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AT EDEIRARAS, AR T 97% iz AR . it i, it — 11 SQLite 1l H ALY
BTV EANERE, Wl dil, ZAZRE TR, #8255 —47al Ras ek
A7 IR

F Rt

SQLite L4 fit—LLpivke D RERBE i oy VL, BFRBh AR phORMFPOR “Hin” 244
H P B NI fiE



14 BEFA PR I

SQLite & — MR E E . AH PRI IX AN A B E A O RS B R . SRR,
ety SQLite fig th L e B PR D, A L AN pE. X AU, FIH] SQLite $2 At
fiE 240, SQLite s B PUH AR RN HI e H IR E—FF, SQLite {{ /] B-tree &b
HRG|, i B+tree AbFEREWR. Ik, 7o RAT AU, SQLite ZHRT (3 E /DAY
e A A T
TE—S81E 00T SQLite HJ BEAS W KB HHE FER, (H K 2 B0 S il & vl BRAR 1Y) . SQLite j&—
AR B, Bt T NS N R . XSS SRR RS Bt H I . R 28
JURTR AT SQLite W LI KOG R B e, XA AT, (HARAT, M T8
2% M SQLite Kkttt 4. — ML T, SQLite 7E=AN £ 1 J7 [ HAT R PR
1 k.
I HdRERDN.
I %,
R SQLite T CAARUF T, (AA AR R RESLIL, f45:
1AM

¥¥E: SQLite I MA 3.6.19 LR AR T o
I ek 28 3 FE.
1 5% ALTER TABLE % #F.
1 Fi%iRE.
I RIGHT 1 FULL OUTER JOIN.
I .
I GRANT fil REVOKE.

Mipn{E 2

SQLite MuiH F & IE R, QFE IR, MRS, Wiki FIILe i —mfE 8, enpik
& www.solite.org. SQLite # X R ARAT HE W, VR AT HE MBS 513 b4k STAT /R BT it 2211
ARV i4b, SQLite AEF $2 it T SQLite FIE VBT IIMISCHE, G4 hIFE e (A R 2 kA
AP E) MG 5 ¥ SQLite fiAS, IXEEIRAGLRE B 1IN T BEI FRASF A i A 20N H AL
B MERRAS B 22 145 S8 AT LA www.hwaci .comvswi/sglite/prosupport.html 13k £,



http://www.sqlite.org
http://www.hwaci.com/sw/sqlite/prosupport.html

F2E Al

TR MR ERIE R S, SQLite #RA S LT X RZHHI ™, 2% SQLite g —1
BB PEA L 5 0Bl HAT EAR 25 .
Pk AFEERAE T Windows #:/E RS FMER VC A%,

MEB#5E] SQLite

SQLite ki (www.sqlite.org) [ i 24 SQLite [ O 4u B UAFIERE 7o g i ARAN BT 7] i 32 A
T+ Windows 1 Linux.

)L ikl bk, LUdE Y. SQLite AN AT 770, .
ISR 24T RP(CLP)

I SQLite Zh&8E#: % (DLL)

I Ty fE

SQLite YA AW R A2t ,  LL&E N ARG —Fioh T 78 Windows R4, 53 —Fb
T #E POSIX “F-4 (41 Linux, BSD, and Solaris) F 4%, XPFE R B AS & 2 2
A o

£ Windows E{#M SQLite
TEA H A o 23 FH 5 AR o R SR A SQUite, SQUite #5717 LR 7 5 My 285 75

Windows I8 1 o AT BATPRE I 18 P A AH IR A A —— 22— A 0 B s 5 O ) i P 5
MEPRAH .

R XTEF

SQLite i 47 HE/ 7 (CLP)Z JHA ] SQLite f—A> BLE I I ¢
i, 253,

RS SQLite KIZhFEEEE(DLL)

SQLite 1] DLL SCHEAtgm i if FE 7 5h A4 8 SQLite. N3/l ] SQLite MK HH# &I
H U SQLite DLL #5 Ul K ¥ 1k A 52 %% .

7E Windows 385 T 45i% SQL ite P

7E Windows 355 T 4w SQLite YA E AR & 5Ly o AR P AR I A3 FH 1) G P2 AN AR BN AT 4
H LMKk g0 1% SQLite. F i WSS & Microsoft Visual C++3 MinGW, A 15 #52 inL
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http://www.sqlite.org)

e . KT A e % B 48 g0 iF SQLite B N A, W & % SQLite Wiki
(www.sglite.org/cvstrac/wiki 2p=HowToCompile) .

A Microsoft Visual C++#4J# SQLite DLL

W LA R, AR, fE Visual C++ g% SQLite DLL:

1. %)) Visual Studio. 7EfFELT) SQLite YEFE/T Hag g —/NMBri¥ DLL “#” TiH.

e ANFIRAEAES A AE, APEARE T .

2. 144 SQLite Y SCAFIMAEIINH k. BT 1.c SCHFILh STHF. BT -

shell.c: ZICHFELFE main() %, Tl CLP AT HUTRET -

telsglite.c: 13T TCL 3CHF.

T AL I RRCA (solite-source-3_6_18.zip) H LU s BT B E X, IBAF PN SCAE, A
mesliRft a5 R, e fts3.c fl fts3_tokenizer.c.

3. HUTHIEEBuild) v 4, OK.

AT LR B 2 R 451 DLL 80k AT (Release) hiff) DLL, 25130,

A Microsoft Visual C++f4% SQLite CLP

iAo
BRI H 1% Win32 Console Application, s SCAFIHE shell.c 0 [, BIAT,

£ SOLite #iERE

SQLite ) CLP &1 A H SQLite %d 125 5 i ) 5 5

VBT T2, FafEH CLP, W LURUERKIE A — AN I8 FH N 22 () A K PR
IEHEPE. CLP L@ AT . B nl LUSATIE Ay AT T 58 B & P Bos PR PR 55
WA LLSATHE Shell #0F,  BAASH 77 NPT & w1

Shell #E, Ff#H CLP

1217 DOSshell, HEATAEH S, e AT L#AN solite3 a4, A4 i MR Bl — N m 3 1 2
PSR4 . i RAE AT AT EANTRE B 4, SQLite Kl — N WAR B A, AL
B CLP I FE K,

CLP LA HIERiatT, fRn] AfEdL EHUTAf). 3815 schemaff B AT s Fgh AT 1L
B TS FER B AT 55 . CLP A TR AT IE ) #2 —AN A il dr 2 (query), BraEm 4
FELLS ()T, X8 S TR R R . B help Bl.h AT LS B Se R I 52 4651 2 . 4t
A.exit @.eiEH CLP.

EFRATAN BT —FRA test.db IIEHEZEFT4f . 7 DOS shell THEA:

sqlite3 test.db

JRUE AR T B e 44, 1R G SROX AN PR A7, SQLite AN ELIE B4 e . SQLite
S BIRECIE ) Hrp 3N Tl EN R 2 JE A B e, tean e b A T R . IXFE
AR B DS 45 DR Lo LR R 25 B A5 SCA 2 0 B8 R — S8k AME IR L, L ok
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http://www.sqlite.org/cvstrac/wiki?p=HowToCompile)

N FERE, WIUK/N. FRAE(UTF8 5L UTF-16)%, — B FEAIH# 2 5 A fe

BT o XA S REESCEATHIME Pl s TATRMECABCE, B, 2R RS 2

fig, AN LA QI — & AT RN

sglite> create table test (id integer primary key, value text);

BUAENRE T — K testdb FUEHRE FESCrF, Hp s — VK test, IZRAU TN T B

I DY id BB e A AR, JoR I R SC— MR R By
SQLite #<xxfi% 7 BV H] A s 1k -

I —MHEERRIFRCY value I SCAR 7B .

[ & T A LAT B8l -

sglite> insert into test (value) values('eenie’);

sglite> insert into test (value) vaues('meenie’);

sglite> insert into test (value) values('miny’);

sglite> insert into test (value) values('mao');

EE NG E A EIR

sglite> .maode col

sglite> .headers on

sglite> SELECT * FROM test;

ARG WK

id value

1eenie

2 meenie

3 miny

4 mo

SELECT 1 f1) i (11 4 iy 4 (.headers and .mode) I itk 4n tH f i 2. 7T LA 31 SQLite 24 id

FBIRT TIERRREEUE, MIXSRAITE INSERT EA) IR MR (L X T A KT

B RAT 2 D0t JE Al — 2510 sk % B B I, BB W] LU SQL e % last_insert_rowid)()

1330,

sglite> select last_insert_rowid();

last_insert_rowid()

4

FEIRHY CLP Z A, ibBATR N EAm I — DR G IR, et N B i 2

7.

sglite> create index test_idx on test (value);

sglite> create view schema as select * from sglite_master;

fii H exit dir 23Rt CLP,

sglite> .exit

C:\Temp>

FESEIEER Schema 8

AIUAS shell i 2 T 3RAA B0 B A5 B . /R 7T LUBE A iy 2 tabl es [ pattern] Sk 15 21 pir
ARMPEIFIER, TP [pattern] 7T LLUZAE(T2E SQL HIHRAEAT . AT L fir &2 iR [BIFF 5 4%
PRI LA, a0 R AT pattern 1T, 3R Bl Fr A7 R FRLE .

sglite> .tables

12



schema test

A DUE B IRATEIE IR test ALK schema. [FRIFER, ZEE/R—NRIEG], U6
4 .indices [table name] :

sglite> .indices test

test_idx

A UG B FRATA K test FTAIERIS N test_idx 5 |. 1 f.schema [table name]n] LATF £ —
AN AL &I ) 52 SC(DDL) o AR BER AR 44, WIR ] BT Hicdls ZE 0] (1045 table. indexe.
view Al index) i) & X iE):

sglite> .schema test

CREATE TABLE test (id integer primary key, value text);

CREATE INDEX test_idx on test (value);

sglite> .schema

CREATE TABLE test (id integer primary key, value text);

CREATE VIEW schema as select * from sglite_master;

CREATE INDEX test_idx ontest (value);

FEVEANY schema {5 5 T UL SQLite ME—)— M R G Kl sglite_master 7351 X ALK &
—RGH K, BREHINE 2-1 R,

7 2-1 slite_master K 45#)

G TR Ui H]

1 type {8 Jy"table".  “index". “trigger"m"view"Z —.

2 name X RARR, AHN TR

3 tbl_name AR R BN %, e BUE S 7B 2 AR an e 25 |l
RIS, W BAE N AL EA .

4 rootpage X i R A AL DN 5, BB 00 X RBE IR, B
E A AR DU G5 o

5 SQL AR, A G P Y SQL B .

AW HTHOE ) solite_master &, &[0

sglite> .mode col

sglite> .headers on

sglite> select type, name, thl_name, sgl from sglite_master order by type;

type name tbl_name sql

index test_idx test CREATE INDEX test_idx on test (value)
table test test CREATE TABLE test (id integer primary
view schema schema CREATE VIEW schema as select * from s

W Tip: A i (10 5 Sk B mT LA IRl S0 i Ao 1) i o

AT EAAE . dump T4 K80 122 3 14 SQL A% A Sk o AMEFIMEATS 4, . dump H45: HiHEA
B, RIRIESE, CLP S A R 2 MK 4
sglite> .output file.sql

13



sglite> .dump
sglite> .output stdout

HESIAN

AWRERT LS AN, HIWERP 52 uE T2 N SC agkg e anacft i SQL 5
P e, T LA read i 45 N (BRAT) SO R SCpRE d10E 45 B E E A S B (B
(comma-separated values, CSV)ZH ik, 1] i f].import [file][table] fir 4> . M 2 Bl 45 5E 1 S
It B A B e 1R,

sglite> .show

echo: off

explain: off

headers. on

mode:; column

nullvalue: "

output: stdout

separator: "["

width:

read iy 4 K3 .dump iy & B EE I ST o SR A AU I A b 2% 43 SO BT
filesql, ZE5ERRR CLAATAE B FEX] 5 (test RN schema #LIEl), SR )5 H R T 2SN
sglite> drop table test;

sglite> drop view schema;

sglite> .read file.sql

AL

CLP it T JUAME Ak i i 4o d 8] 51K /2 .echo, WIER & .echo on, T A ¥ 275
PATHTER S 42, BRIAMEE off. .headers WCE 4 on I, R4S R Bor i G+ Bid . il
FNULL I, R E L — AP rr sk EoR, ) .nullvalue i 2 BEE, 40

sglite> .nullvalue NULL

BRSO N2 . R4S CLP 1) shell $27-7%F, . prompt [value], -

sglite> .prompt 'sqlite3>

sqlite3>

.mode iy 4 ] LB 45 R 1 LR A% Xm0k csv. columin, html, insert.
line. list. tabs FI tclo BRIMEAE list, {EMCBLER W gt SR #1 [ LAER ) 73 B A5 20 B o
RARALL CSV Mttt — MR, AT i R At

sglite3> .output file.csv

sglite3> .separator

sglite3> select * from test;

sglite3> .output stdout

A file.csv T2 -

1,eenie

2,meenie

14



3,miny

4,mo

A —A CsV A, BT LRI fiv - 15 BAT LA 45 2R -
sglite3> .output file.csv

sglite3> .mode csv

sglite3> select * from test;

sglite3> .output stdout

1T AR AT CLP
7£ DOS 5 UNIX [r 2475 K, E#HUT SQLite (5 e 4 15
RiEEEE

FITAT 0800 122 BEAT 55 S mT AAE shell Ml AT R 58 e

AU, &4 A EREE

el R I AR AT WS Rh 7 5 1R .dump, #5381 SQL MRSk fEdr AT TR T
CIRIN 8

sglite3 test.db .dump > test.sql

1. CLP Hn A

sglite> .output file.sql

sglite> .dump

sglite> .exit

FHNH, A SQL kg & 03 O Hiedla 22wl an B A

sglite3 test.db < test.sqf

ALK test.db ANAEAE . WIAVEAEAE,  WIEVF2 BRA Hctls 22 A7 [R) 44 e e Hh A

A DA S ) T VEAS B A R R0 B SR DL (VA S A 2 AR ARG i
(vacuum)'e, W EJE B TBOCRUHIE P SO AR T B 1), RAAS 21— SE /N B 8080 P S T4
(BN

slite3 test.db VACUUM

cp test.db test.backup

— RGO, CHERIR AR An A SQL A AR LF . R4S SQLite ARG A n)_ESHEAE MRS
BAE R G SR SR — 2P, (H A RAR SR 25 0 SO IR B AR I 8], 382 SQL M aUIRES:
—yi2

AN AR ASARURE P I, 76T Pk AN AR G ol I SO MR kAT T

KRB SR B

FERTSCHTIR, AT A 0 32 At 2 Al ] solite_mester #LIA, EHR D EE TR
L LIRGROE 0L REEEHSY

15



UWIRARAESRAG O T L R PR S #A5 JE, wT ABEA]— MK SQLite Analyzer (TR, &

nJ LL7E SQLite Mk I R #5135, SQLite Analyzer n LA {iLRA#L SQLite $ii % (1 Al H AR
%\0

(250
HE SQLite TR

HIRZ H TR s L R AT TAET SQLite, Hrp HAPLTS B BAL AL s V- & 11 -
I SQLite Database Browser (http://sglitebrowser.sourceforge.net)

I  SQLite Control Center (http://bobmanc.home.comcast.net/sglitecc.html)

I SQLiteManager (www.sglabs.net/sqlitemanager.php)
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http://sqlitebrowser.sourceforge.net)
http://bobmanc.home.comcast.net/sqlitecc.html)
http://www.sqlabs.net/sqlitemanager.php)

FIE KRRHEE

SQL H AT 5 F R AMIURTEE 5 B AL I R, XA IR RIS R A2 o S8 RS LT SQL
HBLEX SQL M BLERH T #55K. SQL MBI ATER S AL, M iR AL < R AR
oh. XL T SQL BT AER AR AL .

P HEEEAEA R, SE eI,
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FAE SQL

AT 41 SQL HIHEAS A AT SQLite MURFIRSEHL. AH A A g HIER B kit SQL AR AR
BRI WSRO SQL Br T, SQLite K R HE A R RE R IH 5o

A AR MR, P DA R T SQLite 5 E DBMS ARy, ingg 7
.

e ki

e 3R, SQL ZRARMALN =), KAMAEH E. F Codd 7 1969 F-4&H 1. KR
BB EESROC R A FE e g fe Al — M A iiE 5, LS, SQL Mgk,

S FAB F =B My B (Form) . Thfg (function) T —E1: (consistency) . #8027 L
GEK . AE R BB JUAf ] — s b (0 B S SR R T A (S B, X AR O O R
(relation, 7 SQL H#iFx A table). KR M ZATudl(tuples, & SQL HHEF AT il
rows)i ., AN TCUL X 2 A B Y (attributes, 7 SQL HHFR M. FBL. columns) i k.

BHES

BT RSN A AN R R IR ARk, JHEE IR i et 7 IR A
B iR, ORI .

SQL Wk

F—ANPCRH BRI 5 T REETE IBM () System R 2411, System R J&— /3¢ R 7 4
FERIBHFFLIH , I H AHRAEH T Codd HIRSC. XANEF PRI #Fk1E SEQUEL, 2
“Structured English Query Language”f4i'5 . Ja K46 k4 SQL, ¢ “Structured Query
Language”.

gL ES

B EE AR AT RS = S R, g T Seinfeld fTfs episode(%) 180 1)
M (2 412 Bl Eedls PR iR il 4-1 s

foods foods_episodes
food_types L . episodes
+id: integer % +food_id: integer
+id: integer O] +type_id: integer +episode_id: integer POt +id: integer
+name: text +name: text +name: text

K| 4-1 Seinfeld £ 5 St
Hos 1) schema sg TR

18



create table episodes (

id integer primary key,

season int,

nametext );
create table foods(

id integer primary key,

type_id integer,

nametext );
create table food_types(

id integer primary key,

nametext );

create table foods_episodes(

food_id integer,

episode_id integer );
32 foods. foods HHFF45 Il kAR —Fh &8, LA T name FB. type id =
food_types, food_types FA7-fifi 1 £ & 1 73 A (A kb £ 5« 0 S b3 £ 54 5%) . foods_episodes
7 /& foods ! episodes 1) % .

=2

VA S AT AEBA 130 Zip S 4.
BAT B

N TR TS, AFERPT SQL /R B RAFAERE TS zip SCAFAR H 1 sql.sal S
XK SQL ER), — AN IIE AT I VE R AT B — AN B SRS, G test.sgl T
R IE AT

sglite3 foods.db < test.sql

T BN S ek, R FH AT T AL A S

.echoon

.mode col

.headerson

.nullvalue NULL

Bx

SQL HIERRG HARE S o BB S —AMrflif), LAahITk, FRoRIrEmshft.
S TR PR A R, ] 4-2 o
select id from foods where name="JujyFruit’;
Ll I |
verb  subject predicate

K 4-2 — B SQL A4

19



ks

SQL i 24, B S ()ETR. WM 3 ML iy
SELECT id, name FROM foods;

INSERT INTO foods VALUES (NULL, 'Whataburger";

DELETE FROM foods WHERE id=413;

HE

WA Literals, LosfiVIRIME, A 3 Bl FATRHE, BdiEm dtfliE. 78
U

Jerry’

‘Newman'

‘JujyFruit'

PRI RS S OFF R, IR AR AR 5 RS, T ZO0E . W1 Kenny’s chicken”
'‘Kenny"s chicken'

i, SRR BE R R L e

-1

3.142

6.0221415E23

T REHME I AN X'0000' R i, HerP R A 16 BEHIE. HERIME A0 A A
1) 16 k%5 (8 bits) 4L ik, s

x'01'

X'Offf*

x'0FOEFF

X'0f Oeffab’

TR B AR RS

P 7 SQL 4B ks k(9 3%, 4 SELECT. UPDATE. INSERT. CREATE. DROP
I BEGIN &5, FriRfFFE IO A L AR 4, kiR 5] R 20oE L, Aae ks
T SQL AX A K/ANE, T S AH R ) -

SELECT * from foo;

SeleCt * FrOm FOO;

JTE RN, AEPREFHHRE, RN,

fHs2, SQLite 47 £ IRIE A K/ NS RUK Y

SQL R TR AU BT, ZATHERET C I/ <.
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tIE— P RURE

el e BT 1 TAERR I SE AT o RAATRIZILL, B RE A, (HILSEIFIRantt. KR
HEPARIMESA R, WRAARNKID IR EIBATT 2 70 Br i R AT

fgR

71 SQL H, Bl A A B s o) S 8 ) — M P A 08 i i 5 (data definition language,
DDL), #Af X £esd G b s 167 R Bk £di 5 4/F 15 5 (data manipulation language, DML).
Bl K MiEf) )8 T DDL, JJ CREATETABLE fiv4, W R X:
CREATE [TEMP] TABLE table_name (column_definitions[, constraints]);
H TEMP 5 TEMPORARY i B I A I e, JUAEis T 4T a1d, — HOEBmT,
M A SR .
HE 5 R ORI
Thh, WERIORIEZATIE—,
CREATE [TEMPITEMPORARY] TABLE ... ;
WARBATHRVI BN 2, WG 2R, Ko e 8 e R AL AL .
s Eh eI ERAMER, MRRRE, IEEANH.
CREATE TABLE W& 2 /DHHE—NMRAM—NTB 4. 4 table_name R/RnE£ 4, Wb
HH e A ER R A A . column_definitions 7 —AN 570 B 10 F By & . B FBOE
XAFT{E NI — DAL SRR FBARK . 7 SN AEE, 5
GG S TP B E R 4L, FRWIAEAE 28 I BE (281 . 7 SQLite A7 5 Rl ACHI AL .
INTEGER. REAL. TEXT. BLOB I NULL, Jif7iXeesis /AT mm “17gs” —1y
A2 “CAHR” RIREETIAT AL IRE AT DUAF i 0 vh sl e i) = b . an, ARmT A
UNIQUE 2y AURKIE IT A i sk h A F B IMEEE S A IE] . 2027 “ Bt se e —
T,
EFBANR G, ] DAERBE — AN # BEA o, -4
CREATE TABLE contacts (id INTEGER PRIMARY KEY,

name TEXT NOT NULL COLLATE NOCASE,

phone TEXT NOT NULL DEFAULT 'UNKNOWN',

UNIQUE (name,phone) );

HER

PRI LA ALTER TABLE 4 BUE R I 451 . SQLite ¥ ALTER TABLE 4 Bt ) DA%
w"A, WAL B — %y

ALTER TABLE table{ RENAME TO name | ADD COLUMN column_def }

TR G BL TR 5 {} o Al Sl — MLy, DAL, 1t
Ak, TA1E50# ALTER TABLE table RENAME. .., 5% ALTERTABLE table ADD COLUMN....
That is, you can either rename the table using the RENAME clause, or add a column with the
ADDCOLUMN clause. To rename a table, you simply provide the new name given by name. If
you add a column, the column definition, denoted by column_def, follows the form in the
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CREATE TABLE statement. It is a name, followed by an optional domain and list of constraints.
il :
sglite> ALTER TABLE contacts
ADD COLUMN email TEXT NOT NULL DEFAULT " COLLATE NOCASE;
sglite> .schema contacts
CREATE TABLE contacts (id INTEGER PRIMARY KEY,
name TEXT NOT NULL COLLATE NOCASE,
phone TEXT NOT NULL DEFAULT 'UNKNOWN',
email TEXT NOT NULL DEFAULT " COLLATE NOCASE,
UNIQUE (name,phone) );
BoR T AR E X
B LA SELECT A QI 13 nT LALE G R 4 b 1) [R] I G i s« IX M7 33 i) CREATE
TABLE A #7E “HiANdx” — A4,

HHEEFER

SELECT /2 SQL ir 4 i K 2% . SELECT HAR 2 #AE AR UE 155 RACHL.

