
— B

3.6.1 null {E7EHEFF (order by)FhRIALIE

7t Oracle & HIH, WIERTE order by FHJHH BN T asc 5T, W null AEHEAEH A IEZS
HZJa, WM desc, W null (EHAEH AR R/T, "TLAINN, Oracle ) null fE tE
EEER, R R .
Bt N asc M :
SQL> select ename, comm
2 from emp

3 order by comm asc
4 /

ENAME COMM

TURNER 0
ALLEN 300
WARD 500
MART IN 1400
KING

JAMES

FORD

CLARK

MILLER

JONES

SMITH

15



BLAKE

B hn desc RIS T

SQL> select ename, comm
2 from emp
3 order by comm desc
4 /

ENAME COMM

SMITH

BLAKE

FORD

JAMES

KING

JONES

MILLER

CLARK

MART IN 1400
WARD 500
ALLEN 300
TURNER 0

XA ER AT R AT LUELAE order by 74 F M0 nulls last 1 2072 -

SQL> select ename, comm
2 from emp
3 order by comm desc nulls last
4 /

ENAME COMM

MART IN 1400
WARD 500
ALLEN 300
TURNER 0
KING

JAMES

FORD

CLARK

MILLER

JONES

SMITH

BLAKE

7F SQL Server [+, 40 order by BN T asc &I (X & BRI I, BIF+ FHES,
U null EHEE HAhAE 2 2 w77, 405 order by FHJFIN T desc, M null fEHEE HADIES(EH 2
Ji, WATLLAA SQL Server # null fE# /N, 1X5 Oracle FIAbEE 77 0 IEGFAH &, a0 R 71
Fi7Rs o

Bt asc B 1% T«

1> select ename, comm
2> from emp

3> order by comm asc
4> go

ename comm
SMITH NULL

16



JONES NULL

MILLER NULL
TURNER .00
ALLEN 300. 00
WARD 500. 00
MART IN 1400. 00
B n desc (¥ 7
1> select ename, comm
2> from emp

3> order by comm desc
4> go

ename comm

MART IN 1400. 00
WARD 500. 00
ALLEN 300. 00
TURNER .00
JAMES NULL
FORD NULL
MILLER NULL
SMITH NULL
JONES NULL
BLAKE NULL
CLARK NULL
KING NULL

3.6.2 null &b32 &K 2

Oracle [£) null ZLBE R ZELFE nvI() & nvi2(). nvIOBE S PS5, nvi0E& =433
e nvl(exprl, expr2): Wi exprl Ay null, NER[E expr2, 7R [E exprl.

e nvI2(exprl, expr2, expr3): 1 exprl JE null, MR [A] expr2, 7503 [A] expr3.
W) emp F b R TIEAD A SN (R sal 5 comm 2 Fl), AT 4354 3% 75 4 2R 5

SQL> select ename, sal+nvl (comm, 0) income
2 from emp

3 7/
ENAME INCOME
SMITH 800
ALLEN 1900
WARD 1750

SQL> select ename, nv!2(comm, sal+comm, sal) income
2 from emp

3 /
ENAME INCOME
SMITH 800
ALLEN 1900
WARD 1750

17



X8 Oracle F1 nvI()e&%k, SQL Server $ALI RN isnull(), FAHES nvI()AHTE
isnull(exprl, expr2): U1 exprl 4 null, N[ expr2, 75MiR A exprd.
5 EARGISCRARE, R s E emp R AREAS T H SN

1> select ename, sal+isnull (comm, 0)

2> from emp

3> go

ename

SMITH 800. 00
ALLEN 1900. 00
WARD 1750. 00
JONES 2975. 00
MART IN 2650. 00

3.7 EEX

EIRAIEOE. MR B8, Oracle A1 SQL Server (RiEEIEAH A

1B R 451 E ZEAFE I RIS, WMEibRs], wmeimissw, BoEks
FRE%E. Oracle 58 iR AT 4518 F alter table i54), SQL Server {#i ] sp_rename iy 21550 4
(BB FRL), HATES 2 # T alter table 74> .

