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ARG T UDBARIIF AN
ASCRGPRAE IR AT I, DBART RS A SO EAT BT+ i #R AT

SRR AR . BRI B ek s, JDBCEE T, Al k35T
ONRE SR

1.3 &ETH
1. CHRBIMREA]Z% (SQLARBIEFEH) xIsx.
2. WZ{FE7% WLightDBE Mwww.hs.net/lightdb.
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3 LightDB vs. Oracle &Stk
3.1 KiBER

LightDB Oracle

£Ef (Cluster) SCf5l (Instance)
WAL redo

Tt (tuple) 1T

KR x

B 5l

by R

3.2 LightDB vs. Oracle 22333tk

ORACLE” 10g (Release 2) ARCHITECTURE

Mich Talebzadeh
mich@peridale.co.uk
Version 2, Jan 2008.

{ Default ‘3920 blocks (non recuTing aocess) —
#l || Pool i

J@M@?ﬁﬁﬁﬁo

{ MRU i, g LRU

e e ot B & _\4“'_’__7«_.4' _____________

A
Oracle background processes are persistent .
|| processes that make up the instance and thaly 1
1| wil run until the Instance is ehutdown. Thajy”
|| ars processes, not programs.
one Oracle Le. h
1 program on the hoet,
) times with

only one binary. named oracis. I I2 J
axecuted many

A

Cracle supports Bigfile
Tablespaces and non-
standard block sizes

Oracle l‘managed
backups with
*indicates optional setup

Oraclefk 2 52H)
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Processes Memory
T e e :
Postmaster : Process Memory '
s ;
i L]
---------------------------------------------------------- = e |
i 1 ' ! Maintenance :
| Background / Litility i 1 PerConnection : : Work-mem :
i i i i H
i i H H Work-mem H
i | Chekpointer | 11| user Process 1 H H H
a 1 EEEI g s s d
i i 3
i i :
i i [
= =
! ' '
i " v H
i : - : Buffers Shared Buffers
e ) s
i i [] 3
1 L] L] "
] [ I | [
i | Autovacuum | i '
| H v
gl e
Storage
. e ~ —~— e
— e e B i
WaL Datafiles Archived VWALs Global Files

Kl LightDB& & 224y

LightDBf1Oracle—#¢, #& XML HFELM . AEFZLightDBE A W 2511

Wi, Hipostmasterfi

=
Dol

Wr. B 7 TAE#EFE, LightDBH# T4 BhidtfE tnlogger.

checkpointer. walwriter. background writer. autovacumm; 42 F8EREE

ThRemt, e NR— A ERA Ewalreceiver/walsenderifi 2.

LightDB5Oracle S 4f4 5 Mo R U N %K .

Oracle LightDB i588

SGA shared_buffers LEZAF
PGA work_mem HFERAE AT
PMON postmaster

TNS Listener postmaster
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3.3 LightDB vs. Oracle =&

e Oracle LightDB
EAE NG AR AR
32TB 32 TB
KEKN FHET-81927 T H R/ HeTHOR /NS BN
81927
AR Z PR AT LA R
R R IIC AL 4,294, 967, 295 i H 1)
TLAH
1000 1600
ARG ] B 52 PR T oo 4 K0S,
B REAL R A T
(4 GB - 1)
FEBR/N * DB BLOCK STZE 1 GB
(BLOBZAY)
30 637
PRAFFKE AJ DS g
1ightDB#E ok
N ANFR
AR ZRE T RN PR KR &R
AGIESEN
32 32
ARG 515 n] DL o g 1
LightDBH4 K
16 32
a7 X n] DL g 1
LightDBHEk

T ZEAE Al R e L AUE 5 B 81 92 7 T IR HE T, PR R ) e K8 Btk — 2D sk
Ao B, BRocA kAN, H1600/NintF 4 R T K o FH 640051 1] DAAF i 75 HE
W, M E 16000 bigint FIHI TG AR HAE1 280051, R TCIR N S HE
. Ryt tntext, varcharficharf)rl AR E BN, AR KR 2K,
EATHME AT AR EAT SN TOASTR e R I 7o b R AR EE 1 84N 0 (4R T .
TR R ER AR KE B, AT 7Bk, I HAZEAF T4l
.
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FH /R B

1-2 WIN950, Windows950

1-3

1-3

1-3

1-3

1-3

1-4

1-2 WIN936, Windows936

1

1

1

1

1-3
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LATINT ISO 8859- iy = 1 ISO88591
1, ECMA 94
LATINZ2 ISO 8859- H [{K = 1 ISO88592
2, ECMA 94
LATIN3 ISO 8859- [EZ]148 = 1 ISO88593
3, ECMA 94
LATIN4 ISO 8859- kKK = 1 ISO88594
4, ECMA 94
LATINS ISO 8859- +HIH 2 1 ISO88599
9,ECMA 128 5
LATING ISO 8859- HHEZ & 1 ISO885910
10, ECMA 144 i5
LATIN7Z ISO 8859-13 WwWH¥m & 1 ISO885913
LATINS ISO 8859-14 Jl/R4F =& 1 ISO885914
i
LATINO ISO 8859-15 W% =& 1 ISO885915
B E
=1
LATINT
LATINTO ISO 8859- g s 1 ISO885916

16, ASRO SR %
14111

MULE_INTERNAL Mule N#B4gmty ZiEfh & 1-4
YmiE Ay
SJIS Shift JIS Hi& & 1-2 Mskanji, Shift)IS, WIN932,
Windows932

SHIFT_JIS_2004 Shift JIS, JISX HiE & 1-2

0213
SQL_ASCII Afge (WX AE=E & 1

A
UHC Gi—ihiEgmiy  wHiE & 1-2 WIN949, Windows949
UTF8 (7%, Unicode, 8-bit | fffg 2 1-4 Unicode
LightDBER I\ 745
££)
WIN866 Windows FEHER 2 1 ALT

CP866 15
WIN874 Windows G P 1

CP874
WINT1250 Windows HRRK & 1

CP1250
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WIN1251 Windows FEE/R 2 1 WIN
CP1251 iE
WINT1252 Windows PR & 1
CP1252
WIN1253 Windows TEE & 1
CP1253
WIN1254 Windows +HEL £ 1
CP1254 iE
WIN1255 Windows miak & 1
CP1255 iE
WIN1256 Windows (SEVRISINP < 1
CP1256 B
WIN1257 Windows R & 1
CP1257
WIN1258 Windows WEgiE 2 1 ABC, TCVN, TCVN5712,V
CP1258 SClI
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4 LightDB vs. Oracle Z5t3EbER
4.1 HEEE (database) . &3} (schema) 5B~ (user)

fEOracle 12cZ /i, SLEFEHE i 2 —— X BT (Oracle RACZ NS4 %}
N—/NEHEE) o fEOracle 12c+HIRT4Eik A H, —ANsefll L& 2 M8 E, &
1 HREERE R — N s E, B 22 18 B RASGE R I Uy ) B et . Bods 2 A ] PLY,
H %/ schema, schemaflH - FMES A1 S B AR R [F] — /N = .

7ELightDBH, sEfImT A& 2B E, &b H RS iERE R — e, Bdi %
Z(BI BANBE RIS 5 el B e e . 08 22 N AT DAL 2 1~schema,  ERiA public,
schemafii [ P A AR AL, schematd4y T namespace, /2 H IEHREFH .