KA

SELECT " i} 3 KK 13 T R Ak
R PR

. Restriction(FR )

. Projection

. Cartesian Product(ifi /X 1)

. Union(It4)

. Difference(%)

. Rename(FE i 44)
- B R

. Intersection(3Z X)

. Natural Join( F 4R i%4#2)

Assign(#fJk OR I {H)
AT REERAE

. Generalized Projection

. Left Outer Join

. Right Outer Join

. Full Outer Join
FEARMR R ERAE, BREmASL, (G0 DA AN B R o BB T8, &
AT DU AR R e I, — RO T, B4 oy LAAE A 6 AR e A e Pt U X
TR ERAE A AR PR IV 58 IR 1k
ANSI SQL #] SELECT nJ A5 e IR Fr 7 (1) 6 SR #AE . XS /E 55 T Codd e d) e LI
HRRFBHEST, R Ml4b——divide. SQLite 37+ ANSI SQL 14 right A1 full outer join
AN R AE GX Le g A w] e (R IR T R 58 1) o

e

22



BIFEE

ML ERAL, SELECT i Hl— R TR IR Z R R BAEAL S 1 il . R TR T
FERE IR R LTI IR A HGEATE R, U] IR AR PTG 22 At

SELECT J&—MRKH a4 MIfiE SELECT By— i H B

SELECT DISTINCT heading FROM tables WHERE predicate

GROUPBY columns HAVING predicate

ORDER BY columns LIMIT count,offset;

HAMRE F—DISTINCT. FROM. WHERE Il HAVING—#/& — M plif v hJ. A4
TR R B AN ER B A 2

% 4-1 SELECT #1141

eIkl Th) BAE LEIPN
1 FROM Join List of tables
2 WHERE Restriction Logical predicate
3 ORDER BY List of columns
4 GROUPBY Restriction List of columns
5 HAVING Restriction Logical predicate
6 SELECT Restriction List of columns or expressions
7 DISTINCT Restriction List of columns
8 LIMIT Restriction Integer value
9 OFFSET Restriction Integer value

| l RE Result

R4

ULl e

SELECT DISTINGT heading FROM tables WHERE predicate GROUP BY columns HAVING predicate ORDER BY columns LIMIT int.int;
A

RS A1

P 4-3 SELECT phases

LI SELECT J& SQL HE 414, M4 WHERE gt/ SELECT & 21011,

R3 R7

I

A7 ATLUEATET R PR (E R A kA 25, BT E (L, 2, 3, ete.) B AR HE (“Jujy-Fruit?).
BT LA SCF IR (D, 2, 3 or “JujyFruit”). A8 & (— & i foods.name [14144) . Fik 2
(3+2/5) sk i 1) 45 5 (COUNT (Foods.name)) f .
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HRIER

BAERHAE ] — A s MM AT LA O s o T RANY “3RAERT T SR
SEMGERP A I BRI E R  — HARA AR AR I i N (PR IR AR, — FR AT AT
AR R HBRERERAE AR, AR

—» unary —)--—} binary —}-—} ternary —)--
5 )

[ 47 B H R R
—RBMER

— E R T SQU BRIERT. % 42 SIH T SQLite JF S FE — HERIERT. Zerh it
S SIS, R 2L b A BRI DR SE S, 4 5 7 LA RS BT M S .
% 42— HAER

BAETT KRR TEH
II String Concatenation
* Arithmetic Multiply
/ Arithmetic Divide
% Arithmetic Modulus
+ Arithmetic Add
- Arithmetic Subtract
<< Bitwise Right shift
>> Bitwise L eft shift
& Logical And
| Logical Or
< Relational Lessthan
<= Relational Lessthan or equal to
> Relational Greater than
>= Relational Greater than or equal to
= Relational Equal to
== Relational Equal to
<> Relational Not equal to
1= Relational Not equal to
IN Logica In
AND Logical And
OR Logical Or
LIKE Relational String matching
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‘ GLOB Relational Filename matching

LIKE R

—AMRE M KRBERTE LIKE. LIKE FI/EH S E)REG, (A& — MOkt
TR L. i, ZEAMPAARRLTRT “37 JHRme s, A F i
sglite> SELECT id, name FROM foods WHERE name LIKE '3%;

id name

156 Juice box

236 Juicy Fruit Gum

243 Jello with Bananas

244 JujyFruit

245 Junior Mints

370 Jambalaya

BB 71 05 (Y0) Pl AT 0 RIS FAFILIE . P RIZ QW SRR A FAF LT .
sglite> SELECT id, name FROM foods WHERE name LIKE '%ac%P%;

id name

127 Guacamole Dip

168 Peach Schnapps

198 Mackinaw Peaches

S MR E T2 NOT:

sglite> SELECT id, name FROM foods

WHERE name like '%ac%P%' AND name NOT LIKE '%Sch%'

id name

38 Pie (Blackberry) Pie

127 Guacamole Dip

198 Mackinaw peaches

PR & FIHE P

FTEAHT LIMIT H1 OFFSET i B 7B & &5 AL NG . LIMIT $i3 58 32 [m1d 5% ) dse K EL
. OFFSET fif & s Hyic k8. B, N iff) a2kl food_types & id HESE 2 Fyidsk:
SELECT * FROM food_typesLIMIT 1 OFFSET 1 ORDER BY id;

TR 7 OFFSET fE47 R4 Bkid 17 (Bakery), fRE T LIMIT [R5 2 ik 717 (Cereal).
EIfE A IS — ORDER BY 4], AR id sk IR Al Z 5 & — AN B A T B HE T
il 4n .

sglite> SELECT * FROM foods WHERE name LIKE 'B%'

ORDER BY type_id DESC, name LIMIT 10;

id type_id name

382 15 Baked Beans

383 15 Baked Potato w/Sour

384 15 Big Salad

385 15 Broccoli
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362 14 Bouillabaisse

328 12BLT

327 12 Bacon Club (no turke
326 12 Bologna

329 12 Brisket Sandwich
274 10 Bacon

BRE (Function)fIZ & (Aggregate)

SQLite $2fit T Z RN E R KBRS, W UUHAEANFRK 7AF . sREMRARS: W
o ABSOTHEAEE; FAT AR UPPEROAT LOWER(), “EAI TR 545 A3 1A
L . PN GNP
sglite> SELECT UPPER(hello newman’), LENGTH('hello newman’), ABS(-12);
UPPER('hello newman’) LENGTH('hello newman') ABS(-12)
HELLO NEWMAN 12 12
B4 e AN KNS (3 upper()FT UPPER()E Al — AN EL) . B0 LLE2 T BUEAE A S
i&:
sglite> SELECT id, UPPER(name), LENGTH(name) FROM foods
WHERE type_id=1 LIMIT 10;
id UPPER(name) LENGTH(name)
1BAGELS®6
2BAGELS, RAISIN 14
3 BAVARIAN CREAM PIE 18
4 BEAR CLAWS 10
5 BLACK AND WHITE COOKIES 23
6 BREAD (WITH NUTS) 17
7 BUTTERFINGERS 13
8 CARROT CAKE 11
9 CHIPSAHOY COOKIES 18
10 CHOCOLATE BOBKA 15
A4 BR BT AR AT S Rk N — 884y, T ARR B T LAI/E WHERE 161
sglite> SELECT id, UPPER(name), LENGTH(name) FROM foods
WHERE LENGTH(name) <5 LIMIT 5;
id upper(name) length(name)
36PIE 3
48 BRAN 4
56KI1X 3
57 LIFE4
80 DUCK 4
Rt FRPARM R EL BN Al P R A ARHERIZRE S R4S SUM(). AVG().
COUNT(). MINQAT MAX(). i, #4521 £ dh (type_id=1) %, w6
sglite> SELECT COUNT(*) FROM foods WHERE type id=1;
count
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47

4140 (Grouping)

RE BRI 2 W e BEA LR T FAEAN ORI R B, ARIE AT LS AT
AN, WG ERN R A XEEHT LI B 5é i, J7iat2 i GROUPBY
ERGTEIF

sglite> SELECT type_id FROM foods GROUPBY type id;

type_id

1

2

3

ZHER

BT TR — /NPl DISTINCT. DISTINCT 4b# SELECT (45 B f iy fi b 5
4T i, PRAEM foods 2 BT HITE AN type_id 1H:

sqlite> SELECT DISTINCT type id FROM foods;

type_id

1

2

3

LRIER

B (join)t SELECT dir & HIH—MEME, B EWIGRIEE, G R IIE i L ugfkb
Mo ERMAERE DO RERR(EEK), B SELECT JE4kE R
WAF A5 TT 4R 2 de 7] 5
sglite> SELECT foods.name, food_types.name
FROM foods, food_types
WHERE foods.type _id=food_types.id LIMIT 10;
name name
Bagels Bakery
Bagels, raisin Bakery
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Bavarian Cream Pie Bakery
Bear Claws Bakery

Black and White cookies Bakery
Bread (with nuts) Bakery
Butterfingers Bakery

Carrot Cake Bakery

ChipsAhoy Cookies Bakery
Chocolate Bobka Bakery

A RRARH] 4

LB ANRIEZA RN, FRATREES.
SELECT B.name FROM A JOIN B USING (a);

R

¥R SELECT v #HLk, H TS dmiEa) i KE KA S M T . 5 34 DML i H T
B E——INSERT. UPDATE #1 DELETE.

AL

f#FH INSERT iy 4 i) & i A id s A INSERT iy 4l LL—Ucddi A\ 1 461038, thnl LU
SELECT #ir&— X N2 & id k. INSERT ifif i —fMeks X0 :

INSERT INTO table (column_list) VALUES (value list);

Table 5 IE Il A ZIWEAN L . column_list &2 IS5 3 i B4R, XL BbaieR
HAFAEI . value list / HE 5 I ER, XEH S column list HH - Bt——X W f5ilt,
NI E A 1) foods A A K -

sglite> INSERT INTO foods (name, type_id) VALUES (‘Cinnamon Bobka, 1);

BRitx

UPDATE iy 4 HI T — M & F . UPDATE fir Al LUE SN E AT e 2179 i1
— A EZATFBL. UPDATE iE A 11— ks X 0 :
UPDATE table SET update list WHERE predicate;
update list & — ek Z A “FRIRE” MK, FERIREMK AN column_name=value.
WHERE A 7% 5 SELECT il tAHR], #fE 75 2 AT e iz . .
UPDATE foods SET name="CHOCOLATE BOBKA'
WHERE name='Chocolate Bobka;
SELECT * FROM foods WHERE name LIKE 'CHOCOLATE%;
id type _name
10 1 CHOCOLATE BOBKA
11 1 Chocolate Eclairs
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12 1 Chocolate Cream Pie

222 9 Chocolates, box of

223 9 Chocolate Chip Mint

224 9 Chocolate Covered Cherries

MERiC %

DELETE H F-MHER— R Hd . DELETE & A) 1) — Bk X«

DELETE FROM table WHERE predicate;

ke, WHERE 1) (%)% 5 SELECT EAJAH IR, e 75 B g iic 5% . -
DELETE FROM foods WHERE name="CHOCOLATE BOBKA";

AR B

Bt e BN T SOM PRI R IR R Z AU IR R o A7 DURRSE BNk Bsg bk L SR sE
Ve SIGEREER] P et

SE A e B
ME—E03R

(A4 ME—(UNIQUE) 2 3R A& R 8 LAk, T LAEA e . — ME— LR Rk — AN 2B el —41
TR B, s WERRREEAN AN EEE, dok—MEsui— 2
AR, B 5 & — AN LoRAEE, JERUNERE. ME— 2T DUE T B R R e Lo

NULL A1 UNIQUE:

)@ R — AN FB A AW UNIQUE, A RAF XA~ BLdfi A 2 /> NULL {2

[ 25 . 5 50dhs e (R RP S 5% .« PostgreSQL A Oracle 1] LATE A £ 4N . Informix 1 Microsoft SQL
Server H fit—/>.DB2.SQL Anywhere #1 Borland Inter-Base A~ it . SQLite % /] 75 PostgreSQL
H1 Oracle AHIRI R U7 % o

T ARPCRKI T NULL 2 in) k. P4~ NULL B2 S AHSE ? AR 298 115 B
AR EATTAHEE, (HEEAT R INE BIEH EAIAS . SQLite MM s 2R BT 1) NULL
HAAAF o P AR ] L M B P i AR 24 NULL .

ERAR

7E SQLite W, MfRaE L— MR BB E —A 18, NERACHEREE .. EANTFBUE
—~ 64-bit B FBL, FRoh ROWID. ‘B A4 —— ROWID_F1 OID, HXPIA N34
[ RE AT DA e M. E BN IUE 2 B3 7 3 3 2B . SQLite b T B Brifit | gt K

Rk
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ookt

RRIAE

TR B DERAULT 5B i — N ERIAE . 21 R INSERT 1 A4l ATl sk IN 37 A e iR
SEAE, WA EIRERIAME. DEFAULT A2 (constraint), PAA & A AT s ilATAT F4
AT LA e U o ke e, SRR E R T AREE NULL fEM— AN, R — 2B
fREBRAE, AR IN 3 iz A BedRE i, SQLite ¥ 1m iz Beddi A —A> NULL. 4,
contacts.name F B — MNMERIAME'UNKNOWN', 15E T i1
sglite> INSERT INTO contacts (name) VALUES (‘Jerry?);
sglite> SELECT * FROM contacts;
id name phone
Jerry UNKNOWN
DEFAULT & 1] L4252 3 Fh e SO 201K ANSINISO e 7= F 126 ke H 393 R e fi) 42
CURRENT_TIME #2425 ANSI/ISO #% 3 (HH:MM:SS) [ 4T i 1] . CURRENT_DATE 4
ARG HTH I YYYY-MM-DD). CURRENT _TIMESTAMP 425 i —AN H I 0] 141
AN YYYY-MM-DD HH:MM:SS). -
CREATE TABLE times (id int,

date NOT NULL DEFAULT CURRENT_DATE,

time NOT NULL DEFAULT CURRENT_TIME,

timestamp NOT NULL DEFAULT CURRENT_TIMESTAMP);
INSERT INTO times(1);
INSERT INTO times(2);
SELECT * FROMS times;
id date time timestamp
1 2006-03-15 23:30:25 2006-03-15 23:30:25
2 2006-03-15 23:30:40 2006-03-15 23:30:40

NOT NULL Zj3k
CHECK &%

HER7%(Collation)

He e X ar e — i e SCARIIE . HEFPE =2 T R08 SCARME AT 24T LA . AR HE
FPAEAA I LG 5% o 9, SRl e /NS AU, T2 dujyFruit #1'JUJY FRUIT!
BN A RAHEE ) o Ty A PR B R NS U, XN B THPIASFAF B A AHSE T
SQLite 7 3 AN E HIHEFEE: . BIA A BINARY, E4fiHl—A C &%t mememp()sk 3 SCAHEAT
B . RIRES T REZHITTE S, Wkt NOCASE X 26 M- REd K/NE A
J&¥). Finaly there is REVERSE, which is the reverse of the BINARY collation. REVERSE is
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more for testing (and perhaps illustration) than anything else.
SQLite CAPI #2415z HIH A T, PEILSS 7 2.

F4EF(Stor age Classes)

WIFT SO, SQLite 7 Ab B I Iy 15 10 B FEAS R XM AE T & P SRR A
FOX SRR ANl {7 f . LRE. sk (enforc) FTHEIR (assign). R 15/ 44 SQLite kb F ¥
I s VRN e S E BRI R

X EE A, SQLite MR35 Bk AR A o F v (affinity) B 57 1& . E SQLite 1, BT HFK
ISR (type affinity) . Jy T BRARSSALSCRITE, URAZ0 50 TR A AT-Aik RN 55257 (manifest
typing).

SQLite 1 5 MRIRIIHHERAL, PRRAAEAER . FEHFRXANAER I T — MBS A7
(A% 3, LSt A sl R (Y [) i) o 3X B MG IRAER 4-6 HRliiA

#* 4-6 SQLite {25

B !

INTEGER BHUE S 2R A (A, BEATLIE 1, 2, 3,4, 6 5 87717, 3
I K (8 bytes)t{-9223372036854775808, 0, +9223372036854775807} .
SQLite HLH5 7 IIME A Bl5 T HEE DT 7 (05

T SRS

REAL SEAUE 10 HEHIEUE . SQLite ff Fl 8 45 (75 s Bk A7 S 4L

TEXT SCA(TEXT) 2 F A5 - SQLite SCRF LA £ 4ifid, £ 45 UTF-8 1 UTF-16.
FAF R RN AT R

BLOB TR 5. (BLOB) AT R A % . BLOB [f /N BRI

NULL NULL /"% F{E. SQLite HATX) NULL 584 % Fr.

SQLite iR {H HI 7L R AW LAY, N il & SQLite R Ty

SQL i f) IR | BRG | S AfSR B SO R IR TEXT .

WERSC PR ARG SRR RS, JF B /N UREL BRIy INTEGER.
WARSC ARG SRR RS, JF B /N EUREER S, BRIy REAL.
JINULL B W A RIR A NULL A7Aif2K

R —AMERIR O X'ABCD', i ABCD 2 16 #til%s:, WiZ{EkiHaIk A BLOB.
P QE DN

SQL k& £ typeof (VMR A kiR [Pl FLARA# R o A IXAN R #, R i SQL 3k [ml i 45
A

sglite> select typeof(3.14), typeof('3.14"), typeof(314), typeof(x'3142'), typeof(NULL);
typeof(3.14) typeof('3.14") typeof(314) typeof(x'3142") typeof(NULL)

real text integer blob null

SQLite HMH)— A BT RE & A FAEEIRAME . THH Tz B
sglite> DROP TABLE domain;

sglite> CREATE TABLE domain(x);

sglite> INSERT INTO domain VALUES (3.142);

sglite> INSERT INTO domain VALUES ('3.142Y);

sglite> INSERT INTO domain VALUES (3142);
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sglite> INSERT INTO domain VALUES (x'3142");
sglite> INSERT INTO domain VALUES (NULL);
sglite> SELECT ROWID, X, typeof(x) FROM domain;

ARIEAE R

rowid X typeof(x)
1 3142  red

2 3142 text

3 3142 integer
4 1B blob

5 NULL  null

TR — LG ), PP B FE AR AR A A 2 e — /M T INTEGER. REAL,
TEXT. BLOB FI NULL {HFFBAFF? — AN —A> BLOB Wil LLH:? WA R ? &A1)
REAH S 2

%5t BAANFAEAER I v DAAETE R — AN 7B o nTRABEHERY, BRUOA X 288 nl DUAH I
it A 56385 8 LR AOX A5 . ARG R vT LLEE e 14 B IR “ KM M7
Hee, & ar:

1. NULL 2 A AR 281 . — AN A NULL 7268 28 A L T e AR/ (5 e
HAT NULL 7R 2501E) . 76 NULL {52 18], A RE il HE e .

2. INTEGER =i REAL 1628 {f s T NULL, BT IHIZ5MEAHSS . INTEGER {8 M REAL {H 18
I HAE AT LRER

3. TEXT f#-i%2KA{E HE INTEGER #l REAL . BUEAGZE L 747 B (EAR . 44 TEXT H
HEAT RRAET, AR N “HEPR” Yo

4, BLOB i A fe s 284 HAA BLOB RHIME K T H e i 2R 1M . BLOB {H.2 [H]7E
FLAL IS C %% mememp() .

PrLL, 24 SQLite X — N FBOMATHEP I, B et et Ay, AR5 AT R N I (NULL
KWIBSEALHET) o« R SQL Uil T -k A -

sqlite> SELECT 3 < 3.142, 3.142 < '3.142', '3.142' < x'3000, x'3000' < x'3001;

IR [H]

3<3142  3.142<'3142°  '3.142'<x'3000' x'3000' < x'3001'

1 1 1 1

5§57 (manifest typing)

SQLite fi 555241 .
FNIHIER:
CREATE TABLE foo( x integer,
y text, zred );
R AR AN — 40 % :
INSERT INTO foo VALUES ('1', '1', '1%;
1 SQLite A IX 451 sk ), Xy Fl 23X 3N FE A R A KM ? % %2 INTEGER,
TEXT Hl REAL.

& Nl
CREATE TABLE foo(x, y, 2);
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PUAERRAT FIRE B4 A1)«

INSERT INTO foo VALUES ('1', '1', '1";

BAE, Xo y Bz PR R AT A8 ? 25 %2 TEXT. TEXT M TEXT.

M4, 7 SQLite [HIFBRMBRY K TEXT W82 A, 2% 2 40%, PUTW FlNE:
INSERT INTO foo VALUES (1, 1.0, X'10";

WAE, Xy Fl z PAERB IR AT AR ? 2 %2 INTEGER. REAL i1 BLOB,

I RARIR R, TTLAh SQLite 7B SR, IXERKIR S BUR ke, (HIXA 40
(9, ART DU IS R 26705 S X R ARSI R, SQLite BT LLBESZ —AME I F4k T
TR,

M2, SQLite ISR HRoR N 1) FBOTUA KA, 22T LB kAT . SRR SE AN
PEA X PTAS FE A) AR L DI o T U 20 S Rl 2 7 B 2R (it typing) 5 25 K78
(dynamic typing).Z [A] [/ P T R

AR SEFME (Type Affinity)

£ SQLite 1, FRORATRM IR, M8 FBOE] TR, i Bk EAUCRAT T %
RIUMPHANE . 7SRRI AL S Rl . SRARSRAIPETIGE SQLite AT A7 i SRAE
TR A IER 2R SQLite &% T BU T T A7 i HE TN
FEREFM P BOR M Zi 5 o ATIRA G T P BAn ik A e 2R Ak .

FE BN FNE

oL, MANTFRARA MR tE. A UMY NUMERIC, INTEGER. TEXT Al

NONE. —AMFB AT e T ISR e o BT L, AR F B I 2R AL, MR A

R BRI T oE M. SQLite $ I I BRI A P B IR S A

I 2R, D PEEARSERTEE NUMERIC. WHRE—ANFZBAE INTEGER. TEXT
8¢ NONE 1), H'e A3 b HRIR A NUMERIC SEF11E .