3.7.1 @R
Oracle 1 SQL Server @7 3% (1) 5 A 15 AR R0, 40 10 15 A0 795 230 7T LA DA T -

create table t
(

a int,

b int,

primary key (a)
)

AR EAERR TR B, MAA X
Oracle &% t {45 & HAF AR 4 8] 9 ths:

SQL> create table t
2 (
a int,
b int,
primary key (a)
)
tablespace tbs
/

SQL Server i3 t H4i E H AR A2 N fg:

1> create table t
2> (

3> a int,

4> b int,

5> primary key (a)
6> )

7> on fg

8> go

0 NOoON O AW
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734b, Oracle F1 SQL Server #30T LA#% DI A 3 1Y 45 #) LA 2 ##% , Oracle 1§ F create table
as i), SQL Server i F select into 154
£ Oracle 4% 1 emp 2 LL€/% emp_copy:
SQL> create table emp_copy
2 as
3 select * from emp

4 where 1=2
5 /

£ SQL Server H1#% J1 emp 3 LLEIJZEE emp_copy:

1> select * into emp_copy

2> from emp

3> where 1=2

4> go

where 1=2 1145 F MM, H PR R RGN, A NREEE, 2% REE—
HEAE L, AT where 0, SRURIIAIEN] where 2 k. TUHS T S5 it A L0 BCR

3.7.1 2EHBIBIERE

Oracle Al SQL Server 434 # Fl modify 5 alter column S8 & 2 IR A, 934 1)
BRI

e Oracle: alter table table_name modify column_name datatype

e  SQL Server: alter table table_name alter column column_name datatype

SQL Server X H 1175 /2 SQL:2003 HIbrHEEEE .

PUE 4 dept (1) dname %124 varchar(20) 4451, 73-7i B Oracle 5 SQL Server HJi2TE
3(Oracle ] varchar(20)Z 7~ A varchar2(20)).

Oracle H1&TE:

SQL> alter table dept modify dname varchar2(20) ;

SQL Server F15

1> alter table dept alter column dname varchar (20)
2> go

3.7.2 MR MRS

IR B 51 )18 :, Oracle 5 SQL Server #H[A], #7454 SQL:2003 FRiE.
NN B B3R A e A T TR

e Usfn%l: alter table table_name add column_name datatype

e MIBR%1: alter table table_name drop column column_name

%t dept #7041 phone_number, 425744 char(12):

alter table dept add phone number char (12)

fiH B AL f¥) phone_number:

alter table dept drop column phone_number

3.7.3 X514
Oracle ffi f alter table f$/il rename column ¥#)>RAZ5 %144, SQL Server f sp_rename %
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GATRE I TR S 24 (S HAB T B) . T 1 PME I dept 1 loc %124 location 13 BH 9 & 1
Fv2:,
Oracle 125 4 HIEETE A :

alter table table_name rename column old_column_name to new_column_name

SQL> alter table dept rename column loc to location;

SQL Server f#i [ sp_rename fEEEFERS, BEM="2%, EEERM T

sp_rename ‘'old_name’, 'new_name’, 'type'

RPN ZH05r MR BSOS R IH AR S AR, SB=ASHA TR eSO KRR,
Al PL A database. object. column. index. userdatatype, 4% F T1&E 3G ELFR. £
W Fl. &el. HP e AR E AR, #ESs 4, WE =A%k column.

fEEg dept 9 loc 51144 % 4 location:

1> sp_rename 'sch.dept. loc', 'location', 'column’
2> go

3.7.4 {&HFTRA
Oracle 7] LA FI W i i 218 IR ) 2 R -

e  alter table table_name rename to new_name
e rename table_name to new_name
WHEL dept & A F7 4 department:

SQL> alter table dept rename to department;

{5 rename i & FHAE 2 ml K

SQL> rename department to dept;

SQL Server & FE 4 1 K S51E 554240, BIEH sp_rename f7fifidf2, HEZEHE
=ASHAEE N object, WME dept N department:

1> sp_rename 'sch.dept', 'department', 'object’
2> go

3.7.5 MR
MM 4 24 drop table &), Wit t %

drop table t

Oracle 17 [alWiuti s, FAMIBRG, HAEIAREIEMBR, M2 A 7R, PUSHT
PA$HAT flashback table FRP A2 1ok, o H H 5454E R ISk DhReRAL, #5521 B7 L%
PER MR o

T THT ST 6 A G AT b 52 A B P R

MR 2 Hi . scott BLLUHIR B AL AT «

SQL> conn scott/tiger

TikiE,

SQL> select * from tab;

TNAME TABTYPE CLUSTERID

SALGRADE TABLE

20



BONUS TABLE
DEPT TABLE
EMP TABLE

AR H A 1) emp 3

SQL> drop table emp;
R Mk

SR A scott AT IR AT DL

SQL> select * from tab;

TNAME TABTYPE CLUSTERID
BIN$ZA | fuzhUTg0qqC+rNFJoSg==$0 TABLE
SALGRADE TABLE
BONUS TABLE
DEPT TABLE

ATLALRIL, FATHR BRGNS, FFH emp RART ©
R - 4L B user_recyclebin, T LAE B emp £ AR B BN T RIYLE:

SQL> select object_name, original_name from user_recyclebin;

OBJECT_NAME ORIGINAL_NAME
BIN$Jrs0/pbNSx2md00/Vz | CPw==$0 PK_EMP
BIN$ZA | fuzhUTg0gqC+rNFJoSg==$0 EMP