LightDBIZLZR Z Xk an F K F s :

Cluster

Database Database

Schema Schema Schema Schema

Table Table Table Table Table Tatle

LightDBZLZH )2k

4.2 R=H
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Tablespace
(one or more datafiles)

Table Table Index

Datafiles Objects
(physical structures associated (stored in tablespaces-
with only one tablespace) may span several datafiles)

K Oracle# %]

Oracle {225 [A) a] PAORIREI 24N 4E S0 LightDBIUR AR S —AMaE H %90,
HAE SO R BERIERTEXT B H e . 53 4h0raclenl B oundo H & Af FAIST. (1) 3 25 1]

LightDB¥#¢FDatafileiXx—/Z, Q@K IERIIN HERERTM . REFX %R (W
RAZEF) A LR EAFRIR S,
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: Tablespace :
| |
I |
| |
I |
I |
| Table Index :
| |
| |
I |
: Index Index :
| |
I |
I |
| Index Table |
| |
I |
| |
I |
I |
Objects
K LightDB% %% [H]
4.3 FiiESEBIRGd
Oracle LightDB

varchar. varchar2. nvarchar.
nvarchar?

char, varchar, text

char, nchar char, varchar, text
clob, long varchar,text,jsonb
number numeric

blob,raw,long_raw

bytea WIRAXIS 2 json A LAl

jsonb

date date or timestamp
Timestamp with timezone

date +\- date + inteval * N day/minute’

nls_date_format To_char to_date

TIMESTAMP date,timestamp, timestamptz,

char,varchar, text

TIMESTAMP WITH TIME ZONE

date, timestamp,
char, varchar, text

timestamptz,

TIMESTAMP WITH LOCAL TIME
ZONE

date, timestamp,
char, varchar, text

timestamptz,

Oracle to LightDBiT#%45/
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INTERVAL YEAR TO MONTH interval, char, varchar, text
INTERVAL DAY TO SECOND interval, char, varchar, text
ROWID CTID
XMLTYPE XMLTYPE
fif 7 json checkZI R ) JSON Flfeise — it ] )]SONB
VARCHAR?2, CLOB, BLOB 27
sequence % serial/bigserial (It4t, LightDBA RifS¥ 57 ¢4
EAID)
UUID-f F sys_guid() ef %1 f Fuuid-osspdft
KX} %.- BLOB/CLOB bytea/text

7ET: MySQLFILightDBF Bt ] 2 iLhttps://dev.mysql.com/doc/workbench/en/wb-migration-

database-postgresql-typemapping.html.

##2: OracleZl|LightDBITH, KM kK T EKRMAERMKDDLAIZH.,12 OracleF|LightDBil# TA .

VE3: SEEEBUE I B 0 GRS PESQLIE ) Xlsx.
4.3.1 LightDBIR B RIEUIERBELIRE]

R HEHdE—#, LightDBZFret o A2 (Wto_char. to_date.
to_number) FICAST. FHANE WM SCHFIA B,

LightDB 7 B R 8 feifi i expression::itype: £ i [z 5 et i AN 2 AR Y,
AN B AR, AT DA R R 4

test=# select 'Hello'::text;
text

text

IXFER A A S, BT AU F Aito_chariX B s B 2R A H 4. {3 F 7 91
'y, BB A 2% Light DB
to_char(timestamp '2002-04-20 17:31:12.66', 'HH12:MI:SS') - ©5:31:12

to_char(interval '15h 2m 12s', 'HH24:MI:SS') - 15:02:12

Oracle to LightDB3T %15/ 18
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HUNDSUN

to_char(125.8::real,

'999D9') - 125.8

SRR LightDB

#EEBHR 2021/07/10

-- DRANUEALE, SRR SALE, 9ORmIZ B — T

to_char(-125.8,

to_date('05 Dec 2000',

'999D99S"') » 125.80-
‘DD Mon YYYY') - 2000-12-05

- GRRHCFAW (S Bk, KERTE)

to_number('12,454.8-"',
to_timestamp('@5 Dec 2000',

4.3.2 FRTERHHE

'99G999D9S ') » -12454.8

LightDB3#ft % Oracle 77 i P18

‘DD Mon YYYY') - 2000-12-05 00:00:00-05

test=# select 'Light' || 'DB' as name;
name
LightDB
4.4 FNHEX
R XK Oracle LightDB
ImATZE 2B IRRIRFIALBIGRZR. X¥F ({#A LOCAL TEMP 3R)

R SIFAIE RN RANSES RN
(A RES

E

SeHF

S5

Bl72Z-INITTRANS,
MAXEXTENTS (&%
)

3285, INITTRANS S8R=ART
EESHERE—INIR, oracle £&f&F
FASRE—38 90 AR R F L E 545
BRLEtRAITERIE, XN ERIA/N
3 INITTRANS SRR%E, BAIA A 2,555
RERBEFENST B, BAAE
MAXTRANS N&E (RigR LB RSB
HEH=E) .

LightDB fliXFEMImX LS
"

BlEZ%-PCTFREE

4% 0racle f1 PCTFREE IXMNSEGE
NT— M RB=ENBE DL, RE
T ERNA T ERATRERENERHIR
e, EAEFEIREE W EFTE
fIzsiE), aNRIENHZPNEE AR BT
B, MEREMTRE, NMSEE1/0
PERE

LighDB ZEE(#FEIEREF,
with (fillfactor=80)E4]

XFIeE EH, JIRDK)

X (IBEE, %, YIERDK)

FF

S2HF

Oracle to LightDBiT#%45/
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EfED X X 2+
ESCEC] FF 2+
== FF 2HF
4.4.1 BYRALF
Data Blocks , \ Data Blocks
2KB |\ / N |2xe|2ke|2ke
2k8| | K " !l2ke|2ke|2ke
\
/ Segment \ !
2k8| ; - ‘ : 2kB|2kB|2k8
2kB| , . |2ks|2ke|2ks
2 KB L : ! |2xe]2ke|2ks
\ ; Data |
2KB W 2kB|2kB|2KB
2KB 2KB|2KB|2KB
2KB 2KB|2KB|2KB
2KB 2KB|2kB|2kKB
2KB 2KB|2KB|2KB
Extent Extent
2KB 24 KB 72 KB 2KB|2KB|2KB
2KB| A T ~_|2ke|2kB|2kB
Bl Oracle B&. XER. $UEX{F. BIEEAMTEE
B
B EEETTEIERL
W EEx
oS O FE®
4 L] =#RHZ8
B #HiE
Oracle $UBHRAETC

AR AR 2 AR SO AL, BSOS R Z MM X B, Yk
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MR 2 HE gl HeP2 Oracle BEUSANE A I/ NEHRH T, —4> Oracle¥dfs
BB 2 A RGN

F

Biovs / B Rt
O #EZ

- [ =R#%E
8192?"1*:' - "S%I?E

I
8192F %5

K LightDBHiE B A 27 5K

Light DB S P il d) 73 R 58 B X B, FRog e — BRI KR /N 9 8KB. fE—
WA B CICkESE, TCLEIERRITHRE . SO0raclefdimhiel, LightDBI NATHE
FHETRAK, 178l MR TR A K.

4.4.2 LightDB5 XiEi% K Fafl

LightDB/y X /2 {5 [ — AN KRR B B 73 . LightDBSgfit 7 —#hJy
2 MRS — SRR I PR D9 73 DX ER Fr B BRI R B RRATE 0 (X 3R . 20 IX AN e Ay
Kvy IR T, GBS, EREATRE B BT

TR /K /Master Table: 1ZKAEQETRIBNR . R IEHKEEE, H
IEWAE LT B IR A EAAAT AT H G -

T3 /4y X3 /Child Table/Partition Table: XE&ERHgEIHE T —NFER. F&
HAAERTA AR . ERESPXERRT XN ZHKRR, WL, —PMERATEZAN
X, M—PrXEIMNET—DEE.