I WA 2B RS TINT' CER KANE), B FRIR A INTEGER SEFIE,

1 B PBE AR AU 5 T'CHAR'. 'CLOB S TEXT'(LiE K/NE), 1% FBA Rk
) TEXT itk . WI'VARCHARL & T'CHAR', BTl A#FRIRA TEXT SERIE,

1 W FBAE A S T BLOB (LI K/NG), s B MiZ 7B KA, 1%
TF-BHR IR Y9 NONE SEFIE,

R WA B IRA, % B SR AE ) NONE, fEXFIEOL N, Frf e A

PLEATTA S () (BN EATHRI Rk P HERT ) A 2R A7 i o SRR I AN o AT — P B

HIAT AW FE, SR RIE S, H NONE SR & — Mg ik $E. {2 SQLite ERINIKISEFI

PE7& NUMERIC. #iltn, fA—& 7B 788 JUIYFRUIT, %5 B fE AN 2

NONE, 24 SQLite AAPIXFPEA, &4 e fRIREBRIAR NUMERIC SefifE. pril, HIL

M—MNHPR R R 2449 2] NUMERIC SERITE, ANy eige iR, Mmfdefs)

NONE ¢ f

33



F AR

o1 RO G e A7 it 21 2 B AT M, B

I > NUMERIC FE et i Ay 5 Mifefe. —> NUMERIC FBLRA 7R
KL (INTEGER F1 REAL). 44—/ TEXT {E4%3di A %]—4 NUMERIC 7, K4k
BPR SLEA A INTEGER 76628 ISR EAL R, Kol B IL 0 REAL 1R85
WIS SE R, B4 TEXT (IR A7 .

I INTEGER FZE 4L FIR % NUMERIC F-Bt. —4> INTEGER 7B £ REAL {H 4%
REAL 7 270 o 2 6, 0 5 REAL AR B AT /INEER 4%, i 24kl INTEGER
1752k, INTEGER F-BUK & TEXT {i#% REAL f74f; WHIRFEEAL R, K 2ikK
B IHLFEALHy INTEGER 1728 Wil e R, Fra H TEXT Ik 7t

I TEXT FECASEHTA 1 INTEGER B REAL {4k 4 TEXT.

I —/> NONE FBAREIMATATI R EAL . FraHIL CATA G P A7 0 -

I BB 1R NULL 8¢ BLOB {E#4b——nGie A4 fE . NULL A1 BLOB i
KIS HR AR 7 A A P B

RN YA R LB S A%, (HE M BeT HARR ., g RRTE, SQLite &R+

BT e KRB PE . atie i, WRARYEG SQLite F it — MES AW 2, LA

PER SRR AP . WRARFS ] 7 —4 INTEGER “#B, JF ) L fs— /N384, 3t

SR A . WK ] T — N EA TEXT, CHAR 2 VARCHAR 2% (1 7 Bt 1) BLIK

— AN, BB A TEXT. A2, WA S P ix e, SQLite th &4k 3 7Mk

AEREVRICE o

FEFERYETT

AEFRATE — 2841 7oK T SR A ] AR H -

sglite> CREATE TABLE domain(i int, n numeric, t text, b blob);

sglite> INSERT INTO domain VALUES (3.142,3.142,3.142,3.142);

sglite> INSERT INTO domain VALUES ('3.142','3.142','3.142','3.142";

sglite> INSERT INTO domain VALUES (3142,3142,3142,3142);

sglite> INSERT INTO domain VALUES (x'3142',x'3142' x'3142' x'3142");
sglite> INSERT INTO domain VALUES (null,null,null,null);

sglite> SELECT ROWID,typeof(i),typeof(n),typeof(t),typeof (b) FROM domain;
EIE

rowid  typeof(i) typeof(n) typeof(t) typeof(b)

1 real real text real

2 real real text text

3 integer integer text integer
4 blob blob blob blob

5 null null null null

NI SQL B AT B HE A% -

sglite> SELECT ROWID, b, typeof(b) FROM domain ORDER BY b;
EIE

rowid b typeof(b)



5NULL null

13.142 redl

3 3142 integer

23.142 text

4 1B blob

sglite> SELECT ROWID, b, typeof(b), b<1000 FROM domain ORDER BY b;
Y EIR

rowid b typeof(b) b<1000
NULL null NULL
13.142red 1

33142 integer 1
23.142text 0

41B blob 0

eI

KA, FTEIEM T — 32 AAE2R A N2 e BIE W R4 T LU A . el & SQLite

HIAERT IR 2 07, 2B EASE A EIS(INTEGER Ml REAL)FI TEXT Z A HEAT#6 4

AT ZHERI LR, I A N R

I Y ADPBEE N RIAK S RAT IR, B SR A S s 2 AT H TRk 2
Espe N

I YA ZBAEAT R, Wk — AN B INTEGER 5k NUMERIC SERIE 75—
i, NUMERIC SEfitE2s v T-9E NUMERIC 7B TEXT {i.

I UYWARE T I, SQLite AMEUTATHAR . an KAk XA AL A, )
EEAZEN AR T OB A WSR3 T EL i

WHA N

sglite> select ROWID ,b,typeof(i),i>'2.9' from domain ORDER BY b;

rowid b typeof(i i>'2.9'

5NULL null NULL

13.142real 1

33142 integer 1

23.142red 1

4 1B blob 1

HE R “BIEB(STRICT TYPING)”

DR R AR S USRI SR M S i ) e B, T U] CHECK £93R . A mT A —A> B
W PR > CHECK ORI —A> “ARU 7 s,

HEENT 4 SQL a2, XA an BE A — DA BT, B EA AT
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HE KA SRRk .

HEHVEE

F5% i 34N A FEH]: BEGIN, COMMIT 1 ROLLBACK. BEGIN JFi4— 345, 2 JaH)
BT BAEAR T LA . COMMIT i BEGIN J5 T fir 215 2I6fiik; 111 ROLLBACK ik Jit
BEGIN Z Ja I H#4E. -

sqlite> BEGIN:

sglite> DELETE FROM foods;

sqlite> ROLLBACK;

sqlite> SELECT COUNT(*) FROM foods;

COUNT(*)

412

LS T A5, JeMBR T foods R FTAAT, {H& X H ROLLBACK #4714, 1
AT SELECT IR IR H i R AEATAT AL o

SQLite ERIATEUL R, B4 SQL iEA) H 45 (H sh#ac#i ) o

N S

WIHTPTIA, 1 RAN S FEE S WAL A K22 B e (B 38 2R 40) #0217 5 K 11 1 B

G 5 A B

SQLite A7 H AR 7 VR AL B2 OE R (BN i | K ET),  BRR A ISR

s

sqlite> UPDATE foods SET id=800-id:

SQL error: PRIMARY KEY must be unique

SQLite $#2it 5 Fhiyh o v )5 %: REPLACE. IGNORE. FAIL. ABORT #1 ROLLBACK.

I REPLACE: M%kifife T ME—5gbE, SQLite Kfid i Fiid /e (0 s B, A LLB
ANBAEUBid s, SQL 4kEhtr, Adki.

I IGNORE

1 FAIL

I ABORT

I ROLLBACK
B B

7t SQLite 1, WIFIHLSEEHIKARN . K VARG T FS, FE T2l n i
fOE IR/

SQLite KA BT, 24— MRS, i e R i, B35S E k4
W EM$HS. SQLite 7NN, SRAF WA R 1) 5 Hdls PEAR e 08 A de J5 — ZI FHIm B,
PLERUE f5 K ) IR M

SQLite B EIHLEI, b T EEIRE, HERTEE RGeS, SQLite 17 54
ANFEBUIRAS : AR IN8(UNLOCKED). #L=(SHARED). i ¥ (RESERVED). A #(PENDING)
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FIHEE (EXCLUSIVE). BN R e A — I 2 R R AL T Horp —ANRAS . SRR A CR I
BCRAS BRI AT — P8 5 2 5
BHIMPRSZARINBURE, FILRE T, BEEERA AW E. 82 T — N6,
HERCEH BEGIN JFUA T — NSNS, SRS AT R INBUIRES .

RINBARSH T — RS ZILZRE . T e W PR (N 5) $0dl, ey Jeilt
NILTRRZS, ol U o R — N, 2N E R DR I A AR R L =, il
S22 AN IERE T LAR I AR — N5 s il (R U — AN L BOE B R, A
FVATAT GBS B a1

WER— AN EFANE SRR, &I e AF— MR B — e BRI R — MR
BB, CREE BT LS Sy, (R B SEAR A LB AR BN AS B B e A
SCEE B E P Ak Al e e, R BHL I AR T B A

— HANERRAS T ORRBL el DUT AR A FEAE PEAS S T, R RS is o K e AE 2%
WX AT, A SE RS BRG0P R BT S TR A AE AR X

Y E PR RS M (B 45 I, TR R BT A HEE B S T RHEE B B
K OR R BER T A AR B, SRR G, e EERA R PR IL =8 T, (HE&
AT I AR AT LAAR 21 BB e o BRI, 0 R B R S A L e i =
B R e T AR IR O L =24

— HTE e L R R I, A A gt R R st T LU LR T R HE e B, SR EtnT e
A Eh O i PEREA TS TR T o T LART K G20 X T AR 16 50T 4 4 5 B B0 1 Sk

A

A AT T IRBHLEINE? D T S st .
F I8 VMR 4-7 P Ol BN IEH——A F1 B——I[r] INH 58 480 7 T A T A — /M
PalE. APATHS 1 4&Ard, BIATHS 2. 3 4%, AF4%.
R AT HEBUNEBLE DL

A ER B %

sglite> BEGIN;

sglite> BEGIN;
sglite> INSERT INTO foo VALUES ('X);

sglite> SELECT * FROM foo;

sglite> COMMIT;
SQL error: database is locked

sglite> INSERT INTO foo VALUES ('x);
SQL error: database is locked
PANERRE AR P &R B B E 8 %, iy 7 — R A FRARE, H
2 INSERT 5 f1ak PR L8R T 0 DR B B 2L

H TR E, RBOER: A M B # AR EARIE AT S o B ARG, O ) AT
ANRERS PR R T, ROA B A AR B (e RE R 3L e R AT I =) . IS A i, A
A M B AR AR, BT AT IR RE PR E LB 1 T

WAL B DU 2 MARANEELE A R Bl iR A, BROA S AT TR B N R A A AE
B R IEH ) 55 2R AR e LA
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HEHIR

SQLite f7 = FAF B 5F55, A RIMBURE . 550 LUJT4GT: DEFERRED. MMEDIATE
i EXCLUSIVE. 4528817 BEGIN fir & h 5 :

BEGIN [ DEFERRED | IMMEDIATE | EXCLUSIVE ] TRANSACTION;

—/ DEFERRED 45 AR AT 8 (B 3 e 75 2B 1) INHi) , BEGIN w5 f) A 5 A2 it 4
FHE——TIFH T UNLOCK RZ . BRIAE DL M AEr, Wi AU H BEGIN JFaa—14
5%, Wrg4is & DEFERRED 1), [FI ©ASIRIUTATEE: 0 Hs PEREAT 88 — Ik g
YERF, B43REL SHARED s [FFE, 4T — R SHEAER, ©43kI RESERVED 4.
i BEGIN JF4/ 1) IMMEDIATE #4523 %53kt RESERVED #{. W H kL), BEGIN
IMMEDIATE {RAE& A 3 e v DUE E e o AEAE, 3 A v] LI B50dis e b A7 T A 5
{HJ&, RESERVED 4P ik H e %81 BEGIN IMMEDIATE 5t# BEGIN EXCLUSIVE fiy
A, MHEIERHUT BRI, 4IR[E] SQLITE BUSY s, XIHAREE T LUK Bodh it
ITEBERIE T, HREREAEIRAS, 4k COMMIT i, £ik[9] SQLITE _BUSY 4%i%, X
W EH LML SRR, S5 ENPIT 6 A4 iR F5%5 .

EXCLUSIVE 4525184 3K BON B 14 /) EXCLUSIVE 4. iX 5 IMMEDIATE 2846, {Hj&—
H Ry, EXCLUSIVE Fi4-RAFEA e e, B DA R 80 PR T B B HAE T
AT IRANME T () 1) U AN R A A S B, (R EA TR TS B R IR
%, SHARED 8330 1 &M B WML BEGIN IMMEDIATE 45455,
B TCRH A R ALK PG LT 5 76 [l — W Z A §e 3 — N $:dt AN BEGIN IMMEDIATE,
B HERM 54545 . BEGIN IMMEDIATE 1 BEGIN EXCLUSIVE il % # 5 S 458 H . il
B HLR—FE, e T A=A .

FEARHEN] A an SR IEAEAS I i A AL e & H:, A BEGIN B2t 1. H&,
SRARAE B A 3L R e SR R R T S A, A3 BEGIN IMMEDIATE
5 BEGIN EXCLUSIVE JFHAR IS .

R ERE
SR P PR TR A T A SQU. 001, SR P4 B 47— 1 i 25

(view). filik %5 (trigger) M1 51 (indexe). 734k, SQLite fHh H O —LeMukE I BE, QB e
pragma, ] LLHISRAC B Bl FE S

E

MLEIRE

R R AR AR Bt B B LA
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=5l

#3897 A

AR 2R AT IS A R B AT I AN ) FH 2 B2 . SQLite A7 A I 45 AR Y 2 A & 5 1.
WARATHE, {E WHERE 143 FAIIRIEIN, SQLite # i H] . 7 Brz 51

column {=[>|>=|<=|<} expression

expression {=>|>=|<=|<} column

column IN (expression-list)

column IN (subguery)

Z BRI AR I 5T o Xl ) 7oKt o ARBARAT I s U — A
CREATE TABLE foo (a,b,c,d);

fih A 2%

MR E R ER AR E BB AR, RS SPATRER SQL s Al & 2% 1) —

WETEIETT

CREATE [TEMP[TEMPORARY] TRIGGER name [BEFOREJAFTER]
[INSERT|DELETE|UPDATE|UPDATE OF columns] ON table

action

UPDATE fili % 8%

ANIA] T INSERT and DELETE fil /< #%, UPDATE fiilt& #% 7] LUE A —N R IR 1) 7B b
The general form of thiskind of trigger is asfollows:

CREATE TRIGGER name [BEFORE|AFTER] UPDATE OF column ON table

action

Thefollowing isa SQL script that shows an UPDATE trigger in action:
.hon
.mcol
w50
.echoon
CREATE TEMP TABLE log(x);
CREATE TEMP TRIGGER foods_update_log UPDATE of name ON foods
BEGIN
INSERT INTO log VALUES('updated foods: new name="|| NEW.name);
END;

BEGIN;
UPDATE foods set name="JUJY FRUIT' where name="JujyFruit’;
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SELECT * FROM log;
ROLLBACK;

iR

& LAV before fil & #4517 AR— MBS R AR AL 2% . before fiil i 4% 7T LS
TEHEMELY . SQLite Ml &4t T —MFRh RAISEQMR: & SQL pi%L, mILAEMlA #544
it — M. RAISE @1 R X

RAISE(resolution, error_message);

{5 A fih & 2R HO SN L03R

7 SQLite 1, il & A B AT BRI N ] 22— SEIRANEE AT R . O T RE A T B, T
XML foods A1 food_types 2% 2 [R) SEHLA Mg .

Bt in (Attaching) 538 B2

SQLite SLVF 1M ATTACH fir &Rt 2Bl “ BN B RRERE Bk AR 17— 4k
PP, ERIBTA N AL 2 A B P SR 4 R T A 2 rTAF T . ATTACH HJTRIE N -
ATTACH [DATABASE] filename AS database_name;

RS E

SQLite 5 Wi A H T B [ 15— —REINDEX #1 VACUUM . REINDEX FH TE#ZE5,
AWM

REINDEX collation_name;

REINDEX table_namejindex_name;

M R4 M HE P A R R AL T A R S .

VACUUM i ek 5 54 2 SO AT B lcdlis e N A 1 R 1)

B E

SQLite B A7 BL B S BT X LU L B 240 12 ] pragma Sk S - Pragma AR R 7 5T AE:,
A, S BRmL.

EEHREIME K/
b IX ) pragma $3¢4] —MUERE T DATE A A7 FHE T 2 AN HIE 5T AT T XK

ANIE NN K
sglite> PRAGMA cache_size;
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cache size

2000

BRGNS, AT

sglite> PRAGMA cache _size=10000;
sglite> PRAGMA cache_size;

cache size
10000
RIGBIRERER

AT LU I ZE (1) schema pragma SR A3 £l PE A5 B, e LI R

I database list: Listsinformation about all attached databases.

I index_info: Lists information about the columns within an index. It takes an index name as
an argument.

I index_list: Lists information about the indexes in a table. It takes a table name as an
argument.

1 table info: Listsinformation about all columnsin atable.

A N7

sglite> PRAGMA database list;

seq namefile

0 main /tmp/foods.db

2 db2 /tmp/db

sglite> CREATE INDEX foods_name_type _idx ON foods(name,type id);
sglite> PRAGMA index_info(foods_name_type idx);

segn cid name

0 2 name

11type id

sglite> PRAGMA index_list(foods);
seq hame unique
0 foods _name_type idx O

sglite> PRAGMA table_info(foods);
cid name type notn dflt pk
Oidinteger 01

1type idinteger 00
2nametext00

K/ dmEBFNERNHERE

The database page size, encoding, and autovacuuming must be set before a database is created.
That is, in order to ater the defaults, you must first set these pragmas before creating any database
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objects in a new database. The defaults are a 1,024-byte page size and UTF-8 encoding. SQL.ite
supports page sizes ranging from 512 to 32,786 bytes, in powers of 2. Supported encodings are
UTF-8, UTF-16le (little-endian UTF-16 encoding), and UTF-16be (big-endian UTF-16 encoding).
WA H auto_vacuum pragma, ] LA EGE E A sh4EFrf e —MIEDL T, 29— NS L
P e R 7B R AT S, B SO MRS . 4] T auto_vacuum pragma
e MRS ERATIN, Bl RS2 BB/

RGR

sqlite_master % /& — M RGE, CUEEmEPIAAE. WEL RO S EE . B,
foods 4 Hif P9 A1
sglite> SELECT type, name, rootpage FROM sglite_master;

type name rootpage
table episodes 2
table foods 3

table foods_episodes 4
table food_types5
index  foods name idx 30
table sglite_sequence 50
trigger foods update trg 0
trigger foods insert_trg O
trigger foods delete trg O
K solite_master LI LEIESHH 2 TR “IREEP R Schema g &7 —79.
sqlite_master & — MR sl (7B, A7fil 7B S 0 DDL i, -
sglite> SELECT sgl FROM sglite_master WHERE name="foods_update_trg';
IR [A]
CREATE TRIGGER foods _update trg
BEFORE UPDATE OF type_id ON foods
BEGIN
SELECT CASE
WHEN (SELECT id FROM food_types WHERE id=NEW.type id) ISNULL
THEN RAISE( ABORT,
'Foreign Key Violation: foods.type_id isnot in food_types.id’)
END;
END

BE Query KIPAT

Al LAA EXPLAIN fiv4 #5%5 SQLite $0AT— AN &I J77k. EXPLAIN %1l H—A4 SQL v 4 4
P J5 ) VDBE 7.

sglite> .m col

sglite> .h on

slite> w415333103
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sglite> EXPLAIN SELECT * FROM foods;

addr opcode

© 00 N o ol WODN PP O

N e =
A W N R O

Goto
OpenRead
Rewind
Rowid
Column
Column
ResultRow
Next

Close

Halt
Transaction
VerifyCookie
TableLock
Goto

p

O O O O O O O Fr OO O o o o o

1

p2

O O O &~ WOWDN P P OV

N N D
o

O O O O O O O O W MNN O o o o o

foods
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p5

00
00
00
00
00
00
00
00
01
00
00
00
00
00
00
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BEE WIHAHS

ATEN AT 3 FAT R, XJLFLET SQLite fife. IXJLELE TN I, fEd
IR AR I 1% 1A 94T 5% SQLite I 2R 1Y . B2 ] C it 5%t SQLite A TS e, i Al
ERMAETE S, XLENFEAREER. B TiE AP, S5 47 5% SQLite 1)
EREFIMELBUIT R AR B TR, ARAI0AT LG S AF AR, X 2L AT 15
R, HAG PSR AT HUIER S . YR 2 SQLite Wil Ab BRI, fiid
SARFHEINALE, PUOMIRENTE A ik AT SE7e i o s i e 7 ) L.

PRANT BN 3] R i A AR A BE PEAFIX LU N 2%, Rt ANt —A> C F&JF 5. SQLite ()
BEF AL HE AR B BRI Sy BRI o AT —/INER 0 AR T B 0TE, A/ 41X e
o

1. Wi, PREERNIE AP ZOMT TAER . TRATE R AP BESTERI 40T4h, K
T EBREER SR, AP ORI e 2R . ISR LLE S SQLite f¥—Le Y
TARY, RETRGEAENKAB TR HEE B .

2. BRT AT AR BT 4, PRETRENLL AP S A EEKRE W8, B T X LR S
55 (transactions) H /& A #HAF ). SQLite FIFTA B TAEHOEE S5 oE ). T2, 1R
BRIEAE APL ), S5 THZ BN A HOR TAE . WERARARIESUZ AR, X4
Bl FEU . B BT TR S, VRANU AT DU S AR A T A IR, 34 mT DU G e
PRI EA PRI IR &

3. IRJa, PRIEIP TR XL R TGt AEE (R R 2k 3 A LA G AE
AP FEMB, I A A A A ) D

A ARG LB, BENE .

API

MIBRERIFEKIX 73, SQLite [F] API AT 73 . £ AP Y78 AP £ API f1 T AT
SEREA K PE SRR IR R B, RS IR . AT SQL Al 45 R4 . BB
LRDIRERR S, HIRSERBCTAT AR AL SRR R AR B SS . §E AP B
BRI 2k € SQLite, "EAEIRAENS QIEE H & i) SQL ¥ )i, Jf-55 SQLite A5 1] SQL
FHER

SQLite A 3 HyHFfk

EFFURZ T, FA1SEHE— T SQLite WA 3 HIHTRFh:

—. H%, SQLitel® API B E BT et 17, AT TR B A TR 15 AR L
Hahna) 88 AN ei¥. XU B HF UTF-8 M UTF-16 Zwfi )T ¥, SQLite3 4
ST A R, A v 0 TRUAR B B 2 S 0 SRR S 400 e 777 SQLite3 I3 i T
F e SLHEF 741, CHECK 23, 64 A7 [ ERUET 1 2 i fk o

T AR RO T IR R B RS TR BT R, R TS R
S HERE AL I ) L. S PR R ARAIE 5 A 4% K 50 R S8 IR 45 10 4143 21 H & B (Exclusive



Lock). 1%, BRI SSE S NI 28 X (Temporary Buffer), nJ LAZEEIHEE B2
AULTFGG TAE . 16 TS BRI, HERE T4 & 400%.

=, SQLite 3 & Ty B-tree B . BLAEXS FE L AL B+tree, KRR s A HIZOR,
AP KB 2 BCE AR, T DOMNRERE EANBRAS T 7 B o I B2 B P SO (0 PR R
INT 25-35% 323 T AT RE. BHtree KEAESS 9 FAEH.