$AT N flashback i &Pk & emp -

SQL> flashback table emp to before drop;
IR & %R o

[l Se sk P 4 BB S CANAEAE, emp RIPEIKE T
SQL> select object_name, original_name from user_recyclebin;

A AT
SQL> select * from tab;

TNAME TABTYPE CLUSTERID
SALGRADE TABLE
BONUS TABLE
DEPT TABLE
EMP TABLE

W AR S A Il Thisg, W LA B WIS 24 recyclebin Oy off, X & —MERESHILHL
SR, ABET RN scope=spfile T,  H i i B AR R

SQL> alter system set recyclebin=off scope=spfile;

AR K
3.9 %F identity %I

5[] identity J& P4 ] - SEBLA IS S B 8S, —AH -38c W e = S 24 81
SQL Server % WA~ — B FFX P UIAE, Oracle A 12¢ fRATTURSCH -
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f£ Oracle 1, GIEEE identify FI/IZR, BOAMIAGIE MBI LA 1:

SQL> create table t(a int generated as identity, b int);
L pE,

e, A CLZEE identity 41

SQL> insert into t(b) values (10);
TAE 1 47,
SQL> insert into t(b) values (20);
TAE 1 47,
SQL> insert into t(b) values(30);
TAE 1 47,

N A T LASSIE a 812 e E A Y -

SQL> select * from t;

A B
1 10
2 20
3 30

a] LA fn start with 1 increment by 155 T8 @ VIRE DA, @0 F a2 F8 B W SHE
910, KN 2.

SQL> create table tt(a int generated as identity(start with 10 increment by 2), b int);

SQL Server @RI, £E51 5 N identify St 751 A % identify J&E, ERIAWILGIE
G BRI A 1, B Oracle BOAMIHL, W R4 Ffis:

1> create table t(a int identity, b int)
2> go

WATLM R 73, B S AR EHIE A K

1> create table tt(a int identity (10, 2), b int)
2> go

3.10 XT#=R

Oracle 5 SQL Server #5375 L NI Z41 78 .
e JEZS(not null)

e ME—(unique)

e fufx(check)

o FH¥(primary key)

o 4l (foreign key)

e BRil(default)
FRAMEL R BVEEAN A X Ak, HoAth LA 2SR B hn 77 2R AR E 8 R 1 i 4 AT BALE

Oracle 1 SQL Server & I#4T

create table t

(

a int,
b int,

22



constraint pk_t primary key(a),
constraint ck_t check (b>100),
constraint uqg_t unique (b)

)

Oracle FINAMEZI RN, AT LA AR A48 € 24 = R 4 1R A 51 A I TC S I B s
X R AL TT

o ondelete set null: #57E TR MK RE BCE N7

e ondelete cascade: ZZIMIFR -7 X B 10 5K o

TR, FERTINAMELI IS, BT on delete cascade %)

SQL> alter table emp add constraint fk_deptno
2 foreign key (deptno) references dept (deptno)
3 on delete cascade
4 /

WRKFG B IMEL R JE 5], W Oracle BRAIAAS 5o Mk B8 B = R 9 73R 51 H
fic 3%, #H24F SQL Server H () on delete no action B on update no action % IR

X425, SQL Server 1] LAE € B £ [ Tl :

e ondelete no action E¥ on update no action

e on delete cascade B¥ on update cascade

e ondelete set null 2% on update set null

e on delete set default B on update set default

e noaction: MHIFRECHE B R T FIIC KA RES, BRRMIBREAE, ZERIAED.

o cascade: ZUIAMIFRECHE TR gl HIESR.

o setnull: IEFRALIHKSMEEE N

o setdefault: FRAMEE B NEINE, fE/MESY] EFHENULRE default 217,

WA BN default 95,  JUIAMEER) 0T RE 2 3 B N7 .

W R T N B E R MIBR F-R 5] B FE e, e RAMERX RAE R BT, SRR
1) deptno FIERT, ZRIDEEEHT 1R AR RN AR -

1> alter table emp

2> add constraint fk_emp foreign key(deptno) references dept (deptno)

3> on delete set null

4> on update cascade
5> go

3.11 E

P2 A ) 1 45 BAR M K R AR, R A0M I = R M AR A 28 , R i s R A A
A DM R —FEEAT AR, B e hoe A B A (A5 8 A A4 0k S o N K A i 2 o

SQL Server 1 B K& 1B A) AN BE L 2 order by ) (B IEF5 € 41l top. offset), Oracle ¢
PR .