ERr VT

CREATE [ [ GLOBAL | LOCAL ] { TEMPORARY | TEMP } | UNLOGGED ] TABLE [ IF

NOT EXISTS ] table_name

OF type_name [ (

{ column_name [ WITH OPTIONS ] [ column_constraint [ ... ] ]
| table constraint }

[, ... 1]
Oracle to LightDBiT#%45/
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ON COMMIT { PRESERVE ROWS | DELETE ROWS | DROP } ]
TABLESPACE tablespace name ]

HUNDSUN 4 E1 28 2021/07/10
) 1
[ PARTITION BY { RANGE | LIST | HASH } ( { column_name | ( expression ) }
[ COLLATE collation ] [ opclass 1 [, ... ] ) 1]
[ USING method ]
[ WITH ( storage parameter [= value] [, ... ] ) | WITHOUT OIDS ]
[
[

2B

lightdb =# CREATE TABLE measurement (
city id int not null,
logdate date not null,
peaktemp int,
unitsales int

) PARTITION BY RANGE (logdate);
CREATE TABLE

4.4.3 3R

Oracle8iFF a4 R %, Oraclel 8cHF UG XA A IS F . 5 2 1458
IR KFEE EFEK T redoffidH . LightDBHA 2L ME & A S0

2RI & Oracless i :

CREATE GLOBAL TEMPORARY TABLE my_temp_table (
id NUMBER,
description VARCHAR2(20)

)
ON COMMIT PRESERVE ROWS;

2= eI it 2R Light DB~ -
CREATE GLOBAL TEMPORARY TABLE my_temp_table (

id number,

description varchar(20)

)
ON COMMIT PRESERVE ROWS;

OraclefAH Il R R 44 2 LAPRIVATE_TEMP_TABLE_PREFIX (ERIME N

"ORASPTT_") 3k, HMIER KM
CREATE PRIVATE TEMPORARY TABLE ora$ptt_my temp_table (
id NUMBER,

Oracle to LightDB3T %15/ 22
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description VARCHAR2(20)

)
ON COMMIT DROP DEFINITION;

NT AN, LightDBA LOCALHE Y, BA KPRAIIRUR . Bt DL IR I R i 2
A% FHGLOBAL/LOCAL/& A

4.5 £HEID
4.5.1 seriahE;

LightDBH', smallserial. serialflbigserialZRBIA R EHIERI2EA, EMTHENT
QU ME— AR IRFF AN AFAE T (555, 2KfBlOracle oI AERIME HITE L.

RG], N —MEREIEE T MRS B E R SEE L IS
HUA

CREATE TABLE tablename (
colname SERIAL

)
Lhr T AN EA):
CREATE SEQUENCE tablename_colname_seq AS integer;

CREATE TABLE tablename (
colname integer NOT NULL DEFAULT nextval('tablename_colname_seq')

)s

ALTER SEQUENCE tablename_colname_seq OWNED BY tablename.colname;
7E ¢ LightDB 7E R4 AR AR X FF B IGIEE .
4.5.2 UUID
Oracle®"UUIDZ& N @K1, HIVER-BIan T -

CREATE TABLE myTable (id STRING AS UUID GENERATED BY DEFAULT,
name STRING, PRIMARY KEY (id));

LightDB 5 Z# FHuuid-osspififhk X Fruuid. XAEHRHE T —F& 4 Buuidi)
B BT o ASCRAE @RI H uuid KA.

lightdb =# create extension "uuid-ossp";

CREATE EXTENSION

lightdb=# create or replace function sys guid() returns uuid as $$ select
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uuid_generate v4();
$$ language sql strict; CREATE FUNCTION
lightdb =# select sys guid();

sys_guid

92bbbf05-a23c-41b3-95d4-8732c93d95dd
(1 row)

lightdb =# select sys guid();
sys_guid

37e34cfb-46aa-44ed-9403-9e23b6c2bfco
(1 row)

4.6 &3

Kol mEE EE R W g R. KA RT], MRS PLiEEE FE RS
A EE PR B IR B AT . (B R S| RN WS E R g r HE &2 a4, Kt
AT Z IR A A FH &R 51

LightDB#2fit T £ F% 312, B-tree. Hash. GiST. GIN #I BRIN. 4 —F%
SIZRAUEH T — AR RENA R AR . KZ2HENT, BAVERH
W FB-tree % 5] .

B-tree® 5| & A AL ER AR 4 Le e S 12 FRINUT AAAE I, ©& & H T L EERN &%
20 7B

HashZ 5] HeeabH i i 55 T L. 29— AN B X B =" S B R AT Ee s
EHRIZR = BT HHashZz 5] .

GiST (Generalized Search Tree) FIGIN (Generalized Inverted Index) %3]
AT T4 5048 % (full text search) .

GISTREIARZE MR, & —MEEN, "TUSZIIRZAFMZRIIKIE. Bl
GiSTZ 51 nJ DA F A RF B VR A7 Y v FE AR T 22 51 SRS (A E 75 2R) .

GINZE G & k&G, en MHEE S Z A #AME(tb ). FGISTZ 51354,
GINSZFRH o LR 51 560, GINZ 51 0] DUV A4 2 B E A R AR U5 2R 51 SR & AN [A]
MmAE

BRINZ 5| (Block Range INdexes) f7fif ok T A7-if 1E 3% (1% S B G N I E
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HIiEE . 15.GIiST, GIN—F, BRINT DA R Z A FIRI R 5] 5mg, ¢ H mr LAfdE HBRIN
Z | R B AR AR R R S SR T A A . T B M H I T AR R A, &%
Pk T AN He Y B 1) F1 A B 1 B MBI B KB . BRINGE F T HE 28 S A K051,
ttB-treez 5|, BRINZE 5| X E AR /NFIZE], 1A RIERLHE R IR

Oracle 5LightDBX} 2 5| S HE X LT R

] E 3 Oracle LightDB

B-Tree Z3| XHF X¥F

Hash Z3| XFF X¥F

Expressions RIARZES| | XIF X¥F

Partial BEBERS| XFF SCHF

Reverse REZ5| XFF XFF

F RS T AT R TR

Bitmap EZ5| 2 {5F GIN %3

Block Range Index BRIN 2= ik

5|

GIST &5: ZHs XFF

Gist(Generalized Search

Tree), BNBAEEN, &

melEERERS|

GIN 5| (BHERSIRERET | A5 <
BRI, L2

RS |ENER)

Full Text Search (238 | ¥ X
&)

4.6.1 LightDBJLHZ5 |{ERIZHE N

(1) B-treel& &I B IAARER, SHHAR, HAT. M. % T, KT
T AATEETRRE.

lightdb=# create table t_btree(id int, info text);

CREATE TABLE

lightdb=# insert into t_btree select generate_series(1,10000),
md5(random(): :text) ;

INSERT © 10000
lightdb=# create index idx_t_btree_1 on t_btree using btree (id);
CREATE INDEX

(2) hashZ 5GP R T FBVALUERIMG A {E, RCHRFSEE.
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lightdb=# create table t_hash (id int, info text);
CREATE TABLE

lightdb=# insert into t_hash select generate_series(1,100),
repeat(md5(random(): :text),10000);

INSERT © 100
lightdb=# create index idx_t _hash 1 on t_hash using hash (info);

(3) GISTRIIEM T 24 R ML SRR, MB-tree K51 REL A

THARR AR LT . FIB-tree R 51 AHIL, GISTZFRRIIEERFMFHEETEY
FEATAT FEMSAEH R4, MB-treeR 5| A M AKX MAEHE - MRIIZEA
SRS, sk RGISTR S QAR BUS, SRR R, SIEGISTR Y
HURT S 2 It 2% 1 GISTHIY Je .

lightdb=# create table tbl_index(a bigint,b timestamp without time zone,c
varchar(12));

CREATE TABLE

lightdb=# insert into tbl_index (a,b,c) select
generate_series(1,3000000),clock timestamp()::timestamp(@) without time
zone, 'got u';

INSERT © 3000000

lightdb=# create extension btree gist;

CREATE EXTENSION;

lightdb=# create index idx_gist_tbl index_a_b on tbl_index using gist(a,b);
CREATE INDEX;

(4) GIN(Generalized Inverted Index, i EIHEE 51) & — M7AE X (key,
posting list) &M E 5454, HrikeyZ—/ME, Mposting list & —4HBlitkey
AL E. n(‘hello’, *14:2 23:4") 4, ForhellofE14:28123:4 XA B I, 1E
LightDBH X £y E SEFR_F a2 o 1tid.