V0. SQLite 3 iz i 2 (1 i AR 2 & IAFAEARTY o P 35 RS RSO, I R B S0 HE 5 R A
HECHR A, W2 4 FEHTAC AN, RSG5 T 5 R ARIE AL SR A M . R R AL AAL,
DA 2 5 i i A I B Ik D FOAE A S ). i, 8RORYF a8 DL R A T A7 A
MANFR L ASCH A7k, IXFE, AN AR WHERE ¥y W (AR AT i 3 (1528 2 JRIS
FE)o S9AUIIRBEMS L0 2 L — AP B IE P S U WAL SRR e — AME A7 i T
B o83 T F R AN BB R o 28I S5 ANk 15 55 28700 B S —— 3 RIS R
P ST B 5 WA

EARZ J7 1, SQLite 3 &5 SQLite 2 SE AR A, JF B2t TIRZAEEMNIE. FF
o R RE 7 T ) et

FEEHBIRSG

e 1 HRE R T IR 2 SQLite AF——4rilds /BT 8 A1 UL AR5 . (HJE IREE B2 i A
¥, AT SAIIEE: connection. statements. B-tree F pager. ‘BT 1A & Al 5-1
TRe IXEEXFGMIL T G ST AR FT b UANE ) 3N ZEN 2 APl 45,

Connection 1

Connection 2

Stmt 1

Stmt 2

Stmt 1

Stmt 2

VDBE

Cursor

VDBE

Cursor

VDEE

Cursor

VDBE

Cursor

| 5-1 SQLite C API %} % 452
MEA ki, B-tree fl pager AJ& API K4y, 1HE

|

v

v

KGRI N R, RN AR “ 557 .

45

¢ ‘# Table Locks
| B-tree | B-tlree
|
| Pager | Pager
Database Locks

U (RESIEGRE Ik M SE P S (SR
H



& (Connection)FAiEfI(Statement)

1% 1 (Connection) ATiE 1) (Statement) 7 AT SQL fir 23 M A LB R 454, JL-FiTf7iE
o AP BEAT I ERAE RSB B EA ] SEBARRAE AL IS FREE T I — AN B ) e
Bz BB AR — ANEROC, &R MR PR SQL Ef). /LN, &Ll VDBE
FHER EAERERAT AN TR E V), WHEIRAE VDBE FEFHATIRAS P g (1%
U5, FRIAEELC RN B-tree Yiihr, DAL SEESE,

B-tree #A Pager

—NERT LU 24> database X B> Hdl A BRI BB P o AN B N B
— B-tree X%, —> B-tree 47> pager X R (X IR RAGE M XS SR 1 “X5R”7, ot
N T Ui A 1)) o

W) B A Il I 3 1) B-tree F1 pager MW A 128k 5 40 s, 1tk B-tree I¥3# 4% (cursor)
W I3 A7 7E DT (page) 1 B SR o TR AR U 1) 12 11T, DA MR INA 2 AT, T X i pager
TS o ATATIHE, Wi B-tree THEETL, ‘EHfoiiK pager LR B, pager #2000
2 71 2% X (page cache) . 2 Jri, B-tree Fll5 2 S AEAR kvl LAV RIA T 00 Fh e % 1.
WA T 0, A TR k55 INE, pager W UK IBURFIR 1) 77 EORAF ISR I T SRR
Ui, pager MBI HIEE, EHNAEAAIL, DS BIRHTKE (XL “H
%7 — RN A).

B2, KTERMES, ROBAEEWNIEE: ()RR e, —NERAET—
MNERZZ N Q— MNERLASFRINAAE T Z2ANFELZ T TR, — A IERAT X Ed
EMUT T ERAERT, #ERTERF—AHEZ T, A%, ASD.

%O AP

ol APL EZLSHAT SQL A K. APIMINEIAT SQL thfy: Fidm i A il B 4 27 if]
T A i = AN BORI K. WE# (preparation). $1AT (execution) fliE & (finalization) . sz}
P 2 25 1) U0 g B A () = AN I RRIEAT TR O, S5 S T A0 R T 128 A )R B
7o

HERERY 4 A A HA(The Connection Lifecycle)

FUR 2 B8 e At m), A= J 0 b = AN B Rl

1. JERER E (Connect to the database) .

2. AbFRF S5 (Perform transactions): IR FTAN, ATAar S #REFSS FPAT. BRIAEW T, &
% AR, Wt SQL B AR — ML F S TigdT. R n] LU i Al H]
BEGIN..COMMIT F-a$£45 F145 .

3. Wi %42 (Disconnect from the database): & PAAE E SO o I BLOC A BT R In () 5080 1 SC
k.

AWM E S R PR S e 2Ty, WAL ERA R, A7 FURRT schema %, BT f
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IXEEHOKAE utility functions — 15 A4 .

TE B P (Connect to the database):

FERBE EAS PR HT TP — A S0 R4 SQLite Hdi 2 #RA-Ak 78 AR A R G e h——
B S SR . JERE FTIT R CAPI 4 salite3_open(), ‘& 22— M LI R
e, RTINS, SRS T main.e SO .

SQLite i ] LLAIZE A A7 ZE 4 o a0 SRS :memory: B — AN 2 A4 FR A PR 44 B R
7t RAM HaIgE . N AE 8 ek L Repl G IR TP I, ARe S et ==, Sioh,

WAFEARE 1 S BRAATE TIERIR),  — EOEROCH],  Edi FEnliks A P A7 h A MBS o

ER M TR LR PR, W R SO, WHT IS AR ANEAE,

SQLite £ B E AR —ASB IEAR . /X RSO, SQLite ANex L RIFEmAE F o —
ANSCAT, AT 2R 1m0 P 5 NERE N Ao B ST, tean. B ER . PR IR e Sl e B A
MG WMRARITIF— DN, AL, RIEHE, SQLite 2 —A3cff, HH
KR O AR .

TS AL RIS R R S, — SR R S, ten. gt TUR/DAE, HREAE
HARPEBIE 2 AT E . BRNEEDL T, TUR/Nh 1024 4715, (HUZ R AT LLIESE 512-32768 -1
IR 2 FEC S . AT SEING,  BOK ) T RE S AT A Ak B OR ) s . AR T DU ]
page_size pragma > 15 B A I TR/

FRFA I BAE R S — AN KA BCE. . R B encoding pragma K i & 47 4w, A
ATLLE UTF-8, UTF-16. UTF-16le (little endian) 1 UTF-16be (big endian).

TR E )

RITHIF2 5, THALEE A i) (Prepared Query) /& SQLite $44TiT# SQL dr &M=, AhLL F =4
IR

(1) #E%& (preparation):

7y i) 2 (tokenizer) 34T 2% (parser) ARG A B #% (code generator)ft SQL & f1) 4w 1% i VDBE
FAY, gnikas A —MEA) A (solite3_stmt), B ELHE S T DA K SL S AT i AR T
SRR AR, AN CAPI A slite3 prepare(), £7T prepare.c L.

(2) $ 47 (execution):

ERMLPATE0, AT RS — D (stepwise) i fE, &F—2D (step) i sgllite3_step() i
5, JFH#H VDBE AT —B 1. M5 — XA sglite3_step()if, —Mea sk —FiBi, B
Tl i A AT A (S ) o . T SELECT i), XM solite3_step()fii i) 11
WAIRITERR A B 25 BN AT W Ta R IAE—4T, &k SQLITE_ROW, Eik4h
FARRER, JRIA SQLITE_DONE. *f T3¢ SQL i#i7J(INSERT. UPDATE. DELETE %%),
55— solite3_step() st 53 VDBE $UAT AN T 4

(3) & Z%(findization):

VDBE X HiEf), B AN C APl sqlite3 finalize(), ‘5% VDBE 45K i%Fis
ATIER TR AR W R 45t N THBIFAG 10, e N TR T A sl b4, 15
M) sglite3_finalize() £ iR [0l — MR . 24 solite3_finalize() AT ), T 58 A) % % L)
TR BRI 75 AR, B SOR ORI R EiHhs 8

it (preparation. execution F1 finalization)#f ST A1) IR 1) — Rk (prepared. active
H finalized). Pepared 7T BHi 4l Lo Hd, WA D n] AT, (HIEEAIAT. ek
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WA HIER, —HBHH solite3_step(if A4 2 8. Active IRETFUHT X solite3_step() i)
P, BEINE A IE AR AT A SR8l . Finalized MRS 181 T4 1% 5% 11 ELITA A G % s
PR T 5-2 v DL 75 5 b PR AR 20 72 -

=] /=]
|
Compil ation

v

statement
i Byte Code VOBE Prepared
Parameters
Reset Execution
4 v
statement
Byte Code VDBE

Active
Parameters

Finalization

!

statement Finalized

K 5-2 il Ak EE

AL T AE SQLite AT query LR
#include<stdio.h>

#include<stdlib.h>

#include'sglite3.h"

#include<string.h>

#pragma comment(lib, "sglite3.1ib")

int main(int argc,char **argv)
{

int rc,i,ncols;

sglite3 *db;

sglite3_stmt *stmt;

char *gql;

const char*tail;
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3T T4
rc=sglite3_open("foods.db",& db);

if(re){
fprintf(stderr," Can'topendatabase:%sn”,sglite3_errmsg(db));
sglite3_close(db);
exit(1);

}

sgl="select * from episodes’;
I1¥5 4L
rc=sglite3_prepare(db,sql,(int)strlen(sql),& stmt, & tail);
if(rcI=SQLITE_OK){

fprintf(stderr," SQLerror:%sn",sqlite3_errmsg(db));

rc=sglite3_step(stnt);
ncols=sglite3_column_count(stmt);
while(rc==SQLITE_ROW){
for(i=0;i<ncols;i++){
fprintf(stderr,"'%s™,sqglite3_column_text(stmt,i));
}
fprintf(stderr,"\n");
rc=sglite3_step(stmt);
}
I statement
sglite3_finalize(stmt);
IESGEEER
sglite3_close(db);

printf("\n");
return(0);
}
i
FIRAREAE VCe++ N, HIPER:
R AR 8 A .cpp SCHEIF e Al AR ).
¥ solite3.def F1 sglite3.dll 3¢ AF & B T AE AW B A2 H 36 o (XA SCAFE AT
solitedl-3_6_18.zip SCAFAR 1K M 15)
BEN DOS fir 24T R, HEATAREMPIEH %, $ATUT 3 44
PATH = D:\Program Files\Microsoft Visual Studio 9.0\V C\bin;%PATH%
PATH = D:\Program Files\Microsoft Visual Studio 9.0\Common7\IDE;%PATH%
LIB /DEF.sglite3.def /machine:| X 86
e L T HE lib SCfF, M T H BB . Wi PATH O, B4 7] BE
AT EPAT; WEORPAT, TRER EARYE VC 2Bl DA Prkal .
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I P A7 i 45+

e B A 5 o 74 A L ) B A R 23 SQLite A7 I 7 B A7 it i 2 AT i Rt v 77 A2 1y v 1]
g R——4i R4t ORDER BY 1 fi & i BHlb Y, sibAT 2 RA AW o w45 KA
LRI AR g o Il 2 BEAE A, BB RSP

ERS#LE sQL

SQL A AT LAELE Z 5. Z 80U SQL i TS AL AT, AT S AE S P R 3R BE (B b “ 48
E” e NIRRT ZEUN SQL 7Bl )

INSERT INTO foods (id, name) VALUES (?,?);

INSERT INTO episodes (id, name) (:id, :name);

REARIL T SR PR e T e A B RIG A RR . LR TR ES L, H 2
A K T A S

Positional parameters are defined by the position of the question mark in the statement. The first
guestion mark has position 1, the second 2, and so on. Named parameters use actua variable
names, which are prefixed with a colon. When sglite3 prepare() compiles a statement with
parameters, it alocates placeholders for the parameters in the resulting statement handle. It then
expects values to be provided for these parameters before the statement is

executed. UIRIREAT AS e, (EIEHIATIS, SQLite BRI AZHUR NULL fH.

1 I 250858 I AL 2 A RT DA 22 AT AH [ (R 38 AT AN e F BT 4 P60 ATT. You just reset the
statement, bind a new set of values, and reexecute. This is where resetting rather than finalizing a
statement comes in handy: it avoids the overhead of SQL compilation. By resetting a statement,
you are reusing the compiled SQL code. You completely avoid the tokenizing, parsing, and code
generation overhead. Resetting a statement is implemented in the APl by the sglite3 reset()
function.

R ZH00) 55— N Fab 2 SQLite W LN AREE & B S HU 745 HAE A — & AL . ot
H—NZ4{H'Kenny's Chicken', S48 ik #E 4 A shHlg 4k 4 'Kenny"'s Chicken'. R fi
A PAARRS B ] T e S B B AT s

db = open(‘foods.db’)

stmt = db.prepare('INSERT INTO episodes (id, name) VALUES (:id, :name)’)

stmt.bind('id', '1')
stmt.bind('name’, 'Soup Nazi')
stmt.step()

# Reset and use again

stmt.reset()

stmt.bind('id', '2')

stmt.bind('name’, "The Junior Mint’)

# Done
stmt.finalize()

db.close()
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PITE ZH Query

WG SCHTIR, A PRAMRAT FH ) s 00T LA I e A K 1oid B B, SRV URAE B — 1) R B0 H b
PAT SQL fird. — M EREUE solite3_exec(), FFHIE A AT AT BRI A, S
& sglite3_get_table(), R[F|—/NRMALKILFEE, In many language extensions you will see
analogs to both functions. Most extensions refer to the first method simply as exec(), and the
second asjust get_table().

sqlite3_get_table() I R LR AN KB Id,  WE R AP St 2R M — MR e . Hore
i 44 H R OB 2 IR ] — A RAR AL I 45 R

db = open(‘foods.db’)
table = db.get_table("SELECT * FROM episodes LIMIT 10")

fori=0; i < table.rows; i++
for j=0; j < table.cals; j++
print table[i][j]
end
end

AT ] T AR B A T, FORIE S RIIAT . MAESERRTEOL R, AR SIS SSTE AR )
RETE o VREVIHITE 280 LT R B B E RS D0 N 8T BE D1 AR D8 o SRS R 20 B A LAY
SQLITE_ERROR. SQLITE_BUSY #1 SQLITE_SCHEMA #4744, SQLITE_BUSY 7£ 4T
BRI — MR, SQLITE_SCHEMA {EiB A 4n 3 54T 2 18] schema K4 T
BRI Al o “AT” ARESKAEAR TR F /4. Schema DRI AE S 6 B4
IRZTEF Y EAMET AL schema Hi e A7 LI WM 5 AL T-TOIRAS, A7 L8 5 Ha [0 SR i
ARG oS, WRAREE] T schema iR, RonAT S IR S 1 2 A R
TR, AREGER) OGS RHEE g EEE A, DR B TE . Schema fif
i N R A prepare() I FHFIEE 1 106 step() i A 2 18] a SRR 56 1 0k step() i &
Ly, IBRAS Do HHHOAE S5 T T step()if 251 schema fifix 1, BRI AR HGER: BT T
B, B RE R AN W] REAE I ) A8 oA 1
TR, AP LT sqlite3_errcode() KRR 5 — U A AP BRI (¥ 1Z [B] 55
PRI LA ] solite3_errmsg() ek 215 21 58 BAA R ERAE B, R BB 10 d5 o B R B ST 4
®, REHOE S A SCRRXA R
A TR, F 5 BRSPS T AR SARL T B AR A A R
# Check and report errors
if db.errcode() != SQLITE_OK

print db.errmsg(stmt)
end
RGBT, BERACBEIF AN AE . AP UR I T B R D) AR AT A e
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=Xk SOL iEf

T NI A sqlite3_mprintf(), ‘& aEbRUE C 7R RREL sprintf() ) —MEAR . BT IR ARy
PR HRAT, Rl 5 (%) SQL REATALBE . BB AT IE %0 M1%Q. %q () AT HEE%s, M
AR PG DL NULL 2R . Bl g5 SORALEORS , ATIRE A 5 5
0 SQL VEA B (AT T X “SQL yEAAL S ” —BY). #illn:

char* before = "Hey, at least %q no pig-man.";

char* after = sglite3_mprintf(before, "\he's\");

LR HAT G after FI{E A 'Hey, at least \\ne"s\ no pig-man'. The single quote in he’s is
doubled along with the backslashes around it, making it acceptable as a string literal in a SQL
statement. The %Q formatting does everything %qdoes, but it additionally encloses the resulting
string in single quotes. Furthermore, if the argument for %Q isaNULL pointer (in C), it produces
the string NULL without single quotes. For more information, see the sglite3_mprintf()
documentation in the C API reference in Appendix B.

SQL vEA R It

A AR ) S FH RSP MO AN R A3 SQL W1, TR A e R R 5 %2 3] SQL 1 AN B .
AR EATR Ol UE I N, A ANATRES A FL O NS, SR SQL i,
AR S R AN SQL A1) lan, URIFEFE I - AR 78 T T SQL A1
SELECT * FROM foods WHERE name="%s;;

R TR H N A E R He%s, AR ORI AT TR AT U
LU EAS

nothing' LIMIT O; SELECT name FROM sglite_master WHERE name="%

¥ P N 3 A T SQL BRI G, AR T AN B RE A

SELECT * FROM foods WHERE name="nothing' LIMIT 0; SELECT name FROM

sglite_master WHERE name="%;

81 MR AEARE], (HEE 2 AR EIEFR T PTAId . Granted, the odds of this
happening require quite a bit of knowledge on the attacker’s part, but it is nevertheless possible.
Some major (commercial) web applications have been known to keep SQL statements embedded
in their JavaScript, which can provide plenty of hints about the database being used. In the
previous example, al a malicious user has to do now is insert DROP TABLE statements for every
table found in sglite_master and you could find yourself fumbling through backups.

BB

AP TRALS LA R AL F ], U PR el PR A . SQULite AT e i (BRI 1 ) e
HOoR og L D Be AR AT RO E AT B e i AR . A 3 A “hook” B £ -
sqlite3_commit_hook(), ‘&M F % HIHE4; solite3_rollback_hook(), ‘& MR 5545 11114 5
solite3_update_hook(), ‘& Wit INSERT. UPDATE 1 DELETE #:4F . iX Y6 30AE iS4 7 I 4
F——U0 4 A AT 4% 1 . Each hook allows you to register a callback function on a
connection-by-connection basis, and lets you provide some kind of application-specific data to be
passed to the callback as well. The general use of operational control functionsis as follows:
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def commit_hook(cnx)
log('Attempted commit on connection %x’, cnx)
return -1
end
db = open(‘foods.db’)
db.set_commit_hook(rollback_hook, cnx)
db.exec("BEGIN; DELETE from episodes, ROLLBACK")

db.close()

(ERZ%E

SQLite AL LAAE 2 LRE A58 M AEHT AR 2. 5 3.3.1 Wrf, SQLite 5IA T — Rl 3t
G XL IO B AR, L2 D 2 R (1 P i R 55 2 BE T 10 o XAV AL 17—
F LR AR B 20 B 55, AT LIS AR K T2 h DX, NTATREAIG T 2 A i 55 4 1) A A
Ko R ZA AR BN AZAR S5 A5 . RIS 6 5 “ LR X B —A5,

¥ 78 API

SQLite 4778 APl ISR SZRFH e XHIpa . BA MBS H e LR BUE—1 SQL
e, SR TR C WS B e S R R AR . AT C AP I, IXESRIR A CICH+
S

FH P SCHIAT J Wb 253 W 28— A Hh 32 422 2132 422 1Y 25 Al (connecti on-by-connection basis)Z |,
FEETERR T AT o AR UL, AT R AAETE B PR b (RGO A FE A A I AR —FF),
MR EVR IR 7 .

tIZARBEXEE

SN E Ry A . o, BN, AR SEIL LSRG SQL SE R
Dhfie. R0, NI, Aedeft SQL AR, S EUMEE M — MR fOR R E
Wi, PRAEENE-—AS 4 hello_newman()() SQL pR%L, "B/ [P A Hello Jerry'. 7F SQLite C
AP, SEEIE S C RBCRIBLL T RE, -
void hello_newman(sglite3_context* ctx, int nargs, sqlite3_vaue** values)
{
/* Create Newman'sreply */
const char *msg = "Hello Jerry";
/* Set the return value. Have sglite clean up msg w/ sglite_free(). */
sglite3_result_text(ctx, msg, strlen(msg), sglite3_free);
}
AT C M C AP B KHR. EANAWNAGRIE Helo Jerry's T 1 & S bl e . Al H]
sqlite3_create function() g #5iE X 4N A4 -
sglite3_create_function(db, "hello_newman", 0, hello_newman);
% 1S H(db) 28 PR . O 2 DS ECE R AR, XA AR ILAE SQL . 3R 3
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MNSEITRZEAN R O NS RLSHUE N -1, FoRiLR B /AR 2 ).
Ja— 280 C AL hello_newman(HIFiEEE, 24 SQL BBkl A IR, Rl XN RE K
SR ) R

— BT T M, SQLite HtANiE T 418 %] SQL s hello_newman()i, B2 C
B4 hello_newman() k73381 45 5 . BUAE, IR0 LAZERR P 44T SELECT hello_newman()ifi 1),
BRI AT HA K SCAS Hello Jerry'

WRTHTE, R 285 AV & BRE S RSBV B X #iltn, Java, Perl 4%,
ANTRI I 5547 8 FH AN [R) R 720 0 R K0, A7 2648 HEAS 5 38 5 10 eR B8OR 58 G A, 4
7E Ruby 1 4 block—one.

tIEAFRAEXRES

FTIE R A KA, SR 45 R A N A ad sk, o 8B — S8R A {E 11 R 2L
SUM(). COUNT()H! AVG()#F/& SQLite bt & sk 1.

CUEEF P A R A TRE D MRS SCBUDEE RO 4 AR AR 4 il i ) S8
PUE SR (eI A C A B e JE ) o 008 R BT TR ARG, Il L s B
AR

tIER R BEXHFZ

=E

WAL, PRMAZCZXS APUAT T — NI T e ARENIE T AT SQL i & AN R Ty VA —2
AHRTIRER . HE, HRE AP EANE, F 55 MBS A (1 Ab B R 2 B8 ORI
EACE HBEE RSN, T8, MAuRAEE B RNt 4, SRS
B MRIEARZ U AT SQL S tifar Ghihs, AR AT AR I B (1 SR AN 5 22 I ]

S 4 FEIR T ANMRERIVEA: PSS RBER N AT I 2T IE8 MR B, RiE
AT ELAACRE IR s SRR A 1R L, AXHS T BER R AL T 2 ARSI 2 AN IES, i 2Nk f)
W, TR AR AT BEAEAR AN R A 00 Rt 77 EXCLUSIVE 8, M e A RE
(EERUE ST

KRN AT ABEYR NI AR E S fAS B AR, ey AP 456 R AR BE A .
BUARI H AR, IRIIZRENS A5 VRS AR IF Ul 2555 b T 2R3, Bl 2 /b el A Bl
FEMIT e A HE A A RV e (Rs AT AL, RS 2 ] S B b i B

H 45 A A 3

A LS ARSI 55 1) Ir) L 5 EEORVE o 1 G A BERIE RN R RIZATAEMIAN S5 2 R e i —
A )RS RN Tl ——— D ST TT UG, I S50, AR TR e M L e 53—
o)y APE BRI, 25 At SQL Y — e & SQLite RS IR SEHLR IR .