T T A A AL v_emp:

create view v_emp

as
select ename, sal from emp

Oracle SCFFSARAAR B (A PR IE) DL s A i 8%, SERb AL A & e iR, 1R
77 AEE R Al 45 54, SQL Server HZRANT R 2 R G4, M SQL Server 2000
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THIRGIN . SEARMALE AR SR BE #R 2 F 3 S 2R [0
f£ Oracle & S AL HLIE]:

SQL> create materialized view mv_emp
2 refresh on commit
3 as
4 select ename, sal from emp

5 /

refresh on commit F-)#8 € B3R PR B SIS G, BB R SR E 2.

N VB WA AE SQL Server HEIE R FIMLE, X EMRLI LA RERT, R
P ) B 1 i — SRR R 51 AL AL

B I with schemabinding ) (fF F & A BEAZ L B =R I 45 4)), B ] v_emp:

1> set quoted_identifier on

2> go

1> create view v_emp

2> with schemabinding

3> as

4> select ename, sal from dbo. emp
5> go

BRI, FEIFR quoted identifier 2%, AAMNEE B A WIEA)KR L 2 HTE
FEnZEt AR . ARSI R HADE EHE D, IS B RN

RO EME—RE R T idx_v_emp:

1> create unique clustered index idx_v_emp

2> on v_emp (ename, sal)
3> go

ZGEHER 91E O A R A e b 5 ] LU R R R 51 2,
A DM A RCR S e T R

3.12 7%l

FE B E A 7= A0 2 T e 2RI 2
Oracle 1 SQL Server { ] create sequence s 26 & 741, "~ [Hi @4 Al LA{E Oralce £1 SQL
Server AT -

create sequence seq
start with 1
increment by 1

start with 7A)48 7€ 7 5 VIU6ME,  increment by T A5 @b K .
Oracle f# FH = 5154 G 1) 0 41 nextval i FH 5177 26 1 50
NHEFIEAIE t %, REXERIN=AT03, 75 seq X H E #5182 (E

SQL> create table t(a int primary key, b char (10));
R LA,

SQL> insert into t values(seq.nextval, 'a');

TAE 1 47,

SQL> insert into t values(seq.nextval, 'b');

TAE 1 47,

SQL> insert into t values(seq.nextval, 'c');

A 1 47,

24



SQL Server 18 F next value for b %7 6 41 b 2 A 8 5

TR AN t 3R, AAEXR IS I =ATIE S, R T seq X H E#EATE € E:

1> create table t(a int primary key, b char (10))

2> go

1> insert into t values(next value for seq, 'a')

2> insert into t values(next value for seq, 'b')
e )

3> insert into t values(next value for seq, '
4> go

B FEFIEE, Oracle A1 SQL Server 1§ i alter sequence i 4> :

alter sequence seq increment by 10;

Oracle f#i i dba_sequences %5 541 J& 1k «

SQL> select sequence_name, min_value, increment_by
2 from dba_sequences
3 where sequence_name='SEQ’
4 /

SEQUENCE_NAME MIN_VALUE INCREMENT_BY

SEQ 1 10

SQL Server 1di | sys.sequences 3 /5 1] J& 1::

1> select start_value, increment
2> from sys. sequences
3> where name='seq'

4> go
start_value increment
1 10

MBx 751, Oracle A1 SQL Server {i ] drop sequence @74 :
3.13 [EXid]

[F) S ] FH SR T A0 0 S 2 FR o Oracle WIIR] S 2 NALE FIA LRSS, AA B A3
LIS R FH A 28, o 0k BT FH P 3516 8800 24 A L [R) S3a] 5 A B B R EE A4 I
INFEE AR . AHXT Oracle, SQL Server R A AIL[E XA,

Oracle H &I A [F] i :

SQL> create synonym emp for scott.emp;
Oracle H &7 22 3L [A] 3]«

SQL> create public synonym emp for scott.emp;
T /& SQL Server 61 % 6] X il :

1> create synonym syn _emp for sch.emp
2> go

Oracle {4 F ¥t 7 #i A0 &] dba_synonyms 5 1] [ i1 % 7 fR 5 52 -
SQL> select synonym name, table_owner, table name
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2 from dba_synonyms
3 where synonym _name='EMP'
4 /

SYNONYM_NAME TABLE_OWNE TABLE_NAME

EMP SCOTT EMP

SQL Server {8 F H 40L& sys.synonyms 25 i [7] S il % N %) 52 -

1> select name, base_object_name from sys. synonyms
2> where name='syn_emp"'

3> go
name base_object_nam
syn_emp [sch]. [emp]

7t Oracle H& 24 [7) S| f) & A% create or replace #54>, TENMEE, AN E#H, AHE
{5 F alter #y4:

SQL> create or replace synonym emp for scott. dept;

SQL Server AFEAE LR i e S, H eI MR 5 = e sl .
MR R SCRl a2 AH R, R TH A4 BT LAYE Oracle #11 SQL Server B I AT :

drop synonym emp;
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