ERP R —ANEM, EERTIN, &gyt 2 A 8E, BrelE—4
TCALRItId AT BE 2 ILAE 2 D key i posting listth. @I IXFh2e 5] 45+ v DL i 253k
B E TR ndH, FUEGINE SR aliE TSRS &R, MGINER 5,
AN T SRRSO R RN . EHgInZR 51 FHEIG Mpg_trgmifi &

lightdb=# create table users (id bigint,b timestamp without time
zone,username text);

CREATE TABLE;
lightdb=#CREATE EXTENSION pg_trgm;
CREATE EXTENSION;

lightdb=#CREATE INDEX trgm_idx_users_username ON users USING gin (username
gin_trgm ops);
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HUNDSUN o | moeiio
6 LightDB vs. OracleFF&4F1HE

BIEE Oracle LightDB

RE

WITH #it5{ F& s SCRE, ATDMENIBEARREIE

=, AT RAE NI 2R A5

gl F& s RE, HEBETERPIEE B

A Nserialzibigserial 2y,
WA LA B PB4 R, ARG
TEBT 3R T 51 J@ M4 2 P )
FLATLL T, %8 Fint K7,
TER UL SREA
*® TR R YRFRISHY
® ik (B HER (BRI
® |OT %
A FE IR bR (S B SR FHE ] setof recordik[H]2%
AU 85 75 B refcursorii [m] 257
T BES X

gy Ch 7 RIESS
PEREREE, EEE

10g VIR 2 A IR A 25 T
rownumf = R EEIA

limit 1%J

ROW EXCLUSIVE
SHARE UPDATE
SHARE

SHARE ROW EXCLUSIVE

P& vA=:D) 12¢ U e 2 Ja AR S FFoffset
[m] rows fetch next [n] rows
only
R EIIN B select /*+ */iBH) s @i select /*+ */iEA) k%
il ﬂ?’iﬁﬂi@%?‘iﬁ\ wol. FEHREENT . Rl RS
B AT T, @Eﬁﬁ%m@ PRAEsqlE AT, 185
Efﬂl‘]ﬁiﬂﬁﬂﬁw B 1R AN B M 32 A N o 16
e T ANE AN Linux/unix F&U%, Rafg
— R R A EARE NG
B b - g fd NS
WNEE T RAASNSR,
BEXNNAZFR_ MG |S,
“1"NODE"
=55 B AL TSQL-92 b JREAD [READ COMMITTED
COMMITTED REPEATABLE READ
(L E#252) MISERIALIZABLE (A]SERIALIZABLE
HATi), R 4L T 9ESQL-92
bRtV READ-ONLY (i — %)
B ROW SHARE ACCESS SHARE

ROW SHARE
ROW EXCLUSIVE
SHARE UPDATE EXLUSIVE

SHARE
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EXCLUSIVE SHARE ROW EXCLUSIVE
EXCLUSIVE
G B DBCA initdb
= IR CONNECT BY LEVEL T D FHCTESZEL: WITH

RECURSIVE

OriTeR L CE KB

FRON AT EREL,
AVG(SALARY) OVER (ORDER
BY HIRE_DATE);
AVG(SALARY) OVER
(PARTITION BY
DEPARTMENT_ID ORDER BY
HIRE_DATE)

RO DR,
AVG(SALARY) OVER
(ORDER BY HIRE_DATE);
rank() OVER (PARTITION
BY depname ORDER BY
salary DESC)

i 5Oracle it A —5

FATFH

exp/imp, datapump

pg_dump

=55

&S

i# i 2 statement_timeout

i, BRI 0

MERGE

SR

INSERT .. ON CONFLICT

DML...returning

SR

X HF
7Efunctionik [7] 2 ffinsertay,
FupdateJ{E, nJLLR[EZ
H &l
DML(insert,delete,update)
[EE LRI

AT RAR

ROWID

ctid

CTAS

SR

CHF

CREATE TABLE
new_table_name

AS query;

CREATE TABLE
new_table_name

( column_name_list)
AS query;

A [ #5761

SCEF

BEr;
FEL N pg_dirtyreadid
4, BRAATFH

SQL Loader

SCEF

LightDB 21.2#24t% fi 5
A& 5 H T Hltloader.
ltuloader.

Hh ISR

Y HF Oracle & HiEVEAIANSI
Tk
L FEEA SRR R AR I A B

% #F. LightDB 21.2%#F
Oracle #MERIEE
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if not exists i& fJ AN FF Y, fHFHIF NOT EXISTSiE
VAT T, B
create table if not exists
table_name
INSERT £ % INSERT ALL i CTEIE 1) S % D RE
INSERT FIRST
sh#4s SQL CRF it PREPARE iE 4] 52

PL/SQL HtH1#f7 DDL

i f A SQL

I EAR AR I RS

I8 e AL Mg B /R B H B vk [ATRLEE &, plan
5, FEIE SQL B NG |cache @ iEUAIIN, =iHL
AL B A F:Eplan cachet:fE
A I e ] i R (5
Bl oG e AR
LEVEL 4%l SCRE {8 FHCTEIE ) SCRE 1% D) RE
ROWNUM1} %1 R {3 FH & 1 R Erow_number()
SZHL, frow _number()
over() as rownum. J5%ER
A SRR I AR S
CONNECT_BY_*** SCRE YFE, WS T kA
SR, NEHAERXNERE
W A, 3T E bR I
JE AT 55 109 A K 2 R hieAR 1 SCRF
DBMS_JOB, Zhfei5510gLl k&
ZJE A )
DBMS_SCHEDULER, 374 &¥i
5, BEAKHICE, DhREEK.
R
et ISR RS, A2 AR AFES WS, g
T Z ¥ autocommit =], BR
UNEEZIE 5
) AT ; i 45 & DELIMITED 541,
JCHAEH & PSM Hiffi ],
DELIMITER $$%
AP Primary Key, Foreign Key, Primary Key, Foreign Key,
Unique, CHECK, NOT NULLZ]Unique, CHECK, NOT NULL
AR S HF AP SIS ERS
1y ) H e R dblink S Frfdw

BN (TG EAANRIED
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SEVELH AR S S g S Bl T R SQLS L (SQLAR 7 LR #L)

6.1 £

LightDBa ke Rttt 7 BARIE 5 RIMAES . SOraclef—#, LightDBAH
SRS QNIRRT SRR PR R, TR AR AN T BORAE

WRRHl, tsvectorsE AN A, AR, BN R’ (Document) ;
tsqueryRALE A HT B ], @@ &2 ILECEAEFT

SELECT 'a fat cat sat on a mat and ate a fat rat'::tsvector @@ 'cat &
rat'::tsquery;

?column?

t

A PLAHGINZR GInE 2 R . RikwebpagefffF 7 CHE b @ (title) FIN %
(bOdY) :

CREATE INDEX pgweb_idx ON pgweb USING GIN (to_tsvector('english', body));
SELECT title

FROM webpage

WHERE to_tsvector(body) @@ to_tsquery('hello');
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7 NREFHA
151 Oracle LightDB

HREIRS eI HES PL/SQL PL/pgSQL
JDBC x#F Bz <
ODBC 2 2 <
NET 3Z8F 2 P2
FELE ez <
FEIENBESHFRNE 2 <
s XHF <
S5 Win i Wi Z Bz <
EER XHF <
MEWE/48E X¥F X¥F
KEXEAH 2 X¥F
BRER XHF X¥F
VARRAYS F]Z5#44H XHF XFF
REXEIE X¥F X¥F
HFiTEH X¥F X¥F
PL/SQL ZHRIE X¥F X¥F
PRAGMA L% %
RESTRICT_REFERENCES (#&F¢
HENEISES, e FERNAE

(PURITY) )
PRAGMA EXCEPTION_INIT (4& < X
ERELE)
PRAGMA i ¥
AUTONOMOUS_TRANSACTION

(BiaE%)
FIFRBENEE XHF ¥
FARBEENTIR XHF 2
FAFREENERE XHF 2

71 ERIRTH

Oracle LightDB
sql*plus Itsql
PLSQL Developer. Navicat. Oracle SQL pgAdmin. Navicat. DBeaver
Developer
7.1.1 ltsql

XA P E% LightDB %/ b TR BE Al GUI TR A AT % B4,
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A H e fTﬁ%‘ U R R T 2 2 v W N N 174 R O o R T E (S
I 335 A T 2H 2

AR a4

DB=# help --A [\

DB=# \h --SQL commandsZ % B

DB=# \? --1tsql commandsZfi#s )

H B, FRBMySQLING
DB=# \x
Expanded display is on.