— Nz (connection) 1] LA 75 22 AN 4 (statement) , 177 HLAREAN R — AN 5 Ha R ORI
B-tree M1 pager. Peager fEXEHHENEEIM, DUOVEEEES . Bl NAFZEMLL
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J 5 53 it (crash recovery) o A RBEATEH FE SRR, idE R E B R AR
g, RAE—ANF5 FPAT—AIEH . XWIE TN,

KFFE AN, —Bokd, —ANHEEWAEGANENZEARZ, RETUTFI4RE. B
INEILR, F45 AR, MR IRl LUl BEGIN..COMMIT Fah#das. 4 F kKA @
e 55 W] 5 BOCHR .

BHPIRES

RZHEOLN, BURZE dr B WIE S 55 1 B dn L2 b RTINS RN TR, (ELEV I [R] IR 2
Wo BREER— A5, WARBEH R s U, BB 2 H 55 8RR GE i A
SR WIRARGAE S 55 BATER NG DL T 5, A AT — 7 il 2o 8 (KD 12 25 b BRI R
o, PRI “BUS IR 1,

75 SQLite 5 5 FAFIMBUIR A, % H2 (connection) (T ] i #RAb T H ¥ — /IR . 18] 5-3
TR TR R I e e

BEGIN —_> UNLOCKED

i Read/Check

PENDING

v

SHARED E—

v

BEGIN IMMEDIATE S RESERVED Recovery

i Commit

PENDING

v

BEGIN EXCLUSIVE —

Flush

No

— Rallback

% 5-3 SQL.ite &£ #t
KT XKLL LA AR



(1) ANH4 LI UNLOCKED. RESERVED 1k EXCLUSIVE =FR A F TG . BRI
"N7£ UNLOCKED It} JF 4.

() HEH ) UNLOCKED. PENDING. SHARED #lI RESERVED ] L{E—AN ¥ 2 11 7]
—INZIEAE

MK f) PENDING JF4f, =515t AL 15 ™A%l ok, Bk 3 55 4145 3 4F & 8
(EXCLUSIVE)(iE &5 A BAMEF X 7)o

BRI IR 2 2RE, (@M Eokil, HAAPRMEDL: LFSMEF5%.

BREF

AR E R SELECT WEAJPATI SRRSO R, AEF T —ANEHHUT SELECT
A, fil sk —AN=3E4%, L UNLOCKED %I SHARED, 2454 COMMIT I, X [1]3] UNLOCKED,
A IE 4 TR B

WA, SPRISAT I E RIS R A Al ? XIS el Insie 2 SR T2 I8 174 B Bhdit
AORAS . FE TR Ch TR, X EH T i)

db = open(‘foods.db’)

db.exec(BEGIN')

db.exec('SELECT * FROM episodes)

db.exec('SELECT * FROM episodes)

db.exec('COMMIT')

db.close()

i T @ 7 BEGIN F1 COMMIT, B SELECT #ir & 48— 45 FHUT 45— exec()
PATIE, AL T SHARED, )55 A execQ$hAT. MHFSHRATH, &% X SHARED
[0 UNLOCKED R7s, REZMWT:
UNLOCKED—PENDING—SHARED—UNLOCKED

R %A BEGIN 1 COMMIT W4T, M4 SELECT #RiatT T B shis0IR A, IREZL T -
UNLOCKED—PENDING—SHARED—UNLOCKED—PENDING—SHARED—~UNLOCKED
IR, AHAE AT, S NIt i er, KRR mH, —A4N5
BERE AT REAEH B P> SELECT A £t EEAT B0, IXFE,  IReAS REORIIE S — IR et 1L 3]
[FIRERIECE 7, 11044 BEGIN..COMMIT it il LLAT L ARAIE .

5H%

N RATR B S5 PE, il UPDATE. AliLEi4s—FE, 4% )li UNLOCKED—~
PENDING—SHARED #7481k ik Fe, {HE: Fokmi a7 2] PENDING £ A& dnfal 2 21 5¢ E I
7.

{R 8 (RESERVED)R 7S

/M4 (connection) ZE [m) Hidts FE S £ I, AN SHARED AR H RESERVED k% .
e 193] RESERVED i, tHiEiksE & AR rS5#ET . et s A
Hed e, ] IS /A7 B0 T pager 1281 X H (page cache) T
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M ANERGE N RESERVED AR, pager HtJTaH414h1k]=145 H & (rollback journal). [=]45 H
BRI, FTREEERUE K, WK 5-1. /& RESERVED IR& R, pager & HAE —Fh
s
(DB u: BE B-tree Biidsk, {7 pagecache 1.

@QARMBEEPIT: A EA Y B-tree B HId 5%

Q@) H&ET: KRBT LARTRA, HETHEAA#ETE page cache t, i &7E B-tree 1514
TZAEANHE,

Page cache EH H %, IERKAEMAEE, —MbT RESERVED R IEH ] LLEIE I IF
WRTAE, MAS T EER)ER:. FrLl, SQLite i LAt b FEAE Rl I Z1 () AN 3%
PR —AN5iEd:.

FIR(PENDING) RS

M NERTEBIE S, TEIIETFRIRAS AR, ST Z L pager #E N EXCLUSIVE Ik
A. M RESERVED IR TJTA, pager id#53KH PENDING 8, — HAGE], #itihdie, A
AL EIERSRTT PENDING 8. BEARS#ERFT PENDING 8, H e BT me M
UNLOCKED R#A&S#EAN SHARED R#A, RUASEAFIMSLRE, WA SR,

S D 4T SHARED RS R il LAGRSE TAE. ikt T- PENDING RS SRS
— HAE R T IR SRR A B, SRS X BdE R EXCUSIVE 81, #E A\ EXCLUSIVE
RAS, Hl HdEE

HEERTS

76 EXCLUSIVE IRA T, EZW TAEEHUE ST T page cache 5 N EE FESCA, X2 FLE

BT AT .

7t pager ¥H16 SUE B SO 2 BT, SR AN I H A SR AR BT 1 H S ES SN T R

DA BT AT IR T R MM X . FrLL pager 1545 1f OS LT (1 3C1F 5 N R,

1% 5 synchronous pragma ¥ TAEAHIR], anzh 4 Fprik.

H & S A ZEE T S 0 — 73k, BTAH &%t T DBMS JER %, i HaE s 584

NG R AR T, B PR AN B B e R IPIRZS b Eidi R Ak T A BOR S
BERTERUE, pager BRI HTAT PSSO E NEHR I SCIF. B TR A M T 454848

MR, dn S A4S, 4 pager #5HH & page cache, #X)5H1 EXCLUSIVE HEA

UNLOCKED. WIETFah#E3s, A4 pager 4k4:Erf5 EXCLUSIVE BifllRlGHE, HEE

#|] COMMIT 5# ROLLBACK,

B2, WTER I R, MR A e B I T N 2R AT RE A, BT LA DBMS i #)

SEAE UL G SCF A4 A HEE B, KRR RS s R kB
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BRI SR

AT S X

[ 2T 9401, 9545 )\ BEGIN JFif, RF%E UPDATE. WIRAEEHZHT, 1BUuR/E g
DHISE T (2 BB St /5 2 LU (0 B 22 1 G h X)), XN R A A A e ?

HAHE

FCIE I )2 2R AR CREF ) I 2], BIKA T4, pager M RESERVED #:4:h
EXCLUSIVE. X&RKAELERFMEO T @ 2R 8RAL m Bl A eoREs; Biigin X
CUl A ANHE R

ATRAIE 2 728 VAo, B4, 058 2 Mol &SR AEAF AW ? I pager CUANRE
A2 (1 DB, WA REFF AT a1 . &R H e IRAS, DMl TAERERS
ST o PR EARANSE AR, SERR b AT PR R A PR R X )

WEREZFXE XN

YA PR T B 22 KRG X R ST WE 23X AR A 41T A o 1 B AR AEME 24 epiisodes R I T
sk, A EKMIIA TS BAE S, Bk, RS0 LAV episodes 3R ILTH 22 /DA TL
Fext i X A & . 1T LU sglite_analyzer 21159 5T 95 T episodes % 11 75 2015 Bl X4
—ANK, eI DU e g, BRI i, X T foods Hidi . nTLATREICT
episodes FE W15 B

* k% Table EPISODES kkhkkkhkkkkkkkhkkkhhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkkhkhkhkkhkhkhkhkkkkkkk*x*%x

Percentage of total database.......... 20.0%

Number of entries.........c.coueuee. 181

Bytes of storage consumed............. 5120
Bytes of payload............ccc....... 3229 63.1%
Average payload per entry............. 17.84
Average unused bytes per entry........ 5.79
Average fanout............ccceeueneee. 4.00
Maximum payload per entry............. 38
Entries that use overflow............. 00.0%
Index pagesused...........ceueuene.. 1

Primary pages used.................... 4
Overflow pages used................... 0

Total pagesused..........cccceeeeeee 5

Unused bytes on index pages........... 990 96.7%

Unused bytes on primary pages......... 58 1.4%

Unused byteson all pages............. 1048 20.5%
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B 5, ASEhR ERHHT 4 00, I8 1 3URER S| BUIMERARIZE i X K/ 2000 A4
T, BT RMREA B E4HL . {E episodes & A 400 Fhidak, WAt BifE i) f7 14y 100 451
3K T LA, FEE BT L S BT ARAN T 225 LR A 22 X, ) episodes 42/ 45 1 196000
Fdak. MWEACAE, R H R IVEERIF A B ARG OU N 4 5 255 18X, fisk
RARE A, XA EZHLE T .

S8t

BATRTTHNR 23S pager Z54F ) PENDING ARZ&#EAN EXCLUSIVE RZS, IBATEIXAN 1R 21K
RAETA2WE? &5, AT exec()uk step() i FH # AT e E N S54F. 4 SQLite i B AN RE SRk
B OLN, BN RILEE 17 B 0R [9]—A SQLITE_BUSY JHi pRi A4k 4 - kB, o
WIRPATH 414, AT eSS SQLITE_BUSY, 3% SELECT 4, #4 Al Gels b 3L
B EIERRAL T R PR AT S SQLITE_BUSY . 4 5] SQLITE_BUSY I, i fij Bkt
EE. (HE, NN SE 2K A R R L.

&M “t” AW

PRA] DA — AU AR, A S b F . TR AN R, At e B R B I ]
L EAR T F N —— I R B EBE(? ). EAE SQLite AREIRFHIN gl . A
PRSI O ME— R SR RN, 5 F SQLite T izff 4. W Eik[A TRUE,
SQLite #f 2 4k 2l 4R 138 w1 e iR Al FALSE, SQLite ¥ [ HT iR 8l ¥ of £ IR [0
SQLITE_BUSY. & FIfiffifl+:

counter =1

def busy()
counter = counter + 1
if counter == 2
return O
end
spam_mother_in_law(100)
return 1
end

db.busy_handler(busy)

stmt = db.prepare('SELECT * FROM episodes;’)

stmt.step()

stmt.finalize()

spam_mother_in_law() 5 i — AN R MEAFTh g o

step() R £ 2 3143 — A~ SHARED 8 LL5E p SELECT #i4E . an R by 5 — /NS s), 1
WL T step()2vikInl SQLITE_BUSY . fHE, 7 LIFRF A RZIXRE, M2 pager i
H busy(Qea %, BEA'E Syt M BT A . busy( BB INTHEL, S UREBER —BHIEE,
Jf HiR Ml 1, 7F pager "B EIIE AL true——4k 2L 8. Pager FHX HII3R1S SHARED 41,
EBHE PR B, T2 pager FRHRIMA] busy()pai%l. A BER, busy()R&%EGR[Fl 0, 7E
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pager 14 4 % 1k false——iR 1] SQLITE_BUSY .

[EREMMNES

mig

DUE, PR3 AP SES R 2847 TARLFI THE T o dJa, RO 3AW AR 4y
il

fEFH AR

U SRR 22 0 I K OC R BB P g 5 I R P, ARt 2 A S T IS e 8 P A T A
—EEH T SQLite. AFHIEHIE NS, KHSAER MU R PHTIF 2 AN IERE, MU
7 WA ANIER IR S ) — SR MAE S — DT E BRI K.

£ SQLite ™', E[F— MU 2 NERZR SRR, BAUVNOHOS RRXFE L. 1
A N

¢l = open(‘foods.db")

c2 = open(‘foods.db")

stmt = cl.prepare('SELECT * FROM episodes)
while stmt.step()
print stmt.column('name’)
c2.exec('UPDATE episodes SET ...)
end
stmt.finalize()

cl.close()

c2.close()

] AR I 2, 24 c2 AT UPDATE I, c14 45— SHARED £, 1IX M A 55 stmt.finalize()
ZIEA SRR FrLh, AT RERCIN S Bl I o S it (I e — N h e A, I
HAEF—4 BEGIN IMMEDIATE H4 958 /. Brfe/yin e

¢l = open(‘foods.db")

# Keep trying until we get it
while cl.exec('BEGIN IMMEDIATE") != SQLITE_OK
end

stmt = cl.prepare('SELECT * FROM episodes)
while stmt.step()
print stmt.column('name’)
cl.exec('UPDATE episodes SET ...)
end
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stmt.finalize()

cl.exec(COMMIT)

cl.close()

TECRIE DL R L RN 0 S 0 e o SV 1) (tatement) K S SRS, JRE, RS I
OB BTN R T o (R, SEAERIRGI AR A TR AR — )
(statement) HH 3 B3k [y S RMAE 53— MR E SCE ALK, A AN A B R R
LR, BATRAE N IS4

R

BRI AT — AN, A7 2o SO0~ e IR . ANELA g — AN IEB P I g AN E 6
(statements)sfl (e M A, A —NEEHIFISE

AR AT T SELECT @, BRI R ik LaIE—> B-tree iifbr. WIRE LA
—/MEB) B-tree Yithy, RIATRAER DI H e AR ABENS P8 SOX AN R . A R b2
R, K453 SQLITE_BUSY. & NIl 1

¢ = glite.open("foods.db")

stmtl = c.compile('SELECT * FROM episodes LIMIT 10

while stmtl.step() do
# Try to update the row
row = stml.row()
stmt2 = c.compile('UPDATE episodes SET ...")
# Uh oh: ain't gonna happen
stmt2.step()
end

stmt1.finalize()

stmt2.finalize ()

c.close()

XHRIATE T T AN &R (H25 7] stmt2.step() A2 TAE, K4 stmtl #1145 episodes %

PI— bR EIXPMEDL R, stmt2.step() A3 ] g D 8 725 2] EXCLUSIVE, {Hi&IR

[n] SQLITE_BUSY, X4 episodes [FliEbrss FIL BB AR . 58 BOXFHGAE A PIRP 5 i

I —MEAE R, NPT Z G B ERIEXNLEA), REHATIE SR
(=

I ¥4 SELECT (2 RAr 2)— AN b b T o IX IR I A7 — NSl A Fil—
ANEEA], AHENITEAFER B, PrUASgnm ER FNSEE. Boe)a, M ns
KT .

MR EFTF T ANER], B B-tree bR E BRI T S BRE R

I ElA TEAE BN RS, X step()2 H 3O HIE A (1R . M VDBE fIJE, 4
Pk 4 RN RN, CDBE i3] Close iy 4, 0K S80I M bR 195514 .

I R T findize(), B ik o< 4] .

TERZgmfEiE 59 e, statement X511 close() ki £ 2 H 3 H sqlite3_finalize().
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AR s B R

I I AR T AR AN TS s R o SRR S i A — MRS P b Al P iy A3 e, e A ]
PR TE ) (statement) B AR [R]— N3, ARTT DL /e Ifm I R Eantbd, 4 — MRt 7 —
IR, AT A2 RESERVED 81, NI N AL TR A2 5h o A AR5 720]
DI SR — i, BRI B . WE I AR

¢l = open(‘foods.db")

c2 = open(‘foods.db")

c2.exec('CREATE TEMPORARY TABLE temp_epsidodes as SELECT * from episodes)
stmt = c1.prepare('SELECT * FROM episodes)
while stmt.step()
print stmt.column('name’)
c2.exec('UPDATE temp_episodes SET ..."
end
stmt.finalize()

c2.exec('BEGIN IMMEDIATE)

c2.exec('DELETE FROM episodes)

c2.exec('INSERT INTO episodes SELECT * FROM temp_episodes)
c2.exec('COMMIT)

cl.close()

c2.close()

B AT BASE R RE, (HANGF . episodes R H I B A TN bR O A, XK E K
episodes & 1 AT A7 S BEME LA R ZR 51 N I A 77 1k BLBLAT

¢l = open(‘foods.db")

c2 = open(‘foods.db")

cl.exec(CREATE TEMPORARY TABLE temp_episodes as SELECT * from episodes)
stmt = cl.prepare('SELECT * FROM temp_episodes)
while stmt.step()
print stmt.column('name’)
c2.exec('UPDATE episodes SET ...") #What about SQLITE_BUSY?
end
stmt.finalize()

cl.exec(DROP TABLE temp_episodes)

cl.clos()
c2.close()
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ERERME

fiiJf] SELECT #A) 470 8 i1 %], L SHARED (K2 5 i) B2 finalize) 4% G 4 2
B A T AR
stmt = cl.prepare('SELECT * FROM episodes)
while stmt.step()
print stmt.column('name’)
end
c2.exec('BEGIN IMMEDIATE; UPDATE episodes SET ...; COMMIT;)
stmt.finalize()
WARAR CAPI S T 5 EFEFER IR, Eskbn 2R TAER . RSB IH finaize(),
H5 AN ERARBE B S 7 . (RS IR AT A AT, SekE S AT
¢l = open(‘foods.db")
c2 = open(‘foods.db")

stmt = cl.prepare('SELECT * FROM episodes)
stmt.step()
stmt.step()
stmt.step()

c2.exec('BEGIN IMMEDIATE; UPDATE episodes SET ...; COMMIT;)

stmt.finalize()

f % episodes 1145 100 4&idsx, FRFAUX VI T H PR 3 4%, X RAEMAINE? 25 2
MEH135] SQLITE_BUSY .

TEES 1AM, 4 BakTH A 45 BAR RN, 5B SHARED 81, VG A I H finalize().
e 2 Ml WARIAER SRR, SHARED B ARIK. Frbh, c2 AReddT
UPDATE #:1F.

AN R P BARRE . REX A M, R X AMOE T LA 72 5 — AN ST 5 8
YEZ A, 7KIZE 5G] finalize().

HEZFRER

BAEARAS TR O ARG R T, (HFRIE TR HRITL IR . SQLite $2ft— Ml IF &
B, FROAILER MBI, & ARV R — R T 2 L

TEFLZ R ph X I, — AN ] DL AN E ek LA R i g b X o 01, X 4L
AL ZA “3” F—AS “57 [FRTAE T RIS E . St XA REE LR 3L, el
FERE HO PR A A e e . DRI, “u” R 57 TR EEME AR AL B R I LR
PRI Do

Y readers SR,  SQLite HANFEIXLEER LIS, writer BLAREFFSUX LR T o Wik writer
REME S — M, 25735 SQLITE_LOCKED. 4% readers iz 471t read-uncommitted
#i (GE L read_uncommitted pragma >k i% &), W2 readers Bk I, writer tRAT LS £, fEIX
FiSULT, SQLite AN readers BTt (R INELE, 45 w2 readers Al writer EAT4E. A
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F6E L CAPI

AN T B FE AR ) SQLiteAPl. 25 5 5 A4 T AP Iif] TAE, AZEIGEMT.
AREFEMIUABIF IS, RANH CAPl. #5EARTE 2 G, RaE B4 CAPI R3S 5 H
PR R 0%, AR HUT A4 SRS, Bl AbFRASRAESE,

SQLite fIRRA 3 ) AP L35 K4 80 k%, AT 8 ANBRBAEIER: . A vIRI T T 2 2 b
I, LT R R e R E AT

W 5 mPTAR, WA 35 21 APHAHEE AR R « SeAHA3 00E B — ANz 2 38 hn 7% UTF
IS HF o PT A HE52 745 FR AR 2 50E0R (R 745 HR 1 eR B5CRR [ HAT UTF-8 Rl UTF-16 (1 AH AR
. i, sqlite3 open(), #:52—~ UTF-8 AR 4 M S 4 1M sqlite3_openl6() 2 A [FIFE
onfe Skga, HSHATH UTF16 Zitd. A H A4 UTF-8 K%, UTF-16 [icAY
RIS T AN

ARFE P Rz, WERAEAN T B s, o LS B.

A 6. 7 WENMIZMEARBRRE T, LENEN SQLite MEATMAEN k. K H
SQLite A A EH LIX PN, HIEMATFAIET SQLite N HIFER?, #T9T SQLite
AR T, A TG SQLite AN G IS, BT LAKEIR 2 A 2 FURBS AN Y. D¢
INS N EA I Ep U G S e o)

HERHES

RO T SQLite ATE WML, CUFRAE— AR BR BOH AT B SQL. FATTA
B SQL JFUA M2, PRI EEpR 3] oy N2 H A o TR AT, EIRAER 225
B, AP Z A TR

ER BT E 8

TEPAT SQL i1, B EEREIR . 2y SQLite B FEAF e — AN AL A R
SO, BT ORI T AT “FT T e o [FIRE, W TR t gl o) P a1
FT 508 2 sqlite3_open()Ek solite3_openl6() k%, eI 1A= B T -
int sglite3_open(

const char *filename, [* Database filename (UTF-8) */

sglite3 **ppDb [* OUT: SQLite db handle */

);

int sglite3_open16(
const void *filename, /* Database filename (UTF-16) */
sglite3 **ppDb [* OUT: SQLite db handle */
);
Horp, filename S0 0] LLE— MR RGO 4, 80777 3 memory:', 51—/ NS4 4 (NULL) .
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G MBI N A8 2 . Wk filename AN, S6223 T, W SCIEANELE, WX
AR

FKHERAT T sqlite3_close() &%, ‘&AWt R -

int sglite3_close(sglite3*);

h T sqlite3_close() e B LI HAT , AT Ly R BT QIR 1) 2 4 135 1) A 16 D6 20T i 22 o 2 SRATY
A EWEE X, lite3_close()Kfik[F] SQLITE_BUSY Fil4 iz K. Unable to close due to
unfinalized statements.

PAT Query

PRE solite3_exec()Ffit T —Fh AT SQL fir-&MIPuE. i SiKIJE, ERrIIE & AL F Edls
JETRME SORAE (AT 2R MK ) . solite3_exec()FF A B 4N R .
int sglite3_exec(
sglite3*, /* An open database */
const char *sgl, /* SQL to be executed */
sglite_callback, /* Callback function */
void *data /* 1st argument to callback function */
char **errmsg /* Error msg written here */
);
SQL fir 4 H sgl AL, ‘E T LA A SQL iy 2k, sqlite3_exec() 2 xf Horfg A a4 1t
Ty M IF AT, TLE A 4 4R all 21— MR . 41138 6-10K B create.c)it ] T sglite3_exec()
HUERFA
H 3 6-1 R i HL) fin 2] solite3_exec()
#include <stdio.h>
#include <stdlib.h>
#include "util.h"
#pragma comment(lib, "sglite3.lib")

int main(int argc, char **argv)
{

sglite3 *db;

char *zErr;

intrc;

char *sq;

rc = sglite3_open(“test.db", &db);

if (rc) {
fprintf(stderr, "Can't open database: %s\n”, sglite3_errmsg(db));
sglite3_close(db);
exit(1);

}

sql = "create table episodes( id integer primary key,"
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name text, cid int)";
rc = sglite3_exec(db, sgl, NULL, NULL, &ZzErr);

if (rc!'=SQLITE_OK) {
if (zErr I= NULL) {
fprintf(stderr, "SQL error: %s\n", zErr);
sglite3_free(zErr);

}

sgl = "insert into episodes (name,id) values (‘Cinnamon Babka2',1)";
rc = sglite3_exec(db, sgl, NULL, NULL, &ZzErr);

if (rc!'=SQLITE_OK) {
if (zErr I= NULL) {
fprintf(stderr, "SQL error: %s\n", zErr);
sglite3_free(zErr);

}
}
sglite3_close(db);
return O;
}
AEigR

s 5 FEPTIR, 38247 AT fig A solite3_exec() M3 ic %K) . solite3_exec()El 75—~ 1] Y (callback)
BLHD, St TRl SELECT A3 45 R J7E . XL H solite3_exec(r& %% 3
MEE ANZHII . B 3NSHGE AN e [ R B fir e, et 7 Inln e 4, SQLite
W2 AEAT SELECT 1 31 10) 7138 24— 4% i I o F [0y R 2. [m] Y g 2507 A5 A 4n
typedef int (*sglite3_callback)(

void*, /* Data provided in the 4th argument of sqlite3_exec() */

int, /* The number of columnsin row */

char**, /* An array of strings representing fieldsin the row */

char** /* An array of strings representing column names */
);
B %Y solite3_exec() )% 4 NS HUE — MR AT I FE P45 € I i, XA Edi 2R
HER R At [y pR B T . SQLite KX A Edha A/ Ay [l i e B 58 1 A Hd%idk
2, sqlite3_exec() R VFARALEE—HHb T4, I HARAT LU nlnu et Fok 4R BT A7 3R [0l R H
i, Je1n) episodes FAdi AN — 2k ik, RN AW ITAT id 5%, P X EeHi{E— 4> solite3_exec()
WHITP e SRR AL WA 6-2, BRI exec.c.
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H3 6-2 ¥ sglite3_exec()H Tid sk bR
#include <stdio.h>

#include <stdlib.h>

#include "util.h"

#pragma comment(lib, "sglite3.lib")

int callback(void* data, int ncols, char** values, char** headers);

int main(int argc, char **argv)
{

sglite3 *db;

intrc;

char *sql;

char *zErr;

char* data;

rc = sglite3_open(“test.db”, &db);

if(rc) {
fprintf(stderr, "Can't open database: %s\n", sglite3_errmsg(db));
sglite3_close(db);
exit(1);

data="Callback function called";

sgl = "insert into episodes (name, cid) values (‘Mackinaw Peaches, 1);"
"select * from episodes;";

rc = sglite3_exec(db, sql, callback, data, & zErr);

if(rc'= SQLITE_OK) {
if (zErr I= NULL) {

fprintf(stderr, "SQL error: %s\n", zErr);
sglite3_free(zErr);

sglite3_close(db);

return O;

int callback(void* data, int ncols, char** values, char** headers)
{

inti;
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fprintf(stderr, "%s: ", (const char*)data);
for(i=0; i < ncols; i++) {
fprintf(stderr, "%s=%s", headerd[i], valuedi]);

fprintf(stderr, "\n");
return O;

FARF R b2

int main(int argc, char **argv)

{
char *sq;
char *trouble = "'Here's trouble™;

sql = sglite3_mprintf("insert into x values('%q)", trouble);
fprintf(stdout, "%s\n", sql);
sqlite3 free(sql);

return O;

The result sgl will contain
insert into x values("'Here"s trouble™)

Listing 6-3. Using sqlite3_vmprintf()
int execute(sglite3 *db, congt char* s, ...)
{

char *err, *tmp;

va list ap;

va_ start(ap, sql);

tmp = sglite3_vmprintf(sql, ap);
va_end(ap);

int rc = sglite3_exec(db, tmp, NULL, NULL, &err);
if(rc = SQLITE_OK) {
if (err'=NULL){

fprintf(stdout, "execute() : Error %i : %s\n", rc, err);
sqlite3 free(err);
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sglite3_free(tmp);
return rc;

Get Table &

int sglite3 _get_table(

sglite3*, /* An open database */

const char *sgl, /* SQL to be executed */

char ***resultp, /* Result written to a char *[] that this pointsto */
int *nrow, /* Number of result rows written here */

int *ncolumn, /* Number of result columns written here */

char **errmsg /* Error msg written here */

Listing 6-4. Using sqlite3_get_table
void main(int argc, char **argv)

{

}

sglite3 *db;
char *zErr;
intrc,i;

char *sq;

char **result;
int nrows, ncols;

/* Connect to database, etc. */
rc = sglite3_open(“test.db", &db);

sgl ="select * from episodes;”;
rc = sglite3_get_table(db, sql, &result, &nrows, &ncols, & zErr);

/* Do something with data */
printf("'rows=%d,cols=%d\n" ,nrows,ncols);
for (i=0;i<=nrows;i++)
printf("%-5s%-20s%-59\n" ,result[ 3*i] ,result[ 3*i+1] ,result[3*i+2]);

/* Free memory */
sqlite3 free table(result);

If, for example, the result set returned is of the form

rows=2,cols=3

id

name cid
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1 Cinnamon Babka2 (null)
2 Mackinaw Peaches 1

AR ER

As you’ll recall from Chapter 5, prepared queries are performed in three basic steps. compilation,
execution, and finalization. This processisillustrated in Figure 6-1.

SOL sqlite3_prepare( )

sqlite3_step() «

Yes
Fetch row

No

No
Handle error

Yes

sqlite3_finalize() <

Figure 6-1. Prepared query processing

Now that you’ve seen the whole process, let’s go through an example. A simple, complete
program using a prepared query islisted in Listing 6-6. It istaken from select.c in the examples.

Listing 6-6. Using Prepared Queries
#include <string.h>
int main(int argc, char **argv)
{
intrc, i, ncols;
sglite3 *db;
sglite3_stmt *stmt;
char *sq;
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const char *tail;

rc = sglite3_open(“test.db”, &db);

if(rc) {
fprintf(stderr, "Can't open database: %s\n", sglite3_errmsg(db));
sglite3_close(db);
exit(1);

}

sgl ="select * from episodes;”;
rc = sglite3_prepare(db, sql, (int)strlen(sgl), &stmt, &tail);
if(rc 1= SQLITE_OK) {

fprintf(stderr, "SQL error: %s\n", sglite3_errmsg(dh));

rc = sglite3_step(stmt);
ncols = sglite3_column_count(stmt);
while(rc == SQLITE_ROW) {
for(i=0; i < ncols; i++) {
fprintf(stderr, "'%s ", sglite3_column_text(stmt, i));
}
fprintf(stderr, "\n");
rc = sglite3_step(stmt);

sqlited_finalize(stmt);
sglite3_close(db);
return O;

P solite3_exec()AHfL, sqlite3_prepare()th nf LAz —/MUFE LA SQL EAIMFRF . AR
142 sglite3_prepare() H AP 7 457 A HR IR 2 1M1 . But it does make it easy for you to process
subsequent SQL statements in the string by providing the pzTailout parameter. After you call
sglite3_prepare(), it will point this parameter (if provided) to the starting position of the next
statement in the zSQL string. Using pzTail, processing a batch of SQL commands in a given string
can be executed in aloop asfollows:

while(sglite3_complete(sql) {
rc = sglite3_prepare(db, s, strien(sgl), &stmt, &tail);
/* Process query results */
* Skip to next command in string. */
sgl = tail;
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Pa] LA sqlite3_column_name() K BUAS55- 7 B 1 44 ik -
const char *sglite3_column_name( sglite3_stmt*, /* statement handle */
intiCol /* column ordinal */);
Kb, HRar LS solite3_column_type()BUfS &% 7 B I AEAi% 2K
int sglite3_column_type( sglite3_stmt*, /* statement handle */
intiCol /* column ordinal */);
XA BRHOR M EEE A, AR B AMFHZEIAREY, & R
#define SQLITE_INTEGER 1
#define SQLITE_FLOAT 2
#define SQLITE_TEXT 3
#define SQLITE_BLOB 4
#define SQLITE_NULL 5
XU I SQLite AN Y, BURRAEAAS, 728 4 A 1E41 /v 44 - All data stored within a SQLite
database is stored in one of these five forms, depending on itsinitia representation and the affinity
of the column. For our purposes, the terms storage class and data type are synonymous. For more
information on storage classes, see the sections “Storage Classes” and “Type Affinity” in Chapter
4.
fiRa] LU sqlite3_column_decltype() ef B0k f 7- B+ B 1 i 2 7 .
const char *sglite3_column_decltype( sglite3_stmt*, /* statement handle */
int /4 column ordina */);
WEREEREF I FIAGER B DB 7Bk A TRIEA, mBEERAmER), E4
PRIECKS I 1] NULL . For example, suppose you have atable in your database defined as
CREATE TABLE t1(c1 INTEGER);
Then you execute the following query:
SELECT c1+ 1,0 FROM t1;
In this case, sglite3_column_decltype() will return INTEGER for the first column and NULL for
the second.
R LU R 4 e RS B AR R
const char *sglite3_column_database name(sglite3_stmt *pStmt, int iCol);
const char *sglite3_column_table name(sglite3_stmt *pStmt, int iCol);
const char *sglite3_column_origin_name(sglite3_stmt *pStmt, int iCol);

Thefirst function will return the database associated with a column, the second its table, and
the last function returns the column’s actual name as defined in the schema. That is, if you
assigned the column an adiasin the SQL statement, sglite3_column_origin_name() will return
its actual name as defined in the schema. Note that these functions are only available if you
compile SQLite with the SQLITE_ ENABLE _COLUMN_METADATA preprocessor directive.
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A TCHAR -

FRIPTEANF BT LN—AN T query 3k45, i sglite3_table column_metadata() e% %,
I

SQLITE_API int sglite3_table_column_metadata(

sglite3 *db, * Connection handle */
const char *zDbName, /* Database name or NULL */
const char *zTableName, [* Table name */

const char *zColumnName, /* Column name */
char const ** pzDataType, /* OUTPUT: Declared data type */

char const **pzCollSeq, /* OUTPUT: Collation sequence name */

int *pNotNull, /* OUTPUT: True if NOT NULL constraint exists */
int *pPrimaryKey, /* OUTPUT: Trueif column part of PK */

int *pAutoinc /* OUTPUT: Trueif column is auto-increment */

);

XA REAL S NS S8, EATE statement AR N TAE, (AT E L pbER M. $dE
FES . RGN 4 . n] e A 44 i TH B 0 R0 @ 4 5000 e 42 (— AN BT BB I 2 /ML
PaIE) . R F-B A AR

AR

A LI H] slite3_column_xxx() sk 280B 4 i il s h BN B, H— OB
xxx sglite3_column_xxx( sglite3_stmt*, /* statement handle */
intiCol /* column ordina */);
XXX N A A B B2 . solite3_column_ xxx() L35 LA T k%L
int sglite3_column_int(sglite3_stmt*, int iCol);
double sglite3_column_double(sglite3_stmt*, int iCol);
long long int sglite3_column_int64(sglite3_stmt*, int iCol);
const void *sglite3_column_blob(sglite3_stmt*, int iCol);
const unsigned char *sglite3_column_text(sglite3_stmt*, int iCol);
const void *sglite3_column_text16(sglite3_stmt*, int iCol);
XBEA B EL,  SQLite #REK 7 BUH MAF M 2R B A0 O R gz g (45 R 2K MY . Table 6-1 ¥
SR
Table 6-1. Column Type Conversion Rules

Internal Type Requested Type Conversion

NULL INTEGER Result isO.

NULL FLOAT Result is 0.0.

NULL TEXT Result isaNULL pointer.
— AN EBRES T

To help solidify all of these column functions, Listing 6-7 (taken from columns.c) illustrates using
the functions we’ve described to retrieve column information and values for a ssimple SELECT
Statement.
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Listing 6-7. Obtaining Column Information
#include <string.h>
int main(int argc, char **argv)
{
intrc, i, ncols, id, cid;
char *name, *sql;
sglite3 *db; sglite3_stmt *stmt;

sgl = "select id,cid,name from episodes’;
sglite3_open(“test.db”, &db);

sglite3_prepare(db, sgl, strlen(sql), &stmt, NULL);

ncols = sglite3_column_count(stmt);
rc = sglite3_step(stmt);

/* Print column information */
for(i=0; i < ncals; i++) {
fprintf(stdout, "Column: name=%s, storage class=%i, declared=%s\n",
sglite3_column_name(stmt, i),
sglite3_column_type(stmt, i),
sglite3_column_decltype(stmt, i));

fprintf(stdout, "\n");

while(rc == SQLITE_ROW) {
id = sglite3_column_int(stmt, 0);
cid = sglite3_column_int(stmt, 1);
name = (char *)sglite3_column_text(stmt, 2);
if(name = NULL){
fprintf(stderr, "Row:  id=%i, cid=%i, name="%s\n", id,cid,name);
} else{
/* FieldisNULL */
fprintf(stderr, "Row:  id=%i, cid=%i, name=NULL\n", id,cid);
}
rc = sglite3_step(stmt);

sqlited_finalize(stmt);
sglite3_close(db);
return O;

75



ZHMHIEH

/ insert inte foo values (2,72,7) /

sqlite3_prepare()

v

Byte code pi p2 p3
stmt ? A A
sqlite3 bind int(stmt, 1, 2)
L 4 sqlite3_bind_text(stmt, 2, "pi")
ited_ste
salite3_step() sqlite3 bind double(stmt, 3, "3.14")

VDEBE

Figure 6-2. SQL parameter binding

EIRFIESS

AL AP IR ATRE RSN, 7Egmidiny B 2045 3 F: AR, TIRASH schema B4 .

AEEEER

IRZ APl BEGRIAIBE S R, KR EATAT LUR IS . (R — AR i, W i%
A48 B 108 TR B B (LR 5% B), BE W RES IR AT A58 AP g ST RZYy 23 Fidi
o JTA 1 SQLite iR [HIFE WL 6-2. JITA A R [H] 1K LEh5 (1) ok B A0 45 -

sglite3_bind_xxx()

sglite3_close()

sglite3_create_collation()

sglite3_collation_needed()
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sglite3_create_function()

sglite3_prepare()

sglite3_exec()

sglite3_finalize()

sglite3_get_table()

sglite3_open()

sglite3_reset()

sglite3_step()

sglite3_transfer_bindings()

A DU eR 25 solite3_errmsg () 3R 75 BHIN B AS D45 R, LA B
const char *sglite3_errmsg(sqlite3 *);

U MERAIESEL, IRIMNZER R B — ARG B iRICBA R AR, TRIA]
“not an error”,

7 6-2 SQLIt IR [HIfid
IR [a] L Y]

SQLITE _OK The operation was successful.

SQLITE_ERROR General SQL error or missing database. It may be possible to obtain
more error information depending on the error condition
(SQLITE_SCHEMA, for example).

SQLITE_PERM Access permission denied. Cannot read or write to the database file.

SQLITE_ABORT A callback routine requested an abort.

SQLITE _BUSY The database file is locked.

SQLITE_LOCKED A table in the database is locked.

SQLITE_NOMEM A cal to malloc() has failed within a database operation.

SQLITE_READONLY An attempt was made to write to a read-only database.

SQLITE_INTERRUPT Operation was terminated by sglite3_interrupt().

SQLITE_IOERR Some kind of disk I/O error occurred.

SQLITE_CORRUPT The database disk image is malformed. This will aso occur if an
attempt is made to open a non-SQLite database file as a SQLite
database. SQLITE_FULL Insertion failed because the database is full.
There is no more space on the file system or the database file cannot
be expanded.

SQLITE_CANTOPEN SQL.ite was unable to open the database file.

SQLITE_PROTOCOL The database is locked or there has been a protocol error.

SQLITE_EMPTY (Internal only) The database table is empty.

SQLITE_SCHEMA The database schema has changed.

SQLITE_CONSTRAINT | Abort due to constraint violation. This constant is returned if the SQL
statement would have violated a database constraint (such as
attempting to insert a value into a unique index that already exists in
the index).

SQLITE_MISMATCH Data type mismatch. An example of this is an attempt to insert
non-integer data into a column labeled INTEGER PRIMARY KEY.
For most

columns, SQL.ite ignores the data type and allows any kind of data to
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be stored. But an INTEGER PRIMARY KEY column is only allowed
to store integer data.

SQLITE_MISUSE Library was used incorrectly. This error might occur if one or more of
the SQLite API routines is used incorrectly. Examples of incorrect
usage include calling sqlite3_exec() after the database has been closed
using sglite3_close() or calling sglite3_exec() with the same database
pointer simultaneously from two separate threads.

SQLITE_NOLFS Uses OS features not supported on host. This value is returned if the
SQL.ite library was compiled with large file support (LFS) enabled but
LFSisn’t supported on the host operating system.

SQLITE_AUTH Authorization denied. This occurs when a callback function installed
using sqlite3_set_authorizer() returns SQLITE_DENY.

SQLITE_ROW sqlite3_step() has another row ready.

SQLITE_DONE sglite3_step() has finished executing.

AEERTRZS
HRIEEH

APl ST ILAS A AT DURIR L B 2 4w B I IR A2 AT I Y SQL Ao IXLEpR A ST 1T
PR SLIR Y R, IF LA ANTR] (0 i e A AT IR B CA A A I ) o

AT Hook PR%

i/ sglite3_commit_hook () ek T LAFEE 5 PR AT G 45 IR AT . FEA I T
void *sglite3_commit_hook( sglite3 *cnx, /* database handle */

int(*xCallback)(void *data), /* callback function */

void *data); /* application data*/

[F# Hook pR%

1] Hook BRI 45 555248 Hook pREAHZRABL,  (H & AR 5 SE RE 1A 2 55 N ) L EAT R AL o
void *sglite3_rollback_hook(sglite3 *cnx, void(*xCallback)(void *data), void *data);

B Hook PRt

b1 %k sqlite3_update_hook () Ik L4y 5 Hodhe 3% 6 P A 1) UPDATE. INSERT Al DELETE
AR, XX EEERAE T T SRR AT AT IR, FLA AR
void *sglite3_update_hook(

sglite3 *cnx,

void(*)(void *, int, char const*, char const*, sglite_int64),
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void *data);

The first argument of the callback function is a pointer to application-specific data, which you
provide in the third argument. The callback function has the following form:
void callback ( void * data,

int operation_code,

char const *db_name,

char const *table_name,

sglite_int64 rowid),

B

solite3_set_authorizer() /& fe s A7 JJ I f ARl g e 2. 80T DAAE A W 4 3 R IS g FEEA T
A . AR
int sglite3_set_authorizer(

sqlite3*,

int (*xAuth)( void*,int,

const char*, const char*,
const char*,const char*),

void *pUserData

);
N T A callback B %L, 1A BALRREL. SQLite 7 —Le4ids e F A1 1R w2 2 BT B
S E AR RAEPATIB) . XA REI R AEH SQLite WS 22 AT FH 4241
SQL (user-supplied SQL). “EFEfit 1 FluiR i ix e SQL FRAIFENF & I HR A L oihigin 2t
R BURAF I
Callback (1) B T
int auth( void*, /* user data*/

int, /* event code */

const char*, /* event specific */

const char*, /* event specific */

const char*, /* database name */

const char* /* trigger or view name */);
B 1NSHE MR IRE, B thihs solite3_set_authorizer() R NI EE 4 NS HL. 24
SRR AR, WIREER 6-3 A . XL BH RN T BB R AT AR E. 2R 3,
AN RREU) E POE TSGR 2 M35, 2K 6-3).
B SANSHCGRBIR A o 5 6 NSHUE I N AR A AR R A FR, 5 X il A 2 s 1]
A PAF AR . RXANZHOh NULL, 0 WX o2 B A B2 B T2 1) SQL 5
KT
FEA R B3R BB WY %52 SQLITE_OK. SQLITE_DENY 5 SQLITE_IGNORE 2 —. Ri#/
{ELIRS 2 SO BT AR R A 0 I —— B2 lidhi 4 SQL. SQLITE_DENY R 2xHUH #~ SQL
R PAT IR E AR R
SQLITE_IGNORE % X 5ok, Wk SQL i At B akifiid sk, eI B 1)
AT B R4 SQLITE_READ 5 SQLITE_UPDATE i, fEIXFMELL T, Wi R [m(n ek £k
#z[H] SQLITE_IGNORE, iX&e-7Bokt WERAE T B FEER (R 0l - Bk S, X287 Boh
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AEAET ). BARU, BRI NULL, KB S A4 WA (silently fail).