A F DB % Har (e root H 1 $44T)

find / -name initdb

HHEA % /> DBEBIAEIEAT (B ifroot H /7 #1U4T)

find / -name postgresql.conf

5 DBR A

cat $PGDATA/PG_VERSION
ltsql --version

DB=# show server_version;
DB=# select version();

A& DBLIBATIRGS
pg_ctl status

BA P AR
ltsql -1

A 54325 H R A 204
ltsql -p 5432 -1

A XX H R i 2 /> 4~DB
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DB=# \1
DB=# select * from pg database;

) Hohie

createdb database name
DB=# \h create database

)5 Bt 2 35 Bl i &

DB=# create database database name

BEN T H e
ltsql -d dbname
DB=# \c dbname

A Y EE E
DB=# \c

DB=# select current database();

B B PR SO H R

DB=# show data_directory;
cat $PGDATA/postgresql.conf |grep data_directory
cat /etc/init.d/postgresql|grep PGDATA=

iva i

lsof |grep 543273155 —3If{JPID5 fHps -ef|grep PID

AR
select * from pg_tablespace;
HAEES

select * from pg_language;

A schema, A48 € MEERE T 4T
select * from information_schema.schemata;
SELECT nspname FROM pg namespace;

\dnS

BHRERY

DB=# \dt
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R a2 1 8dE % T publiciik 4

DB=# SELECT tablename FROM pg_tables WHERE tablename NOT LIKE ‘pg%' AND ta
blename NOT LIKE 'sql_%' ORDER BY tablename;

DB=# SELECT * FROM information_schema.tables WHERE table name='ff v3 ff ba
sic_af';

HE RGN

DB=# \d tablename

DB=# select * from information_schema.columns where table schema='public'
and table name="'XX';

HERT
DB=# \di

DB=# select * from pg_index;

AEME

DB=# \dv

DB=# select * from pg views where schemaname = ‘public’;

DB=# select * from information_schema.views where table schema = 'public’;
A il R

DB=# select * from information_schema.triggers;

HERY

DB=# select * from information_schema.sequences where sequence _schema = 'p
ublic';

BEAR

DB=# select * from pg_constraint where contype = 'p'

DB=# select a.relname as table_name,b.conname as constraint_name,b.contype
as constraint_type from pg_class a,pg _constraint b where a.oid = b.conrel

id and a.relname = 'cc';

B XXEHE 126 1 R/

SELECT pg_size_ pretty(pg_database_size('XX')) As fulldbsize;

A A Bl 1R

select pg_database.datname, pg size pretty (pg_database_size(pg_database.d
atname)) AS size from pg_database;

B 25 A A B A Th)

select datname, (pg_stat_file(format('%s/%s/PG_VERSION',case when spcname='
pg_default' then 'base' else 'pg tblspc/'||t2.0id||'/PG_11 201804061/' end
, tl.0id))).* from pg_database tl1,pg tablespace t2 where tl.dattablespace=
t2.0id;

bR, By EE AR RN

select relname, pg_size pretty(pg_relation_size(relid)) from pg_stat user_
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tables where schemaname='public' order by pg relation_size(relid) desc;

ol N 15 G v =i N

select indexrelname, pg size pretty(pg relation_size(relid)) from pg stat_
user_indexes where schemaname='public' order by pg relation size(relid) de
sc;

HHE O

DB=# show config file;
DB=# show hba file;
DB=# show ident file;

BRGNS HE

DB=# show all;

BEZHHE

select * from pg_file_settings;

mEFNSHUE, LS Hwork_mem

DB=# show work mem;

BUEEAZHUE, 2 Hiwork_mem
DB=# alter system set work_mem='8MB';

fifi Halter system#n 4 $1& i postgresql.auto.conf 3, A&
postgresql.conf, XFERT LR HIfRY postgresgl.confC 4, IMAfRfE IR £ alter
systemar & fafm 1 — Ik, AR A7 ZEMIBRpostgresqgl.auto.conf, FHATIt_ctl
reloadfii#postgresql.conf ORI m SE 2 50 ) F8T I 4k

B A

DB=# show archive_mode;

BEBITHEMMKRE, B/7HECHKErorE R, EMI12EmsSQL, FdEZER
BEkE R, checkpointid T4 &4 (14525 B,

show logging_collector;--J5 3 H &4
show log_directory;-- H £ 4 i 1%
show log_filename;--H & 444

show log_truncate_on_rotation;--242E sle i 09 SCAFI W SR S/ 44 BAF e, &R
EACEAERE =S
show log_statement;--% & H & iId RN A

show log_min_duration_statement;--iz{TXXZF B S HC %2 H & ]
|G TR b, OF R LR FAT ’j Ftlmysql i ig At &
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trEwalHEWMECE, walH il ZredoE i H &
17 fF data_directory/pg_wal H %

HAE ST

DB=# \c
DB=# select current_user;

BRI

DB=# select * from pg user;
DB=# select * from pg shadow;

BRI AG

DB=# \du
DB=# select * from pg_roles;

A XX, 2048 i 1 508 2 T AT

select * from information_schema.table privileges where grantee='XX";

QU XX, FFE Tl e 2 AR
create user XXX SUPERUSER PASSWORD ‘123456

M E, T 7 loginflfR, WA FaIE T HF, fEpg_usern] LLE IXA

create role "userl" superuser; --pg_rolesfiuserl, pg_userfllpg_shadowi%H
userl

alter role "userl" login;--pg_userAfllpg_shadowtlHuserl [

B

DB=# \h grant

GRANT ALL PRIVILEGES ON schema schemaname TO dbuser;

Grant ALL PRIVILEGES on all tables in schema fds to dbuser;
GRANT ALL ON tablename TO user;

GRANT ALL PRIVILEGES ON DATABASE dbname TO dbuser;

Grant select on all tables in schema public to dbuser;
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#5 F P B publicix A~ schema R TG %

GRANT create ON schema schemaname TO dbuser;

M P T 1Eschema EfcreateffR, Ltucreate table. create view%s:
GRANT USAGE ON schema schemaname TO dbuser;

Grant select on schema public to dbuser;

#4EXERROR: invalid privilege type SELECT for schema

--USAGE: X TREFIE S KU, ARVHEHTE EMETE S Q&R E; % T-Schema
Kevt, VFAERIZSchema NN GG X T F 81k, v H currvalfinextval ik 45
X T AR e Ak, SR F AR R A e G A AN IR 5% 2 0 T AN IR 55 8 R
RVFBIERIMTR

HHE R EAAEMRLEZR T LU RN

select relname,n.amname as index_type from pg _class m,pg _am n where m.rela
m = n.oid and m.oid in(select b.indexrelid from pg_class a,pg_index b wher
e a.0id = b.indrelid and a.relname = 'cc');

select c.relname,c2.relname, c2.relpages*8 as size kb FROM pg class c, pg_
class c2, pg_index where c.relname ='cc' AND c.oid =i.indrelid AND c2.o0id
=i.indexrelid ORDER BY c2.relname;