% 6-3 SQLite [MFZALE
EMARAME 283 ZH A
SQLITE_CREATE_INDEX Index name Table name
SQLITE_CREATE_TABLE Table name NULL
SQLITE_CREATE_TEMP_INDEX Index name Table name
SQLITE_CREATE_TEMP_TABLE Table name NULL
SQLITE_CREATE_TEMP_TRIGGER | Trigger name Table name
SQLITE_CREATE_TEMP_VIEW View name NULL
SQLITE_CREATE_TRIGGER Trigger name Table name
SQLITE_CREATE_VIEW View name NULL
SQLITE_DELETE Table name NULL
SQLITE_DROP_INDEX Index name Table name
SQLITE_DROP_TABLE Table name NULL
SQLITE_DROP_TEMP_INDEX Index name Table name
SQLITE_DROP_TEMP_TABLE Table name NULL
SQLITE_DROP_TEMP_TRIGGER Trigger name Table name
SQLITE_DROP_TEMP_VIEW View name NULL
SQLITE_DROP_TRIGGER Trigger name Table name
SQLITE_DROP_VIEW View name NULL
SQLITE_INSERT Table name NULL
SQLITE_PRAGMA Pragma name First argument or
NULL
SQLITE_READ Table name Column name
SQLITE_SELECT NULL NULL
SQLITE_TRANSACTION NULL NULL
SQLITE_UPDATE Table name Column name
SQLITE_ATTACH Filename NULL
SQLITE_DETACH Database name NULL

T T U W A e A ] (S B B RR P AE authorizer.c )
MR EIH 5, 2 FIRACR BOMAR 2 AN S P b AT i g, B DAIRA Tl 75y
T BORBAT I . WA 6-10,
H|3 6-10 HAL R BRG]
PR B — B -
int auth( void* x, int type,
const char* a, const char* b,
const char* c, const char* d)

const char* operation = g
lprintf( " %s", event_description(type));

[* Filter for different database events
** from SQLITE_TRANSACTION to SQLITE_INSERT,
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** UPDATE, DELETE, ATTACH, etc. and either allow or deny
** them.
*/

return SQLITE_OK;
}
BRI BN L BEHSRESLEER; R, W —ME R
if((@!= NULL) && (type == SQLITE_TRANSACTION)){
printf(": %s EAIR", operation);
}
NG schema i i ST L 9 -
switch(type) {
case SQLITE_CREATE_INDEX:
case SQLITE_CREATE_TABLE:
case SQLITE_CREATE_TRIGGER:
case SQLITE_CREATE_VIEW:
case SQLITE_DROP_INDEX:
case SQLITE_DROP_TABLE:
case SQLITE_DROP_TRIGGER:
case SQLITE_DROP_VIEW:

{
printf(": Schema A+iAE;£");

}

AR AR AT A, XA R T BN R, A R SV, BR Tz
TR MBS z FEIN, MBURIF] SQLITE_IGNORE, %45 33 SQLite 7F i A B I IR
7] NULL, AT Rt R4 0

if(type == SQLITE_READ) {
printf(": Read of %s.%s", a, b);
* Block attempts to read column z */
if(stremp(b,"z")==0) {
printf("-> DENIED\n");
return SQLITE_IGNORE;

}
R Is2 INSERT fil UPDATE HidyE. B Wi AR Rvr. X x FERAMEME4s . XFEA
ST UPDATE HIHAT 1 A2 ] B e S8 piob) x B s oA 1
if(type == SQLITE_INSERT) {
printf(": 2aE&%4CA Y into %s ", a);

if(type == SQLITE_UPDATE) {
printf(": Update of %s.%s", &, b);
* Block updates of column x */
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if(stremp(b,"x")==0) {
printf("-> DENIED\n");
return SQLITE_IGNORE;

}
%5, % DELETE. ATTACH £l DETACH BTt yE, 7Ei R Loy H 2 fa] s h gy Hom
Hlo
if(type == SQLITE_DELETE) {
printf(": Delete from %s ", a);

if(type == SQLITE_ATTACH) {
printf(": %s", a);

if(type == SQLITE_DETACH) {
printf("-> %s", a);

}
R, A TAERTIE, WA B
int main(int argc, char **argv)
{

sglite3 *db, *db2;

char *zErr;

intrc;

I*
**  Setup

**

*/

/* Connect to test.db */
rc = sglite3_open(“test.db”, &db);

if(rc) {
fprintf(stderr, "Can't open database: %s\n", sglite3_errmsg(db));
sglite3_close(db);
exit(1);

}

/*

**  Authorize and test

**

*/

* Register the authorizer function */
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sglite3_set_authorizer(db, auth, NULL);

[* Test transactions events */

printf("program : Starting transaction\n");
sglite3_exec(db, "BEGIN", NULL, NULL, &zErr);

printf("program : Committing transaction\n");
sglite3_exec(db, "COMMIT", NULL, NULL, &zErr);

printf("program : Starting transaction\n");
sglite3_exec(db, "BEGIN", NULL, NULL, &zErr);

printf("program : Aborting transaction\n");
sglite3_exec(db, "ROLLBACK", NULL, NULL, &zErr);

/I Test table events

printf("program : Creating table\n");
sglite3_exec(db, "create table foo(x int, y int, zint)", NULL, NULL, &zErr);

printf("program : Inserting record\n");
sglite3_exec(db, "insert into foo values (1,2,3)", NULL, NULL, &zErr);

printf("program : Selecting record (value for z should be NULL)\n");
print_sqgl_result(db, "select * from foo");

printf("program : Updating record (update of x should be denied)\n");
sglite3_exec(db, "update foo set x=4, y=5, z=6", NULL, NULL, &ZzErr);

printf("program : Selecting record (notice x was not updated)\n");
print_sqgl_result(db, "select * from foo");

printf("program : Deleting record\n”);
sglite3_exec(db, "delete from foo", NULL, NULL, &ZzErr);

printf("program : Dropping table\n");

sglite3_exec(db, "drop table foo", NULL, NULL, & zErr);
Several things are going on here. The program selects all recordsin the table, one of whichis
column z. We should see in the output that column z’s valueis NULL. All other fields should
contain data from the table. Next, the program attempts to update all fields, the most important
of which is column x. The update should succeed, but the value in column x should be
unchanged, as the authorizer deniesit. Thisis confirmed on the following SELECT statement,
which showsthat all columns were updated except for column x, which is unchanged. The
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program then drops the foo table, which should issue a schema change notification from the
previous filter.
/I Test ATTACH/DETACH

/I Connect to test2.db
rc = sglite3_open(“test2.db", & db2);

if(rc) {
fprintf(stderr, "Can't open database: %s\n", sglite3_errmsg(db2));
sglite3_close(db2);
exit(1);

// Drop table foo2 in test? if exists
sglite3_exec(db2, "drop table foo2", NULL, NULL, &ZzErr);
sglite3_exec(db2, "create table foo2(x int, y int, zint)", NULL, NULL, & zErr);

/I Attach database test2.db to test.db
printf("program : Attaching database test2.db\n");
sglite3_exec(db, "attach 'test2.db' astest2”", NULL, NULL, &zErr);

/I Select record from test2.db foo2 in test.db
printf("program : Selecting record from attached database test2.db\n");
sglite3_exec(db, "select * from foo2", NULL, NULL, &zErr);

printf("program : Detaching table\n");
sglite3_exec(db, "detach test2", NULL, NULL, & zErr);

/*
**  Cleanup

**

*/

sglite3_close(db);
sglite3_close(db2);

return O;
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Figure 6-3. The shared cache model
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void sglite3_soft_heap_limit(int N);

int sglite3_release_memory(int N);

void sglite3_thread cleanup(void);
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void fn(sglite3_context* ctx, int nargs, sglite3_value** values)

iR [HE

Bk

iR [EE

— A SEEEHIB T

Listing 7-2. The main Function
int main(int argc, char **argv)

{
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intrc;
sglite3 *db;
const char* sql;

sglite3_open(“test.db”, &db);
sglite3_create_function( db, "function", -1, SQLITE_UTF8, NULL,
function, NULL, NULL);

/* Turn on SQL logging */
/Nog_sal(db, 1);

* Call function with one text argument. */
execute(db, "select function(1)");

* Call function with several arguments of various types. */
execute(db, "select function(l, 2.71828)");

* Call function with variable arguments, the first argument’s value

** peing 'fail'. Thiswill trigger the function to call

** glite3_result_error(). */

execute(db, "select function(‘fail', 1, 2.71828, 'three’, X'0004', NULL)");

/* Done*/
sglite3_close(db);

return O;

Listing 7-3. A Vanilla User-Defined Function
void function(sglite3_context* ctx, int nargs, sglite3_value** values)

{

inti; const char *msg;

fprintf(stdout, "function() : Called with %i arguments\n, nargs);

for(i=0; i < nargs; i++) {
fprintf( stdout, " arg %i: value=%-7s type=%i\n", i,
sglite3_value_text(valued[i]),
sglite3_value_type(valuedil));

if (stremp((const char *)sglite3_value_text(valueg0]), "fail") == 0) {
msg = "function() : Failing because you told meto.";
sglite3_result_error(ctx, msg, strlen(msg));
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fprintf(stdout, "\n");
return;

fprintf(stdout, "\n");
sglite3_result_int(ctx, 0);

—ASERR BN AR
)

select sum(id) fram foo;

v

sqlite_prepare()

v

sqlite_step()
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vNu

aFinal()

\}

sumfid)

Figure 7-1. Query processing with aggregates
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Listing 7-9. The sum_int() Test Program
int main(int argc, char **argv)
{

intrc;

sglite3 *db;

char *sql;

rc = sglite3_open(“test.db”, &db);

if(rc) {
print_error(db, "Can't open database");
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exit(1);

/* Create aggregate table, add records. */

setup(db);

/* Register aggregate. */
fprintf(stdout, "Registering aggregate sum_int()\n");

log_sgl(db, 1);

sglite3_create_function( db, "sum_int", 1, SQLITE_UTFS, db,
NULL, step, finalize);

/* Testit. */

fprintf(stdout, "\nRunning query: \n");

sgl = "select sum_int(id) from aggregate";
print_sql_result(db, sql);

/* Done. */
sglite3_close(db);

return O;

The step() function is shownin Listing 7-10.
Listing 7-10. The sum_int() Step Function
void step(sglite3_context* ctx, int ncols, sglite3_value** values)

sum* s,
int x;

s= (sum*)sglite3_aggregate context(ctx, sizeof(sum));

if(sglite3_aggregate count(ctx) == 1) {

s>X =0;
}
x = glite3_value int(values[Q]);;
S>X +=X;
fprintf(stdout, "step() : value=%i, total=%i\n", X, S->X);
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}

The value sum is a struct that is specific to this example and is defined as follows:
typedef struct {

int x;
} sum;

B4l Context

Finalize BR%¥Y

Listing 7-11. The sum_int() Finalize Function
void finalize(sglite3_context* ctx)

{
sum* s,
s= (sum*)sglite3_aggregate _context(ctx, sizeof(sumy);
sglite3_result_int(ctx, s->Xx);
fprintf(stdout, "finalize() : total=%i\n\n", s->X);
}

HEFF&
HePiEE X
HEFFE i TAE
PRAERYHERF SRR EY
— AR

Compare &K%

Listing 7-12. The Poalitical Collation Function
int political_collation( void* data, int 11, const void* s1,
int 12, const void* s2)

int value, opinion; struct tm* t; time_t rt;
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/* Get the unpalitical value */
value = stremp(sl,s2);

/* Get the date and time */
time(&rt);
t = localtime(&rt);

/* Form an opinion */
switch(t->tm_wday) {

case 0: /* Monday yes */
opinion = value;
break;

case 1: /* Tueday no */
opinion = -value;
break;

case 2: /* Wednesday bigger is better */
opinion=11>=127?-1:1;
break;

case 3: /* Thursday strongly no  */
opinion = -100;
break;

case 4. [* Friday strongly yes */
opinion = 100;
break;

case 5: /* Saturday golf, everything's the same */
opinion = 0;
break;

default: /* Sunday - Meet the Press, opinion changes

by the hour */

opinion = 2*(int)sin(t->tm_hour* 180);

/* Now change it on awhim */
opinion = rand()-(RAND_MAX/2) >07?-1:1;

return opinion;

MAEF

Listing 7-13. The Palitical Collation Test Program
int main(int argc, char **argv)

{
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intrc;
sglite3 *db;
char *sql;

* For forming more consistent political opinions. */
srand((unsigned)time(NULL));

rc = sglite3_open(“test.db”, &db);

if(rc) {
print_error(db, "Can't open database");
exit(1);

}

/* Create issues table, add records. */
setup(db);

/* Register collating sequence. */

fprintf(stdout, "1. Register political collating sequence\n\n');

sglite3_create_collation( db, "POLITICAL",
SQLITE_UTFS, db,
political_collation );

* Turn SQL logging on. */
log_sql(db, 1);

/* Test default collation. */

fprintf(stdout, "2. Select records using default collation.\n");
sgl ="select * from issues order by issue';
print_sqgl_result(db, sql);

/* Test Oracle collation. */

fprintf(stdout, "\nSelect records using political collation. \n");
sgl ="select * from issues order by issue collate POLITICAL";
print_sql_result(db, sql);

/* Done. */
sglite3_close(db);

return O;
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% He P (Collation on Demand)

Listing 7-14. Collation Registration Function
void crf( void* data, sglite3* db,
int eTextRep, const char* cname)

{
if(strcmp(collation_name, "POLITICAL") == 0) {
* Political collation has not been registered and is now needed */
sglite3_create_collation( db, "POLITICAL",
SQLITE_UTFS, db,
political_collation );
} else{
* Punt: Use some default comparison function this collation. */
sglite3_create_collation( db, collation_name,
SQLITE_UTFS, db,
default_collation );
}
}

— AN LB H N AR

LB R £

Listing 7-15. Oracle Date Collation Function

int oracle_date _collation( void* data,
int lenl, const void* argl,
int len2, const void* arg2 )

int len;

date d1;

date d2;

char zDatel[25];
char zDate?[25];

/* Copy date 1 */
if(lenl > 24) {
len = 24;

}else{
len =leni;
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strncpy(&zDatel[0], argl, len);
zDatel[len] ="\0";

/* Copy date 2 */
if(len2 > 24) {
len = 24;

}else{
len =len2;

strnepy(& zDate2[ 0], arg2, len);
zDate?[len] ="\0';

/* Convert dates to date struct */

oracle_date str_to_struct(zDatel, &d1);
oracle_date str_to_struct(zDate2, & d2);

fprintf(stdout, "collate_fn() : datel=%s, date2=%s\n", zDatel, zDate2);

/* Compare structs */

if(d1.year < d2.year)
{
return -1;
}
elseif(dl.year > d2.year)
{
return 1;
}

/* If thisfar, years are equal. */

if(d1.month < d2.month)
{
return -1,
}
elseif(d1.month > d2.month)
{
return 1;
}

* If thisfar, months are equal. */
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if(d1.day < d2.day)

{
return -1;
}
elseif(dl.day > d2.day)
{
return 1;
}

* If thisfar, dates are equal. */

return O;

SR 2

Listing 7-16. The Oracle Date Parsing Function
int oracle_date str_to_struct(const char* value, date* d)

{

const char* date, *tmp;
char *start, *end, zDay[3], zMonth[4], zYear[3];

date = get_date(value);

if(date == NULL) {
fprintf(stderr, "Invalid date\n);
return -1;

/* Find first '-' */
start = strchr(date,-");

[* Find last *-' */
end = strchr(start+1,-);

[* Extract day part, convert to int*/
strncpy(zDay, date,2);

zDay[2] ="\0;

d->day = atoi(zDay);

/* Extract month part, convert to int*/
strncpy(zMonth, start+1,3);
zMonth[3] = 0;

tmp = uppercase(zMonth);
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d->month = month_num(tmpy);
free((void*)tmp);

[* Extract year part, convert to int*/
strnepy(zYear, end+1,2);

zYear[2] ="\0'

d->year = atoi(zYear);

freg((void*)date);

return O;

Listing 7-17. The get_date() Function
#define ORACLE_DATE_REGEX "[0-9]{ 1,2} -[a-zA-Z]{3,3}-[0-9]{ 2,2} ";

const char* get_date(const char* value)
{

pcre *re;

const char *error, * pattern;

int erroffset;

int ovector[3];

int value_length;

int rc, substring_length;

char* result, *substring_start;

pattern = ORACLE_DATE_REGEX;

re = pcre_compile(

pattern, [* the pattern */

0} * default options */

&error, * for error message */

&erroffset, * for error offset */

NULL); * use default character tables */

/* Compilation failed */
if (re==NULL) {
return NULL;

value_length = (int)strlen(value);

rc = pcre_exec(
re, * the compiled pattern */
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NULL, /* no extradata - we didn't study the pattern */

value, /* the value string */

value_length, /* the length of the value */

0, [* start at offset 0 in the value */

0} /* default options */

ovector, /* output vector for substring information */

3); /* number of elementsin the output vector */
if (rc<0){

[* Match error */

return NULL;

* Match succeded */
substring_start = (char*)value + ovector[Q];
substring_length = ovector[1] - ovector[0];

llprintf("%.*s\n", substring_length, substring_start);
result = malloc(substring_length+1);

strnepy(result, substring_start, substring_length);
result[substring_length] = "0,

return result;
}
X FE

All three of the above functions work together to collate Oracle dates in chronological order. Our
example program is shown in Listing 7-18.
Listing 7-18. The Oracle Collation Test Program
int main(int argc, char **argv)
{
intrc;
sglite3 *db;
char *sql;

rc = sglite3_open(“test.db", &db);

if(rc) {
print_error(db, "Can't open database");
exit(1);

}
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/* Install oracle related date functions. */
install_date functions(db);

/* Register collating sequence. */
fprintf(stdout, "Registering collation sequence oracle_date\n™);
sglite3_create_collation( db, "oracle_date”,
SQLITE_UTFS, db,
oracle_date_collation);

/* Create dates table, add records. */
setup(db);

/* Install date */
install_date_triggers(db);

* Turn SQL logging on. */
log_sql(db, 1);

/* Test default collation. */

fprintf(stdout, "Select records. Use default collation.\n");
sgl ="select * from dates order by date'”;
print_sqgl_result(db, sql);

/* Test Oracle collation. */

fprintf(stdout, "\nSelect records. Use Oracle data collation. \n");
sgl = "select * from dates order by date collate oracle_date";
print_sql_result(db, sql);

/* Get 1SO Date from Oracle date. */

fprintf(stdout, "\nConvert Oracle date to 1SO format.\n");
sgl = "select iso_from_oradate('01-APR-05") as '1SO Date™;
print_sql_result(db, sql);

/* Vdidate Oracle date. */

fprintf(stdout, "\nValidate Oracle format. Should fail.\n");
sgl = "select validate_oradate('01-NOT-2005")";
execute(db, sql);

/* Test Oracle date triggers. */
fprintf(stdout, "\nTest Oracle insert trigger -- should fail.\n");

sgl = "insert into dates (date) vaues ('01-NOT-2005)";
execute(db, sql);
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fprintf(stdout, "\nTest Oracle update trigger -- should succeed.\n");
sgl = "update dates set date='01-JAN-2005";

execute(db, sql);

print_sql_result(db, "select * from dates");

/* Done. */
sglite3_close(db);

return O;
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sglite> .m col

sglite> .h on

slite> . w4153315

sglite> explain select * from episodes,

addr opcode pl p2 p3
0 Goto 0 12

1 Integer 0 O

2 OpenRead 0 2 #episodes
3 SetNumColumns 0 3

4 Rewind 0 10

5 Recno 0O O

6 Column 0 1

7 Column 0 2

8 Callback 3 0

9 Next 0 5

10 Close 0O O

11 Halt 0O O

12 Transaction 0 O

13 VerifyCookie 0 10

14 Goto 0O 1

15 Noop 0 O

FHAEH T 4 &4, mrm a2 H TR . Yi4h, RAESIE SQLite WA T
SQLITE_DEBUG IE8i, XAERE ARSI THREZ 1E R, & 7E p3 k4.

T UETRRA) SQLite(3.6.18) 1 S R4k, ILAEIAT EXPLAIN A2 45 Rk .

addr opcode pl p2 p3 p4 p5 comment
0 Trace 0 0 0 00
1 Goto 0 11 0 00
2 OpenRead 0 2 0 3 00
3 Rewind 0 9 0 00
4 Rowid 0 1 0 00
5 Column 0 1 2 00
6 Column 0 2 3 00
7 ResultRow 1 3 0 00
8 Next 0 4 0 01
9 Close 0 0 0 00
10 Halt 0 0 0 00
11 Transaction 0 0 0 00
12 VerifyCookie 0 40 O 00
13 TableLock 0 2 0 episodes 00
14 Goto 0 2 0 00

27E: A% VDBE HImit4l %4 vbdec ', tHn]LLZ2% SQLite Kl 34 ST Y
http://www.sqglite.org/opcode.html .
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A JE ) AR SR R

% (Stack)

—~ VDBE F2/738 5 /LA 58 BURE 4145 1 Bt (section) K i, B — /N BE P #AT — Lo /EAR 1
F2 . RAMZERAARFFRSAAFABEISEH, ARG S8 GRS %H
S8 AR H AN SE, X =AM EERURA T T .

G X LEE L, F5A KA R IE S H . X LR A G AN S MOX L T1E, FrblfEeflz
B B — L R A B, DRI TR BS540, VDBE 5 1) v 8] 45 FLARAT7 21 Y 475100
(memory cell)H, HSZHERHN N A7 5 ICH AL T Mem 4544 (. vdbelnt.h).

R4

iEIRATRFE T I ] I episodes K IKH] 1o EMHE —ANE I EAFLIES 1-3,
H— 4452 (Integer) /& 4 58 T AR FRAEERS 1K, MRS — AR IR PUTH E NS EUEANME
H, OpenRead MHEFH I H ZHUEIR G AT -
SQLite AJ LAl ATTACH fir & 76— MERT T IF 2 A Hdi S0, 4524 SQLite TN
W, EHA I ARG T (index), EEIEERRGIH 0, MMM —MEHEER 1, K
. Integer 45K EH FER SIME AR (AR R 0, AR TEHE), 11 OpenRead M
WL, JTYOC ERAVERAN B P . e P2 SKeff e /7 BT TR AR 1L (root page) . AR5 BT
FE— AN e Bt e 2 K 1) B-tree Jiffhs . T IXEEAE VDBE AUH SCRY h # AT ARe, 4,
OpenRead fir 4 1F SQLite LR ket R
N PERAT T L Biebs,  IXAN R AR DO/ 2R SO P2 Ak o Hiedls e SO Ha bk
TR — MR E . 0 Fon B8, 1RO TAF B0 IS R s e . BT e b 1)
PRIRFFAE PL . PLEA D RAHREI, (R 2ot — AN/ N LB 1, Rl
1%, If P2==0 then take the root page number from off of the stack.
HEAUARATIF, ST — B S Ee 72 o R PEASK 2 AR B, tdr
AT TAR R IRAG — AN et BB AV e R B e, H A AT AT A 8
e o BEBERTA WebR A8 OC PATINDRE TR an SR HR-2 70 FR B BB 2R, R P 45 T IR ]
SQLITE_BUSY 4Hizfid.,
P3 [RE TR A — AN S IHRET, 145 M e LRI I A BRI P e A I B E B . 244
fFRMZRGIN, P3MNERT.
XANIET OpenRead 1SCRS 5 H B FR SO —H#E, W DL EEALIERE P SO rp R 3, )2
vdbe.c H,
%, SetNumColumns fi5 4 Bl br 75 ZLAL BRI S, X2 T ZEAL B R R AL 5 11 71
Bk e 1) PL Ui AR IR 51 (IX HLK O, 2 WINIFT FF il br % 51 5) . P2 A 51I1% H , episodes
xH =5,
AREEA], Rewind F5-- KR B BIR IR, BB BRSO HIEAIEK).
WREH IR, v REIRIRE BRI P2 fRe n4a 4 4b. that P2 2 10, R Close {54
—H Rewind BCEEFR, £ TFRMASHIT T —B(FES 59 J)LEEL. e EEDme R
i [ 45 R4, Recno U HIFAR PL 488 (0K I G B BB I A HER: . Column $54- M H P1
R A, P2 R MBI HUE. 56,7 =452 434t id(primary key). season Fl name Bt
(Uihr O Frfa W3 episodes 42 3 7B E AR . # Fok, Callback §54 MR
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H=AME(H PLIEE), RGBT ANC R B4, A NAZEHIC (memory cell) /1. SRJ5,
Callback & #Eit VDBE 44T, EIHIRASS sglite3_step(), 1% AR IR [F] SQLITE_ROW.

R
[ = 9
1E
|-
[=]
=
Ll
=]
e
m
=
'
=
L8]

p3

Goto

Inteaer
OpenRead

Seft HumCo lumns
Recno

Column
Column
Callback
Next

18 Close

11 Halt )

12 Transaction
13 VerifyCockie
14 Goto

15 Noop

K 9-1 VDBE )22 5: Open 1 Read

— H. VDBE g [ id 5% 45 8 (1% 45 1) [ FF OG5 1) (statement) fAR) , 2 1 i mT LA ik
sqlite3_column_xxx() BREMIC TS5 H N EH FBUE . 4 IR solite3_step( i), i & 4a%t
23R Next $84 . Next #R2- S0 MR 1 N —17, WAL EmMIdsk, ©aBkE|h P2
fREMIRA, EXHE T4 5(Recno f54), BIE—AHIdsRa i, SN F—IRIEH.
RoOg&kaILEidxTsk, Next AP, M F—4%4, XHE Close fi4. Close
RAS KPR, ARJEHAT Hat 74, 4R VDBE /7, JFH solite3_step() ki 245 ik (A
SQLITE_DONE.