HERIEX
select b.indexrelid from pg_class a,pg_index b where a.oid = b.indrelid an
d a.relname = 'cc';

select pg_get_indexdef(b.indexrelid);

select oid,* from pg_proc where proname = 'insert_platform_action_exist';
--oid = 24610
select * from pg_get_functiondef(24610);

BRERKPATRIFEER)

select pg _relation_size('cc'); --368640 byte
select pg_size pretty(pg_relation_size('cc')) --360 kB

B R P B0 SOt A 5 R

SELECT pg_relation_filepath(oid), relpages FROM pg class WHERE relname =
empsalary’;
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posegresql & if] 2 lsn

FI 2R 53

apple=# select proname from pg proc where proname like 'pg % lsn';
proname

pg_current_wal flush_lsn
pg_current_wal_insert_lsn
pg_current_wal lsn
pg_last_wal receive_lsn
pg_last_wal_replay_lsn

A ATHIsn{E:

apple=# select pg_current_wal_lsn();
pg_current_wal_lsn;
0/45000098

) 24 /7 lsnsxd B 1 H & ScfF

select pg walfile name('©/1732DE8');

7.2 FiEidiz/ Ay

VE: AR N RN, AHEEEAE A R A ek . A g, el
FHEE 44 e ik Amybatis

OraclesE A7k FEI K 7 yprocedure, FEATRIELIT:
create or replace procedure fAEIIREX (S41 KA, 282 out KAL)

as
HRY KR,
begin
FEF ARG 1A

end;
2T -
(EZHD

create or replace procedure pl
--or replacefXKAIEIZAFMELRERS, HAMEAAFE, NERFEAESRE, it
-- LSRR, AFEEE()

as
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begin
dbms_output.put_line('hello world');

end;

AZHIR

create or replace procedure p2 (name in varchar2,age int,msg out varchar2)
--ZHFNFRT, FHRRERUNVNCARS KA, RERMELEE, FlnSHs)ES Finame
A 5 1 75 B

--ZHANERT, MASHEHInER, WESHEHoutER, AN BRI NMASEL

--ASEON RIS A N X, B S HONREE AR, R AR, SR
2%, ALLMin out

as
begin
msg:="#£4" | [name| | ", &4 | | age;

end;

LightDBIPKE p& B A7t A2 & oy — 4K, AR X A8 R S k. & e
B G D BT Nfunction, JEATEVEWIT:

create or replace function T4 (SH 4% KA, ....)
returns IR [FI{ERY
as

$body$
Declare

AR ARERA,
Begin
return &4, //AAEEFE IR [EE )

End;

$body$

Language plpgsql;

20T
CREATE OR REPLACE FUNCTION public.udf_station_in_step5_new()
RETURNS void AS
$BODY$
DECLARE
i integer := 0;

tmp_reportdate timestamp ARRAY[100];
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res_slno integer ARRAY[100];
res_reportdate timestamp ARRAY[100];
v_cur_slno integer;

v_cur_reportdate timestamp;

v_sqgl varchar(500);

cur_list cursor for select slno, reportdate from
ods_t_station_in_single order by reportdate;

begin
open cur_list;
fetch cur_list into v_cur_slno, v_cur_reportdate;

while found loop

i = 1i+1;
tmp_slno := v_cur_slno;
tmp_reportdate[i] := v_cur_reportdate;

fetch cur_list into v_cur_slno, v_cur_reportdate;

while found loop

if v_cur_slno > tmp_slno and v_cur_slno < tmp_slno+1@ then

i := i+1;
tmp_slno := v_cur_slno;
tmp_reportdate[i] := v_cur_reportdate;

fetch cur_list into v_cur_slno, v_cur_reportdate;
else

if res_reportdate is null or
array_length(tmp_reportdate,1) > array_length(res_reportdate,1) then

res_reportdate := tmp_reportdate;
end if;
i:=0;

tmp_reportdate := null;
exit;
end if;
end loop;
end loop;
close cur_list;
- - MR B A ) P 41 Bk a2k L e PT R IE A ) B
execute ‘'delete from ods_t_station_in_single2’;
if(res_reportdate is not null) then
for i in 1 .. array_length(res_reportdate,1) loop
v_sqgl := 'insert into ods_t_station_in_single2 select * from
ods_t_station_in_single where reportdate ='''||res_reportdate[i]] |

execute v_sql;

Oracie 10 LIgNtuUBsT %18 M 42
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end loop;
end if;

execute 'delete from ods_t_station_in_single’;

insert into ods_t station_in _single select * from
ods_t _station_in_single2 order by reportdate;

execute 'delete from ods_t_station_in_single2’;
exception
when QUERY_CANCELED then
raise 'udf station_in step5(0)’;
commit;
end;
$BODY$
LANGUAGE plpgsql;

oracle HI&%L

CREATE OR REPLACE FUNCTION cs_fmt_browser_version(v_name varchar2,
v_version varchar2)

RETURN varchar2 IS BEGIN

IF v_version IS NULL THEN RETURN v_name;

END IF;

RETURN v_name || '/' || v_version; END;

LightDB %k

CREATE OR REPLACE FUNCTION cs_fmt browser version(v_name varchar,
v_version varchar)

RETURNS varchar AS $$ BEGIN

IF v_version IS NULL THEN RETURN v_name;

END IF;

RETURN v_name || '/' || v_version; END;

$$ LANGUAGE plpgsql;

7.2.1 ERR

B 44 R RUFE T E REBAR U7 (M AT FI W, 1T HLJG 75 26 B A i R ek 2

X T fRDDLA] EE AT R G EA AEF RIS, X T Rk AR G E .
LightDB=> DO $$%
DECLARE
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v_sal chk DOUBLE PRECISION;
v_emp_work_years DOUBLE PRECISION,;
v_sql cmd CHARACTER VARYING(2000);

v RECORD;

BEGIN

FOR v IN
SELECT employee id, CONCAT WS('', first_name,

emp_name, hire_date, salary

FROM employees

LOOP

v_emp_work_years :=

v.hire date);

4w il B
#HEEHEA

LightDB
2021/07/10

' ', last_name) AS

EXTRACT (YEAR FROM now()) - EXTRACT (YEAR FROM

IF v_emp_work_years >= 10 AND v.salary <= 6000 THEN

RAISE DEBUG USING MESSAGE

:= CONCAT_WS('"',

'Consider a Salary

Raise for: ', v.emp_name);
END IF;
END LOOP;
EXCEPTION
WHEN others THEN
RAISE DEBUG USING MESSAGE := CONCAT WS('', 'CODE ERR: ',
SQLERRM) ;
END $%;
7.3 JDBCIRzhED
51 oracle LightDB
JDBC IFzh ojdbc8.jar postgresql-42.2.12.jar
maven G <dependency> <dependency>
<groupld>com.oracle.database.jdbc | <groupld>org.postgresql</groupld>
</groupld> <artifactld>postgresql</artifactld>
<artifactld>ojdbc8- <version>42.2.12</version>
production</artifactld> </dependency>
<version>21.1.0.0</version> T AEAEF jre6 Al jre7 fAS.
<type>pom</type>
</dependency>
JDBC IRzh oracle.jdbc.OracleDriver org.postgresql.Driver

JDBC URL #&=,

jdbc:oracle:thin:@//host:port/Servic
eName
jdbc:oracle:thin:@host:port:SID
jdbc:oracle:thin:@TNSName

jdbc:postgresgl:database
jdbc:postgresql:
jdbc:postgresqgl://host/database
jdbc:postgresql://host/
jdbc:postgresql://host:port/database
jdbc:postgresql://host:port/

B ERp

Class.forName("oracle.jdbc.OracleDr
iver");

Class.forName("org.postgresql.Driver

");

Oracle to LightDBiT#%45/
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Connection Connection connection =
connection=DriverManager.getConn | DriverManager.getConnection(jdbc:p
ection(‘jdbc:oracle:thin:@localhost:1 | ostgresql://localhost:5432/test"
521:test", "FAFE", "&13"); " "B

7.3.1 MyBatis7{l

A BHREME: https://blog.csdn.net/limys/article/details/80745441

<insert id="insertUser">
<selectKey resultType="int" order="AFTER" keyProperty="pid" >
SELECT currval('tbl user pid seq'::regclass) AS pid
</selectKey>
insert into tbl user(name, age) values(#{name}, #{age})
</insert>

7.3.2 AFAERR

fEjava i FH 2 15 A B A% Ben] DLBROK IS s R RE Bz W28 52 H L Bt oK o] A%
HA A AR, ARANE R KBEAR

LightDBZ 5 Hjdbcifd B 24 e, 407l
/ /BRHOE A P

conn = getConnection();

/ /8l statement

statement = conn.createStatement();
/ /1.8 FFIDOE 44 45 ey
statement.execute("DO\n" +
"$$DECLARE i record;\n" +

"BEGIN\n" +

"DELETE FROM cust WHERE id = 5;\n" +
"END$$;");

/72 R i 44 Gk

statement.execute("select query()");

7.3.3 JdbcTemplate75{7l
1 2 2R A AS https://www.cnblogs.com/hellowhy/p/7767968.html
N H IR A

JdbcTemplate jdbcTemplate = new JdbcTemplate(datasource);
KeyHolder keyHolder = new GeneratedKeyHolder();

int temp = jdbcTemplate.update("insert into table values(id,name)");

if(temp>0){

Long id = keyHolder.getKey().longValue();
}

TR -

JdbcTemplate jdbcTemplate = new JdbcTemplate(datasource);
jdbcTemplate.update("delete from table where id = $1");
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B

JdbcTemplate jdbcTemplate = new JdbcTemplate(datasource);
jdbcTemplate.update("update table set id = $1 where id = $2");

A

JdbcTemplate jdbcTemplate = new JdbcTemplate(datasource);
Clazz<T> resultObject =

jdbcTemplate. queryForObject("select * from table where id = $1",Clazz<T>);

EMAIEE:

JdbcTemplate jdbcTemplate = new JdbcTemplate(datasource);
List<Clazz<T>> resultlist =

jdbcTemplate. queryForList("select * from table",Clazz<T>);7.4 C&J i/

7.4 CERiR

libpa LightDBIICIE = Fifife, SHbMt T80 ATk 5. Filipg
R AR 2 JUEE B B R R
e

PGconn *conn;

conn = PQconnectdb(conninfo);

BRI
res = PQexec(conn, "SET search path = testlibpqg3");

3 A
paramValues[@] = "LightDB";

res = PQexecParams(conn,
"SELECT * FROM testl WHERE t = $1",
1, /* ANSHL */
NULL,
paramValues,
NULL,
NULL,
1);

5%
res = PQexec(conn, "BEGIN"); /* JFUhZ4 */

res = PQexec(conn, "DECLARE myportal CURSOR FOR select * from
pg_database");

res = PQexec(conn, "FETCH ALL in myportal");

/* LLALPRZER */

Oracle to LightDB3T %15/ 46



HUNDSUN

res

res

7.5 HemiZES

PQexec(conn,

PQexec (conn,

"CLOSE myportal");
"END"); /* 4iRFL */

4w il B

LightDB
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i Tlibpg, H'EiEZC#. C++. Delphi. Perl. PHP. Python. go%%.

7.6 REHESAEH

11 2 M5 n] BLEEEE & ALight DB,

1. Itsql{ H\COPY#r &% S N G H!

2. WREHMGHI_dumpFH, AT LMEAIt_restore A

3. Javafi sl LME FIJDBCH ) CopyManagerZS s Bl Hds S N S H

Oracle to LightDBiT#%45/
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HIRREER Oracle LightDB
R P iy SQL*P1us ltsql
A e IR SQL*Loader Itloader
R o ltunloader
aA=gL Oracle Enterprise Manager LightDB Enterprise Manager
4 H X ME XFF XRF
I H] S (PITR) YFF SCHF
TELRA XFF XFF

Oracle to LightDBiT#%45/
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9 EiiERF iz

LightDBE ¥ 2t 4% R ¢, 2% Bodhe 2 25 Pz AT $R bm b AT 42 05 A7 S IR 428 (077 i
RGBS R DA Bl 2 5 W LSO TR RE DR, JF S R s e e e S 45
BO, S TUSAT IR G iR, TVE B G B4EAN . IRSRE S
1T AEACE P AT RS AT BE G 1) Xt A0 e 1) 7 SR Sl o

HFTRAKILIghtDB, #2447 F %8s A i i D e -
1. pgcenter: 25l TtopfiLightDBSEIN W4 iy 447 .
2. PWR: Z@lFOracle awrffLight DB 2 #r4R 15 .
e 21,243 FrLightDB-EMEURE FE & FE -4
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10 Z21%
g A 3 Oracle LightDB
B RAIE A A
LDAP, SSL, RADIUS, PAM, LDAP, SSL, RADIUS, PAM,
Kerberos, GSSAPT, SSPI Kerberos, GSSAPT, SSPI
RN SCHf SCHF
Bl R IE R B A4 SCRF - A HIERRRT AR 35 SCHF
ol eI B AL SCFF - A HIER R R 3 SCHF
e B S SCHF SCHF
k55 A AR VR SCHF SCHF
ANST #3E SQL SRBL/HES | SCFF SCHF
TN FALR SCHF SCHF
M/ A/ st S SCHF SCHF
REE B2 (VPD) SCHF SCHF
NEZSRFE AN S
s TRA SR i
i% W Jn% (TDE, FDE) SCHF LightDB 3z#%

10.1 EHENNEZBIELR
DA B s e ST 9 2 FH 1) 75 5 B DR SO S L 17 AN [ R 8 ) FARE 2 -
pgcrypto
- Postgres cryptofith
- N Tk E RS
- AR B 51 N B
- ILZHE QRIS BN, PR i R AR
- N TR FP L AL BN / fi s LASE 5 080 2 S 4 DR 45 T
- DBA Joikis A B Hdfs

TED/FEDINZ (LightDBIRALH AR AIINEB HER)

FEIEAE NS GRY 455 N TDE) /& Microsoft. IBM F1 Oracle g hn=s 4
FESCAF ) — R AR . TDE RS0 I INE . TDEfRR T (R B A EE 1 1) @,
PRE A b P B DA R #8400 A o B B R R AT I

10.2 ®#it
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NECEBURN . SRR THGE, LightDBREME 1o K1+ T H . pgauditfd

fHiEL LightDBI H R, S fit 7 2 td Ao R e H 7

FHOR ) v B R e A e W P ok e . an R E K T UE ok L, B4
AR LT .