BT EEF1E

R TR 05, BERE R KRR S, XE&fe4 5 BaMyinief o, WE
9-2. H—4&IR4 L Goto 4, Bt — 4R S, BB P2 Ab, AR BRI 12 KR4
R4 12 /& Transaction, ‘&4 MBINESS: REHAT N 4454 VeifyCookie, ‘&3
IR VDBE FEF4i %5, dkEE schema & 75 o 48 (B2 75 HEAT L B0 B 4E) . X AE
SQLite FFAE—AMEE IS, 7 SQL # sqlite3_prepare()Zm ik VDBE 1A% Z 71 1
sqlite3_step() P AT 5 T B (R X BN ) Y, o5 — A SQL i 2 A e 2 o4 s 12 485« (e
ALTER TABLE. DROPTABLE 1§, CREATE TABLE). —H &/ EiXFEN, schema A4
U, TS PRI ) (Statement) it 3 AR 43 0K . AT W 3 e schema {5 B id sk e 20 2 S
PERIRR BT o S840, MBI — 00 F T LR O 7E g PRI Z0i% 4582 K 44, VerifyCookie
TR A A AR UCES, a0 BAVCHL, #ERPUE M I it .

(S
o
'

# episodes -§— Open table

Fasition cursor

.L.D"JCD

Step through records
-

o= B R B L B SRR A R ]

If sty G ble

~&— Close table
= End program

Lo s v e B e O e o IR O e e e e e e
|
'

Lo RS e e e B g s O S e |
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addr opcode pl P2 p3
= e a2 —4— Gote 12

—= 1 Integer a a
2 DpenRead a 2 # episodes
3 SethumC ol umns A 3
4 Rewind a 18
5 Recno ] 8
& Column g 1
7 Column g 2
g8 Callback 3 a
9 Mext o 5
1@ Close a 5|
11 Halt 8 4

e 17 Transaction 8 o Begin ta nsaet ion.

13 Verifylookie a 18 -— Check schema.
14 Cata 8 i ] Goto instruction 1.
1= Hoop g g

Kl 9-2VDBE 12 5R: )7 Tih

WAJIRUA 5 i VerifyCookie ) P2 Zidi e, & i F 8 & schema iliAs 5 3547 LL
o Wi schema B A, AN S NiZ—E. WRA—E, W VDBE f£/7 k3. 7Elt
5L, VerifyCookie K42 (HFE 7 iR 0] SQLITE_SCHEMA £, fEIIEHL T, MR
J7 e B A 1 SQL B ), FE TR schema i A A BOBN ) VDBE F2/7

WERPH LA, SHAT F—44584 Goto; BBk EIFEPI F 2, M —&4R4, F1IF
FHOLR . XA AR

(1) Transaction $5 & A G AL 3R HCE . & DIHEAH 24T BEGIN, 1y 3L 528 52 fr 2 i OpenRead
TR . M4 AINR B, t Halt $R 458k, BT TIE.

(2) BRI 5(VDBE F27) T 7 (A7t 2 AR FR P PAT R 8 o IX S TS EE s
5, RIEEAS RS HEZ . JLK, WAFHIG(memory cell) AR KIZ A2 2+
FRA AR (E 15 2) . 7E3UT VDBE 27 2 11, SQLite 1] LA H 23 I 08 U5 T 5 21K
1%

RS HIRE

VDBE [FJIN H s AT — 44640 REAAR ARSI ] B A4 55, 1 HLAE 5 AZAR 2 i
JRHIFEA R KR ERBL, $R2TT 008 =3K:

(DACPEAE: R TH e AT, tnn. iR, ZHeH, thinSme; i
T HERAE

QHEE L XSRS NAF AL B . AR 2 AT Bt AR sl8 AE N A7 51T
A EE o« MEAARAETR 2450 B-tree F1 pager #1 FFBERAENAR, FFARERES W G55, &4
QUAEIE Rl PR 1 B A A A BUE AR SR S 1R E

—HAE TS, WIAKENI T VDBE B2 i AR, A RATEL T i i e 4 AR
4 Je TR A PR ARAT A 25 o

B-Tree #1 Pager {&3!

B-tree fill VDBE $4T &k FAAMMMER 20F L 2] O(logN), LA AE O(L) FIZEH T XL Ik i [y
SRR et BPAE, T A ST R SR A R] [B . B-tree AR B A4y R S AL,
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BN LEY U (page) L [FI KIS R . 24 B-tree i 2 B A BTN, Eates A pager. 412
BB, pager JRAEJSUR TUE S5 5 N HAESCIF . B 58 G #AE N, pager 45555 IRE&VE
LUREE

Bode B SRR

Heth R BT AT I DA L AR g o — N B HH 2 A 2 B-tree 1 [ii—B-tree [ T4
—ARMEG . HARMERIE L AT AR, BT KRR 51 AR TR 7
solite_master £,

A FED N W (page 1) RURFRL, page 1 HT 100 AN N 2R SR A T R
RFIR Ao ERFEEIIIRA . A% aCIIRROA s DU /N Znfith &5 A 0 A 2580 P2 1 s 2 119D 7K
AMEBE A IR MRS SK I SCRYE btreec 7, page 1 /& solite_master 1R 1T

UE M R B4

SQLite A FH —>7% P TUEER (free list) ¢ TR IAME T o 54— TR BT AT I AR MR I
HBHRABNZBER . AP 5 B ZHEABAR RN, T 23 e gk b, MBca 2
I, A BB R T (B ISR M) e 243847 VACUUM &I, i e SR, o
CAECHE J2E 2 A0 /0> o AR T 2 A0 B K SO o S0 22 S K 2 i BT A A 0 DO DL 2%
M2 TR AYE , S R — A8, 28N T IEEEE . 480l 8 (¥ autovacuum JT /R I,
SQLite N2l HIZAS P BUEER , 10 HLAERE— IRF 555N A 3l s 4 Bcdi e

B-Tree id35%

B-tree " T 1 B-tree id 41k, R4 payload(f5 %k &) . 45— B-tree it 5% (2 payload)
BN IR (key fidd)FIEOR 5 (data field) . 87 mt & ROWID M8, Wit &5
B R AR PR B M. A B-tree (RAR R, B n] DURAT ] JC S5/ il Bt » %L
I (P S it PR A AR X e i S b o B-tree [WAT45 2 HE /P Rl g, 3 AN g BB B

Payload [ R/NEAER], X5 W CBEZ ABRa . I T, AR Es
Z A~ payload, 48Rt n] fE—> payload 5 H JLAN (24— payload K KARESFAE—NTT).

B+

B-tree % KHE TP A74%, E—/ B-tree WA [ S 8E 7 20ME— (X — A H i i
ROWID T8 7EARIE). %K B+tree, B+tree (1) A 45 m AL & 2 Bds (s A id %) . &
9-3 J& KM B+tree I/~ Hi .
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Root Page
[Ray | data | ey | data [ key | data |

I I
Internal Page Internal Page 4 Internal Page

Imldﬂlﬂl-mldalalmlﬂiilﬁl [key ] data [They] data [Tkey] data | | [They] data [They'] data [Tkey] data |

Leaf Page ¢ Leaf Page l Leaf Page
dafa —= [ 07 dafa L dafa

Aan | I .
10 | dala _ng]_ﬂ | dala 130 | data

| [ i [
:tﬁlf_! e 4171_| o A E—

Kl 9-3 B+tree [114144 ()

B-+tree 1 [¥JAR 1T (root page) Fl P 55 1 (internal page) &R/ K ST, 1 56 0 ) B 30 2 45
)RR TFRE, AN S DGR . TR I il Sk A T T (leef page) . 7ERT
TR G, SR T A EOCEE I HES Y, X AE B-tree Jibr S 45 st Ag IE 1)
R 7] (K- My [y i 5, A0 g (R R6C% () TR) 52 4% FE) T Rk 21 O(1).

A
=

ICRMFE

s PR S A T U B S, i VDBE B HL(RTTHIE 44 Callback iy & A4 i) £dls
JEad s DL B e X Ae i, (R A% 20, xXmotg Ui Tl sk i 2 B il
A IS IELL TR, HA R —1M2 %53k (logical header) 11—/ %4 X (data segment),
AR SRS Sk RN (AT AR K (K] 64 7 3885) R — /MR 870 (2 AT A8 K1) 64 7 380 54
HHE SR R R R A G EHE X I B 2R, s 9-4 Prows. 64 £ 340 Huffman 265
S

B-Tree VDBE
Leaf Page

Wl s —1 > D1]02/03 | DN

K 9-4 sk ah i

RN LS FBEEAA S RN 55BN IT &= 3% FARAR R . — NSRBI
F WPk N - B B RN 8 o RN ()R] REEAE e Hey AERR 9-1 R Al

* 91 FRERAMY

KAE P Hths i
0 NULL 0
Nin 1.4 AR5 15 N
5 AR5 15 6
6 AR5 15 8
7 |EEE 77 55 54 8
811 KRAEH N/A
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N>12 %L BLOB (N-12)/2
N>13 [ 7741 TEXT (N-13)/2
i1, HX episodes FHIE 1 41 3%
sglite> SELECT * FROM episodes ORDER BY id LIMIT 1;
id season name
0 1 Good News Bad News
XA I AR i s w18 9-5 B .

0401 10149 § 00 01 | _Good News Bad News |

7 9-5 episodes FHIHHS 1 4ok

WK 4 70 SRR/ SO S N A SRS L i . SN, XY id B
A VAT SR AR, X season B, R A LE TR SR
Name B IR BIN 2 — KT 13 AL, R text {i, %1H 17 (49-13)/2=18 4~
T I IXEE L, VDBE W] LU AT ic SR I E e Bt B AT ) B

BIREHRALR

SQLite [z AHE AL AR 9-6 P o AERLAL AR, BRI AL PRSI Bt Hos. TR L,
BB g it W EAET, BBk . C-API AbH 7 Bif, VDBE AL Bid sk, B-tree
AL PRARAE VA, pager ARBE UL, OS 4% 1 ARBHE 2t il i) Bodls A0 S a5 A7 i 4% o

C API Fields

sqlite3_column_text(stmt, 2)

VDBE Records

id season name

Payloads

Pager Pages

0S Interface Binary data

Y

Storage

Database file

K 9-6 ML 2 TR I A Bt
Each module takes part in managing its own specific portion of the datain the database, and relies
on the layer below it to supply it with a more crude form from which to extract its respective
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pieces.
i th 53

WIHTHTIE, B-tree itk HATAI AL, I BTN BE I o XAl fE—1> B-tree it %
LA A BN I, BRI B-tree icsigivid Hh 31 B Hh DUA e R b, il
9-7 FiuRe

e, 55 4NTUKK, B-tree BEBULBIEE — M SORZRANE . RNk iOE A,
FUHERRER 2 Ao IXSehr Bt BRI R IO 5. T ICAE: SRR BLOB
I, SERR ERAEAEAE SRR TN W BLOB SEfENK, HERMARK, BAEMSMUL
o EFEOLR, A BLOB ARl AE— NN i £ Hodhs e v R ORAF FL ST 44 i Vr SE A

e

Page
key | data
key | data
key | data
key [ data PN

Overflow Page

Overflow Page

K 9-7 %L
B-Tree API

B-Tree ST A U AP, "B r] LIShSZ T CAPL AT . st i, Wl oRiEes, /Rl LA
BYE AN B AT AR, BiAE SQLite h B BAAEEUFE £ . SQLite B-tree B ) —
MFAE R E ARG SRR . pager AFE S BRI H B AE N B-tree 55111, ARSI
fig, T B-Tree APl 4> KL T JL2K:

R FEEEY

(TP

I sglite3BtreeOpen: 1IN B S, iR [A]—A B-tree X[ %,
I sglite3BtreeClose: S —ANHdi 4

1 solite3BtreeBeginTrans. JF4H—/MHiHIEi45 .
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sqlite3BtreeCommit: #2424 /7 455 .
sqlite3BtreeRollback: 7155 24 145 .
sglite3BtreeBeginStmt: -4/ statement 55 .
sglite3BtreeCommitStmt: $£52—4™ statement F45 .
sqlite3BtreeRollbackStmt: |15 —> statement 245,

RAEH

(RGP

sqlite3BtreeCreateTable: 7R LA I — M. 25 B-tree. HS3hE &R
F A% 20 (B+ree) it 2 % 5 1 4% 5 (B-tree) »

sqlite3BtreeDropTable: M A 2 il —A> B-tree.

sqlite3BtreeClearTable: A\ B-tree IR T A £idhs . HORFF B-tree (4544

P2 ZRESE

(EELR

sglite3BtreeCursor: Creates a new cursor pointing to a particular B-tree. Cursors can be either
aread cursor or awrite cursor. Read and write cursors may not exist in the same B-tree at the
same time.

sglite3BtreeCloseCursor: Closes the B-tree cursor.

sglite3BtreeFirst: Moves the cursor to the first element in a B-tree.

sglite3Btreelast: Moves the cursor to the last element in a B-tree.

sglite3BtreeNext: Moves the cursor to the next element after the one it is currently pointing
to.

sglite3BtreePrevious: Moves the cursor to the previous element before the one it is currently
pointing to.

sglite3BtreeMoveto: Moves the cursor to an element that matches the key value passed in as
a parameter. If there is no match, leaves the cursor pointing to an element that would be on
either side of the matching element, had it existed.

IR AL

(EEGT

sglite3BtreeDelete: Deletes the record that the cursor is pointing to.

sglite3Btreelnsert: Inserts anew element in the appropriate place of the B-tree.
sglite3BtreeKeySize: Returns the number of bytes in the key of the record that the cursor is
pointing to.

sglite3BtreeK ey: Returns the key of the record the cursor is currently pointing to.
gglite3BtreeDataSize: Returns the number of bytes in the data record that the cursor is
currently pointing to.

sglite3BtreeData: Returns the data in the record the cursor is currently pointing to.
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BB R

(@KL

I sglite3BtreeSetCacheSize: Controls the page cache size as well as the synchronous writes (as
defined in the synchronous pragma).

I sglite3BtreeSetSafetyl evel: Changes the way data is synced to disk in order to increase or

decrease how well the database resists damage due to OS crashes and power failures. Level 1

is the same as asynchronous (no syncs() occur and there is a high probability of damage).

This is the equivalent to pragma synchronous=OFF. Level 2 is the default. There is a very

low but non-zero probability of damage. This is the equivaent to pragma

synchronous=NORMAL. Level 3 reduces the probability of damage to near zero but with a

write performance reduction. Thisis the equivalent to pragma synchronous=FULL.

sglite3BtreeSetPageSize: Sets the database page size.

sglite3BtreeGetPageSize: Returns the database page size.

sglite3BtreeSetAutoVacuum: Sets the autovacuum property of the database.

sglite3BtreeGetA utoVacuum: Returns whether the database uses autovacuum.

I sglite3BtreeSetBusyHandler: Setsthe busy handler.

EHILEREL Xl $7E btreeh 1 btree.c A R5E& RIS, (B LTS H K64

o] ME RGN B R EI %

RiFER
HITCLA 41T VDBE WUF I OS 242K, FIiAM VDBE BEFREAKN. it

BEIEASE— I SQL v, MR R AL AL VDBE FE, X8 TARELE 3 M
Bt B5gm: Jrii % (Tokenizer). 437 &% (Parser) F G5 AE 1 4% (Code Generator) »

4317 %% (Tokenizer)

HERI R — ) SQL v Jh i d s — AN i 20— ER SO iR VL (token) o 1] TI)
DU AR & L — NP8 — NP 51 o AN AR FL DG 1] 25 (token class), 1A]28
T MEUFRRIR, RIIEAN A4 /i 5 1w 2R TK_LP, {RF ¥ SELECT )i
S Je TK_SELECT. il 2eE parseh e o Bl R A SQL i#4):

SELECT rowid FROM foo where name="bar' LIMIT 1 ORDER BY rowid;

L1 1] AR AL B S5 Ry 45 AR R 9-2 iy i,

* 9-2 — il J5 SELECT i)

BN IEES ME
SELECT TK_SELECT Ry Mo
"o TK_SPACE FRE
Rowid TK_ID Res oM
nn TK_SPACE PR
FROM TK_FROM Res oM
nn TK_SPACE PR
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foo TK_ID Rt
"o TK_SPACE FRE
WHERE TK_WHERE Rt
"o TK_SPACE FRE
name TK_ID R oM
= TK_EQ asyiniies

B2, oyl SQU REE AL E VI A AN, FAL IS4 73 s (Parsen) AT
HHE T (B2 H) o

REEF

I3 2% T 1405 i) (hand-coded), - #4E Tokenize.c "HSZHl. BN ET TACH, AZEHH
BRI RXS SQL IR 702K . R B /L keywordhash.h SCHFARE o XA SCPFRE —A
BRI KT SQL OR B He 4 3 AT B dse /M ZZ I X, T 1008 A AR5 P 51 B A
SQLite A FHFiE W] T AR B A i A% S AR/ B AR OR B A AN e X008 —Fhas
A 77, AR T AR RN RS . — AN ERCT 22 X i1~ 4 F

static int keywordCode(const char *z, int n){

static const char zText[537] =
"ABORTABLEFTEMPORARYADDATABASELECTHENDEFAULTRANSACT IONATURALTER™
"AISEACHECKEYAFTEREFERENCESCAPELSEXCEPTRIGGEREGEXPLAINITIALLYANALYZE"
"XCLUSIVEXISTSTATEMENTANDEFERRABLEATTACHAV INGLOBEFORE I GNORE INDEX'"
"AUTOINCREMENTBEG INNERENAMEBETWEENOTNULL IKEBYCASCADEFERREDELETE"
"CASECASTCOLLATECOLUMNCOMMITCONFLICTCONSTRAINTERSECTCREATECROSS"
"CURRENT_DATECURRENT_TIMESTAMPLANDESCDETACHDISTINCTDROPRAGMATCH"
"FAILIMITFROMFULLGROUPDATEIFIMMEDIATEINSERT INSTEADINTOFFSET ISNULL"
"JOINORDEREPLACEOUTERESTRICTPRIMARYQUERYRIGHTROLLBACKROWHENUN ION"*

"UNIQUEUS INGVACUUMVALUESV IEWHERE™ ;

The keywordhash.h file includes a routine sglite3KeywordCode(), which allows the tokenizer to
quickly match the keyword with its appropriate token class with minimal space. So, the tokenizer
first tries to match a token with what it knows, and failing that, it resorts to sglite3K eywordCode(),
which will return either a keyword token class or ageneric TK_ID.

The tokenizer and parser work hand in hand, one token at a time. As the tokenizer resolves each
token, it passes the token to the parser. The parser takes the tokens and builds a parse tree, which
isahierarchical representation of the statement.

1T A% (Par ser)

SQLite iV M s & Lemon ZE i) (Lemon J&— AN RIS LALR(L) V20 #8810 A2 Bk
v, SQLite EAL N BEAT T M) 170 M parse.c P & SCITEVERL UDRE — H R 4 2Rz
IR 73 HT % (parse tree) o

The parse tree is primarily composed of expressions and lists of expressions. An expression itself
is arecursive structure that can contain subexpressions under it. For example, the WHERE clause
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in a SELECT parse tree is represented by a single expression. The SELECT clause, on the other
hand, is represented as a list of expressions; each expression is a column that will be returned in
the result set. %1, 40 N1 SQL 1)

SELECT rowid, name, season FROM episodes WHERE rowid=1 LIMIT 1

LA G an i 9-8 s i 7 b

SELECT

Result List
rowid name 5eas500

Source List
apisodes

Where Expression

eq
+
e

rowid i

Result List

rowid name season

== imit (1)
—» offset (0)

K 98 fiifk T 5B
—ELFE L ARG, SRR — R 2 R S

I R 2% (Code Gener ator)

AR A il SQLite el K. BRIy HHERHAE, A A e i1 e LW
MmO, (B S0 CREH . AR AL s th 2 NSO, X B S R 250
JEM) SQL #AE . #lln, A=k SELECT i) AL select.c H, JLB IS ST update.c.
insert.c. delete.c 1 trigger.c 4545

RIS AE S AR P T S A A2 e VDBE 27 A IR B840 A — 1> VDBE 52 17 411K 58
B 2 [K4T4% . The values for the operands are taken from the data structures associated with the
parsetree. N, N IfIE—ANEERAE AT IR RS 1) A LI

/* Generate code that will open atable for reading.*/

void sglite30penTableForReading(

Vdbe *v, /* Generate code into thisVDBE */
intiCur, /* The cursor number of the table */
Table *pTab /* The table to be opened */

i
sglite3VdbeAddOp(v, OP_Integer, pTab->iDb, 0);
sglite3V dbeAddOp(v, OP_OpenRead, iCur, pTab->thum);
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VdbeComment((v, "# %s', pTab->zName));

sglite3VdbeAddOp(v, OP_SetNumColumns, iCur, pTab->nCol);
}
Sqlite3vdbeAddOp s #i = 1~ 24k: (1)VDBE S:24(E 4 ntE4), QFEMEL(—45154),
WA AR, e 4454 5] VDBE fify¥. LI, solite30penTableForReading 141
T 35454, MK 9-1 P IR4 1~3, THAEEATIT— KK B-tree I T, A7 ERN,
K 9-1 R 2 PP A S T
sglite> explain select * from episodes,
addr opcode pl p2 p3
Goto 12
Integer 0
OpenRead 2  #episodes
SetNumColumns
Rewind
Recno
Column
Column
Callback
Next
Close
Halt
Transaction
VerifyCookie
Goto
Noop

o
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o

e N e
N wbNPR O

O OO0 0000 WOoOOooOoOo oo o
P B OOoOOouoNROo

=
a1

(Un4

AR A A AN A7 T 2R A, A7 ST T A AL o AR SRS A it — B4y, S
WAL T where.c 1o BN WHERE 1 A)38 H et s2, el select.c. update.c Al
delete.c. iXeLHiH i soliteBWhereBegin() T 44 WHERE i A (94544 i, SR 5 H53R ml )
FASIMAZIEATH Y VDBE fUiSH, f)a A solite8WhereEnd(), 4145 WHERE F
FACISY VDBE #5847 — Mgt 9-9 k.

VDBE Program

For sach row thal matches the
sqlite3whereBegin() —— WHERE expression

SELECT/UPDATE/DELETE —» Do something with row

sqlite3WhereEnd() —— End WHERE Loop

K| 9-9 WHERE 1] 1) VDBE fUHH i1 4= B,
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Pid K HETE sgliteBWhereBegin()F Bt . ‘B 7E CLoe B LAESEEAE b, ST LMER RS, 3
KT ESHRIAA, F5.

HT RS AN EE, BATN AT WHERE F A1 f. SELECT il F4h,
& 9-10 7

sglite= explain SELECT name FROM episodes:
addr opcode pl p2 p3
Gato
Integer
OpenRead
SetNumCo lumns
Rewind
Column
Callback
Next
Close
Halt
18 Transaction
11 VerifyCoockie
12 Goto
13 Noop

K 9-10 — /A4 WHERE -1 SELECT &4

18

& episodes

- sqlite3whereBegin ()
-o= SELECT loop
= sqlite3whereEnd()

LA LD

DD DDD DD O DO DO o
Lew U R R e e N IS s T e
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