STEH T

1. iICFEDMLNIDDUEEH & KT X% (£) MDMLgEHE

set pgaudit.log = 'write, ddl';

set pgaudit.log relation = on;

Bl2: WA HE, HEAEH
DISCARD, FETCH, CHECKPOINT, VACUUM, SET; it H & 215 ~notice

set pgaudit.log = 'all, -misc';
set pgaudit.log_level = notice;

R EXN R T

X G 8 T RS2 FFSELECT, INSERT, UPDATE A1 DELETE, #Hltpgaudit.log =
'read,write', CIRAL T EHAIEHIRE .. FERGIRE T M Gauditorf) s e -
fEpublic.account>k % Effselectfiideleted: k.

set pgaudit.role = 'auditor';
grant select, delete

on public.account

to auditor;
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11 LightDB vs. Oracle /5]
11.1 LightDBRHNEHRETHAE
| =
=R
ODBC IDBE i S Python DB API LightEM
MarioDB & 2 ' s
j & Interconm g
e \ \\ \_ ==
ﬂ;&zgﬁmm THEFA2(Primary) & A3(Primary) & SN(Primary)
PostereSAL fa Row Storc = ‘Columnar Store | Main Memory ‘Store
OB t;g’ﬁ,if‘\ i:gﬁrﬁz ‘ H'EE',%ES H;ﬁ:ﬁN Kﬁ%ﬂ
(Replica) (Replica) (Replica) (Replica)
LightEM
=R 1 f
K LightDBZE#
11.2 INgEEXILL
=)o Oracle LightDB
Data Guard XU/l 2 X¥F
{$8M hot_standby Sz AT LA
Sk}
Active Data Guard i wi%
{$8M hot_standby EE=ATLA
SCH, LightDB BRHAEA HA S
W,
Flashback Query [AEIE XHF R Fs
Flashback Table, Database and Transaction L% g
Query [N[ElR. #iERE, BH5EE
Backup and Recovery Tools &IRETH XHF 5
Point in Time Recovery AtjEEIRE X S
IRt Oracle LightDB
Gt FF AHRRAAE NEA % ¥r. i@id pgBouncer, .
LightDB £ & &bk .
DERRT B XFF

Oracle Real Application
Clusters (RAC),  —fFh

shared-everything F9ZE#3F8

5% shared-nothing K= ] A%
1, SHEDMmIES.
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=3
NFEUER e ScHF. LightDB 22c¢ 37#¥,
SENESRRSE Oracle GoldenGate N EBIES
lred ST XHF
HNEREUETR cstore_fdw,
oss_fdw BI5=FH%
CPU #011/0 &iEpRE! e 21
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12 OracleZlLightDBiFi2 T H
12.1 Ora2Pg 31N R
CAMLREER LA, BOIFAEIIRE . WE . WL AR R R A

7NN
Ora2Pg L4
1. S #Kschema, G45E&. MK, Fo). Rol. T8, SME. JHRAR
2. FHHAHRIBUR
3. Stifirange/list5r X & T4 X
4. FHRE. MRS HEERE
5. FHEEREYE, BUlRyEwhere k1T H
6. ifOracle Blob#%4: PG BYTEA
7. SiiOracleti&, 1EHNPGH
8. FHOracle A& X HE7

12.2 Ora2Pg {ERA%

1. T#

Hihk: https://github.com/darold/ora2pg/releases

2. Kttt

WEFM

@ THE L Oracles J i flOraclefH ok T H

rpm -ivh oracle-instantclientl12.2-basic-12.2.0.1.0-1.x86_64.rpm
rpm -ivh oracle-instantclientl12.2-devel-12.2.0.1.0-1.x86_64.rpm

rpm -ivh oracle-instantclient12.2-jdbc-12.2.0.1.0-1.x86_64.rpm
rpm -ivh oracle-instantclient12.2-sqlplus-12.2.0.1.0-1.x86_64.rpm

@ Perl distribution (perl 5.108¢ 5 &R A)
® DBI Perl module > 1.614

@

DBD::Oracle Perl module GiI:#Oracle, % % %:0racle’s F i - ic B I A 5D
Oracle to LightDBiT#%45/ ”
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DBD::MySQL Perl module GE#mysql, 75 2HMySQLE F i)
®F-LEPERLAATHR, A RETS B 4% Time::HiRes Perlfith

] ik %A
ERiNOra2Pg dump S H B SCASCE, ] Itsqlvi FH 2 LightDBE 22, i S ARAE

TELRRIH, %43 DBD::Pg Hith

e,

Oracle to LightDBiT#%45/

- Ora2Pgn] UE4E 5 e (gzip or bzip2), FE %% Compress::Zlib Perl fi
FEFbzip2 F5 E NN 2| PATHAS &

3. %#0ra2Pg (linux¥ % 1)
tar xjf ora2pg-x.x.tar.bz2

cd ora2pg-x.x/

perl Makefile.PL

make && make install
BRI\ HAN7 E /etc/ora2pg/
4. Z%:DBD::Oracle

e B AL B

[root@emr ~]#vi ~/.bash_profile

export ORACLE BASE=/u@l/app/oracle

export ORACLE_HOME=$ORACLE_ BASE/product/12.2.0/dbhome 1
export PATH=$ORACLE_HOME/bin:$PATH

export LD LIBRARY PATH=$ORACLE HOME/lib:/1ib:/usr/1lib

[root@emr ~]#source ~/.bash_profile

@i CPAN 2%

#perl -MCPAN -e shell

cpan> get DBD::Oracle

cpan> quit

cd ~/.cpan/build/DBD-Oracle*

export LD_LIBRARY_PATH=/u@l/app/oracle/product/12.2.0/dbhome_1/1ib

export ORACLE_HOME=/u@l1/app/oracle/product/12.2.0/dbhome_1perl Makefile.PL
make

make install
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W] F5) T #%2%DBD::Oracle. T#KI%:

https://metacpan.org/release/DBD-Oracle.

TS 2 AL

yum install perl-DBI perl-DBD-Pg perl-ExtUtils-MakeMaker gcc

5. MEE MR E

@ Oraclei&#

ORACLE_HOME /u@l/app/oracle/product/12.2.0/dbhome 1
ORACLE_DSN
dbi:Oracle:host=oradb_host.myhost.com;sid=DB SID;port=1521

or

dbi:0Oracle:DB_SID

=l

ORACLE_DSN dbi:Oracle:host=172.16.1.151;sid=ipdb;port=1521

% Fmysql,DSNUT T
dbi:mysql:host=192.168.1.10;database=sakila;port=3306

ORACLE_USER system

ORACLE_PWD HEHHHHH

1 F Oracle il 5% i %

# Configure encryption of connections to Oracle
SQLNET.ENCRYPTION_CLIENT = required
SQLNET.ENCRYPTION_TYPES CLIENT = (AES256, RC4_256)
SQLNET.CRYPTO_SEED = 'should be 10-70 random characters'

UREBEEEEA
ora2pg -t SHOW_VERSION -c config/ora2pg.conf
@ Oracle T fischema

SCHEMA APPS
pg_schema APPS
type table
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JOBS 5 ##SFHIFITE, CFrcopy. function. procedure

PARALLEL_TABLES 2 ###H4TBRAIRM NS, PRt it A2 4 yPARALLEL_TABLES*JOBS,
PR S B RSS2 cpu N AL B

® MRHIFHX R

### S HEMPLOYEES . COUNTRIES AILASALEJF:k. GEOM_SEQZ:EMIZE: I H M ULH
ALLOW EMPLOYEES SALE_.* COUNTRIES .* GEOM_SEQ

#HE HERR L 5
EXCLUDE EMPLOYEES TMP_.* COUNTRIES

###t 1] fF Hwhere 2 h it jE£ i
WHERE ROWNUM < 1000

#H T )E IESEnT 8 B8R B 4k 2237 SN
LOG_ON_ERROR

@ postgresql': A

ltsgl mydb < output.sql

DATA_LIMIT

R EE X B, FRIA10000, ATALIE GG Itk 240 DA3R = itk s
OUTPUT

FHIR R4

OUTP_DIR

FHIR SRR AR

STOP_ON_ERROR

WA N0, A LA BEHR A R

PG_DSN

dbi:Pg:dbname=pgdb;host=1ocalhost;port=5432

ke

PG_DSN dbi:Pg:dbname=jhhis;host=172.16.0.20;port=5432
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PG_USER jhhis
PG_PWD HtHH
® 5 H =
SKIP

- fkeys: turn off foreign key constraints

- pkeys: turn off primary keys

- ukeys: turn off unique column constraints
- indexes: turn off all other index types

- checks: turn off check constraints

6. fiH]

S R E L
ora2pg -c ora2pg.conf -t TABLE -n ORATEXT -N ORATEXT -o TB_ORATEXT.sql

HHHHCOPY R H 1
ora2pg -c orazpg.conf -t COPY -j 6 -n ORATEXT -N ORATEXT
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